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CCD/51l/Rev.l 
G August 1977 

Original: Russian 

UFIOIT OF SOVIET SOCIALIST REPUBLICS 

Revised draft agreement on the prohibition of the development 
"and manufacture of new types of weapons of mass destruction 

and new systems of such weapons 

The States Parties to this Agreement, 

Guided by the interests of strengthening international peace and 

security, 

Desiring to contribute to the cause of saving mankind from the danger of the 

use of new means of warfare, limiting thp arms race and bringing about 

disarmament, 

Recognizing that modern science and technology have reached a level where 

a serious danger arises of the development of new, still more destructive types of 

weapons of mass destruction and of new systems of such weapons, 

Conscious that the development and manufacture of such weapons are fraught 

with the most serious consequences for the peace and security of nations, 

Bearing in mind that recent years have seen the conclusion of a number of 

important agreements concerning limitation of the arms race and disarmament, 

including those relating to the prohibition of weapons of mass destruction, 

Expressing 'he profound interest of states and peoples in the adoption of 

measures to prevent the use of the achievements of modern science and technology 

for the development and manufacture of the above-mentioned weapons of mass 

destruction, 

Desiring to promote the strengthening of confidence among nations and the 

further improvement of the international situation, 

Seeking to contribute to the realization 'of the lofty purposes and principles 

of the Charter of the United Nations, 

Having agreed as follows: 

Article I 

1. Each State Party to this Agreement undertakes not to develop or manufacture 

new types of weapons of mass destruction or new systems of such weapons. 
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For the purposes of this Agreement, the expression "new types and new systems 

of weapons of mass destruction" includes weapons which may be developed in the 

future, either on the basis of scientific and technological principles that are 

known now but that have not yet been applied severally or jointly to the 

development of weapons of mass destruction or on the basis of scientific and 

technological principles that may be discovered in the future, and which will have 

properties similar to or more powerful than those of known types.of weapons of 

mass destruction in destructive and/or injuring effect. 

The list of types and systems of weapons of mass destruction to be prohibited 

by this Agreement is contained in the Annex to the Agreement. 

2. In the event that new areas of development and manufacture of weapons of 

mass destruction and systems of such weapons not covered by this Agreement emerge 

after the entry into force of the Agreement, the Parties shall conduct negotiations 

with a view to extending the prohibition provided for oy this Agreement to cover 

such potential new types and systems of weapons. 

3. States Parties to the Agreement may, in cases where they deem it necessary, 

conclude special agreements on the prohibition of particular new types and systems 

of weapons of mass destruction. 

4. Each State Party to this Agreement undertakes not to assist, encourage or 

induce any other State, group of States or international organization to engage 

in activities contrary to the provisions of paragraph 1 of this article. 

Article II 

Each State Party to this Agreement undertakes, in accordance with its 

constitutional procedures, to take the necessary measures to prohibit and prevent 

any activity contrary to the provisions of this Agreement within the territory of 

such State, under its jurisdiction or under its control anywhere. 

Article III 

1. In the event that any State Party to this Agreement has any suspicions that 

another State Party has violated the provisions of this Agreement, the parties 

concerned undertake to consult one another and to co-operate in solving the 

problems which arise. 

2. If the consultations referred to in paragraph I of this article fail to 

produce results mutually acceptable to the parties concerned, the State which has 

such suspicions may lodge a complaint with the Security Council of the 

United Nations. Such complaint shall include evidence confirming its validity and 

a request for its consideration by the Security Council. 
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J. Each State Party to this Agreement undertakes to co-operate in carrying out 

any investigation which the Security Council may i n i t i a t e , in accordance with the 

provisions of the Charter of the United. Nations, on the basis of the complaint 

received by the Council. The Security Council shall inform the States Parties 

to the Agreement of the resul ts of the investigation. 

4- Each State Party to this Agreement undertakes to provide or support 

assistance in accordance with the Charter of the United Nations to any State Party 

to the Agreement which so requests, i f the Security Council decides that such 

State Party has been exposed to danger as a resul t of violation of the Agreement. 

Article IV 

1. Nothing in this Agreement shall be interpreted as affecting the inalienable 

right of all the States Parties to the Agreement to -develop and use scientific 

research and discoveries exclusively for peaceful purposes without any 

discrimination. 

2. The States Parties to this Agreement undertake to facilitate scientific and 

technological co-operation in the use of the latest achievements and discoveries 

of science and technology for peaceful purposes. 

Article V 

Each State Party to this Agreement undertakes to pursue in a spirit of 

good will negotiations on effective measures to limit the arms race in all its 

forms and put an end to it, and also on a treaty on general and complete 

disarmament under strict and effective international control. 

Article VI 

1. Any State Party may propose amendments to this Agreement. Each proposed 

amendment shall be submitted to the depositary Governments anr circulated "oy them 

to all Parties to the Agreement, which shall inform the depositary Governments of 

the acceptance or rejection of the amendment as soon as possible after its receipt. 

2. The amendment shall enter into force for each State Party accepting the 

amendment upon its acceptance by a majority of the States Parties to the Agreement, 

including the depositary Governments, and thereafter for each remaining State Party 

on the date of its acceptance of the amendment. 

Article VII 

1. This Agreement shall be of unlimited duration. 

2. Each State R.rty to th is Agreement shal l , in the exercise of i t s State 

sovereignty, have the right to withdraw from the Agreement if i t decides that 

extraordinary circumstances related to the subject-matter of the Agreement liave 
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jeopardized its supreme interests. It shall give notice of such withdrawal 

to all other States Parties to the Agreement and to the Security Council of 

the United Nations three months in advance. Such notice shall include a statement 

of the extraordinary circumstances which.it regards as having jeopardized its 

supreme interests. 

Article VIII 

1. This Agreement shall be open to all States for signature. Any State 

which does not sign the Agreement before its entry into force in accordance with 

paragraph 3 of this article may accede to it at any time. 

2. This Agreement shall be subject to ratification by signatory States. 

Instruments of ratification and accession shall be deposited with the Governments 

of , which are hereby designated the depositary Governments. 

3. This Agreement shall enter into force after the deposit of instruments of 

ratification by ...... Governments, including the Governments designated the 

Governments depositaries of the Agreement. 

4- For States whose instruments of ratification or accession are deposited 

subsequent to the entry into force of this Agreement, it shall enter into force 

on the date of the deposit of their instruments of ratification or accession. 

5. The depositary Governments shall promptly inform all signatory and acceding 

States of the date of each signature, the date of deposit of each instrument of 

ratification or accession and the date of the entry into force of this Agreement, 

and of the receipt of other notices. 

6. This Agreement shall be registered by the depositary Governments pursuant 

to Article 102 of the Charter of the United Nations. 

Article IX 

This Agreement, 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 Agreement shall be 

transmitted by the depositary Governments to the Governments of the signatory 

and acceding States. 

IN WITNESS WHEREOF the undersigned, duly authorized, have signed this 

Agreement. 

DONE in copies, at ...... on the day of , .... 
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AMEX TO THg AGBEEMENT 

An approximate list of types and systems of weapons of 
mass destruction covered by the Agreement on the 
prohibition of the development and manufacture of new 
types of weapons of mass destruction and new systems 

of such weapons 

The following types and systems of weapons shall be prohibited by the 

Agreement on the prohibition of the development and manufacture of new types of 

weapons of mass destruction and new systems of such weapons: 

(1) Radiological means of the non-explosive type acting with the aid of 

radioactive materials. 

(2) Technical means of inflicting radiation injury based on the use of 

charged or neutral particles to affect biological targets. 

(3) Infrasonic means using acoustic radiation to affect biological targets. 

(4) Means using electromagnetic radiation to affect biological targets. 

This list of types and systems of weapons to be prohibited may be 

supplemented as necessary. 
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CCD/521 
15 February 1977 

Original: English 

LETTER DATED 28 JANUARY 1977 FROM THE SECRETARY-GENERAL OF 
THE UNITED NATIONS TO THE CO-CHAIRMAN OF THE CONFERENCE OF 
THE COMMITTEE ON DISARMAMENT TRANSMITTING THE RESOLUTIONS 
ON DISARMAMENT ADOPTED BY THE GENERAL ASSEMBLY AT ITS 

THIRTY-FIRST SESSION 

I have the honour to transmit herewith the following resolutions adopted by 

the General Assembly at its thirty-first session, which entrust specific 

responsibilities to the Conference of the Committee on Disarmament: resolution 

31/65, "Chemical and bacteriological (biological) weapons"; resolution 31/66, 

"Urgent need for cessation of nuclear and thermo-nuclear tests and conclusion of 

a treaty designed to achieve a comprehensive test ban"; resolution 31/68, "Effective 

measures to implement the purposes and objectives of the Disarmament Decade"; 

resolution 31/72, "Convention on the Prohibition of Military or Any Other Hostile 

Use of Environmental Modification Techniques"; and resolution 31/7^, "Prohibition 

of the development and manufacture of new types of weapons of mass destruction and 

new systems of such weapons". 

