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INTRODUCTTON

1. The Conference of the Committee on Disarmament submits to the United Nations
General Assenbly and to the United Nationd Disarmament Cormission a progress report
on the Committee's deliberations on all questions before it for the period

from 23 February 1971 to 30 September 1971, together with the pertinent documents
and records.

2. Included in this report is a detailed account of the negotiation to which the
Committee devoted an important part of its work, during 1971, regarding the question
of chemical and bacteriological (biological) weapons and, in particular, regarding
a draft Convention on the Prohibition of the Development, Production and
Stockpiling of Bacteriological (Biological) and Toxin Weapons and on Their
Destruction. The text of the draft Convention is contained in annex A.

3. This report also includes accounts of the Committee's work during 1971 on.
further effective measures relating to the cessation of the nuclear arms race at

an early date and to nuclear disarmament, non-nuclear measures, other collateral
measures, and general and complete disarmament undér strict and.effective
international control.

4, A special report on the question of a treaty banning underground nuclear
weapon tests is set forth in section IIT below.

A

I. Organization of the Conference

A. Procedural arrangéments

5. The Conference reconvened on 23 February 1971;

6. Two sessions were held, the first from 23 February to 13 May 1971, and the
second from 29 June to 30 September 1971. During this period the Committee held
50 formal plenary meetings during which members set forth their Government's views
and recommendations fér progress on the questions before the Committeé. The
Committee also held four informal meetings without records.

7. In addition to the plenary meetings described abéve, menbers of the Committee
met frequently for informal multilateral consultations on disarmament questions of

common interest.
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8. The representatives of the Union of Soviet Socialist Republics and the
United States of America, in their capacity as Co-Chairmen of the Committee, also

held meetings to discuss procedural and substantive questions before the Commi ttee.

B. Participants in the Conference

9. Representatives of the following States continued their participation in the
work of the Commitpee: Argentina, Brazil, Bulgaria, Burma, Canada, Czechoslovakia,
Egyptl/, Ethiopia, ﬁungary, 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.

IT. Work of the Committee during 1971

10. In a letter dated 16 Fébruary 1971, the Secretary-General of the United
Nations transmitted to the Conference of the Committee on Disarmament the following
resolutions adopted at the twenty-fifth session of the General Assembly:

A/RES/2661 (XXV) - General and complete disarmament, together with
document A/8191 referred to therein

A/RES/2662 (XXV) -~ Question of chemical and bacteriological (biological)

weapons

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

tests

Economic and social consequences of the armaments race
and its extremely harmful effects on world peace and
security,

A/RES/266T7 (XXV)

and also the following resolutions which dealt with disarmament matters:

~

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

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

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

A/RES/2666 (XXV) - Status of the implementation of General Assembly
' resolution 2456 B (XXIII) concerning the signature and
ratification of Additional Protocol II of the Treaty for
the Prohibition of Nuclear Weapons in Latin America
(Treaty of Tlatelolco).
Members of the Committee were assisted in their examination and analysis of possible
disarmament measures by numerous messages, working papers and other documents that
were submitted to the Conference (annexes B and C), and by the plenary statements of
Committee members (annex D).
11. On 23 Pebruary 1971 the Special Representative of the Secretary-General of
the United Nations delivered a message from the Secretary-General to the Conferencé
recalling that the General Assembly, in its declaration on the occasion of the
twenty-fifth anniversary of the United Nations, while welcoming the important
international agreements which had already been achieved in the limitation of
armaments, called for the early negotiation of further agreements and expressed
the hope that negotiations would move forward from arms limitation to a reduction
of armaments and disarmament everywhere. The messége stated that the Conference
of the Committee on Disarmament, which has contriputed so much to the successful
negotiations of these treaties during the past decade and which is continuing to
perform a major role in the difficult search for ways to halt and reverse the
arms race, should take due notice of this urgent call of the General Assembly at
its commemorative session.
12. The Committee continued work in accordance with its provisional agenda on the .
following measures in the field of disarmement:
(a) TFurther effective measures relating to the cessation of the nuclear
arms race at an early date and to nuclear disarmement;
(b) Non-nuclear measures;
(¢) Other collateral measures;
(d) General and complete disarmament under strict and effective international

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

13. Members of the Committee continued their work in 1971 on questions rélating to
the cessation of the nuclear arms race.

1k, TIn accordance with General Assembly resolution 2663 (XXV), which requested the
Committee to continue, as a matter of urgency, its deliberations on a treaty banning
underground nuclear weapon tests and to submit to the Assembly at its twenty—sixth
session a special report on the results of its deliberations, a special report on
the results of the Committee's deliberations on this question has been prepared and
is set forth as part III of this document.

15. The delegations of Poland (CCD/PV.501 and 510), Hungary (CCD/PV.502),

Morocco (CCD/PV.504), Canada (CCD/PV.507 and 517) and the USSR (CCD/PV.51T) called
for the accession to the Treaty Banning Nuclear Weapon Tests in the Atmosphere, in

Outer Space and Under Water of 1963 by as many countries as possible.

R K X ¥ %

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

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

zones in various parts of the world; and nuclear disarmament of all nuclear-weapon
States (CCD/PV.507, 517 and 536).
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17. The subject of nuclear free zones was also discussed.
18. The delegation of Mexico submitted a working paper on some basic facts
leading to the Treaty for the Prohibition of Nuclear Weapons in Latin America
(Treaty of Tlatelolco) and its Additional Protocol II (ccD/3k2). N
19. The representative of Romania reaffirmed the support of his Government for
the creation of a zone free from nuclear weapons in the Balkans (CCD/PV.526).
20. The delegation of Sweden, citing the Antarctic Treaty and the Treaty of
Tlatelolco, suggested that countries in defined regions consider taking independent

initiatives towards establishing nuclear free zones (CCD/PV.535).

¥ ¥ % ¥ ¥

21. The USSR delegation drew the attention of the Committee to the draft
convention on the prohibition of the use of nuclear weapons submitted by the USSR
in 1967 to the United Nations General Assembly at its twenty-second session
(ceD/PV.k95, 507). ' \ '

22. The delegation of Czechoslovakia suggested an undertaking by nuclear-weapon
States not to use nuclear weapons as a means for launching an attack

(cep/pPv.512, 519).

23. The delegation of Romania stressed the importance of elaborating an agreement
aimed at the prohibition of the use of nuclear weapons (CCD/PV.526).

24. Proposals regarding the prohibition of the use of nuclear weapons were also
advanced by the delegatiéns of Hungary (CCD/PV.502 and 542), Monpgolia (CCD/PV.501),
Poland (CCD/PV.501) and Bulgaria (CCD/PV.500).

¥ ¥ ¥ % ¥

25. The representative of Japan proposed that fissionable material for use in
weapons should be transferred to peaceful purposes (CCD/PV.L9T).

26. The United States delegation called attention to its proposal for cut-off in
the prodﬁctionvof fissionable material for weapons purposes and said that the
adoption of inspection by the International Atomic Energy Agency (IAEA) for the
cut-off would be a step towards a more universal system of safeguards on

fissionable material production (CCD/PV.516).
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27. A number of delegations expressed the hope that additional countries would
accede to the Treaty on the Non-Proliferation of Nuclear Weapons.

28. A number of delegations expressed satisfaction with the progress which has
been made by IAEA in elaborating a safeguards system in accordance with article III
of the Treaty on the Non-Proliferation of Nuclear Weapons and with the work
already accomplished by the IAEA with respect to its role in the implementation of
that treaty.

29. The representative of Italy informed the Committee of the unanimous approval
by the Council of Ministers of the European Communities of the mandate given to
the FEuropean Commission to begin negotiations on verification with IAEA as
provided for in article IIT of the Treaty on the Non-Proliferation of Nuclear
Weapons -(CCD/PV.5L1).

B. Non-Nuclear Measures

Question of chemical and bacteriological (biological) weapons

30. During the 1971 sessions of the Committee, members continued their efforts to
achieve progress on all aspects of the problem of the elimination of chemical and
bacteriological (biological) weapons.

31. In pursuing their work on this question, members kept in mind the
recommendations of General Assembly resolution 2662 (XXV) which had taken note of:

(a) The revised draft Convention for the Prohibition of Biological Methods of
Warfare, submitted on 18 August 1970 to the Conference of the Committee on
Disarmament by the United Kingdom of Great Britain and Northern Ireland;g/

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

and

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

§/ Official Records of the General Assembly, Twenty-fifth Session, Annexes,
agenda items 27, 28, 29, 30, 31, 93 and 94, document A/8136.

/...
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(¢) The working papers, expert views and suggestions put forward in the
Conference of the Committee on Disarmament and in the First Committee.

32. In resolution 2662 (XXV) the General Assembly had commended the following
basic approach for reaching an effective solution to the problem of chemical and
bacteriological (biological) methods of warfare, which was contained in the joint
memorandum submitted on 25 August 1970 by the delegations of Argentina, Brazil,
Burma, Ethiopia, India, Mexico, Morocco, Nigeria, Pakistan, Sweden, the United
Arab Republic and Yugoslavia:

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

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

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

33. Possible steps for progress in this field were discussed in detail by members
of the Committee in their plenary statements. In addition, an informal meeting on
the question of the prohibition of chemical and bacteriological (biological)
warfare was held on 7 July 1971 at the request of the delegations of Canada, Italy,
Japan and Sweden. ' '

34. The following working papers were submitted to the Committee on the
prohibition of chemical and bacteriological methods of warfare: the prohibition

of chemical warfare agents (Netherlands? CCD/320); a model for a comprehensive
agreement concerning the prohibition of chemical and biological means of warfare
(Sweden, CCD/322); the destruction of chemical and biological means of warfare
(Sweden, CCD/32L); verification techniques relating to safety features, the sealing
and monitoring of plants formerly producing nerve agents, and sampling of nerve
agent production (United States, CCD/332); the definition of "toxins" (Sweden,

CCD/333): atmospheric sensing and verification of a ban on development, production
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and stockpiling of chemical weapons (Canada, CCD/33L4); some problems concerning the
compiling of a list of chemical weapons to be banned, indirect control of the
production and destruction of stockpiles of such agents (Italy, CCD/335); a
biological approach to the question of verification on the prohibition of chemical
weapons (Japan, CCD/343); the question of verification on the prohibition of
chemical weapons (Japan, CCD/3LL).

35. On 30 March 1971 the delegations of Bulgaria, Czechoslovakia, Hungary, Mongolia,
Poland, Romania and the USSR submitted a draft convention on the prohibition of the
development, production and stockpiling of bacteriological (biological) weapons and
toxins and on their destruction (CCD/325).

36. On behalf of the co-sponsors of this draft, the USSR delegation reaffirmed its
position regarding the need of achieving the complete prohibition and elimination '
of both chemical and bacteriological weapons and indicated readiness, as a first
possible step, to reach agreement on the prohibition on bacteriological (biological)
and toxin weapons (CCD/PV.505).

37. A general consensus emerged in the ensuing discussion of the proposals which
had been placed before the Committee. While a number of Committee membérs had
advocated a comprehensive approach to the question of prohibition of chemical and
biclogical weapons, it was recognized that in the new situation it would be possible
at this time to negotiate, as a first step, a draft convention on biological and
toxin Weépons; that in taking this step the Protocol for the Prohibition of the

Use in War of Asphyxiating, Poisonous or Other Gases, and of Bacteriological
Methods of Warfare of 17 June 1925 should be safeguarded and that nothing shouldlbe
done that might in any way cast doubt on the wvalidity of that instrument, and that
the Committee should continue to work urgently for concrete progress on effective
measures for the prohibition of the development, production and stockpiling of
chemical weapons.

38. A nunber of specific suggestions with respvect to the draft texts proposed in
documents CCD/255/Rev.2 and CCD/325 were made by members in plenary statements, and
é working paper proposing modifications in document CCD/325 was submitted by the
delegation of the United Arab Republic (cCcD/328). The delegation of Mexico
reiterated its preference for a comprehensive approach and suggested that

unilateral renunciation of biological weapons would be sufficient while a treaty

/..
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banning both chemical and biological weapons was negotiated (ccp/Pv.513). The
delegation of Yugoslavia suggested that the convention reflect the idea that
savings from disarmament should be channeled to social and economic developnment,
taking into account primarily the requirements of developing countries (ccp/pv.518).
39. After consultation with Committee members and consideration of views expressed
in plenary sessions and relevant working papers, the delegations of Bulgaria,
Czechoslovakia, Hungary, Mongolia, Poland, Romania and the USSR (CCD/337) and the
delegation of the United States (CCD/338) submitted on 5 August identical texts of
a draft convention on the prohibition of the development, production and
stoqkpiling of bacteriological (biological) and toxin weapons and on their
destruction.

40. All members of the Committee engaged in intensive discussions regarding
possible changes and amendments to the proposed text of the convention. A number of
specific suggestions ﬁere placed before the Committee.

L41. The delegations of Hungary, Mongolia and Poland submitted a draft Security
Council resolution (CCD/339).

h2, After intensive consultations the representatives of Brazil, Burma, Ethiopia,
India, Mexico, Morocco, Nigeria, Pakistan, Sweden, the United Arab Républic and
Yugoslavia submitted a working paper (CCD/3L41) suggesting a number of amendments to
the text. The paper suggested a preambular paragraph regarding savings from
disarmament and recommended several changes in the preamble designed to reflect the
common basic approach of its sponsors that a link be maintained in respect of

" the prohibition of chemical and bacteriological (biological) weapons. It also
recommended changes in article VIII (now article IX) designed to strengthen the
undertaking on further negotiations concerning chemical weapons and to reflect the
position of the delegations mentioned above regarding the principle of complete
prohibition of chemical weapons, and additions to article V and article IX (now
article X). '

43, The delegation of Mexico submitted an additional amendment suggesting a
moratorium on the development, production and stockpiling of highly toxic chemical
agents for weapons until agreement is reached on a comprehensive treaty (CCD/3L46).
LY. Other amendments were proposed in a working paper submitted by the

representative of Morocco (CCD/34T).
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45, A number of suggestions were made in plenary statements by the representatives

of Argentina (CCD/PV.512), Brazil (CCD/PV.510), Canada (CCD/PV.528), Italy
(cCD/PV.512), Japan (CCD/PV.532), Netherlands (CCD/PV.502 and 525), Nigeria i
(CCD/PV.522), Sweden (CCD/PV.L99 and 522), the United Arab Republic (CCD/PV.516) and
the United Kingdom (CCD/PV.507, 510 and 528) regarding the strengthening of the '
procedures for ensuring fulfilment of the provisions and purposes of the-convention. ‘
46. 1In order to accommodate as many of the specific suggestions for changes in the
convention as possible, and in order to develop formulations which would result in
broad support for the convention, intensive discussions were held within and among
various groups in the Committee.

47. While work proceeded on the convention regarding bacteriological (biological)
and toxin weapons, the delegationskof Argentina, Brazil, Burma, Egypt, Ethiopia,
India, Mexico, Morocco, Nigeria, Pakistan, Sweden and Yugoslavia formulated a joint
memorandum on the prohibition of the development, production and stockpiling of
chemical weapons and on their destruction (CCD/352). This memorandum was presented
to the Committee on 28 September. Emphasizing the immense importance and urgency of
reaching agreement on the elimination of chémical weapons, the memorandum offered
elements on which negotiations should be based.

48. With respect to the convention regarding bacteriological (biological) and toxin
weapons, the intensive discussions within the Committee resulted in the submitting,

on 28 September, of a revised draft of the convention by the delegations of Bulgaria,
Canada, Czechoslovakia, Hungary, Italy, Mongolia, the Netherlands, Poland, Romania,
‘the Union of Soviet Socialist Republics, the United Kingdom and the United States of
America (annex A).

49, Article I provides that parties undertake never in any circumstances to develop,
produce, stockpile or otherwise acquire or retain biological agents or toxins whatever
their origin or method of production, of types and in quantities that have no
justification for prophylactic, protective or other peaceful purposes, as well as
weapons, equipment and means of delivery designed to use such agents or toxins for
hostile purposes dr in armed conflict. The preamble refers to the determination of
the parties, for the sake of all mankind, to exclude completely the possibility of
bacteriological (biological) agents and toxins being used as weapons.

50. The broad definition of toxins was included at the suggestion of the Swedish
delegation (CCD/PV.522). The phrase "never in any circumstances,” contained in

article I of the United Kingdom draft convention (CCD/255/Rev.2) was included at the
/oo
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suggestion of the delegation of the United Arab Republic (CCD/328). 1In this
connexion the delegations of the United States and the Soviet Union made statements
concerning reservations to the Geneva Protocol in so far as they applied to weapons
covered by the convention (CCD/PV.542). Statements to the effect that the convention
would continue to be effective in wartime were made by the delegations of the United
States (CCD/PV.542), Soviet Union (CCD/PV.542) and the United Kingdom (CCD/PV.5k2).
The word ‘“protective"” was inserted as a result of cuggestions by the delegations of
the Netherlands (CCD/PV.525) and Italy (ccD/531). The delegations of the United
States and the Soviet Union made statements to the effect that this word in no sense
provided a basis for circumventing the convention; it made clear that the

development of devices or methods for protecting individuals or populations against
biological agents was not prohibited (CCD/PV.5L42).

51. Article IT sets forth the requirements for destruction of the agents, toxins,
weapons and equipment prohibited by article I within nine months after entry into
force of the convention. The delegations of Canada (CCD/PV.528) and Morocco
(cCD/PV.531 and CCD/34T) proposed that notification be given to depository
Governments regarding the implementaﬁion of article II. Statements calling on
parties to give notice of fulfilment of the obligations of this provision were made
by the delegations of the Soviet Union (CCD/PV.542)and the United States (CCD/PV.542).
52. Provisions designed to prevent the spread of biological and toxin weapons are
contained in article ITTI. '

53.> To ensure the effectiveness of the treaty, article IV established the
responsibility of each party to the convention to take any necessary measures to
ensure that the activities prohibited in article I do not take place within its
territory, under its jurisdiction or under its control anywhere.

5k, Article V provides that parties shall consult and co-operate regarding any
problems that may arise in relation to the objective of, or in the application of the
provisions of, the convention. At the suggestion of a number of delegations, as
contained in working paper CCD/3h1, this article also provides that consultation and
co-operation pursuant to thié article may also be undertaken through appropriate
international procedures within the framework of the United Nations and in accordance
with its Charter.

55. Article VI provides that any State party to the convention which finds that any
other State party is acting in breach of the obligations deriving from the provisions
of the convention may lodge a complaint with the Security Council of the United

Nations. /...
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56. Article VII, concerning the provision of assistance, was included’at the
suggestion of the delegations of Argentina (CCD/PV.512), Italy (CCD/PV.512),
Morocco (CCD/PV.514), Nigeria (CCD/PV.522), the Netherlands (CCD/PV.525), and the
United Kingdom (CCD/PV.507 and 510). Statements were made by the delegations of
the United Kingdom (CCD/PV.528 and 542), the Soviet Union (CCD/PV.5L42) and the
United States (CCD/PV.542) to the effect that assistance should be provided only at

*

the request of the endangered party and that medical and other humanitarian
assistance would be fitting in light of the character of the convention. In
addition, the delegation of the United Kingdom stated that it would be for each
party to decide whether it could or was prepared to supply the assistance ‘
requested (CCD/PV.5L2).

57. Article VIII provides that nothing in the convention should be interpreted as
limiting or detracting from the obligations assumed by Stateé under the Geneva
Protocol. The preamble contains clauses whereby the parties note the important
significance of the Protocol, reaffirm their adherence to its purposes and
principles, call upon all States to comply strictly with them and recall that the
General Assembly has condemned actions contrary to the Protocol's principles and
objectives.

58. Article IX reaffirms the recognized objective of effective prohibition of
chemical weapons and, to this end, contains an undertaking to continue negotiations
in good faith with a view to reaching early agreement on effective measures
regarding chemical weapons. The preamble refers to the importance and urgency

of eliminating, through effective measures, such dangerous weapons of mass
destruction as those using chemical or bacteriological (biological) agents and
recognizes that the convention represents a first possible step towards the
achievement of agreement on effective measures regarding prohibition of chemical
weapons.

59. Article X sets forth provisions designed to facilitate international
co-operation regarding peaceful applications in the field of bacteriology (biology).
60. Article XII provides for a conference to review the operation of the .
convention with a view to assuring that the purposes of the preamble and the
provisions of the convention, including the provision concerning negotiations on

chemical weapons, are being realized.

/en.



A/8L5T
DC/234
English
Page 15

61. Provisions concerning amendments, withdrawal, entry into force and formal
clauses are contained in articles XI, XIII, XIV and XV.

62. Delegations expressed satisfaction with the general consensus achieved and
. with the process of negotiation and the spirit of accomodation which resulted in
the inclusion of amendments responsive to théir suggestions. A number of
delegations pointed out that final decisions of their Governments would be taken
at a later stage. Hope was widely expressed that the draft convention would be

commended by the General Assembly and opened for signature at an early date.

* % K % ¥ %X

63. The representative of the United States (CCD/PV.533) proposed that, while
continuing work on measures pertaining>to weapons of mass destruction, the
Conference of the Committee on Disarmament also devote intensified discussions to
the question of conventional arms control. The delegations of Argentina
(ccp/PV.500), Italy (CCD/PV.500), Sweden (CCD/PV.L9T and 535), Romania (CCD/PV.L99)
and Czechoslovakia (CCD/PV.535) expressed their respective views on the gquestion

of conventional weapons.

C. Other collateral measures

64. In his message to the Conference at the beginning of its 1971 session, the
Secretary-General of the United Nations welcomed the signature, on 11 February

in London, Moscow and Washington, of the Treaty on the Prohibition of the
Emplacement of Nuclear Weapons and Other Weapons of Mass Destruction on the Sea-bed
and the Ocean Floor and in the Subsoil Thereof and stated that the Treaty deserved
universal adherence and full implementation. The represehtatives of the USSR
(cep/Pv.517), Japan (CCD/PV.518), Mongolia (CCD/PV.538), the United Kingdom
(ccD/PV.541) and Hungary (CCD/PV.542) informed the Committee regarding their
ratification of this Treaty. The representatives of Sweden (CCD/PV.LOT),

Argentina (CCD/PV.536) and Brazil (CCD/PV.536) made statements in connexion with
their Governments' signature of this Treaty.

65. A number of delegations spoke about the importance they attached to continuing
negotiations in good faith, in accordance with article V of the Treaty, concerning

further measures in the field of disarmament for the prevention of an arms race

/...
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on the sea-bed, the ocean floor and in the subsoil thereof. The delegaiion of
Pcoland proposed the beginning, at the proper time and under suitable conditions, of
discussion of further steps for the demilitarization of the sea-bed and the ocean
floor and recalled that the question of the prevention of an arms race on the
sea-bed remained on the agenda of the Committee (CCD/PV.501). The representative
of the Soviet Union proposed a thorough examination of all aspects of the problem
of further demilitarization of the sea-bed with due regard to the various proposals
which had been put forward by members of the Committee (CCD/PV.532). The delegation
of Sweden stressed the importance of acting without delay to preserve the sea-bed

for peaceful purposes (CCD/PV.535).

XX X R X ¥

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

* X % ¥ % %

67. The delegation of Romania proposed that the Conference examine the question

of the freezing and reduction of military budgets (CCD/PV.520).

D. General and complete disarmament

68. Discussion continued regarding the question of general and complete
disarmament during the 1971 sessions of the Committee taking into account General

Asseubly resolution 2661 C (XXV).
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69. The delegation of Mexico (CCD/PV.496) recommended that special attention
should be given to the comprehensive programme of disarmament contained in General
Assembly document A/8191.5/

70. The delegation of India suggested (CCD/PV.504) that an appropriate balance
should be maintained among measures to prevent armament, measures to limit
armement and meésures of disarmament; that it would be useful for the Soviet Union
and the United States to submit revised draft treaties on general and complete
disarmament; that the joint statement of agreed principles for disarmament
negotiationséj be considered the basis for concrete work in the Committee; and that
the general order of the Committee's priorities be on the lines suggested in the
declaration on disarmament issued by the Third Conference of Heads of State or
Government of Non-Aligned Countries, held at Lusaka in September 1970.

Tl. The delegation of Hungary suggested (CCD/PV.502) that the Committee should pay
special attention to the joint statement when dealing with or elaborating on
general and complete disarmament. The delegations of Bulgaria (CCD/PV.500),
Mongolia (CCD/PV.501), Hungary (CCD/PV.502), Romania (CCD/PV.LO9 and 526) and the
Soviet Union (CCD/PV.516) declared their readiness to continue efforts with a view
to achieving a positive solution of the problem of general and complete
disarmament.

72. On 21 September 1970 the representatives of Mexico, Sweden and Yugoslavia
submitted, as a Conference document, the Declaration on Peace and Disarmament,
presented to the President of the General Assembly and the Secretary-General of
the United Nations by the Nobel Peace Prize Laureates (CCD/321). i

73. The delegation of Italy suggested the possibility of establishing a small
working group to examine the principles of an organic programme of disarmament
(CCD/PV.500) and proposed that the Committee resume work on the problem of general
and complete disarmament, as the main item on its agenda at its next session,
taking also into account the organic method proposed by Italy (cCb/309) and the
suggestions contained in the other documentsbmentioned in General Assembly

resolution 2661 ¢ (xxv) (CCD/PV.537).

4/ Official Records of the General Assembly, Twenty-fifth Session, Annexes,

agenda items 27, 28, 29, 30, 31, 93 and 94.
5/ 1Ibid., Sixteenth Session, Annexes, agenda item 19, document A/4879.
' FAR
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Th. The delegation of Romania suggested that progress towards general
disarmament could best be ensured by starting negotiations for‘the drafting of a
treaty and that official and informal meetings of the Committee be devoted to a
thorough study of all aspects of this problem (CCD/PV.526).

75. The delegations of Japan (CCD/PV.L9T and 518), Romania (CCD/PV.L99 and 526),
Mongolia (CCD/PV.501), Argentina (CCD/PV.501), Pakistan (CCD/PV.503 and 529),
Canada (CCD/PV.507) and the United Arab Republic (CCD/PV.509) made statements
regarding the desirability of participation in disarmament negotiations by all

militarily important states, including all nuclear weapon states.

I1I. Special report on the question cof a treaty banning underground nuclear weapon
tests

76. Since resolution 1252 (XIII) was adopted by the General Assembly in 1958, the
Assembly at subsequent sessions has repeatedly adopted resolutions on the urgent
need for suspension of nuclear and thermonuclear tests. Following the signature
of the partial test ban treaty in 1963, General Assembly resolutions have referred
to the determination expressed by the parties in the preamble to that treaty to
continue negotiations "to achieve the discontinuance of all test explosions of
nuclear weapons for all time”.

77. General Assembly resolution 2663 (XXV) requested the Conference of the
Committee on Disarmament to continue, as a matter of urgency, its deliberations on
a treaty banning underground nuclear weapon tests and to submit to the Assembly

at its twenty-sixth session a special report on the results of its deliberations;
it also invited members of the Conference to co-operate in further study of the
gquestion of fécilitating the achievement of a comprehensive test ban thrcﬁgh the
international exchange of seismic data.

78. Having in mind the General Assembly’'s recommendation, members of the Committee
continued to work during 1971, on the question of a treaty banning underground
nuclear weapon tests. A number of delegations stated that there was growing
concern regarding nuclear testing because of its relationship to the continuing
nucléar arms race and to the further proliferation of nuclear weapons. Many
members stressed in their plenary statéments the great importance they continue

to attach to the early achievement of a comprehensive prohibition of the testing

/-
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of nuclear weapons. . A number of possible approaches towards progress in this’

field were presented and considered.

General discussion on a comprehensive test ban

79. Specifié recommendations were made by members of the Committee regarding the
nature of a possible’comprehensive test ban agreement.

80. The delegation of India called for the full observance of the partial test
ban treaty and adberence to it by States which were not yet parties; the
negotiation of a separate treaty to prohibit all'underground nuclear weapon tests;
and a simultaneous agreement on underground nuclear explosions for peaceful
purposes (CCD/PV.50L4).

81. The delegation of the United Arab Republic called for the inclusion in any
comprehensive test ban of some form of verification by challenge, recourse to the
Security Council, mention of a review conference, and the traditional withdrawal

_ clause (CCD/PV.509). It expressed the view that a comprehensive test ban treaty
shoﬁld ultimately bear the signature of all nuclear Powers and called for adherence
to the partial test ban treaty by those of them who have not yet adhered to it
(cCD/PV.509).

82. The representative of the Netherlands called for consideration by the
Conference of the arms control aspects of the question of peaceful nuclear
explosions, parallel to the studies done by IAEA on other aspects. He drew
attention to the need tQ develop a system to prevent explosions from being used
for weapon testing under the guise of peaceful purposes, and suggested that an
international body should be authorized to satisfy itself that only nuclear devices
already tested were being used for peaceful nuclear expiosions (ccp/pv.s12).

83. The delegation of Sweden outlined six questions regarding the negotiation‘of
a comprehensive test ban and asked delegations to provide answers to clarify the
directions in which negotiations might proceed (CCD/PV.513).

8L, The delegation of Canada (CCD/PV.517), the Netherlands (CCD/PV.537) and the
Soviet Union (CCD/PV.536) expressed views regarding these questions. '
85. The delegation of Pakistan submitted a working paper which stated thaﬁ there

was no difference between nuclear weapons and peaceful nuclear explosive devices

AR
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and proposed that an underground test ban treaty include two kinds of provisions:
for the nuclear-weapon States such a treaty would prohibit all underground nuclear
weapon test explosions, but permit explosions for peaceful purposes in conformity
with an international agreement to be negotiated separately; for the non-nuclear-
weapon States it would prohibit all underground explosions (CCD/3L40).

86. The delegation of Japan requested the nuclear-weapon States, particularly the
United States and the Soviet Union, to make dctive contributions to the formulation
of a treaty on the comprehensive prohibition of nuclear weapons tests, including
concrete proposals relating to verification, and urged that the participation of
all nuclear-weapon States should not be made a precondition for the negotiation of
such a treaty (CCD/PV.530).

87. The delegation of Sweden presented (CCD/PV.524) a revised version of
suggestions put forward in its earlier working paper (ENDC/242) on possible
provisions of a treaty banning underground nuclear weapon tests; as annexes to any
such treaty, three protocols were proposed which would provide for a phasing-out
period for nuclear weapon tests, for the administration of peaceful nuclear
explosions and for the development of an international seismological data system.
This text of the revised draft treaty was incorporated in a working paper presented
by the Swedish delegation (CCD/348).

88. The delegation of the Soviet Union stated that the Soviet Union favours the
cessation of nuclear weapon tests, including undergrbund tests, everywhere and by
all, and that it was ready to sigh an agreement on the prohibition of underground
nuclear weapon tests on the basis of the use of national means of detection
(ccp/Pv.495, 507 and 536).

89. . The Secretary of State for External Affairs of Canada suggested that the
Conference could no longer delay a determined effort to reach a total ban on
underground nuclear testing and also appealed to those Governments conducting
nuclear tests to put restraints on the‘size and number of tests in their testing
programme and to announce such restraints (CCD/PV.536).

90. The delegation of the Soviet Union suggested that it would be preferable to
elaborate an independent treaty without any renegotiation of the partial test ban

treaty, and stated that one important and complicated task would be to work out an

[ens
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appropriate international'agreement whereby the benefits accruing from the
peaceful application of nuclear explosions could be made available to the
non-nuclear-weapon States parties to the Treaty on the Non-Proliferation of
Nuclear Weapons (CCD/PV.536).

91. The delegations of Burma, Egypt, Ethiopia, Mexico, Morocco, Nigeria, Pakistan,
Sweden and Yugoslavia presented a joint memorandum on a comprehensive test ban
treaty (CCD/354), in which they noted that concrete proposals and suggestions
relating to a treaty banning underground nuclear weapon tests have been made by
several Committee members, including some members of the group of 12 countries.
The memorandum stated that the nine delegations requested the nuclear-weapon
States to submit urgently their own proposals so that purposeful negotiations
could be immedistely undertaken. The memorandum was submitted on the final day
of the session and was not discussed,

92. A number of delegations made suggestions regarding a treaty to ban
underground tests above a certain threshold and regarding certain interim measures

pending completion of a comprehensive ban.

Discussion on threshold or partial measures

93. With respect to the threshold concept, several delegations expressed views.
94. The delegation of Japan suggested that the Committee study the merits and
demerits of prohibiting, first of all, underground nuclear weapon tests above a
certain level of magnitude (CCD/PV.L9T).

95. The delegation of Ethiopia suggested that a threshold approach might lead to
a situation in which tests for the perfection of smaller nuclear weapons could
continue for a long time to come (CCD/PV.&98){

96. The representative of Czechoslovakia expressed support for the proposal
submitted by the United Arab Republic in 196L (ENDC/14k4) calling for negotiation
of a treaty banning underground tests above the seismological magnitude of .75,
together with a moratorium on all other explosions below that limit (CCD/PV.500),
and favoured an immediate ban on all underground nuclear weapon tests irrespective
of whether the explosions were strong or weak (CCD/PV.535).

97. The delegation of the United Arab Republic suggested that it would seem

unnecessary to discriminate between various sizes. of yield or to embark upon a

/oo
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partial and preliminary agreement and proposed an immediate and comprehensive
solution of the problem (CCDR/PV.509).

98. The delegation of the Netherlands discussed difficulties in connexion with the )
threshold approach even in combination with a voluntary moratorium on explosions
beneath the threshold, and suggested that the Committee should head for a complete _
rather than for a partial solution. The threshold approach should be kept in

mind as a possible solution to fall back upon (CCD/PV.512).

99. The delegation of Sweden expressed the view that a threshold approach could
lead to a half measure that would leave open the possibility of improving nuclear
weapons (CCD/PV.513), and suggested that tests of all levels should be encompassed
in one treaty (CCD/PV.52k).

100. The delegation of the Soviet Union stated that it supported the proposal of

the United Arab Republic on the prohibition of underground tests above the

magnitude of k.75 together with a moratorium on underground nuclear explosions

under this limit. It suggested that fixing a certain threshold for underground
nuclear tests, if not linked to a moratorium on all underground tests below that
threshold, would not lead to a solution of the problem tanning underground nuclear

tests and could create conflict between parties about whether the yields of nuclear

explosions were above or below the threshold (CCD/PV.536).

Discussion of interim measures or restraints

101. Several delegations also expressed views on interim measures or restraints on
nuclear testing programmes.

102. The delegation of Italy recalled its previous suggestion that advance
notification of all underground nuclear explosions for peaceful purposes be
provided to IAEA (CCD/PV.33L).

103. The delegation of Canada submitted a working paper recommending that, pcnding
the achievement of a total ban on nuclear testing, consideration be given to

measures to reduce underground testing and guard against its harmful effects

-

through: (a) an undertaking to reduce underground testing, beginning with
high-yield testing as an earnest on the part of the nuclear testing Powers of their
intention to work towards a complete test ban; and (b) consideration of further

measures to guard against environmental risks connected with underground testing
(cep/PV.336). /oo
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10Lk. The delegation of Sweden suggested that tﬁere should be a link between
transitional measures and the treaty btanning underground nuclear weapons
(ccp/Pv.52k). '

105. The delegation of Ttaly expressed the view that a series of interim and’
partial measures would create an atmosphere of confidence and facilitate subseguent
progress towards a complete ban on testing and suggested that interim measures
leading to a progressive reduction of underground tests even before the cénclusion
of a formal agreement would be useful and timely (CCD/PV.528).

106. The delegation of Japan suggested that major nuclear-weapon States, either
through unilateral action or through joint action, reduce the number and scale

of underground tests, with particular emphasis on the high-~yield tests detectable
and identifiable with extra-territorial means (CCD/PV.530).

107. The delegation of the Soviet Union stated that a transitional period of
descending quotas would only complicate the achievement of a treaty banning
underground test explosions since existing obstacles would remain and new
difficulties would arise in connexion with establishment of quotas for various

States and the periods of their validity (CCD/PV.536).

Discussion on verification of underground test ban

108. Members of the Committee devoted detailed attention to the question of
verification of a prohibition on underground nuclear weapon tests.

109. The delegation of Ethiopia suggested that progress in the last several years
in the national and international means of detecting and identifying underground
tests is narrowing the differences that have so far persisted on the verification
issue, and that it therefore becomes necessary to consider seriously the question
of on-site inspections. He recalled that the nuclear-weapon States were, in 1963,
on the verge of agreement regarding the guestion of on-site inspections and
proposed that until further progress in the field of verification mekes them
obsolete, 3t least one on-site inspection a year be accepted by the nuclear Powers
as a confidence-building undertaking (CCD/PV.L98),

11C The delegations of Poland (CCD/PV.501) and Hungary (CCD/PV.502) expressed the
view that States have at their disposal sufficient means for detection and
identification of nuclear explosions and that what is needed now is a political

decision.
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111. The delegation of Mexico suggested that renewed consideration be given to the
role of automatic seismic stations ('"black boxes") proposed in 1962 for
verification of underground test ban and asked whether the delegations of the USSR
and the United States would be ready to accept in principle such a proposal as a
basis for negotiation to solve the verification problem without on-site
inspectioné (cCp/PV.50L).

112. The delegation of the Netherlands invited the Committee to consider the
guestion of what is more important, banning all tests with a risk that small
explosions would go on undetected by whatever means of verification, or the
continuation of underground tests without reétriction. The delegation also noted
that verification should be based on a combination of appropriate national and
international measures and that any comprehensive test ban should‘take into account
all available national means of verification - seismic and non-seismic
(ccp/Pv.512, 537). '

113. The delegation of the United Arab Republic suggested an immediate and
comprehensive solution based on means of verification other than on on-site
inspections (CCD/PV.509).

11k. The delegation of Sweden suggested that adequate deterrence could be obtained
without on-site inspections and that inspection by invitation carried out in the
manner prescribed by the inviting party is sufficient (CCD/PV.513).

115. The delegation of the United States stated its continued belief that adequate
verification of a comprehensive test ban requires on-site inspection (ccp/Pv.516).
116. The delegation of Italy proposed the continuation on systematic bases of the
exchange of views among experts in order to co-ordinate their studies on all the
problems linked to verification and, to this end, suggested the establishment of
a sub-committee or a working group of experts, within the committee and under its
direcfion, taking into account the precedent already established by the Conference
in 1962 (cCD/PV.528).

117. The delegation of the Soviet Union, recalling earlier discussion of "black
boxes", expressed doubt whether the resumption of the discussion of this proposal
would lead to progress towards the solution of the problem of underground nuclear

explosions (CCD/PV.536).

/oo,
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Discussion on international co-operation in the exchange of seismic data

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

119. The delegation of Canada submitted a working paper (CCD/336) recommending that;
pending achievement of a totalvban on nuclear testing, consideration be given to
measures to help develop seismological identification techniques and facilities
which could contribute to the effective verification of a comprehensive test ban
through: (a) advance notification of details of planned underground nuclear
explosions in order to assist in further research on seismological- identification
methods; and (b) undertakings to co-operate in the use, development and improvement
of facilities for the monitoring of underground tests by seismologicai means.

120. At the request of the delegations of Canada, Ethiopia, Italy, Japan, Mexico,
Morocco, the Netherlands, Nigeria, Pakistan, Swedeh, the United Kingdom and
Yugoslavia, an informal meeting was held on 30 June 1971 regarding the questicn of
the cessation of the testing of nuclear weapons. The experts present at this
meeting discussed seismological methods of monitoring a comprehensive test ban.
121. In this connexion, delegations presented working papers to the Committee on
the following subjects: a summary of existing and potential seismic capabilities for
detection and identification of underground nuclear explosions (Netherlands,
CCD/323); results of a seismological study of 90 earthquakes and 33 underground
nuclear explosions in Eurasia from 1968 to 1970 (Canada, CCD/327); a summary of

six scientific papers and hitheérto unreported research on problems related to the
seismological verificétion of a ban on underground nuclear explosions (Sweden,
CCD/329); progress made in the study of the seismic detection, location and
identification of earthquakes and explosions and the inherent limitations to
seismic techniques for the verification of a comprehensive test ban treaty (United
States, CCD/330); an outline of the problems of teleseismic detection in the
Mediterranean area and suggestions for an international centre for co-ordination

of rescarch and exchange of seismic study and for the completion of the existing
world network with a new centre in the Mediterranean area (Italy, CCD/331); the
usefulness of ocean bottom seismographs and a universally acceptable means of

determining the magnitude of seismological events (Japan, CCD/345); the seismicity

/en.
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of the USA, the USSR and China (Netherlands, CCD/349); and on the improvements to
the existing seismic network which could result from further special studies
(United Kingdom, CCD/351).

122, The delegation of the United Arab Republic affirmed that a comprehensive test
ban treaty should ensure that all countries would be able to obtain seismological
data of concern to them and also provide procedures in case the data raised a
question of, or pointed conclusively to, a violation (CCD/PV.509).

123. The delegation of the Soviet Union suggested that the publication of
underground testing programmes would facilitate the acquisition of information

by military services of other States and would not assist in the solution of the
problems of halting underground nuclear tests. It favoured co-operation in the
field of seismological data exchange in the context of an agreement prohibiting
undergreund nuclear weapon tests on the understanding that control over its
observance would be exercized without any international inspection (CCD/PV.536).
12Lk. The United Kingdom delegation drew attention to certain seismological
scientific findings which cast grave doubt on the adequacy of purely national
means of verification; further research was required to see to what extent it was
possible to improve present seismic capabilities (CCD/PV.5L1).

125. The Conference will, in its continued negotiations on.this matter as a
priority item take into consideration the discussion of possible approaches to a
treaty banning underground nuclear weapon tests and the various proposals that

were put forward during the 1971 sessions of the Committee.

* R X K ¥ %

126. The Committee agreed to reconvene on a day to be established by the
Co-Chairman in consultation with all members of the Committee.

