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INTRODUCTION report on the Committee’s deliberations on all ques-

tions 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
* Originally circulated as document A/8457-DC/234. the negotiations, to which the Conference devoted an

1. The Conference of the Committee on Disarma-
ment submits to the General Assembly of the United
Nations and to the Disarmament Comimission a progress



important part of its work in 1971, regarding the ques-
tion of chemical and bacteriological (biological) wea-
pons 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 below.

3. This report also includes accounts of the work
of the Conference 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 gen-
eral and complete disarmament under strict and ef-
fective international control.

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

I. ORGANIZATION OF THE CONFERENCE
A. Procedural arrangements

5. The Conference reconvened on 23 February
1971.

6. Two sessions were held, the first from 23 Febru-
ary to 13 May 1971, and the second from 29 June
to 30 September 1971. During this period the Confer-
ence held 50 formal plenary meetings during which
members set forth their Government’s views and rec-
ommendations for progress on the questions before it,
The Conference also held four informal meetings with-
out records.

7. In addition to the plenary meetings described
above, members of the Conference met frequently for
informal multilateral consuitations on disarmament
questions of common interest.

8. The representatives of the Union of Soviet Social-
ist Republics and the United States of America, in
their capacity as Co-Chairman of the Conference also
held meetings to discuss procedural and substantive
questions before the Conference.

B. Participants in the Conference

9. Representatives of the following States continued
their participation in the work of the Conference: Ar-
gentina, Brazil, Bulgaria, Burma, Canada, Czechoslo-
vakia, Egypt,’ Ethiopia, Hungary, India, Italy, Japan,
Mexico, Mongolia, Morocco, Netherlands, Nigeria, Pa-
kistan, Poland, Romania, Sweden, Union of Soviet
Socialist Republics, United Kingdom of Great Britain
and Northern Ireland, United States of America and
Yugoslavia,

iI. Work oF THE COMMITITEE DURING 1971

10. In a letter dated 16 February 1971 (CCD/
318), 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: resolu-
tion 2661 {XXV), entitled “General and complete
disarmament”, together with document A/8191, con-
taining the comprehensive programme of disarmament
referred to in the resolution; resolution 2662 (XXV),
entitled “Question of chemical and bacteriological

i(Qp 2 September 1971 the name of the United Arab Repub-
lic was changed to Egypt.

(biological) weapons”; resolution 2663 (XXV), en-
titled “Urgent need for suspension of nuclear and
thermonuclear tests”; resolution 2667 (XXV), entitled
“Economic and social consequences of the armaments
race and its extremely harmful effects on world peace
and security”; the following resolutions dealing with
disarmament matters were also transmitted: resolution
2660 (XXV), entitled “Treaty on the Prohibition of
the Emplacement of MNuclear Weapons and Other
Weapons of Mass Destruction on the Sea-Bed and the
Ocean Floor and in the Subsoil Thereof”; resolution
2664 (XXV), entitled “Implementation of the results
of the Conference of Non-Nuclear-Weapon States™;
resolution 2665 (XXV), entitled *Establishment,
within the framework of the International Atomic
Energy Agency, of an international service for nuclear
explosions for peaceful purposes under appropriate in-
terpational control”; and resolution 2666 (XXV), en-
titled “Status of the implementation of General As-
sembly resolution 2456 B (XXIII) concerning the sig-
nature and ratification of Additional Protocol H of
the Treaty for the Prohibition of Nuclear Weapons in
Latin America (Treaty of Tlateloleo), Members of
the Committee were assisted in their examination and
analysis of possible disarmament measures by numer-
ous messages, working papers and other documents
that were submitted fo the Conference (see annexes
B and C below), and by the statements made in plenary
meetings by Committee members.

11. On 23 February 1971 the Special Representa-
tive of the Secretary-General of the United Nations
delivered a message from the Secretary-General to the
Conference (see CCI}/PV.495) recalling that the Gen-
eral Assembly, in its Declaration on the Occasion of
the Twenty-Fifth Anniversary of the United Nations,?
while welcoming the important international agree-
ments that had already been achieved in the limita-
tion of armaments, called for the early negotiation of
further agreements and expressed the hope that nego-
tiations would move forward from arms limitation to
a reduction of armaments and disarmament everywhere.
The message stated that the Conference of the Com-
mittee on Disarmament, which had contributed so
much to the successful negotiations of those treaties
during the past decade and which was continuing to
petform a major role in the difficult search for ways
to halt and reverse the arms race, should take due
notice of the urgent call of the General Assembly at
its commemorative session.

12. In accordance with its provisional agenda the
Conference continued work on the following measures
in the field of disarmament:

(a) Further effective measures relating to the ces-
sation of the nuclear arms race at an carly date and to
nuclear disarmament;

(b} Non-nuclear ieasures;

{c) Other collateral measures;

(d) General and complete disarmament under strict
and effective international control.

A. Further effective measures relating to the cessa-
tion of the nuclear arms race at an early date
and to nuclear disarmarment

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

2 General Assembly resolution 2627 (XXV).



14. In accordance with General Assembly resolu-
tion 2663 (XXV), which requested the Conference
to continue, as a matter of urgency, its deliberations
on a treaty bamping underground nuclear weapon tests
and to submit to the Assembly at its twenty-sixth ses-
sion a special report on the results of its deliberations,
a special report on the results of the Committee’s delib-
erations on this question has been prepared and is
set forth as part III of this document.

15. The delegations of Poland (see CCD/PV.501
and 510), Hungary (see CCD/PV.502), Morocco
{see CCD/PV .504), Canada (see CCD/PV.507 and
517) and the USSR (see CCD/PV.517) called for the
accession to the 1963 Treaty Banning Nuclear Weapon
Tests in the Atmosphere, in Quter Space and under
water® by as many countries as possible.

* i * Ed £

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 stra-
tegic armaments. While expressing the hope that these
talks would reach early agreement on significant mea-
sures to restrain and turn back the nuclear arms race,
many members stressed that the Conference of the

Committee on Disarmament should continue to ac-

cord the highest priority to measures in the field of
nuclear disarmament. A number of delegations also
stressed the importance of qualitative as well as quan-
titative Hmitations and reductions of strategic arma-
ments 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 provided, 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 estab-
lishment of nuclear-free zomes in various parts of the
world; and nuclear disarmament of all nuclear-weapon
States (see CCD/PV.507, 517 and 536).

# ik £ x tk

17. 'The subject of nuclear-free zones was also dis-
cussed.

18. The delegation of Mexico submitted a working
paper (CCD/342), containing some basic facts relat-
ing to the Treaty for the Prohibition of Nuclear Weap-
ons in Latin America (Treaty of Tlatelolco) and its
Additional Protocol II.%

19. The representative of Romania reaffirmed the
support of his Government for the creation of a nuclear-
weapon-free zone in the Balkans (see 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 (see
CCD/PV.535),

#* # £ H #
21. The USSR delegation drew the attention of

the Conference to the draft convention on the prohibi-
tion of the use of nuclear weapons® submitted by the

3 United Nations, Treaty Series, vol. 480 (1963}, No. 6964,

4 Ibid., vol. 634 (1968), No. 9068.

G Ibid., vol. 402 (1961}, No. 5778,

8 8ee Official Records of the General Assembly, Twenry-
second Session, Annexes, agenda item 96, document A/6834.

TJSSR to the United Nations General Assembly at ifs
twenty-second session in 1967 (see CCD/PV.495,
507).

22. The delegation of Czechoslovakia suggested an
undertaking by nuclear-weapon States not to use nu-

clear weapons as a means of launching am attack
(see CCD/PV.512, 519).

23. The delegation of Romania stressed the im-
portance 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 dele-
gations of Hungary (CCD/PV.502 and 542), Mon-
golia and Polapd (see CCD/PV.501), and Bulgaria
{CDD/PV.500).

£ & % ok

25, The representative of Japan proposed that fis-
sionable material for use in weapons should be trans-
ferred to peaceful purpeses (see CCD/PV.497).

26. The United States delegation called attention
to its proposal for a cut-off of the production of fis-
sionable materials 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 om
fissionable material production (see CCD/PV.516).

I

27. A number of delegations expressed the hope
that additional countries would accede to the Treaty
on the Non-Proliferation of Nuclear Weapons 7

28. A number of delegations expressed satisfaction
with the progress made by the International Atomic
Frergy Agency in elaborating a safeguards system in
accordance with article II1 of the Treaty on the Non-
Froliferation of Nuclear Weapons and with the work
already accomplished by the Agency with respect to
its role in the implementation of that Treaty.

29. The representative of Italy informed the Con-
ferepce of the unanimous approval by the Council
of Ministers of the European Commimunities of the
mandate given to the European Commission to begin
negotiations on verification with the Agency as pro-
vided for in article IIT of the Treaty on the Non-Pro-
liferation of Nuclear Weapons (cee CCD/PV.541).

B. Non-Nuclear Measures

Question of chemical and bacteriological (biological)
weapons

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

31. In pursuing their work on this question, mem-
bers 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 Commitiee on
Disarmament by the United Kingdom of Great Britain
and Northern Ireland (CCD/255/Rev.2) ;8

7 General Assembly resolution 2373 (XXII), annex.
8 Official Records of the Disarmament Commission, Supple-
ment for 1970, document DC/233, annex C, sect. 2.



(&) The revised draft convention on the prohibition
of the development, production and stockpiling of
chemical and bacteriological (bioclogical) weapons and
on the destruction of such weapons,® submitted on 23
QOctober 1970 to the General Assembly at its twenty-
fifth session by Bulgaria, the Byelorussian Soviet Social-
ist Republic, Czechoslovakia, Hungary, Mongolia,
Poland, Romania, the Ukrainian Soviet Socialist Re-
public and the Union of Soviet Socialist Republics; and

(¢) The working papers, expert views and sugges-
tions put forward in the Conference of the Commitiee
on Disarmament and in the First Committee of the
General Assembly.

32. In resolution 2662 (XXV) the General As-
sembly 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 memoran-
dum submitted on 25 August 1970 by the delegations
of Argentina, Brazil, Burma, Fthiopia, India, Mezxico,
Morocco, Nigeria, Pakistan, Sweden, the United Arab
Republic and Yugosiavia:0

{a) It was urgent and important to reach agreement
on the problem of chemical and bacteriological (bio-
logical) 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 develop-
ment, production and stockpiling and their effective
elimination from the arsenals of all States;

{c¢) The issue of verification was important in the
field of chemical and bacteriological (biological) weap-
ons, and verification should be based on a combina-
tion of appropriate national and international measures,
which would complement and supplement each other,
thereby providing an acceptable system that would en-
sure the effective implementation of the prohibition.

33. Possible steps for progress in that feld were
discussed in detail by members of the Committes in
their plenary statements. In addition, an informal meet-
ing 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. In connexion with the prohibition of chemical
and bacteriological methods of warfare, working papers
were presented to the Conference on the following sub-
jects: the piohibition of chemical warfare agents, sub-
mitted by the Netherlands {CCD/320); a model com-
prehensive agreement on the prohibition of chemical
and biological means of warfare, submitted by Sweden
(CCD/322); the destruction of chemical and biological
means of warfare, submitted by Sweden (CCD/324);
verification techniques relating to safety features, the
sealing and monitoring of plants formerly producing
nerve agents, and sampling of nerve agent production,
submitted by the United States (CCD/332); the defini-
tion of toxims, submitted by Sweden (CCD/333); at-
mospheric sensing and verification of a ban on the
development, production and stockpiling of chemical
weapons, submitted by Canada (CCD/334); some
problems concerning the compiling of a list of chemical

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

19 Official Records of the Disarmament Commission, Supple-
ment for 1970, document DC/233, annex C, sect. 39.

weapons to be bananed and indirect control of the
production and destruction of stockpiles of such agents,
submitted by Italy (CCD/335); a bivlogical approach
to the question of verification in compexion with the
prohibition of chemical weapons, submitted by Japan
(CCD/343); verification of compliance with the pro-
hibition of chemcial weapons, submitted by Japan
(CCD/344),

35. On 30 March 1971 the delegations of Bulgaria,
Czechoslovakia, Hungary, Mongolia, Poland, Romania
and the USSR submitted a draft conveation on the
prohibition of the development, production and stock-
piling of bactericlogical (biological) weapons and
toxins and on their destruction (CCID/325/Rev.1).

36. On behalf of the sponsors of the draft, the
USSR delegation reaffirmed its position regarding the
need to achieve the complete prohibition and elimi-
nation of both chemical and bactericlogical weapons
and indicated readiness, as a first possible step, to
reach apgreement on the prohibition on bacteriological
{biological) and toxin weapons (see CCD/PV.505).

37. A general consensus emerged in the ensuing
discussion of the proposals which had been placed be-
fore the Conference. While a number of Committee
members had advocated a comprehensive approach
to the question of prohibition of chemical and bio-
logical weapons, it was recognized that in the new
situation it would be possible at this time to negotiate,
as a first step, a draft convention on biological and
toxin weapons; that in taking this step the Protocol
for the Prohibition of the Use in War of Asphyxiating,
Poisonous or Other Gases, and of Bacteriological
Methods of Warfare!! of 17 June 1923 should be safe-
guarded and that nothing should be done that might
in any way cast doubt on the validity of that imstru-
ment, and that the Committee should continue to
work urgently for concrete progress on effective mea-
sures for the prohibition of the development, produc-
tion and stockpiling of chemical weapons.

38. A number of specific suggestions with respect
to the draft texts proposed in documents CCD/255/
Rev.2 and CCD/325/Rev.1 were made by members
in plenary statements, and a working paper proposing
madifications in document CCD/325/Rev.1 was sub-
mitted by the delegation of Egypt (CCD/328). The
delegation of Mexico reiterated its preference for a
comprehensive approach and suggested that unilateral
renunciation of biological weapons would be sufficient
while a treaty banning beth chemical and biological
weapons was negotiated (see CCD/PV.513). The dele-
gation of Yugoslavia suggested that the convention re-
flect the idea that savings from disarmament should
be channelled to social and economic development, tak-
ing into account primarily the requirements of devel-
oping countries {see CCI}/PV.518).

39. After consultation with Committee members
and consideration of views expressed in plenary ses-
sions and relevant working papers, the delegations of
Bulgaria, Czechostovakia, Hungary, Mongolia, Poland,
Romania and the USSR and the delegation of the
United States submitted on 5 August ideatical fexts
of a draft convention on the prohibition of the devel-
opment, production and stockpiling of bacteriological
(biological) and toxin weapons and on their destruc-
tion (CCD/337 and 338 respectively).

11League of Nations, Treaty Series, vol. XCIV (1929),
No. 2138,



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

41. The delegations of Hungary, Mongolia and
Poland submitted a draft Security Council resclution
relating to the Convention (CCD/339).

42, After intensive consultations the representatives
of Brazil, Burma, Ethiopia, India, Mexico, Morocco,
Nigeria, Pakistan, Sweden, the United Arab Republic
and Yugoslavia submitted a working paper (CCD/
341) suggesting a number of amendments to the text
of the draft convention. The paper suggested a pre-
ambular paragraph regarding savings from disarma-~
ment and recommended several changes in the pre-
amble 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 (subsequently article IX) designed to
strengthen the undertaking on further negotiations con-~
cerning chemical weapons and to reflect the position
of the delegations mentioned above regarding the prin-
- ciple of complete prohibition of chemical weapons, and
-} additions to article V and article IX (subsequently

article X).

43. The delegation of Mexico submitted an addi-
tional amendment suggesting a moratorium on the de-
velopment, production and stockpiling of highly toxic
chemical agents for weapons until agreement was
reached on a comprehensive treaty (CCD/346).

44 Other amendments were proposed in a working
paper submitted by the 1epresentative of Morocco
(CCD/34TY.

45. A number of suggestions were made in plenary
statements by the representatives of Argentina (see
CCD/PV.512), Brazil (see CCD/PV.510), Canada
(see CCD/PV.528), Egypt (see CCD/PV.516), Italy
(see CCD/PV .512), Japan (see CCD/PV.532), the
Netherlands (see CCI/PV.502 and 525), Nigeria
(see CCD/PV.522), Sweden (see CCD/PV.499 and
522), and the United Kingdom (see CCD/PV.507, 510
and 528) regarding the strengthening of the procedures
for ensuring fulfilment of the provision and purposes
of the convention.

46. In order to accommodate as many of the spe-
cific suggestions for changes in the convention as pos-
sible, and in order to develop formulations which
would result in broad support for the convention, in-
tensive discussions were held within and among various
groups in the Committee.

47. While wortk proceeded on the convention on
bacteriological (biological) and toxin weapons, the
delegations of Argentina, Brazil, Burma, Egypt, Ethio-
pia, India, Mexico, Morocco, Nigeria, Pakistan,
Sweden and Yugoslavia formulated a joint memoran-
dum on the prohibition of the development, production
and stockpiling of chemical weapons and on their
destruction (CCD/352). The memorandum was pre-
sented to the Committee on 28 September. Emphasizing
the immense importance and urgency of reaching agree-
ment on the elimination of chemical weapons, the mem-
orandum offered elements on which negotiations should
be based.

48. With respect to the convention on bacterio-
logical (biological) and toxin weapons, the intensive

discussions within the Committee resulted in the sub-
mitting, on 28 September, of a revised draft of the
convention by the delegations of Bulgaria, Canada,
Czechoslovakia, Hungary, Italy, Mongolia, the Nether-
lands, Poland, Romania, the Union of Soviet Socialist
Republics, the United Kingdom and the United States
of America {see annex A below}.

49, Article I provided that parties undertake never
in any circumstances to develop, produce, stockpile
or otherwise acquire or retain biological agemis 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 or means of delivery
designed to use such agents or toxins for hostile pur-
pases or in armed coaflict. The preamble referred to the
determination of the Parties, for the sake of all man-
kind, to exclude completely the possibility of bacterio-
logical (biological) agents and toxins being used as
Weapons.

50. The broad definition of toxins was included
at the suggestion of the Swedish delegation (see CCD/
P.522). The phrase “never in any circumstances,”
contained in article I of the Upited Kingdom draft
convention (CCD/255/Rev.2) was included at the
suggestion of the delegation of Egypt (CCD/328). In
that connexion the delegations of the United States
and the Soviet Union made statements concerning res-
ervations to the Geneva Protocol in so far as they
applied to weapons covered by the convention (ses
CCD/PV.542), Statements to the effect that the con-
vention would continue to be effective in wartime
were made by the delegations of the United States,
the Soviet Union and the United Kingdom {ibid.}. The
word “protective” was inserted as a result of sugges-
tions by the delegations of the Netherlands (see CCD/
PV.525) and ltaly (see CCD/331}, The delegations
of the United States and the Soviet Union made state-
ments 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 biclogical
agents was not prohibited (see CCD/PV.542).

51. Article IT set forth the requirements for des-
truction of the agents, toxins, weapons and equip-
ment prohibited by article T within nine months after
entry inte force of the convention. The delegations of
Canada (see CCD/PV.528) and Morocco (see CCD/
PV .531 and CCID/347) proposed that depositary Gov-
ernments should be notified of the implementation cf
article 11, Statements calling on parties to give notice
of fulfilment of the obligations of this provision were
made by the delegations of the Soviet Union and the
Urited States (see CCD/PV.542),

52. Provisions designed to prevent the spread of
biological and toxin weapons were contained in ar-
ticle III.

53. To ensute 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 T did not take
place within its territory, under its jurisdiction or
under its control anywhere,

54. Article V provided that parties should consult
one another and co-operate regarding any problems
that might arise in relation to the objective of, or
in the application of the provisions of, the convention.



At the suggestion of the number of delegations, as
contained in working paper CCD/341, that article
also provided that consultation and co-operation pur-
suant to that article might also be undestaken through
appropriate international procedures within the frame-
work of the United Nations and in accordance with
its Charter.

55. Article VI provided that any State party to
the convention which found that any other State party
was acting in breach of the cbligations deriving from
the provisions of the convention might lodge a com-
plaint with the Security Council of the United Nations.

56. Article VII, concerning the provision of as-
sistance, was included at the suggestion of the dele-
gations of Argentina and Italy (CCD/PV.512),
Morocco (CCID/PV.514), Nigeria (CCD/PV.522),
the Netherlands (CCD/PV.525) and the United King-
dom (CCD/PV.507 and 510). Statements were
made by the delegations of the United Kingdom,
{CCD/PV.528 and 542), the Soviet Union and
the United States {see 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 dele-
gation 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 (ibid).

57. Article VIII provided that nothing in the con-
vention should be interpreted as limiting or detract-
ing from the obligations assumed by States under the
Geneva Protocol. The preamble contained clauses
whereby the parties noted the important significance
of the Protocol, reaffirmed their adherence to Hs
purposes and principles, called upon all States to com-
ply strictly with them and recalled that the General
Assembly had condemned actions contrary to the
Protocol’s principles and objectives.

58. Article IX reaffirmed the recognized objective
of effective prohibition of chemical weapons and, to
that end, contained an undertaking to continue nego-
tiations in good faith with a view to reaching early
agreement on effective measures regarding chemical
weapons, The preamble referred to the importance
apd urgency of eliminating, through effective mea-
sures, such dangerous weapons of mass destruction
as those using chemical or bacteriological (biological)
agents and recognized that the convention represented
a first possible step towards the achievement of agree-
ment on effective measures regarding prohibition of
chemical weapons.

59, Article X set forth provisions designed to fa-
cilitate international co-operation regarding peaceful
applications in the field of bacteriology (biclogy).

60. Article XII provided 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, were
being realized.

61. Provisions concerning amendments, withdrawal,
entry into force and formal clauses were contained in
articles XI, XIIT, XTIV and XV,

62. Delegations expressed satisfaction with the
general consensus achieved and with the process of
negotiation and the spirit of accommodation which re-
sulted in the inclusion of amendments responsive to

their suggestions. A number of delegations pointed out
that final decisions of their Governments would be
taken at a later stage. Hope was widely expressed that
the draft convention would be commended by the Gen-
eral Assembly and opened for signature at an early

date.
* & ok A *

63. The representative of the United States (see
CCD/PV.533) proposed that, while continuing work
on measures pertaining to weapons of mass destruc-
tion, the Conference of the Committee on Disarma-
ment also devote intensified discussions to the question
of conventional arms conirol. The delegations of Ar-
gentina (see CCD/PV. 501}, Italy (see CCD/PV.500),
Sweden (see CCD/PV.497 and 535), Romania (see
CCD/PV 499) and Crechoslovakia (see CCD/PV 535)
expressed their respective views on the question of
conventional weapons.

C. Other collaieral measures

64. In his message to the Conference at the be-
ginning of its 1971 session, the Secretary-General of
the United Nations welcomed the signatuie on 11 Feb-
ruary in London, Moscow and Washington of the

Tieaty on the Prohibition of the Emplacement of Nu- #
clear Weapons and Other Weapons of Mass Destruction. %

on the Sea-Bed and the Ocsan Floor and in the Sub-
soil Thereof and stated that the Treaty deserved unmi-
versal adherence and full implementation. The repre-
sentatives of the USSR (see CCD/PV.517), Japan (see
CCD/PV.518), Mongolia (see CCD/PV 538), the
United Kingdom (see CCD/PV.541) and Hungary
(see CCD/PV 542) informed the Conference that their
countries had ratified the Treaty. The representatives
of Sweden {see CCD/PV.497), Argentina and Brazil
(see CCD/PV.536) made statemenis in connexion
with their Governments’ signature of the Treaty.

65. A number of delegations spoke about the im-
portance they attached to continuing negotiations in
good faith, in accordance with asticle V of the Treaty,
concerning further measures in the field of disarma-
ment for the prevention of an arms race on the sea-
bed and the ocean floor and in the subsoil thereof.
The delegation of Poland proposed that at the proper
time and under suitable conditions discussion begin on
further steps in the demilitarization of the sea-bed and
the ocean floor and recalled that the question of the
prevention of anp arms race on the sea-bed remained
on the agenda of the Conference (see 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 that had been put for-
ward by members of the Committee (see CCD/
PV.532). The delegation of Sweden stressed the im-
portance of acting without delay to preserve the sea-
bed for peaceful purposes (see CCD/PV.535).

E I I A

66. The delegation of Yugoslavia devoted a state-
ment to the question of a European security conference
and expressed the views of the Yugoslav Government
on the preparations for such a conference (see 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

D



reduction of conventional armaments, could be dis-
cussed (see CCD/PV.519 and 535). The question
was also touched upon by the delegations of Hungary
(see CCD/PV.502), Poland (see CCD/PV.501 and
510) and Sweden (CCD/PV.535).

I I

67. The delegation of Romania proposed that the
Conference examine the question of the freezing and
reduction of military budgets (see CCD/PV.526).

D. General and complete disarmament

68. Discussion of the question of general and com-
plete disarmament continued during the 1971 sessions
of the Conference, taking into account General As-
sembly resolution 2661 C (XXV).

69. The delegation of Mexico recommended (see
CCD/PV.496) that special attention should be given
to the comprehensive programme of disarmament sub-
mitted to the General Assembly by the delegations of
Ireland, Mexico, Morocco, Pakistan, Sweden and Yugo-
slavia 1?

70. The delegation of India suggested (see CCD/
PV.504) that an appropriate balance should be main-
tained among measures to prevent armament, measures

> 7 to Limit armament and measures of disarmament; that

it would be useful for the Soviet Union and the United
States to submit revised draft treaties on general and
complete disarmament; that the joint statement of
agreed principles for disarmameat megotiations®® be
considered the basis for conmcrete work in the Com-
mittee; and that the general order of the Conference'’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 Coun-
tries, held at Lusaka in September 1970.

7i. The delegation of Hungary suggested (see
CCD/PV.502) that the Conference should pay spe-
cial attention to the joint statement when dealing with
or elaborating on general and complete disarmament.
The delegations of Bulgaria (see CCD/PV.500), Mon-
golia (see CCD/PV.501), Hungary (see CCD/
PV.502), Romania (see CCD/PV.499 and 526) and
the Soviet Union (see CCD/PV.516) declared their
readiness to continue their efforts with a view to achiev-
ing a positive solution of the problem of general and
complete disarmament.

72. On 11 March 1971 the representatives of
Mexico, Sweden and Yugoslavia submitted as a Con-
ference document (CCD/321) 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 Lau-
reates on 21 September 1970

73. The delegation of Italy suggested the possibility
of establishing a small working group fo examine the
principles of an organic programme of disarmament
(see 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, also taking into account the organic method

12 Official Records of the General Assembly, Twenty-fifth
Session, Annexes, agenda items 27, 28, 29, 30, 31, 93 and 94,
document A/8191.

18 [hid., Sixteenth Session, Annexes, agenda item 19, docu-
ment A/4879.

proposed by ltaly (CCD/309)* and the suggestions
contained in the other documents mentioned in General
Assembly resolution 2661 C (XXV) (see CCD/
PV.537).

74. The delegation of Romania suggested that prog-
ress towards general disarmament could best be ensured
by starting negotiations on the drafting of a treaty and
that official ard informal meetings of the Conference
be devoted to a thorough study of all aspects of the
problem (see CCD/PV.526).

75. The delegations of Japan (see CCD/PV.497
and 518), Romania (see CCD/PV.499 and 526),
Mongolia and Argentina (see CCD/PV.501), Paki-
stan (see CCD/PV.503 and 529), Canada (see CCD/
PV.507) and Egypt (see CCD/PV.509) made state-
ments regarding the desirability of participation in
disarmament negotiations by all militarily important
stafes, including all nuclear weapon states.

I¥I, SPECIAL REPORT ON THE QUESTION OF A TREATY
BANNING UNDERGROUND NUCLEAR WEAPON TESTS

76. Since resolution 1252 (XIII) was adopted by
the General Assembly in 1958, the Assembly at subse-
quent sessions has repeatedly adopted resolutions on
the urgent need for suspension of nuclear and thermo-
nuclear tests. Following the signature of the Treaty
Banning Nuclear Weapon Tests in the Atmosphere,
in Quter Space and under Water in 1963, General As-
sembly 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}) re-
quested the Conference of the Commiitee on Disarma-
ment to continue, as a matter of urgency, its delibera-
tions 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 delibera-
tions, it also invited members of the Conference to co-
operate in further study of the question of facilitating
the achievement of a comprehensive test ban through
the international exchange of seismic data.

78. Having in mind the General Assembly’s recom-
mendation, members of the Committee continued to
work in 1971 on the question of a treaty banning un-
derground nuclear weapon tests, A number of delega-
tions stated that there was growing concern regarding
nuclear testing because of its relationship to the con-
tinuing nuclear arms race and to the further prolifera-
tion of nuclear weapons. Many members stressed in
their plenary statements the great importance they
continued to attach to the early achievement of a com-
prehensive prohibition of the testing of nuclear wea-
pons. A number of possible approaches towards pro-
gress in this field were presented and considered.

General discussion on a comprehensive test ban

79. Specific recommendations were made by mem-
bers of the Committee regarding the nature of a pos-
sible comprehensive test-ban agreement.

80. The delegation of India called for the full ob-
servance of the partial test-ban Treaty and adherence
to it by States which were not yet parties; the nego-

14 Official Records of the Disarmament Commission, Supple-
ment for 1970, document DC/233, annex C, sect. 38.



tiations of a separate treaty to prohibit all underground
nuclear weapon tests; and a simultaneous agreement
on underground nuclear explosions for peaceful pur-
poses (see CCD/PV.504)}.

81. The delegation of Egypt called for the inclu-
sion in any comprehensive test-ban of some form of
verification by challenge, recourse to the Security Coun-
cil, mention of a review conference, and the traditional
withdrawal clause; it expressed the view that a com-
prehengive test-ban treaty should ultimately bear the
signature of all nuclear Powers and called for adher-
ence to the partia] test-ban treaty by those of them
who had not yet adhered to it (see 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 the Inter-
national Atomic Energy Agency on other aspects, He
drew attention to the need to develop a system to
prevent explosions from being used for weapon testing
under the guise of peaceful purposes, and suggested
that an international body should be authorized to
satisfy itself that only nuclear devices already tested
were belng used for peaceful nuclear explosions (ses
CCD/PV.512).

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

84. The delegation of Canada (see CCD/PV.517),
the Netherlands (see CCD/PV.537) and the Soviet
Union (see CCD/PV.536) expressed views regarding
these questions.

85. The delegation of Pakistan submitted a working
paper (CCD/340) which stated that there was no dif-
ference between nuclear weapons and peaceful nuclear
explosive devices and proposed that an underground
test-ban freaty 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 infernational agreement to be negotiated sep-
arately; for the non-nuclear-weapon States it would
prohibit all underground explosions,

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

87. The delegation of Sweden presented (see CCD/
PV.524) a revised version of sugpestions, put forward
in its earlier working paper (ENDC/242)' on pos-
sible provisions of a treaty banning underground
nuclear weapon fests; 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

158 Ibid , Supplement for 1969, document DC/232, annex C,
sect. 6.

data system. The 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 favoured the cessation of nuclear
weapon tests, including underground tests, everywhere
and by all, and that it was ready to sign an agreement
on the prohibition of underground nuclear weapon
tests on the basis of the use of national means of de-
tection (see CCD/PV.495, 507 and 536).

89. The Secretary of State for External Affairs of
Canada suggested that the Conference could no jonger
delay a determined effort to reach a total ban on un-
derground nuclear testing and also appealed to those
Governments conducting nuclear tests to put restraints
on the size and number of tests in their testing pro-
gramme and to apnounce such restraints {see CCDY/
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 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 (ibid).

91. The delegations of Burma, Egypt, Ethiopia,
Mexico, Morocco, Nigeria, Pakistan, Sweden and Yuage-
slavia presented a joint memorandum on a comprehen-
sive test-ban teeaty (CCD/354), in which they noted
that concrete proposals and suggestions relating o a
treaty banning underground nuclear weapon tests had
been made by several Committee members, including
some members of the group of 12 countries. The memo-
randum stated that the nine delegationy requested
the nuclear-weapon States to submit their own pro-
posals as matter of urgency so that purposeful nego-
tiations could be undertaken immediately. The memo-
randum was submitted on the final day of the session
and was not discussed.

92. A number of delegations made suggestions re-
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garding a treaty to ban underground tests above a cer- £

tain threshold and regarding certain interim measures
pending completion of a comprehensive ban.

Discussion on threshold or partial measures

03. Several delegations expressed views on the
threshold concept.

94. The delegation of Japan suggested that the Com-
mittee study the merits and demerits of prohibiting,
first of all, underground nuclear weapon tests above a
certain level of magnitude (see CCD/PV 4973},

95. The delegation of Ethiopin 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 (see CCDY/
PV.498).

96. The representative of Czechoslovakia expressed
sapport for the proposal submitted by Egypt in 1964
calling for negotiation of a treaty banning underground
tests above the seismological magnitude of 475, to-

16 Ihid., Supplement for 1964, document DC/209, annex I,
sect. N.




gether with a moratorium on all other explosions below
that limit (see CCD/PV.500), and favoured an im-
mediate ban on all underground nuclear weapon tests
irrespective of whether the explosions were strong or
weak (see CCD/PV.535).

97. The delegation of Egypt suggested that it would
seem unnecessary to discriminate between various sizes
of yield or to embark upon a partial and preliminary
agreement and proposed an immediate and compre-
hensive solution of the problem (see CCD/PV.509).

98. The delegation of the Netherlands discussed
difficulties in connexion with the threshold approach
even in combination with a voluntary moratorium on
explosions beneath the threshold, and suggested that
the Committee should head for a complete rather than
for a partial solution. The threshold approach should
be kept in mind as a possible solution to fall back upon
(see CCD/PV.512).

99, The delegation of Sweden expressed the view
that a threshold approach could lead fo a half measure
that would leave open the possibility of improving
nuclear weapons (see CCD/PV.513), and suggested
that tests of all levels should be encompassed in one
treaty (see CCD/PV.524).

100. The delegation of the Soviet Union stated that
it supported the Egyptian proposal for the prohibition
of underground tests above the magnitude of 4.75
together with a moratorium on underground nuclear
explosions under that limit. It suggested that the estab-
lishment of a certain threshold for underground nuclear
tests, if not linked to a moratorium on ail underground
tests below that threshold, would not lead to a solution
of the problem banning underground nuclear tests and
could create conflict between parties about whether
the yields of nuclear explosions were above or below
the threshold (see CCD/PV.536).

Discussion of interim measures or restraints

101. Several delegations also expressed views on
interim measures or restraints on nuclear testing pro-
grammes.

102. The delegation of Italy recalled its previous
suggestion that advance notification of all underground
nuclear explosions for peaceful purposes be provided
to the International Atomic Energy Agency (CCD/
331),

103. The delegation of Canada submitted a work-
ing paper (CCD/336) recommending that, pending
the achievement of a total ban on nuclear testing, con-
sideration be given to measutes to reduce underground
testing and guard against its harmful effects through:
(@) an undertaking to reduce underground testing,
beginning with high-yield testing as an earnest on the
part of the nuclear testing Powess of their intention to
work towards a complete test-ban; and (k) considera-
tion of further measures to guard against environmental
risks connpected with underground testing.

104, The delegation of Sweden suggested that there
should be a link between transitional measures and the
treaty banning underground nuclear weapons (ses
CCD/PV.524).

105 The delegation of Italy expressed the view
that a series of interim and partial measures would
create an atmosphere of confidence and facilitate sub-
sequent progress towards a complete ban on ftesting

and suggested that inferim measures leading to a pro-
gressive reduction of underground tests even before
the conclusion of a formal agreement would be useiul
and timely (see CCD/PV.528).

106. The delegation of Japan suggested that the
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 by extra-
territorial means (see CCD/PV.530).

107, The delegation of the Soviet Unjon stated that
a transitional period of descending quotas would only
complicate the achievement of a treaty banning under-
ground 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 (see CCD/PV.336).

Discussion on verification of an underground
test ban

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

109. The delegation of Ethiopia suggested that pro-
gress in the last several years in the development of
national and international means of detecting and identi-
fying underground tests was narrowing the differences
that had so far persisted on the verification issue, and
that it was therefore becoming pecessary to consider
seriously the question of on-site inspections. He re-
called that the nuclear-weapon States were, in 1963,
on the verge of agreement regarding the question of
on-site inspections and proposed that, unmtil further
progress in the field of verification made them obsclete,
at least one on-site inspection a year be accepted by
the nuclear Powers as a confidence-building undertak-
ing (see CCD/PV.498),

110. The delegations of Poland (see CCD/
PV.501) and Hungary (see CCD/FV.502) expressed
the view that States had at their disposal sufficient
means for the detectiop and identification of nuclear
explosions and that what was needed now was a politi-
cal decision.

111. The delegation of Mexico suggested that re-
newed consideration be given to the role of antomatic
seismic stations (“black boxes”), proposed in 1962 for
verification of an 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 pegotiation to solve the verifi-
cation problem without on-site inspections {see CCD/
PV.504).

112, The delegation of the Netherlands invited the
Committee to consider the question of what was more
important, banning ail tests with a risk that small ex-
plosions would go on undetected by whatever means of
verification were used or the continuation of under-
ground tests without restriction. The delegation also
noted that verification should be based on & combina-
tion of appropriate national and international mea-
sures and that any comprehensive test ban should take
into account all available national means of verifica-
gigg)—seismic and non-seismic (see CCD/PV.512,

113. The delegation of Egypt suggested an immedi-
ate and comprehensive solution based on means of



verification other than on on-site inspections (see CCD/
PV.509).

114. The delegation of Sweden suggested that ade-
quate deterrence could be achieved without on-site in-
spections and that inspection by invitation carried out
in the manner prescribed by the inviting party was
sufficient (see CCD/PV.513).

115. The delegation of the United States stated its
continued belief that adequate verification of a com-
prehensive test ban required on-site inspection (see
CCD/PV.516).

116. The delegation of Italy proposed the continu-
ation 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 that end,
suggested the establishment of a subcommittee or a
working group of experts, within the committee and
under its direction, taking into account the precedent
already established by the Conference in 1962 (see
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 that pro-
posal would lead to progress towards the solution of
the problem of underground nuclear explosions (see
CCD/PV.536).