I would like to draw your attention, in particular, to the following specific 

provisions contained in these resolutions: 

(a) In resolution 31/65, operative paragraph 3 requests the Conference of 

the Committee on Disarmament to continue negotiations as a matter of high priority, 

taking into account the existing proposals, with a view to reaching early agreement 

on effective measures for the prohibition of the development, production and 

stockpiling of all chemical weapons and for their destruction; and operative 

paragraph 6 requests the Conference of the Committee on Disarmament to report on 

the results of its negotiations to the General Assembly at its thirty-second 

session. 

(b) In resolution 31/66, operative paragraph 6 urges the Conference of the 

Committee on Disarmament to continue to give the highest priority to the conclusion 

of a comprehensive test ban agreement and to report to the General Assembly at its 

thirty-second session on the progress achieved. 

(c) In resolution 31/68, operative paragraph 7 urges the Conference of the 

Committee on Disarmament to adopt, during its 1977 session, a comprehensive 

programme dealing with all aspects of the problem of the cessation of the arms race 

-6-



and general and complete disarmament under strict and effective international 

control, in accordance with General Assembly resolution 2602 E (XXIV) proclaiming 

the Disarmament Decade. 

(d) In resolution 31/72, operative paragraph 4 calls upon the Conference of 

the Committee on Disarmament, without prejudice to the priorities established in 

its programme of work, to keep under review the problem of effectively averting the 

dangers of military or any other hostile use of environmental modification 

techniques. 

(e) In resolution 31/74, operative paragraph 1 requests the Conference of 

the Committee on Disarmament to continue the negotiations , with the assistance of 

qualified governmental experts, aimed at working out the text of an agreement on 

the prohibition of the development and manufacture of new types of weapons of mass 

destruction and new systems of such weapons and to submit a report on the results 

achieved to the General Assembly for consideration at its thirty-second session. 

Furthermore, the General Assembly, in operative paragraph 6 of resoltuion 

31/70, entitled ''Comprehensive study of the question of nuclear-weapon-free zones 

in all its aspects", decided to convey the comprehensive study and the report of 

the Secretary-General related thereto, inter alia, to the Conference of the 

Committee on Disarmament for the further consideration and measures that it may 

deem appropriate within its field of competence. 

The General Assembly, in the above-mentioned resolutions 31/65, 72 and 74, 

also requested the Secretary-General to transmit to the Conference of the Committee 

on Disarmament all the relevant documents and records. They are the following: 

Resolution 31/65: A/31/27, A/C.1/31/PV.20-40, 42, A/C.1/31/L.13, A/31/373, 

A/31/PV.96. 

Resolution 31/72: A/31/27, A/C.1/31/L.4, L.4/Rev.l, A/C.1/31/8, A/C.1/31/L.5, 

L.5/Rev.l, L.5/Rev.2 and Corr.l, L.5/Rev.3, 

A/C.1/31/PV.20-44, 50-51, A/31/382, A/31/PV.9&. 

Resolution 31/74: A/31/27, A/C.1/31/L.10, L.lO/Rev.l, L.10/Rev.2, 

A/C.1/31/PV.20-39, 41, 46-47, A/31/385, A/31/PV.96. 

The relevant documents and records in connexion with the other resolutions are 

the following: 

Resolution 31/66: A/31/27, A/C.1/31/L.15, A/C.1/31/PV.20-39, 42, 44, A/31/374, 

A/31/PV.96. 

Resolution 31/68: A/31/27, A/C.l/3l/L.l4, A/C.1/31/PV.20-39, 4l, 44, A/31/378, 

A/31/PV.96. 
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Resolution 31/70: A/10027/Add.1, A/31/189 and Add.l and 2, A/C.1/31/L.8, 

A/C.1/31/PV.20-39, 44, 47, A/31/380, A/31/PV.96. 

All these documents and records were distributed during the thirty-first 

session of the General Assembly to all Members of the United Nations, including all 

members of the Conference of the Committee on Disarmament. 

I also have the honour to transmit herewith, for the information of the 

Conference of the Committee on Disarmament, the following resolutions adopted by 

the General Assembly at its thirty-first session which deal with disarmament 

matters: resolution 31/64, "Incendiary and other specific conventional weapons 

which may be the subject of prohibitions or restrictions of use for humanitarian 

reasons"; resolution 31/67, "Implementation of General Assembly resolution 

3467 (XXX) concerning the signature and ratification of Additional Protocol II of 

the Treaty for the Prohibition of Nuclear Weapons in Latin America (Treaty of 

Tlatelolco)"; resolution 31/69, "Implementation of the Declaration on the 

Denuclearization of Africa"; resolution 31/71, "Establishment of a nuclear-weapon-

free zone in the region of the Middle East"; resolution 31/73, "Establishment of a 

nuclear-weapon-free zone in South Asia"; resolution 31/75, "Implementation of the 

conclusions of the first Review Conference of the Parties to the Treaty on the 

Non-Proliferation of Nuclear Weapons"; resolution 31/87, "Reduction of military 

budgets"; resolution 31/88, "Implementation of the Declaration of the Indian Ocean 

as a Zone of Peace"; resolution 31/89, "Conclusion of a treaty on the complete and 

general prohibition of nuclear-weapon tests"; resolution.31/90, "Strengthening of 

the role of the United Nations in the field of disarmament"; resolution 31/189, 

"General and complete disarmament"; and resolution 31/190, "World Disarmament 

Conference". 

I also wish to call attention to the following resolutions which are related 

to disarmament matters: resolution 31/9, "Conclusion of a world treaty on the 

non-use of force in international relations"; resolution 31/11, "Report of the 

International Atomic Energy Agency"; resolution 31/19, "Respect for human rights in 

armed conflicts"; and resolution 31/92, "Implementation of the Declaration on the 

Strengthening of International Security". 

Copies of these resolutions are attached. 

Accept, Sir, the assurances of my highest consideration. 

(Signed) Kurt Waldheim 
Secretary-General 

/For the text of the above-mentioned resolutions, see Official Records of the 
General Assembly, Thirty-first Session, Supplement No. 39./ 
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CCD/522 
15 February 1977 

Original: Russian 

TOIOTT OF SOVIET SOCIALIST REPUBLICS 

Memorandum of the Soviet Union on questions of ending; the 
arms race and disarmament 

Under the new historic conditions in which international detente is making 

itself felt to an ever-greater decree and people everywhere entertain increasing 

hopes for the establishment of lasting peace, the Soviet Union, guided by the 

foreign policy programme of the 25th Congress of the CPSU, renews its appeal to 

all States Members of the United Nations, to all the States of the world, to 

redouble their efforts towards solving the problem which is greatest in scope and 

significance in contemporary relations among States — the problem of ending the 

arms race and disarmament. 

No task confronting mankind today is more urgent. "Today, this objective is 

more vital than ever", declared L.I. Brezhnev, General Secretary of the Central 

Committee of the CPSU. "Mankind is tired of sitting upon mountains of arms, yet 

the arms race, spurred on by aggressive imperialist circles, is becoming more 

intensive." 

An arms race in the nuclear age is fraught with a far more serious threat to 

the life of the peoples than at any time in the past. Modern weapons are thousands 

of times more powerful than any of those used in wars of earlier periods. The 

destruction of Hiroshima— the first victims of the use of nuclear weapons - lives in 

the memory of the peoples as a horrible tragedy. But nowadays States possess such 

types of these weapons and possess them in such quantities that hundreds, and even 

thousands, of cities like Hiroshima could be destroyed. One modern nuclear warhead 

has a destructive power exceeding that of all explosives used by States in the 

Second World War. Yet weapons of mass destruction continue to develop, absorbing 

the latest achievements of the scientific and technological revolution, and they 

are ever growing in quantity. 

It is an utterly false concept which justifies the arms race by alleging that 

the "balance of fear" is indeed a safeguard for peace. An official report by 

United Nations experts, world famous scholars, admits with full justice that each 

new step in the development of weapons of mass destruction entails a new and still 

more ominous degree of uncertainty and increased danger. The arms race provides 

security for no one. 
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Another thing is also obvious. If the arms race is not stopped, it will 

inevitably set up a barrier to the strengthening- of political detente in relations 

between States. This is why ar. increasing number cf States recognize the need for 

supplementing political detente with efforts towards reducing military confrontation 

and facilitating disarmament. The States that participated in the Conference on 

Security and Co-operation in Europe unanimously came out in favour of such a policy. 