127. This report is transmitted by the Co-Chairmen on behalf of the Conference of
the Committee on Disarmament.

(Signed) A.A. ROSHCHIN , (Signed) James F. LEONARD
Union of Soviet Socialist Republics United States of America
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LB 4

Draft convention on the prohibiticn of the development, production
and stocipiling of bacteriologicel (biological) and toxin weanons
and on their destruction

The States Parties to thig Convention,

Determined to act with a view to achieving effective progress towards general and
complete disermement including the prohibition end eliminstion of all types oI weapons
of mass destruction, end convinced that the »nrohibition of the development, production
and stockpiling of chemical and becteriolosicel (biolorical) weapons and their
elininetion, through effective measures, will f{acilitate the achieveuent of general and
complete disarmaenent under strict and effective interhational control,

Reccgnizing the impbrtant sirmificence of the Geneva Protocol of 17 June 1925 for
the Prohibiticn of the Use in Var of csphyxiating, Poisonous or Other Gases, and of
Bacteriological liethods of Vericre, end conscious alsc of the contribution which the
said Protocol has slreacy :ade, ond continues to rake, to mitigating the horvors of war,

Reaffirning their adherence to the principles sné objectives of thet Protocol and
calling upon all States to comnly strictly with them,

Recalliny that the General nsceably of the United Fations has repeatedly condeuned
all ections contrary to the principles and cujectives of the Geneva Protocol of
17 June 1925,

Desiring to contribute to the strengthening of confidence between peoples and the
general improvement of the internationcl atimosphere,

Desgiving alsc to contribute to the roslization of the purposes and prineiples of
the Charter of the United Nations,

Convinced of the iuportance and urgency of eliningting from the arsenals ci’ States,
through effective neasures, such dengerous wespons of mass destiuction as those using
chemical or bacteriological {biological) sgents,

Recognizing that on azreewent on the vrohibition of becteriological (biological}
ané toxin weepons represecnts a first possible step towards the achievement of -agreement
on effective neasures a2lso for »rchibition of the develonment, prodrction snd

stockpiling of chewical weeponms, end cetermined to continue negotiations to that end,
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Determined, for the sake of all menkind, to exclude completely the possibility of
bacteriological (biological) agents and toxins being used as weapons,

Convinced that such use would Be repugnant to the conscience of mankind and that
no effort should be spared to mininize this risk,

‘Have agreed as follows:
ARTICIE I

Fach State Party to this Convention undertakes never in any circumstances to
develop, produce, stockpile or ctherwise accuire or retain:

(1) Microbial or other biological agents, or toxins whatever their origin or
method of production, of types and in gquantities that have no Justification for
prophylactic, protective or other peaceful purposes;

(2) Weapons, ecuipment or meane of delivery designed to use such agents or toxins
for hostile purposes or in armed conflict,

Each State Party to this Convention undertaizes to destroy, or to divert to peaceful
purposes, a8 soon as possible but not later than nine months after the entry into force
of the Convention all agents, toxins, weapons, equipment and means of delivery specified
in Article I of the Convention, which are in its possession or under its jurisdiction or
control. In implenmenting the provisions of this Article all necessary safety
precautions shall be observed to protect npopulations and the environment.

ARTICLE ITT

Each State Party to this Convention undertakes not to trevngfer to any recipient
whatsoever, directly or indirectly, and nowv in any way to essist, encourage, or induce
any State, group of States or international organizations to merufacture oxr otherwise
acguire any of the agents, toxins, weapons, equipment or means of delivery specified in
Article I of the Convention.

LARTICLE IV

Each State Party tc this Convention shall, in accordance with its constitutional
processes, take any necessary measures tc prohibit and prevent development, production,
stockpiling, acquisition or retention of the agents, toxins, weapons, eguipment and
means of delivery specified in Article I of the Convention, within the territory of such
State, under its jurisdiction or under its control anywhere.

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
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in the application of the provisions of, this Convention. Consultation and co-operation
pursﬁant to this Article may also be undertaken through eppropriate international
procedures within the framework of the United Nations and in accordance with its Charter.
ARTICLE VI

(1) Lny State Party to the Convention vhich finds that any other State Party is
acting in breach of obligations deriving from the provisioﬁs of this Convention may
lodge a complaint with the Security Council of the United Nations. Such a complaint
should include all possible evidence confimming its validity, as well as a request for
its congideration by the Security Council,

(2) Bach State Party to the Convention undertales to co-operate in carrying out
any investigation which the Security Council may initiate, in accordance with the
provigions of the United Nations Cherter, on the besis of the complaint received by the
Council. The Security Council shall inform the States TFarties to the Convention of the
results of the investigation.

' ARITICIE VIT

Bach State Party to the Convention undertalies to provide or ‘support assistence, in
accoruance with the United llations Charteir, to any Party to the Convention whicﬁ 80
requests, if the Security Council decides that such peirty has been exnosed to danger as
a result of violation of this conventicn.

ARDICLE VIIT

Nothing in this Convention shall be interpreted es in any waj'limiting or
detracting from the oblizations assumed by any State under the Genevs Protocol of
17 June 1925 for the Frohidbition of the Use in War of Agsphyxiating, Poisonous or Other
Gases, and of Bacteriological Methods of Warfaré.

. ABTICIE IX

Each State Party to this Convention affirms the recognized objective of effective
prohibition of chemical weavnons and, to this end, undertaies to continue negotiations
in good faith with a view to reaching early agreement on effective neasures for the
prohibition of their development, production and stockpiling and for their destruofion,
and on aﬁpropriate measureé concerning equipmént and means of delivery specifically
designed for the production or use of chemical agents for weapons puroses.

(1) The States Parties %o the Convention undertake to facilitate, and have the
right to participate in, the fullest ;ossible exchange of equipment; materiels and

scientific and technological information for the use of bacteriological (biological)
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agents and toxins for neaceful purposes. Parties to the Convention in a »position to do
go shall also co-operate in contributing individually or together with other States or
international organizations to the further development and application of scientific
bdiscoveries4in the field of bacteriology (biology) for prevention of éisease, or for
other neaceful purvoses. '

(2) This Convention shall be imnleiiented in a manner designed to avoid hampering
the economic or technological development of States Parties tc the Convention or inter-
national co-operation in the field of neaceful bacteriological (biologioal) acti#ities,
including the international exchange of bacteriological (biological) agents and toxins
and equipment for the processing, use o production of bacteriological (biological)
agents and toxins for peaceful purposes in accordance with the nrovisions of this
Convention.

ARTICLE XTI

iny State Party may pronose amenduents to this Convention. Amendments shall enter
into force for each State Party accepting the amendments upon their acceptance by a
majcrity of the States Parties to the Convention and thereafter for each remaining State
- Party on the date of aceeptance by it.

ARTICLE XTI

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
chall ve held at Geneva, Switzerland, to review the bperation of this Convention, with
a view to assuring that the purposes of the preamble and he provisions of the Convention,
including the provisions concerning negotiations on chemical weapong, are being realized.
Such review shall take into account any new scientific and technological developments
relevant to this Convention.

ARTICLE XTIT

(1) This Convention shall be of unlimited duration.

(2) Each State Party to this Convention shall in exercising its national
sovereignty have the right to withdraw from the Convention if it decides that extra-
ordinary events, related to the subject matter of this Convention, have jeopardized the
supreme interests of its country. It shall give notice of such withdrawal to all other
States Parties to the Convertion and to the United Nations Security Council three months
in advanoe._ Such notice shall include a statement of the extraordinary events it regards

as having jeopardized its supreme interests.
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(1) This Convention shall be open to all States for signature. Any State vhich
doeg not sign the'Convention hefore its entry into force in accordance with paragraph 7
of this Article may accede to it at any time.

(2) This Convention shall be subject to ratification by signatory States.
Instruments of ratification and instruments of accession shall be deposited with the

Governments of which are hereby designated the

—

Depositary Governments.

(3) This Convention shall enter into force after the deposit of the instruments
of ratification by'twenty~two Governunents, including the Governments designzted as
Depositaries of the Convention.

(£) 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 denosit 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 cf the receipt of other notices. I

(6) his Co\vention shall be registered by the Depositary Governmments pursuant
to Article 102 of the Charter of the United Hations.

This Convention, the Chinese, Bnglish, French, Russian and Swanich 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 Dewnositary
Governments to the Governments of the signatory and acceding States.

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

Done in _ copies at ’

this day of . ’ .
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ATNEX B B
LIST OF WORKILC PAPZERS AND OTHER DOCUMENTS
On 16 February 1971, the Secretary-General of the United llations transmitted fo

the Co-Chairmen a letter containing the resolutions of the General Assembly listed in
Part IT of this report (CCD/sls).i/ _

On 2% February 1971, the”representative of the United States of America.submitted
a message irom President Wixon Qo the Conference of the Committee on Disarmament
(cep/519) R

On March 2 1971, the representative of the Hetherlands suomltted a Werking Paner
concerning  the Prohibvition of Chemical Warfare Agents (LCD/}ZO)

On 11 HMarch 1971, the representatives of Mexico, Sveden, and Xugoslav1a aUDﬂltted
as a Conference document: the Declaration on Peace and Disarmament, presented to the
President of the General Lssenoly and the Sec”etQTV—Goneral of the United Mations by the
Hobel Peace Prize Laursates, 21 Sentenber 1970 (CCD/921).

On 16 March 1971, the representative of Sweden submitted & Working Paper on a
model for a compréhensive agreement. concerning the nyohibition of chemical and
biological means of warfare (CCD/}ZQ).‘

On 18 Harch 1971, the representative of the Wetherlands submitted a Uorking Paper
concerning 5e13w1c detection and identification of underground nuclear explosions
(cep/323) .= : |

On 30 larch 1971, the Learesentatﬂve of ‘Sveden uuonltthd a LOTLlﬂg Paper on the
destruction of chemical and biological means cf warfare (CCD/§24);

On 30 March 1971, the representatives of Dulgeria, Czechoslovakia, Hungary,
liongolia, Polend, Romania, and the Union of Sovigt Socialist Dlepublics suvnitted a
draft convention on the prohibition of the development, production and stockpiling of
bacteriological (viological) weapons and toxins and on their destruction
(coD/525 /Rev.1%) .~ | | |

On 6 4pril 1971, the reprecentative of the Union of Soviet Socialist Republics
submitted a letter to the Special Representative of the Secretary-General of the
United Nations (CCD/326).

*/  Indicates Conference documents which are attached as Annex C.
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On 29 June 1971, the representative of Canada submitted a VWorking Paper on the
seismological detection and identification of underground nuclear explosions
(cCD/5327 and Add.l).f/

On 29 June 1971, the representative of the United Arab Republic submitted o
Working Paper with suggestions in regard to the draft convention on the prohibition
of the development, production, and stockpiling of bacteriological (biological)
weapons and toxins and on their destruction (CCD/BZS).

On 29 June 1971, the representative of Sweden submitted a Wbrking Paper on
seismological verification of a han or underground nuclear weapons tests (CCD/329).*

On 30 June 1971, the representative of. the United States of imerica submitted a
Working Paper containing remarks of Dr. Stephan Iukasik, Director of the U.S. Advanced
Research Projects Agency, regarding research on seismic detection, location and
identification of earthguakes and explosions (CCD/BBO).E/

On 1 July 1971, the representative ox Italy submitted a Working Paper on the
problems of underground nuclear explosions (CCD/B}l).% 7

On 5 July 1971, the representative of the United States of America submitted 2
Working Paper on chemical warfare verification (CCD/BBZ).E/

On 6 July 1971, the representative of Sweden submitted a Working Paper on
aspects of the definition of "toxins" (CCD/333).

On 8 July 1971, the representative of Canada submitted a Working Paper on
atmospheric sensing and verification of a ban on devélopment, production and stockpiling
of chemical weapons (CCD/E54).5/

On 8 July 1971, the representative of Italy submitted a Working Paper on some
problems concerning the prohibvition of chemical weapons (CCD/BBS).*

On 22 July 1971, the renresentative of Canada submitted a Working Paper on possible
progress towa.ds the suspension of nuclear and thermonuclear tests (CCD/BEO);

On 5 August 1971, the representatives of Bulgaria, Czechoslovakia, Hungary,
‘Hongolia, Poland, Romania and the Union of Soviet Sccialist Republics submitted a
revised draft convention on the prohibition of the development, production and
stockpiling of bacteriological (biological) and toxin weapons and on their
destruction (CCD/357*).*

I

f/ Indicates Conference documents which are atfached as Annex C.
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On 5 August 1971, the representative of the United States of America submitted
a draft convention on the prohibition of the development, production and stockpiling
of bacteriological (biological) and toxin weapons and on their destruction (ccp/338%) .2/

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

On 12 August 1971, the representative of Pakistan submitted a Working Paper
suggesting some provisions of a treaty banning undergiound nuclear weapon tests (CCD/340)‘j/

On 17 August 1971, the representatives of Bfazil, Burma, Ethiopia, India, Mexico,
Morocco, Nigeria, Pakistan, Sweden, the United Arab Republic and Yugoslavia submitted
a Working Paper containing suggestions on desirable changes to the revised draft
convention (CCD/337%) and the draft convention (CCD/338%) on the prohibition of the
development, production and stockpiling of bacteriological (biological) and toxin
weapons and on their destruction (CCD/341).%/

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

On 24 August 1971, the representative of Japen submitted a Working Paper on a
biological approach to the question of verification on the prohibition of chemical
weapons (CCD/343).%/ ) '

On 24 August 1971, the repfesentative of Japan submitted a Working Paper containing
remarks of Prof. Shunichi Yamada of the University of Tokyo, concerning the gquestion
of verification on the prohibition of chemical weapons, presented at the informal
meeting on 7 July 1971 (CCD/344).%/

On 24 August 1971, the representative of Japan submitted  a Working Paper containing
remarks of Dr. Shigeji Suyehiro'of the Japan Meteorological Agency, concerning the
usefulness of the employment of ocean-bottom seismographs and a universally acceptable

means of determining the magnitude of seismic events, presented at the informal
meeting on 30 Junme 1971 (CCD/345).%/

f/ Indicates Conference documents which are attached 88 Annex C.
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On 24 August 1971, the repreSentative of beico submitted a Working Paper
containing a proposal for the inclusion of an additional article in the revised draft
convention (CCD/337%*) and the draft convention (CCD/338%) on the prohibition of the
development, production and stockpiling of bacteriological (biological) and foxin .
weapons and on their destruction (CCD/346).%/

On 24 August 1971, the representative of Morocco submitted a Working Paper
suggesting improvements in the-revised-draft convention (CCD/337*) and the draft : o
convention (CCD/338*) on the prohibition of the development, production and stockpiling
of bacteriological (biological) and toxin weapons and on their destrucftion (GCD/347).*/

On 2 Sepfember 1971, the representative of Sweden submitted a Working Paper
with suggestions as to possible provisions of a Tfeaty Banning Underground Nuclear
Weapon Tests (revised version of the Swedish Woricing Paper ENDC/242, April 1, 1969)
(ccn/348) .2/

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

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

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

On 28 September 1971, the representatives of Argentina, Brazil, Burma, Egypt,
Ethiopia, Ihdia,‘Mexico, Morocco, Nigeria, Pakistan, Sweden and Yugoslavia submitted a
Jjoint memorandum on the prohibition of the development, production and stockpiling of
chemical weapons and on their destruction (CCD/352),f/

On 28 September 1971, the representatives of Bulgaria, Cenada, Czechoslovakia,
Hungary, Italy, Mongolia, Netherlands, Poland, Romania, Union of Soviet Socialist
Republics, United Kingdom, and United States of America gsubmitted a draft convention on ”
the prohibition of the development, production and stockpiling of bacteriological
(biological) and toxin weapons and on their destructidn (CCD/BS}).ff/

{n 30 Saphember 1971; the representatives of Burms, Egypt, Bthiopia, Mexico, Morocco, ..
Nigeria, Pakistan, Sweden and Yugoslavia submitted a joint memorandum on a comprehensive

test ban treaty (CCD/254).%/

i

#/ Indicates Conference documents which are attached us Ammex C.

*%f Conference documenty which is attached as Annex .
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CONFERENCE OF THE COMMITTEE ON DIASARMAMENT CCD/318
23 Februsry 1971

Original: ENGLISH

LETTER DATED 16 FEBRUARY 1971 FROM THE SECRETARY-GENERAL OF

THE UNITED NATIONS TO THE CO~-CHAIRMEN OF THE CONFERENCE OF

THE COMMITTEE ON DISARMAMENT TRANSMITTING THE RESOLUTIONS ON

DISARMAMENT AND OTHER RESOLUTIONS RELATING THERETO ADOPTED

BY THE GENERAL ASSEMBLY AT ITS TWENIY-FIFTH SESSION
I have the honour to transmit herewith the following resolutions adopted by the

General Asgembly at its twenty-fifth session which entrust specific responsibilities to
the Conference of the Committee on Disarmament:

A/RES/2661 (XXV) - ”Questiqn of general and complete disarmament”,
together with document A/8191 and Corr.l, referred
to therein. _

A/RES/2662 (XXV) - "Question of chemical and bacteriologicel

(biological) weapons®,

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

A/RES/2667 (XXV)

"Bconomic 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 specific references to the
Conference of the Cemmittee on Disazmament ccntained in the. above resolutions:

In A/RES/2661 C (XXV),operative paragraph 1, urging the Conference to make
more intensive efforts to bring.about a faster pace towards the achievement of
disarmament measures; operative paragraph 2, expressing the General Assembly's
appreciation for documents sulmitted at the Conference, including the working
papers on a comprehensive programme of disarmament submitted by the Netherlands

- (CCD/276) and by Italy (CCD/309), and the draft comprehensive programme of
disermament submitted by Mexico, Sweden and Yugoslavia (CCD/313), and of the
- comprehensive programme of disarmament submitted to the General Assembly by
Ireland, Mexico, Morocco, Pakistan, Sweden and Yugoslavia (A/8191); and

operative paragraph 3, recommending to the Conference that it teke into account

GE.71-1486
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in its future work and its negotiations document A/8191 and Corr.l as well as
other disarmament suggestions presented or to be presented in the future.

In A/RES/2662 (XXV), operative paragraph 6, requesting the Conference of
the Committee on Disarmament to continue:ts consideration of the problem of
chemical and bacterlologlcal (blo]oglcal) methods of warfare, w1th a view to
prohibiting urgently the develppment, production and stockpillng of those
weapons and to their elimination from the arsenals of;§11 States; operative
paragraph 7, requesting the Conference to submit a réport on the results
achieved to the General Assembly at its twenty-sixth session; and operative
paragraph 8, requesting the Secretary-General to transmit to the Conference
all documents and records of the First Committee relating to questions
connected ‘with the problem.

In A/RES/2663 A  (XXV), operative paragraph 2, urging Governments to

- consider methods of improving their capability to contribute seismic data,
taking into account the suggestions contained in the dociments annexed to
the report of the Conference of the Committee on Disarmament; and operative
paragraph 3, inviting members of the Conference to co-operate in further study
of this issue.

In A/RES/2663 B (XXV), opera+ ive paragraph 3, requesting the Conference of
the Committee on Disarmament to6 continue, as a matter of urgency, its
deliberations on a treaty beuning underground nuclear weapon tests, taking into
account the proposals already made in the Conference as: w31l as the views
expressed at the twenty—ilitn ‘session or the General Assembly, and to submit to
the Assembly at its twenty-sixth session a special report on the rasults of its
deliberations.

In A/RES/2667 (XXV), operative paragraph 2, requesting the Conference of
the Committee ‘on’ Disarmement to continue to pay urgent attention to all
questions meant to put an end to the arms rdce, parficularly in the nuclear
field.

In connexion with operative paragraph 8 of -A/RES/2662 (XXV), the relevent
documents and records of the First Committee of the General Assembly are the following:
A/8059; A/8136; A/C.1/L.526; A/C.1/L.527; A/C.1/L.533; A/C.1/PV.1748-1762;
A/C.1/PV.1765.  All these documents and records were distributed during the
twenty-fifth session Qf the General Assembly to all Members of the United Nationms,
including all the members of the Conference of the Committee on Disarmament.



CCD/318
page 3

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

A/RES/2660 (XXV)

- A/RES/2664, (XXV)

A/RES/2665 (XXV)

A/RES/2666 (XXV)

"Treaty on the Prohibition of the Emplacement of
Nuclear Weapons and Other Weapons of Mass Destruction
on the Sea-Bed and the Ocean Floor and in the Subsoil
Thereof',

"Implementation of the results of the Conference of
Non-Nuclear-Weapon States'.

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

iiStatus of the implementation of General Assembly
resolution 2456 B (XXIII) concerning the signature
and ratification of Additional Protocol II of the
Treaty for the Prohibition of Nuclear Weapons in
Latin America (Treaty of Tlatelolco).

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

Accept, Sirs, the assurances of my highest consideration

(Signed) U Thant
Secretary-General
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'A/RES /2661 (XXV)
21 December‘1970

Twenty-fifth session
Agenda item 27
RESOLUTIONS ADOPTED -BY THE GENERAL ASSEMBLY
Jon the repert of the First Committee (A/8198)/

2661 (XXV). General and complete disarmament

The General Assembly,

Convinced of the necessity, for the very survival of mankind, of bringing
the nucfear arms race to an immediate halt,

Recalling its resolutions 2456 D (XXIII) of 20 December 1968 and
2602 A (XXIV) of 16 December 1969,

Noting with satisfaction the continuation of bilateral negotiations between
the Governments of the Union of Soviet Socialist Republics and the United States

of America on the limitatlion of offensive and defensive strategic nuclear-
weapon systems,

ﬁelieving that the possibilities for rapid success in these negotiations
would increase if steps were teken now by the nuclear-weapon Powers to halt
the development of new huclear weapons, ,

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

1919th plenary meeting,
7T December 1970,

70-3019C [eoe
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Tke General Assembly,

Noting that all States have the inalienable right to develop research,
production and use of nuclear energy for peaceful purposes without discrimination,
Avare of the development of new techniques for uranium enrichment,
Considering that these new techniques may contribute to the promotion of
the use of nuclear energy for peaceful purposes,

Considering also that material produced by these new techniques may be

diverted for weapons purposes unless subject to effective safeguards,

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

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

2. Further requests the International Atomlc Energy Agency to inforum the

General Assembly at its twenty-sixth.session on its consideration of this

subject.

1919th plenary meeting,
7 Tecember 1970.

The General Assembly, )
Recalling its resolutfon 2602 E.(XXIV) of 16 December 1969,
Further recalling its resolution 1722 (XVI) of 20 December 1961, by which’

it welcomed the joint statement of agreed principles for disarmament

negotiations, submitted on’20.Séptembér 1961 by the Union of Soviet Socialist

'Republics‘ahd the United States of America,i '
Reaffirming once agg@in the responsibility of the United Nations in the

attéinment of general and complete disarmament, which is the most'important

question facing the world today, .
Considering that it has declared the decade of the 1970s as the

_Disarmamenf Decéd@, o »

!

1/ Official Records of the General Assembly, Sixteenth Session, Annexes,

agenda item 19, document A/4379. /
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Having considered the working papers on a comprehensive programme of
disarmament submitted by the Netherlands on 24 February 19702/ and by Italy

on 19 August 1970;2/ and the draft comprehensive programme of disarmament
submitted by Mexico, Sweden and Yugoslavia on 27.August 1970£/ to the
Conference of the Committee on Disarmarent,

" Having considered also the opinions expressed in the debates of the

Conference of the Committee on Disarmament and of the First Committee
concerning the question of a couprehensive programme of disarmament,

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

2. Expresses its appreciation of the important and constructive documents

and views submitted at the Conference of thé Committee on Disarmament, including
fhe working papers on a comprehensive programme of disarmaﬁenﬁ submitted by the
Netherlands on 24 February 19704and by Italy on 19 August 1970 and the draft
comprehensive programme of disarmament submitted by Mexico, Sweden and
Yugoslavid on 27 August 1970, and of the comprehensive programme of

disarmament submitted to the General Assambly by Ireland, Mexico, Morocco,
Pakistan, Sweden and Yugoslavia on 1 December 197V;2/

S Recommends to the Conference of the Committee on Disarmament that it
take into account in itsAfurthér work and its negotiations document A/8191 and
Corr.l as well as other disarmament suggestions presented cor to be presented
in the future. '

1919th plenary meeting,
7 Decembér 1970.

2/ A/8059, annex C, document CCD/?T6.
3/ 1Ibid., document CCD/309.

4/ Tbid., document CCD/313.

5/ A/8191 and Corr.l.
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QUESTION OF GENERAL AND COMPLETE DISARMAMENT

Letvter dated 1 December 1070 from the representatives of Ireland,

Mexico, Morocco, Pakistan, Sweden and Yugoslavia to the United

Nations addressed to the Secretary-General

On behalf of our six delegations, the undersigned have the honour to request

that the attached "Comprehensive programme of disarmament" be reproduced and

circulated as an official document of the General Assembly, with an A/- symbol.

(signed)

70-27681

Cornelius C. CREMIN
Ireland

Elisa AGUIRRE
Mexico

Ahmed Taibi BENHIMA
Morocco

Agha SHAHI
Pakistan

Olof RYDBECK
Sweden

Lazar MOJSOV
Yugoslavia
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Comprehensive programme of disarmament

INTRODUCTION

The present comprehens.ive programme of disarmament has been elaborated in
compliance with the request made by the General Assembly in resolution 2602 E (XXIV)
approved on 16 December 1969; by which it declared the decade of the 1970s as a
Disarmament Decade. ,

In the light of the contents of that resolution it would seem fully justified
to state that the request of the General Assembly implies that the compreheansive
programme of disarmament éhould 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 facilitateAthe 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
coustant evaluation of the situatioun.

It seems advisable to point out that the term "disarmament”" is used here in
the same manner as it has been in the vérious forums of the United Nations, that
is, as a generic term which encompasses and may designate any type of measures
relating tobthe 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 comprehensivc programme is to achieve tangible progress in
order that the goal of general and complete disarmament under effective
international control may become a reality in a world in which international peace

and security prevail, and economic and social progress are attained.

II. PRINCIPLES

1. The measures in the comprehensive programme should be carried out in

accordance with the Joint Statement of Agreed Principles for Disarmament

Juer
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Negotiations of September 1961; taking into'account the obligations undertaken in
various treaties on disarmameat and the relevant resolutions of the United Nations,
and all new elements and possibilities'in this area.
2. The highest priority should be given to disarmament measures dealing with
nuclear and chemical and biological weapons .
3. The problem of general and complete disarmament should be given intensive ,
treatmeut, parallel to the negotiations of partial disarmament measdres, including
meésures 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 Sopialist Republics and the United States of Ameriqa respectively, or the
submission of new proposals.
4, The principle of balanced disarmament should be kept in mind. It' concerns
both a numerical decrease of men in arms and types of arms to prefixed levels, and
packages of disarmament measures by which an over-all balance is achieﬁed that isl
Jjudged by all parties to be satisfactory in the light of their dwn security.
Particular efforts will have to be undertaken by militarily important Powers in
rder to reduce the gap that exists between them and other countries. It is
understood that the final solution of the limitation and reduction of conventional
armaments can only be obtained witchin the framework-of general and completé
disarmament.
5. Verification methods form an indispensable part of disarmament measures. When
elaborating such methods it must be recugnized that a 100 per cen: certainty can
never be obtained by any>such system. A single method of control is rarely
sufficient. As a rule, a combination of several methods should be eﬁployed;
mutually reinforbing one another in order to achieve the necessary assurances that
a certain disarmament measure is being observed by all parties.
6. The comprehensive programme is correlated with other United Nations programmes
>for peace-keeping and international security.b Progress in the former should.not,
however, be made dependent on progress in the latter and vice versa. A
7. The necessity should be kept in mind of avoiding, when concluding disarmament
agreements, any adverse effects on théVSCientific, technological oi .economic

future of natipns.

[
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8. A substantial portion of the savings derived from measures in the field of
disarmament should be devoted to promoting economic and socialbdevelopment, »
particularly in the developing countries.

9} In disarmament agreements every effort should be made not to prejudge or
prejudice juridical or other unresolved issues in any outside field.

10. Concertéd efforts should be made to associate militarily significant States,
in particular all nuclear-weapon Powers, with the degotiations for disarmament.
11. Thé United Nations, which has specific responsibility for disarmament under
.the Charter, should be kept.informed of all efforts thereon, whether unilateral,
bilateral or multilateral.

v12. Public opinion should bé given adequate ianformation about armament and
disarmament, so that it might bring its influence to bear on the strengthening of

disarmament efforts.
IITI. ELEMENTS AND PHASES OF THE PROGRAMME

A. Disarmament treaties in force or in preparation

1. The results achieved so far in the disarmament field and the agreements
anticipated for the immediate future counsist 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 following
treaties: |
(a) The Protocol for the Prohibition of the Use in War of Asphyxiating,
Poisonous or QOther Gases, and of Bacteriological’Méthods of Warfare
of 1925;
(b) The Antarctic Treaty of 1959;
(c) The Treaty'Banning Nuclear Weapon Tests in the Atmosphére, in Quter
Space and under Water of .1963; »
(d) The Agreement ou the Rescue of Astronauts, the Return of Astronauts and
the Return of Objects Launched into Outer Space of 1967;
(e) The Treaty for the Prohibition of Nuclear Weapoans in Latin America and
its two additional Protocols of 1967;
(f) The Treaty on the Non-Prqliferatioh of Nuclear Weapons of 1968.

/...
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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,
vwhen that is the case, to the adopcion of'meaéures intended to complete them.

2. Efforts and negotiations to reach agreement at an early stage of the
Disarmsment Decade on treaties and conventions whose contents hévé been for some
time under consideration by the General Assembly, the Conference of the Committee
on Disarmament anu other competent international forums should be urgently

" intensified. This work has included consideration of:

(a) The prohibition of the development, pfoduction and stockpiling of
‘chemical and bidlogical weapons and the desfruction of existing stocks of such
weapous;

(b) Turther measures in the 11eld of disarmement for the prevention of an
-arms race on tﬁe‘sea-bed.and the ocean floof, and the subsoil thereof; and

(c) The ban on underground nuclear-weapon tests

3. Other wmeasures of disarmament

1. Prevention and limitation of armaments

The possibilities of giving effect as soon as possible to the measures

specified bélow should be the object of peréistent scrutiny and negotiation.

"~ (a) Nuclear weapons

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

(i1) The .cessation of production of fissionable material foraMilitary
puypusés and the transfer of existing stocks to civilian uses;

(iii) A freeze or limitation ;n the deployment of all types of hucléar weapons;
(iv) The conclusien of régional’agreements for the establishment>of'additionél-
nuclear-weapon~free—zones§ 7

(v) A solution of the problem concerning the prohibition of the use of, or

the threat to use, nuclear weapons.

/.
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(b) Conventional armaments and armed forces

(1) Further prohibitions of the use for military purposes of the sea-bed

and the ocean floor, and¢ the subsoil therebf;

(ii) The establishment of ceilings on the level and types of conventional

armaments and the numbeir of armed forces;

(iii)' Restrictions on the creation of foréign military bases and

the

stationing of troops and military equipment ian foreign territories;

(iv) Convening of regional conlerences at the initiative of the States of

the region for the prevention and limitation of armaments.

2. Reduction of all armameuts, armed forces and military expeunditures

At the appropriate stage in the disarmameunt negotiations, ways and means of

carrying out the following measurecs should be thoroughly explored and actively

negotiated:

(d) Gradual reductions in nuclear armaments;

(b) Gradual reductions in conventional armameuts and armed forces;

(¢) The conclusion of regional non-aggression, security and disarmament

treaties at the initiative of the States concerned;

(d) Gradual withdrawal of troops and bases from foreign territories;

(e) Reduction in military expenditures.

3. Eliminatvion of armaments

In accordance with the Joint Statement of Agreed Principles for
Negotiations of 1961, the final stage of the comprehensiVe programme,
the conclusion of a treaty on general and complete disarmament uader
international control, providihg for the prohibition and elimination
weapons and the reduction of conventcional armaments and armed forces

required for the maintenance of inteirnal order and for international

IV. PEACE-KEFEPING AND SECURITY

Disarmament
should be
effective
of nuclear
to levels

peace-keeping.

1. It is recognized that there is a close interrelationship among disarmament,

international security, the peaceful settlement of disputes and a climate of

confidence.

[eo.
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2. During the period of the nezotiations for the disarmament measures listed
above, there should be parallel nesotiations in the appropriate forums for the
establishment or development of United Nations peace-making and peéce-keeping
nachinery and procedures in order to increase and eusure the méintenance of
international peace and sécurity. '

3. Agreemént onvsuch measures will facilitate the success of disarmament efforts,
just as the adoption of disarmament measures will create favourable conditions for
the strengthening of international securitj. Nevertheless, as has already been
pointed out above, progress in one of these.categories of measures should not be

made dependent on progress in the other, and vice versa. , '

V. PROCEDURE

1. The General Assembly should consider annually the progress made in the
implementétion of the comprehensive programme. Every three yearé, the General
Assembly should review the comprehensive programmé and revise 1t as warranted.
This will entail an evaluation of the over-all situation:in the field of
disarmament and a comparison between the development in regard to armaments and
disarmament. The United Nations Disarmament Commission might be reactivated and
entrusted with é 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 cérefully explored
in the Conference of the Committee on Disarmameut.

b, 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 establish
‘continuing courses and seminars to study problems of the arms race; military
expenditures and disarmameunt. | '

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.
T. The feasibility of convening, in due time and after appropriate pfeparatofy

work, a world disarmament conference of all States should be thoroughly studied.
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QUESTION OF GENERAL AND COMPLETE DISARMAMENT
Letter dated 1 December 1970 from the representatives of Ireland,

Mexico, Morocco, Pakistan, Sweden and Yugoslavia to the United
Nations addressed to the Secretasry-General

Corrigendun

Page 4
In paragraph 1 (d), the title should read:

"The Treaty on Principles Governing the Activities of States in the
Exploration and Use of Outer Space, including the Moon and Other Celestial
Bodies of 1967".
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2662 (XXV). Question of chémical and bactericlogical
(violcgical) weapons

The General hAssembly,

Mindful of the increasing concern: of the international ccmmunity over
developments in the field of chemical and bacteriological (biological) weapons,
Recalling its resolutions ohsh A (XXIII) of 20 Decembver 1968 and
" 2663 B (XXIV) of 16 December 1969,

Having considered the report of the Conference of the Committee on

Disarmament,l

Noting the report entitled Chemical and Racteriological (Biological) Weapons
and the Effects of their Possible Use,g/ prepared by the Secretary-General in
accordance with General Assembly resolution 2454k A (XXIII), with the assistance of'

consultant experts, and the report of the World Heelth Organization's group of

' 3/

consultants entitled Health Aspects of Chemical and Biological Weapons.=

1/ 4/8059.
2/ United Nations publication, Sales No.: E.69.I.2k.
3/ World Health Organization {(Geneva, 1970).

70-30251 oo
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Deeply convinced that the prospects for international peace and security, as

well as the achiévement of the goal of general and complete disarmament under
effective international control, would be enhanced if the development, production
and stockpiling of chemical and bacteriologieal (biological) agents for purposes
‘of war were to end and if those agents were eliminated from all military arsenéls,

Conscious of the need to maintain inviolate the Protocol for the Prohibition
of the Use in .ar of Lsphyxiating, Poisonous or Other Gases, and of Bacteriological
Methods of “arfare, signed at Geneva on 17 June l92§,£/ and to eﬁsure'its universal
applicability,

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

1. Reaffirms its resolution 2162 B (XXI) of 5 December 1966 and calls anew -
for the strict 5bservance by all 3tates of the principles and objectives 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 June 1925; '

2. lavites all States that have not already done so to accede to or ratify:
the Geneva Protocol; '

5. Takes note of:

(a) The revised draft Convention for the Prohibition of Biclogical Methods
of Narfare,i/suomitted on 18 Avgust 1970 to the Conference of the Committee on
Disarmament by the United Kingdom of-Great Britain and Northern Ireland;

(b) The revised draft Convention_on the Prohibition of the Development,
Production and 3tockpiling of Chemical and Bacterioclogical (Biological) Weapons
and on the Destruction of Such ﬁeapons,é/ submitted cn 23 October 1970 to the
General ~ssembly at its twenty-fifth session by Bulgaria, the Byelorussian Soviet
Socialist Republic, Czechoslovakia, Hungary, Mongolia, Poland, Romania, the

Ukrainian Soviet Socialist Republic and the Union of Soviet Socialist Republics;

L/  League of Wations, Treaty Series, vol. XCIV (1929), No. 2138.
5/  4£/8059, ammex C, document CCD/255/Rev.2.
6/ A/B136.



-

A/RES/2662 (XXV)
Page 3

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

b, Takes further note of the joint memorandum on the gquestion of chemical

I

and bacteriological (biological) methods of Warfare,i/ submitted on 25 August 1970
to the Conference of the Committee on Disarmament by Argentina, Brazil, Burma,
Ethiopia, India, Mexico, Morocco, Nigeria, Pakistan, Sweden, the United Arabd
Republic and Yugoslavia;

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

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

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

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

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

T. Requests the Conference of the Committee on Disarmament to submit a
repért on the results achieved to the General Assembly at its twenty-sixth session;
8. Requests the Secretary-General to transmit to the Conference of the
Committee on Disarmament all documents and records of the First Committee relating
-to questions connected with the problem of chemical and bacteriological (biological)

‘methods of warfare.

1919th plenary meeting,
[ December 1970.

7/ A/8059, annex C, document CCD/310.
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2663 (XXV). U%gent need for susgpension of nuclear and

thermonuclear tests

The General Assembly,

‘Recognizing the urgent need for the cessation of nuclear and thermcnuclear

weapen tests, including'those‘carried out umnderground,

Taking into account the determination expressed by the parties in the

preamble of the Treaty Banning Nuclear Weapon Tests in the Atmosphere, in Outer

Space and under Water, signed in Moscow on 5 August 1963,

to continue

negotiations to achieve the discontinuance of all test explosions of nuc;ear

weapons for all time,.

Taking also into account the undertaking by the parties in article VI of

the Treaty on the Non-Proliferation of Nuclear Weapons to pursue negotiations

in gocd faith on effective measures relating to the cessation of the nuclear

arms race at an early date and to nuclear disarmement, and

on a treaty on general

and complete disarmament under strict and .effective international control,
Recalling its resolutions 2163 (xx:[) of 5 December 1966, 2343 (XXII) of
19 December. 1967, 2455 (XXIII) of 20 December 1968 and 260k (XX1V) of

16 December 1969,

- Recalling further that in the above-mentioned resoluvions the General

Assembly expressed the hope that States would contribute to.an erfective

international exchange of seismic data,

1/ United Nations, ‘I‘reaty Series; vol. 480 (1963), No. 6964,
70-30256
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Noting the responses submitted up to the present date to the request for
information circulated by the Secretary-General pursuant to resolution
2604 (XXIV), 2/

Having considered the report submitted on 11 September 1970 by tne

Conference of the Committee on Disarmament, -/ and in particular the annexes
ti.creto concernad with facilitating the achievement of a ccmprehensive test

ban through the international exchange of seismic data,

1. Expresses its appreciation of the information received thus far in

response to the request made by the Secretary-General pursuant to General
Assembly resolution 2604 (XXIV);

2. Urges Governments to consider and, wherever possible, to implement
methods of improving their capability to contribute high-quality seismic data
with assured international availability, taking into account the suggestions
contained in the documents annexed to the report of the Conference of the
Committee on Disarmament, and invites-those‘Go&ernments thatbare in a position
to do so to consider lending their assistance in the improvement of world-wide
seismological capabilities in order to facilitate, through the assured
international availability of seismic data, the achievement of a comprehensive
test ban;

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

1919th plenary meeting,
I December 1970.

The General Assembly,

Having considered the question of the urgent need for suspension of nuclear

and thermonuclear tests and the report of the Conference of the Committee on

3/

Disdrmament ,<

g/ A/7967 and Add.1l, Add.2, Add.3 and Corr,l1 and 2, Add.h, Add.5 and
Corr.l and <2,

3/ A/8059-
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Recalling its resolutions 1762 (XVII) of 6 November 1962, 1910 (XVIII) of
27 November 1963, 20%2 (XX) of 3 Decembér 1965, 2163 (XXI) of 5 December 1966,
234% (XXII) of 19 December 1967, 2455 (XXIII) of 20 December 1968 and
2604 B (XXIV) of 16 December 1969, _

Noting witk regret that all States have not yet adhered to the Treaty

Ranwing Nuclear Weapon Tests in the Atmosphere, in Outer Space and under Water,

signed in Moscow on 5 August 1965,E/

Noting with increasing concern that nuclear weapon tests in the atmosphere

and underground are continuing,

Taking into account that several concrete suggestions have been set forth

in the Conference of the Committee on Disarmament as to possible provisions in
a treaty banning underground nuclear weapon tests,

1. g£53§.all States that have not yet done so to adhere without further
delay to the Treaty Banning Nuclear Weapon Tests in the Atmosphere, in Outer
Space and under Water,

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

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

1919th plenary meeting,
7 December 1970.

L/ United Nations, Treaty Series, vol. 480 (1963), No.696L.
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RESOLUTION ADOFTED RY THE GENERAL ASSEMBLY
[fon the report of the First Committee (A/818hl7
2667 (XXV). Econcmic and social consequences of the armaments

race and its extremely harmfuvl effects on world
peace and sccurity

The Genéral Asserbly,

Conscious of tne threat to mankind posed by the ever-spiralling arms race,

[ g

especlally in view of the existing large stockpiles of ard impending new cualitative

advances in nuclear arﬁaments.

Aware that world military expenditures have been continuously increasing
spite of the achieverients in the field of arms . limitation and disarmament durmr
the 196@s, )

Convinced that uvnless viﬁqrous measures are taken vithout delay to stop»the
arms race and to make concrete progress Lonnr4~ disarmament, giving the hiphest
priority to nuclear disarmament, military expenditure is likely to increase at an
even- ar-ater rate during the 19765,

Deeply ceoncerned that the arms race, nuclear and conventional, constitutes one

of the heaviest burdens wnicn peoples everywhere have to bear and that it absorbs
immense material wealth, hwaan enersy and intellectual reseurces,

Deeply convinced tnat the eliminaticn of the enormous waste of wealth and

talent on the arms race, which is detrimental to the economic and social life of
all States, would bave 2 positive impact, e¢specially on the develeping countries,
whera tile need for skilled personnel and the leack of material and financial

resources are most keenly felt.

71-00112 Jeoo
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Convinced that a halt in the arms race, a reduction of military expenditures
and concrete progress towards disarmament would greatly facilitate the
achievement by nations of their economic and social goals and would contribute
effectively to the improvement of internationsal relations and the maintenance of
world peacc and security,

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

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

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

Believihg that thorough c@nsideration of the main aspects of the arms race
would facilitate a better understanding and evaluation of its negative consequences
and of the great dangers with which it is fraught,

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

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

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

1, Calls upon all Governments to extend their full co-operation to the
Secretary-General to ensure that the study is carried out in the most effectiVe.way;

5. Calls upon non-governmental organizations and international institutions
and organigations to co-operate with the Secretary-Gerneral in the preparation of
the report;

6. Requests that the report be transmitted to the General Assembly in time

to permit its consideration at the twenty-sixth session.

1919th plenary meeting,
7 December 1970.
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RESOLUTION ADOPTED BY THE GENERAL ASSEMBLY
Jon the report of the First Committee (A/8198)/
2660 (XXV). Treaty on the Prohibition of the Emplacement of
Nuclear Weapons and Other Weapons of Mass

Degtruction on the Sea-Bed and the Ocean Floor
and in the Subsoil Thereof

The General Assembly,
Recalling its resolution 2602 F (XXIV) of 16 December 1969,

Convinced that the prevention of a nuclear arms race on the sea-bed and the
ocean floor serves the interests of maintaining world peace, reducing international
‘tensions and strengthening friendly relations among States,

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

Having considéred the report of the Conference of the Committee on

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

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

1. Commends the Treaty on the Prohibition of the Emplacement of Nuclear
Weapons and Other Weapons of Mass Destruction on the Sea-Bed and the Ocean Floor and

in the Subsoil Therecof, the text of which is annexed to the present resolution;

1/ A/8059.
71-025T7h [one
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2. Requests the depositary Governments to open the Treaty for signature and
ratification at the earliest possible date;

"B Expresses the hope for the widest possible adherence to the Treaty.