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 seismo-
logical capabilities, and further study of detection and
identification of underground nuclear tests were also
discussed.

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

120. At the request of the delegations of Canada,
Fthiopia, Italy, Japan, Mexico, Moroceo, the Nether-
lands, Nigeria, Pakistan, Sweden, the Upited Kingdom
and Yugoslavia, an informal meeting was held on 30
June 1971 1egarding the question of the cessation of
the testing of nuclear weapoms. The experts present at
that meeting discussed seismological methods of moni-
toring a comprehensive test ban.

121. In that connexion, delegations presented work-
ing papers to the Conference on the following subjects:
a summary of existing and potential seismic capabili-
ties for detection and identification of underground
nuclear explosions, submitted by the Netherlands
(CCD/323); results of a seismological study of 90
earthquakes and 33 underground nuclear explosions in
Furasia from 1968 to 1970, reported by Canada (CCD/
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327); a summary of six scientific papers and hitherto
unreported research on problems related to the seismo-
logical verification of a ban on underground nuclear
explosions, submitted by Sweden (CCD/329); pro-
gress made in the study of the seismic detection, loca-
tion and identification of earthquakes and explosions
and the inherent dimitations to seismic techniques for
the verification of a comprehensive test-ban treaty,
reported by the United States (CCD/330); an outline
of the problems of teleseismic detection in the Mediter-
ranean area and suggestions for an international centre
for co-ordination of research and exchange of seismic
study and for the completion of the existing world net-
work with = new centre in the Mediterranean area,
provided by Italy (CCD/331); a discussion of the use-
fulness of ocean bottom seismographs and a universally
acceptable means of determining the magnitude of
seismological events by JFapan (CCD/345); the
seismicity of the United States, the USSR and China,
submitted by the Netherlands (CCD/349); and im-
provements in the existing seismic network which could
result from further special studies, described by the
United Kingdom (CCD/351).

122. The delegation of Egypt affirmed that a com-
prehensive test-ban treaty should ensure that -all coun-

tries 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 (see 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 mili-
tary services of other States and would not assist in
the solution of the problems of halting underground
puclear tests. ¥t favoured co-operation in the field of
seismological data exchange in the context of an agree-
ment prohibiting underground puclear weapon tests, on
the understanding that control over its observance
would be exercised without any international inspection
(see CCD/PV.536).

124. 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 fo improve present seismic (

capabilities (see CCD/PV.541).

125. The Conference will, in its continued negotia~
tions on this matter ag a priority item, take into con-
sideration 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,

I R

126. The Committee agreed to recopvene 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

Union of Soviet Socialist Republics

James ¥, LEONARD
United States of America
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ANNEX A

Draft convention on the prohibition of the development, production and stockpiling of
bacteriological (biological) and toxin weapons and on their desiruction

The States Parties to this Convention,

Determined to act with a view to achieving effective progress
towards general and complete disarmament, including the pro-
hibition and elimination of all types of weapons of mass des-
truction, and convinced that the prohibition of the develop-
ment, production and stockpiling of chemical and bacterio-
logical (biological) weapons and their elimination, through
effective measures, will facilitate the achievement of general
and complete disarmament, under strict and effective inter-
national control,

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

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

Recalling that the General Assembly of the United Na-
tions has repeatedly condemmed all actions contrary to the
principles and objectives of the Geneva Protocol of 17 June
1925,

Desiring to contribute to the strengthening of confidenze
between peoples and the general improvement of the inter-
national atmosphere,

Desiring also to contribute fo the realization of the pur-
poses and principles of the Charter of the United Nations,

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

Recopnizing that an agreement on the prohibition of bac-
teriological (biological) and toxin weapons represents a first
possible step towards the achievement of apreement on ef-
fective measures also for prohibition of the development,
production and steckpiling of chemical weapons, and deter-
mined to continue negotiations to that end,

Determined, for the sake of all mankind, to exclude com-
pletely the possibility of bacteriological (biological) agents
and toxins being used as weapons,

Convinced that such use would be repugnant to the con-
science of mankind and that no effort should be spared to
minimize this risk,

Have agreed as follows:

Ariticle 1

Fach State Party to this Convention underiakes never in
any circumstances to develop, produce, stockpile or other-
wise acguire or retain:

(1) Microbial or other biclogical agents, or toxins what-
ever their origin or method of production, of types and in
quantities that have no justification for prophylactic, protec-
tive or other peaceful purposes;

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

1

[CCD/353 of 28 September 1971}
[Original: English/Russian)

Article 1I

Each State Party to this Convention uandertakes to destroy,
or to divert to peaceful purposes, as soon as possible but
not later thap nine months after the entry into force of the
Convertion, all agents, toxins, weapons, equipment and means
of d.eii\fery specified in article I of the Convention, which
are in its possessionm or under its jurisdiction or coatrol. In
implementing the provisions of this article all necessary safety
precautions shall be observed to protect populations and
the environment.

Article HI

Each State Parly to this Convention undertakes not lo
transfer fo any recipient whatsoever, directly or indirectly,
and not in any way to assist, encourage, or induce any Stale,
group of States or international organizations to manufacture
or ptherwise aequire any of the agents, toxins, weapons,
equipment or means of delivery specified in article I of the
Convention.

Article 1V

_Each State Party 1o this Convention shall, in accordance
with its constitutional processes, fake any necessary measures
to _prohibit and prevent the development, production, stock-
pthr_lg, acquisition or retention of the apgents, toxins, weapons,
equipment and means of delivery specified in article I of
the Convention, within the territory of such State, under
its jurisdiction or under its comtrol anywhere.

Article V

The States Parties to this Convention uadertake to consult
one another and to co-operate in solving any preblems which
may arise in relation to the objective of, or in the application
of the provisions of, the Convention. Consultation and co-
operation pursuant to this article may also be undertaken
through appropriate international procedures within the frame-
work of the United Nations and in accordance with is
Charter.

Article VI

1. Any State Party to this Convention which finds that
any other State Parly is acting in breach of obligations deriv-
ing from the provisions of the Convention may lodge a
complaint with the Security Council of the United Nations.
Such a complaint should include all possible evidence con-
firming its validity, as well as a request for its consideration
by the Security Council.

2. Each State Party to this Convention undertakes to co-
operate in carrying out any investigation which the Security
Council may initiate, in accordance with the provisions of
the Charter of the United Nations, on the basis of the com-
plaint received by the Council The Security Council shall
inform the States Parties to the Convention of the resulls
of the investipation.

Article VII

_Each State Party to this Convention undertakes to pro-
vide or support assistamce, in accordance with the United
Nations Charter, to any Party to the Convention which so
requests, if the Security Council decides that such party



has been exposcd fo danger as a result of violation of the
Convention.

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 Protocol for the Prohibition of the
Use in War of Asphyxiating, Poisonous or Other Gases, and
of Bacteriological Methods of Warfare, signed at Geneva on
17 June 1925.

Article IX

Fach State Party to this Convention affirms the recognized
objective of effective prohibition of chemical weapoms and,
to this end, undertakes {0 continue nepgotiations in good faith
with a view to reaching early agreement on effective mea-
sures for the prohibition of their development, production
and stockpiling and for their destruction, and on appropriate
measures concerning equipment and means of delivery speci-
fically designed for the production or use of chemical agents
for weapons purposes.

Article X

1. The States Parties to this Convention undertake io
facilitate, and have the right to participate in, the fullest pos-
sible exchange of equipment, materials and scientific and
technological information for the use of bacteriological (bio-
logical} agents and toxins for peaceful purposes. Parties to
the Convention im a position to do so shall also co-operate
in coatributing individually or together with other States or
international organizations to the further development and
application of scientific discoveries in the field of bacteriology
(biology) for pievention of disease, or for other peacsful
purposes.

2. This Coavention shall be implemented in a2 manner
designed to avoid hampering the economic or technological
development of States Parties {fo the Convention or interna-
tional co-pperation in the field of peaceful bacteriological
(biological) activities, including the international exchange of
bacteriological (biclogical) agents and toxins and equipment
for the processing, vse or production of bacteriological (bio-
logical) agents and toxins for peaceful purposes in accordance
with the provisions of the Convention,

Article XI

Any State Party may propose amendments to this Conven-
tion. Amendments shall enter into force for each State Party
accepting the amendments uvpon their acceptance by a
majority of the Stales Parties {o the Convention and thereafter
for each remaining State Party on the date of acceptance
by it

Article XII

Five years after the entry into force of this Convention, ar
earlier if it is requested by a majority of Parties to the Con-
vention by submitting a proposal to this effect to the Deposi-
tary Governments, a conference of States Parties to the
Convention shali be held at Geneva, Switzerland, to review
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the operation of the Convention, with a view to assuring that
the purposes of the preamble and the provisions of the Con-
vention, inch:ding the provisions concerning negotiations on
chemical weapons, are being realized. Such review shall take
into account aamy new scientific and technolopgical develop-
ments relevant to the Convention.

Article XIIT

1. This Convention shall be of usnlimited duration.

2. Each State Party to this Convention shall in exercising its
nptional sovercignty have the right to withdraw from the
Convention if it decides that extraordinary events, related to
the subject matter of the Convention, have jeopardized the
supreme interests of its country. It shall give notice of such
withdrawal to all other States Parties to the Convention and
to the United Nations Security Council three rmonths in
advance. Such notice shall include a statement of the ex-
traordinary events it regards as having jeopardized its supreme
interests.

ArtIcLE XIV

1. This Convention shall be open to all States for signature,
Any State which does not sign the Convention before its entry
into force in accordance with paragraph 3 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 arc hereby designated the Depositary Governments.

3. This Convention shall enler into force after the depesit
of instruments of ratification by twenty-two Governments, in-
cluding the Governments designated as Depositaries of the
Convention.

4. For States whose instrurments of ratification or accession
are deposited subsequent to the entry into force of this Con-
vention, it shali eater into force on the date of the deposit
of their instruments of ratification or accession.

5. The Depositary Governments shali promptly inform all
signatory and acceding States of the date of each signature,
the date of deposit of each instrument of ratification or of
accessior and the date of the entry into force of this Con-
vention, and of the receipt of other notices.

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

Article XV

This Convention, the Chinese, English, Freach, Russian and
Spanish texts of which are equally suthentic, shall be deposited
in the archives of the Depositary Governments. Duly certified
copies of the Convention shall be transmitted by the Depo-
sitary Governments to the Governments of the signatory and
acceding States.

IN wiITNESS WHERECY the undersigned, duly authorized, have
signed this Convention.

DoNEin . . .copiesat ..., this...dayof .. ., .



ANNEX B

List of documents issued by the Conference of the Commitiee on Disarmament®

Ou 16 February 1971, the Secretary-General of the United
Nations transmitted to the Co-Chairmen a letter containing the
resolutions adopted by the General Assembly at its twenty-fifth
session (CCD/318).

On 23 TFebruary 1971, the representative of the United
States of America submitted a message from President Nixon
to the Conference of the Committee on Disarmament (CCD/
319},

On 2 March 1971, the representative of the Netheriands
submitted 2 working paper on the prohibition of chemical
warfare agents (CCD/320).

On 11 March 1971, the representatives of Mexico, Sweden,
and Yugostavia submitted as a Conference decument the Dec-
larntion on Peace nnd Disarmament presented to the President
of the General Assembly and the Secretary-General of the
United Nations by the Nobel Peace Prize laureates on
21 September 1970 {CCD/321).

On 16 March 1971, the representative of Sweden submitted
a working paper on a model for a comprehensive agreement
on the prohibition of chemical and biclogical means of
warfate (CCD/322).

On 18 March 1971, the representative of the Netherlands
submitted a working paper on seismic detection and the iden-
tification of underground nuclear explosions {CCD/323).

On 30 March 1971, the representative of Sweden submitted
a working paper on the destruction of chemical and biological
means of warfare (CCD/324).

On 30 March 1971, the representatives of Bulgaria, Czecho-
slovakia, Mungary, Mongolia, Poland, Romania and the Union
of Soviet Socialist Republics submilted a draft cenvention on
the prohibition of the development, preduction and stockpil-
ing of bactericlogical (biclogical) weapons and toxins and
on their destruction {CCI/325/Rev.1).

On 6 April 1971, the representalive of the Union of Soviet
Socialist Republics submitted a letter to the Special Repre-
sentative of the Secretary-General of the United Nations
(CCD/326})

On 29 June and 7 July 1971, the representative of Canada
submitted a working paper on the seismological detection and
identification of underground nuclear explosions (CCD/327
and Add.1).

On 29 Junme 1971, the representative of Egypt submitted &
working paper containing suggestions in regard to the draft
convention on the prohibition of the development, production,
and stockpiling of bacteriological (biological) weapons and
toxins snd on their destruction (CCD/328}.

On 29 June 1971, the representative of Sweden submitted
a working paper on the seismolopical verification of a ban on
underground nuclear weapon tests (CCD/329).

On 30 Junme 1971, the representative of the United States of
America submitied a working paper containing remarks by
D:. Stephan Lukasik, Director of the United States Advanced
Research Projects Agency, regarding research on seismic defec-
tion and the location and identification of earlhguakes and
explosions (CCD/330).

On ! July 1971, the represertative of Ialy submitted a
working paper on the problems of underground puclear ex-
plosions {CCD/331).

* With the exception of documents CCD/326 and 350, which
have not been reproduced, and CCD/356, which appears as
annex A, all the documents listed are printed in annex C.

13

On 5 July 1971, the representative of the United States of
America submitted a working paper on the verification of
chemical warfare agents (CCID/332).

On. 6 July 197}, the representative of Sweden submitted a
working paper on some aspects of the definition of toxins
(CCD/333).

On 8 July 1971, the representative of Canada submitted a
working paper on atmospheric semsing and verification of a
ban on the development, production and stockpiling of chem-
ical weapons (CCB/334).

On 8 July 1971, the represeniative of Italy submitted a
working paper dealing with problems related to the prohibition
of chemical weapons {CCD/335}.

On 22 July 1871, the representative of Canada submitted
a working paper on possible progress towards the suspen-
sion of nuclear and thermonuclear tests (CCD/336)}

On 5 August 1971, the representatives of Bulgaria, Czecho-
slovakia, Hungary, Mongolia, Poland, Romania and the
Union of Soviet Socialist Republics submitted a revised draft
convention on the prohibition of the development, produc-
tion and stockpiling of bacteriological (biclogical} and toxin
weapons and on their destruction (CCD/337).

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 bacterio-
lopical (biological) and toxin weapons and on their destruc-
tion (CCD/338).

On 10 August 1971, the representatives of Huagary, Mon-
golin and Poland submitted a draft Security Council resolu-
tion relating to the draft convention on the prohibition of the
development, production and stockpiling of bacteriological
(biological} and toxin weapons and on their destruction
(CCD/339).

On 12 Aupust 1971, the representative of Pakistan sub-
mitted a working paper paper suggesting some provisions of
a treaty banning underground nuclear weapon tests (CCDY/
340}.

On 17 Aupust 1971, the representatives of Brazil, Burma,
FEgypt, Ethiopia, Indiz, Mexico, Morocco, Nigeria, Pakistan,
Sweden and Yugoslavia submitted a working paper contain-
ing supgestions on desirable changes in the draft convention
on the prohibition of the development, production and stock-
piling of bacteriological (biological} and toxin weapons and
on their destruction conmtained in documents CCD/337 and
338 (CCD/341).

On 19 August 1971, the representative of Mexico submitted
a working paper dealing with certain basic facts reparding
the Treaty for the Prohibition of Nuclear Weapons in Latin
America {Treaty of Tlatelolco) and its Additional Protocel II
{CCID/342).

On 24 Aupgust 1971, the representative of Japan submitted
a working paper on a biological approach to the guestion
of verification in connexion with the prohibition of chemical
weapons (CCID/343)

On 24 August 1971, the representative of Japan submitted
a working paper containing remarks by Professor Shunichi
Yamada, of the University of Tokyo, on the verification of
compliance with the prohibition of chemical weapons, pre-
sented at the informal meeting on 7 July 1971 (CCD/344).

On 24 August 197%, the representative of Japan submitted
a working paper containing remarks by Dr. Shigeji Suyehiro



of the Japanese Meteorological Agency, on the usefulmess of
employing ocean-bottom seismopraphs and a universally ac-
ceptable means of determining the magnitude of seismic events,
presented at the informal meeting held on 30 June 1971
(CCD/345).

On 24 Auguost 1971, the representative of Mexico submitted
a working paper containing a proposal for the inclusion of
an additional article in the draft convention on the prohibi-
tion of the development, production and stockpiling of bac-
teriological (biological) and toxin weapons and on their
destruction contained in documents CCD/337 and 338 (CCD/
346.)

On 24 August 1971, the representative of Morocco sub-
mitted a working paper suggesting improvements in the draft
convention on the prohibition of the development, production
and stockpiling of bacteriological {(biological) and toxin
weapons and on their destruction contained in documents
CCD/337 and 338 (CCD/347).

On 2 September 1971, the representative of Sweden sub-
mitted a working paper with supgestions for possible provi-
sions of a treaty banning wnderground nuclear weapon tests
{CCID/348).

On 7 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).
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On 7 September 1971, the representative of the Soviet
Union submitted a letter to the Special Representative of the
Secretary-Gieneral of the United Nations (CCD/350).

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 iden-
tification of underground nuclear explosions (CCD/327) and
on its implication for the expanded seismic array system
coutlined in the United Kingdom working paper CCD/296
(CCD/351).

On 28 September 1971, the representatives of Argentina,
Brazil, Burma, Egypt, Ethiopia, India, Mexico, Moracco,
Nigeria, Pakistan, Sweden and Yugeslavia submitted a joint
memorandum on the prohibition of the development, produe-
tion and stockpiling of chemical weapons and on their des-
truction (CCID/352).

On 28 September 1971, the representatives of Bulgaria,
Canada, Czechoslovakia, Hunpary, Haly, Mongolia, Nether-
lands, Poland, Romania, Union of Soviet Socialist Republics,
United Kingdom, and United States of America submitted a
draft convention on the prohibition of the development, pro-
duction and stockpiling of bacteriological (biological) and
toxin weapons and on their destruction (CCID/353).

On 30 September 1971, the representatives of Burma, Egvpt,
Ethiopia, Mexico, Morocco, Nigeria, Pakistan, Sweden and
Yugosiavia submitted a joint memorandum on a comprehensive
test-ban treaty (CCD/354),



ANNEX C

Documents of the Conference of the Committee on Disarmament annexed to the repert

Section Title Document No.

1. Letter dated 16 February 1971 from the Secretary-General of the United Nations to the Co-Chairmen CCD/318
of the Conferetice of the Committee ont Disarmament transmitting the resolutions on disarmament
and other resolutions relating thereto adopted by the General Assembly at its twenty-fifth session

2. United States of America: message from the President of the United States of America, Mr. Richard CCD/319
M. Nixon, to the Conference of the Committee on Disarmament

3. Netherlands; working paper on the prohibition of chemical warfare agents CCD/320

4, letter dated 10 March 197! from the representatives of Mexico, Sweden and Yuposlavia addressed CCID/321
to the Special Representative of the Secretary-General

5. Sweden: working paper on a model for a comprehensive agreement on the prohibition of chemical CCD/322
and biological means of warfare

6. Netherlaads: working paper on seismic detection and the identification of wnderground nuclear CCD/323
explosions

7. Sweden: working paper on the destriction of chemical and biological means of warfare CCD/324

&. Bulgaria, Czechoslovakia, Hupgary, Mongolia, Poland, Romania and Union of Soviet Socialist Re- CCD/325/Rev.1
publics: draft convention on the prohibition of the development, production and stockpiling of
bacteriological (biological) weapons and toxins and on their destruction .

9. Canada: working paper on the seismolopgical detection and identification of underground nuclear CCD/327 and Add.l
explosions

10. United Arab Republic: working paper containing suggestions in regard to the draft convention CCD/328
on the prohibition of the development, production and stockpiling of bacteriological (biological)
weapons and toxins and on their destruction, contained in document CCD/325/Rev.1

11 Sweden: working paper on the seismological verification of a ban on underground nuclear weapon CCD/329
tests

12. United States of America: working paper containing remarks by Dr. Stephan Lukasik, Director of CCD/330
the United States Advanced Research Projects Apency, reparding research on seismic detection and
the location and identification of earthquakes and explosions, presented at an informa! meeting on
30 Jume 1971

13. Maly: working paper on the problem of underground nuclear explosions CCD/331

14. United States of America: working paper on the verification of chemical warfare agenls CCbh/332

15. Sweden: working paper on some aspects of the definition of toxiss CCD/333

16. Canada: working paper on atmospheric sensing and verification of a ban on the development, CCD/334
production and stockpiling of chemical weapons

17. Ttaly: working paper dealing with problems related to the prohibition of chemical weapons CCD/335

18 Canada: working paper oa possible progress towards the suspension of nuclear and thermo- CCD/336
nuclear tests

19. Bulgaria, Czechoslovakia, Hungary, Mongolia, Poland, Romanin amd Union of Soviet Socialist CCD/337
Republics: revised draft convention on the prohibition of the development, production and stock- ‘
piling of bacteriological (biological) and toxin weapons and on their destruction

20. United States of America: draft convention on the prohibition of the development, production and CCI3/338
stockpiling of bacteriological (biological) and toxin weapons and on their destruction

21. Hungary, Mongolia and Poland: draft Security Council reselution relating to the diaft convention CCID/339
on the prehibition of the development, production and stockpiling of bacteriological (biological) amd
toxin weapons and on their destruction

22. Pakistan: working paper suggesting some provisions of a treaty banning underground nuclear CCD/340
weapon tesis

23, Brazll, Burma, Ethiopia, India, Mexico, Morocco, Nigeria, Pakistan, Swedenr, United Arab Re- CCD/341
public and Yugosiavia: working paper containing suggestions on desirable changes in the draft
convention on the prohibition of the development, production and stockpiling of bacterivlogical
{biological) and toxin weapons and on their destruction {CCD/337 and 338)

24. Mexico: working paper dealing with certain basic facts regarding the Treaty for the Prohibition CCD/342
of Nuclear Weapons in Latin America {Treaty of Tlatelolco} and its Additional Protocol T

25. Tapan: working paper on a biological approach to the question of verification in conpexion with CCD/343
the prohibition of chemical weapons {organophosphorus chemica! agents)

26 Japan: working paper coniaining remarks by Professor Shunichi Yamada, of the University of CCD/344

Tokyp, on the verification of compliance with the prohibition of chemical wezpons, presented at
the informal meeting held on 7 July 1971
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Documents of the Conference of the Committee on Disarmament annexed to the report (continued)

Section Title

Document No.

27.
Apgency,

Japan: working paper comtaining remarks by Dr. Shigeji Suyehiro,
on the usefulness of employing ocean-bottom seismographs and @ universaliy

of the Japanese Meteorological CCD/345

acceptable

means of determining the magnitude of seismic events, presented at the informal meeting held on

30 June 197%

98. Mexico: working paper conmtaining a proposal for the

inclision of an additional article in the draft

CCD/346

convention on the prohibition of the deveiopment, production and stockpiling of bacteriologicat
(biological) and toxin weapons and on their destruction (CCD/337 and 338)

29.

Moroceo: working paper on the draft convention on the prohibition of the development, produc-

CCD/347

tion and stockpiling of bactericlogical (biological) and toxin weapons and on their destruction

(CCI/337 and 338)
30.
weapon  tests
31
Socialist Republics and Chkina
3z
logical detection and

Sweden: working paper suggesting possible provisions of a treaty banning underground nuckear
Netherlands: working paper on the seismicity of the United States of America, the Union of Soviet

United Kingdom: working paper containing comments on the Canadian study of the seistno-
identification of underground nuclear explosions (CCD/327) and on its im-

CCD/348
CCID/ 349
CCD/351

plication for the expanded seismic array system outlined jn the United Kingdom working paper

CCID/256
Argentinga,
Yugoslavia:
ing of chemical weapons and on their destruction

33

34,
orandum on a comprehensive test-ban treaty

Brazil, Burma, Egypt, Ethiopia, India, Mexico, Morogco, Nigeria, Pakistan, Sweden and
joint memorandum on the prohibition of the development, production aand stockpil-

Burma, Egypt, Ethiopia, Mexico, Morocco, Nigeria, Pakistan,

CCD/352

Sweden and Yugoslavia: joint mem- CCD/354

1.

Letter dated 16 February 1971 from the Secretary-General
of the United Nations to the Co-Chairmen of the Con-
ference of the Commiltee on Disarmament Wransmitting
the resolutions en disarmament and other resolutions
relating thereto adopted by the General Assembly at its
twenty-fifth session

[CCD/318 of 23 February 1971]
FOriginal: English]

I have the honour to transmit herewith the following reso-
lutions adopted by the General Assembly at its twenty-fiith
session emtrusting specific responsibilities to the Conference of
the Committee on Disarmarnent: resolution 2661 (XXV), en-
titled “General and complete disarmament”, together with
document A/8191, containing the comprechensive programme
of disarmament referred to in the resolution; resolution 2662
(XXV), entitled “Question of chemical and bacteriological
{biological) weapons”, resolution 2663 (XXV), entitled
“Urgent need for suspension of nuclear and thermonucltear
tests™; and resolution 2667 (XXV), entitled “Economic and
social consequences of the armaments 1ace and its extremely
harmful effects on world peace and security”.

I wish to draw particular attention to the following specific
references to the Conference of the Committee on Disarma-
ment.

In resolution 2661 C {XXV), paragraph I urges the Con-
ference to make more intensive efforts to bring about a faster
pace towards the achievement of disarmament measures;
parapraph 2 expresses the General Assembly's appreciation
of documents submitted at the Conference, including the
working papers on a comprebensive programme of disarma-
ment submitted by the Netherlands and Ttaly, and the draft
comprehensive programme of disarmament submitted by
Mexico, Sweden and Yugoslavia, and of the comprehensive
programme of disarmament submitted to the General Assembly
by Ireland, Mexico, Moroceo, Pakistan, Sweden and Yugo-
slavia in document A/8191; and paragraph 3 recommends to
the Conference that it take inte account in its future work
and its negotiations the comprehensive programme of disarma-
ment contained in A/8191 as well as other disarmament
suggestions presented or to be presented in the future.

In resolution 2662 (XXV), paragraph 6 requests the
Conference of the Committee on Disarmament to continue
its consideration of the problem of chemical and bacteriological
{biological) methods of warfare, with a view to prohibiting
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urgently the development, production and stockpiiing of those
weapons and to eliminating them from the arsemals of aft
States paragraph 7 requests the Conference to submit a report
on the results achieved to the General Assembly at its iwenty-
sixth session, and parzgraph 8 requests the Secretary-General
to transmit to the Conference all documents and records of
the First Committee relating to questions conngcted with the
problem.

In resolution 2663 A (XXV), paragraph 2 urpes Govern-
memnts to consider methods of improving their capability to
contribute seismic data, taking into account the suggestions
contained in the documents amnexed to the 1970 report of
the Conference of the Commitlee on Disarmament; and para-
graph 3 invites members of the Conference to co-operate in
further study of this issue.

In resolution 2663 B (XXV), paragraph 3 requests the
Confereace of the Committee on Disarmament to conlinue, as
a matter of urgency, its deliberations on a ireaty banming
underground nuclear weapon tests, taking into account the
proposals already made in the Conference as well as the
views expressed at the twenty-ffth session of the General
Assembly, and to submit to the Assembly at its twenty-sixth
session a special report on the results of its deliberations.

In resolution 2667 (XXV), paragraph 2 requests the Con-
ference of the Committee on Disarmament to continue to pay
urgent attention to all questions meant to put an end fo the
arms race, particularly in the nuclear field

In conmexion with resolution 2662 (XXV), paragraph §,
the relevant documents and records of the First Committe of
the General Assembly are: A/8059-DE/23337 A/8136,18 the
draft resolutions contained in document A/8179,18 and the
records of the 1748th to 1762nd and 1765th meetings (AS
C1/PV.1748-1762, and A/C.1/PV.1765). All these docu-
ments and records were distributed during the twenty-fifth
session of the General Assembly to all Members of the United
Nations, iacluding all members of the Conference of the
Committee on Disarmament.

I alss have the honour to transmit herewith, for the informa-
tion 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 disarma-
ment malters: resolution 2660 (XXV), entitled “Treaty

1T Qfficial Records of the Disarmament Commission, Supple-
ment for 1970, document DC/233.

16 See Official Records of the General Assembly, Twenty-fifth
Session, Annexes, agenda itemns 27, 28, 29, 30, 31, 93 and 54.




on the Prohibition of the Emplacement of Nuclear Weapons
and Other Weapons of Mass Destruction on the Sea-Bed and
the Ocean Fleor and in the Subsoil Thereof”; resolution
2664 (XXV), entitled "Implementation of the results of
the Conference of Non-Nuclear-Weapon States™; resolution
2665 (XXV), entitled “Establishment, within the framework
of the International Atomic Enerpy Agency, of an international
service for nuclear explosions for peaceful purposes under
appropriate international control”; and resolution 2666 (XXV),
entitled “Status of the implementation of General Assembly
resolution 2456 B (XXII) copcerping the signature and
ratification of Additional Protocol II of the Treaty for the
Prohibition of Nuclear Weapons in Latin America (Treaty of
Tiatelolco)}™,

I am also annexing, for the information of the Conference,
a list of other resolutions adopted by the General Assembly
at its twenty-fifth session in which reference is made to dis-
armament matters in cach instance mentioning the relevant
paragraphs.

[For the text of General Assembly resolutions 2660 (XXV)
to 2667 (XXV), see Official Records of the General Assembly,
Twenty-fifth Session, Supplement no. 28,

FFor the 1ext of decument A/819], see ibid, Annexes,
agenda items 27, 28, 29, 30, 31, 93 and 94 ]

Annex

ITS TWENTY-FIFTH SESSION IN WHICH REFERENCE IS MADE TO
DISARMAMENT

Resolution 2627 (XXV), entitled “Declaration on the Qcca-
sion of the Twenty-fifth Anniversary of the United Nations™
operative paragraph 5;

Resolution 2734 (XXV), entitled “Declaration on the
Strengthening of Interpational Security™: third preambular
paragraph and operative paragraphs 19 and 20;

Resolution 2749 (XXV), entitled “Declaration of Principles
Governing the Sea-Bed and the Qcean Floor, and the Subsoil
Thereof, beyond the Limits of National Jurisdiction™: opera-
tive paragraph 8;

Resolution 2626 {XXV), entitled “International Develap-
ment Strategy for the Second Unrited Nations Development
Decade™: paragraph (5} of the preamble;

Resolution 2685 (XXV), entitled “Ecomomic and Social
Consequernices of Disarmament'™: in toto,

Resolution 2674 (XXV), entitled “Respect for human rights
in armed conflicts™: operative paragraphs 2, 3 and 5;

Resolution 2677 (XXV), entitled “Respect for human rights
int armed conflicts”; first and third preambular paragraphs and
operative paragraph 1;

Resolution 2625 (XXV), entitled “Declaration on Principles
of International Law concerning Friendly Relations ard Co-
operation among States in accordance with the Charter of the
United Nations™: eleveuath paragraph of the first principle;

Resolution 2707 (XXV), entitled “Question of Territories
under Portuguese administration”: operative paragraph 9.

[For the texts of the resclutions, see Official Records of
the General Assembly, Twenty-fifth Session, Supplement
No. 28.%

2.

United States of America: message from the President of
the United States of America, Mr. Richard M. Nixon,
to the Conference of the Committee on Disarmament

[CCD/319 of 23 February 18717
[Original: English]

Today the Conference of the Committee on Disarmament
begins a new session of work in the vital fields of arms con-
trol and disarmament.

On this occasion, once again T want to convey my thoughts
to you directly because of my cooviction that few areas of
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endeavour po so deeply to the heart of the concerss and the
aspirations of all nations as the search for restraints on
armaments. Sound limitations on armaments can enhance
international stability and increase the security of all coun-
tries; they can reduce the economic burden of armaments; and
they can lay the ground-work for preductive imternational co-
operation in other areas.

The achievements of this Committee during the past decade
have been significant, ircluding, notably, the negotiation of
the Treaty on the Non-Proliferation of Nuclear Weapons,19
and most recently a sea-bed arms control Treaty20 which
was overwhelmingly commended by the United Nations Gen-
eral Assembly and signed earlier this month by a substantial
number of States.

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

measures. Opportunities for such progress can and must be
realized.

I believe that an opportunity for progress exists in the
field of chemical and biological weapons. Despite differences
of approach, there appears to be a fundamental area of agree-
ment and common interest in the Conference of the Committee
on Disarmament regardiag 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 internatiomal 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 communicatiops, any use
of biological weapons—by any State in any conflict anywhere
in the world—could endanger the people of every country.
Additional restraints on biological weapons would thus con-
tribute to the security of all pecples. A prohibition of the
possession of biolopical weapons could also have far-reaching
benefits of another character. It could encourage intermational
co-operation in the peaceful application of biological research,
a field which may lead to immeasurable advances in the health
and well-being of peoples everywhere.

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

The commen task with respect to chemical weapors 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 com-
mitment 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 muclear
arms is universally recognized. Negotiations fo achieve limita-
tions are continuing through the bilateral Strategic Arms
Limitation Talks. It is our earnest hope that these crucial
talks will resuit in positive and substantinl arms Hmitations.

The General Assembly has requested this Committee to
continue as a matler of urgency its deliberations on a treaty
banning underground nuclear weapon tests. Tt also called
attenition  to the need to improve worldwide seismological
capabilities in order to facilitate such a ban. The United
States will continue to support these efforts, particalarly those
designed to achieve a greater understanding of the verifi-
cation issue.

18 General Assembly resolution 2373 (XXID), annex.

20 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 (General
Assembly resolution 2660 (XXV), annex).



At the same time, I hope that increasing atiention will be
given to the question of arms Hmitation with respect to con-
ventional weapons. When such a vast proportion of all
expenditures on armaments is being devoted to these weapons,
ali States, in all stapes of development, share a common
interest in exploring the possible paths towards sound agree-
ments consistent with their security interests. The sea-bed
Treaty has demonstrated, as have other arms control agree-
mems negotiated during the past decade, that steadfastpess 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 ug continue to do so.

3.

Netherlands: working paper on the prohibition of chemical
warfare agents

[CCD/320 of 2 March 1971]
[Griginal: English]

One of the problems in prohibiting the development, produc-
tion and stockpiling of chemical warfare agents and chemical
weapons s the necessily 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 uncorditionally

The aim of this paper is to contribute to the formulation
of a basis for delineating the chemical compounds that should
be included in such an unconditional prohibition. Tt con-
centrates on the nerve gases because, according to the reporis
of the Secretary-General of the United Nations® and of the
World Health Organization,®® of all the chemical warfare
agents they constitute the most serious thieal, mainly owing
to their superior toxic properties.

At the informal meeting of the Confereace of the Com-
mittee on Disarmament on 22 April 1970, the Swedish delega-
tion circulated a tentative list comprising & number of agents
which could be subject to an unconditional prohibitior. In
spite of the comprehensiveness of the list, which includes
inter alia several merve agents, it may weli be incomplete,
since it limits itself to a restricted number of examples of
the different types of agents. ’

In its working paper of 6 August 197023 the Japanese dele-
gation supgested that the lethal dose be used as a criterion for
the purpose of a reporting system on the statistics of certain
chemical substances. This criterion seems to be a very useful
approach to the problem of formulating a prohibition. In
the opinion of the Netherlands delegation the proposed sub-
cutaneous toxicity of 0.5 milligram per kilogram of body
weight would be an acceptable level provided that the
animal(s) referred to and the method of application are very
well standardized. However, the fact that several compounds
with very useful and lepitimate medical applications also
show the propesed or a higher toxicity level, makes it difficuit
to use the lethal dose as the sole criterion for defining a range
of agents that could be subject to an unconditional prohibiticn.

The lists of compounds forming part of the aforementioned
Swedish and Japanese proposals contain some representatives
of the nerve pases. Rather than present some well-known
examples as a basis for prohibition purposes, the Netherlands
delegation supgests using a pgeneral chemical formula which,
at least for the moment, covers as completely as possible
the spectrum of organophosphorus compounds with suspected
nerve agent properties.

This general formula may be represented by

21 Chemical and Bacteriological (Biological) Weapons and
the Effects of Their Fossible Use (United Nations publication,
Sales No. E.69.1.24).

22 World Health Organization, Health Aspects of Chemical
and Biological Weapons {(Geneva, 1970},

33 Official Records of the Disarmament Commission, Supple-
ment for 1970, document DC/233, annex C, sect. 30.
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R {Substituted) alkyl, cycloalky! or hydrogen
R’ = Alkyl, dialkylamino
R” = Alkyl

The formula should be handled in connexion with a toxicity
level (LDy) of 0.5 mg/kg determined subcutanecusly (e.z.
on rats), in such a way that compounds which are covered by
the peneral formula should be subject to unconditional prohibi-
tion if they show a toxicity level of 0.3 milligram or less
per kilogram of bedy weight.

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

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

Secondly the proposal does not jncorporate chemical com-
pounds which may be used for so-called “binary” nerve gas
weapons, in which the nerve pas is formed by mixing two
components during the delivery of the weapon to its target.

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

4.

Letter dated 0 March 1971 from the rvepresenlatives of
Mexico, Sweden and Yugoslavia addressed to the Special
Representative of the Secevetary-General

[CCD/321 of 1] March 1971}
[Origingl: English]

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

{Signed) Alfonso Garcia Robles
Mexico

Alva Myrdal
Sweden

Milorad BoZinovic
Yugoslavia

[For the text of the Declaration, see Official Records of
the General Assembly, Twenty-fifth Session, Annexes, agenda
iterms 27, 28, 29, 30, 31, 93 and 94, document A/CI1/1001.7}



"{f@ 1. In the treaty under discussion, no prohibitory rtules

5.