The arms race is inconsistent with the interests ana the will of the peoples. 

Only the militarists and the military-industrial complex stand to gain from it. The 

arms race consumes the vital resources of countries and deprives the peoples of a 

considerable and ever-growing proportion of the wealth created by their labour. 

According to United Nations data, the world as a whole now spends about $300 billion 

a year on armaments, i.e., $1 million every two minutes. This considerably exceeds 

the entire national income of the developing countries of Asia and Africa. In the 

modern world, it costs on the average 60 times less to educate a child for creative 

endeavour than to teach a soldier the ABC's of destruction. And more and more States 

are being drawn into the arms race. 

The continuance of the arms race hampers the solution of such urgent problems 

common to all mankind as the development of essentially new sources of energy, 

extensive exploration and use of the oceans and outer space, prevention of disastrous 

changes in the environment, and the eradication of disease, hunger and cultural 

backwardness. For all this to be done, enormous investments are needed, and it is 

impossible to mobilize sufficient resource without putting ;\n end to the competition 

in armaments. 

Thus, the problem confronting mankind today is as follows: either the arms 

race will be stopped and States will embark on disarmament, reducing step by step 

the threat of military conflict and releasing more and more material and 

intellectual resources for the purposes of economic and social development, or the 

gigantic war-preparations machine will consume an ever-greater amount of resources 

vitally needed by people, while the shadow of the catastrophe of war will loom 

larger and larger over all nations. 

For any State desirous of safeguarding the security of its people and of 

creating the most favourable opportunities for their advancement along the road 

of progress, for any politician conscious of his responsibility for world 

developments, and for any sensible person, there can only be one alternative: to 

do everything that can be done to bring about disarmament and the cessation of the 

arms race. This is not a simple task, for in working out any measure in the field 

of disarmament, States have to take decisions on matters having a direct bearing 

on their national security and must carefully weigh the various political, strategic, 

technological and military factors. However, it is well known that the failure to 

put an end to the arms race is not due to these difficulties. 
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The main obstacle is the resistance of the forces of imperialism. This 

obstacle finds its principle support in monopolistic quarters for which the arras 

race brings in thousands of millions of dollars in profits. Another obstacle is 

the cold-war policy of political partios and groups which will not abandon their 

foolhardy designs to rosolve the- historical confrontation of the two social systems 

by force. Also desirous of impeding the resolution of disarmament problems are 

those who cynically assert that mankind's future can most easily be built on 

radioactive ruins, who, in pursuit of the narrow objectives of their great-Power 

policy, which are alien to the interests of the peoples, are ready to doom even 

their own people to mass annihilation in another world war. 

These forces would not stop at any means of deception in the attempt to 

complicate the question of the cessation of the arms race and to hamper the struggle 

of the peoples for disarmament. These include shameless slander directed at the 

policies of States advocating disarmament, and specious reasoning about the lust for 

power inherent in man and about human rights and fundamental freedoms, with the aim 

of covering up the most inhuman and brutal activity of all — the manufacture of 

weapons for the annihilation of people. 

However, there is not, nor can there be, any doubt about the real 

possibility of overcoming the opposition of the opponents of disarmament. In 

these, bur times, the alignment of forces in international politics is not at all 

in their favour. The socialist States, whose social and political character rules 

out any kind of interest in war and armaments, are resolutely and persistently 

striving to bring about the cessation of the arms race. The non-aligned movement 

is also in favour of disarmament. Statesmen and politicians of widely differing 

countries throughout the world are becoming more keenly aware of the fact that in 

the nuclear age a military conflict is fraught with exceedingly grave consequences 

and that the interests of security demand the curbing of the arms race and not its 

further intensification. The voice of public opinion is becoming louder and more 

confident in demanding the early adoption of effective measures to this end. 

The possibility of solving the disarmament problem has been convincingly 

demonstrated by the fact that in recent years certain steps of this kind have indeed 

been taken. Although these are but first steps and are limited in scope, they are 

of great importance. 

These are the Soviet-United States agreements for preventing nuclear war and 

reducing the risk of its accidental outbreak and for the limitation of strategic 

arms, as well as the agreement between the Soviet Union and Franco on the prevention 

of accidental or unauthorized use of nuclear weapons. 
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Thun_. are the measures for limiting, the nuclear :.r=s raco, including the treaties 

on the prohibition of nuclear weapon tests in the rtmo^phere, in outer spree and 

under water; on the limitation of underground nuclear weapon tests; on the non-

proliferation of nuclear weapons; and on the prohibition: of tha em$lsmm&ti& of• nWlea*" 

weapons in outer space, on celestial bodies, on the. sea-^d and. the acesS- floor. TaUeS 

are now in progress on a long-term Soviet-United States agreement on the limitatioJl of 

strategic offensive arms, and the successful completion of these talks would be- a 

major new contribution to, the consolidation of international peace and security. 

These are also the international convention on the prohibition of the development 

and production and the destruction of stockpiles of bacteriological (biological) and 

toxin weapons, which is already in force, and the convention on the prohibition of 

military and any other hostile use of environmental modification techniques, the 

discussions on which are nearing completion. 

And, finally, these are the efforts being,made to ease military-confrontation in 

different parts of the world. Of special importance in this connexion are, 

unquestionably, the negotiations now going..on regarding the reduction.of. armed forces 

and armaments in Central Europe, the area where the most powerful groups of NATO and. 

Warsaw Treaty armed forces are concentrated. Having recently advanced new proposals 

aimed at moving these negotiations forward, the participating socialist countries are 

now expecting reciprocal steps from their counterparts. 

The Soviet Union's proposal for the conclusion of a world treaty on the non-use 

of force in international relations is now getting broad support. The purpose-of 

this initiative is, through the joint effort of States, to make the principle of the 

non-use of force embodied in the United nations Charter an integral part of the 

practical policies of States and an effective rule 0f international life. The use of 

both nuclear and conventional weapons should be completely excluded from relations 

between States. 

Thus, at the present time new prerequisites, both political and material,, for 

more resolute progress towards ending the arms race and towards disamamat ar* now 

taking shape. In the past, including the years preceding the Second World War ami 

the first post-war decades, such prerequisites did not e%ist. They-,do e.xist now-. 

It is the duty of all States to make the utmost use 0f thom ^ ,, . , ^ 
'lem m the. interests of 

inter national peace end security and in the interest of the. 
" peoples.. 
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The Soviet Union i s prepared, tw i t h..-o been in the pcet, to conduct negotiations 

on the meat radies! diaarnuimunt moayureo, going evan ao far as general and complete 

aisaffflHfflgnt. It. i s prepared, in concert with i t s Varaaw Trusty r l l i e s , to take steps 

fer th# ^reciprocal dismantling of counterbalancing mi l i ta ry-pol i t ica l groupings of 

States @r, to begin with, of their military organizations. If not a l l par t ies are 

pr@P*P@d to e t t about realizing thmee objective; at once, they should do so gradually, 

step by step. What i s most important i s to move on from rlicussions on ending the arme 

raoe to practical action. 

An analysis of the present world pol i t ica l and ctrs tegic Bituation, of the trends 

and prospects for the future and of the material and technological factors determining 

the nature and form of the arms race leado to the conclusion that under present conditions 

the main areas for co-ordinated action by States in the field of disarmament are the 

following. 

1. Cessation of the nuclear aims race, reduction and 
subsequent elimination of nuclear weapons 

In a situation in which nuclear weapons pose the greatest danger to mankind, 

complete nuclear disarmament becomes the most important measure. 

The Soviet Union has always favoured the banning of nuclear weapons and the i r 

exclusion from the arsenals of States . I t worked for this when nuclear weapons had 

just appeared. At that time the stockpiles of such weapons were not large and i t 

was re la t ively easier to agree on their prohibition end elimination. How that 

nuclear weapons have grown into a huge complex of iypoc and syr.terns of means of 

destruction, diverse in purpose, capacity and ways of delivering nuclear charges to the 

target , the problem of eliminating them hes become much more d i f f icu l t . But i t can be 

solved in the present si tuation as well. 

The f i r s t thing necessary for this purpose i s to step the arcs race, that i s , to 

stop manufacturing nuclear weapons, equipping the armed forces of States with them, 

developing and constructing new models and types of such weapons. At the same time, 

or immediately after that , reductions in the stockpiles of nuclear weapons should 

commence, with the transfer of nuclear materials thus released to peaceful sectors of the 

economy. The ultimate goal of the reduction should be the complete elimination of a l l 

types of nuclear weapons—strategic and t ac t i ca l , offensive and defensive. Along with 

the reduction of stockpiles of nuclear charges, warheads and bombs, there should be a 

reduction of the i r means of delivery. 