1919th plenary meeting,
’ 7 Decémber 1970.
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ANNEX

Ireaty on the Proribition of the Fmnlacement of. Muclear Vearons
and Qther "2z cf i'ass Dectruction on ire Cea-Bed cnd the
CGcean Floor ond in the Subsoil Thereof

The Ltates Parties to tlhis Treaty,

m

Recognizing the common interest of mankird in the progress of the exploration
and use of the,sea~bed ani the ocean floor for neaceful purposés,

Considerirs thet the nrevention of a nuclear arrmc race on the cea-bed and the
ocean Tloor serves the interests of maintaining world peace, reduces international
tensions and strensthens friendly relations azmong Ctates,

Con#igggg_that this Treaty constitutes a step towards the exclusion of the
sea~bed, the ocean flocr and the subsoil thereof from the arms race,

Convinced that this Treaty constitutes & step towards a treaty on reneral ard -
complete disarmaﬁent under strict and effeéctive international control, and
determined to continue negotiations to this end,

Lonvinced that this Treaty will further the purnposes and principles of "the
Charter of the United Nations, in a manner comsistent with the przncxples of
internetional law and withcut infrineing the freedoﬁs of the high seas,

Have agreed as follows

ARTICLL

b

1.” The States Parties to this ffreaty uruertu}e riot to erplant or emrlace on
the sea-bed and the ocean floor and irn, the subscil thereof teyond the outer limit
‘of a sea-bed zone, as defined in article II, ‘any nuclear’weapcns or &ny other tyres

of weapens of mass destruction as well as structures, launching installaticns or any
other facilities,snecificallv desizned for storing, testing or using such weapons.
2. The urcertallngs of paragraph 1 of tliis article shall also apnly to the
S€a—bed zone referred to in the sare’ paragranb excert that W'*Hin-c"ch.ﬁeﬁmbed
zone, they shall not apply either to the coastal “tete or to the sen-hpﬁ veneeth
its territorial waters
3. The States Tarties to this Treaty undertske rot to assist, en courase or
induce any State to carry out activities referred to in varagrach 1 of this

article and not to participate in any other way in such actions.

/ooe
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ARTICLE IT

For the purpcse of this Treaty, the outer 1limit of the sea-bed zone referred

to in article I stall e coterminous with the twelve-rile ocuter limit of the zone

4

referred t- in part i7 of the Convention on the Territorial Sea and the Cortigfuous

.

Zone, signed at Geneve on 29 April 1958, and shall be measured in accordance with

the provisions of part I, section II, of that Convention and in accordance with

international law.

ARTICLE III

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

2. If after such ohservation reassonable doubts reriain concerning the
fulfilment of the obligations assumed under the‘Treaty, the State Party having such
doubts and the {tate Party that is responsible for the activities giving rise to
the Goubts shall consulf with a view to removing the doubts. If the doubts persist,
the Ctate Party having such doubts shall notify the other States Parties. and
the Parties concerned shall co-operate on such further procedurec for verification
as may be agresd, including appropriate inspection of objects, structures,
ingtallations or other facilities that reasonably may be expected to be of a kind
describted in article I. The Parties in the region of the activities, ineluding
any coastal Otate, and any other Party so requesting, shall be entitled to
participate in such consultation and co—operétionﬁ After corpletion of the
further procedures for verification,. an arpropriate report shall be circulated
tc other Parties by the Party that initiated such procedures.

3. If the State responsible for the activitics giving rise to the reasonable
doubts is not identifiable by observation of the object, structure, installation
or cther facility, the State Party having such doubts shall notify and make

aprropriate inguiries of Ctates Parties in the region of the activities and of

Jonr
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any other State Party. If it is ascertained through‘th se inguiries that a
particular Stete Party is responsible for the activities, that State Party shall
consult and co-cperate with other Farties as provided in paragraph 2 of this
article. If the identity of the State responsible for thre activities cannot be
ascverteined through these inquiries, then further verification procedures,
including inspection, may be undertaken by the inquifing State Party, which shall
invite the participation of the Parties in the region of the activities, includihg
any coastal State, snd of any other Party desiring to co-opérate,

b If consultastion and co-operation pursuant to paragraphs 2 and 3 of this
article have not removed the doubts concerning the activities and there remains
a serious question concerning fulfilment of the obligations assumed.under this
Treaty, a State Party mey, in asccordance with the provisions of the Charter of
the United Nations, refer the matter to the Security Council, which may take action
in accordance with the Charter. ’

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

6. Verification activities pursuant to this Treaty shaell not interfere witk
activities of other States Parties and shall te conducted with due regard‘for
rights recognized under international law, including the freedums of the high seas
and the rights of coastal States with respect to the exploration and exploitation

of their continental shelves.

ARTICLT IV

Hothing in this Treaty shall be interpreted as supporting or prejudicing the
position of any State Party with respect to existing international conventions,
including the 1958 Convention on the Territorisl Sea and the Contipucus Zone, or
with resvect to rights or claims which suchk State Party may assert, or with
respect to recognition or non-recognition of rights or claims asserted by any
other State, related to waters off its coasts, ineluding, inter alia, territorial
seas and contiguous zones,, or to the sea-bed and the ocean floor, including

continental shelves.,

/...
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ARTICLE V

The Parties to this Tresty undertske to continue nepotistions in gsood faith
coneerning further measures in the field of dicarmement for the rreventicn c¢f an

arme race on the sea-ted, the ocean floor and the subsoil therecf.

ARTICLE VI

Any Siate Tarty may propose amendments to this Treaty. Amendments shall
enter into force for «ach State Party accepting the amendments upon their
acceptance Ly a majority'of the Ztates Perties to the Treaty and, thereafter, for

each remaininz State Perty on the date of zccentsnce by it.

ARTICLE VI1

Five rrears after the entry into force of this Treaty, a conterence of Parties
to the Treaty shall be held at Geneva, Switzerland, in order to review the
operction of this Treasty with o view to assuring that the purroses of.+he preamble
aﬁd the provisions of the Treely are being realized. fuch reviev shall take into
account sny relevant technological developments. The reviev conference shall
drtermine, in acccordance with the views of a majority of those Parties attending,

vhether and when en additional review conference shall be convened.

ARTICLE VIII

Each Stave Party te this Treaty shall in exercising its national $overeignty
have the right Yo withdraw frem this Treaty if it decides ‘bhat extreordinary evéhts
related to the subject-matter of this Treaty hsve jeopardized the supreme interests
of its country.. Tt shall give ndtice ef such withdrawal to =1l other States
Parties to the Treaty and to the United Natiens Security Council three months in
advence. Such wotice shall include a statement ef Yhe extrsordinary events it
consicers to have jeopardized its supreue,interests.

ARTICLE IX

The previsions of this Treaty shall in po wiy affect the cbligations assumed
by States Parties to the Treaty umder internationsl instruments esteblishing
2omes free from muclear weapon:. R
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1. This Treaty chall be open for signature to all States. iny Otate which
does not sign the~Treéty hefore its entrv into force in accordesnce with
paragraph 3 of this articie may accede to it =t any time.

2. This Treaty shall be subject to ratification by signatory States.
Instruments of ratification and of accession shall Le depcsited Vith the
foverrments of the Union of Soviet Socialist Fepublics, the Umited Yingdom of Great
Eritzin and Morthern Irelénd and the United Stotes of Amer ica, vhich sre hareby
Gesignated ﬁhe Nepositary Governmernts.

. . -
3. This Treaty shall enter intc force after the Ciposit of

atrurents of
ratification by twenty-two Govermments, inciuding the Governments designated as
Devpositary Goverrments of this Treét?.

L. For States vhose instruments of ratification or accessior are Jepcsited
after the entry into force of this Treaty, it shall epter into.fofce on the date of
the depesit of their instrurents of ratificatién or &¢cessicn.

5 The Depositary Governments shall promptly inform the Governments of all
signatory and acceding States of the date of each signs iture, of thre date of
deposit of eack instrument of ratifi ﬂ+30n or of acceszion ~of the date of the
entry into force of this "reaty, end of the receir* ¢f other notices,

6. This Treaty shall be registerzd Ly the Uepositary Governrents pursuant to

‘Article 102 of the Charter of the Unlted fiations

ARTICLE XI

.This Treaty. the Chinese, English, French, Russian and {penish texts of which
are equally euthentic, shall be depcosited in the archives of ile Nepositary '
Governments. Duly certified copies cf this Treaty shell Y2 transmitted by the
Devositary Gévernments to the Covernments of the ftates signatorv and acceding
thereto.

I WITPTCC WEERFOF the unders‘rned,~ﬁ eing duly authorized theretc, have
sisned this Treaty.

DOKE in . 8t v , this

day of ’ .
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2664 (XXV). Tmplementation of the results of the Conference
of Non-Nuclear-Weapon States '

The General Assembly,

Having reviewed the repcrt of the Secretary-General on the implementation. of

the results of the Conference of Non-Nuclear-Jeapon States,l/ prepared in
. ) /
pursuance of General Assembly resolution 2605 A (XXIV), of 16 December 1969,

Having reviewed in particular the comprehensive report, annexed thereto,

regarding action talken by the International Atomic Energy Agency on the
recommendations of the Conference of Non-Nuclear-Weapon Statés,2

Recognizing the importance bf increasing the number of major nuclear
projecis in the developing countries,

Noting with satisfaction that the International Atomic Energy Agency is

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

Appreciating the assistance given by the United Nations Development Programmé
through the International Atomic Energy Agency to meet the growing demand of

developing countries in the field of the peaceful.uses of atomic energy,

1/  A/8079 and Add.l.
g/ A/8079% annex.

T0-~30261
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Noting the launching in 1970 of the Internatipnal Nuclear Information Service
to improve the identification and availability of information relating to nuclear
science and its applicatidns for peaceful purposes, ‘

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

1. Notes with satisfaction the report of the Secretary—General and the

~repor. of the Interrational Atomic Energy Agency annexed thereto;

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

- B, Recommends tha@ the intermational sources of finance should keep under-
revieﬁ fheir policies regarding the financing of meritorious nuclear projects,
bearing in mind not only the short—range but .also the long-range contribution
such projects may make to economic and technical development;

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

5. Invites the Director-General of the International Atomic Enérgy Agency,
in CUnsultétion with the specialized agencies and‘other bodieg concerned, to submit,
in his annual report to the General Assembly, information on further developments
concerning the question of the implementation of the results of the Conference of
Non-Nuclear-ileapon States;

6. Requests the Secretary-General to include in the provisional agenda of
the twenty-sixth session of the General Aséembly the question of the

implementation of the results of the Conference of Non-Nuclear-Weapon States.

1919th plenary meeting,
T December 1970
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RESOLUTION ADOPTED BY THE GENERAL ASSEMBLY
[on the report of the First Committee (4/8193)/
2665 (XXV). Establishment, within the framework of the International
Atomic Energy Agency, of an international service for

nuclear explosions for peaceful purposes under appropriate
: international control ’

The General Assembly,

Having reviewed the report of the International Atomic Energy Agencyl/

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

Appreciating the work undertaken by the International Atonic Eﬁergy Agency
in this respect,

Noting that the International Atomic Energy Agency has convened a number of
expert groups to advise the Director-General of the Agency on the technical
aspects of this technology and on‘the charaéter of the international
observation it might perform pursuant to the Treaty on the Non-Proliferation of

Nuclear Weapons,

1. Expresses its appreciation of the studies re¢ently performed on this
~subject;
2. Commends the International Atomic Energy Agency for its efforts to

-compile and evaluate information on the present status of the technology and to

make it available on an international scale;

1/ See A/8080.
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3. Requests the International Atomic Energy Agency to continue and
intensify its progranme in this field;

. Requests the Secretary-General to include in the provisional agenda
.7 the twenty-sixth session of the General Assembly an item entitled
"Estal"ishment, within the framework of the Interrstional Atomic Energy Ageicy,

of an international service for nuclear explosions for peaceful purposes under

appropriate international cohtrol”.

1919th pienary meeting,

7 Tecember 1970.
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RESOLUTION ADOPTED BY THE GENERAL ASSEMBLY

[on the report of the First Committee (A/8181 and Corr.1)/

2666 (XXV). Status of the implementation of General Assembly resolution

2456 B (XXIII) concerning the signature and ratification of

Additional Protocol II of the Treaty for the Prohibition of

Nuclear Weapons in Latin America (Treaty of Tlatelolco)

The General Assembly,

Recalling its resolution 1911 (XVIII) of—27-November 1963, in which it

expressed its confidence that the States that possess nuclear weapons would give

their full co-operation for the effective realization of the initiative aimed at

the military denuclearization of Latin America,

Recalling also its resolution 2286 (XXII) of 5 December 1967, in which it

welcomed with special satisfaction the Treaty for the Prohibition of Nuclear

Weapons in ILatin America (Treaty of Tlatelolco)l/and declared that the Treaty

constituted an event of historic significance in the efforts to prevent the

proliferation of muclear weapons and to promote international peace and security,

Bearing in mind that the Treaty has an Additional Protocol -II, which was

opened for signature by States possessing nuclear weapons on 14 February 1967,

Noting that the Conference of Non-Nuclear-Weapon States, in its

resolution B,g/ expressed the conviction that, for the maximum effectiveness of

1/ United Nations, Treaty Series, vol. 634 (1968), No. 9068.

g/ Official Records of the General Assembly, Twenty-third Session, agenda

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

T0-30L86
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.Jy 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, conventicin or protocol,

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

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

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

(¢) Kot to use or threaten to use nuclear weapons against the contracting
parties of the Treaty,

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

Noting that, despite the appeals that the General Assembly has addressed
to them on two occasions, in resolutions 2286 (XXII) of 5 December 1967 and
2k56 B (XXIII) of 20 December 1968, and the appeals they have received from
the Conference of Non-Nuclear-Weapon States, in resolution B, and from the
General Conference of the Agency for the Frohibition of Nuclear Weapons in

2/ only two of the States that pdssess nuclear

Latin America, in resclution 1 (I),
weapons have so far signed Additional Protocol II and -only one has ratified it,
Noting also that the Treaty of Tlatelolco, which has been signed by '

twenty-twp LatinrAmerican States, is already in force for-sixteen of them,

Bearing in mind the repeatedly stated declarétions of the nucleér-weapon
States to the effect that nuclear-weapon-free zones established on the initiative

of the States within the zone should be supported,

3/ .See A/768L, annex, chapter I
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Noting that che Treaty of Tlatelolco is the only one it has been possible
to conclude for the establiéhment of such a zone in a densely populated area
and that, &@s a result of the Treaty,there alreadj exists a statute of total
absence of nuclear weapons covering an area of 6.6 million square'kilometres
with a.population of approximately 117 million inhabitants,

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

1, Reaffirms the appeals it has addressed to the nuclear-weapon States,
in its resolutions 2286 (XXII) and 2456 B (XXIII), to sign and ratify Additional
Protocol II of the Treaty for the Prohibition of Nuclear Weapons in Létin ‘
America (Treaty of Tlatelolco) as soon as possible{

2. Notes with satisfaction that one of those States has already, signed

and ratified the Protocol and that another has signed it and is now actively
engagéd in the ratification process;

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

L, Decides to include in the provisional agenda of its twenty—éixth
session an item entitled "Status of the implementation of General Assembly .
resolution 2666 (XXV) concerning the signatufe and ratification of‘Additional
Protocol II of the Treaty for the Prohibition of-Nuclear weaponé in Latin
America (Treaty of Tlatélolco)"; h '

5. Requests the Secretary-General to arrange fbf transmittal of the
present resolution to the nuclear-weapoﬁ States and. to inform the General
Agsembly at its twentyfsikth session of "any measure adopted.by them-in order
to implemenﬁ it. '

1919th plenary meeting,
7 December 1970.
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ANNEX

- "Declaration on the Occasion of the Twenty-fifth Anniversary of

the United Nations"
Paragraph 5:

"0n the threshold of the Disarmament Decade, we welcome the
important international agreements which(have already been
achieved in the limitation of armaments, especially nuclear arms.
Conscious of the long and difficult search for ways to halt and
reverse the arms race and of the grave threat to international
peace posed'by the. continuing development of-sophisticated weapons,
we look forward to the early conclu51on of further agreements of,
this kind and to moving forward from arms limitation to a reduction
of armsments and disarmament everywvhere, partlcularly in the nuclear
field, with the participation of all nuclear Powers. We call
upon allAGovernments'to renew their determination to make concrete
progress towards the elimination of the srms race and the |
achievament of the finel goal - general an& complete disarmament

under effective international control.'

- "Declaration on the Strengthening of International Security"

Preambular paragraph 3:
"Recalling its resolutlon 2606 (XXIV) of 16 December 1969

in vhich, inter alla, it expressed the desire that the. twenty-flfth
year of the Organlzatlon's ex1stence should be marked by new
initiatives to promote peace, security, disarmament and economic
and social progress for all menkind and the conviction of the
urgenﬁfneed to make the United Nations more effective as an

instrument for maintaining international peace and sqgurity%

Paragraph 19:

"Affirms its belief that there is a close connexion between
the strengthening of international security, disarmament and the
economic development of countries, so that any progress made towards

any of these obJectlves will constltute progress towards all of

then,
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A/RES/2749 (XXV)

A/RES/2626 (XXV)

Paragraph 20: »
"Urgeg all States, particularly the muclear-weapon States,

to make urgent and concerted efforts within the framework of
the Disarmament Decade and through other means for the cessation
and reversal of the nuclear and conventional arms race at an
early date, the elimination of nuclear weapons and other weapons

of mass destruction and the conclusion of a treaty on general

-and complete disarmament under effective international control, as

well as ensure that the benefits of the technology of the peaceful

use of nuclear emergy shall be available to all States, to the

meximum extent possible without discrimination®,

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

Paragraph 8:

"The area shall be reserved exclusively for peaceful purposes,
without prejudice to any measures which have been or may be agreed
upon in the context of internmational negotiations undertakén in
the field of disarmement,and which mey be applicable to a broader
area. One or nmore interhationa] agreements shall be concluded as
soon as pnssible in order to implement effectively this principle
and to constitute a step towards the exclusion of the sea-bed,
the ocean floor and the subsoil thereof from the wurms race".

"International Development Strategy for the Second United Nations
Development Decade

Preambular paragraph 5:

"The success of international development activities will

‘deperid in large measure on improvement in the general international

situation, particularly on concrete progress towards general and
complete ‘disarmdment undér effective international control, on
the elimination of colonialism, racial discrimination, gpartheid
and ‘occupation of territories of sny State and on the promotion
of equal political, ecohomic, social and cultural rights for all
members of society. Progress towards general and complete
disarmament should release substantial additional resources which
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could be utilized for the purpose of economic and social
develépment, in particular that of develbping countries. There
should, therefore, be a close.link between the Second United
Nations Development Decade and the Disarmament Decade".

A/RES/2685 (XXV) - "Economic and social consequences of disarmament!

"The General Assembly, ‘

Recalling its resolutions 1516 (XV) of 15 December 1960,
1837 (XVII) of 18 December 1962, 1931 (XVIII) of 1l December 1963
and 2387 (XXIII) of 19 November 1968 on the conversion to
peaceful needs of the resources released by disarmament,
resolution 2526 (XXIV) of 5 December 1969 on a day for peace
and resolution 2602 E (XXIV) of 16 December 1969 declaring the
decade of the 1970s as a Disarmement Decade and also Economic and
Social Council resolutions 891 (XXXIV) of 26 July 1962,

982 (XXXVI) of 2 August 1963 and 1026 (XXXVII) of 11 August 1964
on the economic and social consequences of disarmament,

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

Aware that progress towards general and complete disarmament
would release substanti?l regources which could be utilized for
accelerating sconomic md social developuaent in general and in the
developing countries in particuler,

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

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

Decade,

Recégnizing likewise the importance of adopting appropriate

- measures to ensure that the link between the Disarmement Decade and
the Second United Nations Development Decade shall be fully
~understcod and utilized in as practical and comprehensive a manner

as possible,
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. A/RES/2674 (XXV) -

.1.. Requests the Secretaﬁy-General, in consultation with
such advisers as he mey deem it necessary to designate:
(a) To formulaté~suggestions for the guidence of Member States,
the specialized agencies and the International Atomic Energy Agency,

“as well: as other orgenigations in the United Nations family, with

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

(b): To propose measures for the mobilization of world

‘public opinion in support of the link between disarmament and

-development and thus encourage intensified negotiations aimed at

progress towards general and compleste disarmament under effective
international control;
2. 'Reguests Member States, the specialized agencies and the

‘International Atomic Energy Agency, as well as other organizations

in -the United Nations-family, to submit to. .the.Secretary-General
their comments and recommendations on the matters indicated in
paragraph 1 above;

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

Paragraph 2:

"Gonderms the actions of “countries which, 4n flagrant violation

‘of the Charter, continue to conduct aggressive wars and defy the

generally accepted principles of the Geneva Protocol of 1925 and

‘the Geneva Conventions of 1949".-
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‘Parazraph 3:

"Considers that. the principles of the Geneva Conventions of
1949 and the Geneva Protocol of 1925 should be strictly obsarved

by all States and that States violating these international

instruments should be condemned and held responsible to the world
community".
Paragraph 5:

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

"Respect for human rights in armed conflicts®
Preambular paragraph 1: _

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

Preambular paragraph 3:

YConvinced of the continuing value of existing humanitarian .

rules relating to armed conflicts, and in particular the

Hague Conventions of 1899 and 1907, the Geneva Protocol of 1925,
and the Geneva Conventions of 1949",
Paragraph 1:

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

Conventions",
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A/RES/2625 (XXV)

A/RES/2707 (XXV)

- "Declaration of Principles of International Law concerning

Friendly Relations and Co-operation among States in accordance
with the Charter of the United Nations!

Annex

The principle that States shall refrain in their international
relations from the threat or use of force against the territorial
integrity or political independence of any State, or in énx other
manner inconsistent with the Euggoses-ofﬁﬁgngnited Nations:

[ RN R X

"All States shall puruse in good faith negotiations for the

early conclusion of a universal treaty on general and complete
disarmament under effective international control and strive to
adopt appropriate measures to reduce international tensions
and strengthen confidence among States".
"Question of Territories under Portuguese Administration
Paragraph 9:

nCalls upon the Government of Portugal not to use chemical
and biological methods of warfare against the peoples of Angola,
Mozampique and Guinea (Bissau) contrary to the generally recognized
rures of 1uvernational law embodied in the Geneva Protocol of
17 June 1925 and to General Assembly resolution 2603 (XXIV) of
16 December 1969."
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UNITED STATES OF AMERICA

Message from Mr. Richard M. Nixon, President of the United

States of America, to the Conference of the Committee on Disarmament

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

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

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

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

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

An agreement prohibiting the development, production and stockpiling of biological
weapons should serve these objectives. Because of the rapid transmission of contagious

diseases, particularly with modern means of communications, any use of biological

GE.71-4667
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weapons - by any State in any conflict anywhere in the world -~ could endanger the
people of every country. Additional restraints on biological weapons would thus
contribute to the security of all peoples. A prohibition against the possession of
biological weapons could also have far-reaching benefits of another character. It
could encourage international cooperation in the peaceful application of biological
research, a field which may lead to immeasurable advances in the health and well-
being of peoples everywhers.

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

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

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

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

At the same time, I hope that increasing attention will be given to the question
of .arms limitation with respect to conventional weapons. When such a vast proportion
of all expenditures on armaments is being devoted to these weapons, .all States, in
all stages of development, share a common interest in exploring the possible paths .
toward sound agreements consistent with their security interests. The Seabed Treaty
demonstrated, ‘as have other arms control agreements negotiated during the past decade,
that steadfastness in the pursuit of common goals can lead to tangible results. When .
~ we have worked toward measures in the'interests of all, we have succeeded in resolving

differences and overcoming obstacles that seemed great. Let us continue to do so.
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THE NETHERLANDS

Working paper concerning the prohibition of chemical
/ warrare agents
One of the problems in the field of a prohibition of the development, production

and stdckpiling of chemical warfare agents and chemical weapons is the necessity for
distinguishing between agents which have and agents which do not have legitimate uses
for civilian purposes. Whereas the former category is likely to be suitable for

conditional prohibition only, the latter category could, in principle, be prohibited

unconditionally.

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

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

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

GE.71-3669
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The lists of compounds forming part of the forementicned Swedish and Japanese
proposals contain some representatives of the nerve gases. Rather than to present some
well-known examples as a basis for prohibjtion purposes, the Netherlands delegation
suggests to use a general chemical formula-which (gt least for the moment) covers as
complete as possible the spectrum of ‘organophosphorus compounds with suspected. nerve
agent propextieé. |

This general formula may be represented By

R- : Y\\\ ;’;Z
i Ny
in which |
Y=0or S
Z=0or$S

F, CN, Ny, SR'', S(CH,) SR'', S(CH,) S+(R''),, S(CH,} N(R''),, S(CH,) N+(R'!)

= (Substituted) alkyl, cycloalkyl or hydrogen
R!' = Alkyl, dialkylamino
R'' = Alkyl
The formule should be handled in connexion with a tox1city level’ (LDSO) of 0.5 mg/kg
determined subcuteneously (e.g. on rats), in such a way that compounds which are -
covered by the general formula should be subject to unconditional prohlbltlonwif they
show a toxicity level of 0.5 milligram or less per kilogram of body weight.

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

The Netherlands delegetion is aware of the fact that the suggestion worked out
in this paper shows some 1mperfect10ns. In the first plade it includes only one type
of chemical warfere agents.  If proven promising, the same approach might perhaps te
‘ extended_to.other types of ‘chemical warfare agents in the near future. It is, however,
recommended to consider organophdsphorus compounds first because of the Vefy serious
threat originating from nerve agents.

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

Nevertheless the Netherlands delegafﬁon hopes that the proposal may serve as a
contribution to the formulation of a prohibition of the development, production and

stockpiling of chemical warfare agents.
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LETTER DATED 10 MARCH 1971 TO THE SPECIAL REPRESENTATIVE OF THE
* SECRETARY-GENERAL FROM THE DELEGATIONS OF
MEXICO, SWEDEN AND YUGOSLAVIA

- On the occasion of the 500th meeting of the Conference of the Committee on
Disarmement, we would be grateful if you would issue as a document of the Conference the
attached Declaration on Peace and Disarmament by the Nobel Peace Prize Laureates which

was presented to the President of the General Assembly and the Seqretary—General
on 21 September 1970,

Alfonso Garcia Robles

Mexico

_ Alva-Myrdal

Sweden

Milorad Bozinovic

Yugoslavia

GE.71-6041
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DECLARATION ON PEACE AND DISARMAMENT

By the. Nobel Peace Prize Laureates

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

It is only too easy to understand why a decline of general interest, sometimes
a sense of cynicism, and even a feeling of despair, have begun to cloud the efforts
of nations to bring meaning to disarmament. The world remains divided. Violence
spreads. The Middle East and South-Fast Asia are ravaged by war. New conflicts
threaten. Distrust, tension and violence, not peace and disarmament, seem the
realities of today. « 7

The total world expenditure for military purposes had already reached the
figure of 120,000 million dollars in 1962, the year when the Eighteen-Nation
Disarmament Committee began its work. By 1969 it had risen to 200,000 million
dollars. The "mad momentum" of the nuclear arms race still contimues.

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

The 1960s witnessed the achievement of a number of treaties which show that
progress towards disarmament can be made. The Partial Test Ban Treaty of 1263,
the. Outer Space Treaty of 1967, the Treaty establishing a Nuclear-free Zone in
Latin America of 1967, the Non-Proliferation Treaty of 1968, are all witness to this
fact. Each step which is taken provides a pointer to others which have still to be
taken.,
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Unfortunately, despite these successes, there is increasing diversion of-
enormous resources and energy, both human and physical, from peaceful economic and
social pursults to unproductive and uneconcmic military purposes. »

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

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

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

VWarfare may in the past have been associated with victory; and qccasionally
with peace. Tt is clear that it can no longer result in either. Let the Decade
of Disarmament therefore bring with it an increasing realization that whatever
its costs, whatever presumed advantages have to be ceded, the political settlement
of international differences will in the end always prove less costly and less
dangerous than any attempted settlement brought about by the force of arms., With
this realization, may the nations of the world during the Disarmament Decade
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finally embark on the reduction and elimination of the dreaded means of their
destruction., Nothing less will rescue mankind from international anarchy and

war 2

(signed)
Loxrd -BOYD ORR
Lester B. PEARSON
René CASSIN
Philip NOEL-BAKER
Linus PAULING

Fote:  Ralph J. Bunche, Under-Secretary-General, United Nations, the only other
living Laureate, feels that as a member of the Secretariat, he cannot
be a signatory to the Declaration, but he fully agrees w1th the text
and has endorsed it.
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Working Paver on a model for a comprehensive agreement
concerning the prohibition of chemical and biological means of warfare

'I.  In the intervention by the Swedish delegation on 9 March, 1971 (CCD/PV.499). a
model for a comprehensive convention prohibiting the development, testing, production
and stockpiling of chemical and biological means of warfare was tentatively described
in general terms. In order to make the suggestions contained.therein more easily
comprehensible, they are outlined in the following in an abbreviated form. A
"skeleton" of our ideas is thus presented. It should be underlined that the presented
modsl is not complete - it deals primarily with the thorny issues of the scope of the
prohibitions, and procedures for verification - and that some of the suggestions are
still very tentative. As a matter of fact both the intervention itself and this
abbreviated presentation should primarily be regarded as stages in the "mapping
expedition", covering the whole field of CBW, in which the CCD has been engaged for
more than a year.

II. Scope of the prohibition

1. No prohibitory rules should be included in the presently discussed treaty against
use of CBW which is dealt with in a comprehensive way in the Geneva Protocol of 1925.

2. The treaty should contain a principal overriding regulation, indicating the
undertaking by the Parties "not to develop, test, produce, stockpilie or otherwise

acquire chemical and biological weapons".

3. This general undertaking ought to be complemented with a prohibilory rule against
-all transfers of weapons between Parties.

Lo Two corollary obligations to the general prohibition concerning weapons would follow:

(a) the first concerned with destruction or other disposal of existing stocks of

chemical and biological means of warfare;

(b) the second concerned with the training of troops in offensive combat with CBW,

instructions on such methods in military manuals ete,

GE.71-6083
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5. There wéuld follow a subsidiary set of prohibitions, concerned with the agents

which constitute C and B weapons or are integral components of such weapons. These

prohibitions would refer to production. testng and stockpiline, as well as transfers

(export) of the agents.

6. The agents would be separated into two categories according to two technical
criterias

(a) Category (a) would compromise those agents, whsther chemical, toxins or biologica.
which have a practically exclusive use as potential means of warfare. They would, at
the same time, be those agents which are super~toxic. In the chemical field this
category would include all substonces more toxic than 1 mg per kg body weight. It

would thus i.a. comprise the chemical components of nerve gases and mustards, as well
as all toxins;

(b) Category (b) would comprise all remaining chemical agents, less toxic than

indicated by the above mentioned formula and which can be used as means of warfare
but also have recognized peaceful uses. This would be .the main category comprising
such chemicals as hydrogen cyanide, phosgene, tear gases and defoliants. Also
most_biological agents would belong to this category in so far as they are produced
for non-military purposes, e.g. for immunization. ~

7.  There would, finally, be a third category, category (c), comprising ancillary

equipment or vectors, specifically designed for using chemical and biological agents

as means oi warfare.
I1I. Verification
1. The verification procedures would probacly have to be largely concentrated to the arso

of the agént +  Susplcions of violations of the overall prohibition against CB weanons

e b o

The same procedure woulé cover suspicions of violations against the corollary pro-
hibitions against military training, army'manuals ete.

2. The details of the complaints procedure will have to be worked out carefully.

It should take the form of a system of successive steps, including consultations between

Y

the parties and other fact-finding measures, The final step would consist of a
possibility of lodging a complaint with the UN Security Council.

3., Destruction and disposal of existing stocks ~f CBW would also have to be verificd,

prefarably thfough an international procedure.




ceD/322
page 3

b The more specific verification procedures would be concentrated on the agents.

They would comprise a combination of national and international control measures.

The most rizorous methods of dontrol would be “those dealing with Sategory {a) Ebove,
i.e. chemicals more toxic than 1 mg per kg body weight, toxins and biological agents
without any recognized peaceful use.

Tho production of these compounds would in principle bs prohibited. Any

deviation from this general rule would have to be reported to an international agency,

the report giving the reasons for the production (sclentific use, protective measures
etc). In case of any large-scale production (i.e. over ons kg) or in case of
suspected undsclared production, the international agehcy might be entitled to

conduct an on-site inspection, either on the invitation of the producing or suspected

party, or obligatory.
5. The compounds comprising category (b) as well as the ancillary equipment and
vectors in category (c) would be controlled by naticnal means only, such national

control possibly in some cases complemented by statistical. reporting by the parties

to an international agency; they would further be subject, if suspicion was aroused,

to the sequence of processes foreseen in the complaints procedure, i.e. through
consultation and challenge and, in the final instance, by a reference of the dispute
to the Security Council of the United Nations.

6. If and when new technical developments would allow more stringent verification
procedures on the categories (b) and (c), agreement should be sought to shift them

to category (a).
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Working Paper concerning seismic detection and identification
of underground nuclear explosions

1. Introduction , .

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

The excellent Canadian report of November 1970 on Seismological Detecticn and
Identification of Underground Nuclear Explosions by P.W. Basham and K. Whitham has
been the main source of the information presented in the figures, including the
magnitude-yield relation..

2. Existing capabilities

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

In both figures a detection and location capability for earthquakes (0) and

explosions (B) is indicated where there is a 90 per cent probability that each of at
least four seismic monitoring stations can detect and locate the earthquake or
explosion by measuring the body (P) wave. In the Northern Hemisphere the lower limit
of this detection and location capability (indicated by 4P90) for earthquakes and

explosions is between magnitude mB—values.of 4.2 and 4.4, This corresponds to an
explosion yield of about 3 kiloton in hard rock., The P-wave detection capability

is given by thin lines in fig. 1.
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The capability to identify earthquakes and explosions is presented in the form
of bars in the figures. This discrimination between earthquakes and explosions is
based on the surface (R) wave/body (P) wave ratio, which is quite different for the
two kinds of events. Positive identification of earthquekes is possible for
mB-values of 4.8—5.1, while fof eéxplosions this is 5.8-6.1, The possibility of
positive identification is interpreted here as a 90 per cent probability that each
of at least four seismic monitoring stations can identify at this threshold value
the earthquake or explosion as such by measuring the amplitiudes of the R-wave and
P-wave. This capability is indicated by 4R90 in the figures.

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

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

From the upper part of figure 1 it can be concluded that the present seismic
monitoring system in the Northern Hemisphere can identify with a reasonabls
probability explos ons’with a magnitude oy 5.5 or a yield of about 50 kton in hard
- rock. Earthguakes can be identified above ny 4.8-5.1 with a high degree of
confidence.

3. DPotential capabilities

Several methods to increase the identification capabilities for underground
nuclear explosions have been proposed and/or are investigated at present (see the
lower part of fig. 1). * '

a. Specific studies of events at the Nevada Test Site have made clear fhat,
by a study of Rg-waves, an identification threshold of m, 5.0 may actually be
reached. Rg is the surface wave, guided within the continental part of the earth
crust only, and consequently restricted to purely continental source-receiver path
ways. 1t seems likely that with the existing station network this type of wave could
effectively be used for other continental test site - station combinations.
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b, In theory the ratio of the body (P) wave frequencies can be used down to
the level of its detection, which should mean to magnitude mB—values of 4.2-4.h.

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

c. An important capability increase could be achieved by the use of the new
high-gain long-period vertical seismometer (LPZ), as developed by research groups in
the United States of fmerica. Using these instruments the surface (R) wave spectral
ratio criterion can be extended down to a magnitude of 5.3 and the_R—wave/P-wave
ratio mgthod down to g 4.9. Moreover, the absence of surface (R) waves in the
records of this instrument may constitute an important indication for the explosion
character of an event down to mB-values of 4.4, which corresponds with a hard-rock
yield of about 4 kton., The installaticn of a limited number of high quality high
gain LPZ recorders could thus become ofmajor significance in improving the
identification systemn.

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

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

4. Additional identification improvements

a. A better and more detailed structural analysis of the crust and upper
mantle of the earth should help in lowerlng the ex1ot1ng threshold values by a more
effective use of the "matched fllterlng" process. A gain of 0.2 magnl tude units has
been obtained for some of the test site - station combinations. Eventually this same
gain could be reached for any other place in the Northern Hemisphere, which would mean
a lowering>of the threshold yield value by a factor of 2/3.
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b.  Knowledge of the predominant type of radiation of seismic waves in the
seismic zones of the earth could be of great importance in the interpretation of
the records of an event of unknown type. The identification of earthquakes will be
made more effective and herewith the discrimination against underground nuclear
explosions.

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

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

A multi-variate analysis of the whole scale of possibilities mentioned above
inevitably will lead to an increase of the weight of the conclusions based on the
individual methods.

5. Suggestions ‘

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

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

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

Support should be given to studies directed to the solution of the magnitude-

yield relation in different types of media, and to the question of seismic efficiency.

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

{
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6. Conclusions

It has been shown that the existing, more or less routine-based, facilities
can identify 50 kton events in hard rock. By the inclusion of other types of
disecriminants this identification in princ{ple could be extended to hard-rock yields
of 10-20 kton, using the present monitoring system. With an additional instzllation
at selected places of high gain LPZ seismometers another threshold reduction of a
factor of two might be realized.

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

With the most optimistic views in mind on the future development of seismic
identification techniques, it can still be said that this 10 kton threshold will not

be lowered within the next five years.
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Working Paper on the destruction of chemical
and biologicel means of warfare

The Secretary~General of the United Nations has called upon all states to reach
agreement to halt the development, production and stockpiling of all chemical and
bacterialogical (biological) agents for purposes of war and to achieve their effective
elimination from the arsenals of weapons. One aspect of this elimination is
destruction of already existihg chlemical and biological means of warfare as foreseen
both in the nine courntries! revised draft convention on the prohibition of the
development, production and stockpiling of chemical and Macteriological (biological)
weapons and on the destruction of such weapons (4/8136) and in the revised text of
the United Kingdom draft convention for the prohibition of biological methods of
warfare (CCD/255/Rev.2).

Different attempts have been made to solve theiproblem of disposing of chemical

. and bilological means of warfare. Recently, an operation whereby chemical munitions
(rockets) containing nerve gas were sunk in the Atlantic became widely known and was
extensively reported on (see "Hearings before the Sub-committee on Oéeanography of the
Committee on Merchant Marine and Fisheriss; House of Representatives Aug 3, 4, 6 and
7, 1970, Washingon, D.C."). This report dealt thoroughly with several means of
disposal and destruction and also provided the information that some types of equipment
for destruction was under construction.

In the present working paper the principles of:destruction of hoth chemical and
biological means of warfare are outlined. An element of importance that has been
taken into aceount is that the effectiveness of the destruction should be easily
observed and verified.

CHEMICAL AGENTS

The following is applicable to nerve and mustard gases which are considered to be
representative of the most dangerous compounds and, furthermore, are stoekpiled in
various parts of the world in great quantities. Such agents may be stockpiled in

various ways which cause different technical problems when it comes to destruction.

GE.71-6330
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They may, e.g., be stockpiled in

(a) containers in which the agents are easily accessible;

(b) munitions, containing explosives and perhaps propellants, from which the

agents are accessible without prior defusing;

(¢) munitions, the explosive part of which has to be defused before it can be

emptied of the agent.

In the cases (b) and (c) the explosive part of the munitions causes special
peoblems, particularly in the latter case where simultaneous destruction of the
explosive part and the agents seems una#oidable. Thus, from the point of view of
destruction, two alternatives csit be anticipated:

(1) pure agents

(2) agents which are inseparable from munitions.

In the case of a_pure agent two principally different methods for the destruction
are conceivable,

One is by means of reactive chemicals (in a water solution) which detoxify the
agent and the second, which is also more likely to be generally applicable, by
thermal destruction (i.e., decomposition by heating/pyrolysis/or combustion).

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

Heating the agents themselves in autoclaves 1s technically feasible but may lead
<n some complex end-products about which relatively little is known.

Combusticn, in combination with absorption of potentisl pollutants from the
exhaust gases, appears to be the mest promising method - technically and from the point
of view of envirommental pellution. A suitable combustion process would require
srecially constructed facilities.

The advantage of the thermal destruction methods would be that smaller destruction
units might be used for a given amount of the agents and that the end-products are more
easily handled. Actual experiments would have to bé performed to evaluate the order
of the most feasible technical steps.
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In the case of munitions from which the agent cannot be separated easily, much
more drastic procedures seem to be necessary. Use of underground nuclear explosions
has been discussed and found technically feasible but were discarded in the earlier
mentioned case for several reasons, among them the risks involved- in handling the
defective munitions (Hearings before the Sub-Committee on Oceanography of the
Committee on Merchant Marine and Fisheries; House of Representatives Aug 3, 4, 5
and 7, Washington, D.C. 1970). Instead, the formerly widely used method of disposal
by sinking the munitions in the sea was applied. The agents, when releagsed from
their containers, will be destroyed by chemical reactions with the sea water in due
time. However, this method will be less attractive with regard to some of the nerve
gases and the mustard gases, which need a considerably longer period to react with
water. In addition, attention should be paid to the provisions of the recent Sesbed
Treaty which prohibit, i.a., the storing of chemical and biclogical weapons on the
seabed.

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

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

BIOLOGICAL AGENTS

Biological agents may be destroyed by combustion, in autoclave or by means of
disinfectants, Also, destruction of biological agents has its hagards, but offers
in general smaller problems than chomical agents, especially since the quantities to
be destroyed, and accordingly also the quantities of end-products, should be much
smaller than 1s the case with the chemical warfare agents. Various destruction
facilities intended for ordinary peaceful purposes already exist.

CONCLUSION

The destriction of munitions and agents intended for chemical and biological
warfare is technically fecasible. Because of the high toxicity and infectiousness of
the age ts, hazards may in certain cases cause considerable destruction costs due to
the need for special technical facilities. The destruction methods recommended above
may be subject to verification withouﬁ major technical difficulties, but apparently

only with inspectors present at the site of destructicn.
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BULGARIA, CZECHOSLOVAKIA, HUNGARY, MONGOLIA, POLAND,
ROMANTA, UNION OF SOVIET SOCIALIST REPUBLICS

Draft Convention on the prohibition of the development,

roduction and stockpiling of bacteriological (biological)
weapons agnd toxins and on their destruction

. by
the Byelorussisn Soviet Socialist Republic, Bulgsaria, Czechoslovsgkis,

Hungary, Mongolia, Poland, Romanis, the Ukranisn Soviet Socialist
Republic and the Union of Soviet Socialist Republics

The States Parties to this Convention,

Determined to act with a view to achieving effective progress towards general
and complete disarmament and, above all, with a view to prohibiting and eliminating
nuclear, chemical, bacteriological (biological) and all other types of weapons of
mass destruction,

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

Convinced of the immense importance and urgent necessity of eliminsting from
the arsenals of States such dangerous weapons of mass destruction as weapons using
bacteriological (biological) agents and toxins,

Desiring to contribute to the strengthening of confidenca between peoples and
the genergl improvement of the international atmosphere,

Believing that scientific discoveries in the fisld of bacteriology (viology)
must in the interests of all mankind be used solely for peaceful purposes,

¥ Revised text issued for technical reasons.