Sweden: working paper on a model for o comprehensive
agreement on the prohibition of chemical and bhiological
means of warfare

[CCD/322 of 16 March 1971]
[Original: English]

I Introduction

In the intervention by the Swedish delegation on $ March
1871 (see CCID/PV.459), a model comprehensive convention
prohibiting the development, testing, production and stock-
piling of chemical and biological means of warfare was tenta-
tively described in general terms. In order to make the sug-
gestions contained therein more easily comprehensible, they
are outlined below in an abbreviated form. A “skeleton” of
our ideas is thus presented. It should be stressed that the
model is not complete—it deals primarily with the thorny
issues of the scope of the prohibitions and procedures for
verification—and that some of the suggestions are still very
tentative. As a matter of fact both the intervention itself and
this abbreviated presentation should primarily be reparded as
stages in the “mapping expedition”, covering the whole feld
of chemical and biological weapons, in whick the Conference
of the Committee on Disarmament has been emgaped for
more than a year.

II. Scope of the prohibition

shoukd be included concerning the use of chemical and bio-
logical weapons, which is dealt with comprehensively in the
Geneva Protocol of 192524

2

The treaty should contain a principal overriding regula-
tion, indicating the underiaking by the Parties “pot to de-
velop, test, produce, stockpile or otherwise acquire chemical
and biological weapons”.

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

4, Two corollary obligations to the peneral prohibition
concerping weapons would follow: (4) concerning the de-
struction or other disposal of existing stocks of chemical and
biological means of warfare; and (&) concerning the training
of troops in offensive combat with chemical and biological
weapons, instructions on such methods in military manuals,
etc.

5. A subsidiary set of prohibitions would follow, concerned
with the agents which constitute C and B weapons or are
integral components of such weapons. These prohibitions
would refer to production, testing and stockpiling, as well as
transfers {export) of the agents.

6. The agents would be separated into two categories ac-
cording to two techmical criteria: Category (a) would com-
promise those agents, whether chemical, toxins or biological
whichk have a practically exclusive use as potential means of
warfare. They would, at the same time, be superdoxic apents.
In the chemical field this category would include all sub-
stances more toxic than I mg per kg body weight. It would
thus comprise, inter alia, the chemical components of nerve
gases and mustards, as well as all toxins. Category {b) would
comprise all remaining chemical agents, less toxic than indi-
cated by the above mentioned formula, which could be used
as means of warfare but which also have recognized peaceful
uses. This would be the main category, comprising such chem-
icals 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.

24 Protocol for the Prohibition of the Use in War of Asphyxi-
ating, Poisonous or Other Gases, and of Bacteriological Meth-
ods of Warfare (League of Nations, Treary Series, vol. XCIV
(1929}, No. 2138).
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1. There would, finally, be a third category, category (c),
comprising ancillary equipment or vectors, specifically designed
for using chermical and biological agerts as means of warfare.

HI. Verification

1. The verification procedures would probably have to be
largely concentrated in the area of the agents. Suspicions of
violations of the over.all prohibition of chemical and bacterio-
logical weapons would have to be taken care of within the
framework of a detailed complaints procedure. The same
procedure would cover suspicions of violations of the corollary
prohibitions regarding military training, army manuals ete,

2. The details of the complaints procedure would have to be
worked out carefully. It should take the form of a system of
successive steps, including consultations between the parties and
other fact-finding measures. The final step would consist of the
possibility of lodging a complaint with the United Nations
Security Council.

3. The destruction and disposal of existing stocks of chem-
ical and biological weapons would also have to be verified,
preferably through an international procedure.

4. The more specific verification procedures would be con-
ceptrated on the agents. They would comprise a combination
of nmational and international control meascres. The most
rigorous methods of control would be those dealing with
category (a) above, ie. chemicals more toxic than 1 mg per
kg body weight, toxins and bioclogical agents without any rec-
ognized peaceful use. The production of these compounds
would in principle be prohibited. Any deviation from this
general rule would have to be reported to an international
agency, the report giving the reasons for the production (scien-
tific use, protective measures etc.). In case of any large-scale
production (ie over one kg) or in case of suspected un-
declared production, the international agency might be en-
titled to conduct an on-site inspection, either on the invita-
tion of the producing or suspected party, or obligatory.

5. The compounds comprising category (b) as well as the
ancillary equipment and vectors in category (¢) would be
controlled by rational means only, sach national control pos-
sibly complemented, in some cases 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 Natioms.

6. If and when new technical developments allow more
stringent verification procedures for categories (b) and (¢,
agreement should be sought to shift them to category (a).

6.

Netherlands: working paper on seismic detection and the
identification of underground nuclear explosions

[CCD/323 of 18 March 1971]
[Original; English]

1. Introduction

The Netherlands delegation at the Conference of the Com-
mittee on Disarmament has considered the materials pre-
sented to this body regarding the detection, location and iden-
tification of underground nuclear explosions, together with
the relevant data from open literature. The delegation thought
it worthwhile to summarize the most pertinent data in order
to facilitate discussions. It has summarized a substantial part
of these data in two figures reproduced in this paper.

The excellent Canadian report of November 1970, entitled
“Seismological detection and identification of underground nu-
clear explesions”, by P. W. Basham and K. Whitham,?6 has
been the main source of the information presented in the
figures, including the magnitude-yield relation.

25 Publications of the Earth Physics Branch (Canadian Gov-
ernment publication), vol. 41, No. 9.



2. Existing capabilities

A summary of the existing seismic capabilities for the iden-
tification of underground nuclear explosions, especially in the
porthern 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 1 detection and location capability for earth-
quakes (Q) and explosions (E) is indicated where there is a
90 per cent probability that each of at least four seismic
monitoring stations can detect and locate the earthquake or
explosion by measuring the body P wave. In the morthern
hemisphere the lower limit of this detection and location capa-
bility (indicated by 4P%0) for earthquakes and explosions is
between magnitude ma-values of 4.2 and 44. This corresponds
to an explosion yield of about 3 kiloton in hard rock The
P wave detection capability is shown by the thin lines in
figure .

The capability to identify earthquakes and explosions is
presented in the form of bars in the fipures. This discrimina-
tion between earthquakes and explosions is based on the sur-
face R wave/body P wave ratio, which is guoite different for
the two kinds of events. Positive identification of earthguakes
is possible for m-values of 4.8-5.1, while for explosions this
is 58-6.1. The possibility of posilive identification is inter-
preted here as a 90 per cent probability that each of at least
four seismic monitoring stations can identify at this threshoid
value the earthquake or explosion as such by measuring the
amplitudes of the R wave and P wave. This capability is in-
dicated by 4R90 in the figures.

in conmexion with a comprehensive test bam, lower identi-
fication probabilities for explosions are also considered. In
fipure 1 these are presepted in the form of bars for a 50 per
cent and a 20 per cent probability of ideatification by four
stations eack. For example, the identification threshold is
lowered to my 5.1-5.4 at the 20 per cent probability level for
each of four stations (4R20). Ia figure 2 other identification
probabilities are alse piven.

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

From the upper part of figure 1 it can be concluded that
the present seismic monitoring system in the morthern hemds-
phere can identify with » reasonable probability explosions
with a magnitude ma 5.5 or a vield of about 50 kilotons in
hard rock. Earthquakes can be identified above my 4.8-5.1
with a high degree of confidence.

3. Potential capabilities

Severn] methods of increasing the identification capabilities
for underground nuclear explosions have been proposed amnd/
or are investizated at present (see the lower part of figure 1).

{a) Specific studies of events at the Nevada test site have
made it clear that, by a study of R; waves, an identification
threshold of ms 5.0 may actually be reached. R, is the surface
wave, guided within the continental part of the earth crust
only, and consequently restricted to purely continental source-
receiver pathways. It seems likely that with the existing sta-
tion metwork this type of wave could effectively be used for
other continental test-site/station combinations,

{b) In theory the ratio of the body P wave frequencies
can be used down to the level of jts detection, which should
mean to magnitude mp-values of 4.2-4 4. In practice this
method, which makes use of the (spectral) characteristics of
the measured body P wave itseif {thus not using a combination
of body P and surface R waves), has at least been realized
down fo ms 49 for certain test-site/station combinations. It
seerns likely that the highly successful work om this P wave
spectral ratio discriminant, as developed by the United
Kingdom research group, could be extended by additional
studies 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.
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(¢) An important capability increase could be achieved by
the use of the new high-gain long-period vertical seismometer
{LPZ}, as developed by research groups in the United States
of America. Using these instruments the surface R wave
spectral ratio criterion can be extended down to a magnitude
of 5.3 and the R wave/P wave ratic method down to mn
49. 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 mn values of
44, which corresponds with a hard-rock yield of about
4 kilotons. The installation of a limited number of high qual-
ity, high-gain LPZ recorders could thus become of major
significance In Improving the identification system.

(d) The last-mentioned threshold values are of the same
otder as those envisaged for the 26 extended seismic arrays
described by the United Kinpgdem delegation in document
CCD/29628 Tt can be expected however that the 26-array
system will be much more expensive than the installation of
a limited number of LPZ instroments,

In the lower part of figure 1, estimates of the potential capa-
bilities of the different systems are indicated. At present no
exact identification probabilities can be piven

4

(2} A better and more detailed structural analysis of the
crust and upper manile of the earth should help to lower the
existing threshold values by a tmore effective use of the “match-
ed filtering™ process. A gain of 0.2 magnitude units has been
obtained for some of the test-site/station combinations. Even-
tually this same gain could be achieved for any other place
in the northern hemisphere, which would mean a lowering
of the threshold yield value by a factor of 2/3.

(b) Knowledge of the predominant type of radiation of
seismic waves in the seismic zomes of the earth could be of
great importance in the interpretation of the records of an
event of unknown type The identification of earthquakes,
and therewith their discrimination from underground nuclear
explosions, wiil be made more effective.

Additional identification improvements

{¢) For the understanding of the processes of energy trans-
fer 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 r1aised
whether the use of surface wave magnitudes is not to be
prefesred to the body wave magnitude-scale mn normally
used in this work. It seems likely that a more consisient ex-
planation of the data, and therewith of the identification of
suspected events, might be reached,

{d) Other, poun-seismic, methods of detection of under-
ground nuclear explosions, have been envisaged. Cratering
oceurs for explosions of about 20 kilotons or more in thick
layers of dry soil, as mentioned in the report by the Stock-
holm International Peace Research Institute2T (see also fig. 1).
Extensive mining works are necessary for the seismic decoup-
ling of underground explosions in hard rock, although it is
unclenr whether such decoupling is possible for interesting
yieids. Both cratering and mining can probably be detected by
sateilites

A multi-variate anplysis of the whole scale of possibiiities
mentioned above will inevitably lead to an imcrease in the
weight of the conclusions based on the individual methods.

5. Suggestions

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

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

26 See Official Records of the Disarmament Commission,
Supplement for 1970, decument IDC/233, annex C, sect, 25.

a7 Seismic Mezthods for Monitoring Underground Explosions,
Stockholm Paper No. 2 {Stockholin, Almqgvist & Wiksell).



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

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

6. Conclusions

It has been shown that the existing, more or less routine-
based, facilities can identify 50-kiloton events in hard rock.
By the inclusion of other types of discriminants this identifica-
tion could in principle be extended to hard-rock vyields of
10 to 20 kilotoms, using the preseat monitoring systern. With
an additional installation at selected places of high gain LPZ
seismometers another threshold reduction of a factor of two
might be realized,

However, in that case oo, & supposed iest-ban treaty could
be evaded by a test programme of yields of 10 kilotons or
less in dry sofl that, in the case of sufficient thickness of the
layer, would remain undetected and unidentified by seismo-
logical means or by observations of cratering.

Witk the most optimistic views in mind on the fature de-
velopment of seismic identification techniques, it can still be
said that this 10-kiloton threshold wiil not be lowered within
the next five years.

7.

Sweden: working paper on the destruction of chemical and
biological means of warfare

[CCD/324 of 30 March 1971
[Original: English}

The Secretary-General of the United Natfions has called
upon ali States to reach agreement to halt the development,
production and stockpiling of all chemical and bacteriological
{biological) agents for purposes of war and to achieve their
effective elimination from the arsenals of weapons. One as-
pect of this eclimination is destruction of already existing
chemical and biological means of warfare as foreseen both
in the nine countries’ revised draft convention on the prohibi-
tion of the development, production and stockpiling of chem-
jcal and bacteriological (biclogical) weapons and on the
destruction of such weapons®8 and in the revised text of
the United Kingdom draft convention for the prohibition of
bickopgical methods of warfare (CCID/255/Rev.2).29

Different attempts have been made to solve the problem of
dispesing of chemical and biclogical means of warfare. Re-
cently, an operation whereby chemical munitions (rockets)
coniaining nerve gas were sunk in the Atlantic became widely
known and was extensively reported on {see “Hearings before
the Sub-committee on Oceanography of the Commiltee on
Merchant Marice and Fisheries; House of Representatives,
Aupust 3-7 1970, Washington, D.C."). This report dealt
thoroughly with several means of disposal and destruction
and also provided the information that some iypes of equip-
ment for destruction was under construction.

In the present working paper the principles of the destruc-
tion of both chemical and biological means of warfare are
outlined. An element of importance that has been taken into
account is that the effectiveness of the destruction should be
easily observed and verified

Chemical agents

The following is applicable to merve and musfard gases,
which are considered to be representative of the most dan-
gerous compounds and, furthermore, are stockpiled in vari-

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

20 Official Records of the Disarmament Commission, Supple-
ment for 1970, annex C, sect. 2.
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ous parts of the world in great guantities. Such agents may
be stockpiled in various ways, which raise different technical
problems when it comes fo destruction. They may, for example
be stockpiled in: (a) containers in which the apents are easily
accessible; (b) munitions, containing explosives and perhaps
propeflants, from which the apgents are accessible without
prior defusing; {c) munitions, the explosive part of which
kas to be defused before the agent can be released.

In cases (b) and (¢), the explosive part of the munitions
causes special problems, particularly in the latter case, where
sirmultaneous destruction of the explosive part and the agenis
seems unavoidable. Thus, from the peint of view of destruc-
tion, two alternatives can be anticipated: first, pure agents;
and second, agents which are inseparable from munitions.

In the case of a pure agent, two principally different meth-
ods of destruction can be conceived.

One is by means of reactive chemicals {in a water solution)
which detoxify the apent; the second, which is also more
likely to be generally applicable, is by thermal destruction,
ie., decomposition by heating, pyrolysis or combustion.

The chemical method may involve the use of alkali or
oxidants (eg, bleach). Chemical destruction generally yields
nontoxic end-products, but the nature of the products makes
them an environmental hazard if introduced directly into the
open, the ground, sea, lakes or rivers. The question of how to
dispose of large guantities of the end-products, derived from
the different chemical destruction methods, will have to be
investigated further. Special facilites may have to be con-
structed.

Heating the agents themselves in avtoclaves is technically
feasible but may lead to some complex end-products about
which relatively little is known.

Combustion, in combination with the absorption of potential
poliutants from the exhaust gases, appears to be the most
promising method—i{echnically and from the point of view of
environmenta] pollution. A supitable combustion process would
require speciaily constructed facilities.

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

In the case of munitions from which the agent canpot be
separated easily, much more drastic procedures seem to be
necessary. The use of underground nuclear explosions has been
discussed and found techmically feasible but in the earlier
mentioned case the idea was discarded for a number of rea-
sons, among them the risks involved in handling the defective
munitions, as was brought out at the above-mentioned hear-
ings Instead, the formerly widely used method of disposal
by sinking the munitions in the sea was applied. The agents,
when released from their containers, will in due time be de-
stroyed by chemical reactions withk the sea water. However,
this method will be less attractive in the case of some of the
nerve gases and the mustard gases, which neéd a considerably
longer period to react with water 30 In addition, attention should
be paid to the provisions of the recent sea-bed Treaty, which
inter alia, prohibit the storing of chemical and biological weap-
ons on the seabed.

Another less attractive alternative is treatment of the muni-
tions with lime or bleach in old minzs or undetrground in
places chosen with great care.

Underwater detopation in closed-off water-filled pools to-
gether with facilities to take care of the toxic gases that may
escape from the water surface might be feasible. All of the
methods mentioned are cumberseme. However, the greatest
part of the existing chemical warfare agents can apparently
be destroyed as such and according to the procedures sug-
gested for pure agents

30 Treaty on the Prohibition of the Emplacement of Nuclear
Weapons and Other Weapons of Mass Destruction on the Sea-
Bed and the Qcean Floor and in the Subsoil thereof {General
Assembly resolution 2660 (XXV), annex).
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Biclogical agents

Biological agents may be destroyed by combustion, in auto-
clave or by means of disinfectants. The destruction of biolog-
jcal agents also has its hazards, but in general poses lesser prob-
lemns than the destruction of chemical agents, especially since
the quantities to be destioyed, and accordingly the guantities
of end products, should be much smaller than is the case with
the chemical warfare agents, Various destruction facilities
intended for ordinary peaceful purposes already exist.

Conclusion

The destruction of munitions and agents intended for chem-
ical and biological warfare is technically feasible. Because of
the high toxicity and infectiousness of the agents, hazards may
in certain cases cause considerable destruction costs owing to
the need for special technical facilities. The destruction meth-
ods recommended above may be subject to verification without
major technical difficulties, but apparently only with inspectors
present at the site of destruction

H

Bulgaria, Czechoslavakin, Hungary, Mengolia, Poland,
Romania and Union of Soviet Socinlist Republics: draft
convention on the prohibition of the development, pro-
duction and stockpiling of bacteriological (biological)
weapons and toxins and on their destruction®

FCCD/325/Rev.I¥% of 15 April 19717
[Original: Russian]

The States Parties 1o this Convention,

Determined to act with a view to achieving eflective prog-
ress 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, produc-
tion and stockpiling of bacteriological (biclogical) weapons
and toxins and their elimination will facilitate the achievement
of general and complete disarmament,

Convinced of the immense Importance and urgent necessity
of eliminating from the arsenals of States such dangerous
wenpons 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 interna-
tional atmosphere,

Believing that scientific discoveries in the field of bacteriol-
ogy (biology) must in the interests of all mankind be wvsed
solely for peaceful purposes,

Recognizing nevertheless that in the absence of appropriate
prohibitions the development of scientific knowledge through-
out the world would increase the risk of the use of bacterio-
logical {biological) methads of warfare,

Convinced that such use would be repugnant to the com-
science of mankind and that no effort should be spared to
minimize this risk,

Recognizing the important significance of the Protocol for
the Prohibition of the Use in War of Asphyxiating, Poisonous
or Other Gases, and of Bacteriological Methods of Warfare,
signed at Geneva on 17 June 192531 and conscious also of
the contribution which the said Protocol has already made,
and continues to make, to mitigating the horrors of war,

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

* The draft convention was also submitted on behalf of the
Byelorussian Soviet Socialist Republic and the Ukrainian Soviet
Socialist Republic.

*% Replaces document CCD/325 of 30 March 1971,

31 Yeague of Nations, Treaty Series, vol. XCIV (1929),
No. 2138,
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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 interpa-
tional armed conflicts of any chemical and any biological
means of warfare,

Noting the conclusions contained in the report submitted to
the United Nations General Assembiy and to the Conference
of the Commiitee on Disarmament on the grave conseguences
for mankind that might result from the use of chemical and
bacteriologicat {biological} weapons,

Convinced that an agreement on bacteriological (biological)
weapons will facilitate progress 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 Nations,

Have agreed as follows:

Arricle I

Each State Party to this Convention underiakes not to de-
velop, produce, stockpile or otherwise acquire:

1. Microbiological or other biological agents or toxins of
such types and in such quaatities 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 or loxins for hostile purposes.

Article H

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

Article 11T

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

Article IV

Each State Party to this Convention shall be internationally
responsible for compliance with its provisions by legal or
physical persons of that State.

Article V

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

Article VI

The Staies Parties to this Convention undertake to consult
one another and to co-operate in solving any problems which
may arise in the application of the provisions of the Con-
ventiom.

Article VII

(1) Any State Party to this Convention which finds that
actions of any other State Party conmstitute a breach of the
oblizations assumed under the provisions of the Convention
may lodge a complaint with the Security Council of the
United Nations. Such a compiaint 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 States Parties to the Convention of the result of the
investigation.

(2) Each State Party to this Convention undertakes to co-
operate in carrying out any investigations which the Security
Council may undertake, in accordance with the provisions of
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the Charter of the United Nations, on the basis of the

complaint received by the Council.

Article VIII

Nothing in this Conveniion shall be interpreted as in any
way Hmiting or detracting from the obligations assumed by
any State under the Protocol for the Prohibition of the Use in
War of Asphyxiating, Poisonous or Other Gases, and of Bac-
teriological Methods of Warfare, sipned at Geneva on 17
Tune 1925, an instrument which embedies generally recognized
rules of international law.

Article I1X

Each State Party to this Convention undertakes to conduct
negotiations in good faith on effective measures for prohibiting
the development, production and stockpiling of chemical
weapons and for their destruction, and on appropriate meas-
ures concerning the equipment and means of delivery specific-
ally designed for the production or use of chemical weapons
as means of warfare.

Article X

{1} The States Parties to this Convention undertake to
facilitate, and have the right to participate in, the fullest pos-
sible exchange of equipment, materials and scientific and tech-
nological information for the use of bacteriological (biological)
agents and toxins for peaceful purposes.

(2) This Conventien shall be implemented in a manner
designed to avoid hampering the economic or technological
development of States Parties to the Convention or interna-
tional co-operation in the field of peaceful bacteriological
(biological) activities, including the international exchange
of bacteriological {biological) agents and toxins and equip-
ment for the processing, use or production of bacteriological
{biological) apents and toxins for peaceful purposes im ac-
cordance with the provisions of the Convention.

Article XI

Any State Party may propose amendments to this Conven-
tion. Amendments shall enter into force for each State Party
accepting the amendments upon their acceptance by a ma-
jority of the States Parties to the Convention and thereafter
for each remaining State Party on the date of acceptance by it.

Article X1
(1) This Convention shall be of unlimited duration.

(2) Five years after the eniry into force of this Conven-
tion, o conference of States Parties to the Conventioa shall be
held at Geneva, Switzerland, to review the operation of the
Convention, 50 as to be sure that the purposes of the preamble
and the provisions of the Convention, including the provi-
sions concerning negotiations on chemical weapons, are being
realized. Such review shall take into account amy new scien-
tific and technological developments relevant to the Comven-
tion.

Article XHT

(1) This Convention shall be open to all States for signa-
ture. Any State which does not sign the Convention before its
eptry into force in accordance with paragraph 3 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 Govermments of .. .. . ,
which are hereby designated the Depositary Governments.

(3) This Convention shall enter into force after the deposit
of instruments of ratification by Governments,
including the Governments desngnated as Bepositaries of the
Convention.

(4) For States whose instruments of ratification or acces-
sion are deposited subsequent to the eatry into force of this
Convention, it shall enter into force on the date of the deposit
of their instruments of ratification or accession.
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(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 Con-
vention, and shall transmit other notices to therm.

(6} This Convention shall be registered by the Depositary
Governments pursuant to Article 102 of the Charter of the
United Nations.

Article XIV

This Convertion, the Chinese, English, Freoch, Russian
and Spamish texts of which are equally authentic, shall be
deposited in the archives of the Depositary Governments.
Duly certified copies of the Convention shall be transmitted
by the Depositary Governments to the Governments of the
signatory and acceding States.

IN wiTNESS WHEREOF the undersipned, duly authorized,
have signed this Convention.

DonE in . copies at , this day of .

9.

Canada: working paper on the scismological delection and
identification of underground nuclear explosions

[CCD/327 and Add 1* of 29 June and 7 July 1971}
[Original: English]

1. Introduction

In December 1970, at the twenty-fifth session of the United
Wations General Assembly, the Canadian delegation distrib-
uted a technical report on the seismological detection and
identification of urderground nuclear explosions. This was a
final assessment of world-wide seismological capabilities for
this purpose, based on information submitted by co-operating
countries in accordance with General Assembly resolution
2604 A (XXIV)32, A preliminary analysis of the problem was
distributed to members of the Conference of the Committee on
Disarmament in August 1970, and summarized in the Canadian
working paper CCD/305, of 10 August 1970.33

These analyses of the problem were, of necessity, substan-
tially theoretical, although empirical data on actual events
were used whenever available. One of the most important
conclusions and recommendations was that extensive practical
studies of discrimination capability should be undertaken and
published using the records from conventional seismograph
stations on the same continental mass as earthquake and ex-
plosion sources, in order to determine whether the detection
and identification thresholds achieved in North America from
a Hmited deployed petwork (the Canadian neiwork) might
be acheived elsewhere using currently deployed equipment.
In particular, the technical report noted that the demonstrated
threshold of explosion identification in North America could
not, without further definitive research, be extrapolated o con-
tinental regions in Eurasia.

In MNorth America it was demonstrated that geological con-
ditions along the propagation paths between the Nevada test
site and a particular network of conventional seismograph
stations produce sufficiently efficient propagation of Rayleigh
surface waves that the underground explosion identification
threshold was 10 to 20 kilotons in hardrock using the Canadian
standard seismograph network alone. It should be lower if all
available contimeatal data were used, but such an extensive
study on actual events has never ineen done or, at least, pub-
lished. No comparable claim could be proved for Euras:zm
test sites using conventional seismograph stations operating in
Eurasia and reported in the returns submitted in accordance
with resolution 2604 A (XXIV).

The purpose of this working paper is to outlipe the resulls
of a study of Eurasian earthquakes and underground explosions

* Document CCD/327/Add.1 of 7 July 1971 contained the
explanatory comments reproduced at the end of this section.

82 See document A/7967/Rev.1.

33 Official Records of the Disarmament Commission, Supple-
ment for 1970, document DC/233, annex C, sect. 34,



made using seismic records from the currently deployed Eu-
rasian standard seismograph stations. The results are a clear
demonstration that the identification threshoid for these events
that can be routinely achieved withont the deployment of
further eguipment is about 20 kilotons yield in competent
rock, Furthermore, the new resuits can be used im association
with the material published in our 1970 technical report to
predict with more certainty the significance of any proposals
to deploy different instrumentation with different characteristics,
or to merpe currently aveilable data in a more effective way.
The scientific study has also sugpested an improved way of
taking into accoust the iofluence 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 avent, for perhaps
the first time and with considerable clarification. These data
are refersed 10 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
returns submitted to the United Nations.

2. Events, stations and data

The North American dafa consist of those collected for
a series of Canadian research papers published in the past
few years and wiil be presented o a modified unified form.
The map of North America in figure 1 shows the locations
of the pertinent conventional Canadian seismograph stations
and the eveats that will be discussed. The United States ex-
plosiens include 24 at the Nevada test site, two in the
Aleutian Islands, ope in New Mexico and one in Colorado.
The earthquakes selected for comparison are 28 shallow-focus
earthquakes in the regions southwestern United States and
northwestern Mexico.

The Furasitan data are coliected specifically for this study:
the data distribution 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 Seismo-
graph Network (WWSSN). The locations of the 42 Eurasian
stations employed are shown on the map of Eurasia in
figure 2. The evenis selected for analysis were 50 shallow-focus
Furasizn eartbquakes of 1969, restricting the choice of earth-
quakes to those reported in the five arbiliary regions shown
in fipure 2, and 33 underground explosions in 1968, 1969
and the first half of 1970. All events were located by the
NOAA service, using abstracted seismic readings of P- or
body-wave seismic phases from co-operating observatories and
institutions throughout much of the world, ie, in general,
the ensemble of stations studied in our 1970 technical report,
but without P-wave data from most of the seven short-period
arrays also considered in that report. The number of ex-
plosions in the dala sample at each of the eight separate
Furasian test sites are shown adjacent o 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 conventional seismograph stations (Capadian
and WWSSN), most of which have been in operation for
more than five years. The improvements to be expected from
the incluston of seismic arrays and improved single stations
are in some cases documented and predictable, and in other
cases need urgent study. These points will be discussed further
in later sections.

3. Surface-wave magnitude (M,) versus body-wage magnitude
{ms) discrimination

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

The scientific analysis, which will be published later in full
in the scientific literature, gquantitatively defined the relative
effects of four general types of Rayleigh wave propapation
paths. These were continental Eurasia, contineatal North
America, mixed continental-oceanic {ie., propagation from
Eurasia to North America or vice versa) and purely oceanic
{ie., propagation from an oceanic source to a coastal station).
These path propapation effects were reduced to path-dependent
corrections, which depend on the period of the surface wave
and can be simply appiied to the compuied surface wave
magnitude. Additional modifications to the Rayleigh surface
wave computation formula include a revised distance correc-
tion term, combined with measurements of the maximum in
the signal independent of its period, and a correction for focal
depth, determined from the Rayleigh wave frequency content
in the record. This latter correction produces a dislinct im-
provement in M., versus m, discrimination when it can be
applied.

The improvements achieved from the derivation and use
of this revised M, formula the discrimination success of the
revised M. versus my method will be illustrated using the sta-
tions and events shown in figures 1 and 2. Although much of
the emphasis in this paper is placed on M, (the Rayleigh wave
magnitude), similar regional variatioms can be attributed to
me (the P-wave magnitude). These variations are reduced
as much as possible by averaging a large number of station
values to dstermipe a final ms; for those cases where only a
small number of P-wave readings are available, corrections
are applied to provide mmy, values that are accurate relative to
larger, more widely recorded events. The path propagation and
distance effects are pot as critical for mw; the most sensitive
stations for P-wave detection are offen at large distances from
the source; for example, many of the stations used to define
m values for Eurasian events are outside Eurasia.

Figare 3 illustrates an M, versus m. plot for the North
American events iecorded at Canpadian stations (see figure 1)
using both the previcusly established and the newly refined
M, formulae. Figure 3(a) shows earlier published results and
fipure 3(b) the same data on the revised M, scale. The domi-
pant effect of the refined M, formula is to shift all continental
events to the left, ie. to lower M, values. This is the intended
purpose of the refined formula, in that it shifts M, to values
that would be observed over long, complex world-wide paths,
whilst continuing {o employ the optimum seismogram measure-
ments of the efficiently propagating, shorter-period Rayleigh
waves that have propagated over the purely continental North
American path. These events were not remeasured on the
original seismograms and the M, values, therefore, do not
contain the newly established depth correction, which requires
Rayleigh wave measurements at a range of frequencies.

Two other effects are apparent in figure 3. The Aleutian
explosions, Longshot and Milrow (L apd M), which fall far
to the left of the continental USA explosion ifrend on fig-
ure 3 {g), because of their compiex path to the Canadian
stations, now agree much better in figure 3{b) with the other
explosions. Thus, although these two Aleutian explosions re-
main above the other explesions in mw (a matter discussed
later), the path correction has normalized the explosions to an
equivalent M.. Secondly, the refined M, has the additional ef-
fect of reducing the scatter in the earthquake population so
that, in figure 3(b), there is a more distinct separation (ie.,
discrimination) from the explosion population. These events
will be compared to the Eurasian events later in this paper.




Figure 4 shows revised M, versus mu plots for events in
the three regions of Eurasia containing explosion sites (see
figure 2). This iliustrates the smallest scale regionalization
that is feasible for Eurasia because of the isolated locations
of the explosions and restricted natural ocurrence of earth-
quakes in the active seismic zomes 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 M, 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 onre Sinkiang explosion {(denoted “C"), are compared
with the earthquakes from the general area of Tadzhik-Kirgiz-
Sinkiang in the region II 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 mu3 0 and
earthquake mypd.2.

Region ¥1 in figure 2 contaias three explosions from three
sites near the Caspian Sea and three explosions from two
sites west of the Ural Mountains. These explosions are com-
pared with earthquakes from the general region of Caucasia-
Tran-Turkmen in the region II plot in figure 4. The three
larger Caspian explosions are clearly separated from the
earthquake population and have M, versus m relationships
very similar to the larger eastern Kazakh and Novaya Zermlya
explosions. The three smailer Ural explosions tend to be
much nearer the earthquake population and have ms values
significantly lower than the ecastern Kazakh explosions of
equivalent M, 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 4 represent
the events collected specifically for this study of an analysis
of M. versus my discrimination using the WWSSN stations in
Furasin. 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 evemts for discrimination purposes,
the depth correction was retained in M. caleulations for
explosions. This process is sufficiently accurate for a majority
of the explosions to have been assigned depth corrections
equivalent to surface or very shallow-focus events. However,
the procedure which has been devised is mot perfect. Subse-
quent to the explosion identification (by the M. versus ma
criterion illustrated in figure 4), the explosion M. values
can be adjusted to the surface focus equivalent. This was
done where necessary for Eurasian explosions appearing in
the following diagram (figure 5).

4. Comparison of North dmerican and Eurasian events

The refinements made 1o M, were designed to standardize
the M, magnilude so that the Rayleigh waves of maximbm
amplittde at any period within the standard long-period
seismograph passband would yield magnitudes that are inde-
pendent of the large first order effects of the propagation path.
The refined M. scale has been shown to reduce scafter and
tmprove separation for North American events, and to produce
a reliable discriminant for Eurasian events. Next, the two sefs
of data are combined in an attempt to explain the major
residual differences in M, versus my relationships within each
of the general earthquake and explosion populations.

Figure 5 shows the intercomparison with separate plots
of M, versus ms for the total suites of earthguakes and
explosions. It clearly demonstrztes that access to seismolopical
data recorded by world-wide stations is necessary to reduce
the threshold of identification of events in Eurasia. Thus,
the six large Furasian explosions shown as solid triangles in
fipure 5{a) are explosions in 1966-68 using data recorded only
in Canada. The smallest of these six explosions for which
Rayleigh wave measurements were possible on the Canadian
standard network had M.4.1, mu5.8 The smallest explosion
is reduced by approximately cme umit in M, if data are
examined using equivalent stations on the Eurasian continent.
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For North American events, the argument is reversed and
it is advantapgeous to have access io North American data.

The Aleutian explosions (L. and M) which remained above
the continental United States explosions in figure 3(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 tremd of the continental United States
explosions, ie. to have a larger my for the same M,. The
exceptions are the three Ural explosions (noted in figure 4)
which lie at the lower edge of the coatinental United States
explosion trend It is considered that these differences are
refated to the influience of the detopation environment on
the mnw values; the eastern Kazakh, Novaya Zemiyz aad
Caspian explosions detonated in older, more competeat rock
are, on the average, more efficient in P-wave coupling and
produce higher relative my values than are the continental
USA explosions in generally younger, less competent rock

The three Ural explosions (the lowest three Eurasian ex-
plosions shown closely grouped in fipure 5(a) agree in M.
versus my trend with two special United States explosions,
Gasbuggy and Rulison, detonated in sedimentary rock environ-
ments for purposes of natural gas stimulation. These Ural
expiosions are also located in a region of deep sedimentary
rocks and it therefore appears that explosions of similar size
in similar detonation environments on the two continents
produce similar M, versus my trends.

In contrast to the different average trends of explosions
on the two continents, figure 5(f) supgests that North
American and Eurasian earthquakes have similar average
M, versus m, trends and general scatter. This sugpests similar
average fectonic conditions (as they affect M. versus me)
for the seismic repions sampled on the two continents, and
similar degrees of periurbation from these average tectonic
conditions. The pertinent point with respect to discrimination
is whether these small populations are truly representative of
the numerous earthquakes in these seismic regions. Considera-
tion of near-field observations by United States seismologists
of earthguakes in the same seismic regions of North America
sugpests 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.

5. Standard seismograph station detection and
discrimination thresholds

(a) Rayleigh wave thresholds

It is important to consider redefining the concept of a
positive identification threshold directly in terms of M, without
converting later to ap muw value using some assumption com-
cerning the appropriate M. versus mw {rend There are three
logical reasons for doing so: first, there has been justifiable
confusion in the minds of non-seismologists with calculated
or claimed identification thresholds at an mn value, say m5.0,
where the detection of P-waves is still comparatively straight-
forward; secondly, the threshold for explosion identification has
heretofore been condrolled by the capabitity of detecting the
surface Rayleigh waves, and therefore defining the threshold
in terms of M, naturally avoids the difficulty with conversion
back to my values; thirdly, the refinements made in the M.
formula have, for the first time, normalized all Rayleigh
wave observations to the same absolute scale. In terms of
M, versus my discriminstion, an M, detection threshold is
equivalent to the identification thieshold {assuming, of course,
that earthquakes and explosions remain separated at the M,
threshold) whenever sufficient location or detection capability
exists.

The M. detection threshold for Furasian Rayleigh waves
by the Eurasian WWSSN stations employed in this apalysis
has been determined. Tt is M.3.2 amd corresponds to that
level at which there is greater tham 90 per cent probability



of having measurable Rayleigh waves at four or more of the
stations of the network. The explosion identification threshold
for these stations and explosions in PFurasia is therefore
M.:3.2.

This clearty defined M,3.2 threshold can mow be viewed
in terms of the regional plots in fpure 4. The threshold is
slightly to the left {ie. to smaller magnitudes) of the Sinkiang
explosion in region TII and slightly to the left of the three
Ural explosions i region II. It is important to note that it
is near this magnitude range that the actual explosion dafa,
from the NOAA source and for the time periods employed,
are becoming scarce. Ounly three of the available explosions
during the time period (all in eastern Kazakh) do not appear
on the plots in figure 4; ome, mw3.0, had Rayleigh waves
totally obscured by an inferfering earthquake and two, med.3
and m4.7, had no observable Rayleigh waves on the available
Eurasian seismograms. An extrapolation of the trend of the
explosions in region III im figure 4 to lower magnitudes
shows that the latter two explosions are significantly below
the M,3.2 threshold.

The earlier published North American data, revised to the
new scale and summarized hete 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 cor-
responding 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 M.3.2. However, technical considera-
tions which follow from the path corrections, which have
now been numercally defined, and the United States con-
tribution to the returns submitted to the United Nations
make it highly probable that the North American threshold
that would be obtained by a new similar analytical experi-
ment should be about M,2.6.