-13-



Natu ra l ly , simultaneously with nuclear disarmament, measures should be taken for 

the l i m i t a t i o n and reduct ion of -che armed forces of Stages and armaments of conventional 

types , which a l so pose a considerable t h r ea t to the -world's peoples . 

I t i s evident t ha t nuclear disarmament can be achieved only i f a l l S t a t e s possessing 

nuclear weapons take pa r t i n i t . I t i s inconceivable tha t some nuclear Powers should 

be moving ahead towards e l iminat ing t h e i r nuclear weapons while o thers are s tockp i l ing 

and perfec t ing them. Therefore a l l nuclear Powers should p a r t i c i p a t e i n nuclear 

disarmament n e g o t i a t i o n s . As for the Soviet Union, i t i s prepared, as has been already 

s t a t ed by the Soviet s i d e , to s i t down a t any time a t the negot ia t ing tab le toge ther 

with a l l the o ther nuclear Powers for a comprehensive d iscuss ion of the nuc lear 

disarmament problem i n i t s f u l l scope and for a j o i n t e l abora t ion of concrete ways of 

i t s p r a c t i c a l s o l u t i o n . The Soviet Union has no objec t ion to non-nuclear Powers a lso 

taking par t i n such n e g o t i a t i o n s , since a l l count r ies and a l l the peoples of the world 

are i n t e r e s t e d i n nuc lear disarmament. 

2. P roh ib i t i on of nuclear-weapon t e s t s 

An important i s s u e , on the so lu t ion of which the cessa t ion of the arms race l a rge ly 

depends, i s the p roh ib i t i on of a l l nuclear-weapon t e s t s . This problem should be 

tackled without wai t ing for the outcome of nego t i a t ions on complete nuclear disarmament. 

The p roh ib i t i on of a l l t e s t s of nuclear weapons w i l l put an end to t h e i r 

q u a l i t a t i v e improvement and prevent the emergence of new types of such weapons. The 

Moscow Treaty banning nuclear-weapon t e s t s i n the atmosphere, i n outer space and under 

water and the t r e a t y between the USSR and the United S t a t e s on the l i m i t a t i o n of 

underground t e s t s have only p a r t i a l l y solved t h i s problem. Furthermore, 3rwo nuclear 

Powers out of f ive have not acceded to the Moscow Trea ty , and one of them China, s t i l l 

continues to carry out nuclear t e s t explosions i n the atmosphere. 

The time has now come to br ing the task of stopping nuclear-weapon t e s t s to a 

conclusion. Conditions are qu i t e r ipe for t h a t , i n p a r t i c u l a r as a r e s u l t of the 

signing between the USSR and the United S t a t e s of a t r e a t y on underground nuc lear 

explosions fo r peaceful purposes, e s t ab l i sh ing such a procedure for carrying out 

peaceful explosions as w i l l preclude t h e i r use for per fec t ing nuclear weapons. 
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As is known, i n 1975 the Soviet Union proposed the conclusion of a treaty on the 

complete and general prohibition of nuclear-weapon tests, thai is, a treaty prohibiting 

the conduct of nuclear test explosions in all environments and by all States. The 

draft of such a treaty was submitted by the Soviet Union to the United Nations at that 

time, and a year has already passed since the General Assembly declared itself in 

favour of holding concrete negotiations to reach agreement on the complete and general 

prohibition of nuclear-weapon tests. However, cuing to the negative stand taken by 

some nuclear Powers, such negotiations have not started. It is necessary to begin them 

promptly. 

It is a known fact that the question of stopping underground nuclear tests was 

complicated by certain States which artificially exaggerated the-problem .of supervision. 

It was persistently alleged, in particular, that it was impossible without on-site 

inspections to tell natural seismic phenomena (earthquakes) from similar phenomena 

caused by underground nuclear explosions, and that therefore, it was impossible to 

verify whether States were complying with their obligations with regard to the prohibition 

of underground nuclear-weapon tests. Most experts never accepted that view, believing 

that national technical means and the international exchange of seismic data were 

sufficient to verify compliance with a treaty banning underground nuclear-weapon tests. 

With the development of technology for detecting and identifying seismic phenomena, 

this view now enjoys practically unanimous support among scientists. However, even 

now some States suggest providing for the possibility of on-site inspection of actual 

circumstances if there is doubt as io co^lia-ice with obligations to stop underground 

nuclear tests. 

The Soviet Union is convinced that no particular difficulties should arise in 

elaborating such a compromise basis for an agreement as would ensure a voluntary frame­

work for taking decisions relating to on-site ascertaining of relevant circumstances and, 

at the same time, impart confidence to all parties to the treaty that the obligations 

are complied with. The Soviet Union stands ready to participate in a search for a 

universally acceptable understanding on this basis. 

J. Consolidation of the regime of non-proliferation of nuclear weapons 

It is quite clear that the threat of nuclear war would immeasurably increase if 

other States which at present do not possess nuclear weapons were to become involved in 

the process of developing and stockpiling such weapons. It is not difficult to imagine 

the consequences that would be brought about by the development of a situation in which 

the arsenals of parties in conflict in one region or another included nuclear weapons 

as well. 
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Hence the effective prevention of a further spread of nuclear weapons is essential. 

The Treaty on the 1': n-Proliferation of Nuclear Weapons, to which about 100 States have 

become parties, has achieved a great deal in this regard. The obligation to renounce 

the proliferation of nuclear weapons is no*.' a rule of international lav. 

It.must, however, be taken into account that not all nuclear Powers have yet 

become parties to the Treaty on the Non-proliferation of Nuclear Weapons. Some 

non-nuclear States which are capable, in view of their industrial and technological 

level, of developing nuclear weapons of their own are also refusing to become parties 

to it. It is important, therefore, to make the Treaty on the Non-Proliferation of 

Nuclear Weapons genuinely universal. The Soviet Union supports all the decisions 

adopted in this respect by the United Nations. 

In the interests of consolidating the regime of non-proliferation of nuclear 

weapons it is also necessary to take actions of another kind. It is well known that 

in the process of their operation nuclear power plants produce and accumulate as a 

"by-product" a fissionable material — plutonium — which can be used for manufacturing 

nuclear weapons. With the development of international trade in nuclear materials, 

equipment and technology, possibilities of this kind will increase, including those of 

the States which have not assumed obligations under the Treaty on the Non-Proliferation 

of Nuclear Weapons. It is obvious that the States which supply nuclear materials, 

equipment and technology bear special responsibility in this connexion. Strict 

safeguards are needed to prevent international co-operation in the field of peaceful 

uses of nuclear energy from becoming a channel for spreading nuclear weapons. This is 

not a question of commerce but a question of policy, a question of international security. 

The Soviet Union is also firmly in favour of perfecting in every possible way the 

system of supervision over nuclear installations and materials that is exercised by the 

International Atomic Energy Agency. It is ready to co-operate with all interested 

States to this end. 

4. Prohibition and destruction of chemical weapons 

Following the conclusion of the convention banning bacteriological weapons, the 

task of completely prohibiting and eliminating another dangerous category of weapons of 

mass destruction — chemical weapons — has become especially pressing. The use of such 

weapons as far back as the years of the First World War caused grave suffering and mass 

deaths. Since that time, however, chemical warfare technology has made great strides. 

New types of chemical weapons threatening people with still more agonizing death have 

been developed. Radical improvements have also been made in the means of delivery of 

chemical weapons, which can now be used not only in combat areas, that is, against the 

armed forces of the other side, but also against the civilian population in vital centres 

of States. 
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The Soviet Union, together with many other countries, has long proposed that 

agreement should be reached on the prohibition and elimination of all chemical means of 

warfare. This problem should be solved radically and by a single action, as was the 

case with bacteriological weapons. However, the negotiations on this subject, which 

have already been going on for several years, still fail to offer prospects of such a 

comprehensive solution. A question that arises in this connexion concerns the possibility 

of starting with agreement on the prohibition and elimination of the most dangerous, 

lethal types of chemical weapons. The Soviet Union is ready to seek such a solution 

as well. A substantial contribution to this end could be the implementation of the 

Soviet-United States accord on a joint initiative to conclude a convention on the most 

dangerous, lethal chemical means of warfare. 

Supervision of compliance with the prohibition of chemical weapons should be based 

on national means. In this respect there exists a positive precedent in the convention 

banning bacteriological weapons. At the same time, the Soviet Union is ready to examine 

the possibility of using additional supervision procedures and, in particular, to discuss 

methods of verifying the destruction of stockpiles of chemical weapons which are to be 

excluded from the arsenals of States. 