GE.T1-6407



CCD/325/Rev.1
page 2

Recognizing nevertheless that in the agbsence of appropriate prohibitions
the development of scientific knowledge throughout the world would increase
the risk of the use of bacteriological (biological) methods of warfare,

Convinced that such uée would be repugnent to the consciénce of mankind
and that no effort should be spared to minimize this risk,

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

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

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

Noting the conclusions contained in the report submitted to the United
-Nations General Assembly and the Disarmament Committee on the gravé consequences
for mankind that might result from the use of chemical and bacterioiogical

(biological) weapons,

Convinced that an agreement on bacteriological (biological) weapons will
facilitate progr~ss towards the achievement of agreement on effective measures
for the complete prohibition of chemical weapons, on which negotiations will be
continued , '

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

Have agreed as foliows:
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Article I

Fach State Party to this Convention undertakes not to develop, produce,
stockpile or otherwise acquire:

(1) microbiological or other biological agents or toxins of such types
and in such quantities as are not designed for the prevention of disease or
for other peaceful purposes;

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

| Article IT

Each State Party to this Convention undertakes to destroy within a period
of three months after the entry into force of the Convention —— observing all
the necesséry precautions -- or to divert to peaceful uses all previously
accumulated weapons in its possession as well as the equipment and means of
delivery mentioned in article I of the Convention.

Article III

Fach State Party to the Convention undertakes not to assist, encourage
- or induce any particular State, group of States or international organizations
to take action contrary to the provisions of this Convention.

' Article IV

Each State Party to the Convention shall be internationally responsible

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

Each State Party to the Convention undertakes to take as soon as possible,
in accordance with its constitutional procedures, the necessary 1egislative'
and administrative measures for prohibiting the development, production and
- stockpiling of the weapons, eqﬁipment and means of delivery mentioned in
article I of the Convention, and for destroying them.

Article VI

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

to co-operate in solving any pfoblems which may arise in the application of

the provisions of this Convention.
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Article VIT
1. Each State Party to the Convention which finds that actions of any
other State Party constitute a breach of the obligations assumed under the
provisions of this Convention may lodge a complaint with the Security Council of
the United Nations. Such a complaint should include all possible. evidence confirming
its validity, as well as a request for its consideration by the Security Council.
The Council shall inform the Siates Partises to the Convenvion of “the result of the.
investigation. |
2. Fach State Party to'the Convention undertakes tc co-operate in carrying
out any investigations which the Security Council may uhdertake, in accordance
with the provisions of the United Nations Charter, on the basis of the complaint
received by the Council.
Article VIIT
Nothing in this Convention shall be interpreted as in any way limiting or
detracting from the obligations assumed by any State under the Geneve Protocol of
17 June 1925 on the Prohibition of the Use in War of Asphyxiating, Poisonous or
Other Gases, and of Bacteriological Methods of Warfare, an instrument which embodies
generally recognized rules of international law.
~ Article IX
Tach State Party to this Convention undertakes to conduct negotiations in
gocd faith on effective measures for prohibiting the development, production and
stockpiling of chemical weapons and for their destruction,and on appropriate
measures concerning equipment and means of delivery specifically designed for the
production or use of chemical weapons as means of warfarae.
’ | Article X
1. The States Parties to the Convention undertake to facilitate, and have
the right to participate in, the fullest possible exchange of equipnerit, materials
.and scientific and technological information for the use of bacteriological

(biological) agents and toxins for peaceful purposes.
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2. This Convention shall be implemented in a manner designed to avoid
hampering the economic or technological development of States Parties to the
Convention or international co-operation in the field of peaceful bacteriological
(biological) activities, including the international exchange of bacteriological
(blological) 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 cf this' Convention.

| Article XI |

Any State Party may propose asmendments 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 XIT

1. This Coavention shall bs of unlimited duration.r

2 Five years after the entry into force of this Convention, a conference
of States Parties to the Convention shall be held at Geneva, Switzerland, to review
the operation of this Convention, so as to be sure that the purposes of the
preamble and the provisions of the Conventioh, including the provislons concerning
negotiations on chemical weapons, are being realized. Such review shall taks into
account any new scientific and technological developments relevant to this Convention.

Article XIII

1. This Convention shall be open to.all.States for signature. Any State
which does not sign the Convention before its entry into force in accordance with
paragraph 3 of this article may accede to it at any time,

24 This Cdnvention shall be subject to ratification by signatory States,
Instruments of ratificetion and instruments of accession shall be deposited uith

the Governments of' ........ which are hereby designated the Depositary Governments.
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3. This Convention shall enter into forsce aftcer the deposit of the
instrunents of ratification By cveevevenseresss Governments, including the
Goveriments designated as Deposivariss of the Convention.

b For States whose instruments of ratification or accession are deposited
subsequent to the entry into force of this Convention, it shalil enter into force
oi 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 shall transmit other notices to them.

6. This Convention shall be registered by the Depositarsy Governments
pursuant to Article 102 of the Charter of the United Nalions.

Article XTIV

This Convention, of which the Chinese, English, French, Russian and Spanish
texts are equally authentic, shall be deposited in the archives of the Depositary
Governmer.ts, Duly certified copies of this Convention shall be transmitted by the
Depositary Govermments to the Governments of the signatory and acceding States.

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

DONE IN vaereneree cOpies al suviansnney, BHiS canerinces

day O.f P I ev eIt see 0Py CNEEPerR o
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Horking Peper on the Seismological Detection and
Tdentification of Underground Nuclear Explosions

1. Introduction

Tn December 1970 at the 25tn UNGA the Canadian delegation distributed a technical
weport entitled, "Seismclogical detection and identification of underground nuclear
explosions”. This vas a final assessment of world-wide seismological capabilities
Tor this purpose based on information.sulmitted by co-operating countries in accordance
with the UNGA Resolution 2604 A (XXIV)., A preliminary analysis of the problem was
distributed to CCD members in August 1970, and summarized in the Canadian Working Paper
GCD/305 of August 10, 1970.

These analyses of the problem were, of necessity, substantially theoretical,
although empirical data on actual events were used whenever available, One of the
most important conciusions and‘ recommendations was that extensive practical studies
of ¢iscrimination capability should be undertaken and published using the records from
conventional seismograph stations on the same continental mass as earthquake and
ezplosion sources, in order to determine whether the detection and identification
thresholds achieved in Horth America from a limited deployed network (the Canadian
network) might be achieved elsevhere using currently deployed equipment. In particular,
the technical report noted that the demonstrated threshold of explosion identification
in North America coﬁld not, without further definitive research, be extrapolated to
continental regions in Furasia. -

In North America it was demonstrated that geological conditions,along the
proupagation paths betweén_the Nevada Test Site and a particular network of conventional
seismograph stations produce sufficiently efficient propagation of Rayleigh surface
vaves that the underground explosion identification threshold was 10-- 20 kilotons in
hzirdrock using the Canadian standard seismograph network alone. It ghould be lower if
2l. available continental data were used, but such an extensive study on,actﬂalrevents
has never been done or, at least, published. No comparable claim could be proved for
Turasian test sites using conventional seismograph stations operating in Furasia and

reported in the returns to Resolution 2604 A (XXIV).

GE.71-14183
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The purpose of this working paper is to outline the results of a study of
Eurasion earthquakes and underground explogions made using seismic records from the
currently deployed Eurasion standard seismo;raph stations. The results are a clear
demonstration that the identification threshold for these events which can be '
routinely achieved without the deployment of further equipment is about 20 kilotons
yield in competent rock. Furthermore, the new results capn be used in association
with the material published in the 1970 Technical Report to predict with more
certainty the significance of any proposals to deploy different instrumentation with
different characteristics, or to mergeicurrently available data in a more effegctive
way. The scientific study has also suggested an improved way to take into account
the influence of gross geological effects on surface wave propagation. When this is
done, seismic data acquired on the same continent as an event can be usefully and
simply compared with seismic data acquired at a station on a different continent from
that of the event, for perhaps the first time and with considerable clarification.
These data are referred to as continental and intercontinental data, respectively.
Finally, in order to clarify the yield limits and to demonstrate the above-mentioned
point, comparisons are made with available previously published North American data,
although these are not optimum data in terms of the UN returns.

2. Events, Stations and Data

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

The Eurasian data are collected specifically for this study: the datardistribution
services of the National Oceanic and Atmospheric Administration (NOAA) of the USA,
previously known as the.Environmental Science Services Administration (ESSA), were used.
This provides, at cost, microfilm copies of records from stations of the World Wide
Standard Seismograph Network (WWSSN). The locations of the forty-two Eurasian stations
employed are shown on the map of Eurasia in Figure 2. The events selected for analysis
were ninety shallow focus Burasian earthquakes of 1969, restricting the choice of
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earthquakes to those reported in the five-arbltrary regions snown in Figure 2, and thirty-
three underground explosions in 1968, 1969 and the first half of 1970, All eventis were
located by the NOAA service, using abstracted seismic readings of P or body-wave

selsmic phases from co-operating observatories and institutions throughout much of the
world, i.e., in general, the ensemble of stations studied in the 1970 Technical Report,
but without P-wave data frem most of the seven shori-period arrays also considered in

that report. The number of explosions in the data sample at each of the eight separate
Burasian test sites are shown adjacent to the site location in Figure 2. '

It should be emphasized that all the discrimination results to be presented were
achieved from analysis of recordings from standard conventlonal seilsmograph statlons
(Canadlan and WWSSN), most of which have been in operation for more than five years.

The improvements to be expected from the inclusion of seismic arrays and improved single
stations are in some cases documented and predlctable, and in other cases need urgent
study. These points will be discusseu further in later sections.

3. . Surfage Wave Magnitude (Mg) versus Body Wave Magnitude (mp) Discrimination

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

The scientific analysis, which will be published later in full in the scientific
literature, quantitatively defined the relative effects of four general types of
Rayleigh wave propagation paths. These were continental Eurasia, continental North
Americé, mixed continental-cceanic (i.e., propagation from Eurasia to North America or
vice versa) and purely oceanic (i.e., propagation from an oceanic source to a coastal
.station). These path propagation effects were reduced to path-dependent corrections
which depend on the period of the surface wave and can be simply applied to the
computed surface wave magnitude. Additional modificatiocns to the Rayleigh surface
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wave computation formula include a revised distande correction term, combined with
reasvrenenvs of the maximim in the signal independént of its period, and a correction
for focal depth, cetermined iromm the Rayleizh wave frequency content in the record.
This lLatter correction produces a distincv Lwp.uvensnt in MS versus m, discrimination
vhan it c&n be applied.

Tre improvements achicved from the derivation and use of this revised MS formla
and the discriminetion success of the revised MS versus mb nmethod will be illustrated
using the stations and events shown in Figures 1 and 2. Although much of the emphasis
in tlis paper 1s placed on Ms (the Rayleigh iave magnitude), similar regional variations
can be attributzd to mb- the P-wave nagnitude). These variations are reduced as much
as possible by sveraging a large number of station values to determlne a final mb,
for *hose cases where only a small number cf P-wave readings are availabls, corrections
are applied to provide o values that ere accurate relative to larger, more widely
recorced events. The path propagation ard distance effecis are not as critical for By
the most sensitive stations for F-wave detection are >ften at large distances from the
source; for example, many of the stations used to define m values for Eurasian events
are outside Burasia.

Figure 3 illusirates ea MS Varsus ny plot for the North American évents recorded
al Cenadian stations (see Figure 1) using both the previously established and the nswly
iofived M formulee. Figure 3(a) shows earlier published results and Figure 3(b) the
325 Aatagon the revised M scale. The dominant effect of the refined Ms formula is
to shift a1l continentol even+s to the left, i.e. to lower M values. This is the
intended purpose 47 the refined formula in that it shifts Ms co values that would be
observed over long, complex world-wide patns, whilst continuing to employ the optimum

sismogram measurements of the efficiently vropegating, shorter period Rayleigh waves taat
have propagated over the prurely continentel Nor+th American path. These events were
not remeasured on the origina. seismograms and the MS values, therefore, do not contair
the newly established depth correction, which raquires Ravieigh wave measurements at a
range of frequencies.

Two other effects ere apparent in Figure 3. The Aleutian explosions, Longshot
and Milrow (L and M) which fall €ar to the left of the continental USA explosion trend
on Figure 3 (a), because of -their complex path to the Canadian stations, now agree much
better on Figure 3(b) with the other explosions. Thus, although these two Aleutian

explosions remain sbove the other explosions in N (a matter discussed later), the path
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correction has normalized the expldsions to an equivalent N%. Secondly, the refined MS
has the additional effect of reducing the scatter in the earthqueke population so that,
on Figure 3(b)5 there is a more distinct separation (i.e., discrimination) from the
explosion population. These events will be compared to the Eurasian events later in
this paper.

Figure 4 shows revised Mé versus mg plots for events in the three regions of
Eurasia containing explosion sites (see Figure 2). This illustrates the smallest
scale regionalization that is feasible for Furasia because of the isclated locations
of the explosions and restricted natﬁral occurrence of earthquakes in the active
seismic zones. There are only five events available for Region V in the time periods
covered. Although.the two Novaya Zemlya explosions and three Laptev Sea earthquakes
are widely separated in MS versus m_ relationships, there is not sufficient data to
define the trends over a wide magnitude range. The majority of the past USSR explosions
have been detonated at the eastern Kazakh test site; these, plus the one Sinkiang
explosion (denoted "C"), are compared with the earthquakes from the general area of
Tadzhik-Kirgiz-Sinkiang in the Region IIT plot in Figure 4. The earthquakes and
explosions are clearly separated over the entire range of available data, i.e. down to
about M 3.0, explosion m 5.0 and earthqueke m 4.2. |

Region IT of Figure 2 contains three explosions from three sites near the Caspian
Sea and three explosions from two sites west of the Ural Mountains. These explosions
are compared with earthquakes from the general region of Caucasia-Iran-Turkwen in the
Region IT plot in Figure 4. The three larger Caspian explosions are clearly separated
from the earthquake population and have MS versus m, relationships very_similar to the
larger eastern Kazakh and Novaya Zewmlya explosions. The three smaller Ural explosions
tend to be much nearer the earthquske population and have m, values significantly lower
than the eastern Kazakh explosions of equivalent Ms. They do, however, retain a clear
separation from the earthquakes, and are discussed further later in this report.

The data plotted for the three regions in Figure / represent the events collected
specifically for this stﬁdy of ‘an anglysis of MS versus m, discrimination using the
WW3SN stations in Eurasia. In Figure 4, a correction to MS for the focal depth of an
event has been included wherever the correction could be determined by measurement of
the spectral content of the Rayleigh waves in the seismogram. In order to apply an
identical procedure to all events for discrimination purposes, the depth correction wag

retained in MS calculations for explosions. This process is sufficiently accurate that
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a majority of the explosions were assigned depth corrections equivalent to- surface or
very shallow-focus eventss ‘However, the procedure which has. been devised is not

perfect. sSubsequent to the explosion identification (by the-kMé versus m,_ criterion

illustrated in Figure 4), the explosion MS_ values can be-adjusted to thepsurface
focus equivalent. This was done where necessary for Eurasian explosions appeating
on the following diagram (Figure 5).

4.  Comparison of North American and Furasian Events

The refinements made to M, -were designed to standardize the M, magnitude so
that the Rayleigh waves of maximum amplitude at any period within the standard lorg-
periodrseismograph passband would yield magnitudes that are independent of the large
first order effects of the propagation path. The refined MS “scale has been. shown
to redace scatter and improve separation for North American events, and to produce a
reliable discriminant for Eurasian events. Next, the two sets of data are combined
in an attempt to explain the major residual differences in MS versus'mb relationships
within each of the general earthquaké and explosion populations.

Flgure 5 shows the intercomparison with separate plots of M versus L for the
total suites of earthquakes and explosions. It clearly demonstrates that access to
seismological data recorded by world-wide stations is necessary to'reduce the-
threshold of identification of events in BEurasia., Thus, ths six large Burasian
explosions shown as solid triangles in Figure 5(a) are explosions in 1966-68 using
data recorded only in Canada. The smallest of these six explcsibns'fér which
Rayleigh wave meésurements were possible on the Canadian standerd nétworkbhad Mé4.l ’
mb5 8 « The smallest explosion is reduced approximately one unit in 'Ms- if" data is
examined using equivalent stations on the Eurasian continent. For North American
events, the argument is reversed and it is advantageous to have access to North
American data,

The Aleutian explosions (L and M) wtich remained above the continental USA
explosions in Figure B(b) are shown in Figure 5(a) to conform very closely to the
larger Eurasian explosions.

The trend of the majority of the Eurasian explosions is slightly above the trend
of the continental USA explosions, i.é. o0 have a larger my for the same 'Mé . The
exceptions are the three Ural explosions (noted in Figure 4) which lie at the lower
edge of the continental USA explosion trend. It is considered that these differences

N
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are related to the influence of the detonation enviromment on the n values; the
eastern Kazakh, Novaya Zemlya and Caspian explosions detonated in older, more competent
rock are, on the average, more efficient i., P-wave coupling and produce higher relative
m values than are the conﬁinental USA explosions in generally younger, less competent
rock,

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

In contrast to the different average trends of explosions on the two continents,
Figure 5(b) suggests that North American and Burasian earthuakes have similar average
MS versus m, trends and general scatter. This suggests similar average tectonic
conditions (as they affect MS versus,mb) for the seismic regions sampled on the two
continents, and similar degrees of perturbation from these average tectonic conditions.
The pertinent point with respect to éiscrimination is whether these small populations
are truly representative of the numerous earthquakes in these seismic regions.
Consideration of nearfield observations by United States seismologists of earthquekes
in the same seismic regions of North America suggests that they are representative, so
that it is not expected that the earthquake occurring, say, next week or next year in
these regions will deviate significantly from the trends established by the earthquake
sample studied. Of course, studies of more extensive earthquake samples should be
encouraged as a matter of some urgency. 7
5. Standard Seismograph Station Detection apnd Discrimination Thregholds

(a) Rayleigh wave thresholds: ' '

It is important to consider redefining the concept of a positive identification
threshold directly in terms of Ms without converting later to an n, value using
some assumption concerning the appropriateA Ms versus m, trend, The;e are three
logical reasons for doing so: (1) there has been justifiable confusion in the minds
of non-seismologists with calculated or claimed identification thresholds at an m,
value, sy mb5.0 ) where the detection of P waves is still comparatively straight-—
forward; (R) the threshold for explosion identification has heretofore been
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controlled by the capability of detecting the surface Rayleigh waves, and therefore
defining the_thrgshold in terms of MS naturally avoids the difficulty with '
conversion back to m_  values; (3) the refinements made to the M_ formula have, for
the first time, normalized all Rayleigh wave observations to the same absolute scale.
In terms of MS versus m, discrimination, an MS detection threshold is equivalent
to the identification threshold (assuming, of course, that earthquakes and explosions
remein scparated at the Ms threshold), whenever sufficient location or detection
capabllity exists.

The :MS detection threshold for Eurasian Rayleigh waves by the Burasian WWSSN
stations employed in this analysis has been determined. It is M_3.2 and corresponds
to that level at which there is greater than 90 per cent probabili;y of having measur-
able Rayleigh waves at four or more of the stations of the network. The explosion
identification threshold for these stations and explosions in Eurasia is therefore
M 3.2, ‘

This cloarly defined MSB.Z threshold can now be viewed in terms of the
regional plots in Figure 4. The threshold is slightly to the left (i.e. to smaller
magnitudes) of the Sinkiang explosion in Region III and slightly to the left of the
three Ural explosions in Region II. It is important to note that it is near this
megnitude range that the actual explosion data, from the NOAA source and for the time
periods employed, are becoming scarce, Only three of the available explosions during
the time period (all in eastern Kazakh) do not appear on the plots in Figure 4; one,
mb5.0 , had Rayleigh waves totally obscured by an interfering earthquske and two,
mb4.3 and mb4.7 s had no observable Rayleigh waves on the available Burasian
saisnograms, An extrapolation of the trend of the explosions in Region III in
Figure 4 to lower magnitudes shows that the latter two explosions are significantly
below the MSB?Z threshold. '

The earlier published North American data, revised to the new scale and
summarized here in Figure 3, did not make use of all the potentially available
standard station and other recordings. All that can be said is that the threshold
corresponding to the smallest explosion size for which there is a greater than 90
per cent probability of measuring the corresponding surface waves at four stations of
the Canadian standard network is also MSB.Z. However, technical considerations
which follow from the path corrections, which have now been numerically defined,
and the USA contribution to the UN returns meke it highly probable that the North
Mnerican threshold which would be obtained by a new similar ahalytical'experiment
should be about <M32’6'
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In other words, it is considered that the present situation which produces the
same proven threshold, MéB.Z, for Eurasian and North American events is artificial:
because of the extensive continental USA contribution to the United Nations returns,
it is highly probable that the intrinsic threshold for continental North American
events is near Ms2‘6’ using these techniques.

The refined version of the MS scale is a more stable indicator of event '"size"
and a more useful scale for defining both threshold and yield thdn is the previously
employed m, scale. The concept of defining a surface wave magnitude-yield relat;onship
has been developing over the past year or two., It was discussed in the working paper,
CCD/306, of the Swedish delegation on 12 August 1970, and in the Canadian Technical
Report. The matter has been considersd at length in scientific papers (available to
us in preprint form) by UK, USA and Swedish seismologists. Yields for 16 of the USA
explosions in Figure 3 are available. An empirical fit of yield versus MS for these
16 explosions results in the relationship,MS = 1,2 log ¥ + 1.6, The mean errorAin
yvield that would result from the application of this equation to these 16 explosions,
and thus the expected error when applied to other explosibns, is about 33 per cent.
Assuming the empirical stability of MS with respect to the explosion detonation
enviromment, and the success of the refined Ms scale in removing first order path
propagation effects, the application of this equation to the Furasian explosions will
result in yields of similar accuracy. For example, the yields of the three Ural
explosions would be 27 : 9 kilotons; the USA explosions, Gasbuggy and Rulison, in
similaxr environments had reported yields of 29 and 40 kilotons, respectively;  theése
five explosions are juxtaposed in Figure 5{a).

Applying this MS versus yield formula directly, the yield equivalent to the
MSB.Z Eurasian explosion identification threshold is about 20 kilotons. The intrinsic
threshold of M82.6 discussed above for continental North America, and discussed below
assuming improved capabilities in Burasia, is about 7 kilotonms.

(b) P-wave thresholds and earthquake location:

The problem of the general availability of explosion data has been noted briefly

above; ‘this, of course, is related to the scheduling, size and number of explosions

in the various testing programmes. The availability of earthquake data, on the other
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hand, is, within rather broad limits, predictable on the basis of well-established
earthquake recurrence relationships for any general seismic region, It is, for
example, possible to predict within about a factor of two how many earthquekes within
a certain magnitude range will occur within these regions of Eurasia in the period of
one year. Statistical prediction of this kind has been employed to estimate that the
Eurasian earthquakes in the critical magnitude range, mb4.2 - mb4.7, employed here
represent approximately 25 per eent of the total Eurasian earthquakes for the same
regions within this range that ectually occurred during the year 1969. This lack of
availability of relatively complete earthquake occurrencé data is due to the rapidly
diminishing capability of locating earthquakes as m values fall below about mb4.7,
using P-wave data routinely transmitted to the NOAA epicenter location centre, which,
with the voluntary information supplied to it, is restricted to the documentation on.
a world-wide basis of the lérger and more soclally significént earthquakes,

The 1970 Technical Report demonstrated, however, that, using-all data guaranteed
within the context of UNGA 2604 A (XXIV), the capability exists, using the shory period
arrays in addition to the more sensitive standard stations, to locate a high percentage
of all Eurasian (in general, northerm hemisphere) earthquakes in the mb4.2 to 4.7
range, Until such time as this is achieved routinely, or a special study is made of
the detection and location of small earthquakes for a period of, say; one year for
eritical regions such as these in Burasia, it can only be assumed that the earthquske
trends and scatter will persist. to low magnitufes. The total earthquake MS versus m,
data available in various technical -and scientific publications. suggests that the
small Furasian earthquakes in the M82.7 - 3.5 range, employed.in this study, are,
because of P-wave detection limitations, earthquakes with relatively large m, values
for this MS range. That is, few of the remaining unreported earthquakes that
undoubtedly occurred in the same time period are expected to have My values nearer. to
the explosion populations, This limitation on earthquake reporting, although not
completely absent, is less severe in the seismic regions near thechntinental USA test
sites because of the dense network of nearby USA stations routinely reporting data to
the NOAA earthquake location agency.
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6. Discussion

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

(a) The detection and location problems:

Using the documented capabilities of the short period arrasy stations reported in

the United Nations returns, the capability at present exists, although not achieved
routinely, of locating the additional small earthquakes in the critical magnitude rénge
near the MSB.Z identification threéhold. To the extent that the complete (MS versus
mb) definition of the earthquake.population above the M33‘2 threshold is at present
limited by this lack of earthquake location capability, establishing procedures to
routinely achieve detection and location of more of these earthquakes should be given
first priority., At least two nations to our knowledge (USA and Sweden) routinely
. compute locations of additional small earthquakes for their own research purposes,
the USA by integrating data from two lérge aperture, short-period arrays (LASA and
NORSAR), and Sweden by supplementing their own array data with additional data. from
several high quality standard stations throughout the world. A means is required of
completing the data co-ordination and making the results available to the broader
international seismological community.

In any case, this problem of event location is solved in principle down to mb4.2_
or so: to go lower may require the suitable development of more, well-sited, short—
period, medium-aperture arrays, and even then a lower general limit much below mbA.O
will be very difficult to achieve at all locations in the Northern hemispherec. In

all cases, we are using 90 per cent interval probability figures.



CCD/327 .
page 12

(b) The_surface wave detection problem:
There are a number of long period facilities in existence throughout the world
_whose—capabilitiés3for Rayleigh wave detection are considerably better than the standard
stations employed in the analysis discussed in this paper. These stations have not been
employed in the analysis presented because it is only now, having defined standard
station capabilities, that an accurate assessment of the requirements for impfoved long
pefiod facilities can be made. The 1970 Technical Report discussed in detail the
capabilities of the more sophisticated individual long period facilities. For purposes
of direct extrapolation from the standard station capabilities discussed in this paper,
the following, rather over-simplified, assumption will be made concerning improvements
to be gained from such systems: a single station with facilities for microséismic
noise rejection and modest signal enhancement processing is assumed to be a factor of 4
better in Rayleigh wave signal amplitude detection than the standard station; a large-
aperture, long-period array is assumed to gain an additional factor of 4 from beam-
forming, for a total factor of 16 better than the standard station. These facltors
represent potentidl M threshold reductions of 0.6 and 1.2 for the improved single
station and the large aperture array, respectively.

An assumption réduired for direct comparison of these improvements with the
standard stations employed is that, in ovder to take advantage of the efficient
continental propagation, similarly located improved systems will gpply their signal
enhancement techniques to the equivalent maximum smplitude signals, and will not restrict
consideration to 20<second or some other fixed-period waves. .Then the threshold
reductions describsd above can be applied directly to the M8352 threshold of the standard
stations; it is further assumsd that the improved systems wiil be deployed in such
numbers and locations that will yield the equivalent 4 or more station detections.

The adventages of observations at nearer distances over purely continental paths
cen be illustrated by meking a similar‘threshold reduction calculation for inter-
continental propagation. The standard station Réyleigh wave detection threshold for
the intercontinental case is about M_4.3. This is estimated from the Canadien standard
station capabilities for Rayleigh waves from Asian earthquakes and explosions, but will
be roughly equivalent for other intercontinental paths. The threshold is considerably‘

higher than the continental case because of ‘the ‘greater average distances and the
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geological restriction which corresponds to working with Rayleigh waves with periods of
20" 'seconds or greater. The threshold reductions acbievable by the improved systems can
again be applied directly to this standard station M 4 3 threshold. A sumary of the
M thresholds for the two cases and the three different types of systems is given in
the following table.

sholds for Continent and Intercontinental Cases
Employing the Three Different Seismogrgph Systems

‘LONG PERIOD CONTINEN'TAL INTERCONT INENTAL
STATION SYSTEM (within North Americe (between North America
or Burasiaj; average and Burasia; average
distance 3000 km) distance 8000 km)
STANDARD . (WWSSN or
Canadian network M 3,2 MS4.3
equivalents) ' S
IMPROVED SINGLE '
STATIONS M 2.6 M 3.7
LARGE APERTIURE
ARRAYS , MSZ.O MSB.l

It is apparent from this table that large spervure arrays at intercontinental '
distances will only slightly improve on the performance of stendard stations situated
on the same continent as thereeismic events of interest. Furthermore, intercontinental
arrays cannet match the performanoe of the continental improved single stations. The
lowest threshold is, of course, attributed to the arrays for the continental case.

(¢) Detection, location and idemtification:

At present, we have complete detection and location information from NOAA of events
down to about;mb4.7: although the data is not complete, numerous events are detected
and located below this level (see Figures 4 and 5). At m 4.2 only a small percentage
of events are routinely detected and located. All explosions at or above the M 3 2
~dentificestion threshold have my values above the NOAA detection and location threshold
and no problems of locating exp1031ons at the present MSB .2 threshold arise.

The next simplest step, in principle, might consist of the reduction of the M
threshold from M 3 2 to M 2 6 by employlng 1mproved Raylelgh wave detection systems on
the same contlnent, ooupled with the data merging described above to bring the detection
and location capabllity of events down to mb4.2 in the Northern Hemisphere. All the
explosions at the M52.6 threshold will remain above the mb4.2 Jower limit and can be
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detected, located and assigned mb values. A majority of the earthquakes at the MSZ.6
threshold will be below the mbA.Z detection and location threshold, i.e., their P waves
will not be detected by sufficient stations to allow locations to be calculated and m,
values to be assigned. A poorer location capability would be obtained with the one. or
two most powerful short-period arrays only. Accordingly, near this potential MSZ.6
threshold, the circle will have fully turned and we should be in the paradoxical
situation of identifying an explosion on the basis of being able to locate it, and then
plécing its Ms versus m_ position in the correct region of an established tremd. The
situation with respect to negative criteria wili have turned “full-circle™, and small
earthquakes could be identified and ignored in monitoring because of the absence of
observable P waves.

The reduqtioh of the MS threshold sign%ficantly below Msz.é, for example to MSQ.O
by the use of large arrays on the same continent as the evenis of interest, will require
a parallel improvement in the P wave detection (event location) threshold to below
mBA.O. This will be extremely difficult to achieve. Furthermore, at this limit it
could be justifishly argued that it remsins to be clearly demonstrated that the prineiple
of identification still works adequatelyand populations of earthquakes and explosions
remain separated. | |
7. Conclusions

(a) The threshold of identification of Eurasian underground explosions using
standard seismogfaph stations reported in the returns to UNGA Resolution 2604 A (XXIV)
has been demonstrated to be approximately 20 kilotons in most natural enviromments
(dry alluvium excepted - the situation islworse). This is.the result of an analytical
experiment with actual data.

(b) The corresponding figure for continental North American underground explosions
was previously'reported at 10-20 kilotons in hard rock using Canacdian standard
seismdgréph station data. The derivation of a new, refined surface-wave magnitude
scale allows more accurate extrapolation. Accordingly, it is highly probsble that an
anelytical experiment with actual data from stations reported in the United Nations
returns would reduce this continental North American threshold to between 5 and 10

kilotons in most natural environments‘(dry ailuvium excepted) .

Rl
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(¢) A corresponding reduction to 5-10 kilotons in Burasis requires the deployment
of a limited mmber of improved single stations only, together with the merging of
currently available data to achieve the detection and location ability calculated in
the Canadian Technical Report of December 1970. -

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

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

(£) ‘The practical potential 5 to 10 kiloton thresholds are possible because of
the deployment of such modern standard seismograph networks as the World~Wide Standard
Seismograph Network, the Canadian Standard Network and others, the deployment of arrays
by the USA, the UK, Canada, Sweden and other countries, the work of the USA and other
countries in the development and deployment of experimental improved single stations,
and the ready or potential availability of the data from gll these.

_ (g) The lack of information on precise locations and yields of underground
explosions, and the deployment of seismograph stations and their capabilities in many
Furasian countries makes the sifuation in a compariscn of North American and Eurasian
capabilities somewhat asymmetric.

(h) Problems with respect to explosions in dry glluvium or in artificially
modified enviqénments, or with conceivable measures to confuse the seismic signalé from

underground nuclear explosions are not considered in this report.



# EXPLOSION SITE
+ EARTHQUAKE

O STATION

Figure 1. Map of North America showing pertinent Canadian standard seismograph sta-
tions and earthquakes and explosions from past Canadian research papers re-evaluated
using the refined Mg formula. The bracketed numbers illustrate the number of ex-
plosions employed from each test site. '
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Figure 2. Map of Eurasia showing the 42 WWSSN stations, the explosion test sites with
bracketed number showing the number of explosions at each site, and the Eurasian earth-
quakes employed in this analysis. The broken lines illustrate the boundaries of the
regions discussed separately for Mg versus mp discrimination. :
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Figure 3. Mg versus mp plot of North American explosions and earthquakes (see Figure 1)t
(a) upper diagram using the previous definition of Mg , and (b) lower diagram using the
revised Mg formula. The letters, L, M, R and G, denote the explosions Longshot and
Milrow (Aleutians), Rulison (Colorado) and Gasbuggy (New Mexico), respectively. The un-

labelled explosions are at the Nevada Test Site.
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Figure 4. Regionalized plots of Mg versus mp for Eurasian explosions
(solid circles) and earthquakes (open circles). Locations of the events
are shown on Figure 2 and described in the text. The letter "C" denotes
the Region III Sinkiang explosion.
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separately for (a) upper diagram, explosions, and (b) lower diagram,
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in Canada are added to the upoper expnlosion plot for purposes described
in the text.
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APPENDTX
A Glossary of Technical Terms

An earthquake or an underground nuclear explosion.

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

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

Refers to seismic waves, or to recording of seismic waves, with
oscillation periods from about 0,3 to 2.0 seconds, the period range of

P _body waves pertinent to this report.

Rayleigh surface waves. A type of seismic wave which propagates along the free

P body waves.

detection.

location.

surface of the earth. Congideration here 1s primarily restricted to
the vertical component of these waves. .

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

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

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

identification lescrlmlnatlon) Refers to the process of deciding that an event

threshold.

is either an earthquake or an explosion on the basis of an established
criterion using the recorded seismic waves.

The lowest level in terms of the event megnitude or yield at which each
of the above three processes can be achieved with the appropriate
statistical reliability. The statistical reliability employed in this
peper vefers to that magnitude or yield at which there is a 90 percent
probability of detecting the appropriate P or Rayleigh waves at 4 or
more gbations. The event location threshold is assumed equal t6 the

P wave detection threshold; the identification threshold is equoted to
the explosion Rayleigh wave detection threshold.




.CCD/327

page 28

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

epicenter., The point of intersection on the earth'!s surface of a line projected
vertically up from the fogus, i.e., the: geographlcal co~ordinates of
the focus,

focal denpth. The depth of the fopus‘bélow the epicenter.

shallow~-focus. Earthquakes can occur at focel depths as great as about 700 km, For
purposes of comparison to explosions of gurface- (or very shallow)
focus, we restrict consideration to earuhquakes of shallow- (depth less
than 50 ) focus

surface~focus, In terms of the accuracies ot estimating focal depths using distant
observations. gsvents shallower than about 10 km (this includes all
explosions) can  be assumed to be or wili be indistinguishable from
events at the surface of the earth (i.e., have surface —focug)

My (Rayleigh wsve magnitude). A logarithmic scale used.to define. the "size" of
evento on the basis of their Ravleigh wave amplitudes observed at a
distance.

mp (P _wave maﬂhitude) A lcgarithmic scale used to define the "size'" of events
on the basis of their P wave amplitudes observed at a distance.

vield. The nuclear expblosicd size in terms of the equivalent amount of chemical
e¥pLOSLYE &

kiloton. The nuclear explosive equivalent of one thousand tons of chemical
explosive,

}

sejsmic zone. Tectonically controlled quasi~linear features along which earthquakes _
are expected to cccur. A system of selsmic zonss encompassed by a poorly
defined geographic boundary can be considered a geismic region.

earthauake recurrence relationship., An empirical linear relationship between the
-magnitude of earthquskes and the logarithm of the number of earthduskes
that occur per umit time interval. Recurrence relatlonshlps for
parvlcular gaismic regions have shown small variations from the average
relationship established for.global selsmlc1+y.

‘continentai., In the contéxt of this- ‘paper;,. a ‘sifuazion: whereby the:seismograph
‘ stations and the events of interest are confined to-the same broad
continental mass. :

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

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

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

gignal enhancement. Any special computational process designed to increase signal
amplitude relative to background noise.-
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Explanatory comments on Working Paper on seismological detection
-and identification of underground nuclear explosions

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

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

‘idemtified and used to best advantage the gfoss geological path effects in Eurasia,

GE.71-15001
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and that working with actual events, the two analysts concerned were able to usefully
measure and analyze somewhat smaller signals than those assumed in the theoretical
study. The stations used were 42 standard seismograph stations widely distributed in
peripheral Asian countries and in Europe anu the Middle East: +these, in general,
were stations reported in the returns to the U.N..Resolution and are stations which
deposit data in the seismological data centre in the U.S.A. We obtained copies of
the data using exactly the same mechanism freely available to anyone in the -
international seismological ddmmunity: this is another illuétration of the value of
the present level of international data exchangé. These stations of the World Wide
Standard Seismic Nétwork contribute their data routinely to an American centre, as
also does the Canadian and other, but not all, ﬁational seismic networks.

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

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

Thus, two comparatively simple steps should,>in our view at present, produce a
5 to 10 kiloton capability at most current northern hemisphere test sites. From
matorial .appearing in the scientific literature, much of it from American sources, we

are aware of considerable activity towards the partial implementation of these steps,
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although again, in our view, some of the activity of general research interest and
utility is not necessarily directed in the most effective manner- towards the
resolution of the identification issue.

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

One or two mor difficult points shoul next be made in redér to present our
argument fully. Firstly, we would urge delegates to start thinking about explosion
yields in terms of the refined surface wave scale we have proposed. As we understand
it, movements in this direction can be discerned in American, Swedish and British
gelentific contbributions., The relation which we use with the data available to us is
given in the technical working paper: other delegations, perticularly those of the
nuclear testing powers, with more information can probably improve on it., With a
chenge in viewpoint, some of the east-West arguments of the past regarding the body-
wave magnitude and yield relationship become of lesser importance. In any case, we
can explain these very largely in térms of the different instrument responses of
seismographs tuned to the. short-period body waves. More importantly, we believe there
are sound semi~theoretical and empirical reasons to advocate the shift of thinking -
increased yield precision is obtalned because the covidence aveilable to us suggests

that, within rather small limits, the refined surface wave magnitude for an explosion
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is not highly sensitive to the detonation medium. Dry alluvium and possibly valley
tuff are exceptions. Our working paper illustrates our belief, for example, that a
Kazakh test site explosion of a given yield will have the same refined surface wave
nagnitude as a Nevada test site explosion of the same yield in hardrock, but that the
body-wave magnitudes will be somewhat larger for the Soviet event. There are a number
of reasons which might account for this difference — the degree of coupling, differences
in the structure of the earth at upper mantle depths, and so on, but these are
somewhat secondary to the argument that increased clarity and precision in
extrapolation may well follow some change in traditional patterns of thought.
Secondly, we should like to note once again that our weorking paper has used only
one of the many tools at the disposal of the seismologist who wishes to discriminate
underground explosions from earthquakes. We, with comparatively modest resources,
are conducting research with other discriminants, and we know that our contributions
are only a small portion of the total effort and literature in this field. In
summary, some of these, perhaps less perfect and sometimes less powerful, criteria,
when propefly used and often in combination can be extremely powerful down to yields
less than 10 kilotons in hardrock. Some of these were mentioned in our technical
report of last December, and since that time additional information and studies have
suggested considerable utility for certain specific test site-station combinations.
Thirdly, we should like to explain that it is necessary in the technical papers
to discuss events in terms of a defined threshcld. Delegates should appreciate that
we have adopted what is believed to be a reasonable definition in terms of having a
greater than 90 per cent probability of having usable or meastvrable signals at four
stations. As we relax this criterion, the lower limit of yield decreases, and because
of the probabilistic nature of the problem we have data, i.e., observations from
fewer stations, below this defined threshold., The point of this discussion is to
state clearly that discrimination is statistically possible below the threshold
figures we have quoted and this is shown clearly in the illustrations — in a sense,
therefore, some deterrence exists below our formal thresholds. At this point I
night add that we must perforce define scientific discrimination thresholds at defined
levels of probability in order to quantify our results: as explained earlier, there
is an inherent fuzziness about them. This concept should not be confused with the
political concept of a treaty prohibition threshold as a well-defined point, a concept
which from time to time has been discussed by different delegations in Geneva. The

technical problems with the advocation of such a clear decision point have been well



cCD/327/4dd.1
page 5

expressed by the Swedish delegate at the 513rd meeting of this Conference: we
believe these are well known to the professional seismological community.
What lessons can be drawn from the study presented in CCD/327. Firstly, the
lack of released information on the precise location and yields of underground nuclear
explosions, and on the deployment of seismographic stations and their capabilities
in much of the EBurasian land nass makes the situation below about 20 kiloton hardrock
yields asymmetric between Eurasia and North America. The release of such information
concerning explosions as advocated on 6 April by the delegation of Canada and
concerning seismographic stations and their capsbilities as called for in
Resolution 2604 A (XXIV) would undoubtedly assist the process of clarification, and
help reduce the lovwer yield limits.
Secondly, we have conducted an international experiment in co-operation,
admittedly on a small scale, using data acquired internationally and we consider
the results fully justify our insistence on the need for the guaranteed availability
of seismic data if countries such as Canada, with only modest resources available,
are to be able to identify low-yleld and low-intermediate yield underground explosions.
Thirdly, we would welcome and encourage continued international co-operation to

meke further progress.
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Working Paper with sugeestions in regard to the draft convention on the prohibition of

the development, production, and stockpiling of bacteriological (biological) weapons

| - =nd toxins and on theirdestruyetion (CCD/325/Rev,1¥)

1. Article I: add in the first line after the word "undertakes" the following:

"..« never in any circumstances to engage in research, ..." )

The first sentence will thus read:

"Each State Party to this Convention undertakes never in any circumstances to engage

in research, develop, produce, stockpile or otherwise acquire: ,.."

2. Article II: add after the words "accumulated weapons" in the fourth line, the

words "and agents",

3. Article III: Provisions of this article should also preclude the receipt by the

State Party to the Convention of assistance, encouragement, etc. ... by any other

state, particularly a non-party to the proposed Convention.

4  Article VI: The provisicns of this article should take into account the fact that

there are instances when relations between some States are of a nature as not to allow

of its normal implementation.

5. Article IX: The following elements should be reflected in the provisions of this

article:

(1) The principle of the prohibition of research, development, production and
stockpiling of chemical weapons and their means of delivery as well as the
destruction of both.

(1i) The obligation to implement this principle through negotiations.

(1ii) The element of urgency and importance of achieving a chemical convention.