In other words, it is considered that the present situation,
which produces the same proven threshold, M.3.2, for Eurasian
and North American events, is artificial: because of the
extensive continental United States contribution to the United
Nations returns, it is higly probable that the intrinsic
threshold for continental North American evenis is near
M.2.6, using these technigues.

The refined version of the M. scale is a more stable
indicator of event “size” and a more useful scale for defining
both threshold and yield than is the previously employed m
scale. The concept of defining 2 surface-wave magnitude/yield
relationship has been developing over the past year ot two.
It was discussed in working paper CCD/306, submitted by ihe
Swedish delegation on 12 Augnst 1970,34 and in the Canadian
technica! report. The matter has been considered at lempth
in scientific papers by United Kingdom, United States and
Swedish seismologists. Yields for 16 of the United States
explosions in figure 3 are available. An empirical fit of yield
versus M, for these 16 explosions results in the relationship
M, = 1.2 Iog Y -+ 1.6. The mean error in yield that would
result from the application of this equation to these 16 ex-
plosions, and thus the expected erro:, when applied to other
explosions, is about 33 per ceat. Assuming the empirical
stability of M. with respect to the explosion detonation en-
vironment, and the success of the refined M, scale in removing
first order path propagation effects, the application of this
equation to the Eurasian explosions will result in yields of
similar accuracy, For example, the yields of the three Tral
explosions would be 27 = 9 kilotons; the United States ex-
plosions, Gasbuggy and Rulisoa, in similar environments had
reported yields of 29 and 40 kilotons, respectively; these five
explosions are juxtaposed in fgure 5(u}.

Applying this M. versus yield formula directly, the yieid
equivalent to the M.3.2 Furasian explosion identification
threshold is about 20 kilotons. The intrimsic threshold of
M.2.6 discussed above for continental North America, and
discussed below assuming improved capabilities in Eurasia,
is about 7 kilotons.

84 Ibid., sect. 35.
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(b)Y P wave threshold 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 hand, is, within rather broad limits, predictable on
the basis of well-established earthguake recurrence relation-
ships for any general seismic region. It is, for example, possible
to predict within about a factor of two how many earth-
quakes 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 Burasian earthquakes in the critical magnitude range
myd 2-mu4.7 employed here represent approximately 25 per
cent of the total Eurasian earthquakes for the same regions
within this range that actually occurred during the year 1969.
This lack of availability of relatively complete earthquake
occurrence data is due to the rapidly diminishing capability of
locating earthquakes as mw values fall below about mu47,
using P-wave data routinely transmitted to the NOAA epi-
centre location centre, which, with the voluntary information
supplied to it, is restricted to the documentation on a world-
wide basis of the larger and more socially significant earth-
quakes.

The 1970 technical report demonstrated, however, that,
using all dala guaranteed within the context of General
Assembly resolution 2604 A (XXIV), the capability exists,
using the short-period arrays in addition o the more sensitive
standard stations, to locate a high percentapge of all Fura-
sian (in general, northern hemisphere) earthquakes in the
my4.2-47 range. Until such time as this is achieved
routinely, or a special study is made of the detection and
location of small earthquakes for a period of, say, one year
for critical regions such as those in Eurasia, it can only be
assumed that the earthquake trends and scatter will persist to
low magnitudes. The total earthquake M, versus my, data
available in various fechnical and scientific publications sug-
gests that the small Eurasian earthquakes in the M,2.7-35
range employed in this study are, because of P-wave detection
limitations, earthquakes with relatively large ms values for
this M. range. That is, few of the remaining unreported
earthquakes that undoubtedly occurred in the same time period
are expected to have m, values nearer to the expiosion popula-
tions. This limitation on earthquake reporting, although not
completely absent, is less severe in the seismic regions near
the continental United Stales test sites because of the dense
network of nearby United States stations routinely reperting
data to the NOAA earthquake location agency,

6. Discussion

The principal purpose of this working paper has been to
make delegations to the Conference of the Committee on
Disarmament aware of the Canadian interpretation of the
value of existing conventional seismograph stations on the
continents of Eurasin apd North America for purposes of
identifying underground explosions on these two continents.
A comparison wiil now be made between the present ca-
pabilities demonstrated in the body of this paper and the
practical potentini 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, redeploviag improved
seismograph systems where necessary, meodifying existing sys-
tems with modest but proven techniques, etc.), and what might
be theoretically achievable with massive additional investment
in highly sophisticated integrated systems.

(a) The detection and location problem

Using the documenied capabilities of the short-period array
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
range near the M.3.2 identification threshold. To the extent
that the complete (M., versus my) definition of the earthquake



population above the M,3.2 threshold is at present Hmited
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 the {(United States and
Sweden) routinely compute locations of additional small
earthquakes for their own research purposes, the United States
by integrating data from two large-aperture, short-period
arrays (LASA and NORSAR), and Sweden by supplementing
their own array data with additional data from several high
quality standard stations throughout the world. A means is
required of completing the data co-ordination and making
the resuits available to the broader international seismological
community.

In any case, this problem of event location is solved in
principle down to m4.2 or so: to go lower may require the
suitsble development of more well-sited, short-period, medium-
aperture arrays, and even then a lower geperal limif much
below my4.0 will be very difficult to achieve at all locations
in the northern hemisphere. In all cases, we are using 90 per
cent interval probability figures.

{b) The surface-wave detection problem

There are & number of long-period facilities in existence
throughout the world whose capabilities for Rayleigh wave
detecion are considerably better than the standard stations
employed in the analysis discussed in this paper. These stations
have not been employed in the analysis presented because
it is only now, having defined standard station capabilities,
that an accurate assessment of the requirements for improved
long period facilities can be made. The 1970 technical report
discussed in detail the capabilities of the more sophisticated
individual long period facilities. For purposes of direct extra-
polation from the standard station capabilities discussed in
this paper, the following, rather over-simplified, assumption
will be made concerming improvements to be gained from
such systems: a single station with facilities for microseismic
noise rejection and modest signal enhancement processing i3
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 factors represent potential M, thyeshold
reductions of 0.6 and 1.2 for the improved single station and
the larpge-aperture array, respectively.

Ap assumption required for direct comparison of ihese im-
provements with the standard stations employed is that, in
order to take advantage of the efficient continental propaga-
tion, similarly located improved systems will apply their signal
enltancement technigues lo the equivalent maximum amiplitude
signals, and will pot restrict consideration to 20-second or
some other fixed-period waves. Then the threshold reductions
described above can be applied directly to the M,3.2 threshold
of the standard stations; it is further assumed that the im-
proved systems will be deployed in such numbers and locations
that will yield the equivalent 4 or more station detections

The advantages of observations at npearer distances over
purely continental paths can be illustrated by making a similar
threshold reduction calculation for intercontinental propaga-
tion. The standard station Rayleigh wave detection threshold
for the intercontinental case is abont M.4.3. This is estimaled
from the Canadian standard station capabifities for Rayleigh
waves from Asian earthquakes and explosions, but will be
roughly equivalent for other intercontinental paths. The
threshold is conmsiderably higher than the continental case
because of the greater average distances and the geological
restriction which corresponds to working with Rayleigh waves
with periods of 20 seconds or greater. The threshold reductions
achievable by the improved systems can again be applied
directly to this standard station M.4.3 threshold. A summary
of the M, thresholds for the two cases and the three different
types of systems is given in the following table.
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M, THRESHOLDS FOR COMTINENTAL AND INTERCONTENENTAL CASES
EMPLOYING THE THREE DIFFERENT SEISMOGRAPH SYSTEMS

. Continental Intercontinental
(within North America (between North Amer-
or Eurasia; overage 1co and Eurasia; aver-

Long-period
distance 3.000 km) age distance §.000 km)

station sysiem

Standard (WWSSN or

Canadian network

equivalents) M.3.2 M,4.3
Improved single sta-

tions . M.2.6 M.3.7
Larpe-aperture  arrays M,2.0 M,3.1

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

(c) Detection, location and identification

At present, we have complete detection and location in-
formation from NOAA of events down fo about md7;
although the data is not complete, numerous evenis are
detected and located below this level (see figures 4 and 5).
At ms42 omly a small percentage of events are rontinely
detected and located. All explosions at or above the M.32
identification threshold have ms. values above the NOAA de-
tectipn and location threshold and no problems of locating
explosions at the present M,3.2 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
employing improved Rayleigh wave detection systems on the
same continent, coupled with the data-merging described above
to bring the detection and location capability of events down
to mwd.2 in the northern hemisphere. All the explosions at
the M.2.6 threshold will remain above the mw4.2 lower limit
and can be detected, located and assigned ms» values. A majority
of the earthquakes at the M,2.6 threshold will be below the
myd.2 detection and location threshold, i.e., their P waves
will not be detected by sufficient stations to allow locations
{0 be ealculated 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 M,2.6 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 placing its M, versus mm position in the correct region
of an established trend. The situation with respect to negative
criteria will have turned full circle, and small earthquakes
could be identified and ignored in monitoring because of the
absence of observable P waves. -

The reduction of the M, threshold sigmificantly below
M.2.6, for example to M,2.0, by the use of large arrays on
the same continent as the events of interest, will require
a parallel improvement in the P-wave detection (event loca-
tion) threshold to below m4.0. This will be extremely dif-
ficuit to achieve. Furthermore, at this limit it could be
justifiably argued that it remains to be clearly demonstrated
that the principle of identification still works adequately and
populations of earthquakes and explosions remain separated.

7. Conclusions

{a) The threshold of identification of Eurasian underground
explosions using standard seismograph stations reported in
the returns submitted in accordance with General Assembly
resolition 2604 A (XXIV) has been demonstrated to be
approximatety 20 kilotons in most patural environments (dry
alluvivm excepted, where the situation is worse). This is the
result of an apalytical experiment with actual data,



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

{¢) A corresponding reduction to 5 to 10 kilotens in
Burasia requires ihe deployment of a limited number of
improved single stations only, together with the merging of
eurrently available data to achieve the detection and location
ability calcniated in the Capadian technical report of De-
cember 1970¢.

{d) To achieve a capability at 1 to 2 Kkilotons in natural
environments other than dry alluvium, massive investment in
arrays sited on the same continent as the events is necessary.
Re-thinking of the logical processes practised today of de-
tection, location and identification will probably be necessary.
Arrays have advantages in addition to their signal enhance-
ment capabilities: they can be used fo pick out a signal
obscured at an ordimary station by seismic waves generated
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elsewhere from the event of interest, and they give some
approximate location capability independently.

(e) Attention to existing test sites simplifies the identifica-
tion problem: the situation for universal coverape is always
more pessimistic than the results which can be achieved for
particular developed test sites,

(f) The practical potential 5- to I10-kiloton thresholds are
possible because of the deployment of such modern standard
seismograph networks as the World-Wide Standard Seismo-
graph Network, the Canadian Standard Network and others,
the deployment of arrays by the United States, the United
Kingdom, Canada, Sweden and other countries, the work of
the United States and other countries in the development and
deployment of experimental Improved single stations, asd the
ready or potential availability of the data from al 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 Eurasian
countries makes the situation in a comparison of North
American and Furasian capabilities somewhat asymmetric.

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

ST
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Figure 1

Map of North America showing pertinent Canadian standard seismograph stations and earthquakes and explosions from past
Canadian research papers re-cvaluated using the refined M. formula, The bracketed numbets illustrate the number of explesions
empioyed 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 explo-
sions at each site, and the Eurasian earthquakes employed in this analysis. The broken lines illustrate the boundaries of the
the regions discussed separately for M, versns me discrimination

32



7.0

i ] T (i I } I
(3} M
e
- my, V. M, (previous definition) N
@ EXPLOSIONS ° ©
O EARTHQUAKES o
6.0} 5 | e _
®
e @ o
. ®e e _
My &% o
& ° o
® o
5.0}~ R |
¥ 0 9
[ o O
8 e o o
© o0
C% O (o} Q
o o
40l 6 © _
O
! | | | | i i
i | i I T I }
3.0 l 40 M, 5.0 | 6.0
5 i | I |
70 ] t i | | | |
(b} M
®
= My, v. M, {revised} —
@ EXPLOSIONS 90 ]
O EARTHQUAKES
L o
6.0 o —
o
o ® o
my - o © © o .
)
Y G O
8y ® o)
50— R .
% %03 8 0p0 O
) o o
L@ ° _
o
So 0°° %
o ©
o}
40l o © n
o
| | l f [ [

Figure 3

M. versus m plot of North American explosions and errthquakes (see figure 1): (o) upper diagiam using

the previous definition of M., and (b) lower diagram usisg the revised M, formula. The letters, I, M, R

and G, denote the explosions Longshot and Milrow (Aleutians), Rulison {Colorado) and Gasbuggy (New
Mexico), respectively. The unlabelled explosions are at the Nevada test site

33



I 1 T T T T
®
60 b @ W
b 0 g
My
50| fo) -
- 0 —
REGION V
i | e |} I b b
i i ] I i }
30 4.0 M, 5.0 60
} I | | ! i
6{} N H T Io ¥ i ]
° @
@ O !
5 ° ©© iy 0 a 9
®l 7
=) a% e} Q
o e}
8ce o
5.0 - @ o © o -
) o O
000638
my, o o Ocﬁg o o
- o4 o} -
0
o © °
4.0~ REGION 111~
! . - { t i |
| i 1 H f I
30 4.0 M, 50 80
| 1 | ! f
6.0 1 I | H i :
@ A
L‘J
- e © s} B
% o
50 o o _
[ 0 g®©
o ©
b B O o 0 ]
o o)
e}
o o)
4.0 .
REGION 11
[ I i L | {
Tigare 4

Repionalized plots of M, versus ms for Eurasian explosions (solid circles) and earthquakes (open circles).
Eocations of the events are shown in fignre 2 and described in the text. The letter “C” denotes the region
111 Sinkiang explosion

34



7.0

7 f T I T | I
M
o]
A
A OO o
L L]
60 oL 00 7
L] o 4 . o
. » o o fa)
Pry.ys)
My - o @ ® o 0O EXPLOSIONS -
" )
. oi’vioo . ° EURASIA
o]
ol ° R o NORTH AMERICA _|
. o 0o M—Mitrow
o 0 G (=]
oo © L.—lL.ongshot
o A G—Gasbuggy
o R-~Rulison
© A EURASIAN RE-
CEIVED iN CANADA
! ) 1 i 1 I |
i i i i f 1 i
10 . 4.0 M, 5.0 6.0
6.0 i i i i i 5 ?
-]
0. »
@ o 0,0 [ °
o®
50} °© .o oo i ° 7
[ ) ob ?
-] e:ﬁg’:{ "e
o . 8 % o
mb B - .uoeia% o L. .‘.' [b) _
a
Pou® 0B ° o ° EARTHQUAKES
s e L, ToO °
0 o ° ® EURASIA
4.0 - o o NORTH AMERICA 7
o
| ] ] ] | | H
Figure 5

M, versus mu for all events from Bgures 1 and 2 plotted separately for (a) upper diagram, explosions, and
(b) lower diagram, earthquakes. Six Eurasian explosions defined using data recorded only in Canada are
added to the upper explosion plot for purposes described in the text

35



Event
Station

Long-period

Short-period

Rayleigh surface waves

P body waves

Detection

Location

Identification  (discrimi-
nation}

Threshold

Focus

Epicentra

Focal depth
Shallow-focus

Surface-focus

M. {Rayleigh wave mag-
nitude)

M, (P-wave magnitude)
Yield

Kiloton

Seismic zone

Appendix
A GLOSSARY OF TECHNICAL TERMS

An earthquake or an underground nuoclear explosion

An establishment which houses seismographs. A standard seis-
mograph station usually operates both lopg-period and short-
period seismographs st a single site. A seismic array station
operates an array of long- and/or short-period seismographs
distributed in some geometric pattern over an area. A large-
aperture array has a total breadth of a few hundred kilometres,
a medium-aperture array a few tens of kilometres.

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

Refers to seismic waves, or to recordings 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.

A type of seismic wave which propagates along the free surface
of the earth. Consideration here is primarily restricted to
the vertcial component of these waves,

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

Refers to the process of deciding that an event has oceurred on
the basis of having recorded P and/or Rayleigh waves.

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

Refers to the process of deciding that an event is either an earth-
quake or an explosion on the basis of an established criterion
using the recorded seismic waves.

The lowest level in terms of the event magnitude or yield at
which each of the above three processes can be achieved with
the appropriate statistical relinbility. The statistical reliability
employed in this papers refers to that magnitude or yield at
which there is a 90 per cent probability of detecting the ap-
propriate P or Rayleigh waves at 4 or more stations. The event
location threshold is assumed equal to the P-wave detection
threshold; the identification threshold is eguated with the ex-
plosion Rayleigh wave detection threshold.

The position of an event in three dimessions, ie., in terms of
ils geographical co-ordinales and its depth below the earth’s
surface.

The point of intersection on the earth’s surface of a line pro-
jected vertically up from the focus, ie, the geopraphical co-
ordinates of the focus

The depth of the focus below the epicentre.

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

In terms of the accuracies of estimating focal depths using dis-
tant observations, events shallower than about 10 km (this
includes all explosions) can be assumed to be or will be indis-
tinguishable from events at the surface of the earth (ie., hav-
ing surface-focus).

A logarithmic scale used to define the size of events on the
basis of their Rayleigh wave amplitudes observed at a dis-
tance.

A loparithmic scale used to define the size of events on the basis
of their P-wave ampiitudes observed at a distance.

The nuclear explosion size in terms of the equivalent amount
of chemical explosive,

The nuclear explosive equivalent of one thousand tons of chemical
explosive.

Tectonically comtrolled gquasi-linear features along which earth-
quakes are expected to occcvr. A system of seismic zonmes en-
compassed by a poorly defined geographic boundary can be
considered a seismic region.
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Earthquake
relationship

recurrence

Continental

Intercontinental

Microseismic noise

Beam-forming

Signal enhancement

An empirical linear relationship between the magnitude of earth-
quakes and the logarithm of the number of earthquakes that
oceur per unit time interval, Recurrence refationships for par-
ticular seismic regiors have shown small variations from the
average relationship established for global seismicity.

In the context of this paper, a situation whereby the seismo-
graph stations and the events of interest are confined to the same
broad continental mass.

In the context of this paper, a situation whereby the seismograph
stations and the events considered are on different broad con-
tinental masses.

Nataral, eontinuous (but with varying intensity) earth vibrations
which, in the long-period band, are caused primarily by me-
teorological disturbances at sea, which propagate to all points
of the earth as seismic waves, and by coupling of local mete-
orological disturbances with the foundation rocks in the vici-
pity of the seismograph station. The penk in the spectrum
of imicroseismic moise occurs in a band mear 6 sezconds.

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

Any special computational process desipned to increase signal

amplitude relative to background noise.

Explanatory comments on working paper CCh/327

Warking 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 Eurasia at eipht
different sites during the period 1968 to mid-1970. It was
designed to fill what we consider fo be an important gap
in the quickly accumulating knowledge on discrimination
capability by defining the situation in Ewrasia. 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 de derived in these problems from inter-
national co-operation) first of all devised a refined scale to
measure the size of events using the surface waves which
they produce. Technical details will be published elsewhere—
for our present purposes, it is sufficient to point out that the
work uses those signals most easily measured on standard
instruments. Gross corrections for different path types have
been derived, which put all observations of surface wave mag-
nitudes or size ontop an approximately uniform scale. This
intensive study enables data obtained on ome continent from
events on another to be simply and directly compared with
data obtained on the same continental mass as the event of
interest (either the American or the Eurasian land masses)
for the first time and with copsiderable 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 be-
tween earthquakes and underground explosions in their rel-
ative excitation of two different types of elastic vibrations,
namely the body and surface waves, the Eurasian study has
an identification threshold best summarized in the refined
surface wave scale as surface wave magnitude 32, or M. 32
This cortesponds, we believe, to explosion yields of about
20 kilotons in most patural environments other than dry
alluvium. The improvement obiained in this work over the
theovetical conservative study of last year arises from the
fact that the case study has pow identified and used to best
advantage the gross geological path effects in Eurasia and
that, working with actual events, the two apalysts concerned
were able to usefully measure and analyse somewhat smaller
signals than those assumed in the theoretical study. The sta-
tions used were 42 standard seismograph stations widely
distributed in peripheral Asian countries and in Europe and
the Middle East: these, in general, were stations reported in
the returns submitied to the United Nations in accordance
with General Assembly resolution 2604 A (XXIV), and are
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stations which deposit data in the seismological data centre
in the United States. We obtained copies of the data, using
exactly the same mechanism freely available to anyone in the
international seismological community: this is another illustra-
tion of the value of the present level of international data ex-
change. These stations of the World Wide Staundard Seismic
Network contribute data routinely fo an American centre,
as do also the Canadian and other, but not all, national seis-
mic networks.

As a result of this scientific study, it is next appropriate to
ask whether our earlier published estimates for North Amer-
ican explosions need revision. To date, the only published net-
work case studies are those we have made with the Canadian
Standard Seismic Network alone: these produced the 10- to
20-kiloton figure guoted 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 re-
duced to between 5 and 10 kilotons in most natural environ-
ments, dry alluviem and possibly valley tuff being exceptions.

With the definition of the path effects on the suzface waves,
we next turned to a consideration of the measures which would
be necessary to reduce the lower limit in Eurasia to between
§ and 10 kilotons in the regrettable absence of guaranteed
available data in much of the interior of the land mass, and
we conclude that this is feasible with iwo steps. The first re-
quires 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
frem 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 cur-
rent northern hemisphere test sites. From material appear-
ing in the scientific literature, much of it from American
sources, we are aware of coosiderable activity towards the
partial implementation of these steps, although again, in our
view, some of the activity of general research interest and
utility is not necessarily directed in the most effective manner
towards the resolution of the identification issue.

Delegates may be curious about our progoosis for a
capability at 1 to 2 kilotens in most natural environments.
Our technical studies lead us to believe at present that such



a hypothetical target would require massive investment in
arrays situated on the same contiment as the events of interest,
and some rethinking of the logical processes practised today,
of detection, location and ideatification. We shall be in a
sounder position to examine and comment on the optimum
possibilities when the steps cutlined earlier to move towards
a northern hemisphere 5- to I10-kiloton capability are com-
piete, and have been documented with adeguate 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-pericd statjons, there-
fore, need urgent documentation. We are also aware that some
delegations may express doubt about the capability of the
usual method of seismic 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 enpough seismological observations of a highly
specialized kind have been made to suggest that the wsual
discrimination tools would still be effective, if osly the sigmals
could be measured. Once again, prior examination of data
in the 5- to 10-kiloton ranpe and the corresponding weak
earthquakes would provide the basis for a more certain ex-
trapeolation of the possibilities.

One or two more difficult points should next be made in
order to present our argument fully. First, we would urge
delegates lo start thinking about explosion yields im terms
of the refined surface wave scale we have proposed. As we
understand it, movements in this direction can be discerned
in American, Swedish and British scientific contributions.
The relation which we use with the data available to us is
given in the technical working paper above: other delegations,
particularly those of the nuclear testing powers, with more
information can probably improve on it. With a change in
viewpoint, some of the East-West arguments of the past re-
garding the body-wave magnitude and yield relationship become
of lesser importance. In any case, we can explain these very
largely in terms of the different instrument responses of seis-
mographs tuned to the short-period body waves. More im-
portantly, we believe there are sound semi-theoretical and
empirical reasops for advocating the shift of thinkingw-in-
creased vield precision is obtained because the evidence avail-
able to us suggest that, within rather small limits, the refined
surface wave magnitude for an explosion is not highly sen-
sitive to the detonation medium. Dry alluvium and possibly
valley tuff are exceptions. Our working paper itlustrates our
belief, for example, that a Kazakh test site expiosion of a
given yield will have the same refined surface wave magnitude
as a Nevada test site explosion of the same yield in hardrock,
but that the body wave magnitudes will be somewhat larger
for the Soviet event. There are a number of reasons which
might account for this difference—the degree of coupling,
differences in the structure of the earth at upper mantle depths,
and so on, but these are somewhat secondary to the argument
that increased clarity and precision in extrapolation may well
follow some change in traditional patterns of thought.

Secondly, we should like to note once again that our work-
ing 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 coatributions are only a small portion
of the total efort and literature in this field. In summary,
some of these perhaps less perfect and sometimes less power-
ful criteria, when properly used and often in combination can
be extremely powerful down to vields of less than 10 kilotons
in hardrock. Some of these were mentioned in our technical
report of last December, and since that time additional in-
formation 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 techaical papers to discuss events in terms of a defiped
threshold. Delegates should appreciate that we have adopted
what is believed to be & reasonable definition io terms of
having a greater than 90 per cent probability of having usable
or measurable signals at four stations. As we relax this eri-
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terion, the lower Hmit of yield decreases, and because of the
probabilistic nature of the problem we have data, ie. obser-
vations from fewer stations, below this defined threshold.
The point of this discussion is to state clearly that discrimi-
nation is statistically possibie below the threshold figures
we have quoted and this is shown clearly in the illustrations
—ift a sense, therefore, some deterrence exists below our
formal thresholds. At this point I might add that we must
perforce define scientific discrimination thresholds at defined
levels of probability in order to quantify our resuits: as ex-
plained earlier, there is an inherent fuzziness about them.
This concept should not be confused with the political concept
of a trealy prohibition threshold as a well-defined point, a
concept which from time te time has been discussed by dif-
ferent delegations at Geneva. The technical problems with
the advocation of such a clear decision point have been well
expressed by the Swedish delepate at the 513th meeting of
this Conference: we believe these are well known to the pro-
fessiopal seismological community.

What lessons can be drawn from the study presented in
the working paper?

First, the lack of released information on the precise loca-
tion and yields of underground nuclear explosions and on the
deployment of seismographic stations and their capabilities
in much of the Eurasian land mass makes the situation below
about 20-kilaton hardreck yields asymetric between Eurasia
and North America. The release of such information con-
cerning explosions as advocated on 6 April by the delegation
of Canada (see CCD/PV 507}, and concerning seismographic
stations and their capabilities as called for in General As-
sembly resolution 2604 A (XXIV) woud undoubtedly assist
the process of clarification, and help reduce the lower yield
lirnits.

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

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

16.

United Arab Republic: working paper containing sugges-
tions in regard 1o the draft convention on the prohibi-
tion of the development, production and stockpiling of
baeteriological (biological) weapons and toxins and on
their destruction, contained in document CCD/325/Rev.1

[CCD/328 of 29 June 1971]
[Original: English]

1. Arricle I After the word “undertakes”, add the fol-
lowing: “never in any circumstances {o engage in research on,”.
The first part of the first sentence will thus read: "Each State
Party to this Convention undertakes never in any circumstances
to engage in research on, develop, produce, stockpile or other-
wise acquire”.

2. drticle I After the words “accumulated weapons”,
add the words “and agents”.

3. drticle Il: The provisions of this article should also
preciude the receipt by the State Party to the Convention of
assistance, encouragement, etc . from any other State,
particularty a non-party to the proposed Convention.

4. Article ¥I: The provisions 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 1X: The following elements should be reflected
in the provisions of this article:

(i} The principle of the prohibition of research, develop-
ment, production and stockpiling of chemical weapons
and their means of delivery as well as the destruction
of both;
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(ii} The obligation to implement this principle through
negotiations;

(iii) The element of urgenecy and the importance of achiev-
ing a chemical convention.

6. A new article is to bs added providing for the pro-
cedure of withdrawal from the Convention.

11.

Sweden: working paper on the seismological verification
of n han on underground nuclesr weapon tests

[CCD/329 of 29 June 1971]
{Original; English}

1. The present working paper summarizes siz: scientific re-
ports recently distributed by the Swedish delepationd® and also
some hitherto unreported resuits of efforts at the Reszarch
Institute of National Defence in Sweden to contribute to }be
solution of remaining problems with seismological verification
of a ban on underground test explosions of nuclear weapans.

2. Paper (1) describes a method of calcuiating, from the
vimes of arrival of seismic waves at seismographic observa-
tories, the relative positions of particular evenis in narrow
source areas, such as earthqueke zomes and explosion tests
sites. The method provides not only rather precise relative
positions but also confidence areas on the ground, as measures
of the precision of the calcolated positions. The method
steadily improves upon acquisilion of data from new events
in the same source area Applications to some nuclear ex-
plosions on islands in the Pacific Ocenn and in Kazakhstan
pave 90 per cent confidence areas, mostly between 25 and
100 square kilometres in size. In the present conlext the
method facilitates the understanding of differences between
events by relating them to topographic, geologic and tectonic
features of the carthquake and explosion source areas. The
method facilitates decisions about the “pationality’” of events
near natjonal borders and the selection of areas lo be in-
vesligated by other means, such as inspections. In ;11! three
applications the usefulness of the method is greaily increased
if the real position of some calibration events can be used fo
fix the relative positions sccurately on the map

3. Paper (2), earlier versions of which have been the basis
of several Swedish statements on the test-ban contrel problem
{see ENDC/PV.309, 315, 323, 185, 399, 415 and 487) and
of a memorandum on the subject3¢ describes a means of
determining, in numerical terms, the usefulness of particular
scismic discriminants to the problems of political decisions
posed by test-ban coutrol with or without obligatory inspec-
tions. The problem involves, on the one hand, the proba-
bility of correctly identifying an explosion as such and,
on the other hand, the probability of sounding a false
earthquake alarm. The political requirements of the veri-
fication procsdure call for a certain minimum prob-
ability for correct identification of explosions, to deter from
treaty violations, but also for a not too high rate of false alarms.
The latter very much depends on the natural rate of earth-
quakes and, in the case of control with obligatory on-site

35 The six scientific reports are Hsted as follows: (1) K.
Kogeus, Teleismic relative location of closely spaced epicen-
ters, report C 4370-26, Research Imstitute of Nationai I?efence
(Stockholm, 1968); (2) U. Ericsson, Event identification for
test ban control, Bulletin of the Seismological Society of Amer-
ica, vol 60, p. 1551; (3) U. Ericsson, A linear model for the
yield dependence of magnitudes measured by a seismographic
network, report C 4455-26, Research Institute of Natzcm_a! De-
fence (Stockholm, 1971}; (4) U. Ericsson, Seismometric esti-
mates of underground nuclear explosion yields, report C 4464-
26, Research Institute of National Defence (Stockholm, 1971);
(5) ©. Dzhlman, H. Israelson, G. Hornstrom, B. Soderstrom,
R. Slunga, H. Wageer, 1. Nordgren and 1. Nedgard, Hagfors
Observatory annual report, report A 4501-26, Research Institute
of National Defence (Stockholm, 1971); (6) H. Israelsom,
Identification of earthquakes and explosions with seismic data
from Hagfors Observatory, report C 4468.26, Research Insti-
tute of National Defence {Stockholm, 1971).

36 Official Records of the Disarmament Commission, Supple-
ment for51967 and 1968, documents DC/230 and Add.1, annex
1V, sect. 5.
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inspections, also on the permitted rate of such inspections
and on their effectiveness. The solution offered in paper {(2)
took the statistical properties of earthquakes and explosions
into account and compared the politically required combi-
nation of deterrence level and false alarm rate with those
practically attainable, This method showed that certain identi-
fication 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 si-
multaneous but often greatly different measuremenis at sever-
al stations in a seismographic network. The statistical properties
of earthquake and explosion waves also remained to be estab-
lished more firmly. Relatively few observations were used in
paper {2) and the conclusions drawn from them were ap-
proximate, with uaknown confidence intervals, Another un-
solved problem of great practical importance was therefore
how to obtain numerical estimates of the reliability of resulis
obtained according to the method described in paper (2).
These problems have been taken up since then and have

been at least parily solved in some of the investigations sum-
marized below.

4. In paper {3) the connexion between the yield or emergy
of an explosion and the bedy and surface wave magnitudes
measured by a network of stations is described by a set of
lineay equations between the magnitudes and the logarithm
of the vield, with super-imposed statistical disturbances. The
relation between yield and mean surface wave magnitudes,
reproduced last year in document CCID/30637 and obtained
from Canadian cbservations, was then new and closely coin-
cides with a relation recently published by J. Evernden and
1. Filson ia the United States.?8 Expressions for the maximum
likelthood estimates of yields from network magnitudes and
approximate confidence ranges for these were also obtained.
Three findings were of particular importance in the present
context. One was that the statistical disturbances could be
described by normal distributions. The other was that, after an
increase of the explosion yield the magnitudes measured at
some 20 Canadian stations increased in essentiaily the same
way at all stations. The third finding was that, in spite of this,
the relative magnitude levels varied greatly (by nearly two
units} between stations. The latter finding demonstrates the
importance of avoiding global averages of magnitudes. In-
stead, one should try to keep apart the situations defined by
individual source areas and individual stations. Evernden and
Filson have found that dilferences between stations can be
correlated with local seismic noise levels. The bearing of such
level differences on the impracticability of global event magni-
tudes for control of an underground test ban above a certain
threshold is discussed in paper (3) in some detail. Individually
calibrated stations and restriction of explosions permitted
under such a treaty to calibrated test areas seem desirable
in the case of such a treaty. Finally, paper (3) also provided
a basis for the construction of diseriminants which use body
and surface wave magnitudes and which are normally distrib-
uted and independent of the explosion vield.

5. In paper (4) the vyield estimation méthod established
in paper (3), or subsidiary methods derived from it, are applied
to 20 different source-petwork or source-station situations,
with 69 underpround nuclear explosions in the USSR and 75
in the United States. Estimates by one surface-wave station
are found to be about as precise as joint estimates by four
body-wave stations. Vield estimates from surface waves are
therefore to be preferred, when avaflable and calibrated. Seis-
mometric networks provide yield estimates which can be as
repeatable as the basic radio-chemical yield estimates, but
without calibrated test sites and calibrated stations the average
correctness of such seismometric estimates is rather low. In
uncalibrated situations the seismometric estimates, as given in
paper (4), are only equivalent vyields, being the yield to be
exploded in a reference area (in our case the Pahute Mesa in

37 Ibid., Supplement for 1970, document DC/233, annex C,
sect. 35,

38 ) Evernden and J. Filson, Regional dependence of surface-
wave versus body-wave magnitudes, Journal of Geophysical Re-
search, vol. 76, p. 3303.



the Nevada test site) in order to reproduce the magnitude
from the event under censideration. Of particular interest in
the present comtext js the finding in paper (4} that the way
of obtaining one earthquake-explosion discriminant from ali
the body-wave and surface-wave magnitudes recorded in a
network described in paper (3) also combines the measure-
ments in such a way that the sharpness of discrimination is
increased as much as possible, thereby maximizing the ad-
vantage of using a metwork of stations instead of single sta-
tions.

6. Paper (5) describes the activities during 1970 at the
Hagfors Seismological Observatory in Sweden, including its
operational performance Paper (3) also lists nuclear ex-
plosions recorded at Hagfors, including the body-wave and
surface-wave magnitudes obtained there. The spectral content
of body-waves was found to depend very considerably on the
position of the source ares, with high frequencies dominating
in waves from the Aleutians and from Eurasia. The detection
capability for Furasian events was found to be much better
than for Nortk American. Of special interest in the present
context is a summary given in paper (5) of studies of identi-
fication using discriminants constructed from Hagfors measure-
ments of body- and surface-wave magnitudes, of short-period
spectral ratios and of complexities.

7. Paper {6) gives a more detailed account of the identi-
fication studics on Hagfors data summarized in paper (5).
Identification by complexily is found to be somewhat better
for USSR explosions and Eurasian earthquakes than for United
States explosions and North American earthquakes, but in
neither case can the identification be considered as very ef-
fective. A yet unreported study of complexity data from other
stations shows, however, that identification by complexity can
be much improved when data from several stations are coms-
bined. Identification by short-period spectral ratio is noticeably
better than by complexity and, again, idenlification at Hag-
fors of Asian events is better than that of North American
events, The events studied so far with this method had equi-
valent yields down to about five kilotons. Identificatior by body-
and surface-wave magnitudes appear, however, to be by far
the most effective method with Hapfors data. Again, Asizn
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 Central Asia
with eguivalent yiclds below 50 kilotons. For North American
everts the present surface-wave detection level at Hapfors is
just below 100 kilotons.

§&. Further, still unreported, Swedish studies deal with the
optimal use of single station discriminants, the combination
of different kinds of discriminants, the use of station nefworks
for identification and the dependence of the power of identi-
fication by body- and surface-wave magnitndes on the position
of the source area and on the strength of the event. 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,
Austealin and several stations in South Asia, significant re-
gional differences in identification effectiveness have been
ohserved between FEurasian and between North American
source areas, as well as some striking homogenecities in the
extended arc of earthquake sources made up by the Kuriles,
Kamchatka and the Aleutians. Finally, it should be mentioned
that a method has been found to determine the reliability of
conclusions about identification capabilities. Applications in
progress are intended to show how confident one can be, on
the basis of present observations, that a discrimioant can
meet some specific political demand and also how many ob-
servations one needs for quite confident conclusions. The pur.
pose of these imvestigations is to show how much further
observations, if any, are needed tc consolidate our under-
standing of identification possibilities.

Conclusions

9, This summary of Swedish research into seismic verifi-
cation of a ban on underground tests of nuclear weapons has
not piven full comsideration to the most tecent contributions
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from other research groups. At a later stage it will be possible
to obtain 2 more complete picture of the present state of
understanding. Many of the results summarized above are
also rather fechmnical and bear mostly or how fo conduct
further research about seismic identification. In a gemeral
way, however, it car be said that the results recently obtained
support and elaborate the decision-theoretical approach des-
cribed in paper (2). That approach has been advecated by
the Swedish delegation since 1967 as a way of obtaining an
adequate test-ban control. The method of identification by
body- and surface-waves has been seen to work down to sbout
five kilotons, provided that properly placed and equipped sta-
tions provide the necessary data. Identification by this methed
can be highly efficient but differences in the susceptibility of
different source regions to that method 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 surfazce-wave magni-
tudes. It also appears that identification by short-period spec-
tral ratic might work at least down to five kilotons. This is
of special interest, as it appears much easier to record signals
from weak events for the application of this method
than for the method using body and surface wave magnitudes.
Qur data basis is, however, far too narrow for final conclu-
sions about identification by short-period spectral ratio. Fi-
rally, work is under way to determine how much experimental
data really are needed for confident conclusions about identifi-
cation capabilities.