There is not, and there cannot be, any reason for delay on the question of banning 

chemical weapons. What is needed is a demonstration of the political will and desire 

to reach generally acceptable agreement. 

5. Prohibition of the development of new types and 
new systems of weaoons of mass destruction 

Scientific and technological progress poses the pressing problem of preventing the 

emergence, of new types and systems of weapons of mass destruction. New types of weapons 

may appear even in the foreseeable future and may become commensurate in destructive 

capability with nuclear, chemical or bacteriological weapons, or even surpass them. 

At present there are no limitations whatsoever on the use of science for such 

purposes. This means that the most unexpected developments, whose consequences cannot 

be foreseen, may occur at any time. The danger is great, and it is necessary to find 

means to avert it. 
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It was precisely these considerations that guided the Soviet Union when it proposed 

in 1975 the conclusion of an international agreement which would prevent the 

development and manufacture of new types and systems of weapons of mass destruction. 

As is known, negotiations in this matter arc already under way, which is a positive 

factor. In the course of the negotiations it has become desirable to specify the 

object of the prohibition, that is, define new types and now systems of weapons of 

mass destruction. 

The Soviet Union is ready to propose an approach which would include among new 

types of weapons of mass destruction any types of weapons based on qualitatively new 

principles of action-- according to the method of use and the targets to be attacked 

or the nature of their impact. Some examples are ray weapons capable of affecting 

blood and intracellular plasma, infrasound weapons designed to damage internal organs 

and affect human behaviour, or genetic weapons whose use would affect the mechanism of 

heredity. If we take into account the fact that the forward march of science never 

stops, it is not difficult to realize that possibilities for the development of even 

more dangerous types of weapons may emerge in the future. 

Mew systems of weapons of mass destruction should not be developed either for new 

types of such weapon;- or for those types of weapons which are based on scientific 

principles already in use but whose characteristics can be made even more dangerous 

by introducing new teclmical elements of combat or support means. In this context, 

aero-space systems of nuclear weapons using transport space ships as a basis may 

serve as an example. 

The question of the prohibition of the development of new types and new systems 

of weapons of mass destruction is an important and timely one; it embraces an essential 

aspect of the whole problem of disarmament and prevention of war. Negotiations on 

this question should be given top priority. 

6. Reduction of armed forces and conventional armaments 

Nuclear and other types of weapons of mass destruction unquestionably pose the 

greatest threat to mankind. But can anyone forget how many millions of human lives 

have been lost as a result of the use of so-called conventional armaments? Even in 

the period since the Second World V'r.r the destructive power of these weapons has 

increased manyfold. A modern tank is a weapon many times more deadly than a tank of 

the 1940s. The same is true of artillery, small arms and, of course, aircraft. 
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The military conflicts which have taken place in various parts of the world in 

recent years have shown the tragic consequences for people of the use of new models of 

conventional weapons and the vast destruction of material values which they cause. 

Thus, past experience confronts States with the task of talcing practical measures 

to reduce the number of aircraft, artillery, tanks and other modern types of 

conventional armaments as well as armed forces equipped with those weapons. Since the 

Second World War, the Soviet Union has repeatedly made concrete proposals in this regard. 

It has cited specific figures for ceilings on the strength of the armed forces of major 

States and has expressed willingness to conduct negotiations on the matter both within 

the framework of a programme of general complete disarmament and as a separate measure 

covering major States. These proposals have not been accepted. Even now, however, 

the Soviet Union is prepared to conduct negotiations on the reduction of armed forces 

and armaments. Given a desire for this on the part of all States possessing powerful 

armed forces, such negotiations could lead to positive results and to constructive 

agreements. 

Similarly, the Soviet Union considers it desirable that new efforts should be made 

at the international level to bring about the elimination of all military bases in 

foreign territory and the withdrawal of foreign troops from such territory. The 

United Nations has, in many of its forums, expressed itself in very definite terms in 

favour of a solution to this problem both on a global scale and in relation to 

individual continents. However, no progress has been made in this regard — a fact 

which cannot but cause concern. The Soviet Union is, as before, prepared to co-operate 

actively and constructively in solving this problem. 

7. Zones of rjeace in the Indian Ocean and other regions 
i r i " * r i ! • • • - • • • ! • • • • • !•• • i 11,1 i i i , i • i i i ii i i i J • • ! • • 

In recent years, States in various parts of the world have been ever more insistent 

in raising the question of carrying out regional measures of military detente and have 

particularly stressed that Powers which do not belong to a given region should not build 

up their armed forces or establish military bases there. 

Thus, the coastal States of the Indian Ocean are expressing concern at the fact 

that some States which are geographically very remote from the region are expanding 

their military bases there and increasing their military presence. Regarding such 

actions as a threat to their independence and security, these countries are putting 

forward the idea of transforming the Indian Ocean into a zone of peace. The 

Soviet Union regards this proposal with understanding. 
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Obviously, the key question here is to ensure that there are no foreign military 

bases in the Indian Ocean, that bases which have been established there are dismantled 

and that no new bases are established. As far as the Soviet Union is concerned, it 

never has and does not now intend to build military bases in the Indian Ocean. 

In resolving the question of foreign military bases along thece linec, the 

Soviet Union would be prepared, to join with other Powers in seeking ways to reduce 

on a reciprocal basis the military activities of non-coastal States in the Indian Ocean 

and in the regions directly adjacent to it. Naturally, measures of thin kind must take 

fully into account the generally recognized rules of international law regarding 

freedom of navigation on the high seas and. the need for commercial stops at the ports 

of coastal States as well as for research. This question is of great importance to the 

Soviet Union, since virtually the only sea route navigable all the year round which 

links the European part of the USSR with the Soviet Far East passes through the 

Indian Ocean. 

The coastal States of the Indian Ocean are in favour of holding an international 

conference to discuss practical measures for transforming the region into a zone of 

peace. The Soviet Union would be prepared to consider the question of its attitude 

towards the convening of such a conference in the light of the considerations set out 

a bo ve. 

The Mediterranean is another region where military tensions, particularly in 

connexion with the Middle East conflict, have at times reached dangerous proportions. 

With a view to reducing these tensions, the Soviet Union proposed to the United States 

some time ago that an agreement should be reached on the withdrawal from the 

Mediterranean of Soviet and United States ships and submarines carrying nuclear weapons. 

This proposal still holds good, and it is in the interests of all States whose security 

in one way or another depends on the situation in the Mediterranean to work for its 

implementation. 

The problem of military detente has great immediacy for the Middle East. The 

Soviet Union has repeatedly expressed itself in favour of halting the armj race in 

the Middle East within the framework of a comprehensive political settlement of 

the Middle East conflict. 

In various parts of the world, interested States are putting forward, proposals 

for the establishment of denuclearized, zones. That reflects their desire for effective 

limitation of the proliferation of nuclear weapons and for a lessening of the threat of 
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nuclear war. The Soviet Union r.ipportc such proposals. It is prepared to co-operate 

in their implementation, having regard, of course, to what is possible in any given 

region where it is proposed to establish a denuclearized zone. It is important that 

such zones should actually bo free of nuclear weapons and that the relevant agreements 

should contain no loop-holes and should be fully consistent with the generally 

recognized rules of international law. 

G. Reduction of military budgets 

One promising approach to halting the; arms race and to disarmament irj the 

reduction of the military budgets of States. The resources thus released could be 

utilized for the economic and social progress of peoples and for accelerating the 

rate of economic growth, ensuring employment, developing new sources of energy, 

solving the food problem, combating disease and building new schools and. universities. 

The Soviet Union has repeatedly put forward proposals for reducing military 

budgets and has, by its actions, set an example in that regard. Several years ago, 

it proposed that agreement should be reached on the reduction of the military budgets 

of States permanent members of the United Nations Security Council by 10 per cent 

and utilization of part of the funds thus saved to provide assistance to developing 

countries. This proposal was approved by the United Hations General Assembly, but 

so far it has not been implemented because of opposition by those States which are 

stubbornly pursuing a policy of increasing military expenditure. 

The Soviet Union is prepared to take a flexible position regarding the specific 

figure with which a reduction of military budgets would begin. A figure greater or 

smaller than 10 per cent could be agreed upon as a first step for 1977. What is 

important, however, is that this question should as soon as possible become the subject 

of businesslike negotiations between the States concerned. The present steady growth 

of military expenditure by many States can and must give way to the practice of 

systematically reducing that expenditure. 