6. 4 new Article is to be added providing for the procedure of withdrawal from the

.Convention. '

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

1. The present Working Paper summarizes six scientific reports recently distributed
by the Swedish delegation (see the footnote here below) and also some hitherto
unfeported results of efforts at the Research Institute of National Defence in Sweden
to contribute to the solution of remaining problems with seismological verification of
a ban on underground test éxplosions of nuclear weapons.

2. Paper (1) describes a method to calgulate, from the times of arrival of seismic
waves at seismographic observatories, the relative positions of particular events in
narrow source areas, such as earbthquake zones and explosion tests sites.  The method
provides not only rather precise relative poéitions but also confidence afeas on the
ground, as measures of ths precision of the calculated positions. The method steadily

improves itself upon acquisition of data from new events in the same source area.

l/ Telaseismic relative location of closely spaced epicenters (by K. Kogeus),
report C 4370-26, Research Institute.cf National Defence, StockhLolm 1968.

2/ Event identification for test ban control (by U. Ericsson), Bull. Seism. Soc. Am.,
volume 60, pp 1551-1546, 1970.

2/ A linear model for the yield dependence of magnitudes measured by a
seismographic neswork (by U. Tchsson), report C 4455~ 26, Research Instinte of National
Defence; Stockholm 1971,

4/ Seismometric estimates of underground nuclear explosion yields (by U. Ericsson),
report C 4464-26, Research Institute of National Defence, Stockholm 1971.
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Applications to some nuclear explosions on islaends in the Pacific Ocean and in Kazakhstan
gave 90 % confidence areas mostly between 25 and 100 square kilometers. In the present
context the method acilitates the understa.ding of differences between events by
relating them to topographic, geologic and tectonic features of the earthquake and
explosion source areas. The method facilitates decisions about the "nationality" of
events near national bBorders and the selection of areas to be‘inveétigated by other
means, such as inspectioné. In 8ll three applications the usefulness of the method

is greatly increased if the real position of some calibration events can be used to fix
the relative positions accurately on the map.

3. ‘Paper (2}, earlier versions of which have been the basis of several Swedish
statements on the test bah control problem (see e.g. ENDC/PV.309, ENDC/191, ENDC/PV.315,
ENDC/PV.323, ENDC/PV.385, ENDC/PV.399, ENDC/PV.415, CCD/PV.487) describes a method

to détermine, in numerical terms, the usefulniess of particular seismic discriminants

to the political decision problems posed by test ban control with or without obligatory
inspections. The problem involves, on the one hand, the probability of correctly:
identifying an explosion'as such and, on the other hand, the probability of striking a
false alarm about an earthquake. The political requirements on the verification’
procedure ask for a certain minimum probability for correct identification of explosions,
to deter from treaty violations, but also for a not too high rate of false alarms. The
latter is much dependent on the naturasl rate of earthquakes and, in the case of-control
with obligatory on-site inspections, also on the permitted rate of such inspections

and on their effectiveness. | The solution offsred in paper (2) takes the statistical
properties of earthquakes and explosions into account and compares the politically
required combination of deterrence level and false alarm rate with those practically
attainable. This method showed that, certain identification measures could be considered
as’ sufficiently effective for some test ban control purposes. However, several problems
“remained to be solved. Paper (2) did not take weak events into account, nor did the
method offer ways to comBine'simultaneous but often greaﬁiy different measurements at
several Statiqns in a_seiémographic_network. It also remained to establish more firmly
the statistical propefties of earthquake and explosion waves. = The observations used in
paper’ {2). were rather few and the conclusions drawn from them approximate with unknown
confidencé intervals. Another unSOlved”prdhlem;of great practical importance was
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therefore how to obtain numerical estimates of the reliability of results obtained
according to the method described in paper (2). These problems have been taken up
since then and have been at least vartly solved in some of the investigations sunmarized
_ here below. | ‘ /

4. In paper (3) the connexion between the yield or energy of an explosion and the body
and surface wave magnitudes measured by a network of stations, is described by a set

of linear equations between the magnitudes and the logarithm of the yield, with super-
imposed statistical disfurbances.' The relations between yield and mean surface wave
magniﬁﬁdes, reproduced here last year in document CCD/306 and obtained from Canadian
observatibns, was then new and coincides nearly with a relation recently published by

J. Evernden and J. Filson in the US (see the footnote below). Expressions for the
maximum likelihood estimateé of yilelds from network magnitudes and approximate confidence
ranges for these were also obtained. Of particular importance in the present context
were three findings. One was that the statistical disturbances could be described by
rormal distributions. The other was that, after an increase of the explosion yield

the magnitudes measured at some twenty Canadian stations increased in essentially the
same way at all stations. The third finding was tha%t, in spite of this, the relative
magnitude levels vary greatly (by nearly two units) between stations. This last
finding demonstrates the importance of avoiding global averages of magnitudes. - Instead,
one should try to keep apart the situations defined by individual source areas and
individual stations. Evernden and Filson (loc cit.) have found that differences between
stations can be correlated with local seismi: noise levels. The bearing of such level
diffepences on the lmpracticability of global everit magnitude$ for control of an
underground test ban above a certain'threshold'is discussed in paper (3) in some detail.
Iﬁdividﬁally calibrated stations aﬁd regtriction of explosions permivted under such a
treaty to calibrated test areas seem desirable in the case of such a treaty. Fihally,
paper (3) also provided a basis for the construction of discriminants which use body
and surface wave magnitudes and which-are normally distributed and independent of

the exp1031on yield.

Regional dependence of surface-wave versus body-wave magnitudes (by J. Evernden
end J, Fllson), . Geoph. Res., vol 76, pp 3303-3308, 1971.
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5. In paper (4) the yield estimation method established in paper (3) or subsidiary
methods.derivea fr@m it, -are applied to 20 different source-network or SOurcefsﬁatioh

: situations,:with;éq-undergr@und.nuclearAexplosiQnsfin the USSR and 75 in‘the us.
Estimates by one surface wave station are found to be about as preciée as joint _ .
-estimates by -four body wave stations. Yield estimates from surface waves are therefore
toAbe preferred, when available.and calibrated. Seismometric networks provide yield
estimates which can,be_as repeatable as the basic radio-chemical yield estimates, but .
withou# calibrated test sites and calibraped.stations the average correctness of such
seismometric estimates is. rather low.  In uncalibrated situations the seismometric
esﬁimgtes,sas given in paper (4), are only equivalent yields, being the yield to be
exploded in a reference area'(inAQurncase the Pahute Mesa in the Nevada Test Site)

to reproduce the magnitude from-the considered event. Of particular interést in the
present -context is the findinéAin paper (4) that the way described in paperr(B) to

obtain one earthguake-explosion discriminantvfrom all the body wave and surface wave
magnitudes recorded .in a'network, also combines the measurements in such a way that

the sharpnessbof”discrimination is increased as much as possible, thereﬁy'maximizihg

the ddvantage of using a nétwork of stations instead of single statibns.

6. Paper,(S) describes the activities during 1970 at the Hagfors Observatory in

Sweden, including its operational performance. Paper (5) also lists nuclear explosions
recorded at Hagfors, ihcluding the body end surface wave magnitudes. obtained thefe,

The spectral content of body.waves was found to depend very considerably on the pesition
of the source area, with high frequencies dominating in waves from the Aleutians and

from Eurasia. The detection capabiliiy'for”Eurasian:events was found to ve much better
than for North American. Of special interest in the present context is a summary

given in.paper (5) of studies of identification using discriminants constructed from
Hagfors measurements of body and surface wave magnitudes, of short. period spectral

ratios and of complexities.

7. Paper (6) gives a more detailed account of the identification studies on Hagfors
data summarized in paper (5). Identification by complexity is found to be somewhat
better for USSR explosions and Burasian earthquakes than for US ekplosions and North
American earthquakes, but in neither case the identification can be considered as very
effective. A4 yet unreported study of complexity data from other stations shows, however,
that identification by complexity can be much improved whenrdatanfrom several stations -
are combined. Identification by short veriod spectral ratio is noticeably better than

by complexity and again identification at Hagfors of Asian events is better than of
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North American events. The events studied so far with this method had_equiﬁalent
yieids down to about five kilotons. Identification by body and surface wave magnitudes
appear, howvever, to be by far the most effective method with Hegfors data. Again, '
Asian events are much better identified than North American events. However, present
equipment at Hagfors does not permit the required surface wave detection for explosions
in Centrai Asia with equivalent yields below fifty kilotons. For North American events
the present surface wave detection level at Hagfors is just below hundred kilotons.

8. Turther, yet unreported, Swedish studies deal with the optimal use of single
station discriminants, the combination of different kinds of discriminants, the use of
stations networks for identification and the dependance of the power of identification
by body and surface wave magnitudes on the position of the source area and on the

event strength. These studies include Canadian data on North American events which
show that identification can be made yield-independent; the available data, however,
did not cover yields below five kilotons. Using observations made in Montana, Scotland,
Australia and several stations in South Asia, significant regional differences in
identification effectiveness have been observed between Eurasian and between North
American source areas, as well as some striking homogeneities in the extended arc of
earthquake sources made up by the Kuriles, Kamchatka and the Aleutians. Finally, it
should be mentioned that a method has been found to determine the relisbility of
conclusions about identification capabilities. Applications in progress are intended
to show how confident one can be, on the basis of present observations, that a
discriminent can meet some specific political demand ahd also how many observations

one needs for quite confident conclusions. The purpose of these investigations is

 to show how much further obserﬁations, if any, are needed to consolidate our under-
standing of ldentification possibilities. \
9. Conclusions: This summary of Swedish research into seismic verificaﬁion of a ban
on underground tests of nuclear weapons has not given full consideration to the most
recent contributions from other research groups. At a later stage it will be possible
to obtain a more complete picture of the present state of understanding. Many of the
results summarized here above are also rather technical and bear mostly on how to
conduct further research about seismic identification. In a general way, however,

it can be said that the results recently obtained support and elaborate the decision-

theoretical approach described in paper (2) above. That approach has been advocated
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by the Swedish delegationsince 1967 as a way to get an adequatb test ban control. The
method of identificdtion by body and surface waves has been seen to work down to about
five kilotons,\provided that properly placed and equipped stations glverthe_necessary
,data; identification by this method can by highly efficient but differences in the
suséeptibility to that method of differént source regions make it advisable to consider
some source regions separately. Methods have been obtained for the efficient'use of
integrated data from station networks and they are expected to increase even further the
efficiency of identification by body and surfacé wave magnitudes. It also appears
that identificatiqn by short period spectral ratio might work at least down to five
kilotons. This is of speéiai‘interest,,as it appears much easier to record signals
from weak events for the application of this method than for the method using body and
surfact wave magnitudes. Our data basis is, however, far too narrow for final
conclusions about identification by short periéd spectral ratio. Finally, work is
under way to determine how much ekperimental data really are needed for confident

conclusions about identification capabilities.
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Introduction

As is well known; the United States as its contribution to progress towards a
comprehensive teét ban has devotéd considerable effort to the study of the seismic
detection, location, and identification of earthquakes and explosions, This research
has.beén directed toward, improving detection capability and location accuracy, the ‘
development of discrimination criteria, and the installation of appropriate
instrumentation to provide the necessary seismic data to support the discrimination
research. This presentation reviews our work regarding the present state-of-the-art
of seismic verification and its concomitant limitations. We shall review the progress
to date in puréuing this research from teleseismic distances, for which some major
Atools, including two new large arrays, are just now ceming into full operation.
Notwithstanding the success that may be achieved in such research, there are inherent
limitatibns to seismic techniques for the verification of a comprehensive test ban
treaty which we shall also mention.
Discrimination Criteria

Clearly there is a relationship between an understanding of source mechanisms

and an understanding of seismic signatures arising from those sources. Thus, much
emphasis is being placed in our current research programme on earthquake and explosion
source mechanisms. The effect of the source time—funcfion, the source dimension, the
inherentvsymmetry of explosive sources and asymmetry of earthqﬁake sources, the focal
depth, and realiétic earth structures have all-to be taken into account in developing
theoreticel models of seisﬁic sources. ’

As discussed perhaps most recently at the Woods Hole conference on gselsmic
diserimination, theory supported by experimental data nowASuggests several methods to
distinguish between earthquakes and explosions. Although the technique may or may not

GE.71~14432
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prove to be practical in a real world noise environment, we feel this development is
extremely imporﬁaﬁt. As long as progress is totally dependent on empirical correlations
to suggest differences between earthquakes and explosions we shall suffer from the
severe limitation introduced by the small size of the explosion sample. For a full
understanding of the seismic verification aspects relevant to a test ban, explosions
at arbitrary locations, in a variety of media, and at low yields, should be considered.
The practical management of a.nuclear test prograrme tends to limit the variety of
locations, media, and the number of low yield explosions to the point where the
available empirical evidence is inadequate or at least ambiguous. But the combination
of theoretical insight coupled with empirical observations may offer the possibility
of reasonably definitive scientific extrapolations where data are deficient.

As an example, in the Mg:m, method, it is believed that the source time function
affects the Mgim, ratio for earthquakes in a manner different from explosions and that
the source dimension function results in a more efficient radiation of surface waves
for earthquakes than for explosions. In a similar manner, the depth of focus; as well
as source time and dimension, affect the spectral content of surface and body waves
from earthquakes and explosions. Although the.question of why some earthquakes
extiibit unusually little surface wave radiation is still not resolved, the theory of
the seismic source as it is now understood indicates that in principle the separation
of shallow earthquakes and explosions will-continue below magnitude 4.5. Indeed,
recent data on Mg:mb indicate that the method which applies at m,5 extends below 4.5,
whether discrimination is based on 10, 20,.or 40 second Rayleigh waves. It should be
noted, however, that with decrsasing maghitude there is increesing overlap of the
earthquekXe and explosion populations in part as a result of the small signal-to-noise
ratios involved and in part due to regional variations in tectonic stress, attenuation,
and surface wave propagation. The former can be improved by increased signal-to--noise
ratio although the problem becomes greater at longer ranges; but the practicality of
calibrating all seismic regions of interest is unknown. , .

Another discrimination approach which previously appeared promising was the shape
of the amplitude spectra of Rayleigh waves. Recent theoretical results have demonstrated,
however, that this is not the case, and that earthquake source orientation has a
drastic influence on the shape of the surface wave spectra. For example, a shallow
focus dip slip fault has been found to give a spectrum similar to that of an explosion.
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Two important points coﬁcerning long period P, S8, and Love waves have emerged
from our research. The ratio of Love to Rayleigh waves appears to be a useful, but
not aé'yet fully developed, discriminant. Also the P wave spectra (0.3 to 3 Hz) of
the Aleutian explosions LONG SHOT and MILROW were quite different from the P wave
spectra of Aleutian earthquakes of cémparable body wave magnipude. Corner frequencies
for these sarthquakes were approximately one decade lower than for the explosions.

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

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

Short period spectral ratio techniques have been somewhat less successful and
must at best be considered diagnostic aids. We have found that the‘influence of
propagation path and receiver site characteristics are such that the techniques must
be carefully "tailored" in order to be usefui, For example, techniques_uséful at
LASA to identify presumed explosions in Eastern Kazakhstan fail when applied to NORSAR
data on the same evints nor are they usefu’ to identify explc ;ions in Nevada recorded
at NORSAR.

A general problem with all seismic discriminants, both short pefiod and long
period, is that they fail when applied to small events near the detection threshold
of the network due to signal~to-noise limitations. The aim of the ARPA large array

.programme and the Very Long Period Experiment is to explore techniques to enhance
signal~to-noise ratios thereby extending the effectiveness of discrimination criteria
to events of lower magnitude at teleseismic distances. A further aim is to demonstrate
the feasibility of the automatic digital processing of the large number of events
which occur at lower magnitudes,

Large Array Programme

The mechanism for signal-to-noise enhancement in long and short period arrays is
essentially different. ILong period noise, for periods of less than 25 seconds such as

that induced by oceanic storms, is generally coherent across the aperture of our large
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teleseismic arrays. The noise reduction relies on the formation of narrow beams
which allow the noise to be subtracted from the signal by heam steering. The short
period noiée, on the bther hand, is incoherent at sensor spacings of a few kilometers
and noise suppression relies on the number of elemehts in the array, the signal-to-noise
ratio increasing_és the square root of the number of elements. Two of ARPA's three large
teleseismic arrays are a combination of short_and'léng,period instruments, while the
third is composed entirely of long period sensors.

The first of these arrays, the Montana LASA, was completed in 1965 and has
operated cbntinuouély since that. time. Its current configuration comprises 345 short
. period and 16 three-component, long period instruments distributed over a 200 km
aperfure. The téleseismic defecﬁion ﬁhreshold of LASA, at the 90% incremental levél
for the distance range 6f 20° to'905 is abouf my 4;2 for short period signals using
automated data processihg techniques. As a result of experience gaired at LASA,
improvements were incorporated in the Norwegian array, NORSAR, partioularly in respect
to the sensor spacing and distributiop; automatic array monitoring systems, and
automated data processing. A six—moﬁth'operational test aﬁa evaluation of NORSAR
was initiated in February 1971. NORSAR, which is operated by the Royal Norwegian
Council for Scientific and Tndustrial Research, cdmprises 132 short period seismometers
and 22 thfee?component long period instruments. The teleseismic zones from which |
LASA and NORSAR will récord seismic events overlap and this will allow increased
corroboration between events particularly when our aim of multi-array analysis is
attaingd shortly. The recently completed Alaskan array, ALPA, is concerned with the
long period region of the spectrum. This array corprises 19 three-component instruments
in 60¥f60t boreholes. ALPA and'NORSAR Will allow corroborative data to be obtained
for long period signals from events in many of the world's seismic regions.

Very Long_Périod Experiment

A companion_programmevto the large arrays is the Very Long Period Experiment
initiated to obtain seismic data covering the 30-60 secpnd spectral band by utilizing
recently developed high géin broad band instruments, This instrument will be
installed at carefully selected, deeply buried, very quiet sites and is expected to be
capable of recording'seismic signals much smaller than normally recorded by the World
Wide Standard Seismic Netwofk instruments in this frequency band. A prototype system
has been operating at Ogdensburg, New Jersey, for the pasf two years with encouraging
results. Identical systems have been installed at five other locations: Fairbanks,
AMaska; Charter Towers, Australia; Chiang Mai; Thailana; Eilat, Israel; and Toledo.,

Spain., Plans call for improfed instrumentation at four other stations in the near future.
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Automatic Data Processing

In discussing the lérge array progranme, attention is often focused on the
distribution of instruments, their siting, response characteristics, and monitoring
v utility. One of the major research objectives, however, has been to test the
feasibility of operating and maintaining such an array and at the same time process
the large amount of data in an effective manner. There are over ten times as many
events to process if the array is operating at a mp 4.0 magnitude threshold rather
than at 5.0. Thus the very improvement in signal-to-noise ratio sought from the
arrays, which allow the detection of smaller magnitude events, imposes a critical
constraint on the data processing; it must be automated in order to handle the
greatly increased volume of data. Furthermore, recording systems must necessarily be
digital rathern than analog. ’

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

Seismic Location

An essential element of a seismic verification capability is accurate location
of all detected se’smic events. The locat on error.is depencient upon ‘the accuracy’
with which average travel time curves and regional travel time anomalies are known,
and to a large extent on the number and azimuthal distribution of recording‘statiqns
about the source area. A

As a result of our research programme improved P-wave world average travel time
tables, based on 400 earthquakeé and a number of largé nuclear explosiohs (well
recorded worldwide), have been developed. Azimuthally-dependent station corrections
have been established for our major seisnic observatories and source corrections have
been calculated for a number of source regions.

We have found that location error has besen observed at essentially all sites
where known source locations are available for comparison. One important cause of
errors in estimates of epicenters is éouroe bias, i.e., variation in velocity with
azimuth and incidence angle in a source region. Tectonic regions known to display
significant bias (erross of 25-45 kilometers) include the volcanic island chains of the

Meutians and Hawaii. Where bias can be effectively removed by use of calibration events
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to deternine regional travel time anomalies, it appears possible to locate large events
to within a few kilometers if recorded by a sufficient number of instruments well-
distributed in .azirmuth.

However, neither statistical stﬁdy of large numbers of esarthquakes nor the use of
naster earthquakes provides a sclution to the bias problem. Only explosions or shallow
earthquakes well recorded by local netﬁorks can provide calibrations for estimating source -
bias from the various source regions. As previously discussed, the practicality of this »
is unknown. . 7

As an example of the improvement possible with the application of travel time
anomaly corrections, consider the locations detefmined for 19 Nevada explesions recorded
at teleseismic distances by a network of 4 to 13 stations. Mean locatlon error was 26 knm
without corrections for travel time anomalies. The error was reduced to 3 km when
pre—determined travel time anomalies derived from other nearby explosions were utilized
in the calculations.

Future Prospects for Seismic Verification

Since the thrust of our concern at this meeting is the future as much as the past
and present, it is appropriate to comment on our expectations of the amouht and the rate
of progress that might be expected in the afea of identification and detection by seismic
means. In the area of'discrimination(criteria, considerable progress has been achieved
during the past decade by a number of research workers in various countries. Judging
fron the progress made to déte_and the wealth of ideas currently being discussed for
further improvements, it appears that the problem‘bf discriminating earthquakes from.
explosions by seismic means is a difficult but not teotally insoluble problen. However,
background seismic noise will almost inevitablj.constitute a linitation on how far this
progress can be pursued, and we anticipate that some uncertainties will pérsist above
the identification threshold. Improved seismic instrumentation is clearly needed to
attain further advances below magnitude 4.5 and to assess the limits of teleseisnmic
discrimination. ’

 We have seen that to translate the greater scientific understanding of the
identification problen into improvements in the seismic verification capability requires
more sophisticated installations than currently exist. One might suggest that it will
become important, for instance, to upgrade the capability to detect P-waves at lower
levels than is currently feasible in order to enhance detection and location.
Sinilarly, it would also 'seen important to improve identification capabilities

preferably down ito where tamped nuclear explosions at the few kiloton
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level can be readily identified at teleseismic distances. Likewise, expansion of
the existing network of seismic arrays and individual stations would seenm highly
desirable, This expansion would help to provide coverage for seismic events in all
land areas, particularly those in the northern hemisphere.

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

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

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

The cost of new installations is very difficult to estimate until the number,
size, and specific 1ocatibns of the static s are knmown. In gsneral, cost estimates
become less reliable the further one departs‘from an existing understood system. Also,
it rmust be kept in mind that optimm system performance requires a good deal of
operating experience before it is actualiy achieved, and it is crucially dependent on
the quality of system management. The more one relies, as one will have to, on
sophisticated techniques such as automatic real time digital processing and high gain
long periocd instruments, the more important overall systeﬁ menagenent will become.

Limitations of the Seismic Verification Method

It should'bé recognized that seismic means alone are not sufficient to achieve the
identification of earthquakes and explosions in all cases, even when the magnitude-of
the event would seem sufficient. Moreover, it seems unlikely that such a goal will
ever be realized because of inherent limitations in the method. In the first place,

identification can only take place where detection has preceded it. The practical
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1linit for the teleseismic detection of short period signals is set by the natural
noise field of the earth. Array technology, including the use of sophisticated
digitized adaptive filtering has provided a means for increasing the signal-to-noise
ratio. It rust be recognized that there may be'some minimum practical detection
threshold for short period signals, '

At higher nagnitudes, it should be remembered that there are now several
ambiguities per year above nagnitude 4.5 which cannot be resolved. Considering the
vagaries of seismic sources and seismic propagation paths, it seems likely that there
will continue to be circumstances where natural évents cannot be distinguished from
explosions by seismic means alone. Also, as teleseismic identification thresholds are
progressively lowered, explosions will be iaenfified whose origin is non-nuclear,
without the seismic means for drawing the distinction between them and nuclear
explosions of ‘the same magnitude. '

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

Neither should it be overlooked that the seismic coupling from an explosion would be
reduced if it took place in an undergrcund cavity. Cavities‘aiready exist that have been
~washed in salt domes by solution mining techniques in the course cr une'étorage of '
hydrocarbons. Moreover, with the inherent limitations in detection already noted,
partial, as well as complete, decoupling would affect the ability to decect and identify

seismic signals.
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Working Paper on the problem of underground nuclear explosions

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

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

In joining the’delegatibns that requested the conVening of the informal meeting.
.of June 30, 1971, the delegation of Italy meant to stress once again the extreme
urgency cf the problem »f stopping underground nuclear-tests. It also meant to .
geaffirmSthe view that initiatives for the institution of an international
seismological data exchange system might lead tc SubStahtial progress in the detection
and identification of seismic phenomena and thereby favour the solution of the problem
of undergreund testing.

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

The delegation of Italy is well aware of the complexity of the problems of
establishing an effective international seismologicél data exchange System. Never-
theless, it feels that by joint efforts in studying the technical aspeéts of this
problem positive resﬁiiéican definitely be achieved., The working papers which have
been circulated by other deiegations provide the Committee with a useful picture of
current studies and research in the field of seismology and at the same time hold out
prospects of further technical advances.

The delégation of Italy, as a preliminary contribution, submits, therefore, to the
Committee theAfollowing considerations:

» (1) In the view of the Italian delegation the problem of external monitoring is
linked with three fundamental assumptions:
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(a) Efficient collaboration and organization among the various nations concerned
in regard to data processing and to the exchange of scientific reports.

(b)  An adequate, homogeneous network of monitoring stations with standard
seismographs. In this connexion, considering for the time being only the -
noerthern hemisphere, Itély thinks that such well known bodies as LASA,

Norstar and Alpa should be integrated with other networks particularly in

the Mediterranean area. ' *
(¢) 1In the present situation and even allowing for further desirable improvements
in national seismic organizations, if a reasonable threshold for external
monitoring in terms of magnitude is to be accepted, it should not fall
below:4,75 for explosions in hard rock.

(2) The threshold value of 4,75, indicated above, may seem somewhat pessimistic,
especially in the light of tﬁe working paper CCD/327 introduced by the Canadian dele-
gation on June 29, 1971. However, withryeference to intercontinental paths which
are the mest significant for worldwide monitoring purposes, the Italian delegation
consiaers that the value of M, = 43, taken as a basis in the Canadian paper, can be
attained by national organizations in North America and Northern Europe but not by
stations in the Mediterranean basin. This is explained by the fact that in the
latter areas the geographical distribution of selsmic observatories was designed for
different purposes than that of the identification of underground nuclear explosions.

Another fact which must not be disregarded is that amplification of the shortw.
period seisﬁographs of many Mediterranean stations cannot be carried beyond certain
limits because of the presence of intense microseismic activity peculiar to the ‘
Mediterranean basin.  The predominant periods shown up by this microselsmic activity.
are of the same order as those of body waves with the result that the application of
appropriate filters produces distortionsrin the amplitudes of the waves whose periods
are to be identified. |

This is amply confirmed by measurements carried out at the Central Observatory_
of the National Institute of Geophysics at Monte Porzio of earthquakes of magnitude
45 approximately, and at distances of 3000 to 4000 km.

These remarks d» not take into account the possibility of "decoupling" whieh-
would obviously pose a number of problems thereby making the definition of the threshold
more difficult. ' : .
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The definition of a threshold, moreover, raises another question which in the
opinion of the Italian delégation  should be carefully examined: it seems beyond question
that for external monitoring purposes the threshold will have to be expressed in terms of
magnitude only; rather then in terms of yield; Hence arises the necessity to determine
the magnitude-yisld ratio between error limits of the‘order accépted in the case of
earthquakes,-that is a quarter of the unit of magniiude. It is a known fact that such
correlabions.are regional in character in ‘so far as they ‘depend on the geology of the
station. sites, They are also related to the actual paths of the waves reaching the
stations. | |

This problem has already been solved by seismology within satisfactory limits and a
similar method can be adopted by the various national organizations for useé at their
observation stations,: /

+4 .Once an acceptable magnitude-yield ratio has been obtained, a threshold value should
be»determiqed;b@aring in mind that the distribution of Seismic observatories in many
countries is not sufficient to guarantee adequate résults as fdr &s the problem of
nuclear testing is concerned isince it was designed for research in other fiélds such as
pure;séismology and tectonids. ' | ,

The above remarks should be taken as a purely techrical contribution to the problem
of defining a threshold.,  They leave-of course the door open to other solutions for a
gradual.fedugtion of underground nuclear tests such as those envisaged by the distinguished
representgtive of Canada in his constrictive proposals of 6 April last.

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

.lines: 7 :

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

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

(¢) Commitment by national authorities to bring their existing observatories
into line with agreed standards and, where necessary, remedy any
deficiencises., '
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(d) Commitment: by Governments to bear operational, equipment and research
costs and to lend»their‘assistance'in the improvemeﬁt of a world wide
seismological network along the lines indicated by Resolution 2663 A (XXV)
of the UN General Assomble

Particular attention, however, should be paid to the problem of exp1051ons in
alluvium over which there is a good deai of uncertainty. In this regard, the Italian
delegation was partlcuTerlJ interested in the statement of the Netherlands delegatlon
on 29 April last (CCD/PV.512) concerning thc possibility of identifying explosions in
alluvium by other means.

(4) As regards the most suitable approach in order to find adequate solutions to
the problem of nuclear tesfs, the Italian delegation b@lieves that very careful
consideration should be given to proposals which offer a way out of the deadlock brought
about by the -divergent positions taken 1n this Committee and a chance of making at least
partial progress, pendln” a complete solutlon to the probWem.

In this connexion the Italian delegation draws the Committee's attention to the
suggestions put forward in Italian working papers ENDG/234 and ENDC/250 of 23 August 1968
and 22 May 1969 respootlveJJ accerdl ing to whish the regulation of underground
nuclear explosicrms for peaceful purposes should temporarily be ‘separated from that of
underground nuclear explosions for military purposes.  Those suggestions, implying a
prior notificatinn to the IAEA of underground nuoleqf explosions for peaceful purposes,
were aimed at reducing the scope of the Tield not yet covered by the 1963 Treaty ond,'
theréfore, at creating a more favourable situation for the solution of the problem of
underground muclear cxplosions.

Commumication of data concerning underground nuclear tests for peaceful purposes
would févoﬁf},moreover, the improvemsnt of existing seismological verification

capabilities.
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Vorkine Paper on CVW verification

This paper examines three possible areas of CW verification: (1) safety
features in plants producing nerve agents, (2) the sealing and monitoring of plants
formerly producing nerve agents, and (3) sampling to detect possible nerve agent
production.

A.  Safety Features of Plants Manufacturing Nerve Agents

1. Safety features are a usual -- and often distinctive -- attribute of
processing facilities which deal with toxic materials. The final stages of
organophosphorus nerve agent manufacture, involving some of the most toxic known
substaﬁces, demand especially stringent controls to safeguard operating personnel
and surrounding areas. Many, although not necessarily all, of the foilowing safety
featuresimight logically be expected in counexion with nerve agent pro@uction:

-- The building in which processing is conducted is likely to be unique
in design. The specifications may call for it to be constructed with
solid, airtight walls and roof, with all openings having tightly fitting

. closures with a minimum possibility for air leakage. A bullding designed
and constructed in this manner would make it possible %o have a continuous
pressure differential between the exterior atmosphere, the work areas
within th» bullding and the toxic product production areas. The
maintenance of lower atmospheric pressure in the production areas would
help to prevent any accidental leakage of toxic‘materialsvfrom reaching
other sections of the plant or its surroundings. ‘

-- Intermediate products produced during agent manufacture are highly
reactive with oxygen and moisture of the atmosphere. In many instances,
the materials are pyrophoric, i.e., spontaneously flammable with the
atmosphere or its components. Because of this, the equipment and process
operations would be expected to have comprehensive vent control systems.
They would be likely to include provisions for inert ges purge of all
eqﬁipment as well as the maintenance qf’inert gas blankets over all process

and storage vessels to prevent contact with the atmosphere. Vents from

GE, 71-12901
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all process equipment lines and storage vessels would probably lead to a
cenfral vent where the gases can either be ‘scrubbed,” i.e., separated
by chemical and mééhénical means, from the atmosphere or fflared,™

i.e., burned under controlled conditions to prevent accidents.

Pumps used in nerve agent plants would prébébly be of a type which
insure positive control of possible leaks of material to the atmosphere.
Because of the problems of keeping pumps leakfree, process flows might be
by gravity. Submerged pumps could be used in storage and supply vessels
to minimize the likelihood that accidental leakage could épread.

Within the process building personnel areas would very probably be
separated from the process areas by airtight construction. All normal

production operations could be conducted by controls located in the

personnel areas. For example, valves which may require manual operation

for process control could be provided with reach rods which extend into the
operating area through airtight packing glands, i.e., seals made of an
impervious material, installed in the walls separating'the process area
from adjacent corridors. Windows would probably be provided in the walls
between the safe corridors and the process area to permit observation of
the process and of any personnel that are in the toxic area. There may
also he closed-circuit television,'with the receiver in the control room
using a portable television camera which can be plugged in at various
locations in order to permit visual observation of activities within the
process area by control operators.

A1l personnel who work in the general area would probably be supplied with
individual protective masks. ‘There would be a number of gas alarms located
throughovt the building in order to give automatic warning of malfunctions
creating a toxic situation. Test animsls, such as rabbits, may also be
kept in cages in critical areas to provide indications of leakage of toxie
materials., All pe:s)ns>who enter the toxic area would normally wear full
protective clothing. Portable radio receivers and transmitters may be
provided for use irside such protective suits. This would allow standby
safety operators in the corridor to communicate with personnel within the

toxic area.
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Doors/into the toxic area may lack handles or other means of opening from
within the toxic area, and exits from the process area would be through air
locks, Qiuh self-closing doors. wach air lock would probably be equipped
with sprays and with sufficient sprayvheads to thoroughly drench any person
passing through the exit. The first or inner spray would likely be
connected to a 5% caustic system and the outer spray comnected to a service
water system for rinsing. Waste from these showers would drain into the
chemical waste system.

The process area may be equipped with overhead spray heads for spraying

a caustic solution or water as controlled by valves in the corridor.
Caustic spray is useful to detoxify equipment.and to neutraliZe agent
spilled within the area. Water sprays may be used to wash down the
equipment and to wash away causfic contamination from the process area.
These same sprays may be used in the event of fire in the toxic area.

There may be special arrangements in the plant and process design

to reduce the hazards of sample taking. Special sample chambers may be
provided which discharge a predetermined amount of material which will

not overflow sample bottles. - An interlock could be providedvthrough the
wall between the process area and the laboratory so that.samples can be
passed directly into a laboratory hood without the sample tsgker leaving the
toxic area. Provisions may be made within the toxic area to decontaminate
and dispcre of returned samples.

Emergency facilities, to include air for instrument operation and power

for lighting, operation of the.air "scrubbers™, and ventilation, may be
provided as a backup in the event of normal power failure. This may
include a system for automatic activation of the auxiliary pover source

in an emergency.

Any facility found to be eguipped with many or all of these safety

features would merit further investigation. The presence of these safety features

would, however, not be determinative of nerve agent production. What is considered

to be a necessary margin of safety may vary significantly from country to country,

between civilian and military-run facilities and from one plant to another. There

are also some kinds of commercial chemical production, including that involving
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organophosphorous compounds, which are potentially very hazardous for plant personnel
and, if not adequately controlled, démaging to the environment.  Such considerations
may Jjustify maximum possible safety controis in commercial plants similér to what
might be expected in nerve agent production. However, while safety features and
environmental safeguards assoclated with nerve agent production may Be»found in some
commercial manufacturing, they are nevertheless sufficiently unusual to merit serious
attention in the broad study of CW verificiation.

B, Sealing and Monitoring of Production Facilities

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

2. There are several ways to dispose of former nerve agent plants. TFor
instance, they might be converted for commercial manufacturing. This would raise one
type of verification problem, which has been frequently discussed in the CCD, based on
the need to assure that commercial manufacturing is not replaced or'supplemented by
agent production, , 7

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

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

5. Closing down former nerve agent plants would raise another type of verifica-
tion question. Assuming the 1oca£ion were known, verification's major rele would be
assuring that activity was not -resumed at the site. One way to gain this assurance
would be through sealing the facility. This could involve placing some form of
sealing devices on doors, fans associated with ventilatlon equipment, or on certain
key valves in the process equipment. This would have to be done, howevér, in such
a way that an inspector checking such seals would be able to tell whether they had
been tampered with. This would depend on techniques involving tamper-resistant
unattended safeguards. These have been studied in connexion with safeguarding

power reactors and other nuclear facilities. ~ A progress report on a joint'Canada/USA
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safeguards research and development project sponsored by the Atomic Energy Control
Board of Canada and the US Arms Control and Disarmament Agency was presented at an
TAEA symposium in Karlsruhe, FRG, in July 197G. . The projeét‘s purpose was develop-
ment of a practical system using wnattended instruments, the integrity of which would
be assured even though all design and operational details were known to participating
governments.

6. VWhile it is doubtful that any seal or other technical barrier could be made
completely inviolable, there may be ways to give high assurance that an unattended
system would show that it had or had not been tampered with. One possibility would
be specially sealed containers around key valves or ventilation equipment controls.
The contéiners might be made of heat resistant Pyrex glass with aluminizéd inner
surfaces; | They would need to be the proper shape to fit around the'item to be sealed.
Once placed around the object, the container might be locked by using a fiber-optic
cable threaded through holes in the container. A fiber-optic cable consists of glass
fibers, bonded together with epoxy. Random cross sectlons of such cables show
distinctlykdiffering fiber configurations, because of uncontrollable varlables in
aligning the fibers during manufacture. Each cable thus has its own unique "finger-
print", which cannot be duplicated, but which can be recorded by photographing the
optically polished fiber ends. Au attempt to.pull such a sealing cable free or cut
it would distort or destroy the unique “fingerﬁrint”. t would not be possible to
reproduce on identical "fingerprint®.  An inspector equipped with a photograph of a
crosg section of the original sealing cable would be able to compare its configuration
with that in the locking device and notice any differences. Efforts to penetrate the
glass container withoub disﬁurbing the sealing cable could be made discernible-in a
muber of rgys.  For insteunce, the interior aluminium coating referred to above would
help to make even small holes visually obvious.

7. Another way to ensure that a closed plant was not put into production again
would be by the use of seismic sensors. Every production facility with mechanical
equipment causes a vibration pattern in the structure, building or ground surrounding
the plant. In theory a seismic device could be installed in or ab a closed facility
to dstermine the presence or gbsence of vibrations which accompany manufébturing
activity.

8. There are a number of practical questions concerning the utility of sensing

devices such as seismic detectors in monitoring a closed-down facility. For example:
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1) How would the sensor function? Would it transmit continuously or only
if vibrations exceeded a certain level?

2) To what degree could the sensors oe made tamper-proof?

3) How frequently would a sensor require maintenance servicing or inspection
to assure proper functioning?

4) At what distances and by what means could sensor signals be monitored?

5) Could seismic detectors distinguish between vibration patterns? Could they
be developed to monitor a fully or partially converted plant to assure that it was not
engaged in agent production? ‘

9. There are other types of sensors which might be useful in monitoring a closed
down plant if installed in'or near the facility. For example, closed circuit televi- -
sion or heat detectors could be of help in determining that a facility was not being
used., In gddition, there are a number of sampling techniques -- some of which are
discussed below -- that might be developed for use as remote alarms signalling
resumption of activity possibly related to nerve agent production.

C. Sampling to detect possible nerve agent production.

' 1, Organophosphorous nerve agent production is characterized by the presence of
distinctive chemical éompounds in the later manufacturing stages. They are present
to some degree in all materials, including wastes, which have come in contact with
the final processes.

2. A number of analytical techniques, which are at various stages of develop-

- ment for other purposes, might have applicahility in on-site sampling for nerve agent
production. Japanese VYorking Paper GCD/301 déscribed one such method, gas chromato-
gfaphy. ‘Other techniques of possible interest include infrared spectrophotometry,
thin-layer chromatography, nuclear magnetic resonance Spectrometry, emission
spectography, electron paramagnetic resonance, colorimetry, enzymatic analysis, and
nass spectrometry.

3. It is pfobably necessary to concentrate CY compounds present in air, water,
and soil. samples before effective analyses can be carried out by any of these methods.
Air and water samples might be concentrated by passing them over absorbent materials
like charcoal or ion-exchange resins. Nerve agent compounds present in soil and
vegetation samples could be extracted with a solvent.- Some analytical procedures
require sémples with a very high degree of purity. With these pfocedures, it would

. . i v
be Nnecessary to separate the target compounds from extraneous substances in the samples.
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For example, only high-quality samples are satisfactory for use with nuclear magnetic
resonance techniques. The following analytical techniques, in addition to gas
chromatography, might be considered for possible roles in inspection sampling:

- Infrared Sggctggphptgmetgx detects and identifies small quantities of
substances by analyzing the structure of molecules. The infrared absorption spectrum
of a compound acts as a sort of “signature" which can be compared with spectra of
various possible substances.

- Thin~Layer,Chroég}ography (TLC) is a technigue for separating the components

of mixtures on a thin layer of fineiy divided solid gbsorbant.” The resulting
chromatogram shows a series of small deposits each, ideally, vontaining a single
component of the analyzed mixture which can be visualized and compared to predeveloped
signatures. : '

—  Huclear Magnetic Resonance (NMR) is the term applied to spectroscopy used
to detect and distinguish between the nuclear particles present in a sample.

o Emission Spectrography is based on the principle of supplying additional
energy to the electrons of molecules. Since there are definite energy states and
since only certain changes are possible, there are a limited number of wave-lengths
possible in the emission Spectrum, which can be measured. |

—  Electron Paramagnetic Resonance (EPR) is based on the fact that atoms, ions,
molecules, or molecule fragments having an odd number of electrons exhibit characteristic
magnetic properties.

— Qplorimefgx is a quantitative'method of meagsuring the amount of a particuiar
substance in solution by determining the intensity of its colour. Most colorimetric
methods currently in use are photometric, where the colour intensity is measured by a
photoelectric cell, Readings can be made in visible wavelengths as well as in
ultraviolet and infrared.

-~  Enzymatic Anglysis. Substances which accelerate chemical reactions without
belng used up in the process are known as "catalysts"; those formed in living cells
are called "enzymes", Organophosphorous nerve agents interfere with the action of an
enzyme, cholinesterase, essential to the functions of the nervous system. An
analytical system utilizing cholinesterase might bg used to detect and measure

organophosphorous compounds,
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-~ Mass Spectrometry uses an instrument that sorts put ions according to the
ratio of mass to charge. Usually, the ionic species are brought successively to
focus on a fine exit élit and collected on a device which can measure the intensity.

4. While all of these techniques are of proven value in analyzing
organophosphorous compcunds under laboratory conditions, %heir respective
usefulness for on-site inspection has not yet been thoroughly examined. There
are a number of factors that need to be taken into account, including sensitivity,
expense, portability, and speed as well as simplicity of operation under actual
sampling conditions. Further study of the technical aspects of inspection should
include attention to the question of what kinds of sampling techniques might be
most appropriate. /
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Working Paper on aspects of the definition of "toxing®

Introduction

Accoraing to the definitions given in the UN-report on chemical and biological
weapons (A/7575) and the WHO-report on Health aspects of chemical and blological weapons
(1967) toxins are to be considered as chemical warfare agents due to their (direct)
toxic effects on living organisms and the fact thet these effects are not depending on
multiplication of the agent as is thé characteristicum of B agents., However, nowheré
has a comprehensive definition of toxins been given allowing & clearcut delimitation,
although a useful description of toxins is to be found in the working paper CCD/286,
April 1970, of the USA, In a comprehensive tresty covering prohibition of development,'
preduction and stockpiling of both B~ and CW-agents a strict definition would not be
necessary. For geparate treaties, however, a definition seems indispensible.