12,

United States of America: working paper containing re-
marks by Dr. Stephan Lukasik, BPirector of the United
Stntes Advanced Resemich Projects Agenecy, regarding
research on seismic detection and the loeation and iden.
tification of earthquakes and explosions, presented at an
informal meeting on 30 June 1971

[CCD/330 of 30 June 1971
[Original: English]
Introduction

As is well known, the United States, as its conpiribution to
progress towards a comprehensive test ban, has devoted com-
siderable effort to the study of the seismic detection, location,
and identification of earthquakes and explosions. This research
Las been directed toward improving detection capability and
location accuracy, the development of discrimination criteria,
and the installation of sppropriate 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 ard its concom-
itant limitations. We shall review the progress to date in
pursting this research from teleseismic distances, for which
some major tools, including two new large arrays, are just
now coming inte full operation. Notwithstanding the success
that may be achieved in such research, there are inherent
limitations to seismic techniques for the verification of a
comprehensive fest-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-
function, the source dirmension, the inherent symmetry of
explosive sources and asymmefry of earthquake sources, the
focal depth, and realistic earth structures have all to be

taken into account in developing theoretical models of seis-
mic sources.

As discussed perhaps most recently at the Woods Hole
conference on seismic discrimination, theory supported by
experimental data now suggests several methods to distinguish
between earfhquakes and explosions. Although the technique
may of may not prove to be practical in a real world noise
environment, we feel this development is extremely important.

«, 3 .
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As long as progress is totally dependent om empirical corre-
lations to suggest differences between earthquakes and ex-
plosions we shall suffer from the severe limitations introduced
by the small size of the explosion sample. For a full under-
standing of the seismic verification aspects relevant fo a test
ban, explosions at arbitrary locations, in a variety of media,
and at low vyields, should be considered. The practical man-
apernent of a nuclear test programme tends to limit the variety
of locations, media, and the number of low-yield explesions
to the point where the available empirical evidence is inade-
quate or at least ambiguous. But the combination of theore-
tical insight coupled with empirical observations may offer
the possibility of reasomably definitive scientific extrapola-
tions where data are deficient.

As an example, in the M.:pm method, it is believed that
the source time-function affects the M.mw ratio for earth-
quakes in a manner different from explosions and that the
source dimension-function results in a more efficient radia-
tion of surface waves for earthquakes thaa 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 exhibit unusually little sur-
face wave radiation is still not resolved, the theory of the
seismic source as it is now understood indicates that in prin-
ciple the separation of shallow earthquakes and explosions
will continue below magnitude 4.5 Indeed, recent data on
M.ims indicate that the method which applies at mn5 ex-
tends below 4.5, whether discrimination is based on I0-sec-
ond, 20-second or 40-second Rayleigh waves. It should be
noted, however, that with decreasing magnitude there is im-
creasing overlap of the earthquake and explosion populations
in part as a result of the small signal-fo-neise ratios involved
and in part due to regional variations in tectonic stress, at-
tenuation, and surface wave propagation. The former can be
improved by increased signal-to-noise ratio although the prob-
lem 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, how-
ever, that this is not the case, and that earthgquake 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.

Two important points concerming long-period P, S, and
Love waves emetged from our research. The ratio of Love to
Rayleigh waves appears to be a useful, but not as yet fuliy
developed, discriminant. Also the P wave spectra (0.3 to
3 Hz) of the Aleutian explosions Longshot and Milrow were
quite different from thz P wave spectra of Alentian earth-
quakes of comparable body wave magaitude. Corner fre-
quencies for these earthguakes were appioximately one decade
lower than for the explosions.

The possibility of tectomic energy release has been studied
but the effects so far observed have been minor and have
not weakenad the M.:mu criterion.

We have also examiped the utility of the short-period P
wave for identification. It would appear that we will rely on
the P wave for event detection for a long time to come and
in some cases the P wave will be the only signal available for
further apalysis. The P wave may, at sufficiently high signal-
to-noise ratios, show an upambignous 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 ex-
clude an explosive origin. Furthermore, S-P time differences,
P arrival time residuals, and the use of master events can
provide useful ways to determine source depth.

Short-period spectral ratio techniques have beem somewhat
less successful and must at best be considered diagnostic aids.
We have found that the influemce of propagation path and
receiver site characteristics are such that the techniques must
be carefully “tailored” in order to be useful. For example,
techniques useful at LASA io identify presumed explosions in
Eastern Kazakhstan fail when applied to NORSAR data on
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the same events nor are they useful to identify explosions in
Nevada recorded at NORSAR.

A geperal problem with all seismic discriminants, both
short period and long peried, is that they fzil when applied
to small events near the detection threshold of the network
due tg signal-to-noise limitations. The aim of the ARPA
large-array programme and the Very-Long-Period Experiment
is to explore techniques to enhance sipnal-to-neise ratios there-
by extending the effectiveness of discrimination criteria to
events of lower magnitude at teleseismic distances. A further
aim is to demonstrate the feasibility of the antomatic digital
processing of the large nuomber of events which occur at lower
mapnitudes.

Large-array programme

The mechanism for signal-fo-noise enhancemeant in long and
short period arrays is essentially different. Long-pericd noise
for periods of less than 25 seconds, such as that induced by
oceanic storms, is generally coherent across the aperture of
our large teleseismic arrays. The noise reduction relies on the
formation of narrow beams which allow the noise to be sub-
tracted from the signal by beam steering. The short-period
noise, on the other hand, is incoherent at sensor spacings of a
few kilometres and noise suppression relies on the number
of elements in the array, the signal-to-noise ratio increasing
as the square root of the number of elements. Two of ARPA’s
three large teleseismic arrays are a combination of short-pe-
riod and long-period instruments, while the third is composed
entirely of long-period sensors.

The first of these arrays, the Montana 1ASA, was com-
pleted in 1965 and has operated continuously since that time.
Its current configuration comprises 345 short-period and 16
three-component, lonp-period imstruments distributed over a
200-km aperture. The teleseismic detection threshold of LASA,
at the 90 per cent incremental level for the distance raoge
of 20° to 90° is about m. 42 for short-period signals using
automated data processing techniques. As a result of experience
gained at LASA, improvements were incorporated in the
Norwegian array, NORSAR, particularly in respect to the
sensor spacing and distribution, automatic array monitoring
systems, and automaled dats processing. A six-month ope-
rational test and evaluation of NORSAR was ipitiated in
February 1971. NORSAR, which is operated by the Royal
Norweginn Council for Scientific and Industrial Research,
comprises 132 short-period seismometers and 22 three-com-
ponent long-period instruments. The teleseismic zomes from
which LASA and NORSAR will record seismic events overlap
and this will allow increased corroboration between events,
particularly when our aim of multi-array analysis is atfained
shortly. The recently completed Alaskan array, ALPA, is
concerped with the long-period region of the spectrum. This
array comprises 19 three-component instruments in 60-foot
boreholes. ALPA and NORSAR will aliow corroborative data
to be obtained for lomg-period signzls from events in many
of the world’s seismic regions.

Very-Long-Feriod Experiment

A companion programme to the large arrays is the Very-
Long-Period Experiment initiated to obtain seismic data cov-
ering the 30- to 60-second spectral band by utilizing recently
developed hiph gain broad band imstruments. This instrument
will ke 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 Network instruments in this frequency
band. A proiotype systemn has been operating at Ogdensburg,
New Jersey, for the past two years, with encouraging results.
Identical systerns have been installed at five other locations:
Fairbanks, Alaska; Charter Towers, Australia; Chiang Mai,
Thailand; FEilat, Tsrael; and Toledo, Spain. Plans call for
improved instrumentation at four other stations in the mear
future.

Automatic data processing

In discussing the large-array programme, attestion is often
focused on the distribution of instruments, their siting, re-



sponse characteristics, and monitoring utility. One of the major
research objectives, however, has been to test the feasibility
of operating and maintaining such an array and at the same
time process the large amount of data in an effective manner.
There are over 10 times as many events to process if the
array is operatling at a m. 40 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 rather than anpalog

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

Seismic location

An essential element of a seismic verification capability is
accurate location of all detected seismic events. The location
error is dependent 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 stations about the source area.

As a result of our research piogramme improved P-wave
world average travel time tables, based on 400 earthquakes
and a number of large nuclear explosions (well recorded
world-wide}, have been developed. Azimuthally-dependent
siation corrections have been established for our major seis-
mic observatories and source corrections have been calculated
for a numbes of source regions

We have found that location error has been observed at
essentially all sites where known source locations are avail-
able for comparison. One importan: cause of errors in esti-
mates of epicentres is source bias, ie., variation in velocity
with szimuth and incidence angle in a source region. Tectonic
regions known to display significant bias (errors of 25 to
45 kilometres) include the volcanic island chains of the Aleu-
tinns and Hawaii, Where bias can be effectively removed
by use of calibration events to determine regional travel
time annomalies, it appears possible to locate large events fo
within a few kilometres if recorded by a sufficient number
of instruments well distributed in azimuth.

However, neither statistical study of large numbers of earth-
yuakes nor the use of master earthquakes provides a solu-
tion to the bias problem. Only explosions or shallow earth-
quakes well recorded by local networks can provide calibrations
for estimating source bias from the various socurce regions.
As previously discussed, the practicality of this is usknown.

As an example of the improvement possible with the ap-
plication of travel time anomaly corrections, consider the loca-
tions determined for 19 Nevada explosions recorded at
teleseistnic distances by a network of 4 to 13 stations. Mean
jocation error was 26 kilometres without corrections for travel
time apomalies. The error was reduced to 3 kilometres when
pre-determined travel time anomalies derived from other near-
by 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 nmount and the rate of progress
that might be expected in the area of identification and de-
tection 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 coun-
tries. Judging from the progress made to date and the wealth
of ideas currently being discussed for further improvements,
it appears that the problem of discriminating earthquakes
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from explosions by seismic means is a difficult but rot total-
iy insoluble problem. However, background seismic noise will
almost inevitably constitute a limitation on how far this pro-
gress can be pursued, and we anticipate that some uncertain-
ties will persist above the identification threshold. Improved
sefsmic instrumentation is clearly needed to attain further
advances below magnitude 4.5 and to assess the limits of
teleseismic discrimination.

We have seen that to transiate the greater scientific under-
standing of the ideatification problem into improvements in
the seismic verification capability reguires more sophisticated
installations than currently exist. One might suggest that it
will become important, for instance, to upgrade the capability
to detect P waves at lower levels than is currently feasible
in order to enhance detection and location. Similarly, it would
also seemn Important to improve identification capabilities pref-
erably down to where tamped nuclear explosions at the
few-kiloton level can be readily identified at teleseismic dis-
tances. Likewise, expansion of the existing network of seismic
arrays and individual stations would seem highly desirable,
This expansion would help to provide coverage for seismic
evenls in all land areas, particularly those in the northern
hemisphere.

Many of these improvements would undoubtedly require
considerable time and they would represent a subsizntial
capital investment., Much effort would have to go into de-
termining where these additional factlities should be located
in order to achieve maximum performance.

As the recent Canadian study has shown, of the larpe num-
ber of existing seismic stations it is the sophisticated array
stations and the single instrument stations in strategically
located quiet sites that provide most of the capability. The
array stations have penerally required several years for site
sclection and instatlation. Quiet single instiument sites simi-
larly require time for site surveys and the installation is
certain to involve a remote location in order io minimize
man-made noise.

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

The cost of new installations is very difficult to estimate
untif the number, size, and specific locations of the stations
are known. In general, cost estimates become less reliable
the further one departs from an existing understood system.
Also, it must be kept in mind that optimum system performance
requires a2 good deal of operating experience before it is
actually achieved, and it is crucially dependent on the quality
of system management. The more one relies, as one will have
to, on sophisticated techniques such as automatic real-time
digital processing and high-gain long-period instruments, the
mote important over-al]l system management will become.

Limitations of the seismic verification method

It should be recognized that seismic means alone are not
sufficient to achieve the identification of earthquakes and ex-
plosions 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 limit for
the teleseismic detection of short-pericd signals is set by the
natural noise field of the earth Array technology, including
the use of sophisticated digitized adaptive filtering, has pro-
vided a means for increasing the signal-to-peise ratio. It
must be recognized that there may be some minimum prac-
tical detection threshold for short-period signals.

At higher magnitudes, it shouid be remembered that there
are mow several ambiguities per year above magnitude 4.5
which cannot be resolved. Considering the vagaries of seis-
mic sources and seismic propagation paths, it scems likely
that there will continue to be circumstances where natural
events cannot be distinguished from explosions by seismic




means alone. Also, as teleseismic identification thresholds
are progressively lowered, explosions will be identified whose
origin is non-puclear, without the seismic means for draw-
ing the distinction between them and nuclear explosions of
the same magnitude.

Detection can also be lacking where the noise field is
temporarily high, as in the case of the saturation response
of seismometers to large earthquakes anywhers in the world
and the interference of their aftershocks. Such high noise
fields may be sufficiant to blank out explosions of sipnificant
yields, It is also possible that there would not be identifiable
seismic signals from an underground explesion of a device
pre-emplaced in or nmear a naturally seismic region and deto-
nated a short time after the onset of the signals from a
larger magpitude earthquake. This could be the situation
if the earthquake were at least 1/2 to 1 magritude units
larger than the explosion magnitude and if epicentre were
within a few hundred kilometres of the location of the nu-
clear explosion. In some seismic regions of the world this
would seem {0 indicate the possibility that a number of
explosions of significant yields could take place in = year
Bven if signals from such explosions were detected, they
might be interpreted as those from a patural earthquake,
This wounld be particufarly true of an earthquake with a
definite aftershock sequence.

Meither should it be overlooked that the seismic coupling
from an explosion would be reduced if it took place in an
underground cavity. Cavities already exist that have been
washed in salt domes by solution mining techniques in the
course of the storage of hydrocarbons. Moreover, with the
inherent limitations in detection already noted, partial, as well
as complete, decoupling would affect the ability to detect and
identify seismic signals.

13.

Italy: working paper on the problem of underground
nuclear explosions

[CCD/331 of I July 19711
[Original: English]

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

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

In joining the delegations that requested the convening
of the informal meeting of 30 Jupe 1971, the delegation of
Italy meant to stress once again the extreme urgency of the
problem of stopping underground nuclear tests. It also meant
to reaffirm the view that initjatives for the institution of an
international seismological data exchange system might lead to
substantial progress in the detection and identification of
seismic phenomena and thereby favour the solution of the
preblem of underground festing.

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

The delegation of Italy is well aware of the complexity of
the problems of establishing an effective international seismo-
logical data exchanpe system. Nevertheless, it feels that by
joint efforts in studying the technical aspects of this problem
positive results can definitely be achieved. The working papers
that have been circulated by other delegations provide the
Committee with a usefu! picture of current studies and re-
search in the field of seismology and at the same time hold
out prospects of further techrical advances.

The delegation of Ialy, as a preliminary contribution, there-
fore, submits to the Committee the following considerations:

1. In the view of the Italian delegation the problem of
external monitoring is lnked with three fundamental as-
sumptions:
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(a) Efficient collaboration and organization among the
various nations concerned in regard to data processing and {o
the exchange of scientific reports.

(b} Az adequate, homogeneous network of monitoring sta-
tions with standard seismnographs. In this connexion, consider-
ing for the time being only the northern hemisphere, Italy
thinks that such well-known bodies as LASA, NORSTAR and
ALPA should be integrated with other networks, particularly
in the Mediterranean area.

(¢) In the present situation and even allowing for further
desirable improvements in national seismic orpanizations, if a
reasonable threshold for external monitoring in terms of magni-
tude is to be accepted, it should mot fall below 475 for ex-
plosions in hard rock.

2. The threshold value of 4.75, indicated above, may seem
somewhat pessimistic, especially in the light of working paper
CCD/327, introduced by the Canadian delegation on 29 June
1971 (see sect. 9 above). However, with reference to inter-
continental paths which are the most significant for world-
wide monitoring purposes, the Iialian delegation considers
that the value of M, == 4.3, taken as a basis in the Canadian
paper, can be atfained by national organizations in North
America and Northern Europe but not by stations in the
Mediterranean basin. This is explained by the fact that in the
latter areas the geographical distribution of seismic observa-
tories was designed for different purposes than that of the
identification of underground nuclear explosions.

Another fact which must not be disregarded is that amplifi-
cation of the short-period seismographs of many Mediter~
ranean 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 microseismic activity are of the same order as those
of body waves with the result that the application of appro-
priate filters produces distortions in the amplitudes of the
waves whose periods ave to be identified.

This is amply confirmed by measurements carried out at
the Ceniral Observatory of the National Institute of Geo-
physics at Monte Porzio of earthquakes of magnitude 45
approximately, and at distances of 3,000 to 4,000 kilometres.

These remarks do not take into account the possibility of
“decoupling”, which would obviously pose a number of prob-
lems, thereby making the definition of the threshold more
difficult.

The definition of a threshold, moreover, raises another
question, which in the opinion of the Italian delegation should
be carefully examined: it seems bevond question that for
external monitoring purposes the threshold will have to be
expressed in terms of magnitude only, rather than in terms
of vield. Hence arises the necessity to determine the magni-
tude/yield ratio between error limits of the order accepted
in the case of earthquakes, that is a quarter of the unit of
magnitode. It is a known fact that such correlations are re-
gional 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 stalions.

This problem has already been solved by seismology within
satisfactory limits and a similar method can be adopted by
the various national organizations for use at their observation
stations.

Once an acceptable magnitude/yield ratio has been obiziped,
a threshold value should be determined, bearing in mind that
the distribution of seismic observatories in many countries is
not sufficient to guarantee adequate resulis ag far ag the prob-
lem of nuclear testing is concerned since it was designed for
research in other fields such as pure seismology and tectonics.

The above remarks should be taken as a purely technical
contribution to the problem of defining a threshold. Of course
they leave the door open to other solutions for a gradual
reduction of underground nuclear tests such as those envisaged
by the distinpuished representative of Canpada in his consfruc-
tive proposals of 6 April last (see CCD/PV.507).



3. Concerning possible improvements in international de-
tection and identification techniques, the Italian delegation
suggests the adoption of a programme along the following
lines:

{a) Establishment of an interpational centre for the co-
ordination of research, dissemination of scientific reports on
results obtained and data storage.

{b) Subdivision of each continent into zones with their own
centres responsible for data pathering and processing and
execution of study programmes The Mediterranean area
should form a single zone to be organized with ils own centre
following criteria and methods already adopted in North
America and Northern Europe. In this way, an important
deficiency in the detection and identification system in the
northern hemisphere could be elimipated.

{c)} Commitment by national authorities to bring their
existing observatories into line with agreed standards and,
where necessary, remedy any deficiencies.

{dy Commitment by Govermments to bear operational,
equipment and research costs and to lend their assistance in
the improvement of a world-wide seismological network along
the lines indicated by resolution 2663 A (XXV) of the United
Nations General Assembly.

Particular attention, however, should be paid to the prob-
ler: of explosions in aliuvium over which there is a good deal
of unceriainty. In this regard, the Italian delegation was par-
ticularly interested in the statement of the Netherlands delega-
tion on 29 April last (see CCD/PV.512) concerning the
possibility of identifying explosions in alluviom by other
means

4. As regards the most suitable approach in order to find
adequate solutions to the preblem of nuclear tests, the Italian
delegation belisves that very careful consideration should be
given to proposals which offer a way out of the deadlock
brought about by the divergent positions taken in this Com-
mittee and a chance of making at least partial progress, pend-
ing a complete solution to the problem.

In this connexion the Italian delegation draws the Com-
mittee’s aftention to the suggestions put forward in the
Italian working papeis ENDC/234 and ENDC/250 of
23 Aupust 1968 and 22 May 1969 respectively®?, according to
which the regulation of underground nuclear cxplosions for
peaceful purposes should temporarily be separated from that
of underground nuclear explosions for military purposes.
Those suggestions, implying a prior notification to the Inter-
national Atomic Energy Agency of underground nuclear ex-
plosions for peaceful purposes, were aimed at reducing the
scope of the field not yet covered by the 1963 Treaty® and,
therefore, at creating a more favourable situation for the
solution of the problem of underpround nuclear explosions.

Communication of data concerning underground nuclear
tests for peaceful purposes would favour, moreover, the
improvement of existing seismological verification capabilities.

14.

United States of Ameriea: working paper en the verification
of chemical warfare agents

[CCD/332 of 5 July 19711
[Original: English

This paper examines three possible arcas of verification of
chemical warfare agents: first, safety features in plants produc-
ing nerve agents, secondly, the sealing and moritoring of
plants formerly producing nerve agents, and thirdly, sampling
to detect possible nerve agent production.

39 For document ENDC/234, see Official Records of the
Disarmament Commission, Supplement for 1967 and 1968,
document DC/23, annex 1, sect. 9; for document ENDC/250,
see Ibid, Supplement for 1969, document DC/232, annex C,
sect. 13.

4% Treaty Banning Nuclear Weapon Tests in the Atmosphere,
in Quler Space and under Water (United Nations, Treaty Se-
ries, vol, 480 (1963), No. 6964).
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A, Safery features of plants manufacturing nerve agents

1. Safety features are a wusual—and often distinctive—
attribute of processing facilities which deal with toxic mate-
rials, The final stages of organophosphorous nerve agent
manufacture, involving some of the most toxic known sub-
stances, demand especially stringent controls to safeguard
operating personnel and surrounding areas. Many, although
not necessarify all, of the following safety features might
logically be expected in connexion with merve agent produc-
tion:

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 pos-
siblity of air leakage A building designed and constructed in
this manner would make it possible to have a contintous
pressure differential between the exterior atmosphere, the
work areas within the building and the toxic product produc-
tion areas. The maintenance of lower atmospheric pressure in
the production areas would help to prevent any accidental
feakage of toxic materials from reaching other sectioms of
the plant or its surroundings.

Intermediate products produced during agent manufacture
are highly reactive with oxygen and moisture of the atmos-
phere. In many instances, the materials are pyrophoric, ie,
spontaneously flammable with the atmosphere or its com-
porents. Because of this, the equipment and process opera-
tions would be cxpected to have comprehensive vent control
systems. They would be likely to include provisions for inert
gas purge of zll equipment as well as the maintenance of
inert gas blankets over all process and storage vessels to
prevent contact with the atmosphere. Vents from all process
equipment lines and storage vessels would probably lead to a
central vent where the gases can either be “scrubbed”, ie,
separated by chemical and mechanical means, from the atmos-
phere or “fHared”, ie, burned under controlied conditions 1o
prevent accidents.

Pumps used in nerve agent plants would probably be of
a type which ensures positive control of possible leaks of
malerial to the atmosphere. Because of the problems of keep-
ing pumps leakfree, process flows might be by gravity. Sub-
merged pumps could be used in storage and supply vessels
lo minimize the likelihoed that accidental leakage could
spread.

Within the process building, personnel areas would very
probably be separated from the process areas by airtight
construction. Al normal prodoction operations could be
conducted by controls located in the personnel areas. For
example, valves which might require manual operation for
process control could be provided with reach 1ods which
would extend into the operating area through airtight packing
plands, ie, seals made of an impervious material, installed
in the walls separating the process arca from adjacent corri-
dors. Windows would probably be provided in the walls
between the safe corridors and the process area fo permit
observation of the process and of any personnel that are in
the toxic area. There might also be closed-circuit television, with
the receiver in the comtrol reom using a portable television
camera which can be plupged in at various locations in order
to permit visual observation of activities within the process
area by control operators.

All personnel who worked in the general area would prob-
ably be supplied with individual protective masks. There would
be a number of gas alarms located throughout the building in
order to give automatic warning of malfunctions creating
a toxic situation. Test animals, such as rabbits, might also
be kept in cages in critical areas to provide indications of
leakage of toxic materials. All persons entering the toxic area
would pormally wear fell protective clothing. Portable radio
receivers and transmitters might be provided for use inside
such protective suits. This would allow standby safety operators
in the comdor to commupicaie with personnel within the
toxic area.

Doars into the toxic area might lack handles or other
means of opening from within the toxic area, and exits from
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the process area would be through air locks, with self-closing
doors. Each air lack would probably be equipped with sprays
and with sufficient spray heads to thoroughly drench any
person passing through the exit. The first or inner spray would
probably be connected to a 5 per cent caustic system and the
outer spray connected to a service water system for rinsing.
Waste from these showers would draip into the chemical waste
systerm.

The process area might 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 caustic contamination from the process area.
These same sprays might be used in the event of fire in the
toxic area.

There might be special arrangements in the plant and
process design to reduce the hazards of sample taking. Special
sample chambers might be provided, discharging a prede-
termined amount of material which would not overflow sample
bottles. An imterlock could be provided through the wall be-
tween the process area and the jaboratory so that samples
could be passed directly into a laboratory hood without the
sample taker leaving the toxic area Provisions might be
made within the foxic area to decontaminate and dispose of
returned samples.

Emergency facilities, to inciude air for instrument opera-
tion and power for lighting, operation of the air “scrubbers”,
and ventilation, might be provided as a backup in the event
of normal power failure. This could include a system for
automatic activation of the auxiliary power source in an
emergency.

2. Any facility found {o be equipped with many or ali of
these safety features would merit further investigation. The
presence of these safety features would, however, nat be
determinative of nerve agent production. What is considered
10 be a necessary margin of safety may vary significantly
from couniry to country, between civilian and military-run
facilities and from one plant to another. There are aiso some
kinds of commercial chemicai production, including that
involving orgacophosphorous compounds, which are poten-
tiatly very hazardous for plaat personnel and, if aot adequately
controtled, damaging to the environment, Such considerations
may justify maximum possible safety controls in commercial
plants similar to what might be expected in nerve agent
production. However, while safety features and environmental
safeguards associated with nerve agent production may be
found in some commercial manufacturing, they are nevertheless
sufficiently unusual to merit serious attention in the broad
study of chemical warfare verification

B. Secaling and monitoring of production facilities

1. One task facing a verifications system for an agreement
prohibiting production of chemical weapons is to ensure that
Facilities which previously manuofactured orpanophosphorous
nerve agents refrain from proscribed activity.

7 There are several ways to dispose of former nerve agent
plants, For instance, they might be converted for cornmercial
manufacturing, This would raise one type of verification prob-
lem, which has been frequently discussed in the Conference
of the Commitiee on Disarmament, based on the need to en-
sure that commercial manufacturing is not replaced or sup-
plemeated by agent production

3. Former nerve agent facilities could also be dismantled
and the sites used for activities unrelated to chemical pro-
cessing While offering verification advantages, dismantling
would be expensive and denmy future possible use of the
facilities for some non-proscribed purpose.

4 A thitd 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 verification question. Assuming the location
were known, verification's major role would be assuring that
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aclivity 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 ventilation equipment, or on certain key valves
in the process equipment. This would have to be done, how-
ever, in such a way that an inspector checking such seals would
be able to tell whather they had been tampered with. This
would depend on technigues involving tamper-resistant wun-
attended safepuards. These have been studied in connexion
with safeguarding power reactors and other nuclear facilities.
A progress report on @ joint Canadian/United States safe-
guards research and development project sponsored by the
Atomic Enerpy Control Board of Capadn and the United
States Arms Countrol and Disarmament Agency was presented
at an International Atomic Energy Agpency symposium at
Karlsruhe, Federal Republic of Germany, in July 1970. The
project’s purpose was development of a practical system
using unattended instruments, the integrity of which would
be assured even though all design and operational details were
kaown to participating Governments,

6. While it is doubtful whether any seal or other technical
barrier could be made completely inviolable, there may be
ways to gave high assurance that an unatiended system would
show that it had or had noct been tampered with, One possibil-
ity would be specially sealed containers around key valves or
ventilation equipment controls. The containers might be made
of heat-tesistant Pyrex glass with aluminized inner surfaces.
They wouid need o be the proper shape {o fit around the item
to be sealed. Once placed around the object, the container
might be locked by uvsing a fibre-optic cable threaded through
holes in the container. A fibre-optic cable consists of pglass
fibres, bonded topether with epoxy. Random cross sections of
such cables show distinctly differing fibre configurations, be-
cause of uacontroflable variables in aligning the fibres during
manufacture. Fach cable thus has its own unigue “fnger-
print”, which cannot be duplicated, but which can be recorded
by photographing the optically polished fibre ends. An attempt
to pull such a sealing cable free or cut it would distort or
destroy the unique “fingerprint”. Tt would not be possible to
reproduce an identical “fingerprint”. An inspector equipped
with a photograph of a cross section of the original sealing
cable would be able to compare its cenfipuration with that
in the locking device and notice any differences. Efforis to
penetrate the glass container without disturbing the sealing
cable could be made discernible in a number of ways. For
instance, the interior aluminium coating referred fo above
would help to make even small holes visually obvious.

7. Another way to eosure that a closed plant was noi 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, buildiag or ground sur-
rounding the plant. In theory a seismic device could be
installed in or at a closed facility to determine the presence
or absence of vibrations which accompany manufacturing
activity

8. There are a number of practical questions concerning
the utility of sensing devices such as seismic deteclors in
monitoring a closed-down facility. For example:

How would the sensor function? Would it transmit con-
tinuously or only if vibrations exceeded a certain level?

To what degree could the sensors be made tamper-proof?

How frequently would a sensor require maintenance ser-
vicing ot inspection to assure proper functioning?

At what distances and by what means could sensor signals
be monitored?

Could seismic detectors distinguish between vibration pat-
terns? 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 semsors which might be useful
in mogitoring a closed down plant if installed in or near
the facility. For example, closed-circuit tfelevision or heat
detectors could be of help in determining that a facility was
not being used. In addition, there are & number of sampling



techniques-——some of which are discussed below—that might
be developed for use as remote alarms signailing resumption
of activity possibly related to merve apent production.

C. Sampling to detect possible nerve agent production

1. Orgarnophosphorous nerve agent production is character-
ized by the presence of distinctive chemical compounds in the
Jater manufacturing stages. They are present to some degree
in all materials, including wastes, which have come in coa-
tact with the final processes.

2. A number of analytical techniques, which are at
various stages of development for other purposes, might have
applicability in on-site sampling for nerve agent production.
The Japanese working paper of & August 197042 described one
such method, gas chromatography. Other techniques of pos-
sible interest include infrared spectrophotometry, thin-layer
chromatography, nuclear magnetic resonance spectrometry,
emission spectography, clectron paramagnetic resonance, colori-
metry, enzymatic analysis, and mass spectrometry.

3. It is probably necessary to concerdiate chemical warfare
compounds present in alr, 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 jon-exchange
resins. Nerve agent compounds present in soil and vegetation
samples could be extracted with a solvent. Some analytical
procedures require samples with a very high degree of purity.
With these procedures, it would be necessary to separate the
target compounds from extraneous substances in the samples.
For example, only high-quality samples are satisfactory for
use with nuclear magnetic resonance techmiques. The follow-
ing analytical techniques, in addition to gas chromatography,
might be considered for possible roles in inspection sampling:

Infra-red spectrophotometry detects and identifies small
quantities of substances by analysing the structure of mole-
ciles. The infra-red absorption spectrum of a compound acts
as a sort of “signature” which can be compared with specira
of various possible substances.

Thin-layer chromatography (TLC) is a technique for sepa-
rating the components of mixtures on a thin layer of fnely
divided solid absorbant. The resulting chromatogram shows
a series of small deposits, eacl, ideally, containing a single
component of the analysed mixture which can be visualized
and compared to predeveloped signatures.

Nuclear magnetic resonance (NMR) is the term applied
to spectroscopy used to detect and distinguish between the
nuclear particles present in a sample

Emission spectrography is based on the principle of supply-
ing 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 fragmeats hav-
ing an odd number of electrons exhibit characteristic mag-
netic properties.

Colorimetry is a quantiiative method of measuring the
amount of a particular substance in solution by determining
the intensity of its colour Most colorimetric methods currently
in use are photometric, where the colour intensity is measured
by a photo-electric cell, Readings can be made in visible
wave lengths as well as ip ultra-viclet and infra-red.

Enzymatic analysis. Substances which accelerate chemical
reactions without being 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 pervous system. An analytical system utilizing choline-
sterase might be used to detect and measure organophos-
phorous compeunds.

41 QOfficial Records of the Disarmament Commission, Supple-
ment for 1970, document DC/232, anpex C, sect, 30.
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Mass spectromerry uses an instrument that sorts out ions
according to the ratio of mass to charge. Useally, the ionic
species are brought successively to focus on a fine exit slit
and collected on a device which can measute the intensity,

4, While all of these techniques are of proven value in
analysing organophosphorous compounds under laboratory
conditions, their respective usefuiness for on-sile inspection
has not yet been thoroughly examined. There are a number
of factors that need to be taken into account, including sensiti-
vity, 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 technigues might
be most appropriate.

15.

Sweden: working paper on some aspeets of
the definition of toxins

[CCD/333 of 6 Tuly 19713
EOriginal: English)

Introduction

Accoiding to the definitions given in the United Nations
report entitled Chemical and Bacteriological (Biological)
Weapons and the Effects of Their Possible Uset? and the
report of the World Health Organization entitled Health
Aspects of Chemical and Biological Weapons#? toxins are to
be considered as chemical waifare agenls because of their
(direct) toxic effects on living organisms and the fact that
these effects do not depend on multiplication of the agent,
whichk is 2 characteristic of bacterial (biological) agents. No-
where, however, has a comprehensive definition of toxins been
given allowing a clear-cut delimitation, alihough a useful de-
scription of toxins is to be found in the United States working
paper CCID/286 of 21 April 19704t In a comprehensive treaty
covering prohibition of development, production and stockpil-
ing of both bacterial and chemical warfare agents a strict
definition would not be necessary. For separate treaties, how-
cver, a definition seems indispensable.

The term “toxin" is often used in & vapue sense. Some
authorities comsider any poisoncus substance of biological
origin or occurrence as a toxin, other authorities regard only
macromolecules of microbial origin, lethal to man in micro-
gramme amounts, as toxins. In addition there is the question
of synthetic or semisynthetic foxins to be considered.

The toxic effects of toxins extend over a wide range, the
weakest being comparable to the less toxic chemical warfare
agents and the strongest to the most potent biological warfare
agents. This is exemplified in the table annexed to this paper.

The fact that some very toxic compounds of biological origin
have important use as medical drugs in small quantities must
be recognized and provided for in a treaty.

The following is an attempt to discuss briefly the implica-
tions of different ways of defining the concept of toxins for
use int & treaty dealing explicitly with toxins.

Possible criteria for the definition of toxins

Criterin that can be used for the definition of “toxins” are
of four main types:

(a) The natural origin or occurrence of the compounds.

Examples: Biological, microbial or microbiclogical, bac-
teriolopical.

(b) Depree of toxicity, type of toxic activity, and mode of
action.

42 United Nations publication, Sales No. E.69.1.24,

48 World Health Organization (Geneva, 1970).

44 Official Records of the Disarmament Commission, Supple-
ment for 1970, document DC/233, annex C, sect. 15.



Examples: Highly toxic, texic in amounts less than one
mg, neurotoxic, incapacitating,

{¢) The chemical nature of the compounds.
Ezamples: Proteins, macromolecules,

{(d) Chemical operations producing toxins and poisonous
substances refated to toxins.

Examples: Synthetic, semi-synthetic, chemically maodified.

A definition of “toxins” will very probably have to include
criteria of more than one of the above types. In the following,
some criterin and possible combinations of criteria will be
briefly discussed.

Nawural origin of toxins

One of the more or less unspoken understandings with the
concepts of toxins presented hitherto is that they are chemical
substances resulting from metabolic processes of living organ-
isms. Thus, in paragrapk 44 of the United Nations report
on chemical and bacterivlogical (biotogical) weapons, toxing
are defined as “biologically produced chemical substances
which are very highly toxic and may act by ingestion or inhala-
tien”. This definition will include not only the classical toxins
of microbizl erigin (e, botulinum toxin A) but also toxic
compounds of plant origin (eg. convallatoxin) and animal
origin (e g, tetrodotoxin and many snake venoms).

For warfare purposes, highly toxic compounds of microbial
origin are presently of higher potential importarce than com-
pounds of other biological origins. One could therefore Cir-
cumscribe the definition to include only compounds of micro-
bial origin, if such a narrow definition is desired. It would
still cover most of the naturai toxins of potemtial usefulness
in warfare known today.

However, it may turn out that some highly toxic compounds
of plant or amimal origin are sufficiently stable and easily
distributed to have a place in a potent weapon system. In
order to aaticipate such a situation, it may be advantageous
to include toxic compounds of any biclogical origin in the
toxin concept.

An interesting fact is that some toxic compounds arise from
non-biological transformations eccurring in  npature, €.
hydrolysis and oxidation of substances of biological origin.
In a strict semse, these toxic compounds are not “biologically
produced”, but ought to be covered by a definition of toxins

Toxicity of toxing

The expression “very highly toxic” used in the United
Nations report reference is somewhat imprecise. Some toxins
merit special consideration as warfare agents because they
are effective in doses smaller—sometimes several orders of
magnitude smaller—than one millipramme for a man. This
dose is below the dose Hmits of today's most powerful synthetic
agents.

1f toxic compounds of any biological origin are considered,
this interpretation of “very highly toxic” shonld include for
example, botulinum toxin, staphylococcal enterotoxin, tetro-
dotoxin (fish, newt), and batrachotoxin (frog) (sec the table
below). Some of the naturally occurring toxic compounds, ex-
cluded by a definition of “very highly toxic”, are mono-
flnoroacetic acid (plant: Dichapetalum cymosum) and hydro-
gen cyanide (fungi).