9. Negotiations on halting the arms race and on disarmament are being conducted in 

various forms: on a bilateral ba.-.is, particularly where States with the greatest 

military and war industry potential are concerned; within particular groups of States 

directly concerned, including negotiations at the regional level; in special bodies 

set up to discuss the disarmament problem as a. whole or individual aspects of it and. 

composed of States representing the major political groupings and geographical areas 

of the present-day world. Each year, questions relating to disarmament are given a 

prominent place in the work of the United Nations General Assembly. 
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On the whole, these various types of negotiations and discussions have proved 

their usefulness. They will unquestionably be used in the future as well. At the same 

time, the achievement of radical changes in dealing with the problem of 

disarmament, which affects the interests of all States without exception, requires 

consideration of it in the broadest and most authoritative possible international forum. 

Such a forum must, first of all, be truly universal, and all States must be 

represented in it; secondly, it must provide an opportunity for examining t3ie whole 

range of disarmament questions with t3ie necessary expertise, with due regard for all 

circumstances and in the necessary detail; thirdly, it must be given the power to 

take effective decisions. 

These prerequisites would be met by convening a World Disarmament Conference, 

and the Soviet Union continues to believe that such a conference should be lield. 

A special session of t3ie United Nations General Assembly could also be an 

appropriate forum for discussing disarmament questions in all their scope, for 

deciding through joint efforts on the ways and means of resolving them and for worlcing 

out a long-term programme of practical measures. In order to ensure that its results 

amount to something more than decisions containing general provisions in favour of 

disarmament of the kind with wliicli the archives of the United Nations are already 

overflowing, such a special session of t3ie General Assembly and the manner in which 

it is organized must not be routine in nature. ' It should be a very particular 3cind of 

session. It should be prepared, organized and held in such a way as to ensure a 

break-t3irough in solving tlic problems of disarmament. All its work s3iould fully 

reflect the high responsibility of all States in the world and, in particular, of 

the major Powers which possess the most powerful armaments and armed forces. 

The holding of a special session of the General Assembly should not, of course, 

push aside the question of a World Disarmament Conference. 

The Soviet Union conceives of the convening of such a session as an interim stage 

which should, by its decisions, prepare the way for a broad and far-reaching review 

of the problem of disarmament at the World Conference. The session sliould not be 

burdened with strict time limitations or with tlie procedure normally followed at 

General Assembly sessions, including special sessions. 

* •«• •>:• 
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Those are the views which the Soviet Union deems it necessary to bring to the 

attention of all States Members of the United Nations and of all States in the 

world. The Soviet Union hopes that these views, which are inspired by concern for 

peace and the security of peoples, by a desire to further mankind's advance along 

the path towards halting the arms race and towards disarmament, will be carefully 

considered by all States and will be helpful in achieving practical results in 

dealing with this historic task that faces mankind. 

:,9Vir.. 
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CCD/523 
22 February 1977 

Original: Russian 

UNION OP SOVIET SOCIALIST REPUBLICS 

Draft treaty on the complete and general 
-prohibition of nuclear weapon tests 

The States Parties to this Treaty; 

Proclaiming their intention to bring about, as speedily as possible, the 

ceouation of the nuclear arms race, the adoption of effective measures towards nuclear 

disarmament and the conclusion of an agreement on general and complete disarmament 

under strict and effective international control, 

Taking into account the appeals by the General Assembly of the United Nations to 

put an end to nuclear weapon tests in all environments, 

Noting that the prohibition of all nuclear weapon tests would be in the interests 

of strengthening peace and slowing the arms race and would be a contribution to the 

process of international detente, 

reaffirming that the potential benefits of any peaceful application of nuclear 

e.plosions should b^ available to nuclear as well as non-nuclear States in conformity 

with the provisions of the Treaty on the Non-Proliferation of Nuclear Weapons and of 

the present Treaty, 

Noting the great positive significance of the Treaty Banning Nuclear Weapon 

I'ersts in the Atmosphere, in Outer Space and under Water, signed in Moscow on 

5 August 1963, 

Stressing the importance of strict compliance with the above-mentioned Treaty up 

co \,he time of the entry into force of this Treaty, 

Seeking to achieve the permanent cessation of all test explosions of nuclear 

weapons by all States, 

Having agreed on the following: 
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Article I 

1. 35ach State Party to this Treaty undertakes to prohibit, to prevent and to 

refrain from carrying out any test explosions of nuclear weapons anywhere under its 

jurisdiction or control in all environments - in the atmosphere, in outer space, 

under water and underground. 

2. Each State Party to this Treaty undertakes to refrain from encouraging, 

inciting, or in any way participating in the carrying rut of nuclear explosions 

prohibited by paragraph 1 of this article. 

Article II 

1. Control over crmpliarcp with this Treaty shall be conducted by the States 

Parties, through their own national technical means of control, in accordance with the 

generally recognized rules of international law. 

2. In order to promote the objectives of and ensure compliance with the 

provisions of this Treaty, the Parties to tlie Treaty shall co-operate in an 

international exchange of seismic data. 

5. In case a State Party i.o this Treaty has doubts regarding the nature of a 

seismic event that occurred in the territory of another State Party to this Treaty, 

it has the right to raise the question of carrying out an on-site inspection in order 

to ascertain the true nature of that event. The State Party to the Treaty that 

raised this question must cite appropriate grounds in support of the necessity of 

carrying out the irspection. The State Pay,y to the Treaty which is the object 

of doubts regarding its compliance with the Treaty, recognizing the importance of 

this question, may take a favourable position regarding the tarrying out of an 

inspection in its territory, provided it finds the grounds convincing, or it may 

take another decision. Such an inspection shall be carried out according to rules 

established by the inviting State Party. 

4. In order to promote the objectives of and to ensure compliance with the 

provisions of this Treaty, the Parties shall, when necessary, consult one another, 

make inquiries and receive appropriate information in connexion with such inquiries. 

5. Any State Party to this Treaty which ascertains that any other State Party 

is acting in violation of obligations deriving from the provisions of the Treaty may 

lodge a complaint with the Security Council of the United Nations. Such a complaint 

must contain all possible evidence confirming its validity and a request for its 

consideration by the Security Council. The Council shall inform the States Parties 

to the Treaty of the results of its consideration. 
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Article III 

1. The provisions of article I shall not apply to any underground nuclear 

explosions conducted by nuclear-weapon States for peaceful purposes on the territory 

under their jurisdiction and in compliance with the agreements under which, in 

accordance with article V of the Treaty of the Non-Proliferation of Nuclear Weapons, 

non-nuclear-weapon States are to benefit from any peaceful applications of nuclear 

explosions. 

2, The explosions referred to in paragraph 1 of this article shall be conducted 

as follows: 

(a) In the case of non-nuclear-weapon States, in conformity with the provisions 

of article V of the Treaty on the Non-Proliferation of Nuclear Weapons; 

(b) In the case of nuclear-weapon States, in conformity with a procedure to be 

established under a special agreement concerning which the nuclear-weapon States will 

conduct negotiations with due regard for the recommendations of the International 

Atomic Energy Agency on the subject and which will be concluded as speedily as 

possible. 

Article IV 

The provisions of this Treaty shall not affect obligations assumed by the 

States Parties to the Treaty under other international agreements. 

Article V 

1. Any Party to this Treaty may propose amendments to the Treaty. The text 

of any proposed ame dment shall be submitte' to the depositary Governments, which 

shall circulate it to all Parties to the Treaty. Thereupon, if requested to do so 

by one third or more of the Parties to the Treaty, the depositary Governments shall 

convene a conference, to which they shall invite all the Parties to the Treaty, 

for the purpose of considering such amendment. 

2. Any amendment to this Treaty must be approved by a majority of the votes 

of all the Parties to the Treaty, including the votes of all nuclear-weapon 

States Parties to the Treaty. The amendment shall enter into force for each 

Party depositing its instrument of ratification of the amendment upon the deposit 

of such instruments of ratification by a majority of all the Parties, including the 

nuclear-weapon States Parties to the Treaty. Thereafter, it shall enter into force 

for any other Party upon the deposit of its instrument of ratification of the 

amendment. 

-26-



Article VI 

1. This Treaty shall be open to all States for signature. Any State which does 

not sign the Treaty before its entry into force in accordance with paragraph 5 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 accession shall be deposited with the Governments of 

..., which are hereby designated the depositary Governments. 

3. This Treaty shall enter into force upon the deposit of the instruments of 

ratification by... Governments, including the Governments of all nuclear-weapon States. 

4. For States whose instruments of ratification or accession are deposited 

subsequent to the entry into force of this Treaty, the Treaty shall enter into force 

on the date of the deposit of their instruments of ratification or accession. 

5. The depositary Governments shall promptly inform all signatory and 

acceding States of the date of each signature, the date of deposit of each instrument 

of ratification or accession, the date of the entry into force of this Treaty, and the 

date of receipt of any requests for convening a conference of Parties to the Treaty or 

of other notifications. 