The term "toxin" is often used in a vague sense, Some authorities consider any
poisonous substance of biological origin or occurrence as a toxin, other authorities
regard only macromolecules of microbial origin, lethal to man in microgramme amounts,
as toxins. In addition there is the question of synthetic or semisynthetic toxins to
be considered. ;

The toxic effects of toxins extend over a wide range, the weakest being comparable
to the less toxic chemical werfare agents and the strongest to the most potent bio-
logical warfare agents, This is exemplified in the table annexed to this paper.

The fact that some very toxic compounds of bioclogical origin have important use
as medical drugs in small gquantities must be recognized and providéd for in a treaty.

The following is an attempt to discuss briefly the implications of different ways to
define the concept toxins for use in a treaty dealing explicitly with toxins.

Pogsible criteria for the definition of toxins

Criteria, which can be used fof the definition of "toxins", are of four main types:
(a) The natural origin or occurrence of the compounds;
Examples: Biclogical, microbial or micrcbiological, bacteriological.
(b) Degree of toxicity, type of toxic activity, and mode of action;
Examples: Highly toxic, toxic in amounts less than one mg, neurotoxic,
incepacitating.
GE.71-12895
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(¢) The chemical nature of the compounds;
Examples: Proteins, macromolecules.
(d) Chemical operations producing toxins and poisonous substances related to toxins.
Examples: Synthetic, semisynthetic, chemically modified.
A definition of "toxins" will very likely have to include criteria of more than one
of the above types. In the following, some criteria and possible combinations of
criteria will be briefly discussed,

Natural origin of toxins

One of the more or less unspoken understandings with the hitherto presented
concepts of toxins is that they are chemical substances resulting from metabolic processes
of living organisms. Thue, in the above mentioned UN-report on chemical and bactverio-
logical (biological) weapons, toxins are defined as "biologically produced chemical
substances which are very highly toxic and mey act by ingéstion or inhalation" (para-
graph 44). This definition will include not only the classical toxins of microbial
origin (e.g., botulinum toxin A) but also toxic compounds of plant origin (e.g.yconvalla-
toxin) and animal origin (e.g., tetrodotoxin and many snake venoms).

For warfare purposes, highly toxic compounds of microbial origin are presently of
higher potential importance than compounds of other biological origins. One could
therefore circumscribe the definition to include only compounds of microbial origin, if
such a narrow definition is desired. It would still cover mcst of the natural toxins
of potential warfare usefulness known today.

However, it may turn out that some highly toxic compounds of plant or animal origin
are sufficiently stanle and easily distribuved to have a place in a potent weapon
system. In order to ahticipate such a situation, it méy be advantageous to include
toxic compounds of any biological origin in the toxin concept.

An interesting fact is that some toxic compounds arise from non-biological trans-
formations occurring in nature, e.g.,hydrolysis and oxidation of substances of biological
origin, In a strict sense, these toxic compounds are not "biologically produced", but
ought to be covered by a definition of toxins.

Toxicity of toxins

The expression "very highly toxic" used in the above-mentioned UN report reference
is somewhat inprecise. "Some toxins merit special considerations as warfare agents
because they are effective in doses smaller, sometimes several orders of magnitude smallé;,
than one milligramme for’a;man. This dose is below the dose limits of today's most

powerful synthetic agents.
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If toxic compounds of any biological origin are considered, this interpretation of
"very highly toxdc! should include, s g.,botulinum toxin, staphylococcal enterotoxin,

tetrodotoxin (fish, newt), and batrachotoxin (frog), see the table. Some of the
naturally occurring toxic compounds, excluded by a definition of "very highly toxic", are

monofluorcacetic acid (plant: Dichapetaluin cymosum) and hydrogen cyanide (fungi).

If a minimum effective dose is specified in a prohibition, it would appear natural
also to specify the mode of administration, since many compouhds will differ considerably
in toxicity, depending upon whether they are introduced,e.g., intravenously, orally,
percutaneously or by inhalation. However, it is probably more convenient if the criterion
of toxins is to be employed to regard all compounds that fulfil the minimum effective
dose criterion by any means of administration, as toxins (provided that they also meet
certain other criteria). .

If the aim of a definition of the toxin concept for warfare purposes is to include
only the macromolecular (see below) microbial toxing, criteria may be chosen from their
immﬁnological properties. In contrast té other toxic compounds, the macromolecular
microbial toxins act as antigenés and stimulate antibody (antitoxin) production.

Chemical nature of toxins

Most of the highly toxic microblal compounds are proteins of high molecular weight.
However, also other chemical types of compounds are represented, e.g., a highly fever-
producing, non-protein macromolecule is known from E,coli (minimum effective dose for
man 0,0001 mg). Many other types of chemical compounds are found among the highly
toxic plant and animal constituents.

The only possible delimitations of the toxin concept by means of purely chemical
criteria are by defining toxins as proteins and/or macromolecules. However, in either
case, virtvally all highly toxic compounds of plant and animal origin, as well as some
of microbial origin would be excluded.

Synthesis and semi-synthesis of toxins and of chemically closely related compounds

The criterion based upon some type of biological cccurrence or origin does not cover

3 de

the possibili?

e

®

Les of man—madé, chemically wholly synthetised substances. Neither does it
cover by chemical means modified substances of biclogical crigin or occurrence. Thus,

in many cases, slight chemical modifications of highly toxic molecules can be made
without major alteration of their toxic properties, c.g.if an extra methyl group is

introduced in a part of the naturally occurring batrachotoxin, the toxiclity is somewhat
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enhanced (LD5O for subcutanenous administration in mice changes from 0,002 to. 0,001
mg/kg body weight). This semi-synthetic compound is best prepared from the relatively
innocent frog constituent batrachotoxinin A. It would not quelify as & toxin, unless a
proviso is made to the effect that compounds, closely related to naturally occurring,
hig?ly toxic compounds, will be regarded as toxins if they have similar toxic properties.

- 1SD (lysergic acid diethylamide), which is considered as a potential chemical
warfare agent, constitutes another example., It has not been found in nature, but is
very closely related to lysergamide (known from nlants of the genera (Argyreia, Ipomea,
and Rivea). Lysergamide exhibits psychotomimetic activity in doses below the milli-
gramme level, and LSD is abcut ten times as potent. If only highly toxic compounds of
biological origin are considered as toxins, lysergamide, dut not its chemically produced
derivative LSD, would be embraced by the definition.

Judging by the rapid advances of organic synthesis, it seems very likely that within
a decade numerous highly toxic compounds can be prepared, modelled upon naturally
occurring complex substances. A comprehensive toxin definition oﬁght to inciude these
probable synthetic or semi-synthetic compcinds, '

It is evident that it might be difficult to cover in definitions all the varieties
that may arise in this respect from different chemical operaticns and an expression as
"compounds chemically closely related to toxins® may be used although not totally
adequate. It should be possible to overcome the imperfecticn by specifying the nature
of the chemical modifications (e.g., substitution, change of an amino acid residue,
horiologation).,

Summary

The concept of toxins must be clearly and unambizuously defined in a treaty
obligation,

A definition for treaty purposcs might be adopted by a selection from the different
criteria listed hereabove, i.,o., natural and synthetic origin, toxicity and chemical

nature.
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CANADA

Working Paper on atmospheric sensing and verification
of a ban on development, production and stockpiling of
chemical weapons

Over the past two years many proposals have been put forward for discussion
‘at the meetings of the CCD on possible ways of verifying that an international
agreement on the prohibition of the development, production and stockpiling of
chemical weapons is being honoured by the signatories, These proposals have ranged
from the employment of on-site inspection teams, to remote sensing by sophisticated
technical gadgetry. The most reliable verification scheme is one where international
inspection teams are permitted within a country. A discussion of such schemes
is given in the SIPRI report. However, the degree of intrusion may not be acceptable
and Canada, along with other countries, has been striving to find a method, which
is both reliasble and acceptable, and during the past six months has examined remote
atmospheric sensing of field testing of CW agents.

First the various possibilities of monitoring the industrial and military
activities of a country from a distance were considered. The SIPRI report suggested
that economic monitoring of a country might provide a good indication of contravention
of a chemical arms agreement, but the US reported in a paper last year (ref. CCD/311)
that in the case of the nerve agents, econcmic monitoring in itself is not feasible -
and the situation would be even more difficult with other known chemical agents.

We have looked into the possibilities of monitoring a country by means of
satellites and while we have limited expertise in the field of military satellite
reconnaissance, we are unable to visualize an agency working under the auspices of
the UN utilizing such an approach. The British last year concluded that satellites
would not likely prove to be very effective., Moreover it would be a very expensive
and complex approach to verification which would be available to only a few wealthy

nations and under present political structures, not the UN.
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We concluded in our survey that the only approach which did not involve intrusion
and was within the realms of feasibility was remote chemical sampling of chemical
test areas. The S5/'PRI report expressed sore confidence in monitoring chemical
testing while the UK in their paper to CCD last year expressed doubt as to its
value.

In our study on chemical sampling we assumed that in order for a nation to have
a significant chemical warfare capability it must field-test the weapons that it
has developed, The size of such a test could range from the detonation of a
single artillery shell to the spraying of terrain by an aircraft. We have chosen
the case of a large scale aircraft spray trial to illustrate the feasibility of
detecting agents downwind of a test site; obviously the larger the experiment
the easier would be the possibilities of detecting it. But it is not believed
that tests would be carried out with live agent on a scale larger than this since
much can be done with simulants: i.e., use of agents relatively non-toxic but which
possess physical properties similar to toxic ones and as a result when detonated
or sprayed behave in much the same way.

It was assumed that 'an aircraft could contaminate a strip of terrain of
dimensions 1,000 metres cross-wind by 250 metres downwind to an agent density of
betwsen 5 and 20 g/m?. Downwind concentration (mg/mB) and total dosage (mg. min/mB)
profiles for the following agents: mustard, a representative persistent V-agent,
and two volatile G-agents, sarin and soman, were calculated. Mustard was assumed
to have been laid down to a contamination density of 20 gm/m2 while the others
were assumed to be laid down to a density of 5 g/m29 These agents are representative
of those which an industrial country with a CW capability might be expected to possess,
i.e., a persistent vesicant, two volatile nerve agénts and a persistent nerve agent.

Calculations of the downwind concentrations and the total dosages were made with
the 2id of a diffusion model which Canada has developed to assess downwind chemical
agent hazard, This model is based on classical atmospheric diffusion models; it
takes into account the nature of the terrain, the absorptive and evaporative
characteristics of the agent, and the meteorological conditions that the programmer
wishes to simulate., Since this model is a steady state model, all agent vapour

concentrations.
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Two extremes of meteorological stability were assumed, namely slight lapse and
moderate inversion, and the criteris of detectability of agent used was the level of
sensitivity of the various agent detection devicés currently available to the Canadian
Armed Forces.

Our studies have amplified the fact that certain agents, especially some persistent,
nerve agents, are readily absorbed on soil and vegetation over which the agent cloud
passes, For example, we do not believe, given the sensitivity of the existing detection
equipment, that a persistent V-agent could be detected at distances of more than approxi;
mately 10 Kms downwind of our simulatzd source. And, in our opinion this distance would
tend to be optimistic. On the other hand, there is some chance of detecting a large
sarin gas source at distaﬁces in hundreds of kilometres. £:1 mustard laid down in the
contamination density mentioned might be detectable at distances in the tens of kilo~
metres. Again we wish to emphasize that these are theoretical calculations and if
anything are overestimates. Obviously if the test involved the detonation of a single
chemical artillery shell, the problem of detection would be much more acute.

No clear statement can be made concerning the feasibility of remote chemical
detection of. CW agent field testing since we would require knowledge of the characteris-
tics of the agents which we are attempting to detect. But from our studies we find that
whilst it may be possible to detect some CW ageuts at considerable distances downwind of
their source, it is virtually impossible to detect others at very short distances.
Therefores, it is believed that remote atmospheric sensoring, by chemical sampling
techniques, is not a practical approach tc verification unless sampling sensitivities
are gfeatly,increasei and some form of dntrusion is allowed.

It is reasonable to assume that chemical sampling capabilities could be increased,
say a thousand fold, and used to identify s nerve agent at an air concentration level of
approximately 2.5 x 10'5 mg/m?. Such a level of sensitivity would greatly increase the
downwind distance at which detection and identification of agents could. take place.
However, it is improbable that chemical samplers, even. if they had such a capability,
could be used on their own and cutside a country to verify adherence to a chemical test
ban: some countries are just too large, also there is the chance of agent ‘being washed
out by moisture and dispersed by natural barriers such as mountains. It is unrealistic
to suppose that an agent cloud after travelling for thousands of miles could be detected
by the presently available sampling equipments. Thus any country with a large land mass
could ensure if it wished to carry out a test, that its activities could not be monitored
by a neighbouring country by careful selection of the location of the site and under-

teking testing when prévailing winds were in the apprcpriaste direcvion,
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There is another problem. What countries are willing to have such instrumenta-
tion, controlled by fofeign nationals, with:n the confines of their national boundaries?
Perhaps one might be restricted to placirg them on the borders of a remote country
because the country in question may in turn be surrounded by an adjoining country
which is égain‘opposed to this intrusion. Under such circumstances one would be
forced either to sample from the nearest country willing to permit this intrusion,
or from international waters, which might easily be thousands of miles away.

In most studies on possible approaches to verification the constraining factor has
been the problem of gétting close enough to the source of possible ¢landestine
activities to verify adherence to the international agreement. We believe that
remote chemical sampling of the atmosphere to monitor the testing of chemical weapons
with the existing, or improved, equipment is not feasible. It might be applicablé
to small countries but in the case of countries that are thousands of miles in one
direction, dilution of the‘agent cloud over such distances would greatly decrease the
possibilities of detection. " Then also, as we have pointed out, gome agents because
of their absorptive characteristics are virtually undetectable a fou kilometres doun-
wind of their source.

So far this has all been rather negative. We can suggest, however, a way of
using chemical samplers in a verification scheme, which while involving a degree ot
intrusion might be acceptable to those nations seriously interested in resolving this
problem. The effects of industrial pollu%ion on our environment have caused increasing
concern within the last few years. as the industrial development of the world has
outstripped industry's efforts to dispose of its waste products. In thenworld today
many governméntfagencies have been set up to control pollution and to attempt to make
industry operate within strict anfi—pollution guidelines. It is now normal to see in
the daily newspapers of large industrial cities in the North American continént thé
measuréd atmospheric concentrations of sulphur and nitrogen oxides above these ciiies.
We would suggest that since trace quantities of nerve agents from fiéld tests could
conceivably be considered as other pollutants in the atmosphere, they could be
detected by a national pollution monitorihg gystem which has an international exchange
of information.
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There would be problems, but the war gases of primary concern, the nerve agents,
have their own distinctive signatures. They sre organophosphorous compounds, and as
such are not easily confused with common irjustrial pollutants. It might be feasible
to develop a "national" monitoring system if nations would agree to collect concen-
tration levels, for example, of organophosphorous compounds within their country. The
collection of the data could be carried out by a national network of meteorological
‘stations, whilst transmission and summary analysis of the data could be carried out
within the framework of international exchanges such as now exist through the World
Meteorological Organization.

In conclusion we can summarize by stating that in our opinion remote
(extraterritorial) chemical sampling for the verification of an adherence to a
chemical disarmament agreement does not appear to be feasible, However, in addition
to any economic monitoring, considered in other working papers, employed in connection
with the control of pollution, the use of samplers for verification by national means
and surveyed by an international organization merits further examination. It may be
within this context that techniques might be established that would assist in the
development of a verification mechanism for a ban on the development, production and

stockpiling of chemicsal weapons.
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Working laper on some problems concerning the
prohibition of chemical weapons

During the informal meeting held on July 7, 1971 with experts present, the
delegation of Iﬁaly dealt with three majof technical problems which, in its view,
should be tackled with a view to a solution of the question of the prohibition of
chemical weapons, namely: (1) the compiling of a complete list of agents to be
banned; (2) the control of production of such agents; (3) the destruction of
stockpiles of chemical agents. '

For the Committee's further conslideration the views of the Italian delegation
are set forth in this working paper.

(1) With regard to the first problem - compiling of g complete list of agents

to be banned - our delegation has studied with keen interest the various proposals
that have already been submitted by other delegations. We note, however, that the
Committee has so far been unable to undertake a thorough comparative analysis of the
proposals and to draw, where possible, useful conclusions for our further work. In
this connexion we should like to stress once again the desirability of the Committee
itself taking steps to establish a group of expsrts with the task of studying such
proposals. It will be recalled that on 30 June of last year we submitted a working
peper (CCD/289) on this procedural matter.

Among the various suggestions for the compilation of a 1list, those submitted by
the delegation of the Netherlahds and of Japan deserve particular attention. The
Dutch proposal contained in document CCD/320 of 2 March last, has the advantage of
covering in a single general formula all the organophosphorus compounds recognized
today as chemical agents or as very similar to them; and it includes therefore, by its
very comprehensiveness, all those which are or will be synthetically produced, e.g.
Sarin, Soman, Tabun, V Agents, Tammelin Esters, insecticides, etc. Even if this
general formula leaves cut a number of substances officially defined as warfare agents
(e.g. mustard gas, cyanogen chloride, phosgene, etc.) it does cover all the agents that
actually constitute the most dangerous and lethal weapons of chemical warfare. It should
not be difficult, however, td reach agreement on a complete list of agents nbt covered
by the formula.

GE.71-14439
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(2) Concerning the second problem - control of substances to be prohibited -

here again we note that the Committee has no suitable body to study and co-ordinate
the various proposals in order that the Committee itself may undertake a proper -
assessment of this problem. ‘ 7 7 ,

Some of the working papers and statements of other delegations on the control
question have received careful consideration because of the specific data they contain. »
In his statement of 18 March last the distinguished representative of the United
States discussed the percentage distribution of raw material flows in respect of its
overall utilization in the economy of a given country. According to this statement,
the percentage to be diverted in order to obtain 10,000 tons of phosphorus agents
annually was only about one per cent of raw material produced and therefore too
insignificant a variation to arouse suspiclon and justify a complaint. This con-
ciusion would apbeaf at first glance to rule out any possibility of pursuing this
list of inquiry.

If, however, we look more closely into the implications of the United States
representative's argument, the question can be seen in less negative terms. It is
true that the percentage variation required for the production of 10,000 tons of
phosphorus agents is small in the case where the quantity of raw material is quite
considerable. Eut, by taking into account smaller quantities of raw material, we
find that the percentage variation assumes significant values. Let us assume, for
example, an economically advanced country processing in one year three million tons
of phosphate rock; its raw material production is assumed to be aboul one-tenth the
amount postulated in the American example but well above that of the great majority
of countries in the world. It must be cdnsidered that this hypothetical country in
case of war (and perhaps particularly in such a case) could not avoid devoting very
important quantities of raw material to vital economic sectors (fertilizers, fuels,
lubricant etc.). It is therefore reasonable to estimate that the amount of phosphorus
still available, from which the quantities necessary for the production of chemical
agents could be drawn, would be about 50,000 tons; which means that in.order to
~ produce 10,000 tons of warfare agents the country would have to divert 2,000 tons
(4% of the S0,000:tons) which is quite a significant variation.

The objection that to take a smaller parameter for phosphate rock mined or . -
availatle could imply a smaller production of chemical agents does not seem convincing.
The quantity of agents produced or to be produced does not depend on the availability of
raw material, but essentially on military requirements. The latter necessitate thaf
producticn of chemical agents cannot be kept below a certain level without its

becoming of no military significance.
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From these considerations it seems clear that, if only one parameter is used for
our snalysis, controls are not feasible for the generality of countries, but it is
equally clear that the number of countries for which controls do not seem feasible
would be small. On the one hand, there are a very few countries whose production of phos-

- phate rock is so large that the percentage variation’in respect of raw maﬁerial that
might be diverted to weapons production would seem insignificant. On the other, if
we examine the geographical distribution of sources of phosphate rock, we find that in
the great majority of countries the quantity which can be mined is quite small and
seldom such as to allow them to be self-sufficient in respect of its uses for sole;y
peaceful purposes. Thus the method of using only one parameter, because it is not
universally applicable, could be only envisaged as a first approach.

In our working paper CCD/304 of 6 *ugust, 1970 concerning indirect controls ve
formulated a number of questlons for a group of experts to work on. One of the
questions was related to the use of percentage variation as a first step toward
identification of signs to be deemed guspicious in the monitoring of economic data on
phosphorus productioh and flows. We further asked whether in the event of variation
in a single parameter not being significant.in itself, it might become significent
when associated with a variation in one or more other parameters to be found.

In order to clarify better what we had in mind when we posed these questions,
the example mentioned above may be further considered with particular reference to the
procduction of phosphorus trichloride and phosphorus oxychloride as intermediates in
the production of agents. The annual production of these intermediates, estimated on
the basis of the data already used in this example, would come to 5,000 tons which would
be completely absorbed in the produétion of 10,000 tons of agents and yet would be
insufficient. The shifting of a parameter concerning the production of phosphorus
trichloride and phosphorus oxychloride would be therefore of very great importance.
A.further question to be elucidated is whether it will also be sufficlently indicative
when applied to those few countries producing large quantities of phosphate rock.

To sum up, it seems to us that on the basis of reliable data for a single parameter
a significant number of countries can, even now, be effectively monitored. Additional
parameters based on monitoring of percentage variations in raspect of phosphorus and
organophosphorus substances would enable the range of controls to be extended. For
this purpose other parameters could be found and taken into account, and their
correlation would progressively enable us to establish g model for use in an
appropriate compuler and thereby create an effective system of contrele appllcable ‘o
the whole world. We feel justified therefore in urging that researchers make a
determined effort to identify one or more parameters which, linked to thé\first, could
close all loépholes.
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We are well aware that the problem bristles Qith difficulties. Its solution
will necessitate the collection and processing by powerful computers of large quantities:
of statisticel data for the construction of complex models which must be tested out
and improved until a definitive model is worked out and proved valid for all cases.

We share in this respect the visws expressed by the Japanese deiegation in
CCD/301 of August 1970 concerning the collection of statistical data. We appreciate
the ingenibus method proposed in the Japanese paper for the selection of substances
for statistical monitoring. 'It would be very useful to compare this method with other
methods and procedures which experts from other countries may wish to propose. It
should be noted that a proposal similar to the Japanese is to be found in the Swedish
working paper CCD/322 of 16 March 1971. Mbreover,_it seems to us that useful
suggestions are contained in the "inspection questibnnaire" circulated on July 6,

1971 by the American delegation.

" Working paper-GCD/BBZ gubmitted on the sams day by the United States delegation,
highlights Factors which can be uﬁilized by means of on-site inspection to determing
whether a plént is producing prohibited chemical substances, taking into account the
characteristics of the plant and the chemical nature oft the waste materials releascd
by the plant. The most refined and up-to-date methods have been indicated for the
analysis of these waste products. The Awerican paper, which assumes that there will
be on-site inspection, is a valuable contribution to a solution of the control
problem. t is reasonable to suppose, however, that this type of inspection cannot
be of a permanent and general character. it'seems desirable therefore to seek a methou
whereby a suspicion can be formuiated as a basis for a complaint. This in turn could
be followed by on-site inspection using, among others, the factors andrmethods
suggested by the United States delegation.

In making these remarks of .a methodological character we cannot of course foresee
whether the sesrch for a solution, such as the one we have outlined, will produce
positive or negative results.: Me are convinced, however, that the problem-must be
tackled so that we may know with certainty what is the answer concerning the feasibility
of controls. If the results are positive the Committee will have é sultable gauge for
the detection of a dangerous situation. If they are negative we shall at least be

able to draw the logical inference for the final elaboration of a political instrument.
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(3) Lastly, very careful consideration; in our opinion, should be paid to the
question of the destruction of stockpiles of chemical weapons and agents. The
Committee has already received a valuable contribution from the Swedish delegation
(working paper CCD/324 of March 30, 1971) drawing attention to this grave problem at
an early stage. Since destructionrof large stocks by dumping into the ocean depths is
unthinkable, and combustion is not readily practicable, a more‘logical course would
appear to be that of chemical transformation, which implies a timely study of
chemical processes and methods to be applied. '

A closely related problem is that of controlling the destruction of chemical
wespons. Once again we reiterate the necessity of having available the contribution
of a group of experts who should be given a precise mandate and asked to report back
to the Committee itself. The problem is much too grave and the risks involved are
too great.

In joining the other delegations that requested the convening of this meeting
the Italian delegation shared the hope that a careful study on the technical level
would lead to further progress in our consideration of the problems outlined above.

This meeting may open up prospects for fruitful future contacts between experts
along the lines which we have indicated. The interesting new data and information
that the Committee has received will require further detailed analysis whose conclusions
should be compared and discussed together in another exercise of this kind in order

to trace the guldelines for constructive work before the next UN General Assembly.
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CANATA

Working Paper on possible progress towards the
suspension of nuclear and thermonuclear tests

"Since the Moscow Partial Test Ban Treaty was negotiated in 1963, Canada has joined
other members of the Committee in urging that the obligation to achieve the discontinuance
of testing which was accepted by the parties to that .Treaty should be fulfilled as soon
as possible. Taking into consideration the fact that differing views regarding the
nature of an adequate verification system for any ban on underground testing appafently
represents the major obstacle to early progress, Canada and a number of other delegations
have attempted to focus attention on the evident utility of‘inﬁernational seismological
data exchange as a method for discriminating between underground nuclear explosions and
natural earthquakes. This has involved clarifying what resources would be available for
the eventual establishment of an effective world-wide exchange of seismological information

designed to facilitate the achievement of a comprehensive test ban. Efforts in this

iirection are continuing.

~ 'Resolution 2663(XXV) urges govermments to consider and, wherever possible, implement
methods of improving their capability to contribute high quality seismic data with
assured international ‘availability. The same resolution invited the Conference of the
Committee on Disarmament "to co-operate in further study of this issue”.

The extended delay in concluding an underground nuclear test ban and the increase in
the rate and size of underground explosions which have lent additional urgency to the
repeated calls by the United Nations General Assembly for the suspension of all testing,
also raise the question of how interim restraints might be imposed in the immediate
future, Pending the achievement of a totsl ban, the Canadian Delegation recommends
that certain transitional or confidence-building measures should be considered which
would, without raising verification problems, reduce underground testing and represent
progress towards the objective of a comprehensive ban. Such measures, which could be

of two general types, might include the following:
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(1)

measures to help develop selsmological identification techniques and

facilities which could contribute to the effective verification of a
comprehensive test ban through:

(a)

advance notification of details of planned underground nuclear explosions

in order. to assist in further research on seismological identification
methods; and

(v) wundertskings to co-operate in the use, development and improvement of
facilities for the monitoring of underground tests by seismological
means;

(2) measures to reduce testing and guard against its harmful effects through:
(a) an undertaking to reduce testing, beginning with high yield testing,

as an earnest on the part of the nuclear testing powers of their intent

to work towards a complete test ban; and

(b)

consideration of further measures to guard against environmental risks
connected with underground t:sting.
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‘BULGARIA, CZECHOSLOVAKIA, HUNGARY, MNONGOLIA, POLAND
ROMANTA, UNION OF SOVIET SOCIALIST REPUBLICS

Reviged draft Convention on the prohibition of the development,
production and stockpiling of bacteriological (biological)
and -toxin weapons and on their destruction
: b
the Byelorussian Soviet Sooialist—%épubliqJ Bulgaria, 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 act with>a view to achieving effective progress towards general
and, complete disarmament including the prohibition and elimination of all types of
weapons of mass destruction, and convinced that the prohibition of the developmeﬁt,
production and stockpiling'of bacteriological (biological) weapons and toxins intended
for use as weapons and their elimination will facilitate the achievement of general
and complete disarmament under strict and effective international control,

Desiring thereby, for the sake of all mankind, to exclude completely the
possibility of” bacteriological (biological) agents énd toxins being used as weapons,

Convinced of the immense importanée énd urgent necessity of eliminating from the
arsenals of states such dangerous weapons of mass destruction as weapons using
bacteriological (biological) agents and toxins,

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

Believing that séiénﬁific discoveries in the field of bacteriology (biology) must
in the interests of all mapkind be used solely for.peaoeful‘purposes,

Recognizing nevertheléss that in the absence cf apprdpriate prohibitions the
development of scientific knoWledge throughout the world would‘inorease the risk of the
use of bacteriological (biological) methods of warfare,

Convinced that such use would be’yepugnant to the conscience of mankind and that
no effort should be spared to mihimize.fhis risk, ‘

. Recognizing théiimportant significance of the Geneva Protocol of 17 June 1925 for
the Prohibition of the Use in War of Asphyxiating,“Poisonous or Other Gases, and of
Bacteriological Methods of Warfare, and conscious also of the contribution which the

said Protocol has already made, and continues to make, to mitigating thehorrors of war,

% Re~issued for technical reasons
GE.71-19070 .
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Reaffirming their adherence to the purposes and principles of that Protocol and
calling upon all States to comply strictly with them,
Recallinz resolutions of the United Nations General fssembly, which has condemned
all actions contrary to the princinles and purposes of thé Geneva Protocol of
17 June 1925,
Convinced that an agreement on the prohibition of bacteriological (biological)
aﬁd toxdin weapons will facilitate progress towards the achievement of agreement on
effective measures to prohibit the development, production and stockpiling of chemical
weapons, on which negotiations will be éontinued,
Anxious to contribute to the reslization of the purposes and principles of the
Charter of the United Nations,
Have agreed as follows:
ARTICLE I
Bach State Party to this Convention undertekes not to\develop, produce, stockpilé
or otherwise acquire or retain:
(1) Microbial or other biological agents or toxins of types and in quantities
that have no justification for prophylactic or other peaceful purposes;
‘(2)' Weapons, equijment or means of delivery designed to use such agents or toxins
for hostile purposes or in armed conflict.
ARTICLE IT
Fach 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 agents, toxins, weapouiws, equipment and means of
delivery specified in Article I of the Convention, which are in its possession or under
its jurigdiction or control. In implementing the provisions of this Article all
necessary safety precautions shall be observed to nrotect the populatioh and the
enviromment,
, ARTICLE IIT
Bach 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
acquire any agent, toxin, weanon, equipment or.means of delivery specified in Article I
of the Convention.
ARTICLE IV
Each State Party to this Convention shall, in accordance with its constitutional

processes, take any necessary measures to prohibit and prevent development, production,
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stockpiling, acquisition or.retention of ‘the agents, toxins, weapons, equipment and
means of delivery specified.in.frticle I of the»Convention,.within the territory of
such State, under 1tsi jurisdiction or under -its control anyvwhere.
ARTICLE Y
The States Parties to the Convention undertake to consult one-another and to:
‘co~operate in solving any problems vhich may arise in the-application of the provisions
of this Convention. |
ARTICLE VI
(1) Rach State Party to the Convention wﬁich finds that actions of any other
State Party constitute a breach of the obligations assumed under the provisions of this
Convention may lodge a complaint with the Security Council of the United Nations.
Such a complaint should include all vossible evidence confirming its validity, as
well as a request for its consideration by the Security Council., The Security Council
shall inform the States Parties to the Convention of the result of the investigation.
(2) Bach State Party to the Convention undertakes.ﬁo co-operate in carrying out
any investigations which the Security Council may undertake, in accordance with the
provisions of the United Nations Charter, on the basis of the complaint received by the.
- Council.
ARTICLE VII
Nothing in this Convention shall be interpreted as in any way limiting or
detracting from the obligations assumed by any State under the Geneva Protocol of
17 June 1923 for the Prohibition of the Use in Var of Asohyx1ating, Poisonous or Other
Gases, and of Bacteriological Methods of Vax Fare.
ARTICLE VIIT
Bach State Party to this Convention undertakes ‘to conduct negotiations in good
faith on effective measures for prohibiting the development, production and stockpiling
.of chemical weapons and for their destruction and on appropriaté-measures concerning-
the equipment and means of delivery specifically designed for the production or use of
chemical weapons for warfare. |
| , ARTICLE IX
(1) The States Parties to the Convention undertake to facilitate, and have
the right to participate in, the fullest possible exchange of ‘equipment, materials and
scientific and technological information for. the use.of bacteriological (biological)

agents and toxins for neaceful durposes.
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(2) This Convention shall be implemented -in a manner designed to avoid hampering
the economic or technoldgical development of States Parties to the Convention or
international co-oraration in the field of -eaceful bacteriological (biological)
activities, including the international exchange of bacterioclogical (viological) agents
and toxins and equipment for the processing, use or production of bacteriological
(biological) agents énd toxins for peaceful purnoses 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 Party on the date of acceptance by it.

ARTICLE XT

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 propbsal 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 vurposes 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 account any new sclentific and
technological developments relevant to this Convention.

ARTICLE XIT-

(1) This Convention shall be of unlimited duration.

(2) Zach State Party to this Convention shall in exercising its national
sovereignty have the right to withdraw from the Convention if it decides that
extraordinary e§ents, related to the subject matter of this Convention, have
jéopardized the supréme interests of its country.. It shall give notice of such
withdrawal to all other’States Parties to the Convention and to the United Nations
Szcurity Council three months in advance. Such notice shall include a statement of
the extraordinary events it regards as having jeovardized its supreme interests.

 ARTICLE X111

(1) - This Convention shall be open to all States for signature. Any State which
does not sign the Convention before its entry into force in accordance with

paragraph 3 of this Article may accede to it at any time.
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(2) This Convention shall be subject to ratification by signatory States.
Instruments of ratification and instruments of accession shall be deposited with the

Governments of which are hereby designated the

Depogitary Governments.
(3) This Convention shall enter into force after the deposit of the instruments
of ratification by ' Governments, including the Governments designated

as Depogitaries of the Convention.

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

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

(5) This Convention shall be registered by the Depositary Governments pursuant
to Article 102 of the Charter of the United Nations. |

ARTICLE XIV

This Convention, the Chinese, Znglish, French, Russian and Spanish texts of which
are equally authentic, shall be deposited in the archives of the Depositary Governments.
~ Duly certified coples of this Convention shall be transmitted by the Depogitary
Governments to the Governments of the signatory and acceding States.

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

Done in coples at ")

thisg day of s .
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Originel: ENGLISH -

UNITED STATES OF AMERICA

Draft conventicn on the prohibition of the development,
production and stockpiling of bacteriological (biclogical)
and toxin weapons and on their destruction

The States Parties to this Convention,
Determined to act with a view to achieving effective progress towards general
- and complete disarmament including the prohibition and elimination of all types of

weapons of mass destruction, and convinced that the prohibition of the development,
production and stockpiling of bacteriological (biological) weapons. and toxins
intended for use as weapons and their elimination will facilitate the achievement
of general and complete disarmament underistfiet and effective international control,

Desiring thereby, for the sake of all mankind, to exclude completely the
possibility ¢f bacteriological (biological) agents and toxins being used as weapons,

Convinced of the immense importance and urgent neCGSSity.Of eliminating from the
arsenals of states such dangerous weapong of mass destruction as weapons using
bacteriological (biological) agents and toxins,

Degiring to contribute to the strengthening of confidence between peoples and
the general improvement of the internatibnal atmosphere,

‘Believing that scientific discoverles in the field of bacteriology (biology)
must in the interests of all mankind be used solely for peaceful purposes,

Recbgnizing neverthelegs that in the absence of appropriate prohibitions the
development of gcientific knowledge throughout the world would 1lncrease the risk of
the use of. bacteriological (biological) methods of warfare,

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

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

of war,
# Re-issued for technical reasons

GE. 7119074
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‘Reaffirming their adherence to the purposes and principles of that Protocol and
calling upon all States to comply strictly with them,
Recalling resolutions of the United Nations General Assembly, which has condemned
all actions contrary to the principles and purposes of the Geneva Protocol of
17 June 1925, '
Convinced that an agreement on the prbhibition'of bacteriological~(bioldgical)
and toxinrweapons will facilitate progress towards the achievement of agreement on
effective measures to prohibit the development, production and stockpiling of chemical
weapons, on which negotiations will be continued, '
Anidous to contribute to the realization of the purposes and principles of ‘the
Chartey of the United Nations,
Have agreed as follows:
ARTICIE I
‘Bach State Party to this Convention undertekes not to develop, produce, stockpile
or otherwise acquire or retain:
(1) ‘Microbial or other biological agents or toxins of types and in quafitities
that heve no justification for prophylactic or other peaceful purposes;
(2) Weapons, squipment or means of delivery designed to use such agents or toxins”
for hostile purposes or in armed conflict.
ARTICLE II
Eacb 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 agents, toxins, weapons, equipment and means of
delivery specified in article I of the Convention, which are in‘its possessiohzor'under
its jurisdiction or control.  In implementing the provisions of £his Article all
necessary safety precautions shall be observed to protectvthe population and the
environment. V ' '
_ ARTICLE ITI
Each State Party to this Convention undertakes not to transfer to any recipient
whatscever, directly, or indirectly, and not in any way to assist, encourage, or induce
any Stéte, group of States or international organizations to manufacture of otherwise
acquire'éhy agent,:toxin, weapon, equipment or means of delivery specified in Article I
of the Convention.
ARTICLE IV
Each State Party to this Convention shall, in accordance with its constitutional

processes, take any necessary measures to prohibit and mrevent development, prodaction,
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stockpiling, acquisition or retention of the agents, toxins, wsapons, equipment and
means of delivery specified in Article I of the Convention, within the territory of
- such State, under its jurisdiction or under its control anywhere.

The States Parties to the Convention undertske to consult one another and to
coQOperate in solving any problems which may arise in the application of the provisions
of this Convention.,

ARTICLE VI

(1) Each State Party to the Convention which finds that actions of any other
State Party.oqnstitute a breach of the obligations assumed under the provisions of this
Convention may lodge a complaint with the Security Council of the United Nations.

Such a complaint should include all possible evidence confirming its velidity, as
well as a request for its consideration by the Security Council. The Security Council
shall inform the States Parties to the Convéntion of the result of the investigation.

(2) Each State Party té the Convention undertakes to co-operate in carrying out
any investigations which the Security Council may undertake, in accordance with the
provisions of the United Nations Charteyx, on the basis of the complaint received by the
Council. |

ARTICLE VII

Nothing in this Convention shall be interpreted as in any way limiting or
detracting from the obligations assumed by aﬁy State under the Geneva Protocol of
17 June 1925 for the Prohibition of the Use in War of Asphyxiating, Poisonous or Other
Gases, and of Bacteriological Methods of Warfare.

ARTICLE VITT

Each State Party to this Convention undeftakes to conduct negotiations in good
faith on effective measures for prohibiting the developmént, production and stockpiling.
of chemical weapons and for their destruction and on appropriate measures concerning
the equipment and means of delivery specifically designed for the production or use of
chemiceal weapons for warfarec.

ARTICLE IX ,

(1) The States Parties to the Convention undertake to facilitate, and have
the right to partiecipate in, the fullest possible exchange of eqﬁipment, materials and
scientific and technological information for the use of bacteriological (biological)

agents and toxins for peateful purposes.
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(é) This Coavention shall be implemented in a manner designed to avoid hampering
the economic or technoiogical development of States Parties to the Convention or
international co-operation in the field of peaceful bacteriological (blological)
activities. includine the international exchange of bacteriological (biological) agents
and toxines and equipment for the processing, use or production of bacteriological °
(biclogical) agents and toxins for peaceful purposes in accordance with the provisions
of this Convention. |

Any State Party may propose amendments to this Convention. Mmendments shall enter
into force for each Staie‘Party accepting the amendments upon their acceptance by a
majority of the States Parties to the Convention and thereafter for each remaining
State Parﬁy oh the date of acceptance by it.

Five years after the entry into force bf this Convention, or sarlier if it is
requested by a majority of Parties to the Convention by submitting a proposal to this
effect to the>Deposit§ry deernments, a conference of States Parties to the Conventiaon
shall be held at Geneva, Switzerland, to review the operétion of this Convention, with

& view to assuring that ﬁhe purnoses 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 account any new scientific and
technological devclopments relevant to this Convention.
ARTICLE XIT

(1) This Convention shall be of unlim.ted duration.

(2) Each State Party to this Conventicn shall in exercising its national
sovereignty have the right to withdraw from the Convention if it decides that
extreordinary events, related to the subject matter of this Convention, have
jéopardized the supreme intérests of its country. It shell give notice of such
withdrawal to all other States Parties to the Convention and to the United Nations
Security Council three months in advanca.  Such notice shall include a statement of
the extreordinery events it regards as having jeopardized its supreme interests.

ARTICLE XIII

(1) This Convention shall be open to all States fer signature. iny State which

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

paragraph 3 of this Article may accede to it ab any'time.
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(2) This Convention shall be subject to ratification by signatory States.
Instruments of ratification and instruments of accession shall be deposited with the

Governments of which are hereby designated the

Depositary Govermments.,
(3) This Convention shall enter into force after the deposit of the instruments

of ratification by Governments, including the Governments designated

as Deposgitaries 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 forece on
the date of the deposit of thelr 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,

(6) This Convention shall be registercd by the Depositary Governments pursuant

to Lrticle 102 of the Charter of the United Nations.
LRTICLE XIV

This Convention, the Chinesc, Bnglish, French, Russian and Spanish texts of which
are ecually authentic, shall be deposited in the archives of the Depositary Governments.
Buly certified copies of this Convention shall be transmitted by the Depositary
Governments to the Govermments of the signatory and scceding States.

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

Done in __ coples at ’

Thi

___ day of 5 .

w
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Original: RUSSIAN

IUNGARY, MONGOLIA AND POLAND

Working papey submitted by the delecations of the Hungarian Psople's
Republic, the Mongolian People's Republic and the Polish People's

Republic: draft Security Council resolution in connexion with the
draft Convention on the prohibition of the development, production
and stockpiliing of bacteriological (biological) weapons and Loxins
and _on their destruction

?"Ths Security Council,

Highly appreciating the desire of a large number of States to subscribe to the
Conventicn on the prohibition of the development, production and stockpiling of
bacteriological (biological) wespons and toxins and on their destruction,

Bearing in mind that under article .... of the Convention the States Parties
shall have the right to lodge complaints with the Security Council together with a
request for their consideration by the Council,

- Recognizing the need for the adoption of appropriate measures with a view to
ensuring the observance of the obligations contained in the Convention,

Taking into consideration the desire of the States Parties to co-operate with

the Security Council for the purpose of ensuring the strict observance of the
obligations contained in the Convention,

1. Declares :.ts readiness:

- ‘1o consider immediately any complaints lodged under article .... of the
Convention,

-~ to take all necessary measures for the investigation of a complaint,

. = to inform the States Parties to the Convention of the result of the

investigation;

2. Calls upon all siates Parties to the Convention to co-operate for the

urpose of implementing the provisions of this resolution,”
ES p

GE.71-19046
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PAKISTAN

Working paper suggesting some provisions of a treatby

banning underground nuclear weapon tests

The relationship between an underground test ban and peaceful nuclear explosions
has been recognized and often cmphasized. In this context two considerations have
to be borne in mind: first an undergrouml test ban should nct deprive the signatories
of the benefits which may be derived from peaceful nucloar explosions. Second, and
more important, an exception for peaceful nuclear explosions must not serve as a
loophole permitting either the proliferation of nuclear weapons or as’'a means of
.conducting cxplosions for military purposes. This ncced arises from the fact that
there is no difference betwecn nucleor weapons and the so-called peaceful nuclear
explosive devices. Hence o clausc permitting pedceful nuclear explosions should be
so-worded that it cannot be misconstrued to mean that it permits the conducting of
peaceful nuclear explosions by ncn-nuclear-weapon States thomselves.  Accordingly,
it is proposed that an underground test Lan teaty should include, as in the Nuclear
Non-Proliforation Treaty, two kinds of provisions: onc for the nuclear-weapon States,
the cother for the non~nuclear-weapon States.