If 2 mipimum efective dose is specified in a prohibition, it
would appear natural also to specify the mede of administra-
tion, since many compounds will differ considerably in toxicity,
depending upon whether they are introduced for example,
intravenously, orally, percutaneously or by ishalation. How-
ever, 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 administra-
tion as toxims, provided that they also meet certain other
criteria,
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¥f the aim of a definition of the toxin concept for warfare
purposes is to include only the macromolecular microbial
toxins, criteria may be chosen from their immunoclogical
properties. In contrast to other toxic compounds, the macro-
molecular microbial toxins act as antigenes and stimulate
antibody {antitoxin) production.

Chemical nature of toxins

Most of the highly toxic microbial compounds are proteins
of high molecular weight. However, other chemical types of
compounds are also represented, e.g. a highly fever-producing,
non-protein macromolecule is known from Ecoli (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 comcept by
means of purely chemical criteria are by defining toxins as
proteins and/or macromolecules. However, in either case,
virtually ail highly toxic compounds of plant and =znimal
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 {ype of biological occurrence
or origin does not cover the possibilities of man-made,
chemically wholly-synthetized substances. Neither does it
cover by chemical means modified substances of biological
origin or occurrence. Thus, in many cases, slight chemical
modifications of highly toxic mofecules can be made without
major alteration of their toxic properties, eg. if an extia
methyl group is introduced in a part of the naturaily occurring
batrachotoxin, the toxicity is somewhat enhanced (LD:, 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 reiatively inneocent frog constituent
batrachotoxinin A. It will not qualify as a toxin unless a
proviso is made to the effect that compounds closely related
to naturally cccuring, highly toxic compounds will be regarded
as toxins if they have similar toxic properties.

LSD (d-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 plants of the genera
Argyreia, Ipomea, and Rivea). Lysergamide exhibits psychoto-
mimetic activity in doses below the milligramme level, and
LSD is about 10 times as potent. If only highly toxic com-
pounds of biological origin are considered as toxins, lyser-
gamide—but not its chemicaily produced derivative 1SD—
would be covered by the definition.

Judging by the rapid advances of organic synthesis, it seems
very likely that within a decade numerous highly toxic com-
pounds can be prepared, modelled upon naturally occurring
complex substances. A comprehensive toxin. defipition ought
to include these probable synthetic or semi-synthetic com-
pounds.

1t is evident that it might be difficult to cover in definitions
all the varieties that may arise in this respect from different
chemical operations and an expression such as “compounds
chemically closely related to toxins” may be used, although
not totally adequate. It should be possible to overcome the
imperfection by specifying the nature of the chemical modifi-
cations (e.g substitution, change of an amino-acid residue,
homologation).

Summary

The concept of toxins must be clearly and unambiguously
defined in a treaty cbligation.

A definition for treaty purposes might be adopted by a
selection from the different criteriaz listed hereabove, ie.
natural and synthetic origin, toxicity and chemical nature.



EXAMPLES OF

TOXINS AND SCME OF

THEIR PROPERTIES

LD, mouse,

Toxin mp/kg bodyweight Biplagical origin Molecular weight
Botulinum toxin A 0 .001-0.00003 bacteria 900,000
Tetanus toxin . . 0.602-0 0001 bacteria 68,000
Staphylococeal enterotoxin B 8.1 (LD monkey) bacteria 35,000
Ricin . . 0.6 (dog) plant 50,0600
Batrachotoxin 2 frog 359
Tetrodotoxin 8 fish, newt 319
Saxitoxin 9 dinoflagellate 370
Cobratoxin 50 snzke 6,800
Convallatoxin 80 {cat) plant 550
Curare . e 500 plant 696
Strychnine e 500 plant 334
For compatison, two synthe-

tic compounds are in-

cluded:
Sarin 100 140
Mustard gas 8,600 159

16.

Canada: working paper on atmospheric sensing and veri-
fication of a ban on the development, production and
stockpiling of chemical wenpons

[CCD/334 of 8 Tuly 1971]
[Original: English]

Over the past two years many proposals have been pot
forward for discussion at the meetings of the Conference of
the Committes on Disarmament 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 inspec-
tion teams are permilted within a couniry. A discussion of
such schemes is given in the report of the Stockholm Imter-
national Peace Research Institute (SIPRI) 4% However, the
degree of intrusion may not be acceptable, and Canada, along
with other countries, has been striving to find a method, which
is both reliable and acceptable, and during the past six months
has examined remote atmospheric sensing of field testing of
chemical warfare agents,

First the various possibilities of monitoring the industrial
and military activities of a country from a distance were
considered. The SIPRI report sugpested that economic moni-
foring of a country might provide a good indication of con-
travention of a chemical arms agreement, but the United
States reporied in a paper last year {see CCI}/311)4% that in
the case of the nerve agents, economic monitoring in itself is
not feasible—and the situation would be even more difficult
with other known chemical agents.

We have looked inte the possibilities of monitoring a coun-
iry by means of satellites and, while we have limited ex-
pertise in the field of military satellite reconnaissance, we are
unable to visualize an agency working under the auspices of
the United Nations utilizing such an approach. The United
Kingdom working paper last year concluded that satellites
would not be likely to prove very effective4? Moreover it
would be a very expensive and complex approach to verifica-
tion, whick would be available to only a few wealthy nations
and under present political structures, not the United Nations.

We concluded in our survey that the only approach which
did not involve intrusion and was within the realms of feasi-
bility was remote chemical sampling of chemical test areas.

46 The Problem of Chemical and Biological Warfare (Stock-
holm, Almgvist & Wiksell, 1971 and 1972}.

18 Official Records of the Disarmament Commission, Supple-
ment for 1970, document DC/233, anpex C, sect. 40.

47 I'bid , sect, 37.
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The SIPR! report expressed some confidence in monitoring
chemical testing, while the United Kinpdom in their paper to
the Conference of the Committee on Disarmament last year
expressed doubt as to ifs 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 rapge 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 Hlustrate the feasibility of detecting apents 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 agenis on a scale larger
than this since much can be done with simulants: ie., the
use of agenis 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
down-wind {o an agent densily of between 5 and 20 gm/m?2.
Down-wind concentration {mg/m®) and total dosage (mg.
min/m3) profiles for the following agents: musiard, a repre-
senfative persistent V-agent, and two volatile G-apents, sarin
and soman, were calculated. Mustard was assumed to have
been laid down to a conlamination density of 20 gm/m? while
the others were assumed to have been laid down to a density
of 5 gm/m® These agenis are representntive of those which
an industrial country with a chemical warfare capability
might be expected to possess, i.e, a persistent vesicant, two
volatile nerve agents and a persistent nerve apent,

Calculations of the down-wind concentrations and the total
dosages were made with the aid of a diffusion model which
Canada has developed to assess down-wind chemical agent
hazard. This model is based on classical atmospheric diffusion
models; it takes inlo 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 o steady state model, all agent
vapour concenirations were peak concentrations.

Two extremes of meteorological stability were assumed,
namely slight iapse and moderate inversion, and the criteria of
detectability of agent used was the level of sensitivity of the
various apent detection devices currently available to the
Canadian Armed Forces.

Our studies have amplified the fact that certain apents,
especially some persistent nerve apents, 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 approximately 10 kilo-
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metres, down-wind of our simulated source. And in our
opinion this distance would tend to be optimistic. On the
other hand, there is some chance of detecting a large sarin
gas source at distances in hundreds of kilometres. And
mustard laid down in the contamination density mentioned
might be detectable at distances in the tens of kilometres.
Again we wish to emphasize that these are theoretical calcula-
tions and, if anything, overestimates. Obviously if the test
involved the detonation of a single chemical artiliery shell, the
problem of detection would be much more acute.

No clear statement can be made concerning the feasibility
of remole chemical detection of chemical warfare agent field
testing, since we would require knowledge of the characteristics
of the agents which we are attempting to defect. But from our
studies we find that, while it may be possible to detect some
chemical warfare agents at considerable distances down-wind
of their source, it is virtually impossible to detect others at
very short distances. Therefore, it is believed that remole
atmospheric sensoring, by chemical sampling techniques, is
not a practical approach to verification unless sampling sensi-
tivities are greatly increased and some form of intrusion is
allowed.

1t is reasonable to assume thal chemical sampling capabil-
ities could be increased, say a thousandfold, and used fo
identify a merve agent at an air conceniration level of ap-
proximately 25 x 10-6 mg/m3 Such a level of sensitivity
would pgreatly increase the down-wind distance at which
detection and identification of agents could lzke place. How-
ever, it is improbable that chemical samplers, even if they
bad such a capability, could be used on their own and outside
a country to verify adherence fo a chemical test ban: some
couniries are just too larpe, and there is also the chance of
agents being washed out by moisture and dispersed by natoral
barriers such as mountains. It is unrealistic to suppose that
an agent cloud afler travelling for thousands of miles could
be detected by presently available sampling equipment. 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 by undertaking testing when prevailing winds
were in the appropriaie direction.

There is another problem What countries are willing o
have such instrumentation, controlled by foreign nationals,
within the confines of their national boundaries? Perhaps one
might be restricted te placing them on ihe borders of a remote
couniry, because the country in guestion might in tura be
surrounded by an adjoining country which was also opposed
to the intrusion. Under such circumstances one would be
forced either 1o sample from the nearest country willing 10
permit the intnssion, or from international waters, which
might casily be thousands of miles away.

In most studies om possible approaches to verification the
constraining factor has been the problem of getting close
enough to the source of possible clandestine activities to
verify adherence to the international agreement. We believe
that remole chemical sampling of the atmosphere to monitor
the testing of chemical weapons with existing or improved
equipment is not feasible It might be applicable to smell
countries but in the case of countries that stretch thousands
of miles in ome direction, dilution of the agent cloud over
such distances would greatly decrease the possibilities of detee-
fion. Then also, as we have pointed out, some agents because
of their absorptive characteristics are virtualiy undetectable
a few kilometres down-wind of their source.

So far this has all been rather negative. We can suggest,
however, & way of using chemical samplers in a verification
scheme, which, while involving a degree of intrusion, might
pe acceptable to those nations seriously interested in resolving
this problem. The effects of industrial pollution on our enviroa-
ment have caused increasing comcern within the last few
years, as the industrial development of the world has out-
stripped industry’s efforts 1o dispose of its waste products.
In the world ioday many government agencies have been set
up to control poliution and to attempt to make industry
operate within strict anti-pollution guide-lines. It is now normal

49

to see in the daily newspapers of large induostrial cities on
the North American continent the measured atmospheric con-
centrations of sulphur and nitrogen oxides above these cities.
We would suggest that, since trace quantities of nerve agents
from field tests could conceivably be considered as other
pollutants in the atmosphere, they could be detected by 2
national pellution monitoring systern with facilities for an
international exchange of information.

There would be problems, but the war pases of primary
concern, the nerve apents, have their own distinctive signature.
They are organophosphorous compounds and as such are not
easily confused with common industrial pollutants. It might
be .feasib]e to develop a ‘‘national” monitoring sysiem if
natiops would agree to collect concentration levels, for ex-
ample of organophosphorous compounds, within their coun-
try. The collection of the data could be carried out by a
national network of meteorological stations, while 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
opinfon remote (extraterritorial) chemical sampling for the
verification of an adherence to a chemical disarmament agree-
ment does not appear to be feasible, However, in addition
to any economic monitoring, considered in other working
papers, employed in connexion with the conirol 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
can be established that would assist in the development of
a verification mechanism for a ban on the development, pro-
duction and stockpiling of chemical weapons.

17,

Italy: working paper dealing with problems related to the
prohibition of chemical weapons

[CCD/335 of 8 July 19713
[Original: English]

During the informal meeting held on 7 July 1871 with
the pressnce of experts, the delegation of Italy dealt with
three major techoical problems which, in its view, should be
tackled with a view to solving the question of the prohibition
of chemical weapons, namely: the compiling of a complete
list of apents to be banned; the control of production of such
agents; and the destruction of stockpiles of chemical agents.

fsr the Committee's further consideration the views of the
Italian delegation are set forth in this working paper.

(1) With regard to the first problem—the compilation
of a complete list of agents to bs banned—our delepation
has studied with keen interest the various proposals that
have already been submitied by other delegations. We note,
however, lhat the Commiltee has so far been umable to
undertake a thorough comparative apalysis of the proposals
and to draw, where possible, useful conctusions for our
further work In this connexion we should like to stress once
again the desirability of the Committee itself taking steps
to establish a group of experts with the task of studying
such proposals. 1t will be recalled that on 30 June 1970 we
submitted a working paper (CCD/289)48 on this procedural
matler.

Among the various suggestions for the compilation of a
list, those submitted by the delegation of the Metheriands
and of Japan deserve particular attention. The Duich pro-
posal contained in document CCD/320 of 2 March 1971
{see sect. 3 above} has the advantape of covering in a
single general formula all the organcphosphorous compounds
recognized {oday as chemical agenis or as very similar to
them; and it includes therefore, by its very comprehensiveness,
ali those which are or will be synthetically produced, eg.
Sarin, Soman, Tabun, V-agents, Tammelin Esters, insecticides,
etc. Even if this general formuia leaves out a number of

48 I'bid., sect. 18.



substances officially defined as warfare agents {eg. mustard
gas, cyanogen chloride, phosgene, etc)), it does cover all
the agenis that actually constitute the most dangerous and
lethal weapons of chemical warfare. It should not be difficuit,
however, to reach agreement on a complete list of agents not
covered by the formula.

{2} Concerning the second problem-—control of substances
{0 be prohibited—here again we note that the Committee has
no suitable body to study and co-ordinate the wvarious pro-
posals in order that the Committee itself may undertake g
proper assessment of this problem,

Some of the working papers and statements of other dele-
pations on the control question have received careful considera-
tion because of the specific data they confain. In his statement
of 18 March last (see CCD/PV.502), the distinguished repre-
sentative of the United States discussed the percentage distribu-
tion of raw material flows in respect of their over-all utilization
in the economy of a given country. According to this state-
ment, the percentage to be diverted in order 1o obtain 10,000
tons of phosphorus agents annually was only about I per
cent of the raw material produced and therefore too insignifi-
cant a variation to arouse suspicion and justify a complaint.
This conclusion would appsar at first glance o rule out any
possibility of pursuing this line of inquiry.

If, however, we look more closely into the implications
of the Uniled States representative’s arpgument, the guestion
can be seen in less megative terms. It is true that the per-
centage variation required for the production of 10,000 tons
of phosphorus agents is small in the case where the quan-
tity of raw material is quite considerable. But, by taking into
accoun!t smaller quantities of raw material, we find that the
percentage variation assumes significant values. Let us assume,
for example, an eccomomically advanced country processing
in one year 3 million tons of phosphate rock; its raw ma-
terial production is assumed to be about one tenth the amount
postulated in the United States exampie but well above that
of the great majority of countries in the world. Tt must be
considered that this hypothetical country in case of war (and
perbaps particularly in such a case) could not aveid devoting
very important guantities of raw material to vital economic
sectors (fertilizers, fuels, Iubricanis, etc.). It is therefore
reasonable to estimate that the amount of phosphorus still
available, from which the quantities necessary for the produc-
tion of chemical agents could be drawn, would be about
50,000 tons; which means that in order {o produce 10,000
tons of warfare agents the country would have to divert
2,000 tons (4 per cent of the 50,000 tons), which is gnite
a significant variation.

The objection that to take a smaller parameter for phos-
-phate rock mined or available could imply a smaller produc-
tion of chemical agents does not seermn convincing. The quantity
of agents produced or to be produced does not depend on
the availability of raw material, but essentially on military
requirements. The latter necessitate that production of chemical
agents cannot be kept below a certain level without its be-
coming of no military sipnificance.

From these considerations it seems clear that, if only one
parameter is used for our analysis, controls are not feasible
for the penmerality of countries, but it is equally clear that the
number of couniries for which controls do notf seem feasible
would be small. On the one band, there are a very few
countries whose production of phosphate rock is so large
that the percentage variation in respect of raw material that
might be diverted to wenpons production would seem imsig-
pificant. On the other, if we examine the geographical dis-
tribution of sources of phosphate rock, we find that in the
great majorily of countries the quantity which can be mined
is guite small and seldom such as to aliow them to be self-
sufficient in respect of its uses for solely peaceful purposes,
‘Thus the method of using only ome parameter, because it is
not universally applicable, could be oply envisaged as a first
approach.

In our working paper CCD/304 of 6 August 197049, con-
cerning indirect controls, we formulated a number of ques-

40 Ibid., sect. 33.
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tions for a group of experts to work on. One of the questions
was related to the use of percentage variation as a first
step towards the identification of signs to be deemed suspi-
cious in the monitoring of economic data on phosphorus pro-
duction and flows. We further asked whether, in the event of
variation in a single parameter not being significant in ilself,
it might become significant when associated with a variation
in one or more other parameters to be found,

In order to clarify better what we had in mind when we
posed these questions, the example mentioned above may be
further considered with particular reference to the production
of phosphorus trichloride and phosphorus oxychloride as
intermediates in the production of agents. The annual produc-
tion of these intermediates, estimated om the basis of the
data already used im this example, would come to 5,000
tons, which wounld be completely zbsorbed in the production
of 10,000 tons of agents and yet would be insufficient. The
shifting of a parameter concerning the production of phos-
phorus trichloride and phosphorus oxychloride would therefore
be of very preat importance. A further question to be eluci-
dated is whether it will also be sufficiently indicative when
applied to those few countries producing large quantities of
phosphate rock.

To sam up, it seems to us that on the basis of reliable
data for a sinple parameter a significant number of cousntries
can, even now, be effectively monitored Additional para-
melers based on monitoring of percentage variations in respect
of phosphorus and organophosphorus substances would enable
the range of controls to be extended. For this purpose other
parameters could be found apd taker into accounmt, and
their correfation would progressively epable us {o establish
a model for use in an appropriate computer and thereby create
an effective system of controls applicable to the whole world.
We feel justified therefore in urging that tesearchers make
a determined effort to identify one or more parameters which,
iinked to the first, could close all lcopholes,

We are well aware that the problem bristles with difficulties.
Its solution will necessitate the collection and processing by
powerful computers of large quantities of statistical data for
the construction of complex models, which must be tested out
and improved until a definilive model is worked oul and proved
valid for all cases.

We share in this respect the views expressed by the Japa-
nese delegation im its working paper CCID/301 of 6 August
157050 concerning the collection of statistical data. We ap-
preciate the ingenious method proposed in the Japanmese paper
for the selection of subsiances for statistical monitoring. It
would be very useful to compare this method with other
methods and procedures which experts from ofher countries
might wish to propese. It should be noted that a proposal
similar to the Japanese one is fo be found in the Swedish
working paper CCD/322 of 16 Marchk 197! (see sect. 5
above). Moreover, it seems to us that the inspection question-
naire circulated informally by the United States delegafion
at the 518th meeting on 6 July 1971 contains some useful
sugpestions.

Working paper CCD/332 (see sect. 14 above), introduced
at the same meeting by the Uniled States delegation, high-
lights factors which can be utilized by means of on-site in-
spection to determine whether a plant is producing prohibited
chemical substances, taking into account fhe characteristics
of the plant and the chemical nature of the waste materials
released by the plant. The most refined and up-to-date methods
have been indicated for the analysis of these waste products.
The United States paper, which assumes that there will be
on-site inspection, is a valuable contribution to a solution
of the control problem. It is reasonable to suppose, however,
that this type of inspection camnot be of a permanent and
genetal character. It seems desirable therefore fo seek a
method whereby & suspicion can be formulated as a basis
for a complaint. This in turn could be followed by om-site in-
spection, using, among others, the factors and methods sug-
gested by the United States delegation.

60 hid., sect. 30.




In making these remarks of a methodological characler
we cannot of course foresee whether the search for a so-
Jution, such as the one we have outlined, will produce posi-
tive or negative results. We 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 Commitiee will have a suitable
pauge for the detection of a dangerous stfuation. If they are
negative we shall at least be able to draw the logical infer-
ence for the final elaboration of a political imstrument.

(3) Lastly, in our opinion, very careful consideration
should be paid to the question of the destruction of stock-
piles of chemical weapons and apents. The Committee has al-
ready received a valuable contribution from the Swedish
delegation (working paper CCD/324 of Marck 30, 1971)
{see sect. 7 above), drawing attention to this grave problem
at an early stage Since the destruction of large stocks by
dumping them imto the ocean depths is unthinkable, and
combustion is not readily praclicable, a more logical course
would appear to be that of chemical transformation, which
implies a timely study of chemical processes and methods
1o be applied.

A closely related problem is that of controlling the des-
truction of chemical weapons. Once again we reiterate the
necessity of having available the contribution of a group of
experts who should be given a precise mandate and asked
1o report back to the Committee itself. The problem is much

too prave and the risks involved are too great.

In joining the other delegations that requested the conven-
ing of the meeting, the Talian delegation shared the hope
that # careful study on the technical level would lead to
further progress in our consideration of the problems out-
lined above.

The meeting may open up prospects for fruitful future
conlzets between experts atong the lines we have indicated.
The interesting new dats aad information that the Commitlee
has received will require further detailed analysis whose con-
clusions should be compared and discussed together in another
axercise of this kind in order to trace the guidelines for con-
structive work before the next United Nations General As-
sembly.

18.

Canada: working paper on possible progress towards the
snspension of nuclear and thermonuclear tests

[CCD/336 of 22 July 1971}
[Griginal: English]

Since the Moscow partial iest-ban Treaty was nepotiated in
1963,51 Canada has joined other members of the Committee in
urging that the obligation to achieve the discontinuance of
{esting, which was accepted by the parties to that Treaty,
should be fuifilled as scom as possible. Taking into considera-
tion the fact that differing views regarding the nature of an
adequate verification system for apy ban on underground
{esting apparently represents the major obstacle to early pro-
gress, Canada and a number of other delegations have
attempled to focus attention on the evident utibity of interna-
tional seismotogical data exchange as a method for discrimi-
nating between undergrounid nuclear explosions apd natural
earthguakes. This has involved clarifying what resources would
be available for the eventual establishment of an effective
world-wide exchange of seismological information designed
10 facilitate the achievement of a comprehensive test ban. Ef-
forts in this direction are continuing

General Assembly resolution 2663 (XXV) urges Govern-
ments {o consider and, wherever possible, to implement methods
of improving their capability to contribute high-guality seis-
mic data with assured international availability. The same
resolution invites the Conference of the Commiitee on Dis-
armament “to co-operale in further study of this issue”.

51 Treaty Banping Weapon Tests in the Atmosphere, in
Outer Space and under Water (United Nations, Treaty Series,
vol. 480 (1963), No. 6964).
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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 sus-
pension of all testing, also raise the question of how interim
restrainis might be imposed in the immediate future, Pend-
ing the achievement of a total ban, the Canadian delegation
recommends that certzin transitional or confidence-building
measures should be considered which would, without raising
verification problems, reduce underground testing and rep-
resent propress towards the objective of 2 comprehensive ban.
Such rmteasures, which could be of two general types, might
include the following:

(1) Measures to help develop seismological identification
zgchmqucs and facilities which could contribute to the effec-
tive verification of a comprehensive test ban through:

fa) Advance notification of details of planned underground
nuclear explosions in order to assist in further research
on seismolopgical identification methods; and

{b) Undertakings to co-operate in the use, development
and improvement of facilities for the monitering of
underground tests by selsmoiogical means;

{2) Measures to reduce testing and poard apainst its harm-
ful effects through:

(a) An undertaking to reduce testing, begimning with high-
yield testing, as an carnest on the part of the nuclear
testing powers of their intent to work towards a com-
plete test ban; and

(b) Consideration of further measures to guard apainst en-
vironmenial risks connected with underground testing.

19.

Bulgaria, Czechosiovakin, Hungary, Mongolia, Poland, Ro-
mania and Unjon of Seoviet Socinlist Republics: revised
drafl convention on the prohibition of the development,
production and stockpiling of bacteriological (biologi-
cal) nnd toxin weapons and on their destruction*

[CCD/337 of 12 August 197 sy
[Qriginal: Russian}

The States Parries to this Convention,

Determined to act with a view to achieving effective pro-
gress towards general and complete disarmament, including
the prohibition and elimination of all types of weapons of
mass destruction, and convinced that the prohibitien of the
development, production and stockpiling of bacteriological
(biological) weapons and toxins intended for use as weapons,
and their elimination, will facilitate the achievement of general
and complete disarmament under strict and effective interna-
tional control,

Desiring thereby, for the sake of all mankind, to exclude
completely the possibility of bacteriological (biclogical) agents
and toxins being used as weapons,

Convinced of the immense importance and urgent meces-
sity of climinaling from the arsenals of States such dan-
gerous weapons of mass destruction as weapons using bac-
teriological (biological) agents and toxims,

Desiring to contribute to the strengthening of confidence
between peoples and the general improvement of the interna-
tional atmosphere,

Believing that scientific discoveries in the field of bacte-
riclogy (biology) must in the interest of all mankind be
used solely for peaceful purposes,

Recognizing nevertheless that in the absence of appropriate
prohibitions the development of scientific knowledge tbrough-
out the world would increase the risk of the use of bacterio-
logical (biological) methods of warfare,

* The draft convention was also submitted og behalf of the
Byelorussian Soviet Socialist Republic and the Ukrainian Soviet
Socialist Republic.

++ Replaces the text of 5 August 1971



Convinced that such use would be repugrant to the con-
science of mankind and that no effort should be spared to
minimize this risk,

Recognizing the important significance of the Protocol for
the Prohibition of the Use in War of Asphyxiating, Poison-
ous or Other Gases, and of Bacfericlogical Methods of War-
fare, signed at Geneva on 17 June 192552 and conscious
also of the contribution which the said Protocol has already
made, and continues 1o make, to mitigating the horrors of war,

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

Recalling resolutions of the Unifed Nativns General As-
sembly, which bas condemped all actions conirary to the
principles and purposes of the Geneva Protocol,

Convinced that an agreement on the prohibition of bac-
teriolopical (biological) and toxin weapons will facilitate
progress towards the achievement of agreementi on effective
measures to prohibit the development, production and stock-
piling of chemical weapons, on which negotiations will be
continued,

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

Have agreed as follows:

Article [

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

1. Microbial or other biological agents, or toxins of types
and in guantities that have no justification for prophylactic
or other peaceful purposes;

2. Weapons, equipment or means of delivery desipned to
use such agents or toxins for hostile purposes or in armed
conflict.

Article 11

Each State Party to this Convention undertakes to destroy,
or to divert to peaceful purposes, as soon as possible but
rot later than . . . months after the eniry into force of the
Convention, all apents, toxins, weapons, equipment and means
of delivery specified in article I of the Convention, which
are in its possession or under its jurisdiction or control In
implementing the provisions of this article all necessary safety
precautions shall be observed to protect the population and
the environment.

Article NI

Each Stale Party fo this Convention undertakes not to
transfer to any recipient whatsoever, directly or indirectly,
and not in any way {o assist, encourage, or induce any State,
group of States or international organizations to manufacture
or otherwise acquire any agent, toxin, weapon, equipment or
means of delivery specified in article I of the Convention.

Article 1V

Each State Party to this Convention shall, in accordance
with its constifutional processes, take any necessary measures
to prohibit and prevent the development, production, stock-
piling, acquisition or retention of the agents, toxins, weapons,
equipment and means of delivery specified in article 1 of the
Convention, within the territory of such State, under its juris-
diction or under iis conmtrol anywhere,

Article V

The States Parties to this Convention undertake to consult
one another and to co-operate in solving any problems which

may arise in the application of the provisions of the Conven-
tion.

62 League of Natioms, Treaty Serfes, vol. XCIV (1929),
No. 2138.
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Article VI

(1) Any State Party to this Convention which finds that
actions of any other State Parly constitute a breach of the
obligations assumed under the provisions of the Convenlion
may lodge a complaint with the Security Council of the
United Nations. Such a complaint should include all pos-
sible evidence confirming its validily, as well as a request for
its consideration by the Security Council. The Security Council
shall inform the States Parties {o the Convention of the re-
sult of the investigation.

(2) Each State Party to this Convention underiakes to co-
operate in carrying oul 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 Protocol for the Prohibition of the Use
in War of Asphyxiating, Poisonous or Other Gases, and of
Bacteriological Methods of Warfare, signed at Geneva on 17
June 1925

Article VHI

Each State Party {o this Convention undertakes fo conduct
negotiations in good faith on effective measures for prohibit-
ing the development, production and stockpiling of chemical
weapons and for their destruction, and on approprate mea-
sures concerning the equipment anrd means of delivery specifi-
cally designed for the production or use of chermical weapons
for warfare,

Article 1X

(1) The States Parties to this Convention underinke to
facilitate, and have the right to participate in, the fullest
possibie exchange of eguipment, materials and scientific and
technological information for the use of bacteriological
(biological) agents and toxins for peaceful purposes.

(2) This Convention shall be implemented in a mannper de-
signed to avoid hampering the economic or technological de-
velopment of States Parties to the Convention or international
co-operation in the field of peaceful bacteriological (biological)
activities, including the international exchange of bacteriologi-
cal (biological) agemts and loxins and cguipment for the
processing, use or production of bacteriological (biological)
agents and toxins for peaceful purposes in accordance with the
provisions of the Convention.

Article X

Any State Party may propose amendments to this Conven-
tion. Amendments shall enter into force for each State Party
accepting the amendments upon their acceptance by a major-
ity of the States Parties to the Convention and thereafter
for each remaining State Party on the date of acceptance
by it

Article X1

Five years after the entry into force of this Convention,
or earlier if it is requesicd by a majority of Parties fo the
Convention by submitting a proposal to this effect to the
Depositary Governments, a conference of States Parties to
the Convention shall be held at Geneva, Switzerland, to rte-
view the operation of the Convention, with a view tfo as-
suring that the purposes of the preamble and the provisions
of the Cenvention, including the provisions concerning nego-
tiations on cherical weapons, are being realized. Such ye-
view shall take into account any new scientific and {echno-
logical developments relevant to the Convention,

Article XII
(1) This Convention shall be of unlimited duration.

{2} Each State Party to this Convention shall im exercis-
ing iis national sovereignty have the right to withdraw from
the Convention if it decides that extraordinary events, related
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to the subject matter of the Convention, bave jeopardized
the supreme imierests of its country. It shall give notice of
such withdrawal to all other States Parties to the Convention
and to the United Nations Security Council three months in
advance. Such notice shall include a statement of the extra-
ordinary evemnts its repards as having jeopardized its supreme
interests.

Article XIII

(1) This Convention shall be open to all Stales for sig-
nature. 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,

(2) This Convention shall be subject to ratification by sig-
natory States. Imstruments of ratification and instruments of
accession shall de deposited with the Governments of . . . which
are hereby designated the Depositary Governmenis.

(3} This Convention shall enter into force after the de-
posit of instruments of ratification by . . . Governmenis, in-
cluding the Governments designated as Depositaries of the
Convention.

(4) For States whose instruments of ratification or ac-
cession are deposited subsequent to the emtry into force of
this Convention, it shall enter into force on the date of the
deposit of their instraments of ratification or accession.

(5 The Depositary Governments shall promptly inform
all signatory and acceding Siates of the dale of cach signa-
ture, the date of deposil of each instrument of ratification or
of accession and the date of the entry into force of this
Convention, and of olher notices.

{6) This Convention shall be registered by the Deposilary
Governments pursuant to Article 102 of the Charter of the
United Nations.

Article XIV

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

IN WITNESS WHEREOF the undersigned, duly autherized, have
signed this Convention.

DONEIN ... at.. . ,this.. . dayof. ...

26.

United States of America: draft convention on the prohi-
bition of the development, production and stockpiling
of bacteriologieal (biological} and loxin weapons and
on their destruction

[€CD/338 of 12 August 197]1%])
FOriginal. English}

[Text identical with that of section 19 above.]

21.

Hungary, Mongelia and Peland: draft Security Council
resolution relating to the draft convention on the prohi-
bition of the development, production and stockpiling
of bacteriological (biologieal} and toxin weapons and
on their destruction

[CCD/339 of 10 August 1971}
[Original: Russian]}

The Security Council,

Highly appreciating the desire of a large number of States
1o subscribe to the Convention on the Prohibition of the De-
velopment, Production and Stockpiling of Bacteriological
{Biolopical) and Toxin Weapons and on Their Destruction,

Bearing in mind that under arlicle. ... of the Convention
the States Parties shall have the right to lodge complaints

* Replaces the text of 5 August 1971,
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with the Security Council, with the request that they be con-
sidered by the Council,

Recognizing the need for the adoption of appropriate meas-
ures with a view to ensuring the observance of the obliga-
tions confained 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 fts readiness:

(a} To consider immediately any complaints lodged under
article . .. . of the Convention;

(b) To take all necessary measures for the investigation
of a complaint; and

(¢} To inform the States Parties to the Convention of the
result of the investigation;

2. Calls upon all States Parties to the Convention o ¢o-
operate for the purpose of implementing the provisions of
this resolution.

22,

Pakistan: working paper suggesting some provisions of a
treaty banning underground nuclear weapen tests

[€CD/340 of 12 August 19711
[Original: English]]

}. The relationship between an underground test ban and
peaceful nuclear explosions has been recopnized and often
emphasized. Tn this context two considerations have to be
borne in mind: first, an underground icst ban should not de-
prive the signatories of the benefits that may be derived from
peaceful muclear explosions. Secondly, and more important,
an exception for peaceful nuclear explosions must not serve
as a joophole either permitling the proliferation of nuclear
weapons or as a means of conducting explosions for military
purposes. This need arises from the fact that there is no dif-
ference between nuclear weapons and the so-called peaceful
nuclear explosive devices, Hence a clause permitting peace-
ful nuclear explosions should be so worded that it cannot be
misconstrued to mean that it permits the conducting of peace-
ful nuclear explosions by the non-nuclear-weapon States them-
selves. Accordingly, it is proposed that an underground test-
ban treaty should include, as in the Treaty on the Non-Pro-
liferation of Nuciear Weapons,b3 two kinds of provisions:
one for nuclear-weapon States and the otber for non-nuclear-
weapon Slales.

2. As repards the nuclear-weapon States, the treaty should
prohibit them from conducting any uaderground nuclear wea-
pon test explosions, They may, however, be permitted to con-
duct explosions which are carried out for comstruction or
peaceful purposes oniy and which take place in conformitly
with an international agrecment to be negotiated separately,
either as an independent agreement or as a protocol to a
comprehensive test ban.

3. As repards non-nuclear-weapon States, the treaty should
include a separate provision which would prohibit all under-
ground explosions whether they are in the category of “weapon
tests” or rot. In other words, non-nuclear-weapon States must
not conduct any kind of nuclear explosions whatsoever—not
even peaceful nuclear explosions. Non-nuclear-weapon States
may benefit from peaceful explosions conducted for them or on
their behalf in accordance with the provisions of the interna-
tional agreement referred to in paragraph 2 above.

4. Lastly, since it has been suggesied that separate pro-
visions should be included for nuclear-weapon and pon-nuclear-
weapon States, the category of such States has to be defined.
It is, therefore, proposed that the following provisiom, con-
tained in the second sentence of paragraph 3 of article IX, of
the nuclear non-proliferation Treaty, should be ircluded in
the proposed treaty: “For the purpose of this Treaty, a nuclear-
weapon State is one which has manufactured and exploded a
nuclear weapon or other nuclear explosive device prior to
1 Japuary 19%67".

53 General Assembly resolution 2373 (XXH), annex.



23.

Brazil, Burma, Ethiopia, India, Mexico, Morocco, Nigeria,
Pakistan, Sweden, United Arab Republic and Yugoslavia:
working paper containing sugpgestions on  desirable
changes in the draft convention on the prohibition of
the development, production and stockpiling of bacterio-
logical (biolegical) and toxin weapons and on their
destrnetion (€CCD/337 and 338)

[CCD/34] of 17 Angust 19717
[Original: English]

Pursuant to General Assembly resolution 2603 A (XXIV)
regarding the use of chemical and bacteriological (biological)
weapons and to the joint memorandum of the group of 12
members of the Conference of the Committee on Disarma-
ment on the basic approach to the question of the prohibition
of the development, preduction and slockpiling of chemical
and bacteriological (biological) weapons, (CCID/310)54 which
was commended by the General Assembly of the United Na-
tions in its resolution 2662 (XXV), and in view of the present
stage of nepotiations in the Conference of the Comumittee on
Disarmament, whereby the prohibition of bacteriological {bio-
logical) and toxin weapons alone, and their destruction, now
seem {o be possible, the above 11 countries submit the fol-
lowing 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 that might
be submitted by its members, individually or jointly.

A, Preamble

1. In the first paragraph:
(1) Add the words “chemical and™ before the word “bacle-
riological”;
(ii} Delete the words "and toxins intended for use as weap-
ons”,
In the second paragraph:
(i} Add the words “chemical and” before the word “bacte.
riological™;
(i1} Delete the words “and toxins”.
3. In the third paragraph:
(i} Add the words “chemical and” before the word “bacte-
riological”™;
(ii} Delete the words “immense”, “urgent” and “and toxins”.
4. In the fifth paragraph: add the words “chemistry and”
before the word “bacteriology”.

5 Redraft the sixth paragraph so that it reads as follows:

“Recognizing that the application of scientific knowledge
in the field of chemistry and bacteriology (biology) for
weapons purposes would incresse the risk of the use of
chemical and bacteriological (biological) weapons”.

6. Move the eighth, ninth and tenth paragraphs 1o the
beginning of the preamble, so that they become the first, sec-
ond and third paragraphs respectively.

7. Redraft the eleventh paragraph so that it reads as fol-
lows:

“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 de-
velopment, production and stockpiling of chemical and
bacteriological (biolegical) weapons, ard determined to
continue negotiations to that end”.

8. Insert a new twelfth paragraph, 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 de-
velopment, particularly in the developing countries".