6. This Treaty shall be registered by the depositary Governments pursuant to 

Article 102 of the Charter of the United Nations. 

Article VII 

1. This treaty shall be of unlimited duration. 

2. Each State Party shall, in the exercise of its national sovereignty, have 

the right to withdraw from the Treaty if it decides that extraordinary circumstances, 

connected with the subject-matter of this Treaty, have jeopardized its supreme 

interests. It shall give three months' notice of such withdrawal to all other Parties 

to the Treaty and to the Security Council of the United Nations. Such notice shall 

include a statement of the extraordinary circumstances which it regards as having 

jeopardized its supreme interests. 

Article VIII 

This Treaty, the Chinese, English, French, Russian and Spanish texts of which are 

equally authentic, shall be deposited in the archives of the depositary Governments. 

Duly certified copies of this Treaty shall be transmitted by the depositary Governments 

to the Governments of the signatory and acceding States. 

IN WITNESS WHEREOF the undersigned, duly authorized for the purpose, have signed 

this Treaty. 

DONE in ... copies, at ... on the ... day of ..., ... . 
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CCD/524 
2U February 1977 

Original: English 

JAPAN 

Working paper on location capability of a 
multi-array stations system 

1. Introduction 

Since the early 1960s, hardware and software for. the seismological means of 

verifying underground nuclear explosions have been improved so the threshold of seismic 

events, which can be detected, located and identified have thus been lowered. One of 

the most outstanding examples is the development of seismic array stations, for there 

is a limit to the threshold mainly due to environmental conditions as far as the data 

for verification depends on seismic stations of a conventional type. Many studies have 

also been made as to the relation between an assumed seismic network and the location 

accuracy by statistical or simulation methods. For example, Basham et al reported that 

if a seismic network of 39 ordinary stations and 7 array stations is properly selected, 

seismic events of mb over 4-5 in the northern hemisphere can be detected at more than 4 

stations of the proposed network. 

To find out the actual threshold of the existing network of about 1,500 stations in 

the world, the magnitude and number of reporting stations were investigated with regard 

to the explosions from January I97I to June 1974, the location and magnitude of which 

were determined by the International Seismological Centre. As shown in Fig. 1, there 

exists a clear relationship between them, and several (ten to one hundred) observations 

are available for locating explosions of mb 4 3/4, and more than 300, for events of mb 

over 6. It must be noted, however, that many data are obtained from stations in the USA 

and Canada, irrespective of explosion yields, so far as explosions at the Nevada test 

site are concerned. 

The statistics suggest that the existing world-wide-seismological network is 

capable of locating events of mb over 4 3/4, providing explosions are made at the 

existing test sites or ir the^r vicinity. 

As to the processing time, however, it takes about one year at least to collect 

data from stations, in which, instruments and data handlings are not yet standardized. 

This delay in data collection would be a serious problem for verifying underground 

explosions. 

-28-



Even in USGS, to which the seismic data from many stations are reported more 

quickly, event location with only a very short delay, for instance, a few days, is 

difficult, for the incoming data are not necessarily computer-compatible. Even though 

this difficulty could be overcome, the lowest magnitude of events, whose source 

parameters can be determined, would be 4 3/4. 

On the other hand, at array stations, the detection capability is considerably 

higher, and the output data are all computer-compatible. In this paper, a study is 

made of the location capability of networks consisting of the existing and possible 

future array stations. 

2. Simulation of the location capability of an array station network 

First, the calibration function Q for determining event magnitude, noise levels at 

array stations, accuracy of station-epicenter azimuth and epicentral distance determined 

by array stations, must be mentioned, 

(a) Calibration function Q 

As already pointed out by several seismologists, Gutenberg's calibration function 

for determining body wave magnitude as short distances is problematic. It is necessary, 

therefore, to confirm whether the Q values for shallow depths are applicable to 

magnitude estimation for underground explosions, which are exploded at very shallow 

depths. In view of this problem a new calibration function is proposed here. Data used 

in this study are obtained from log (A/T) at various stations for various explosions 

which are given in the ISC bulletins from January 1971 to June 1974. 

Fig. 2 shows the relation between (mb - log(A/?)) and distance ^ , and X in the 

figure indicates Q value for the focal depth of 0 km taken from Gutenberg's Q chart. 

It is evident that Q values derived from the explosion data for distances shorter than 

20 degrees shift systematically from Gutenberg's Qs. It is also notable that the 

observed Q values are widely scattered, and the standard deviation for the observations 

is 0.3 mb. The standard deviation will be used in evaluating detection capability at 

various stations in the present simulation. 

(b) Station noise level and detection threshold 

Since the detection capability at a station is closely related to the noise level 

at the station, an unreasonable assumption must be avoided not to give any serious 

influence to the location capability obtained from the simulation. Noise levels at 

various stations are assumed to be those referred to in papers by Basham et al (1971), 

Evernden (1976) and Bungum et al (1974). Furthermore, it is assumed that the onset of 

the initial P wave can be identified when the amplitude is one and a half times as large 

as the noise level assumed, and the corresponding maximum amplitude in the wave train is 

twice as large as the initial motion. 
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The magnitude determination requires the period corresponding to the maximum 

amplitude. As seen in Fig. 3 which shows the frequency distribution of periods of 

maximum amplitudes at various stations for the explosions used in the Q value study, the 

predominant period is approximately one second, regardless of magnitude and epicentral 

distance. Therefore, the period corresponding to the maximum amplitude is assumed to be 

one second in the present simulation. 

Under the assumptions above-mentioned, log(A/T) for each station is calculated, 

and is given in Table 1, where A is the maximum amplitude corresponding to the threshold 

amplitude of P in rcju and T, corresponding period in second. 

The threshold magnitude to be detected at a station as a function of epicentral 

distance is calculated from the log(I/T) and Q values given by broken lines in Fig. 2. 

When the threshold magnitude thus calculated for a station is smaller than- an assumed 

magnitude n , the signal corresponding to the event of mb is undetectable at the station. 

(c) Accuracy of observations 

Weichert et al (1972) and Basham et al (1970) compared positions of explosions and 

epicenters of aftershocks produced by explosions in the USA with azimuths and distances 

obtained by the array station data at Yellow Knife and by USGS. The standard deviations 

for discrepancies between them are about l/2 degree in aximuth and 1 degree in distance, 

respectively. The median for distances between USGS's epicenters and those determined 

by the Nv.RSAR seismic array station (LIAO) (Bungum et al, 1974) is 145 km. However, 

recent data issued by KAO indicate that the accuracy of epicenter determination has been 

considerably improved, and the standard deviations of error in azimuth and sitance were 

reduced to 0.5 degrees and 1 degree, respectively. 

Accumulation of data will give more effective corrections to epicenter determination 

by a single array station, and this makes it possible to locate epicenters more 

accurately. 

(d) Algorithm for epicenter determination 

P arrival times at various stations are mainly used to locate epicenters by the 

method of least squares. Standard errors for epicenter determination by the least squares 

using P times from the world-wide network is 2-3 km when data are supplied from stations 

close to epicenter, and more than 3'*' km without data close to epicenter. 

Comparisons between known positions of underground explosions and those determined 

as epicenters on the basis of the least squares suggest that the standard errors do not 

necessarily represent absolute accuracy. According to USGS, the absolute accuracy for 

epicenter determination of USGS is a few tenths of a. degree. In our experience, the 

accuracy will be nearly 1 degree when there are no data near epicenters. 
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In case of explosions of smaller yields, it is difficult to obtain many data at 

short distances. This suggests that the accuracy of location for underground explosions 

will be less than the above-mentioned values. 

In view of the fact that accuracy of epicenter determination by an array station is 

less than 1 degree, more reliable epicenters will be determined by processing data 

obtained from multi-array stations. Based on the following algorithm, a computer 

programme for locating epicenters by use of station-epicenter azimuths and epicentral 

distances determined by array stations has been developed, and the programme is applied 

to estimate detection and location capabilities of the existing and possible future array 

stations networks. 

The relation among azimuthal angle, distance from a station to an epicenter, and 

co-ordinates of station and epicenter is represented by the following equation: 

Sin A cos (/> = aA + bB + cC 

where a = -sin£>s cosXs , b = -sin Lg sinAs , c = cos Lg , 

A = cos Lg cosAg , B = cos tg sinX-g , C = sin(-E, 

( Lp jA„ )• epicenter co-ordinates, and 

(L , A ); station co-ordinates. 

A, <j> , a, b and c in the above equations are known parameters and A, B and C are 

parameters to be determined. 

When more than four observations on <f> and A are available, the unknown parameters 

A, B and C can be solved by the method of least squares. Furthermore, the data used in 

the computation can be checked by the epicenter given by the above processing, and a 

higher order of epicenter determination can be reached using the accepted data. The 

iteration technique will give more reliable epicenters. 