2. As regards the nuclear-weepon States, the treaty should prohibit all underground
nuclear wcepon test explosions.  They mdy, however, be permi“ted to conduct explosions
‘which ere carried out for construction or peaceful purposes only and which take place
in conformity with an international agreement to be negotiated scoarately, either

as an indepcndent agreement or s a protocol to a comprehensive test ban.

3. is regards non-nucloar-weapen States, the trecaty should include a separate
provision which would prehibit all underground cxplosions whether they are in the
category of fiweapon tests? or not. In other words, non-nuclear-weapon States must
not conduct any kind of nucloar explosions whatsocover including peaceful nuclear
explosions. Nen~-nuclear-weapon Stobes mey obtain the benefit of peaceful explosions
conducted for them or on their behalf in accordance-with the provisions of the

international agreement referred to in paragraph 2 hercof,

GE.71-19056



CCD/340
page 2

4. Lastly, as it has been suggested that separate provisions should be included
for nuclear-wespon and non-nuclear-weapon States, the category of such States has
to be defined. It is, therefore, proposed that the following provision as the
second sentence of paragraph 3 o. Article IX of the Nuclear-Non-Proliferation
Treaty, should be ipcluded in the proposed treaty:
"For the purpose of this Treaty, a nuclear-weapon State 1s one which
has manufactured and exploded a nuclear weapon or cther nuclear explosive

device prior to lst January 19671,

363636303



CONFERENCE OF THE COMMITTEE ON DISARMAMENT :

CCD/341
17 August 1971

Original: ENGLISH

BRAZIL, BURM., ETHIOPIA, INDI4, MEXICO, MORQCCO, NIGERIA,
PAKISTAN, SWEDEN, THE UNITED .RAB REPUBLIC AND YUGOSLAVIL

*) and the drgft‘conventlon !CCD{338*2 on the prohibition of the developmegt,
_production and stockpiline of bacteriological (biologic and toxin weapons d on their
destruction '

Pursuant to the Resolution 2603 A (XXIV) of the General Assembly of the United
Nations regarding the use of chemical and bacteriological (biological) weapons, as well
as the Joint Memorandum (CCD/310) of the Group of Twelve members of the Conference of
the Committee on Disarmament concerning the basic approach in regard tb the treatment
of the prohibition of the development, production and stockpiling of chemical and
bacteriological (biological) weapons, which was commended by the General Assembly of
the United Nations in its Resolution 2662 (¥XV), and in view of the present state of

- negotiations in the Conference of the Committee on Disarmament, whereby theAprohibition
of only bacteriological (biological) and toxin weapons and their destruction seems to
be now possible, the eleven countries submit the following suggestions for consideration
and acceptance by the Conference of the Committee on Disarmament. However they take
no stand at the present stage of negotiations on the need and desirability for any
further suggestions-*hat might be submiﬁted;“y its members, individually or jointly.

A, -~ Preamble

1. In paragrsph one:
(1) add the words "chemical and" before the word "bacteriological.

(i1) delete the words "and toxins intended for use as weapons'.

2. In paragraph two:
(1) add the words "chemical and" before the word "bacteriological®,
(i1) delete the words "and toxins",

- 3 In paragraph three:
(1) 2dd the words "chemical and™ before the word "bacteriological®.
(i1) delete the words "immehse", tyrgent" and "and toxins'.
+ 4. In paragraph five:
(1) add the words "chemistry and" before the word "bacteriology".

GE,71-19113
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50

7.

10,

11.

Redraft paragraph six so that it reads as follows:

"Recognizing that the spplication of scientific knowledge in the field of
chemistry and bacteriology (biology) for weapons purposes would increase
the risk of the use of chemical ard bacteriologicel (biological) weapons™.

Move the paragraphs 8, 9 and 10 at the beginning of the preamble, so that they
become paragraphs 1, 2 and 3 respectively.
Redraft paragraph eleven so that it reads as follows:

"Recognizing that an agreement on the elimination of bacteriological
(biological) and toxin weapons represents a first possible step towards the
achievement of agreement on effective measures for complete prohibition of
the development, production and stockpiling of chemical and bacteriological
(biological) weapons, and determined to continue negotiations to that end™,

Insert a new paragraph twelve which would read-as follows:

"Affirming the principle that a substantial portion of the savings derived
from measures in.the field of disarmament should be devoted to promoting
economic and social development, particularly in the developing countries".

B. - Operative part

At the end of Artiecle V agdd the following paragraph:

Consultation and co-operation pursuant to this Article may also be undertaken
through sppropriate internaticnal procedures within the framework of the United
Nations and in accordance with its Charter,

Redraft Article VIIT so that it reads as follows:

"Bach State Party to this Convention accepts the principle of complete
prohibition of chemical weapons and undertskes to continue negotiations in
good faith with a view to reaching early agreement on prohibition of their
development, production and stockpiling and on 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™.

At the end of Para., 1 of article IX ggg.following sentence:

"Parties to the Convention shall also co-operate in contributing individually
or together with other States or international organizstions to the further
development- and application of scientific discoveries in the field of
bacteriology (biology) for prevention of disease, or for other peaceful
purposes. :
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CONFERENCE OF THE COMMITTEE ON DISARMAMENT _fg%ggﬁst 1971

ENGLISH
Criginal: -SPANISH

MEXICO

Yorking vaper on some basic facts relatine to the Treaty for
the Prohibitipn of Nuclear Weapons in Latin imerica (Treaty
of Tlatelolco) and its Additional Protocol IT '

1. 0On 6 July 1971, document A/8336 (also distributed under the symbol S/1025C),
containing the text of the reply from the Supreme Soviet of the USSR to the Senate of

the United Mexican States, dated 4 January 1971, "regarding the signature and
ratification of Additional Protocol II of the Treaty for the Prohibition of Nuclear
Weapons in Latin imerica", was circulated at United Nations Headquarters at ths fequest
of the Permanent Representative of the Union of Soviet Socialist Republics to the United
Nations.

2. The document in question was circulated under the item of the twenty-sixth session's
agenda entitled "Status of the implementation of General Assembly resolution 2666 (XXV)l/
concerning the signature and ratification of Additional Protocol II of the Treaty for

the Prohibition of Nuclear Weapons in Latin America (Treaty of Tlatelolco)". It would
appear from en analysis of its contents that the Soviet Govermment is still reluctant
tovcdmply with the repéated appeals of the General Assembly to the nuclear Powers to

sign and ratify without further delay Additional Protocol II of the Treaty for the
Prohibition of Huclear Weapons in Latin America (Treaty of Tlatelolco).

3. Since this is a question which the Conference of the Committee on Disarmament might
well have to deal with in the not too distant future, the item on nuclear-weapon-free
zones being still on its agenda, it is fitting to draw the Committee's attention to some
basic facts which must be taken into consideration if the question is to appear in its
proper perspective. The purpose of this working paper is to sum up the most important

of these basic facts,

1/ The full text of the resolution is reproduced in annex II.

GE.71-19122
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1. Positiosn of the Mexican Senate

L. The reasons which led the Mexican Senate to address an apveal to the legislative

bodies of all States for whose signature and ratification the Treaty of Tlatelolco or

one of the additional protocolsg/thereof are open are set out in the last paragraph w
of the appeal in the following words:

“From the foregoing it may be seen that the lofty purposes ingpiring the
Treaty of Tlatelolco have the fervent and total support of the countries of -
the world and that its- provisions have become the expression not of mere
aspirations but of a will which is assepting itself at an accelerating pace
and with which, we are convinced, no country on earth can fail to associate
itself. The ratification and implementation of this instrument by all the
countries of Latin America, and of its additional protocols by all nuclear-
weapon States or States having territories for which, de jure or de facto,
they are internationally responsible ~ whebher or not they are Members of the
United Nations - constitute at this time in the world!'s history, we firmly
believe, a moral imperative which mankind insists must be fulfilled in the
interests of a creative veace which will be conducive to further achisvements
on the path of progress and happiness for all peoples'.

2., Ixtent of obligations assumed under the
Treaty of Tlatelolco

5. The extent of the obligations assumed under the Treaty of Tlatelolco with a view
to implementing the régime of total absence of nuclear weapons established in the
Treaty is exactly the same for Mexico as for all other States Partles to the instrument.

6. Article 1 of the Treaty, in which these obligations are specified, reads as

L)
follows:

1. The Contracting Parties hereby undertake to use exclusively for
peaceful purposes the nuclear material and facilities which are under their
jurisdiction, and to prohilbit and prevent in their respective territories:

"(a) The testing, use, manufacture, production or acquisition by any
means whatsoever of any nuclear weapons, by the Parties themselves, directly
or indirectly, on bshalf of anyone else or in any other way; and

"(b) The receipt, storage, installation, deployment and eny form of
possession of any nuclear weapon, directly or indirectly, by the Parties
themselves, by anyone on their behalf or in any other way.

2. The Contracting Parties also undertake to refrain from engaging in, .
encouraging or authorizing, directly or indirectly, or in any way participating
in the testing, use, manufacture, production,possassion or control of any
nuclear veapon,? '

2/ For the status of the Treaty and its two Protocols on 1 August 1971, see annex I.
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3. Ixtent of cbligations assumed under
Additional Protocol TT

7.  Nuclear-weapcon States which, by signing and ratifying Additional Protocol II of

the Treaty of Tlatelolco become Parties to it, assume the following obligations:

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

(b) "Not to contribute in any way to the performance of acts involving a
violation of the obligations of article 1 of the Treaty in the territories to which
the Treaty apnlies®®; and

(c) "Not to use or threaten to use nuclear weapons against the Conﬁracting
Parties of the Treaty".

8; After expressly mentioning thess obligations, the General Assembiy, in its
resolution 2666 (XXV), adopted cn 7 Dscember 197C by 104 votes to none, affirmed
its conviction that they 'ere entirely in conformity with the general obligations
assumed under tine Charter of the United Nations, which every Member of the
Orgénization has solemnly undertaken to fulfil in good faith, as set forth in
Article 2 of the Charter®,

4. Some responsible opinions on the
Treaty of Tlatelolco

9. (a) In its resolution 2286 (XXII) of 5 December 1967, the United Nations General
Assembly stated that it:

elcomes with special satisfaction the Treaty for the Prohibition of
Nuclear Weapons in Latin America, which constifutes an event of historic
significance in the efforts to prevent the proliferation of nuclear weapons
and to promote international peace and security and which at the same time
establishes the right of Latin American countries to use nuclear snergy for
demonstrated neaceful purposes in order to accelerate the economic and social
development of their peoples.i

(k) In its resolution B of 27 Sentember 1968, the Conference of Non-Nuclear-:

‘ Weapon States observed that:

"the Treaty for the Prohibition of Nuclear Weapons in Latin America, also
known as the Treaty of Tlatelolco, has already established a nuclear-weapon
free zone comprising territories densely populated by man”.

(¢) 1In his address delivered at the opening meeting of the first session of

the General Conference of the Organization for the Prohibition of Nuclear Weapons

in Latin America (OPANAL), tie Secretary-General of the United Nations said,

inter alia, the following:
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"In a world that all too often seems dark and foreboding, the Treaty of
Tlatelolco will shine as a beaoon light. It is a practical demonstration
to all mankind of what can be achieved 1f sufficient dedication and the
requisite political wiliexist.

_ iIThe Treaty of Tlatelolco is unique in several respects....

The Treaty of Tlatelolco is unique in that it applies to an important
inhabited area of the earth. It is glso unique in that the Agency
which is being established ab tiis session will have the advantige of
a permanent and effective system of control with a number of novel
features. In addition to applying the safeguards system of the
International Atomic Fnergy Agency, the régime under the Treaty also
makes provision for special reports and inquiries and, in cases of
suspicion, foir special inspections. There is embodied in your Treaty
a number of aspects of the system known as !'verification-by-challenge!,
vhich is one of the more hopeful new concepts introduced into the
complicated question of verification and control.,

iThe Treaty of Tlatelolco nreceded the Treaty for the Hon-Proliferation
of Nuclear Weapons by more than a year and exceeds it in the scope of its
prohibitions and itg control features, Bobh Treaties have a gimilar goal,
but the former Treabty goes beyond the latter in also »rohibiting the use
or threat of use of nuclear weapons in the area of the nuclear~-free z0NC....

"nder the safeguards and grarantees provided by the Treaty of Tlatelolco
and by the operations of the Agency, nuclear enersy will be used for
exclusively peaceful purnoses in the countries within the zeone and its benefits
vill be devoted solely towards the economic development and social progress of
your pecple, Thus, the States members of CPANAL will take the lead in
demonstrating to the world tnat nuclear. energy will be, as 1t should be, a
great boon to mankind and not the instrument of -its:doom.

‘The States of Latin America, which also include the States of the
Caribbean Sea, have laboured hard and tuilt well in erecting the edifice of
the Agency for the Prohibition of Nuclear Weapons in Labin America.  Perhsps
history will record that they, too, 'builded better than they knew'. And now
OPANAL has come to life, I am confident that it has the good wishes of the
Members of the United Hations. As the Agency proceeds with its work for
secur: ty, for peace and for progress, I feel sure it will continue to have
the encouragement and support of the Unlted Nations.  Under the Agency's
charter - the Treaty of Tlatelolco - you have nrovided for close links with
the United Nations. It is my hone that in the years to come these links
will be forged evsr stronger for the mutual benafit of both organizations
in their common cause.!

(3) °n the same occasion, the Director-Gensral of tis International Atomic
gnergy Agency said the following:

T am honoured to be invited to be present on this important occasion,
vhen for the first time an international tody has been created specifically
te ensure compliance with a Treaty under which »narties to the Treaty solemnly

pledse to use nuclear enersy exclusively for peaceful purposes, and to keep
an entire sui-continent free from nuclear weanons.

»
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"1t is also the first meeting of a regional grouping that has accepted
the application of safeguards by another organization on their nuclear activities.

"Although the concept of establishing a nuclear-weapon-fres. zone is not new,
the creation of the Agency for the Prohibition of Nuclear Weapons in Letin America
is the first tangible realization of such an ideal. With it the aspirations of
the people of Latin America for security and the prospect of wider and more
productive applications of atomic energy for peaceful purposes has come nesrsr
to fulfilmente...

1The Treaty of Tlatelolco might be regarded as the first multilateral
treaty in the field of nuclear disarmament which provides for the application
of an ingtitutionzlized and international control system and as such represents
a denlsive sten forward in the recognition and agccentance of international
safeguards,”

5. Attitude of the United Nations-and the Conference of
Non-Nuclear-Weanon States to sienature and ratification
of Additional Protocol IT

10. The General Assembly of the United Nations has adopted three consecutive resolutions,

and the Conference of Non-Nuclear-Weapon States one, urging the nuclear Powers to sign
and ratify Additional Protocol II of the Treaty of Tlatelolco.
11. The relevant provisions of these resolutions, which were adopted without a
single opposing vote, are:
(a) Operative paragraph 4 of resolution 2286 (XXII) of 5 December 1967, in
which thé General‘Assembly: )

"Invites Powers possessing nuclear weapons to sign and ratify Additional
Protocol II of the Treaty as soon ags possible';

(b) Paragraphs 1 and 2 of section II of resolution B of 27 September 1968, in
which the Conference of Non-Nuclear-Weapon States:
"l. Regrets the fact that not all the nuclear-weapon States have yeb
signed Additional Protocol IT of the Treaty of Tlatelolco;

"2. Urges the nuclear-weapon Powers to comply fully with paragraph 4 of
resolution 2286 (XXIT), adopted by the United Nations General Assembly on
5 December 1967";

(¢c) The operative paragraph of resolution 2456 B (¥XIIT) of 20 December 1968,

in vhich the General Assembly:

leiterates the recommendation contained in resolution B of the Conference
of Non-Nuclear-Weapon States, concerning the establishment of nuclear-weapon-
free zones, and especlally the urgent appeal for full compliance by the
nuclear-weapon Powers with paragraph 4 of General Assembly resolution 2286 (XXII)
of 5 December 1967, in which the Assembly invited Powers possessing nuclear
weapons to sign and ratify as soon as pogsible Additional Protocol II of the
Treaty for the Prohibition of Nuclear Veapons in Latin America®;



(d) Operative paragravhs 1, 2 and 3 of .resolution 2666 (XXV) of 7 December 1970,
in which the General Assembly:

"l. Heeffirms the apoeals it has addressed to the nuclear-weapon States,
in its resolutions 2286 (XXII) and 2456 B (BXIII), to sign and ratify Additionel
Protocol II of the Treaty for the Prohibition of Nuclear Weapons in Lati
America (Treaty of Tlatelolco) as soon as possible and urges them to avoid
further deley in the fulfilment of such appeals;

2, Tiotes with satisfaction that one of those States has already signed
and ratified the Protocol and that another has signed it and is now actively
engaged in the ratification »nrocess;

"3. Deplores that not all nuclear-weapon States have as yet signed the
Protccoli, :

6. MNeed for Additional Protocol II

12. With reference to the question whether the co-operation of the nuclear-weapon
Powers in respect of the Treaty of Tlatelolco--should . take the. form of formal acceptance
of the commitments specified in Additional Protocol II or merely of unilateral
declarations, the General Assembly's appeals mentioned in the previous section of this
memorandum show clearly that the Assembly is categorically in favour of the first
alternative.

13. To this should L2 added the fact that, as the General Assembly noted inAits
resolution 2666 (XXV) of77 December 1970, the Conference of Non-Nucleasr-ileapon States,
after expressing the conviction in its resolution B that 'for the makimum effecpiveness
of any treaby establishing a nuclear-weapon-free zone, the co-operation of the nuclear-

weapon States is necessary’, emphasized, in 1968, that 'such co-operation should take

is legally binding, such as a treaty, convention or protocol®.

l4. Tt is also pertinent in comnexion with this point to quote the very recent
statement, of 6 May 1771, made at the Conference of the Committee on Disarmament by
the respresentative of the Soviet Union who, referring to the draft treaties which
the Committee is considering in connexion with the item on the prohibition of
chemical and biological weapons, said at the Committee's 514th meeting:

"On numerous occasions the Soviet delegation has stated that unilateral
declarations cannot achieve the same purpose as international agreements. In
this respect we fully support the statement made by the represeutatives of
Sweden, Mrs. Myrdal, to the effect that -- '
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'ese unilateral decisions can be no subgtitute for internatimally-binding
agreements. ... And it is, of course, preferable to arrive at a state of
affairs in which we sihall have an international treaty so that all renunciations

will have the same and, we nold, maximum coverage'.!
7. Importance of the signature and ratification
of Additional Protocol II

15, The importance which the United Nations attaches to compliance with the repeated

appeals by the General Assembly that the nuclear Powers should sign and ratify
Additional Protocol II "as soon as possible" is demonstrated toth by the fact that in
its latest resolution - resolution 2666 (XXV) - the Assembly, in words used in
exceptional cases only, urged them "to avold lurther delay in the fulfilment of such
appeals™ and, in particular, by the fact that the resolution itself contains twd
decisions, those in operative paregraphs 4 and 5, the texts of which read as follows:

e Decides to include in the provisicnal agenda of its twenty-sixth
session an item entitled 'Status of the implementation of General Assembly
resolution 2666 (XXV) concerning the signature and ratification of
Additional Protocol II of the Treaty for the Prohibition of Nuclear Weapons
in Latin America (Treaty of Tlatelolco)';

"5. BRequegts the Secretary-General to arrange for transmittal of
the present resolution to the nuclear-weapon States and to inform the
General Assembly at its twenty-sixbh session of any measure adopted Ly
them in order to implement it."
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STATUS OF THE TREATY FOR THE PROHIBITION OF NUCLEAR WEAPONS
IN LATIN AMERICA (TREATY OF TLATELGLCO) AND ITS TWO
ADDITIONAL. PROTCCOLS AS AT 1 AUGUST 1971

Bolivia
Chile
Colombia
Costa Rica
Bcuador

El Selvador
Guatemala
Haiti
Honduras
Mexico
Panama,

Peru
Uruguay
Venezuela
Nicaragua
Paraguay
Brazil .
Trinidad and Tobago
Dominicen Republic
-Argentina
Jamaica

Barbados

A.  Treaty

1.

Sicnatures

1/ February
1/ February
14 February
1/, February
14 February
14 February
1/ February
14 February
1/ February
14 Fetruary
14 February
14 February
14 February
14 February
15 February

1967
1967
1967
1967
1967
1967
1967
1967
1967
1967
1967
1967
1967
1967
1967

26 kpril 1967

9 May 1967
27 June 1967
28 July 1967

27 September 1967

26 October 1

967

18 October 1968
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*Mexi.co

Brazil

*EL Salvador
“*Dominican Republic
*Uraguay '
*Hogduras

*Niceragua

*Pexru
*Paraguay
¥Barbados
#*Hziti
*Jzmaica
*Costa Rica
*Guztemala
*Venezuela

Trinidad and Tobsago
*Panama,

2.

Ratifications

20
29
22
14
20
23
24
11
18

N

4
19
5
5

N

26

N
N\

September 1967
January 1968
Anril 1968
June 1968
August 1968
September 1968
October 1968
Februarj 19569
Tebruary 1969
March 1969
Merch 1969

A>ril 1969

MYay 1969

June 1969
Aurust 1969
February 1970
March 1970

3 December 197C

11

June 1971

_/ States which déeposited at the same time as their respective instruments
of ratification a declaration by which, in exercise of the option given them
under article 28, paragraph 2 of the Treaty, they waived all of the requirements
laid down in paragraph 1 of that article; consequently, so far as they are

concerned, the Treaty has already entered into force.



B.

States to which the Protocol is

United Kingdom of Great Britain
Northern Ireland

Kingdom of the Netherlands
United States of America

France

C..

United Kingdom of Great Britain
Northern Ireland

United Stotes of America
rance

Pzople's Republic of China

—
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Additional Protocol I
open Sirmatures Batifications

and 20 December 1967 11 December 1969

7!

15 Maxrch 1968 26 July 1971

Additional Protocol IT

and 20 December 1967 11 December 1969

1 Axril 1968 12 Mey 1971

Union of Soviet Socialist Republics
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Annex II
RESOLUTION 2666 (XXV).

STATUS OF THE IMPLEMENTATION OF GENERAL ASSEMBLY RESOLUTION

2456 B (XXIII) CONCERNING THE SIGNATURE AND RATIFICATION OF

ADDITIONAL PROTOCOL JI OF THE THREATY FOR THE PROHIBITION OF
NUCLEAR WEAPONS IN LATIN AMERICA (TREATY OF TLATELOLCO)

The General Assembly, .

Recalling its resolution 1911 (XVIII) of 27 November 1963, in which it expressed
its confldence that the States that possess miclear weapons would give their full
co-operation for the effective reslization of the inifiative aimed at the military
denuclearization of Latin America,

Recalling also its resolution 2286 (XXII) of 5 December 1967, in which it welcomed
with special satisfactlon the Treaty for the Prohibition of Nuclear Weapons in Latin
America (Treaty of Tlatelolco) and declared that the Treaty constituted an event of '
historic significence in the efforts to prevent the proliferation of nuclear weapons

and to promote internatlonal pesce and security,

Bearing in mind that the Treaty has an Additionsl Protocol II, which was opened
for signature by States possessing nuclear weaspons on 14 February 1967,

Noting that the Conference of Non-Nu:slear-Weapon States, in its resolution B,
expressed the conviction that, for the maximm effectivensss of ény 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, conventlon
or protocol, ‘

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

(a) To respect, in all 1t express alms and provisions the statute of
denuclearization of Latin Amarica in respect of warlike purposes, as defined, delimited
and set forth in the Treaty of Tlatelolco,

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

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



CCD/342
Annex II
page 2

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

Noting that, despite the appeals that the General Assembly has addressed to them on
two occasions, in resolutions 2286 (XXII) of 5 December 1967 and 2456 B (XXIII) of \
20 December 1968, and the appeals they have received from the Conference of Non-Nuclear-
Veapon States, in resolution B, and from the General Conference of the Agency for the
Prohibition of Muclear Weapons in Latin America, in resolution 1 (I), only two of the
States that possess muolear weapons have so far signed Additional Protocol II and only
one has ratified it,*

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

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

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

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

1. Reaffirms the éppeals it has addressed to the nuclear-weapon States, in its
resolutions 2286 (XXII) and 2456 B (XXIII), to sign and ratify Additional Protocol II
of the Treaty for the Prohibition of Nuclear Wegapons in Latin America (Treaty of
Tlatelolco) as soon as possible and urges.them to avoid further delay in the fulfilment
of such appedls;

¥/ Subsequent. to the adoption of this resolution, on 12 August 1971, the United
States of America ratified the Protocol, thereby increasing to two the number of
nuclear Powers for which the Protocol is in force.

- ¥%/ On 11 June 1971, Panama ratified the Treaty, waiving all requlrements, so that
the States Parties now number 17, .
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2. Notes with satisfaction that one of those States has already signed and

ratified the Protocol and that another has signed it and is now actively engaged

in the ratification process;

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

4. Decides to include in the provisional agenda of its twenty-sixth session an
iten entitled "Status of the irplementation of General Asserbly resolution 2666 (XXV)
concerning the signature énd ratification of Additional Protocol II of the Treaty for
the Prohibition of Nuclear Weapons in Letin imerica (Treaty of Tlateloleco)";

5. Requests the Secretary-General to arrange for transmittel of the present
resolution to the nuclear-weapon States and to inform the General Assembly at its

twenty-sixth session of any measure adopted by thenm in order to implement it.
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Working paper on a bioclogical approach to the question

of verification on the prohibition of chemical weapons

~ Organophosphorus chemical agents -

As the SIPRI Report "The Problem of Chemical and Biological Warfare, Part IV
Verification (February 1970)" has described, nerve agenit plants are usually kept air
tight and operated at a negative pressure. PFurthermore, critical chemical reaction

equipment is handled by remote control devices, and so forih, then plants are

designed Yo avoid exposure of the chemical agent to workers. Thus, the safety facilities

are presumably completely organized. It is no doubt that continuous and periodical
health examinations are executed for the ideal labour management.

Here, we should like to make an attempt on a biological approach to the gquestion
of verification on the prohibition of chemical weapons from the viewpoint of workers!
health control. 7

The biological effects of organophosphorus compounds depend mainly on their
inhibitory effect on the activity of cholinesterase in man, and the inhibition rate
is maid to run paraliel to the dose. It is also knovn that a change in the activity of
cholinesterase in the body takes place by the presence of an organophosphorus compound
in a quantity which is too small to produce any clinical sympt m, either subjective
or objective, in man. Consequently, the measurement of the change is regarded as a
useful indicator for checking whether -or not the body has been exposed to an
organophosphorus compound.

It is to be noted fufther that the measurement of the activity of cholinesterase
in the blood requirés relatively simple techniques, since the cholinesterase in the
plasma, which is the amorphous part of blood, is more easily affected than that in
the other organs or tissues; and moreover the activity level of the cholinesterase in
the red cells, which are the sélid part of the blood, undergoes.an irreversible change.
Therefore, the measurement of the change in the activity of the cholinesterase in both
plasma and red cells could be used as an effective and practicable method in protecting
those who are engaged in activities which have a poseibility of exposure to chemical

compounds of the organophosphorus family.

GE.71-19161
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It might be worthvhile mentioning in this context the governmental guideline
adopted in Japan for the purpose of maintaining the health of workers in factories
producing or using organophosphorus compounds. Under this nolicy, the diagnosis of
such symptoms as a decline in the level of zctivity of the cholinesterase in the
blood, sudoresis or excessive verspiration, miosis or the contraction of the pupil
and musculer fibrillation of the eyelids and the face are suggested as criteria for
the périodical medical examinations. As mentioned above, among the four criteria of
the examinations, a decline in the level of activity of the cholinesterase is the
most sensitive. Therefore it becomes the best parameter for the biological change
by the effect of organophosphorus compounds. Based on the above guidance, in a case
where the activity level of the cholinesterase in the plasma of a worker is found to
have dropped by thirty percent or more, he should be transferred to another post or
given a certain period of rest for the purpose of natural physical recovery.

According to the above guidance, organcphosphorus compound producing ovlants in
our country have made great efforts for the maintenance of workers' health. For
examnle, in the case of workers in organophosphorus pesticide producing plants, the
level of activity of the cholinesterase in workers' plasma is measured three or five
times before workers start to work in the plant, and therefore, the mean value of
the level calculated as before-mentioned is recorded as the individual normal level of
activity. The workers' level of activity of the cholinesterase is examined regularly,
which varies from every two weeks to two months according to the toxicity of the
pesticide which is being produced. We have not had any significant incidents for
over bten years up to the present, including the period of producing even parathion
which has a high toxicity on mammals. In a general observation, however, under similar
conditions of labour management, the decline in the level of activity of the
cholinesterase among workers who are engaged in the vnroduction of organovhosphorus
compounds  compared with that among workers who are engaged in the production of other
chemical compounds is remaikable.

Of course, even when a change is detected in the level of activity of the
cholinesterase in the blood, it would be almost impossible to draw from that fact
an inference as to the type or the amount of production of the chemical compound. On
the other hand, considering the fact that some of the organophosphorus compounds
nov used for peaceful purposés could be employed as chemical weapons and the plants

_now producing such compounds could change the nature of production as the need arises,
a means of verification which covers a wide range of organophosphorus compounds might

be useful.
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It should be natural that the facilities of a‘factory vary according to the
degree of the workers' exvosure to organophosphorus compounds. However, even in the
case of a plant with i 'eal equipment where the possibility of ex-osure to organophosphorous
organophosphorus compounds might be completely eliminated, it would still be necessary
from the medical point of view, as long as there are workers engaged in the
production, to conduct a medical examination to completely ensure the safety. Iﬁ
the case of a factory where precaution m:rsures are being taken to such an extent
as would completely eliminate the possibllity of exposure, no biclogical change is
detected in man. Such specigl precaution measures themselves would provide useful
data for verification purposes.

In accordance with the above considerations, we should like to suggest that this
Committee explore the possibility of establishing a method of verification based on
the examination of the level of activity of the cholinesterase in the blood of peonle
working in chemical »lants engaged in the production of organophosphorus compounds

and whether extraordinary safety measures are belng taken in such nlants.
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Working vaper containing remarks of Prof., Shunichi Yamada,

the University of Tokyo, concerning the question ol

verification on the prohibition of chemical weapcng,

presented at the informal meeting on 7 July 1971

— .

The question of verification of compliance with the prohibvition of chemical
weapons is considered to be extremely difficult because of the close interrelationship
between the production of such wespons and industry for pesceful purposes and also
because such production requires only comparatively simple btechnicues. Ve have made a
careful study with a view to finding technical methods which would enable us to
conduct more or less effective verification, vhich, as we have Jjust mentioned, will
involve many complexities, and our past study has mode it possible for us to come up
with some suggestions in this regard. Ve believe that a suitable combinstion of these
suggestions, though it may be far from perfect as a method of verification of chemical
weapons, will provide us with some clue in our present efforts. This paper tries to
examine in more detsil our past suggestions and attemnt to present them in somevhat
more precise manhnher.

Since the cuestion of verification of chemical weapons in general iz much too wide
‘a subject, we have concentrated on the question of verification specifically relating
to the production of nerve agents, which are, of course, organophosphorus compounds.
Organophosphorus compounds are widely used in industry for peaceful purposes in the
production of nesticides and it was from the research in pesticides that the discovery
of nerve agents originated. However, unlike in the field of pesticides where efforts
have been made to lower their ftoxic effects on mammals, the development efforts in the
field of nerve agents have been directed towards increasing their toxic effect. At
the present time the toxic level of nerve agents is reported to be between 1,000 and
10,000 times greater than that of pesticides. It is %o be noted that the difference
in chemical structure between nerve agents and pesticides lies in the fact that,
while sarin, soman, V agents and all other new tynes of nerve agents, with a fev
exceptions, contain methyl-phosphorus bonds, no chemical compounds with such bonds are
used as pesticides. Therefore, should we be able to establish a highly sensitive
method of microanalyzing a methyl-phosphorus bond, it would greatly facilitate the

detection of nerve agents.

GE.71-19169
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Last summer we submitted to this Committee a working paper (CCD/BOI) in which we
stated: "If an emission electrcde fbr a flame thermionic detector is attached to the
nozzle of a flame ionization detector in gaschromatography, a high sensitivity will be
shown by phosphorus compounds and the minimum amount ‘detectable will be 1 x lo_lgvgram.” %
We noted further that, by using this method, it would be possible to detect and identify
such known nerve agenis as sarin, soman and V agenis or their decomposed products which
might exist in very small quantities in liquid wastes from the chemical plant concerned,
the soil and dust in and around the producing plant, or on the production equipment or
the workers! clothes, by checking their retention times.

Generally speaxing, nerve agents are methylphosphonic ester halogenides and they
are converted to methylphosphonic acid by hydrolysis, with their methyl-phosphorus bond
remaining unsevered. If, therefore, we apply the method of gaschromatography mentioned
above to such methylphosphonic acid itself or to its methyl or ethyl ester, which has a
low boiling point, we might be able to analyse them both qualitatively and quantitatively.
Since this method would enable us to verify the presence or absence of known nerve agents
as well as those derivatives which have methyl-phosphorus bonds and which cannot be used
for purposes other than the production of nerve agents, it would be a useful means of’
verification of nerve agents, irrespective of whether or not they are already known.

It will hardly be necessary to sadd that further detailed study of warious factors
affecting hydrolysis or conditions in applying géschrOmatography such as the type of
columns to be used, temperature, sensitivity of the instruments, etc., would be required.

If we could establish the method of microcanalysis of chemical compounds with a
nmethyl-phosphorus bond, it would be possible to verify whether or nct nerve agents are
being produced by checking liquid wastes from the suspected plant or even from the
atmosphere or river water at a considerable distance from the plant. It goes without
. saying that the same method, if applied in the case of an investigation with direct
access to the suspected plant, would be even more effective. Al though we have at
present no such data based on actual experiments, we believe that the method we have
suggested can be a possible means of verification and if we could visit, together with
representatives from other countries, facilities where nerve agents are actually handled
and investigate them, it would provide us with valuable information to prove the
effectiveness of our concept.

We put forward another suggestion in the same working paper dealing with necessary N
data which would contribute indirectly, if not directly, to the detection of vroduction
of nerve agents. ' To that end, we suggested the establishment of a system under which

countries would report on the statistics for certain phosphorus compounds, giving the
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amounts produced, exported and imported and figures for éonsumption for different
purposes . If such a system worked properly, it would contribute to the prevention of
the use of those substances for the production of nerve agents.” We should now like to
attemnt to explain this approach in rather more detail.

Nerve agents are organo phosphorus corpounds and their manufacture requires
phosphorus compounds as the principal raw material as well as many kinds of auxiliary
materials or solvents, and the lack of any of them would make production impossible.
However, since the auxiliary materials or solvents used in the production of phosphorus
compounds are also widely used in the production of meny other indusirial goods and it
would be ex%rémely difficult to trace the flow of these materials, it would be practical
to leave them aside for the moment and focus our attention on the flow of the principal
rew material, that is, phosphorus compounde. Thus, if we check statistically the amount
of production and ¢onsumptidn of yellow phosphorus, which is the starting material, and
other various important intermediates in the production of nerve agents, we should be
able to ascertain whether or not chemical compounds of the organophosphorus family are
being used for the production of nerve agents, Al though there are various methods for
the production of such agents, which are already known or could conceivable be
developed, it would suffice for us to concentrate on some of them from the viewpoint of
the possibility of industrial mass production. Important intermediates which are
common in those severalypraoticable methods are yellow phosphorus, phosphorus
trichloride, phosphorus oxyohioride, phosphorué'pentachloride and phosphorus pentasulfide,
which are all inorganic phosphorus compounds, és well as such organophosphorus compounds
as dimethyl or diethyl phosphite; trimethyl or triethyl phosphite and methylphosphonic
dichloride or difluoride. With the exoe@tibns of methylphosphonic dihalogenides, those
compounds are all used in great quantities as materials or solvents in the manmufacturing
of agricultural chemicals, pharmaceuticals, perfumes, dyesfuffs, vinyl chloride
stabilizer or plasticizer. Methylphosphonic acid dichloride or difluoride contains a
methyl-phosphorus bond, and belongs to a special group of chemical compounds. It is
also considered to be an important final intermediate in the production process of
nerve agents and is reported as possessing itsélf a high toxic effect. Al though it is
reported that it can be used as a material for the production of polymers containing
phosphorus, we do not have any detailed information on it.

In Japan, the statistics on the amounts of the production ard consumption of the
inorganic phosphorus compounds mentioned above are systematized and made public.
Recently a survey has been conducted on the flow of those intermediate materials in Japan.

For the information of each delegation, the tables on the amount of consumption of
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phospherus trichloride and phosphorus oxychloride in Japan are attached to this working
paper. However, there are not sufficient statistics on organophosphorus compounds
other than agricultural chemicals. Furthernore, methylphosphonic dihalogenides,
which have no peaceful uses, are, of course, not industrially produced or used in Japan.
Accordingly, we believe that, if countries do their best to gather reliable statistics
in a more systematic way on the phosphorus compounds and clarify the flow of such
compounds, it would make it possible to some extent to check the possibility of their -
heing diverted to the producticn of nerve agents. Considering the vossibility of other
methods of manufacturing nerve agents and of the isclation of intermediates, those
chemical compounds which we have dealt with might not be the best ones as check points.
Aso, the question of the relationship between the extent of stetistical errors and the
amounts of intermediates required for the production of nerve agents might throw some
doubts on the usefulness of preparing such statistics. However, if we try to minimize
the weakness in the system for the preparation of statistics, and countries concerned are
persuaded to make thenm public, it would result in a situation favouring the prevention of
the production of nerve agents and would help to build up mutuel confidence among states.

‘ We should like now tc deal with a matter which is not necessarily related to any
corsrete means of verification but designed to prevent the secret development of or
research on new types of highly toxic chemicael weapcns in the future. last summer, in
this Committee, we proposed that the existing chemical compounds with toxic effects
above a certain level should be listed as items to be reported upon and that a system
should be established so that, when new chemical substances whose toxic effects equal ]
or exceed that level were discovered, they might be tested by an approoriate international
research institute and, if they were found to have toxic effects -equal to or above that
level, this would be announced. Ve further suggested as the toxic level to be used as
the criterion for this purpose & lethal dose (LD5O) of 0.5 milligramme per kilogramme of
body weight by hypodermic injection. The basis for this suggestion is that we can
safely assume that no chemical substance with a toxic effect equal to or above that
level can be used for peaceful purposes.

" There are more than ten kinds of chemical compounds with toxic offects equal to or

exceeding the svggested level: namely, tabun, soman, sarin, VX, a few organophosphorus
compounds which were mentioﬁed in our working paper submitted last sumnmer (CCD/301> and

in the Netherlands working paper submitted this spring (CCD/BZO), such toxins as
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botulinus toxin and tetrodotoxin, alkaloids such as accnitine and plant heart poisons
such as scillaren. If these substances need to be manufactured as pharmaceuticals or
for other peaceful purposes, we would be able to agree to report on the purpose, amount
and place of the production.

The criterion lethal dose <LD50>

would be based on hypodermic injection, the method by which most of our available data

of 0.5 milligramme per kilogramme of body weight

have been obtained. However, there still exist such questions as whether the criterion
should be based on the same route of absorption as in the case of use as a chemical
weapon, that is, inhalation or percutaneous absorriion, and whether we should use a
uniform method of testing on anim3159 specifying the kind of animals tc be used, their
weight and number. On these problems we should like to hear the opinion of pharmacology
experts. It would also be desirable to hold further discussions on the question of
choosing an appropriate international body which would carry out authoritative tests

in this regard.
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Table 1
lmount of Consumpt?on of Phosphorus
 Trichloride (P013) by Purpose in Japan
(tons)
Year i i 1‘ ;
1965 | 1966 . 1967 1968 | 1969 1970
Purpose ; i ; :
é , ; | (est.)
Agricultural 785 | 1.182 1.761 2343 + 2.7 1 3,120
Chemicals (32.4) | (40.3) | (46.0) | (51.2) 1 (53.9) | (55.7)
Vinyl Chloride | esy | g77 ;. 1.112 1.063 1.229 1.280
Stabilizer (38.4) i (29.9) (29.0) (23.1) | (2444) (22.9)
Dyostuffs 622 | 507 | 677 | g0l 642 193
(25.7) 1 (17.3) | (17.7) 1 (17.5) b (12.7) (8.8)
|
Phermaceuticals 7 t 115 80 122 | 99 175
(3.2) | (4.0) (3.1) (2.7) (2.0) (3.1)
Others 249 ‘ 250 200 250 353 532
(10.3) 1 (8.5) (5.2) (5.5) (7.0) | (9.5)
H i i
Total 2.422 | 2,931 3.830 | 4579 | 5,037 | 5,600
(100) ;  (200) (100) (100) (100) | (100)
; i i
|

Percentage values are given in parentheses.
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Table 2
fmount of Consumption of Phosphorus
Oxychloride (POClB) by Purpose in Japan
(tons) -
Year ! i
1965 | 1966 1967 1968 1969 1970
Purpose :
g ! ‘ (estu)
Plasticizers 1.263 1.460 1.963 2,376 2,498 2.882
(41.6) | (42.2) | (47.6) | (48.1) 1 (48.5) 1 (53.9)
Pharmaceuticals | 1.037 800 790 1.007 | 1.288 1,164
' (34.2) | (23.1) | (19.2) ¢ (20.6) ! (25.0) | (21.8)
Perfunes 49 45 97 141 134 107
(1.6) (1.3) (2.4) 1 (29)  (2.6) © (2.0)
Cthors 68/, 1157 | L20 | 1405 | 1,233 | 1.9
(22.6) | (33.4) | (30.8) 1 (28.4) | (23.9) | (22.4)
! | l i
Total 3.033 3.462 1 4120 4.939 | 5.153 . 5.351
(100) (100) (100) } (100) ¢ (100). | (100)
| ;
! g !