5

54 Official Records of the Disarmament Commission, Sup-
plement for 1970, annex C, sect. 39.
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B. Operative part
9. At the end of article V add the following paragraph:

“Consultation and co-operation pursuant to this adlicle
may also be undertaken through appropriate international
procedures within the framework of the United Nations
and in accordance with its Charter”,

10. Redraft article VIH so that it reads as follows:

"Each State Party to this Convention accepts the prin-
ciple of complete prohibitior of chemical weapons and un-
dertakes to continue negotiations in good faith with a view
to reaching early apreement on prohibition of their de-
velopment, production and stockpiling and on their destruc-
tien, and on appropriate measures concerning equipment and
means of delivery specifically designed for the production
or use of chemical agents for weapons purposes”.

11. At the end of paragraph (1} of articlte IX add the
following seatence:

“Parties {0 the Convention shall also co-operate in con-
tributing individually or together with other States or inter-
pational organizations to the further development and ap-
plication of scientific discoveries in the field of bacteriology
(biology) for the prevention of disease, or for other peace-
ful purposes”.

24.

Mexico: workirg paper dealing with certain basic faets re.

garding the Treaty for the Prohibition of Nuclear £

Weapons in Latin America (Treaty of Tlatelolco) and
its Additional Protocol I

[CCD/342 of 19 August 19717
[Original: Spanish]

1. On 6 July 1971, document A/8336/Rev.1,56 containing
the text of the reply from the Supreme Soviei of the USSR
to the Senate of the United Menican States, dafed 4 January
1971, “regarding the signature and ratification of Additional
Protocol II of the Treaty for the Prohibition of Nuclear
Weapons in Latin Ameriea™, was circulated at United Nations
Headquarters at the request of the Permanent Representative
of the Union of Soviet Sccialist Republics to the United
Nations.

2. The document in question was circulated under the
agenda item of the twenty-sixth session of the (General As-
sembly entitled “Status of the implementation of General
Assembly resolution 2666 (XXV) concerning the signature
and ratification of Additional Protocol II of the Trealy for
the Prohibition of Nuclear Weapons in Latin America (Treaty
of Tlatelolco)™. It would appear from an amalysis of ils con-
tents that the Soviet Government is still refuctant to comply
with the repealed appeals of the General Assembly {o the
nuclear Powers to sign and ratify withowt further delay Ad-
ditional Protocol II of the Treaty for the Prohibilion of
Nuclear Weapons in Latin America (Treaty of Tlatelolco) 56

3. Since this is a guestion which the Conference of the
Committee on Disarmament may well have to deal with in
the not too distant future, the item on nuclear-weapon-free
zones stili being on its agenda, it is fitting to draw the Com-
mittee’s attention to some basic facts which must be taken
into consideration if the question is fo appear in its proper
perspective. The purpose of this working paper is to som up
the most important of these facts.

1. Position of the Mexican Senate

4, The reasons which led the Mexican Senate to address
an appeal to the legislative bodies of all States for whose
signature and ratification the Treaty of Tlatelolco or ome of
the Additional Protocols thereof are open®7T are set out in the
last parngraph of the appeal in the following words:

58 Official Records of the General Assembly, Twenty-sixth
Session, Annexes, agenda items 27, 28, 29, 30, 31, 32 and 98.

&0 United Nations, Treaty Series, vol. 634 (1948), No. 9068,

67 For the status of the ‘Treaty and its two Protocols on
1 August 1971, see annex 1.




“From the foregoing it may be seen that the lofty pur-
poses inspiring 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 aspi-
rations but of a will which is asserting itself at an acceler-
ating pace and with which, we are convinced, no counfry
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—whether or
not they are Members of the United MNations—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 peace which will be conducive
to further achievements on the path of progress and hap-
piness for all peoples™.

2. Extent of obligations assumed under the
Treaty of Tlatelolco

5. The extent of the obligations assumed under the Treaty
of Tlateloleo with a view lo implementing the régime of total
absence of nuclear weapons established in the Treaty is
exactly the same for Mexico as for all other States Parties
1o the insirument.

6. Article 1 of the Treaty, in which these obligations are
specified, reads as follows:

*1. The Coniracting Parties hereby underiake to use
exclusively for peaceful purposes the nuclear material and
facilities which are under their jurisdiction, and to probibit
and prevent in their respective territories:

“{a) The testing, use, manufacture, production or acqui-
sition by any means whatsoever of any puclear weapons,
by the Parties themselves, directly or indirectly, on behalf
of anyone eise or in any other way, ard

“{b) The receipt, storage, installation, deployment and
any form of possession of any nuclear weapons, 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 engaping in, encouraging or avtherizing, directly or
indirectly, or in any way participating in the testing, use,
manufacture, preduction, possession or control of any
nuclear weapon”

3. Extent of obligations assumed under
Additional Protocol I

7. Nuclear-weapon Stales which, by signing and ratifying

-, Additional Protocol II of the Treaty of Tlatelolco, become
.\‘_;J‘ partics to it, assume the following obligations:

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

(&)} * . not o 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™; and

{c} *. .. not to use or threaten fo use nuciear weapons
against the Contracting Parties of the Treaty”.

8. After expressly mentioning these obligations, the Gen-
eral Assembly, in its resolation 2666 (XXV), adopied on 7
December 1970 by 104 votes to none, affirmed its conviction
that they “are entirely in conformity with the general obliga-
tions assumed under the Charter of the United Nations, which
every Member of the QOrganization has solemnly undertaken
to fulfil in pood faith, as set forth in Article 2 of the Charter”.

4, Some responsible opinions on the Treaty
of Tlatelolco

9. (a} Ir its resolution 2286 (XXII) of 5 Decembar 1967,
the United Nations General Assembly stated that it:

“Welcomes with special satisfaction the Treaty for the
Prohibition of Nuclear Weapons in Latin America, which
constitutes an event of historic significance in the efforts

to prevent the proliferation of nuclear weapons and to
promote international psace and sccurity and which at the
same fime establishes the right of Latin American countries
to use nuclear energy for demonstrated peaceful purposes in
order to accelerate the economic and social development of
their peoples”.

{b) In its resolution B of 27 September 1968, the Con-
ference of Non-Nuclear-Weapon Stales observed that: “the
Treaty for the Prohibition of Nuclear Weapons in Latin Amer-
ica, also known as the Treaty of Tlatelolco, has already
established a nuclear-weapon-free zone comprising territories
densely populated by man” 58

(¢) In his address delivered at the opening meeling of the
first session of the General Conference of the Agency for the
Prohibition of Nuclear Weapons in Latin America (OPANAL),
on 2 September 1969, the Secretary-General of the United
Nations said, imter alig, the following:

I

“In a world that all ioo often seems dark and foreboding,
the Treaty of Tlatelolco will shine as a beacon light. It is
a practical demonstration to all mankind of what can be
achieved if sufficient dedication and the requisite political
will exist,

“The Treaty of Tlatelolco is unique in several re-
spects. . . . The Treaty of Tlatelolco is unique in that it ap-
plies to an important inhabited area of the earth. It is also
unique in that the Apency which is being established at
this session will have the advantage of a permanent and
cffective system of control with a number of novel features.
In addition to applying the safeguards system of the Inter-
national Atomic Energy Agency, the régime under the
Treaty also makes provision for special reports and inquiries
and, in cases of suspicion, for special inspections. There is
embodied in the Trealy a number of aspecis of the system
known as ‘verification by challenge’, which is one of the
more hopeful new concepts intreduced into the complicated
question of verification and control.

“The Treaty of Tlateloleo preceded the Treaty for the
Non-Proliferation of Nuclear Weapons by more than a year
and exceeds it in the scope of its prohibitions and s con-
trol features. Both Treaties have a similar goal, but the
former Treaty goes beyond the latter in also prohibiting
the use or threat of use of nuclear weapons in the area
of the nuclear-free zone .. ..

[

"“Urder the safeguards and guarantees provided by the
Treaty of Tlateloleo and by the operations of the Agency,
nuclear energy will be used for exclusively peaceful pur-
poses in the couniries within the zone and its benefits will
be devoted solely towards the economic development and
social progress of your people. Thus, the Stales members of
OPANAL will take the lead in demonstrating to the world
that nuclear energy will be, as it shonld 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 built
well in erecling the edifice of the Agency for the Prohibi-
tion of Nuclesr Weapons in Latin America. Perhaps 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 pood wishes of the Members of the United Na-
tions. As the Apency proceeds with its work for security,
for peace and for progress, I feel sure it will continue to
have the encouragement and support of the United Nations.
Under the Agency’s charter—the Treaty of Tlateloleo—you
have provided for close links with the United Nations. It
is my hope that in the years to come these links will be
forged ever stronger for the mutual benefit of both organiza-
tions in their common cauge".50

58 See Official Records of the General Assembly, Twenty-
third Session, agenda item 96, document A/7277 and corr. 1
and 2, para. 17.

6 See Official Records of the Disarmament Commission,
Supplement for 1969, document DC/232, annex C, sect. 33.
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{d) On the same occasion, the Director-General of the In-
ternational Atomic Enerpy Agency said, inter alia, the fol-
lowing:

“I am honoured to be invited to be present on this im-
portant occasion, when for the first time an interpational
body has been created specifically to ensure compliance with
a treaty under which parties to the treaty solemnly pledge
to use nuclear energy exclusively for peaceful purposes, and
to keep an entire subcontinent free from nuclear weapons.
It is also the first meeting of a regional grouping that has
accepted the application of safeguards by anmother orpaniza-
tion on their nuclear activities.

“Although the concept of establishing a nuclear-weapon-
free zome is not new, the creation of the Agency for the
Prohibition of Nuclear Weapons in Latin America is the
first tangible realization of such an ideal. With it the aspi-
rations 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 mearer to
fuifilment.

1°®

“ . The Tiztelolco Treaty might thus be regarded as the
first mulilatera] treaty in the field of nuclear disarmament
which provides for the application of an instittionalized
and international conirol system and as such represents a
decisive step forward in the recognition and accepiance of
international safepuards . . .00

5. Autitude of the United Nations and the Conference of
Nen-Nuclear-Weapon States 1o the signature and ratifica-
tion of Additional Protocol 1I

10. The General Assembly of the United Nations has adopted
three consecutive resolutions, ard the Conference of Non-
Nuclear-Weapon States one, urging the nuclear Powers to sign
and ratify Additional Protocol II of the Treaty of Tlalelolco.

1!. The relevant provisions of these resolutions, which
were adopted without a single opposing vole, are:

(@) Operalive paragraph 4 of General Assembly resotution
9986 (XXID) of 5 December 1967, in which the Assembly:

“Invites Powers possessing nuclear weapons to sign and
ratify Additional Protocol 11 of the Treaty as soon as pos-
sible";

(b) Section II of resolution B of the Conference of Non-
Nuclear-Weapon States, dated 27 September 1968, in which
the Conference:

“i. Reprets the fact that not all the nuclear-weapon
States have yet sipned Additional Protocol Tl of the Trealy
of Tlatelolco;

%3, Urges the nuclear-weapon Powers to comply fully
with paragraph 4 of resolution 2286 (XXII), adopted by the
United Nations General Assembly on 5 December 19677;

(¢) The operative paragraph of General Assembly resolu-
tion 2456 B (XXIII) of 20 December 1968, in which the
Assembly:

“Reiterates the recommendation contained in resolution B
of the Conference of Non-Nuclear-Weapon States, concern-
ing the establishment of nuclear-weapon-free zones, and
especially the urgent appeal for full compliance by the
nuclear-weapon Powers with paragraph 4 of General As-
sembly resolution 2286 (XXII) of 5 December 1967, in
which the Assembly invited Powers possessing nuclear wea-
pons to sign and ratify as soon as possible Additional Pro-
tocol TI of the Treaty for the prohibition of Nuclear Wea-
pons in Latin America";

(d) Operative paragraphs 1, 2 and 3 of General Assembly
resolution 2666 (XXV) of 7 December 1970, in which the
Asgsembly:

“1. Reaffirms the appeals it has addressed to the nuclear-
weapon States, in ils resolutions 2286 (XXII) and 2456 B
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(XXIII), to sign and ratify Additional Protocol il of the
Treaty for the Prohibition of Nuclear Weapons in Latin
America (Treaty of Tlateloleo) as soon as possible and
urges them to avoid further delay in the fulfilment of such
appeals;

“2  Notes with satisfaction that one of those States has
already signed and ratified the Protocol and that another
has sigred it and is now actively engaped in the ratification
process;

“3. Deplores that not all nuclear-weapon States have as
yet signed the Protocel”.

6. Need for Additional Protocol I

12. With reference to the question whether the co-opera-
tion 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 IT 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 alfernative.

13. To this should be added the fact that, as the General
Assembly noted in its resofution 2666 (XXV) of 7 December
1970, the Confercnce of Non-Nuclear-Weapon States, in 1968,
after expressing the conviclion in its resolution B that “for
the maximum effectiveness of any treaty establishing a nuclear-

weapon-free zone, the co-operation of the nuclear-weapony

States is necessary”, emphasized that “such co-operation should
take the form of commitments likewise undertaken in a for-
mal international instrument which is lepally binding, such as
a treaty, convenlion or protocol”.

14. It is also pertinent in connexion with this point fo
guote the very receni statement of 6 May 1971, made at the
Conference of the Committee on Disarmament by the repre-
sentative 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 biolegical wea-
pons, said at the Committe’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 representatives of Swe-
den, Mrs. Myrdal, to the effect that 'unilateral decisions can
be no substitute for internationally-binding agreements. ...
And i is, of course, preferable to arrive at a state of af-
fairs in which we shall have an international treaty so that
ali renunciations will have the same and, we hold, maximum

Yo

caverage.

7. Importance of the signature and ratification
of Additional Protocol Il

15. The importance which the Urited Nations attaches to
compliance with the repeated appeals by the General As-
sembly thal the muclear Powers should sign and ratify Ad-
ditional Protocol Il “as soon as possible” is demonstrated both
by the fact that in its latest resolution—resolution 2666 (XXV)
—the Assembly, in words used in exceptional cases only, urged
them “to avoid further delay in the fulfilment of such appeals”
and, in particular, by the fact that the resolution itself contains
two decisions, those in operative paragraphs 4 and 5, the
texts of which read as follows:

“4. Decides to include in the provisional agenda of its
twenty-sixth session an item entitled ‘Status of the implemen-
tation of General Assembly reselution 2666 (XXV) concern-
ing the signature and ratification of Additional Protocol 11
of the Treaty for the Prohibition of Nuclear Weapons in
Latin America (Treaty of Tlatelolco)';

“S. Reguests the Secretary-General {o arrange for trams-
mittal of the preseat reselution to the nuclear-weapon
States and to inform the General Assembly at ils twenty-
sixth session of any measure adopted by them in order to
implement it."
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Annex I
STATUS OF THE TREATY FOR THE PROHIBITION OF NUCLEAR
WEAPONS 1IN LATIN AMERICA {TREATY OF TLATELOLCO) AND
ITS TWO ADDITIONAL PROTOCOLS, As AT 1 Aucust 1971

A. TREATY

1. Signatures

Bolivia 14 February 1967
Chile .. 14 February 1867
Colombia 14 February 1967
Costa Rica 14 February 1967
Ecuador 14 February 1867
El Salvador 14 February 1967
Guatemala 14 February 1967
Haiti 14 February 1967
Honduras 14 February 1967
Mexico 14 February 1967
Panama 14 February 1967
Peru 14 February 1967
Urupuay . 14 February 1967
Venezuela .. . ........ 14 February 1967
Nicaragua S 15 February 1967
Paraguay e e i 26 April 1967
Brazil . e e 9 May 1967
Trinidad and Tobago ... 27 June 1567
Dominican Republic =~ ... .. 28 July 1967
Arpentina . . .. . . 27 September 1967
Jamaica . 26 October 1967
Barbados . 18 October 1968
2. Ralifications
Mexico ... .............. 20 September 1967
Brazi ... 29 January 1968
El Salvador . 22 April 1968
Dominicsn Republica . 14 June 1968
Uruguay ... .. . 20 August 1968
Honduras e 23 September 1968
Nicaragua . 24 Qclober 1968
Ecuador . c i iiee.. 1] February 1969
Bolivia . .. ...... ... 18 February 1969
Peru . o 4 March 1969
Paraghay . 19 March 1969
Barbados ‘ 25 April 1969
Haiti . o 23 May 1965
Jamaica . .. S ..... 26 June 1965
Costa Rica .. . . . 25 August 1969
Guatemala oL 6 February 1570
Venezuela .. ‘ .23 March 1970
Trinidad and Tobago . 3 December 1970
Panama ‘ .11 June 1971

Nore: With the exceplion of Brazl and Trinidad and To-
bago, all the above States deposited, together with their re-
spective instruments of ratification, declarations by which, in
exercise of the right accorded by article 28, paragraph 2, of
the Treaty, they waived all the requirements laid down in
paragraph 1 of that article, so that the Treaty is already in
force for them.

B. ADDITIONAL PROTOCOL I
States to which the
Protocol (s open

United Kingdom of
Great Britain and
Northern Ireland

Netheriands

United States of
America

Signatures Ratifications

20 December 1967
15 March 1968

11 December 1969
26 July 1971

France

. ADDITIONAL Prortocol I

States to whick the
Protocol iy open

United Kingdom of
(reat Britain and
Northern Ireland

United States of
America

France

People's Republic
of China

Union of Soviet
Socialist Republics

Signalures Ratifications

20 December 1967 11 December 1969

1 April 1968 12 May 1971

Annex II

GENERAL ASSEMBLY RESOLUTION 2666 (XXV) ENTITLED “STA-
TUS OF THE IMPEEMENTATION OF (GENERAL ASSEMBLY RESO-
LUTION 2456 B (XXIII) CONCERNING THE SIGNATURE AND
RATIFICATION OF ADDITIONAL ProrocoLr JI oF THE TREATY
FOR THE PROMIBITION oF NUCLEAR WEAPONS IN LamiN
AMERICA (TREATY OF TLATELOLCO)"

EFor the rext, see Official Records of the General Assembly,
Fwenty-fifth Session, Supplement No. 28.]

NoTE In connexion with the seventh preambular parapraph
of the resolution, which indicated that only two States had
sigped Additional Protocol II and only one had ratified it,
the United States of America ratified the Protocol on 12 May
1971, thereby increasing to two the number of nuclear Powers
for which the Protocol is in force. In connexion with the
eighth preambular paragraph, which noted that the Treaty was
in force for 16 Latin American States, Parama ratified the
Treaty on 11 Jure 1971, waiving all requirements, so that the
States Parties now number seventeen.

25.

Japan: working paper on a bisclogical approach to the
question of verifieation in connexion with the prolibi-
tion of chemicnl weapons (organophospliorns chemical
agenls)

[CCD/343 of 24 August 19713
[Original: English]

As the report of the Stockholm International Peace Research
Institute (SIPRI} entitled The Problem of Chemical and
Biological Warfaret® notes in the seclion dealing with the sub-
ject of verification, nerve agent plants are usually kept air-
tight and operated at negative pressure. Furthermore, critical
chemical reaction eguipment is handled by remote conirol
devices and so forth and the plants are designed so as to
avpid exposing the workers to the chemical agent The safety
facilities are thus presumably fully organized, Doubtless
under ideal labour management conditions, continuous and
periodical health examination are provided.

Here, we should like to attempt a biological approach to
the question of verification on the prohibition of chemical
weapons from the viewpoint of workers' health control.

The biological effects of organophosphorus compounds
depend mainly on their ichibitory effect on the activity of
cholinesierase in man, and the inhibition rate is said to run
paraliel to the dose It is also a known fact that a change
in the activily of cholinesterase in the body takes place with
the presence of an organophosphorus compound in a guantity
which is too small to produce any clinical sympiom, either
subjective or objective, in man. Consequently, the measure-
ment of the change is regarded as a useful indicator for
checking whether or not the body has been exposed to an
organophosphorus compound.

It is to be noted further that the measurement of the ac-
tivity of cholinesterase in the blood requires relatively simple
techniques, since the cholinesterase in the plasma, which
is the amorphous part of blood, is more easily affected than
that in the other organs or tissues; and moreover the activity

60 Stockholm, Almqvist & Wiksell, 1971 and 1972,



fevel of the cholinesterase in the red cells, which are the
solid part of the blood, undergoes an irreversible change.
Therefore, the measurements 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 engaped in activities where there is a possibility of ex-
posure to chemical compounds of the organophosphorus
family.

1t might be worthwhile lo mention in this context the
governmental guidelines adopted in Japan for the purpose of
maintaining the health of workers in factories producing or
using organophosphorus compounds. Under this policy, the
diagnosis of such symptoms as a decline in the level of ac-
tivity of the cholinesterase in the blood, sudoresis or excessive
perspiration, myosis or the contraction of the pupil and mus-
cular fibrillation of the eyelids and the face are suggested as
criteria for the periodical medical examinations. As mentioned
above, among the four criteria of the examinations, a decline
in the level of activity of the cholinesterase is the most sensi-
tive criterion. Therefore it becomes the best parameter for
biological change though the effect of organophosphorus com-
pounds. Based on the above puidelines, in a case where the
activity level of the cholinesterase in the plasma of a worker
is found to have dropped by 30 percent or more, he should
be transferred to apother post or given a certain period of
rest for the purpose of natural physical recovery.

In accordance with the above guidelines, plants producing
arganophosphorus compounds in our country bave made great
efforts for the maintenance of workers’ health. For example,
in the case of workers in plants producing orpanophosphorus
pesticide, the Ievel 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 mentioned before is recorded as the indi-
vidnal normal level of activity. The workers' level of cholines-
terase aclivity is cxamined regularly, varying from every
two weeks 1o every two months according to the toxicity of
the pesticide which is being produced. We have not had any
significant incidents for over 10 years, even during the period
in which parathion, which has a highly toxic effect on mam-
mals, was being produced. As a pgeneral observation, however,
under similar conditions of labour management the deciine
in the level of cholinesterase activity among workers engaped in
the production of organophosphorus compounds compared with
that among workers engaged in the production of other
chemical compounds is remarkabie

Of course, even when a change is detecled in the level of
activily 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 organo-
phosphorus compounds now used for peaceful purpeses could
be employed as chemical weapons and the plants now produc-
ing such compounds couid change the nature of production
as the peed arose, a means of verification which covered a
wide ranpe of organophosphorus compounds might be useful.

it should be natural that the facilities of a factory would
vary according to the degree of the workers' exposure to or-
ganophosphorus compounds. However, even in the case of
a plant with ideal equipment, where the possibility of ex-
posure to orpanophosphorus compounds might be completely
eliminated, it would still be necessary from the medical point
of view, as long as there are workers engaged in their pro-
duction, to conduct a medical examination to ensure complete
safety. In the case of a factory where precautionary measures
are being taken to such an exient as to completely eliminate
the possibility of exposure, no biological change is detected
in man. Such special precauntionary measures themselves would
provide useful data for verification purposes

In accordance with the abeove considerations, we should
like to supgest 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 biood of
people werking in chemical plants engaged in the production
of organophosphorus compounds and on whether extraordinary
safety measures afe being laken in such plants.
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26.

Japan: working paper containing remarks by Professor
Shunichi Yamada, of the University of Tokyo, on the
verification of compliance with the prohibitien of chemi-
cal weapons, presented at the informal meeting held on

7 July 1971

[CCD/344 of 24 August 19717
{Original: Englisit]

The question of verification of compliance with the prohi-
bition of chemical weapoms is considered to be extremely
difficult because of the close interrclationship between the
production of such weapoas and industry for peaceful pur-
poses and also because such production reguires only com-
paratively simpie techniques. We have made a careful study
with a view to finding technical methods which would enable
us to conduct mere or less effective verification, which, as
we have just mentioned, will involve many complexities, and
our past study has made it possible for us to come up with
some Suggestions in this regard. We believe that z suitable
combination of these supgestions, 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 our past suggestions in more detail and at-
templs to present them in a somewhat more precise manfer.

Since the question of verification of chemical weapons in
general is much too wide a subject, we have concentraled on

the gquestion of verification specifically relating to the pro-

duction of nmerve agents, which are, of course, organophos-
phorus compounds. Organophosphorus compounds ate widely
used in industry for peaceful purposes in the production of
pesticides and it was from the rescarch in pesticides that the
discovery of nerve agenis originated. However, unlike the field
of pesticides, where efforts have bzen made to lower the toxic
effects on mammals, development efforts in the field of nerve
agents have been directed towards increasing their toxic ef-
fect. At the present time the toxic level of nerve apents is
reported to be between 1,000 and 10,000 times greater ihan
that of pesticides. It is to bz noted that the difference in
chemical structure between nerve agents and pesticldes lies
in the fact that, while sarin, soman, V-agents and all other
new types of nerve agents, with a few 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 microanalysing a methyl-
phosphorus bond, it would greatly facilitate the detection of
nerve agents.

Last summer we submitted {o this Committee a working
paper (CCD/301)81 in which we stated: “If an emission
glectrode for a flame thermionic detector is attached to the
nozzle of a flame fonizalion detector in paschromatography,
a high sensitivity will be shown by phosphorus compounds
and the minimum amount detectable will be 1 x 1012 g/sec”
We noted further that, by using this method, it weuld be pos-
sible to detect and identify such known nerve agents as sartin,
soman and V-agenis or their decomposed products, whiclh
might exist in very small guantities in liquid wastes from the
chemical plant concerned, the seil and dust in and around the
producing plant, or on the production equipment or the
workers' clothes, by checking iheir retention times.

Generally speaking, nerve agents are methyiphosphonic 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 gaschromato-
graphy mentioned above to such methylphosphonic acid itself
or 1o its methyl or ethyl ester, which has a low boiling point,
we might be able to analyse them both qualitatively and quan-
titatively. 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

0t Official Records of the Disarmament Commission, Sup-
plement for 1970, decument DC/233, annex C, sect. 30.
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nerve agenis, it would be a useful means of verification of
nerve agents, irrespective of whether or not they are already
known.

1t wiil hardly be necessary to add that further detailed study
of various factors affecting hydrolysis or conditions in ap-
plying paschromatography such as the {ype of columns to be
used, lemperature, sensitivity of the instruments, etc, would be
required.

If we could establish the method of microanalysis of chemi-
cal compounds with a methyl-prosphorus bond, it would be
possible to verify whether or not nerve apents are being pro-
duced by checking liquid wastes from the suspected plant or
even from ihe atmosphere or river water at a considerable
distance from the plant, It poes without saying that the same
methed, if applied in the case of an investipation with direct
access to the suspected plant, would be even more effective. Al-
though we have at present no such data based on actual experi-
ments, we believe that the method we have sugpested can be a
possible means of verification, and if we could visit, together
with representatives from other countries, facilities where nerve
apents are actually handled, and investigate them, it would
provide us with valuable information to prove the effectiveness
of our concept.

We put forward another suppestion in the same working
paper dealing with necessary data which would contribute in-
directly, if not directly, {o the detection of production of nerve
A" agents. To that end, we suggested the establishment of a system
7 under which countries would report on the statistics for certain

phosphorus compounds, giving the amounts produced, exported
and imported and figures for consumption for different pur-
poses, If such a system worked properly, it would con-
tribute to the prevention of the use of those substances for
the production of nerve agents. We should now like to altempt
to explain this approach in rather more detail

Nerve agenls are organopbosphorus compounds and their
manufacture requires phosphorus compounds as the principal
raw material as well as many kinds of auxiliary materials
or solvents, and the lack of any of them would make produc-
tion impossible. However, since the auxiliary materials or
solvents used in the production of phosphorus compounds are
also widely used in the production of many other industrial
goods and it would be extremely 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 fiow of the prin-
cipal raw material, that is, phosphorus compounds. Thus, if
we check statistically the amount of production and consump-
tion of yeliow 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. Although there are
various methods for the production of such agents, which are
already known or could conceivably be developed, it would
suffice for vs to concentrate on some of them from the view-
point of the possibility of industrial mass production. Im-
portant intermediates which are common in those several prac-
ticable methods are yellow phosphorus, phosphorus trichloride,
phosphorus oxychloride, phospherus pentachloride and phos-
phorus pentasuifide, which are all inorganic phosphorus com-
pounds, as well as such organophosphorus compounds as
dimethyl or diethyl phosphite, trimethyl or triethyl phosphite
and methylphosphonic dichloride or diffuoride. With the ex-
ceptions of methylphosphonic dibalogenides, those compounds
are all used in great quantities as materials or solvents in the
manufacturing of agricultural chemicals, pharmaceuticals,
pecfumes, dyestuffs, vinyl chloride stabilizer or plasticizer.
Methylphosphonic acid dichloride or difluoride contains 2
methyl-phosphorus bond, and belongs to a special group of
chemical compounds. It is also considered to be an important
final intermediate in the preduction process of nerve agents
and is reported as pessessing itself a high toxic effect. Al-
though it is reported that it can be used as a maferial for
the production of polymers containing phosphorus, we do not
have any detailed information on it
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In Japan, the statistics op the amounts of the production
and consumption of the inorpanic phosphorus compounds
mentioned above are systematized and made public. Recently
a survey has been conducted on the flow of those inter-
mediate materials in Japan. For the iaformation of cach
delegation, the tables on the amount of consumplion of
phosphorus 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. Furthermore, methylphosphonic
dihalogenides, which have no peaceful uses, are, of course,
not industrially produced or wsed in Japan. Accordingly, we
believe that, if countries do their best to gather reliable
statistics in a more systematic way on the phosphorus com-
pounds and to clarify the flow of such compounds, it will
make it possible to some exient to check the possibility of
their being diverted to the production of perve agents. Con-
sidering the possibility of other methods of manufacturing
nerve apents and of the isolation of imtermediates, those
chemical compounds which we have dezlt with might
not be the best ones to use as check points. Also, the
question of the relationship between the extent of sta-
tistical errors and the amounts of infermediates required
for the production of nerve agents might throw some doubts
on the uvsefulness of preparing such statistics. However, if
we try to minimize the weakoesses in the system of prepar-
ing statistics, and if countries concerned are persuaded to
make their statistics public, it will result in a situation favour-
ing the prevention of the production of nerve agents and will
help to build up mutual confidence among States.

We should like now to deal with a matter which is not
necessarily related to any concrete means of verification but
is designed to prevent the secret development of or research
on new types of highly toxic chemical weapons in the future.
Last summer, in this Committee, we proposed that the exist-
ing 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 equalled or exceeded that level
were discovered, they might be tested by an appropriate inter-
national research institute and, if they were found to have
toxic effects egual to or above that level, that fact would be
anpounced. We further sagpested as the toxic level to be used
ag the criterion for this purpose a lethal dose (LDw) of 0.5
milligramme per kilogramme of body weight by hypodermic in-
jection. The basis for that suggestion was that we could safely
assume that no chemical substance with a toxic effect equal
fo or above that level could be used for peaceful purposes,

There are more than 10 kinds of chemical compounds with
toxic effects equal to or exceeding the suppested level namely:
tabun, soman, sarin, VX, a few organophosphorus compounds
which were mentioned in the working paper we submifted last
summer and in the Netheriands working paper submitted
this spring in document CCD/320 (sze sect. 3 above), such
toxins as botulinum toxin and letrodotoxin, alkaloids such as
aconitine and  heart poisons derived from plants such as
scillaren. If these substances meeded 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 (L.Dwn) of 0.5 milligramme per
kilogramme of body weight would be based on hypodermic
injection, the method by which most or our available data
have been obtained. However, there still exist such gquestions
as whether the criterion should be based on the same route
of absorption as in the case of wvse as a chernical weapon,
that is, inhalation or percutaneous absorption, and whether
we should use a uniform method of testing on animals,
specifying the kind of animals to 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 discusions on the question of choosing an appropriate
international body which would carry out authoritative tests
in this regard.



TaBLE 1.

CONSUMPIION OF PHOSPHORUS TRICHLORIDE (PCL) N JAraw

Purpose 1965 1966 1967 1968 1969 1970
{estimoied)
(ions)®
Agricultural 785 1182 1761 2343 2714 3120
Chemicals . (32.4) (40.3) {46.0) (51.2) {53.9) (55.7)
Vinyl Chloride 689 877 1112 1063 1229 1280
Stabilizer . (38.4) (299) (29.0) {(23.1) {24 4) (22.9)
Dyestuffs . .. 622 507 677 801 642 493
(25.1) (17.3) (17.7) (17.5) (12.7) (8.8)
Pharmaceuticals 77 115 80 122 9% 175
(32 4.0) (3.1) (2.7} (2.0) (3.1}
Others ... ... ..... 249 250 200 250 353 532
(10.3) {8.5) (5.2) (5.5) (7.0) {9.5)
Totar 2422 2931 3 830 4579 5037 5 600
{100) (100) (100) (100) (100} {100)
* Percentapge values are piven in parentheses.
TaaLe 2. CONSUMFTION OF PHOSPHORUS OXYCHLORIDE (POCL) N JaPAN
Purpase 1965 1066 1067 1968 1968 1970
{estimeted )
(tons)*
Plasticizers 1263 1460 1963 2376 2 498 2882
(41.6) (42.2) {47 .6} {(48.1) (48 .5) (53.9)
Pharmaceuticals 1 037 800 790 1017 1288 1164
(34.2) (231 {12.2) (206) (25.0) (21.8)
Perfumes 49 45 97 141 134 107
(1.6) (1.3) (24) (2.9 (2.6) (2.0)
Others 684 1157 1270 1405 1233 1199
(22.6) (33.4) (30.8) (28.4) (23.9) (z22.48)
ToTAL 3033 3462 4 120 4939 5153 5351
(100) (100} {100} (100 (100} (160)

* Percenlage values are given in pareniheses.
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Japan: werking paper containing remarks by Dr. Shigeji
Suyehiro, of the Japanese Meteorological Agency, on
the usefulness of employing ocean-bottom seismographs
and a universally acceplable means of determining the
magnitude of seismic events, presented at the informnl
meeting held on 30 June 1971

[CCD/345 of 24 August 1971]
[Original: English]
Introduction

Two topics will be discussed in connexion with the seismolog-
ical approach fo the delection and identification of under-
ground nuciear explosions. The first topic is the employment
of ocean-bottomn seismographs to improve our present delec-
tion capability for seismic events and possibly to increase the
capability of identifying explosions and distinguishing them
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 events

Great efforts have been made lo evaluate the present de-
tection capability for seismic events ai leleseismic distances
and also to ascertain the extent to which one can apply the
jdentification criteria. In the report of the SIPRI Seismic
Stady Group it was reported that the identification criterion,
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using the ratio of surface wave magnitnde fo body wave
magnitude, was valid to a figure of 475 in body wave mag- { .
nitude. Subsequent studies revealed that the criterion remained
valid for events down to about 4.0. An encouraging paper has
been produced by American scientists, reporting that events
of even smaller magnitude, about 35, may still be identified
by the same criterion. This means that a hardrock npuclear
explosion of Jess than I kiloton could be identified if we
were able to detect it and obtain sufficient data from it for
the criterion to be applied.

In addition o 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 vsed as a positive discriminant,
and the results are promising at teleseismic distances. If results
attained so far are borme out by further studies, it will
certainly lower the present identification threshold at tele-
seismic distances, since detecling surface waves, necessary
for the application of the criterion of Ms: mb, is at the
moment more difficult than detecting body waves. It s also
reported that similar studies using P waves alone at short
distances are in progress in the United States.

All these recent studies indicate that we have already
acquired, or are about to acquire, techniques for discriminat-
ing between natural earthquakes and explosions valid 1o a
considerably smailer magnitude range, if sufficient data is




made available. And once our data acquisition system is
sufficiently improved to make the identification capability for
such small events practical, seismological verification will
contribute much more than is possible at present to the con-
clusion of a treaty to limit or ban underground nuclear
weapons tests. To achieve this, our detection techniques must
be improved to match the level of identification techniques.

A recent study by our American colleagues using an im-
proved high-gain, long-period seismograph system is encourag-
ing. According to the report, a considerable ephancement is
expected in the detection of Rayleigh waves. Yet our detection
capability and azimuthal coverape have definite limits if we
depend on teleseismic observation and confine ourselves to
the land and a small number of islands. These limits will be
substantially lowered if we can extend our systems by placing
stations on the ocean foor, which accounts for 70 per cent
of the earth's surface.

Our recent observations off the Pacific coast of Japan using
ocean-boltom seismographs showed that the background noise
level at the site is only 1.0 to 1.5 miliimicrons in a frequency
range 2 to 10 cps, which is less than half that of the quietest
land sites. This guietness is neither affecied by weather nor
is subject o seasonal changes. We fired 1 kilogram of dynamiie
in the water, and Pn wave from the explosion was clearly
recorded at a distance of 100 kilometres. If we apply the
empirical law that the recordable distance is proporticnal to
the square root of the amount of explosive, a l-ton explo-
,»\sion in water should be recordable at a distance of 3,000 kilo-
 Jmetres. Background noise at the ocean botiom is naturally
"/higher in the lower frequency range because of microseisms.
The exiremely low level of background noise in a range
2 to 10 cps, however, should not be overlooked, bearing in
mind the fact that the P wave energy from underground ex-
plosions inclines toward a higher frequency range as com-
pared with the energy from natural earihquakes.

The inmstrumentation of our present ocean-boltom seis-
mographs is such that we can send them dewn to the sea
fioor o depths of several thousand metres and operate them
for & period of 2 to 5 months without maintenance, if we
50 wish. And the information stored on magnetic tape can be
processed in a very short fime. We will require more sophis-
ficated instrumentation to handle a losg-period pendulum.
But even such an experiment is not technically impossible.

Taking the above points into consideration, it is believed
that as far as signal-to-noise ratio is concerned even 2 single
oceap-bottomt slation would serve fo detect seismic events
equivalent to a fairly large array station on land If one could
further set up & tripartite array at the ocean-botiom, it
wonld have a certain independent location capability. With
the development of identification criterin which use only
P waves it will also provide data useful for identification.