Percentage values are given in parentheses,
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Working paper containing remarks of Dr. Shigeji Suyehiro,
the Japan Meteorological Agency, concerning the usefulness
of the employment of ocean~bottom seismographs and a
universally acceptable means of determining the magnitude of geismic events,
presented at the Informal Meeting on 30 June 1971

Introduction _

Two topics will be discussed in connexion with the gelsmeological approach to
the detection and identification of underground nuclear explosioné._ The first topic
ig the employment of ocean-bottom seismographs to impfove our pregent detection
capability for seismic events and possibly to increase the capability of identifying
explosiong from natural events as well.  The second concerns a possible and
universally acceptable means of determining the magnitude of seismic events.

Detection and identification of seismic cvents

Great efforts have been made to cvaluate the present detection capability for
seismic events at teleseismic distances and also to ascertain the extent to which one
can»gpply the identification criteria. In the Report of the SIPRI Seismic Study Group
it was reported that the ildentification criterion, using the ratio of surface wave
‘magnitude to body wave magnitude, is valid to a figure of 4.75 in body wave magnitude.
Subsequent studies revealed that this criterion remains valid for cvents down to about
4.0. An encouraging paper h&s been produced by American écientists, reporting that
events of even sﬁaller magnitude, about 3.5, may still be identified by the same
criterion. This means that a hardrock nuclear explosion of less than 1 kiloton could\
be identified, if we were able to detect it and obtain sufficient data from it for the
eriterion to be applied.

In addition to the identification criterion of surface wave to body wave, other
criteria which depend solely on body waves are now being developed. In Japan, we _
are pursuing a‘study of the energy ratio of high frequency to low frequency in P waves

to see if this can be used as a positive discriminant and the results are promising at

GE.71-19173
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teleseismic distances. If results attained so far are borne out by further studies,

it will certainly lower the present identification threshold at teleseismic distances,
since detecting surface waves, necessary for the pplication of the criterion of Ms : mb,
is at the moment more difficult than detecting body waves. It is also reported that
similar studies using P waves alone at short distances are in progress in the

Unitad States.

A1l these recent studies indicete that we have already acquired, or are about to
acquire, techniques for discriminating between natural carthquakes and explosions
valid to a considerably smaller magnitude range, if sufficient data is made available.
And, once our data acquisition system is sufficiently improved to make the identifi-
+cation capability for such small events practical, seismological verification will

contribute much more than is possible at present to the conclusion of a treaty to
limit or ban underground nuclear woépons tests. To achieve this, our detection
techniques must be improved to match the level of identification techniques.

4 recent study by our American colleagues using an improved high-gain, long~
period seismograph system is encouraging. According to the report, a considerable
enhancement is expected in the detection of Rayleigh waves. Yet, our detection
capability and azimuthal coverage have definite limits if we depend on telescismic
observation and confine oursclves to the land and a smell number of islands. These
limits will be substantially lowered if we can cxtend our systems by placing stations
on the ocecan floor which accounts for 70 per cent of the earth's surface.

Our recent observations off the Pacific coast of Japan using occean-bottom
seismographs showed that the background noige lovel at the site is only 1.0 to
1.5 millimicrons in a frequency range 2 to 10 cps, which is less than half that of the
quietegt land sites. This quietness is neither affected by weather nor is subject to
seasonal changes, We fired 1 kilogram cof dynamite in the water, and Pn wave from
the explosion was clearly recorded at a distance of 100 km, If we apply the
empirical law that the recordable distance is proportional to the square root of the
amount of explosive, a 1 ton explosion in water should be recordable at a distance of
3,000 km. Background noiée at the oceen bottom is naturally higher'in the lower
frequency range becausc of microseisms. The extremely low level of background noise
in a renge 2 to 10 cps, however, should not be overlooked, bearing in mind the fact
that the P wave cnergy from underground cxplosions inclines toward a higher frequency

range as compared with the energy from natural carthquakes.
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The instrumentation of our present ocean-botton seismographs is such that we can

- send them down to the sea floor to depths of several thousand meters and operate them
for a period of 2 t~ 5 months without maintenance, if we so wish., And, the information
stored on nmagnetic tape can be processed in a very short time. We will require nore
sophisticated instrumentation to handle a long period pendulw:. But, even such an
experinent is not technically impossible.

\ Taking the above pcints into cbnsideration, it is believed that as far as signal-
to-noire ratio is concerned even a single ocean-bottom station would serve to detect
seismic events equivalent to a fairly large array station on land., If one could further
set up a tripartite array at the ocean-bottor, it would have a certain independent
location capability. With the development of identification criteria which use only
P waves it will also provide dats useful for identification.

We can obtain seismological access to areas exposed to the sea from under the high
seas and without intruding into sovereign territofy. It is, of course, difficult to
obtain data from océan—bottom.seismogrgphs on a real time basis. However, we can use
therr in such a way that we can brinz them to the surface and examine the records only
when necessary. Since ocean-bottom stations have such definite merits, it is suggested
that we should not exclude the ocean-bottom seismograph from consideration when we
contemplate improving or meking changes in the global seismological network in the
future.

Determination of magnitude

Let us suppose that a threshold has been agreed upon, above which underground
nuclear explosions are bamned and. that the verification of coupliance with such an
agreenent is to be undertaken by'seismoiogical methods. As all of us are aware, such
a threshold must be defined in terms of the size »f seismic events, and we shall have
to say‘whether an event is above or below the threshold. &nd, this decision would have
to be acceptable to all parties as being scientificelly valid or, if there is no
sufficiently convincing scientific basis, would have to be a natter for. international
political agreement. Even if we do not establish a threshold, we have to be concerned
about the means of determining magnitude, as long as we employ nagnitude as a scale to
estimate underground explosions.

Determining the magnitude of an earthquake is not like measuring a length or a
welght. We have painfully experienced that the magnitude determined at station A can

differ by as ruch as 1.0 from that determined at station B and that such a deviation



CCD/ 345
page 4

from the mean value is not only a function of station but varies_depending on each
source~station combination. How can we cope with the task using what is, in a sense,
an ambiguous quantity? One way to do it is to employ the rean magnitude of nany
stations and the cther is to desiguate & certain number of stations és key stations .
and to accept the nagnitude at these stations a priori.

As to the first scheme, there is the question of how many stations are needed if~
the mean megnitude is to be statistically significant. It is generally accepted that
the nagnitude determined by a single station has a standard deviation of about 0.5.

The standard deviation of the mean magnitude decreases in proportion to the inverse
square root of the number of stations. If we take the mean of 25 stations, the standard
deviation will be 0.1l. Magnitudes of this accuracy should be accepted without serious
5bjection.

The following table shows how nany stations of the 44 WWSSN stations in Appendix 7
of the SIPRI Report and the 4b~-staticn SPZ Network in the Canadian Report of 1970 are
found within 90° from the existing nuclear test sites. Stations operated by the nuclear

Powers using a particular test site are not included in the number for that site,

Test site Nurber of stations in Number of stations in
WSSN (SIPRI) the 4b-station network

Nevada 19 15

Seharsa 28 17

Meutian 26 28

Novaya Zenlya 28 ' 24

Kazakh ' 26 26

Shikiang 28 23

Mururoa 11 27

Theré are sufficient numbers of stations to give statistieally significart magnitudes
for seismic events in these regions if the event is recorded at all stations.
Consequently, the next question is what is the magnitude threshold for earthquakes
which can be detected at a distance of 900. We assume that the ninirmmn readable trace
applitude is 1 mm (peak to zero), the nagnification at 1 sec period is 75 K, the
applitude attenuation follows Gutenberg's B(£) curve, that stations could register
nagnitudes as much as 0.5 below the mean value; +then should an event be 5 l/A in
magnitude, it could be detected at all sensitive stations within 90°. Because the
sensitivity of nany stations is actually higher than assumed here and a safety factor

of dn = 0,5 is given, this threshold magnitude of 5 1/4 is a conservative estimate.
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A similar value was given in the Canadian Repdrt as the identification
threshold depending on the existing SPZ and LPZ networks. To obtain Rayleigh wave '

data for the discriminant of Ms : mb, the identification threshold must be set about

9.3 higher in magnitude than the detection threshold for seismic events. As a

-~

consequence, we can obtain sufficient data of P wave for magnitude determination of
statistical significance.

On the other hand we have high hopes of lowering ths detection threshold for
Rayleigh waves to that of P waves owing to recent developments in long-period
instrumentation. In this casc, the identification threshold will also be lowered.

At the seme time, however, thc number of stations required for dotection, location

and identification must be reduced. Accordingly the two sets each consisting of a
relatively small number of stations uscd for minor events will be completely different
for instance in the case of an event in Nevada and an event in Kazekh, since most Asian
and Middle East stations near Kazakh are more than 90° from Nevada. What could we do
when we have magnitudes with comparatively low statistical value derived from

two such different sets of stations?

We could of course decide to accept them as a first approximation. But, if we
wish to have higher acéuracy) we must try to find the coefficlent of gtation
correctioh as a function of fhe stetion-source combination so as to compensate for
the geophysical peculiarities of the earth, Such a task undertaken on a global
bagis would be tremendous. If, however, we limit the study to combinations of
stations of the highest sensitivity and possible source regions of underground
nuclear explosions, it should not be too difficult.

It may be most practical to agreec to start with the first approximation and then
to revise the method of magnitude determination as the study progresses. In any case,
there is no doubt that such a comprehensive study achieved through international

co~operation would also provide our academic community with valuable fundemental

geophysical information.,
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Working paper containing a proposal for the inclusion of an additional article
in the revised draft comvention (CCD/337%) and the draft convention (GCD/338%)
on the prohibition of the development, production and stockpiling of
bacteriological (biological) and toxin weapons and on their destruction

1. Insert a new Article IX vhich would read as follows:

"Pending the agreement referred to in Article VIII, the States Parties
to this Convention undertake to refrain from any further development,
production or stockpiling of those chemical agents for weapons
purposes which because of their degree of toxicity have the highest
lethal effects. The agenté in question are listed in the Protocol

annexed to this Convention'.

2. Renumber the subsequent articles accordingly.

GE . 71-19180
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Working paper on drafts CCD/337* and CCD/338% on the
prohibition of the develcovment, production and
stockpiling of bacteriological (biological) and

toxin weavons and on their destruction

1. Amend the text of the tenth preambular paragrapvh to read as follows:

"Recalling that the General Assembly of the United Nations has repeatedly condemned
all actions contrary to the principles and purposes of the Geneva Protocol of 17 June 1925,".
2. (a) The international community should be notified of the execution of the
provisions of article II by States Parties possessing bacteriological or toxin weapons
as soon as they destroy them or divert them to peaceful purposes. The notice of that
operation could be addressed to the Secretary-General of the United Nations and, through
him, to all States Parties.

(b) The term "population" in the last sentence of article II should be replaced
by the plural '"nopulations".

3. Insert a new article reading as follows:

"Bach State Party to this Convention declares its intention to supply, within the
limits of its ability, appropriate humanitarian assistance to another State Party which
80 requests and is exposed by another State, in viclation of the provisions of the
Convention, to danger resulting from deliberate use or accidental or chance dissemination
of biological agents or toxins intended for militaty purposes'.

4, There can be no doubt that the preparation of a viable conventinn completely and
finally prohibiting bacteriological and toiin weapons requires that all States Parties
shall be absolutely certain in law that the reservations foriulated by many States to
the Geneva Protocol of 17 June 1925 have been declared null and void with regard to the
prohibition of the use of bacteriological and toxin weapons.

Failure to cancel those reservations would be likely to limit the very scope of the
Convention and also to give rise to erroneous interpretations of article VII of documents
CCD/337% and CCD/338%.

A legal solution should therefore be found for this problem.

5. It would be highly desirable to reach agreement, immediately after the entry into
force of the Convention on the prohibition of bactericlogical and toxin weapons, on actual
cessation of the production of chemical weapons.

GE. 71~19192
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Working paper with suggestions ag to pogsible provisions of a
Treaty Banning Underground Nuclear Weapon Tegts
(revised version of the. Swedish working paper ENDG/242, April 1, 1969)

The States concluding this Treaty, hereinafter referred to as the "Parties to

the. Treaty",

Declaring their iptention to achieve at the earliest possible date the
cessation of the nuclear arms race and to undertake effective measures in the
direction of nuclear disarmament,

Urging the co~operation of all States in the attainment of this objective,

Recalling the determination expressed by the Parties to the 1963 Treaty bamning
nuclear weabon tests in the atmosphere, in outer space and under water in its
preamble to seek to achieve the discontinuance of all test expldsions of nuclear
weapons for all time and to continue negotiations fto this end,

Convinced that a continued testing of nuclear explosives brings about unfore-
seeable consequences in regard to imbalance and mistrust between States,

Heeding the appeals of the General Assembly of therUnited Nations for the
suspension of nuclezr weapon tests in all environments,

Affirming the principle that the bznefits of peaceful applications of nuclear
technology, including any technological by-products which may be derived by nuclear-
weapon States from the development of nuclear explosive devices, shbuld be available
for peaceful purposes to all Parties to the'Treéty, whether nuclear-weapon or non-
nuclear-weapon States,

Affirming also the principle that a substantial portion of the savings dexrived

from measures in the field of disarmament, should be devoted to promoting economic
and social development, particularly in the developing COuntfies,
7 Have agreed as follows: -
Article I
1. Each State Party to this Treaty uwndertekes to prohibit, to prevent and not to
carry out any underground nuclear weapon test explosion, or ahy other underground
miclear explosion, at any place undexr its jurisdiction eoxr. control. . This obligation

is subject to the provisions contained in paragraph 2 of $his Article and in Article II.

GE.71-19280
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2. Por each nuclear weapon state this Treaty shall be fully operative after a

period of ... months from the entry into force of the Treaty, during which period

any nuclear weapon test explosions shall be phased out in accordance with the
provisions laid down in Protocol I ammexed to this Treaty.

3. Each State Party to this Treaty undertakes, furthermore, to refrain from causing,
encouraging or in any way participating in the carrying out of any nuclear weapon .

test. explosion, or any other nuclear explosion prohibited under this Treaty.
Article IT

The provisions of Article I of this Treaty do not apply to nuclear explosions
which are carried out for construction or other peaceful purposes and which take

place in conformity with the separate Protocol II annexed to this Treaty.
Article TIIT

1. Each State Party to this Treaty undertakes to co-operate in good faith to
ensure the full observance and implementation of this Treaty.
2. Each State Party to this Treaty undertakes to co-operate in good faith in an
effective international exchange of seismological data in order to facilitate the
detection, identificzation and location of underground events.
3, Each State Party to this Treaty undertakes to co-operate in good faith for the
clarification of all events pertaining to the subject matter of this Treaty. In
accordance with this provision, esach State Party to the Treaty is entitled
(a) to make inquiries and to receive information as a result of such inquiries,
(b) to invite inspection on its territory or territory under its jurisdiction,
such inspection to be carried out in the manner prescribed by the inviting
Party,
(¢c) +o make proposals, if it deems the information available or made available
to it under all or any of the preceding provisions inadequate, as to

suitable methods of clarification.

4 Fach State Party to this Treaty may bring to the attention of the Security
Council of the United Nations and of the other Parties to the Treaty, that it deems
ancther Party to have failed to co-operate to the fullest extent for the clarification
of a particular event.

5 Provisions for the seismological data exchange referred to in paragraph-Z of

this Article are laid down in the separate Protocol III, annexed to this Treaty.
Special pfovisions for the seismological data exchange during the phasing-out period
and for the explosions for peaceful purposes referred to in Articles I and II are

laid down in the Protocols I and IT respectively.
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Article IV

Any State Party may propose amendments to this Treaty. Amendments shall enter
into\forcé for each State Party accepting the amendments upon their acceptance by a
majority of the States Parties to the Tizaty and thereafter for each remaining State

Party on the date of acceptance by it.
Article V

«ese« years after the entry into force of this Treaty, a conference of Parties
to the Treaty shall be held in Geneva, Switzerland, in order to review the operation
of this Treaty with a view to assuring that vhe purposes of the preamble and the
provisions of the Treaty are being realizea. The review conference shall determine
in ééoordance with fhe views of a majority of those Parties attending whether and

when an additional review conference shall be convened.
Article VI

1. This Treaty shall be open for signature to all States. Any State which does
not sign the Treaty before its original entry into force in accordance with
paragfaph 3 of this Article may accede to it at any time.

2. Thig Treaty shall be subject to ratification by siguatory States. Instruments
of ratification and of accession shall be deposited with the Governments of

T teersevassessarenseesses Which are hereby

designated the Depositary Governments.

3. This Treaty shall enter into force after the deposit'of instruments of
ratification by .... Governments, including the Governments designated as Depositary
Governments of this Treaty.

4. For States whose instruments of ratification or accession are deposited after

" the original entry into force of this Treaty, it shall enter into force on the date

of the deposgit of their instruments of‘ratifioation or accession.

5. -The Depositaxy Governmentg shall promptly inform the Governments of all
signatory and acceding States of the date of each sigﬁature, the date of deposit of
each instrument of ratification or of accession, the date of the entry into force
of this Treaty, and the receipt of other notices.

6. This Treaty shall be registered by the Depositary Governments pursuant to
Article 102 of the Charter of the United Nations.
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This Treaty shall be of unlimited duration. Fach Party shall in exercising its
national sovereignty have the right to withdraw from the Treaty, 1f it decides that
extraordinary events, related to the subject matter of this Treaty, have jeopardized*i
the supreme interests of its countzxy. I3 shall give notice of such withdrawal to
all other Parties to the Treaty and to the' United Nations Security Council three
months in advance. Such notice shall include a statement of the extraordinaxy

events it regards as having jeopardized its supreme interests.
article VITT

This Treaty, the Chinese, English, French, Russian and Spanish texts of which
are equally authentic, shall be deposited in the archives of the Depositary
Governments. Duly certified copies of this Treaty shall be transmitted by the
Depositary Governments to the Governments of the States signatory and acceding
thereto.

In witness whereof the undersigned, being duly authorized thereto, have signed

this Treaty.

‘Done in at this day of
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beking‘paper on the seismicity of the U.S.A., the U.3.5.R. and China

In this working paper an estimate is given of the number of seismic events
occcurring in certain parts of the world, especially in those parts where unidentified
events could giﬁe rise to concern in the framework of aAcomprehensive test ban.

The study is based on a computer analysis of the epicenters of events in the
years 1961-1970 inclusive, as given by the United States Coast and Geodetic Survey
(now the National Oceanic and Atmospheric Administrafion). At present, these USCGS
data seem to represent the most up-to-date and comprehensive set of earthquake data
for the whole world., Only earthquakes with a focal depth of 33 km or less were
ineluded in the analysis. Separate countings were made for:

1. Mainland China, exclusive of Tibet

2. The U.S.8.R., exclusive of the Kuriles but inclusive of Kamchatka, Novaya

Zemlya and Severnya Zemlya

3. The region of the Kurile Islands

4. The region of the Aleutian Islands

5. Alaska |

6. The continental U.S.A., exclusive of Alaska

7. The region of the Hawaiian Islands
A more detailed indibation of the delineation of the different regions is given in
the Appendix. Where possible, border regions of a width of about a hundred kilometers
with neighbouring countries were excluded in the countings for the mainland countries,
as were the earthquakes with epicenters in the neighbouring seas for these areas.
Tibet was not included in China. Separate countings of available data for the‘territory
of Tibet of the years 1968-1970 inciusive show that, for these years, the seiémicity
of Tibet alone was about 0.3 times that of the rest of China. A magnitude/frequenoy—
relation was determined for the complete material and also for the abovevméntioned

regions 1 to 7 separately.
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An excerpt of the accumilated numbers of edrthquakes of certain magnitudes for

the particular regions is given in Table 1 for the years 1963-1970 inclusive.
Magnitudes are of the mB—type.:/ The years 1961 and 1962 have not been used since
at that time magnitudes were not reported on a routine base.

In graphs it can be shown that above g 5 a:homogeneous relationship exists
between the logarithm of the number of earthqualkles above a certain magnitude and that
magnitude. It is supposed that this character of the magnitude/frequency relation .
indicates that all or nearly all events above magnitude 5 are included in the USCGS
material, although slight differences exist for the different regions. Under mg 5s
however, not all of the events occurring are included, so corrections have to be made
by extrapolating the magnitude/frequency—curve.

The numbers of explosions or suspected explosions in the course of the same
eight years are given in Table 2. It seems, that for both the USSR and the
continental USA the numbers of earthquakes and explosions of me 5 in the last 8
years are about equal.

The percentages of earthquakes with mBz 5 for the separate regions with respect
to the total number of the world of these megnitudes are given in Table 3. They are
of the order of 1-7 %. For the continental territories of China, the USSR and the
USA together, this value is 4.1 % only.

In Table 4 the mean annual numbers of earthquakes are given for the individual
regions for magnitudes mB//S’ mB 43/4 and mB} 4%, This would be equivalent to
magnitudes caused by explosions in hard rock of respectlveljx/ 10-25 kton{, 6~15 kton
and/ 3-8 kton. The first column gives only the observed numbers of earthquakes
since, as already stated above, all or nearly all events above ny 5 arerregistergd.
The second and third columns give both the observed numbers and the numbers that have
been found by extrapolation of the magnitude/trequency distribution for magnitudes -
mBﬁfi(in parentheses) which can be considered as estimates of the actual number of
events occurring. Also indicated are the 4~station identification probabilities for

the dlfferent entrles, taken from the Canadian paper of P.W. Basham and K. Whitham
(fig. 8)

f/ To about one in three of the events in the USCGS lists no magnitude was
assigned. Most of these are from the lower magnitude classes, but according to the
number of recording stations, about 15 earthquakes and 4 explosions for the regions
in question must be at least of 5. These changes in the data from the original
USCGS lists have been incorporated in the Tables 1 and 2.

%%/ P,W, Basham and K. Whithem, Seismological Detection and Identification of
Underground Nuclear Explosions, Department of External Affairs, Canada, November 1970.
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Finally, in Table 5 the mean annual number of events is given for the regions »
of China, the USSR and the USA, that mey pass unidentified with the current seismograph

network. This Table was obtained by combining the estimated numbers of earthquakes

and the identification probabilities as given in Table 4. Annually, there will be
about three earthquakes in the USSR with a magnitude equivalent to a hard rock yield
of + 10 kton or more that could not be discriminated from an explosion. For the USA
this number is 1 and for Chine 7.

Of course, these numbers would be considerably lower if the seismic monitoring
syétem is improved. PFor example, an achievable 4-station 90 % identifioation level
in the 5-10 kton range, as indicated in the Canadian document CCD/327, would mean
that annually only one earthquake in the USSR could not be discriminated from an
explosion greater thaﬁ 5-10 kton.

From the point of view of seismicity only it may be concluded that ‘the regions
of the Kuriles, the Aleutians and Alaska offer the best opportunities for evasion
of an underground test bén. It must be remembered however, that in the Kurile and the
Meutian regions the great majority of the earthquakes have their epicenters at sea,
so the numbers given for these regions are on the conservative side. The proximity
of territories of other countries, the exposed locatiqn with'respect to sea-going
detection systems and the long and exposed lines of communication would also seem
to meke it rather difficult to perform underground nuclear tests here in a clandestine

way.
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Table 1: Cumulative numbers of USCGS epicenters of the years 1963-1970 incl.
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} 4 77 63 7 7 93 2 A kton

Table 2: Numbers of explosions or suspected explosions of the years 1963~1970 incl.



Numbers %
1. China 83 1.9 7
2. USSR 50 1.2
3, Kuriles 178 4.0
4. Aleutians 296 6.7 |
5. Alaska 187 4.2
6. USh 43 1.0
7. Hawaii 3 0.1 J
Total world ' T 4440 100

Table 3: Numbers and percentages of ecarthquakes of m_ % 5 for the years 1963-1970 incl.
lable 3 P ge Y/

)

2332225 kton
1. China 10 4R90
2. USSR 6 4R95
3. Kuriles 22
4. Meutians 37
5. Alasgka 23
6. USA 5
7. Hawaii 0.5
Table 4:

1. China
2. USSR
6. USA

Table 5:

Annual nvmbers of earthquakes equivalent to certain yields in hard rock;

The approximate identification levels

extrapolated number

are indicated.
my> 5
2 10-25 kton

1
1/3

Mean annual numbers

m Y47/
} 6-15 kton
17 (20) 4Ré5
12 (13) 4R75
38 (65)
63 (85)
40 (50)
12 (12) 4R90
0.8 (1)

8 in parentheses.

ny 47/
2 6-15 kton

7
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4.1
19.1 %
- )

ugy 4%
7/ 3-8 kton
23 ( 38) 4R40
17 ( 25) 4R50
62  (125)
101 (150)
57 ( 88)
28 ( 28) 4R70
1.5 ( 2)

m3754%“
2 3-8 kton
23
12
8

%

of earthquakes that may pass unidentified with the

current seismograph network.
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Tor the delineation of the different regions the geographical code numbers of

FLIHN]ENGDAHL have been used. The regions considered are composites of the following

FLINN/ENCDAHL blocks:

1. CHI¥A : 307, 318, 321, 222, 323, 325, 332, 658, 664.
2. USSR s 217, 326, 327, 328, 329, 330, 335, 336, 227, 339, 340, 357, 361, 362,
» 645, 648, 652, (56, 662, 668, 671, 713, Tl4, T15, 716, 724, 725, T26.

5. Kuriles : 221

3
4. Aleutians 4 ~ 10 incl.
5
6

. Alaska : 1, 2, 12, 13, 14, 19, €76,
. USh : 28, 29, 32, 3%, 36, 7%, 39, 40, 41, 42, 43,

456-512 incl., 514, 519, 520.
7. Hawaii s 613,

44,
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UNITED KINGDOM

Working paper containing comments on the Canadian study of the Seismolog;cal Detection
and Identification of Underground Nuclear Explosions (CCD/3%27) and on its implication
for the expanded seismic array system outlined in the United Kingdom working paperCCD/ZOS

1. The Canadian working paper represents the culmination of one of the most careful and
comprehensive studies made on the seismological aspects of the Compreheﬁsive test bhan
treaty. This study also has the virtue that it needed no expensive processing aidsj;
it is an experiment which can both be verified and extended by any competent
seismologist with access to a microfilm reader and with existing international co-
operation. One of its most useful featurcs is that it provides new and better defined
limits to the capacity of the existing network of seismograph stations to discriminate
between earthquakes and explosions, superseding the conclusions of the SIPRI conference
of 1968, '
2. The Canadian study has experimentally verified (4,000 seismograns measured) that the
threshold of identification for underground explosions fired in the Northern Hemisphere
is approximetely 20 kilotons when fired in rocks other than dry alluvium. This figure
is in line with the lower limit of the SIPRI Conference (1968) conclusions, and is a
measure of the degree to which‘the uncertainties of the SIPRI data have been reduced.
The principal reasons for this improvement = -e: )
(a) Peaceful uses of nuclear explosions (PNE) in several different regions

have provided a better sample of explosion data than was available for

the SIPRI Conference. (This underlines the irmortance of the

resolution of the PNE Working Group of the IATA of Janwary 1971 urging

the release of PNE source data.) ‘

(b) 4 practicel method of correcting for major transmission path (source to

reoeiver) differences has resulted in more precise estimates of the

surface wave magnitude WS. 5
(c) Records from additional standard stations, Kabul and Spitzbergen, for

example, were available for analysis.

GE.71-19554
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3. In contrast to the results which were presented at SIPRI, however, the Canadian
study deliberately omitted data from the Kamchatka~Kurile regions. The practical
reason was that much more time would have been needed to study the large number of
earthquakes which take place in this area.
4.
should be completed on the lines of the Canadian project. These are:

{a) The distribution of recording stations relative %o the Kamchatka-Kurile

area is much less uniform thon for events elscwhere in Durasia. because of

the physical difficulty of siting a suitable number of recording

There are however scientific reasons why special studies of this and similar areas

stations in the Pacific Ocean Hemisphere.

(b) Independent geophysical evidence indicates that the complication of
transmission paths for seismic waves are likely to be extreme near such
regions compared with wholly continental paths.

(c)‘ The theory of oceanic transmission path effects predicts that in the
useful band of frequencies the surface wave amplitudes from nuclear
explosions may be 2 or 3 times less for similar distance than over
wholly continental paths.

5. Other matters which require further thought and study in the context of using
national means to monitor a nuclear test ban are:

(a) The degree to which signals mey be mixed when events take place almost
simltaneously. The Canadian study found 8, or 5 per cent of such events.

(b) There are problems with the organization and discipline of national
seismic systems which in this porticular study resulted in a gross total
of 25 per cent of the data being lost. The continuity and reliability
of a few stations covered this loss, but in the context of a comprehensive
test ban greater reliability of the network as 'a whole may be required.
Anyone who commonly uses the data of standard stations is aware that
those from some stations may not be recei?ed for a year or more after
the date of the event. This is a field in which improvements in the
quality and accessibility of the seismic data could result from
appropriate political decisions,

(c) The Canddian study was completed by two seismologists who between them
have nearly 20 man years of experience in reading seismograms with a
special reference to the discrimination problem; small signals, which
less experienced analysts would have missed, were observed and measured.
The need for creating an experienced cadre of analysts for monitoring systems

is again one which could be siirmuleted by .the varique counbnieg ccricarmed.
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6, There is no doubt, as the Canadian wofking paper suggests, that significant
improvements could be made fto the existing network for a "moderate' expenditure. Indeed
those improvements designed to give greater —~eliability, precision and recording quality
would give better value for thé present day level of expenditure. The use of maghetig
tape, in place of the standard station photographic recording, would provide
opportunities for the application of well-established procesées to enhance explosion and
earthquake signals at the expense of the background noise.

T What remains in doubt is the degree to which the identification threshold of the
‘stendard network can be lowered by these methods. The Canadian figure of 5-10 kilotons
should be compared with that of 3-6 kilotons estimated for the identification threshold
of the specially deployed network simulated in the United Kingdom working paper CCD/296.
The base-line for this simulation was the SIPRI conference figures of 20-60 kilotons.

If the results of the Canadian study were to be used instead, the difficulties experienced
in detecting the smaller R-waves would be reduced, so smaller long period seismometer
arrays might suffice; this requires further thought and a detailed study of the
scientific paper on which the working paper is based, However, it is difficult, at

the moment, to believe that long period arrays could be dispensed with altogether.

There are two principal difficulties:

(a) If the megnification of the standard long period seismometers is increased,
both the signal and the background noise, including noise induced by minute
atmospheric pressure.and temperature changes, is enhanced. The better
standard stations would experience no improvement in the ratio of signal
to noise amplitudes. In the expanded array system described in the
United Kingdom working paper CCD/296 advantage would be taken of new
seismometers, which are sealed against environméntal effects (other than
ground motion), and of array processing methods to reduce earth induced
noise relative to signals from seismic events.

(b) As the sensitivity (abd‘fherefore the events recorded) at a receiving
station is increased, sc there will be a greater chance of signals
interfering (overlapping in time) with one another. An arrvay provides
the possibility of reducing this chanee by Huning-in the eignal of

interast1at the-expenee of “the .sesond.
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8. Since the informal meeting of last Jmgust the United Kingdom .itomic Energy iuthority,
with the co-operation «f the Bhabha Ltomic Research Centre, have assisted in establishing
a long period array in southern India; through the good offices of the Defence Research
Institute of Sweden, the UKLEA now receive recordings from the Institute!s long period
array; and with the help of Canadian authorities recordings are received from the
Canadian longvperiod array. Long period data from the Warrarunga array in lustralia are
also expected, With these, as well as data recorded in the United Kingdom for
experimental background the United Kingdom 8eleration mey be in a position to comment in
due course on these two problems, as well as on the physical basis and reliability of

the method for calculating surface wave magnitudes, vhich have been such a feature of the
improvements presented in the Canadian paper.

9. The Canadian study has demonstrated that, for a given technical thresheld, defined
as the magnitude of a seismic event which gives the minimum mumber of recordings required
to locate and identify the event, tﬁé measurements required to apply the identification
criteria are relatively simﬁle to make at each standard station.

10. If these stations were to be improved b;- installing tape recording the analysis
procedure would not be so straightforward; some degree nf electronic processing would be
necesgary béfnre the seismogram could be made visible for measurement. “ith array
stations, the complexities involved in handling data and optimum processing would
multiply. The United Kingdom paper (CCD/?96) suggested that by employing a small
computer each station should be able to provide for itself the '"best" seismogram for
every event recorded and subsequently tc moke the simple measurements required for the
criteria.

11l. i research group in the United Kingdom has been studying practical. ways of
realizing a system of this kind.,  During the past year the group has received material
assistance from colleagues in Canada and Justralis who have built similar systems for
laboratory use. The principai vroblems seem to have been solved and an>idea has emerged
of the kind of computer which would be required. Furthermore it appears that this
computer would cost approximately half that estimated in CCD/296. If the less
conservative Canadian estimates en the detection of R-waves are also confirmed, the
monitoring network described in the United Kingdom working paper might well be

establisned for significantly less than the estimate of €15 million made last year.
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12, With regard to the "“decoupling" of seismic signals by dry alluvium relative to other
" common rock materials, the Canadian study has confirmed that for these and other reasons
concerned with the handling of enormous numbers of small events and the increasing
rumber of cases in which smaller events are obscured by larger events, the conclusion

in paragraph 27 of the United Kingdom working paper (CCD/296) remains valids namely,
because discrimination criteria for low magnitude events (mb4 - b4%) are not yet

proven, and because in the larger countries signals from explosions of about 10 kilotons
and 1éss, fired in dry ailuvium, may not be detected by the external portion of the
network, there would be little point in defining a more elaborate and costly seismic

data system than that described in the earlier United Kingdom working paper.
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ARGENTINA, BRAZIL, BURMA, EGYPT, ETHIOPIA, INDIA
MEXICO, MOROCCO, NIGERTIA, PAKISTAN, SWEDEN AND YUGOSLAVIA

Joint memorandum on the prohibition of the development, production
and stockpiling of chemical weapons and on their destruction.

In the Joint mémorandum of the group of twelve members of the Conference of the
Committee on Disarmament on the question of chemical and bacteriological (biological)
methods of warfare (CCD/?lO), the group had expressed'the following views:

(i) It is urgent and important to reach agreement on the problem of chemical

and bacteriological (biological) methods of warfare;
(ii) Both chemical and bacteriologicel (biologioal) wveapons should continue
" to be dealt with together in taking steps towards the prohibition of their
development, production and stockpiling and their effective elimination
from the arsenals of States:

(iii) The issue of verification is importaht in the field of chemical and
bacteriological (biological) weapons, as indeed adequate verification is
alsc essentiel in regard to the success of any measures in the field of
disarmament. Reasonable guaranteés and safeguards should, therefore, be
devised to inspire confidence in the implementation of any agreement in
the field of C and B weapons. Verification should be based on a
combination of appropriate natioﬁal and international measures, which
would complement and supplement each other, thereby providing an acceptable
system which would ensure effective implementation of the prohibition.

This basic approach wes commended by the General Assembly of the United Nations
in its resolution.2662 (XXV).

The group of twelve members of the Conference of the Committee on Disarmament
have taken note of the evolution of negotations which has since taken place,

Whereby only the elaboration of a Convention on the prohibition of bacteriological
(biological) and toxin weapons and on their destruction seems possible at the
present stage. However, the group wishes to emphasize the immense importance and

urgency of reaching agreement on the elimination of chemical weapons also.

GE.71-19584



CCD/352
page 2

Bearing in mind the recognized principle of the elimination of chemical weapons
as well as the firmly expressed commitment to continue negotiations in good faith
until early agreement is reached on effective measures for the prohibition of the
development, production and stockpiling of chemical weapons and on their destruction,
the group offers the following elements on which such negotiations should be based:

1. in obligation to prohibit the development, production, stockpiling,

acquisition and retention of chemical agents of types and in quantities

that will be defined in future agreed provisions, and weapons using such

chemical agents as well as equipment or means of delivery designed to

facilitate the use of such agents or weapons.

2. An undertaking not to assist, receive, encourage or induce. any State,

group of States or international organizations in the abcve mentioned

prohibited activities,

3. An undertaking to destroy or convert to peaceful uses, taking all

necessary safe%y precautions, all chemical agents, weapons, equipment

or means of delivery and facilities, specially meant for the development,

production and stockpiling or for using such agents or weapons.

4. in undertaking to disband and not to establish anew special military

or other forces for using chemical agents or weapons.

5 The problem of verification should be treated in accordance with

the suggestions contained in the Joint menorandum of the group of

twelve members of the Conference of the Committee on Disarmement

~ (ccD/310).

6. 4 clear understanding whereby future agreed provisions for the

prohibition of the development, production and stockpiling of chemiecal

weapons are not to be interpreted as in any wey limiting or detracting

from the obligations assumed by the Parties under the Geneva Protocol

of 1925,

7. Future agreed provisions should be implemented in a mammer

designed to avoid hampering the research, develcpment, production,

possession and application of chemical agents for peaceful purposes or

hindering the economic or technclogical developrent of States Parties.
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8. In undertaking to facilitate the fullest possible exchange of

chemical agent., equipment, material a1l scientific and tachnological

information for the use of such chemical agents for peaceful purposes.

9. A recognition of the principle that a substantial porticn of the

savings derived from nmeasures in the field of disarmament should be

devoted to promoting economic and socilal developnment, particularly in

the developing countries.

The group is firmly convinced that the CCD should proceed with the task of
elaborating, as a high priority item, agreed provisions for the prohibition of the
development, production and stockpiling of chemical weapons.

~ The Group finally expresses the hope that the elements suggested in the preceding
paragraphs would rcceive general acceptance so that early agreement could be reached
on the complete prohibition of the development, production and stockpiling of chemical

weapons and on their effective elimination from the arsenals of States.
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BURM.., EGYPT, ETHIOPI.., MEXICO, MOROCCO,
NIGERIL, PAKISTLN, SWEDEN and YUGOSLAVIA

Joint memorandum on s comprehensive test ban treaty

The delegations of Burma, Lgypt, Ethiopia, Mexico, Morocco, Nigeria, Pakistan,
Sweden and Yugoslavia are deeply concerned that it hes 8till not been possible to
reach agreement on & comprehensive ban of nuclear weapon tests.

This matter has been the objoct of meny years® work. As early as 1959 the question
of the suspension of nuclear and thermo--nuclear tests was included in the agenda of the
United Nations General Asseﬁbly. Since then resolutions on the urgent need of such
suspeﬁsion have been adopted by the Assembly each year.

In 1962 the General issembly condermed all nuclear weapon tests and asked that
they cease immediately and not later than 1 January 1963. The Eight Nations Joint
Memorandum of April 1962 wes endorsed as a basis for negotiations. The eight non-
aligned members of the Conference of the EighteenQIation Cormittee on Disarmament
presented several such Joint memorsnda outiining their views on this matter between
1962-1968,

In the Treaty banning nuclear weapon tests in the atmosphere, in outer space and
under water, the three nuclear weépon Powers parties to the Treaty committed themselves
to seek tQ achicve the discontinuance of all test explosions of nuclear weapons for all
tipe and to continue negotiations to this end.

In its latest resolution on the subject, 2663 (XXV) of December 1970, the

General hssembly urged all States that had not yet done so to adhere without further

delay to the Partial Test Bon Treaty of 1963 and again called upon all nuclear weapon
States to suspend nuclear weapon tests in all environments.

The General assembly in the samé resolution requested the Conference of the
Committee on Disarmament to continuc, as a matter of urgency, its deliberations on a
treaty banning underground nuclear weepon tests and to submit to the Assembly at its
twenty—sixth session a special report on the results of thescvdeliberations. The
Secretary~General of the United N:ticns, in his letter to the Co-Chairman of the
Conference of the Committee on Disarmement, dated February 16, 1971, wished to draw

attention, in particular, to this mandate.
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The nine delcgations want agsin to call to serious attention the fact that all
nuclear weapon States have not yet adhered to the Partial Test Ban Treaty and that
nuclear weapon tests are still carried out in the atmospherc. They are alsorgravely
concerned that nuclear weapon tests - some of great magnitude -~ are continﬁcd
underground by parties to the Partial.Tost Ban Treaty, contrary to the expectetion of
world opinion aﬂd in contradiction to the aim of that Treaty. It must be recalled
that the prospects of an early banning of nuclear weapon tests in all environments was
held out by the nuclear weapon States as their contridbution to the halting of the
nuclcar arms race, complenmenting the comnitment of non-nuclear weapon States in the
Treaty of Non-Proliferstion of Nuclecar Weapons not to acquire nuclear weapons.

Attention has been drawn earlier to the fact that underground tests have led to
leakagés of radiocactive debris outside the territorial limits of testing States. The
nine delegetions wish to underline that even an occurrence of such radiocactivity which
does not gencrate health hazards still constitutes an infringement of the Partial Test
Ban Treaty. They understend thot such rceleases have continucd to occur, thus resulting
in an undesirable weakening of the integrity of the Prrti=l Test Ben Treaty.

The nine delegations cxpress the hope that the bilatoral negotiations between the
USL and the USSR on the limitation of strategic arms will very soon bring about a first
positive result and therecby pave the way for immediste further efforts in the field of
nuclear disarmament.' in agreecnent on a comprchensive test ban could in its turn have
a positive influence upon the continued bilateral negotiations between the US4 and the
USSR on the limitation of strategic srms. Such an egreement is in fact indispensable
to halt the politically devastating and economically wasteful qualitative arms race in
the nuclear sphere and to crecate the necessary climatc for further mecasures of
disarmement.

The nine delegations note with satisfaction thé scicntific progress taking place
in the field of scismology. Considerable attention has been devoted in the Conference
of the Committee on Disarmament. to the techniczl aspects of the verification of a ban.
on underground nuclear weapon tests. The nine dclegations are convinced that the
verification problem cculd be resolved on the basis of national means, i.e., remote
control supplemented and improved upon by international co-operation and procedures.
The two methods complement each other. An cdequate international exchenge of
seismological data from national stations should be pronoted by concrete measures in
order to facilitote such a soluticn of the verification problem. Such measures, coupled
with a withdrawal clause and prcvisions for relcotively frequent review conferences,

should ensure thot the required deterrence level is obtained.
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The nige delegations affirm the benefits of the application of nuclear technology
for peaceful purposes to all countries and are of the opinion that the peaceful
application of nuclear explosives needs fto be regulated. The International Atomic
Energy Lgency should play an important role in this context.

The nine delegations ardently desire to sec an immediate and comprehensive
prohibition of all nuclear weapon tests. Such tests endanger the existerice of all
treaties concluded so far in the nuclear disarmanent field, as well as the continued
disarmament negotiations. Renewed and urgent efforts must thus be made to conclude a
treaty banning underground nuclear weapon tests, whereby the Partial Test Ban Treaty
will be completed. Both treaties should be adhered to by all nuclear weapon States.

The nine delegations particulérly expect the testing nuclear weapon States to
give priority to this question and to take an active and constructive part in working
out a treaty banning underground nuclear weapon tests. They note that concrete
proposals and suggestions relating to such a treaty have been made by several members
of the Conference of the Committee on Disarmenent including some members of the Group
of Twelve. They request the nuclear weapon States to submit urgently their own

proposalé 80 that purposeful negotiations can be immediately undertaken.
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List of Verbatim Records

495th Meeting tc 516th Meeting (23 February tc 13 May 1971)
CCD/PV.495 to 516

517th Meeting tc 544th Meeting (29 June to 30 September 1971)
CCD/PV.517 to 544
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