We can obtain seismolopical access to areas exposed (o
the sea from under the hiph seas and without intruding into
sovereign territory, Tt is, of course, difficuit to obtain data
from ocean-botlom seismopraphs on a real time basis. How-
ever, we can use them in such a way that we can bring them
to the surface and examine the records only when necessary.
Since ocean-bottom stations have such definite merits, it is
suggested that we should not exclude the ocean-bottom seis-
mograph from consideration when we conlemplate improving
or makittg changes in the global seismological network in the
future.

Determination of magnitude

Let us suppose that a threshold bas been apreed upon, above
which underpround nuclear explosions are banned, and that
the verification of compliance with such an agreement is to
be undertaken by seismological methods As all of us are
aware, such a threshold must be defined in terms of the size
of seismic events, and we shall kave to say whelber an event
is above or below the threshold. And this decision would
have to be acceptable to all parties as being scientifically
valid or, if there is no sufficiently convincing scientific basis,
would have to be a matter for international political agree-
ment. Even if we do nol establish a threshold, we have to
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be concerped zbout the means of detersining magnitude, as
long as we employ magnitude as a scale by which 1o estimale
underground explosions.

Determining the magnitude of an earthguake is not like
measuring a length or a weight. We have learned from painful
experience that the mapnitude determined at station A can
differ by as much as L0 from that determined at station B
and that such a deviation from the mean value is not only
a function of station buot varies depending on each source-
station combination. How can we cope with the task using
what is, in a sense, an ambiguous quantity? QOne way to do it
is {o employ the mean magnitude of many stations and the
other is to designate a certain number of stations as key
stations and to accept the magnitude at these siations a priori.

As to the first scheme, there is the gquestion of how many
siations are needed if the mean magnitude is to be statistically
significant. 1t is genmerally accepted that the magnitude deter-
mined by a single station has a standard deviation of about
9‘5, The standard deviation of the mean magnitude decreases
in proportion to the inverse square rool of the number of
stations. If we take the mean of 25 stalions, the standard
deviation will be 0.1. Magnitudes of this accuracy should be
accepted without serious objection.

The following table shows how many stations of the 44
World—Wide Standard Seismograph Network (WWSSN) stations
in appendix 7 of the SIPRI report and the 46-station SPZ net-
work 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 inciuded
in the number for that site,

Test site Number of stakions in Number of stations in
WI¥SSN (SIPRI} the 46-stution network
Nevada 19 15
Sahara 28 17
Aleutians 26 28
Novayaz Zemlya 28 24
Kazakh 26 26
Sinkiangp 28 23
Muroroa Ii 27

There are sufficient numbers of stations to give statistically
significant magnitudes for seismic events in these regions if
the event is recorded at all stations. Consequently, the next
question is what the magnitude threshold is for earthquakes
which can be delected at a distance of 90°. We assumne that
the minimum readable trace amplitude is | mm {peak to
zero)}, that the magnaification at one-second period is 75 K,
that the amplitude attenuation follows Gutenberg’s B (A)
curve, and that stations could register magnitudes as much as
0.5 below the mean value; should an event be 5% in mag-
nitude, it could thus be detected zt all sensitive stations
within 90°. Because the sensitivity of many stations is aciually
higher than assumed here and a safety factor of dm==035 is
given, this threshold magnitude of 514 is a conservative esti-
malte.

A similar value was given in the Canadian report as the
identification ihreshold depending on the existing SPZ and
LPZ networks. To obtain Rayleigh wave data for the discrimi-
nant of Ms:mb, the identification threshold must be set
about 0.8 higher in magnitude than the deiection 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 the
detection threshold for Rayleizh waves 1o that of P waves
owing to recent developments in long-period instrumentation.
In this case, the identification threshold will also be lowered.
At the same time, however, the number of stations required
for detection, location and identification must be reduced.
Accordingly the two sets, each consisting of a relatively
small number of stations vsed for minor events, wili be com-
pletely different in the case of an event in Nevada and an



event in IKazakh, for instance, since mast Asian and Middle
East stations near Kazakh are more than 90° from Nevada.
What can we do when we have magnitudes with comparatively
low statistical value derived from two such different sets of
stations?

We can of course decide o accept them as a first approxima-
tion. But if we wish to have higher accuracy, we must try to
find the coefficient of station correction as a function of the
station-source combination so as 10 compensate for the
geophysical peculiarities of {he earth. Such 2 task undertaken
on a global basis would be tremendous. 1f, 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 agree 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-uperation would also provide our acadernic
community with valuable fundamental geophysical informa-
tion.

28.

Mexico: working paper containing a proposal for the in-
clusion of an additienal article in the draft convention
on the prohibition of the development, production and
stockpiling of bacteriological (biological) and toxin
weapons and on their destruction (CCD/337 and 338)

[CCD/346 of 24 August 1971]
{Original: Spanish]

1. Insert a mew article IX which 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 deeres of toxicity have the highest lethal effects.
The agents in question are listed in the Protocol annexed to
this Convention”.

2. Renumber the subsequent articles accordinply.

29,

Morocco: working paper en the draft convention on the
prohibition of the development, production and stoeks
piling of hacteriological (biological) and toxin wenpons
and on their destruction (CCD/337 and 338)

[CCD/347 of 24 August 19717
[Original: French)

1. Amend the text of the temth preambular paragraph to
read as follows:

“Recalling that the General Assembly of the United
Nations has repeatedly condemmed all actions contrary to
the principles and purposes of the Geneva Protocol of
17 June 1925,"

2. (a) The interpational 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 TI
should be replaced by the plural “populations”.

3. Jnsert a mew article reading as follows:

“Each State Party to this Convention declares its inten-
tion to supply, within the iimits of its ability, appropriate
humanitarian assistance to another State Party which so
requests and is exposed by another State, in violation of
the provisions of the Convention, to danger resulting from
deliberate use or accidental or chance dissermnination of
biological agents or toxins intended for military purposes.”

4. There can be no doubt that the preparation of 2 viable
convention completely and finally prohibiting bacteriological
and toxin weapons requires that all States Parties shall be
absolutely certain in law that the reservations formulated by
many States to the Geneva Protocol of 17 June 192562 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 Hmit the very
scope of the Convention and also {o give rise to erroneous
interpretations of article VIL. A fegal solution should there-
fore be found for this problem.

5. It would be hiphly desirable to reach agreement, im-
mediately after the entry inte force of the Convention on the
prohibition of bacteriological and toxin weapons, on actual
cessation of the production of chemical weapons.

30,

Sweden: working paper suggesting possible provisiens of a
wenty banning underground nuclear weapon tests®

[CCD/348 of 2 September 19711
[Original: English}

The States concluding this Treaty, hereinafter referred to
as the “Parties to the Treaty™,

Declaring their intention to achieve at the earliest possible
date the cessation of the nuclear arms race and to undertake
effective measures in the direction of nuclear disarmzment, .

Urging the co-operation of all States in the attainment oft
this objective,

Recalling the determination expressed by the Parties to the
1963 T‘reaty Banning Nuclear Weapon Tests in the Atmos-
phere, in Outer Space and under ‘Watertd in its preamble to
seek to achieve the discontinuance of all test explosions of nu-

clear weapons for all time and to continue negotiations to
this end,

Convinced that a continued testing of nuclear explosives
brings about unforesceable consequences in regard to imbal-
ance and mistrust between States,

Heeding the appeals of the General Assembly of the United
Natjons for the suspension of nuclear weapon tests in all
environments,

Affirming the principle that the benefits of peacefu} applica-
tione of nuclear technology, including any technological by-
products which may be derived by nuclear-weapon States
from the development of nuclear explosive devices, should
be available for peaceful purposes to all Parties to the Treaty,
whether nuclear-weapon or nog-nuclear-weapon States,

Affirming also the principle that a substantial portion of the

savings derived from measures in the field of disarmament™;

should be devoted to promoting economic and social devel-
opment, particularly in the developing countries,
Have agreed as follows:

Article 1

1. Each State Party to this Treaty undertakes to prohibit,
to prevent and not to carry out any underground nuclear
weapon test explosion, or amny other underground nuclear
explosion, 2t any place under its jurisdiction or control. This
obligation is subject to the provisions contained in paragraph 2
of this article and in article IL

2. For each nuclear weapon state this Treaty shall be fully
operative after a period of . . . months from the eniry 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 annexed to this Treaty.

£ Revised version of working paper ENDC/242 of T April
1969 (Qfficial Records of the Disarmament Commission, Sup-
plement for 1969, document DC/232, annex C, sect. 6).

62 Protocol for the Prohibition of the Use in War of As-
phyxiating, Poisonous of Other Gases, and of Bacteriological
Methods of Warfare (League of Nations, Treafy Series, vol.
XOIV (1929), No 2138).

93 United Mations, Treaty Series, vol. 480 (1963), No, 6964.




3. Bach State Party to this Treaty undertakes, furthermore,
{o refrain from causing, encouraging or in any way participat-
ing in the carrying out of any muclear weapon test explosion,
or any other nuclear explosion prohibited under this Treaty.

Article 1

The provisions of article T of this Treaty do sot apply to
nuciear explosions which are carried out {or construction or
other peaceful purposes and which ke place in conformity
with the separate Protocol 11 anrnexed to this Trealy.

Article 11T

1. FEach Stale Parly to this Treaty uadertakes 1o co-operate
in good faith to ensure the full observance and implementation
of this Treaty.

2. Each State Party to this Treaty undertakes {0 co-operate
in good faith in an effective international exchange of seismol-
opgical data in order 1o facilitate the detection, identification
and location of underground events.

3. Each State Party to this Treaty undertakes {0 co-operate
in good faith for the clasification of all events pertaining to
the subject matter of this Treaty. In accordance with this
provision, each State Party to the Treaty is entitled:

{e) Ta make inquiries and to receive information as a result
of such inguiries;

{4} To invite inspection on ils territory or territory under
‘x}ils jurisdiction, such inspection to be carried out in the
_Fmanner prescribed by the inviting Party;

{¢} To make proposals, if it deems the information avail-
able or made available to it under all or any of the preceding
provisions inadequale, as 1o suitable metheds of clarification.

4 FEach Stale Party lo this Treaty may bring io the atien-
sion of the Security Council of the United Naztions and of the
other Parties to the Treaty that it deems another Parly fo
have failed to co-operate to the fullest extent for the clarifica-
tion of a particular event.

5 Provisions for the seismological data exchange referred
to in paragraph 2 of this article are Iaid down in the separate
Protocol TUI, annexed to this Treaty. Special provisions for
the seismological data exchange during the phasing-out period
and for the explosions for peaceful purposss referred to in
articles T and IT are laid down in the Protocols I and 1I
respectively.

Article 1V

Any State Party may propose amendments to this Treaty.
Amendmenis shail enter inte force for each State Party
-+ accepling the amendments upon their acceptance by a majority
Yof the States Parties to the Trealy and thereafter for each

remaining State Party on the date of acceplance by it.

Ariicle 'V

. years after the entry into force of this Treaty, a con-
ference of Parties to the Treaty shall be held at Geneva,
Switzeriand, in order o review the operation of the Treaty
with a view to assuring that the purposes of the preamble
and the provisions of the Treaty are being realized. The
review conference shall determine in accordance with the
views of a majority of those Partjes attending whether and
when an additional review conference shall be convened.

Article VI

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

2. This Treaty shall be subject to ratification by signatory
States. Instruments of ratification and of accession shafl be
deposited with the Governments of . . . 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.
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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 depusit of their
instruments of ratification or accession.

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

6 This Treaty shall be registered by the Depositary Gov-
ernmenis pursuant to Article 102 of the Charter of the United
Nations.

Article Vil

This Treaty shall be of unlimited duration. Each Party
shall in exercising its national sovereignty have the right to
withdraw from the Treaty, if it decides that extraordinary
events, related to the subject matter of this Treaty, have
jeopardized the supreme interests of its country. It shall give
notice of such withdrawal to all other Parties to the Treaty
and 1o the United Nations Security Council three months
in advance. Such notice shall include a statement of the
extraordinary events it regards as having jeopardized its su-
preme interests,

Article VIIIT

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 trapsmitted by the Depositary
Governments to the Governments of the States signatory and
acceding thereto.

IN WITNESS WHEREOF the undessigned, being duly authorized
thereto, have signed this Treaty.

DoNg in ... at . ..this. .. . dayof .

31.

Netherlands: working paper on the seistmicity of the United
States of America, the Union of Soviet Socialist Repub-
lics and China

[CCD/349 of 7 September 1971]
[Original: English]

In this working paper an estimate is given of the number of
seismic events occurring in certain parls of the world, espe-
cially in those parts where unidentified events could give rise
to concern in the framework of a comprehensive test ban.

The study is based on a computer analysis of the cpicentres
of evenls in the years 1961-1970 inclusive, ns given by the
United States Coast and Geodetic Survey {USCGS) (now the
National Oceanic and Atmospheric Administration}. At present,
these daia seem to represent the most up-lo-date and compre-
hensive sel of earthquake date for the whole world. Only
earthquakes with a focal depth of 33 kilometres or less were
included in the analysis. Separaie countings were made for:

1. Mainland China, exclusive of Tibet

2. The US.SR., exciusive of the Kuriles but inclusive of
Kamchatka, Novaya Zemlya and Severnya Zemlya

The repion of the Xurile Islands

The region of the Aleutian Islands

Alaska

The continental United States, exclusive of Alaska

. The region of the Hawaiian Tslands

A more detailed indication of the delineation of the different
regions is given below in the appendix. Where possible, border
regions of a width of about a hundred kilometres with neigh-
bouring countries were excluded in the countings for the main-
land countries, as were the earthquakes with epicentres in the
neighbouring seas for these areas. Tibet was not intluded in
China. Separate countings of available data for the territory of
Tibet in the years 1968-1970 inmclusive show that, for these
years, the seismicity of Tibet alone was about 0.3 times
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that of the rest of China. A magnitude/frequency-relation was
determined for the complete material and also for the above-
mentioned regions 1 to 7 separately,

An excerpt of the accumulated numbers of earthquakes of
ceriain magnitudes for the particular regions is given in table 1
for the years 1963-1970 inclusive. Mageitudes are of the my-
fype.04 The years 1961 and 1962 have not been used since
at that time mapnitudes were not reported on a routine basis,

In graphs it can be shown that above ms 5 2 homogeneous
relationship exists between the loparithm of the number of
earthquakes above a certain magnitade and that magnitude. It
is supposed that this character of the magnitude/frequency
relation irdicates that all or nearly all events above magnitude
5 are included in the USCGS material, although slight differ-
ences exist for the different regions. Under ma 5, 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 i the
course of the same eight years are given in table 2. It seems
that for both the USSR and the continental United States the
numbers of earthquakes and explosions of my > 5 in the last
8 years are about equal,

The percentages of earthquakes with me 2= 5 for the sep-
arate regions with respect 1o the total number of the world
of these magnitudes are pgiven in table 3. They are of the
order of 1 to 7 per cent. For the continental territories of
China, the USSR and the United Stales together, this value
is 4.1 per cent only.

In table 4 the mean annual pumbers of earthquakes are given
for the individual regions for magnitudes ms > 5, ma = 4%
and mn = 4. This would be equivalent 1o magnitudes caused
by explosions in hard rock of respectively 2> 10 to 25 kilotons,
> 6 lo 15 kilotons and 2= 3 to 8 kilotons. The first column
rives only the observed numbers of earthquakes since, as al-

84 No magnitude was assigned to about one in three of the
events in the USCGS lists. Most of these are from the lower
magnitude classes, but according to the number of recording
stations, about 15 carthquakes and 4 explosions for the regions
in question must be at least of my 5. These changes in the
data from the original USC(S lists have been incorporated in
tables 1 and 2.

ready stated above, all or nearly all events above ma 5 are
registered. The second and third columns give both the observed
numbers and the numbers that have been found by extra-
polation of the magnitude/frequency distribution for magni-
tudes ms > 5 (in parentheses), which can be considered as
estimates of the actual number of events occurring. Also indi-
cated are the four-station identification probabilities for the
different entries, taken from figure 8 of the Canadian paper
of P. W. Basham and K. Whitham. &6

Finally, in table 5 the mean annual number of events that
may pass unidentified with the current selsmograph network Is
given for the regions of China, the USSR and the United States.
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 earthguakes in
the USSR, with a magnilude equivalent to a hard rock yield
of 10 kilotons or more that could not be discriminated from
an explosion. For the United States this number is 1 and for
China 7.

Of course, these numbers would be considerably lower if
the seismic monitoring system were improved. For example,
an achievable four-station 90 per cent identification level in
the 5- to 10-kiloton range, as indicated in the Canadian docu-
ment CCD/327 (see sect. ¥ above) would mean that annually
only one earthquake in the USSR could not be discriminated
from an explosion greater than 5 to 10 kilotons.

From the point of view of seismicity alone, it may be con-
cluded that the regions of the Kuriles, the Aleutians and
Alaska offer the best opportunities for evasion of an under-
ground test ban. It must be remembered, however, that in the
Kurile and Aleutian regions the great majority of the earth-
quakes have their cpicentres at sez, so the numbers given for
these regions are on the comservative side. The proximity of
territoriss of other countries, the exposed location with respect
to sea-poing detection systems and the long and exposed lines
of communication woutld also seem to make # rather difficult
to perform underground nuclear tests here in a clandestine
way.

65 P W. Basham and K. Whitham, Seismological detection
and identification of underground nuclear expiosions, Publica-
tions of the Earth Physics Branch (Canadian Goverament
publication), vol. 41, No. 9.

Tanie 1. CUMULATIVE NUMBERS oF USCGS EPICENTRES IN THE YEARS 1963-1970 mCLUSIVE

my 1 China 2 USSRk 3. Kuriles 4. Alentians 5. Alaska 6. United 7. Howaii
States
=7 2 1 1
> 6% 2 1 1
>6 5 2 6 10 10 1
=5 18 10 45 66 55 7
2 5 . 83 52 178 296 187 43 3
=4 184 138 458 806 457 225 12
=4 197 163 769 1561 8698 617 24
ali 205 188 805 1724 1469 2 009 33
TasLteE 2. NUMBERS OF EXPLOSIONS OR SUSPECTED EXPLOSIONS
IN THE YEARS 1963-1970 INCLUSIVE
my, 1 Chira 2 USSR i{uj:::ﬁf;; 42,’:';:11;;?1:6 5. Urals 6. Coax:é;a:giul 7 Alcutinns Eﬁ:;;g(;i’:::f
States hard rock
=6 . 12 6 4 2 5 1 = 100-200 K'tons
2 5.1 63 54 5 4 44 2 2 10-25 K'toms
=4 .3 77 63 7 7 93 2 = 2 X'tons
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Tapte 3. NUMBERS AND PERCENIAGES OF EARTHQUAKES OF mp = 3
FOR THE YEARS 1963-1970 INCLUSIVE

Numbers Per cent

1. China .. o 23 15
2. USSR o 52 1.2
3. Kuriles . 178 4.0 4.1%
4. Aleutians _ 296 6.7 Lo 19.1%
5. Alaska . 187 4.2
6. United States . 43 1.0
7. Hawaii S 3 0.1 ]

Toral. wWorlDd =4 440 100

TaBLE 4. ANNUAL NUMBERS OF EARTHQUAKES EQUIVALENT TO CERTAIN YIELDS IN HARD ROCK
{Extrapolated numbers in parentheses; approximate identification levels indicated)

my=> 5 myp = 434 mgz 42
= 10-25 E'ion == 615 K'lon = 3-8 kion
1. China - 10 4R80 17 (20) 4R65 23 (38) 4R40
2. USSR . 6 4R95 12 (13) 4R75 17 (25} 4R50
3. Kuriles 22 38 (65) 62 (125)
4, Aleutians 37 63 (85) 101 (150)
5. Alaska . 23 40 (50) 57 (B8)
6. United States . 5 12 {12) 4R5%0 28 (28) 4R70
7. Hawaii S 0.5 08 (1) 1.5 (2)
TapLE 5. MEAN ANNUAL NUMBERS OF EARTHQUAKES THAT MAY PASS UNIDENTIFIED
WITH THE CURRENT SEISMOGRAPH NETWORK
tigo= 5 mp= 4 ¥ g {43
= 10-25 K'ton = 615 Kton = 3-8 Kion
1. China B 1 7 23
2. USSR e 1/3 3 12
6. United States . e 1 8

Appendix

For the delineation of the different regions the peographical code numbers of FLINN/
ENGDAHL have been used. The regions considered are composites of the following

FLINN/ENGDAHI. blocks:

1. Chira : 307, 318, 321, 322, 323, 325, 332, 658, 664
2. USSR + 217, 326, 327, 328, 329, 330, 335, 336, 337, 339, 340, 357, 361, 362,
645, 648, 632, 656, 662, 668, 671, 713, 714, 715, 718, 724, 725, 726

3. RKuriles 1 221
4. Alentiang ¢ 4-10 inclusive
5. Alaska : 1, 2, 12, 13, 14, 19, 676
6. United States : 28, 29, 32, 33, 36, 37, 39, 40, 41, 42, 43, 44, 456-512 incl, 514, 519, 520
7. Hawaii r 613

g2, and comprehensive studies made on the seismological aspects

Urited Kingdom: working paper containing comments on
the Canadian study of the seismolegical 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 of 23 September 1971]

[ Original: English}

1. The Canadian working paper CCD/327 {see sect. 9
above) represents the culmination of one of the most careful

* Official Records of the Disarmament Commission, Supple-
ment for 1970, documeant DC/233, annex C, sect. 25,

of the comprehensive test-ban treaty. This study also has the
virfue that it needed no expensive processing aids; it is an ex-
periment which can both be verified and extended by any
competent seismologist with access to a microfitm reader and
with existing international co-operation. One of its most useful
features is that it provides new and better defined limits to
the capacity of the existing network of seismograph stations
to discrirminate between earthquakes and explosions, super-
seding the conclusions of the conference held by the Stockholm
Internnlional Peace Research Instifute (SIPRI) in 1968.

2. The Canadian study has experimentally verified (4,000
seismoprams measured) that the threshold of identification
for underground explosions fired in the northern hemisphere is
approkimately 20 kilotons when fired in rocks other than dry
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alluvium. This figure is in lne with the lower limit of the
1968 SIPRI comclusions, and is a measure of the depree to
which the uncerfainties of the SIPRI data have been reduced.
The principal reasons for this improvement are:

{a) Peaceful uses of nuclear explosions (PNE) in several
different repions bave provided a better sample of explosion
data than was available for the SIPRI conference. (This un-
derlines the importance of the resolution of the PNE Work-
ing Group of the Intermationmal Atomic Energy Agency of
January 1971 urging the rclease of PNE source data.)

(b} A practical method of correcting for major transmission
path (source-io-receiver) differences has reswlted in more pre-
cise estimates of the surface wave magnitude M..

(¢) Records from additional standard stations, Kabul and
Spitzbergen for example, were available for analysis.

3. In contrast with the results which were presented at
SIPRI, however, the Canadian study deliberately omitted data
frem the Kamchatka-Kuriie regions. The practical reason was
that much more time would have been needed to study the
larpe aumber of earthquakes which take place in this area.

4. There are however scientific reasons why special studies
of this and similar areas should be completed on the lines of
the Canadian project, namely:

(a) The distribution of recording stations relative to the
Kamchatka-Kurile area is much less vniform than for events
elsswhere in Eurasia because of the physical difficulty of
siting a suitable number of recording stations in the Pacific
Ocean hemisphere.

() Independent geophysical evidence indicates that the com-
plication of transmission paths for seismic waves are likely to
be extreme near such tegions compared with wholly conti-
nental paths.

(¢) The theory of oceanic transmission path effects pre-
dicts 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 stady
in the comtext of uvsing national means to monitor a nuclear
test ban are:

{a) The degree to which signals may be mixed when events
take place almost simultaneously. 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 particular study re-
sulted in a gross {otal of 25 per cent of the data being lost.
The continuity and reiiability of a few stations covered this
lIoss, but in the context of a comprehensive fest 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 received for a year
or more after the date of the event. This is a field in which
improvements in the quality and accessibilily of the seismic
data could result from appropriate political decisions.

(¢} The Canadian 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 discrim-
ination 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 ope which could be stimulated by the various
countries concerned.

6. There is no doubt that, as the Canadian working paper
suggests, for a moderate expenditure significant improvements
could be made in the existing network. Indeed those improve-
ments, designed to give greater reliability, precision apd re-
cording quality, would give better value for the present-day
level of expenditure. The use of magnetic tape, in place of
the standard station photographie recording, would provide
opportunities for the application of weli-established processes
10 enhance explosion and earthquake signals at the expense
of the backgrouad noise.

7. What remains in doubt is the degree to which the
identification threshold of the standard network can be lowered
by these metheds The Canadian figure of 5 to 10 kilotons
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should be compared with that of 3 to 6 kilotons estimated
for the identification threshold of the specially deployed net-
work simulated in the United XKingdom working paper
CCD/296. The base-line for this simulation was the SIPRI
conference figure of 20 to 60 kilotons. If the results of the
Capadian study were fo be used instead, the difficulties ex-
perienced in delecting the smaller R waves would be reduced,
so smaller long-period seismometer arrays might suffice; this
requires further thought and 2 detailed study of the scientific
paper on which the working paper is based. However, it is
difficult, at the moment, 1o believe that long-period arrays
could be dispensed with altogether, There are two principal
difficulties:

(@) If the magnification of the standard long-period seismo-
melers is increased, both the signal and the background noise,
including noise induced by minute atmospheric pressure and
temperature changes, is enhanced. The belter 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 advantage would be
taken of new seismometers, which are sealed against envirene
mental effects (other than ground motior), and of array
processing methods to reduce earth-induced noise relative to
sipnals from seismic events,

(b} As the sensitivity (and therefore the number of events
recorded) at a receiving station are increased, so will the
chance of signals interfering (overlapping in fime) with one
another be gpreater. An array provides the possibility of re-
ducing this chance by tuning in the signal of imterest at th
expense of the second.

8 Siace the informal meeting of last August the United
Kingdom Atomic Encrgy Authority, with the co-operation of
the Bhabha Atomic Research Centre, has assisted in establish-
ing a lopg-period array in southern India; through the good
offices of the Defence Research Institute of Sweden, the
Aunthority now receives recordings from the Institule's long-
period array; and with the help of Canadian anthorities
recordings are received from the Canadian long-period array.
Long-period data from the Warramunga array in Australia
are also expected. With these, as well as data recorded in
the United Xinpdom for experimenial background, the United
Kingdom delegation may 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, which have been such a feature of the
improvemenis presented in the Capadian paper.

9. The Canadian study has demonstrated that, for a given
technical threshold, defined as the magnitude of a seismic
event which gives the misimum number of recordings re-
gquired to locate and identify the ecvent, the measurcmenis
required to apply the identification criteriz are relatively
simple to meke at each standard station.

10. If these stations were to be improved by installing
tape recording, the analysis procedure would not be so
straightforward; some degree of electronic processing would
be mecessary before the seismogram could be made visible
for measurement. With array stations, the complexities in-
volved in handiing data and eoptimum processing would
multiply. The United Kingdom paper supgested that by em-
ploying a small computer each station should be able 10
provide for itself the “best” seismogram for every event
recorded and subsequently {0 make the simple measurements
required for the criteria.

11. A resezrch group in the United Kinpdom 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 Capnda and Australia who have bunilt
similar systems for laboratory use. The principal problems
seemn 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 the United Kingdom paper. If the less
conservative Canadian estimates on the detection of R waves
are also confirmed, the moniforing network described in the
working paper might well be established for sipnificantly less
than the estimate of $15 million made last year




12. With regard to the “decoupling” of seismic signals by
dry alluvivm 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 pmumber of cases in which smaller
evenis are obscured by larger evenis, the conclusion in para-
graph 27 of the United Kingdom working paper remains
valid; namely, because discrimination criteria for low magni-
tude events (mwd — mwd¥2) are not yet proven, and because
in the larger countries signzls from explosions of about 10
kilotons and less, fired in dry alluvium, may not be detected
by the external portion of the network, there would be little
point in defining a more elaborate and costly seismic dala
system than that described in the United Kinpdom working
paper.

33.

Argentina, Brazil, Burma, Egypt, Ethiopia, India, Mexico,
Morocco, Nigeria, Pakistan, Sweden and Yugeslavia:
joint memorandum on the prohibition of the develop-
ment, production and stockpiling of chemicnl weapons
and on their destruction

[CCD/352 of 28 September 1971
[Original: English]

In the jeint memerandum of the group of 12 members of
the Conference of the Committee on Disarmament on the
question of chemical and bacteriological (biological) methods
# warfare (CCD/310)08, the group expressed the following

ATEWS:

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

(i1} Both chemical and bacteriological (biological) weapons
should continse to be dealt with together in taking steps
towards the prohibition of their development, produciion and
stockpiling and their effective elimination from the arsenals
of all States;

(i) The issue of verification is imporian! in the field of
chemical and bacteriological (biological) weapons, as indeed
adequate verification is also essential in regard to the success
of any measures in the field of disarmament. Reasonable
guaraniees and safeguards should, therefore, be devised to
inspire confidence in the implementation of any agreement in
the feld of chemical ard bacteriological (biclogical) weapons.
Verification should be based on a combination of appropriate
nationa] and international measures, which would complement
and supplement each other, thereby providing an acceptable

_system which would ensure effective implementation of the
"?‘Jrohibitien,.

..¥ This basic approach was commended by the General
Assembly of the United Nations in its resolution 2662 (XXV}).

The group of 12 members of the Conference of the Com-
mittee on Disarmament has taken note of subsequent develop-
ments in the negotiations, as a result of which it would only
seem possible, at the present stage, to claborate a convention
on the probibition of bacteriological (biological) and toxin
weapons and on their destruction, However, the group wishes
to emphasize the immense importance and urgency of reaching
apreement on the elimination of chemical weapons as well.

Bearing in mind the recopnized principle of the elimination
of chemical weapons, as well as the firmly expressed com-
mitment 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 follow-
ing elements on which such negotiations should be based:

1. An obligation to prohibit the development, production,
stockpiling, acquisition and retention of chemical agents of
types and in guantities 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;

68 Ibid., sect. 39.
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2. An undertaking not to assist, receive, encourage or
induce any State, group of States or internatipnal organiza-
tions in the above mentioned prohibited activities;

3. An undertaking to destroy or convert to peacelul uses,
taking all necessary safety precautions, all chemical agents,
weapons, equipment or means of delivery and facilities
specially meant for the development, production and stock-
piling or for using such agents or weapons;

4. An undertaking to disband and not to establish anew
special military or other forces employed to use chemical
agents Or weapons;

5. The problem of verification should be treated in accord-
ance with the suggestions contained in the joint memorandum
of the group of 12 members of the Conference of the Com-
mittee on Disarmament;

6. A clear understanding whereby future agreed provisions
for the prohibition of the development, production and stock-
piling of chemical weapons are not to be inlerpreted as in
any way limiting or detracting from the obligations assumed
by the Parties under the Geneva Protocol of 192587

7. Future apreed provisions should be implemented in a
manner desigred to avoid hampering the research, develop-
ment, production, possession and application of chemical
agents for peaceful purposes or hindering the ecconomic or
technological development of States Parties;

8. An undertaking to facilitate the fullest possible ex-
change of chemical agenis, equipment, material and scien-
tific and technological information for the wuse of such
chemical apents for peaceful purposes;

9. A recognition of the principle that a substantial portion
of the savings derived from measures in the fiecld of disarma-
ment should be devoted to promoling economic and social
development, particularly in the developing countries.

The group is firmly convinced that the Conference of the
Committee on Disarmament should proceed with the task of
claborating, 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
suppested in the preceding paragraphs will receive general
acceptance so that early apreement can be reached on the
complete prohibition of the development, production and
stockpiling of chemical weapons and on their effective elimina-
tior from the arsenals of States.

34,

Burma, Egypt, Ethiopia, Mexico, Moroceo, Nigeria, Paki-
stnn, Sweden and Yugoslavia: joint memorandum on a
comprehensive test-han treaty

[CCD/354 of 30 September 1971]
[Original: English]

The delegations of Burma, Egypt, Ethiopia, Mexico, Morocco,
Nigeria, Pakistan, Sweden and Yuposlavia are deeply con-
cerned at the fact that jt has stiil not been possible o reach
agreement on a comprehensive ban of nuclear weapon tests.

This matier has been the object of many years’ work. As
early as 1959 the question of the suspension of nuclear and
thermonuclear tests was included in the agenda of the United
Nations Geperal Assembly. Since then reseolutions on the
prgent need of such suspension have been adopted by the
Assembly each year.

Tn 1962 the General Assembly condemned all nuclear
weapon fests and asked that they cease immediately and not
fater than 1 January 1963.68 The eight-pation joint memo-
randum of 16 April 196252 was endorsed as a basis for negotia-

07 Protocol for the Prohibition of the Use in War of As-
phyxiating, Poisonous or Other Gases, and of Bacteriological
Methods of Warfare (League of Nations, Treaty Series, vol.
XCIV (1929), No. 2138).

68 Resolution 1762 A (XVII).

80 Official Records of the Disarmament Commission, Sup-
plement for Yanuary 1961 to December 1962, document DC/
203, annex 1, sect. J.



tions. The eight non-alipned members of the Conference of
the Eighteen-Nation Commitiee on Disarmament presented
several such joint memoranda outlining their views on this
malter between 1962 and 1968,

In the Treaty Banning Nuclear Weapon Tests in the
Atmosphere, in Quter Space and under Water,70 the three
nuclear-weapon Powers parties to the Treaty committed
themselves to seek to achieve the discontinuance of all test
explosions of nuclear weapons for all time and to continue
negotiations to thai end.

In its latest resolution on the subject, resolutios 2663 B
{(XXV) of 7 December 1970, the General Assembly urped
all States that had not yet done so to adhere without further
delay to the partial test-ban Treaty of 1963 and again called
upon all nuclear-weapon States to suspend nuclear weapon
tests in all environments

The General Assembly in the same resolution reguested
the Conference of the Commitiece on Disarmament to con-
tinue, as a matter of urgency, its deliberations on a trealy
banning underground nuclear weapon tests and to submit to
the Assembly at its iwenty-sixth session a special report on
the results of these deliberations. The Secretary-General of
the United Nations, in his letter to the Co-Chairman of the
Conference of the Committee on Disarmament, dated 16
February 1971 (see sect. 1 above), wished to draw attention,
in particular, 1o this mandate.

The nine delegations again want fo call to serions attention
the fact that not all the nuclear-weapon States have adhered
to the partial test-ban Treaty yet and that nuclear weapon
tests are stil carried out in the atmosphere. They are also
gravely concerned that nuclear weapon tesis—some of great
magnitude—are continued underground by parties to the
partial test-ban Treaty, an activily contrary to the expecta-
tion of world opinion and inconsistent with the aim of that
Treaty, It muost 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 contribution
to the haliing of the nuciear arms race, complementing the
commitment of non-nuclear-weapon States in the Trealy on
the Non-Proliferation of Nuclear WeaponsTt not to acquire
nuclezr weapons.

Attention has been drawn ecarfier to the fact that under-
ground tests have led to leakages of radiocactive debris outside
the territorial limits of testing States The mnine delegations
wish 1o underline that even an oceurrence of such radio-
activity, which does not generate health hazards, still consti-
tutes an infringement of the partial test-ban Treaty. They
understand that such releases have continued to oceur, thus
resutting in an undesirable weakening of the integrity of the
partial test-ban Treaty.

70 United Nations, Treary Series, vol, 480 (1963), No. 6964
7t General Assembly resolution 2373 (XXII), annex.

The nine delegations express the hope that the bilateral
negotiations between the United States and the USSR on the
fimitation of sirategic arms will very soon bring about a first
positive result and thereby pave the way for immediate
further efforts in the field of nuclear disarmament. An agree-
ment on a comprehensive test ban could ia its turn have
a positive influence upon the continued bilateral nepotiations
between the United States and the USSR on the limitation
of strategic arms. Such an agreement is in fact indispensable
for halting the politically devastating and economically wasteful
qualitative arms race in the nuclear sphere and for creating
the necessary climate for further measures of disarmament.

The nine delegations note with satisfaction the scientific
progress taking place in the field of seismology. Considerable
attention has been devoted in the Conference of the Com-
mittee on Disarmament to the technical aspects of the
verification of a ban on underground nuclear weapon tests,
The nine delegations are convinced that the verification
problem could be resolved on the basis of natiomal means,
ie, remote conirol supplemented and improved upon by
international co-operation and procedures. The two methods
complement each other. An adequale interpational exchange
of seismological data from national stations shovld be pro-
moted by concrete measures in order to facilitale such a
sofution of the verification problem. Such measvres, coupied
with a withdrawal clause and provisions for relatively frequent
review conferences, should ensure that the required deterrence
level is obtained.

The nine delegations affirm the benefits of the applicati
of noclear technology for peaceful purposes to all countries
and are of the opinion that the peaceful application of
nuclear explosives needs to be regulated. The International
Atomic Energy Apency should play an important role in
this context

The nine delegations ardently desire to see an immediate
and comprehensive prohibition of all muclear weapon tests.
Such tests endanger the existence of all treaties concluded
so far in the nuclear disarmament field, as well as the con-
tinued disarmament negotiations. Renewed and urgent efforis
must thus be made to conclude a treaty banning underground
nuclear weapon tests, whereby the partial fest-ban Treaty will
be completed. Both treaties should be adhered to by all
nuclear-weapon States.

The nine delegations particularly expect the testing nuclear-
weapon States to pive priority to this guestion and to take an
active and constructive part in working out a treaty banning
underground auclear 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 Com-
mittee on Disarmament, inciuding some members of t}‘t
group of twelve. They request that the nuclear-weapon Statéis
submit their own proposals as a matter of urgency, so that
purposeful negotiations can be undertaken Immediately.

ANNEX D
List of verbatim records of the meetings of the Conference
of the Commiltee on Disarmament

CCD/PV.495-516 (23 February-13 May 1971): records of the 495th to 516th meetings.
CCD/PV 517-544 (29 June-30 September 1371): records of the 517th to 544th meetings
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