The following is the procedure of the present simulation. 

(1) Various parameters such as station co-ordinates, station noise levels, 

standard deviations for distance and azimuth observations, etc. are given. 

(2) An epicenter and threshold magnitude m., are assumed. 

(3) Distances and azimuths to the epicenter from each station are calculated and 

normal random errors for those theoretical A and <f> values are generated. 

A and <fs comprising the random errors are considered to be observation data in 

the simulation. 

(4) From log(5/T) in Table 1 and broken lines in Fig. 2, the magnitude for each 

station is evaluated. When the magnitude comprising normal random error whose 
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standard deviation is 6m is less than DL,, the station data will be rejected 

because the amplitude of initial motion is too small to read. If the number 

of stations accepted is less than 4, the event is unlocatable. 

(5) By using the simulation data generated by the procedures from (l) to (4), the 

epicenter is once again determined according to the above-mentioned programme. 

(6) The epicenter determination is made for each mesh point of 10 degrees for 

longitude and latitude. 

The simulation is performed for the cases shown in Table 2. In the table, 6* , 

5 A and 6m are the standard deviations in the determination of azimuth, distance, and 

magnitude respectively by each array station and IT is the number of stations. 

Fig. 4 exhibits one of the computer outputs obtained and the numerals in the figure 

represent distance discrepancies between assigned and determined epicenters (unit; 

0.1 degrees). Global contours of location threshold for various cases are shown in 

Fig. 5. 

The simulation seems to suggest that more than 13 array stations are necessary to 

determine reliably epicenters of events of mb over 4 l/4 occurring in* the major part of 

the world. If a network of 15 array stations can be used, it would be possible to 

locate epicenters of events of mb over 4 occurring in the northern hemisphere. 

3. Conclusion 

From the standpoint of verifying underground nuclear explosions, the observational 

data must be processed as quickly as possible. In many seismic stations of a 

conventional type, :'he recording system has not yet been made computer-compatible. On 

the other hand, in array stations the data are all processed by computer, which makes 

the data processing time very short. As has been made clear in the present investigation, 

if the seismic events of mb over 4 l/4 throughout the world can be located with an 

accuracy of + 30 km by a network of 15 array stations, this system is preferable also 

from the viewpoint of quick data processing. For the number of stations, fifteen, which 

is not very large, will assure quick data exchange. The seismological means of 

verification must include discrimination in addition to location. However, it must be 

emphasized that a large number of events can be screened out by location alone. For 

example, seismic events under the ocean, near populated, regions or of large depths 

cannot be explosions. 

Therefore, it is practical to detect and locate of seismic events by a multi-array 

system, and to examine a limited number of doubtful events by data obtained by broad-band 

observations from very short periods to very long periods. 
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Table 1. Detection threshold in terms of log (1/T) for various situations. 

S = noise level x 3 in my, T = period of maximum amplitude in second 

s t a t i o n 

ALP 

BAO 

EKA 

GBA 

ILEA 

LAO 

MA.T 

mo 
WRA 

YKA 

DO. 

IM2 

rag 
IM4 

IM5 

X 

-147°44.60' 

- 47 59.49 

- 3 09.55 

77 26.17 

50 44.00 

-106 13,33 

138 12.53 

10 49-94 

134 21.05 

-114 36.28 

90 00.0 

-70 00.0 

20 00.0 

65 00.0 

105 00.0 

if; 
65°14.00' 

-15 38.09 

55 19.98 

13 36.25 

35 25.00 

46 41.32 

36 06.25 

60 49.42 

-19 56.87 

62 29.57 

55 00.0 

5 00.0 

10 00.0 

35 00.0 

35 00.0 

iog(SA) 
0.6 

0.8 

1.2 

0.9 

0.5 

0.3 

1.2 

0.3 

0.8 

0.6 

0.5 

0.5 

0.5 

0.6 

0.6 

Table 2. Parameters used in the simulation 

¥ 
6A 

6m 

N 

0.5° 

0.5° 

0 .1 /0 .3 

9/13/15 

0.5° 

1.0° 

0 .1 /0 .3 

9/L3A5 

0.75° 

0.75° 

0 .1 /0 .3 

9A3A5 

0.75° 

1.25° 

0 .1 /0 .3 

9/13/15 

1.0° 

1.0° 

0 .1 /0 .3 

9/13/15 

1.0° 

1.5° 
Cl/o.3 

9/13A5 
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FIGURE CAPTIONS 

Figure 1 Relations between explosion magnitude mb and number of reporting stations. 

Figure 2 mb - log(A/T) vs epicerttral distance A . 

mb; mean magnitude, A; maximum amplitude in my, T: period of maximum 

amplitude in second, X : Q value for h' at Okm on the Gutenberg's Q chart. 

Figure 3 Frequency distribution of period of maximum amplitude for various magnitude 

ranges. 

0 : m b 4 5.0, o : 5.14 mb 4. 5.5, : mb > 5.6 

Figure 4 An example of outputs produced by the simulation. 

Figure 5 Global contours of location threshold for various cases. 

Solid circles show location of stations. 

6/ = standard deviation for station-epicenter azimuth. 

6A = standard deviation for epicentral distance. 

6m = standard deviation for magnitude 

K = number of stations 
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Figure 3 
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Figure 5-1 
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Figure 5-3 
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CCD/525 
25 February 1977 

Original: Spanish 

MEXICO 

Letter dated 25 February 1977 from the Leader of the 
Permanent Delegation of Mexico to the Conference of the 
Committee on Disarmament addressed to the Special 
Representative of the Secretary-General to the Conference 
of the Committee on Disarmament submitting two declarations 
relating to the commemorative meeting on the occasion of the 
tenth anniversary of the Treaty of Tlatelolco held in 
Mexico City on 14 February 1977 

I have pleasure in sending- you, annexed hereto, the following documents of the 

General Conference of the Agency for the Prohibition of Nuclear Weapons in 

Latin America (OPANAL): 

1. Statement made by Dr. Hector Gros Espiell, the General Secretary of the 

Agency for the Prohibition of Nuclear Weapons in Latin America (OPANAL), at 

the commemorative meeting on the tenth anniversary of the opening for signature 

of the Treaty of Tlatelolco, held in Mexico City on 14 February 1977J 

2. Declaration adopted unanimously by the General Conference of the Agency 

for the Prohibition of Nuclear Weapons in Latin America (OPANAL) at the 

commemorative meeting on the tenth anniversary of the opening for signature 

of the Treaty of Tlatelolco, held in Mexico City on 14 February 1977• 

In view of the contents of these documents, which are both connected with the 

recent celebration of the tenth anniversary of the opening for signature of the Treaty 

for the Prohibition of Nuclear Weapons in Latin America, or Treaty of Tlatelolco, and 

the fact that the establishment of nuclear-weapon-free zones has been on the 

provisional agenda of the Conference of the Committee on Disarmament since 1968, I 

would ask you kindly to have them reproduced and circulated in a CCD document. 

Accept, Sir, the assurances of my highest consideration. 

(Signed) Alfonso Garcia Robles 
Ambassador 

Leader of the Permanent Delegation of Mexico to 
the Conference of the Committee on Disarmament 
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1. Statement-7 made by Dr. Hector Gros Espiell, the General Secretary of the Agency 
for "the Prohibition of Nuclear Weapons in Latin America (OPAITAL), at the 
commemorative meeting on the tenth anniversary of the .opening., for iy£nature_of 
the Treaty of Tl.vtelolco, held in Mexico City on 14 February 1977 

On this solemn occasion on which the General Conference commemorates the tenth 

anniversary of the opening for signature -of the Treaty for the Prohibition of 

Nuclear Weapons in Latin America, my remarks will be brief. 

Highly qualified speakers have already explained at this meeting what the Treaty 

of Tlatelolco meant and still means as a contribution by Latin America to international 

peace and security, and what contribution it has made and continues to make to mankind's 

efforts for disarmament. 

Amid the disappointments and frustrations we have witnessed in matters of 

disarmament— for international rhetoric never could, and still cannot, hide the tragic 

truth of a universal arms race on a monstrous and incredible scale — the Treaty of 

Tlatelolco showed that it was feasible to establish militarily denuclearized zones as 

a means of obviating, in certain regions of the world, any possibility of a warlike 

conflict with atomic weapons. In this respect Latin America has served as a teacher, 

and the Treaty of Tlatelolco had and still has an influence by example which makes it 

conceivable that in the future, if various other nuclear-weapon-free zones were created 

and the possible areas of atomic confrontation reduced to the minimum — for atomic 

zones would be limited to the territories of nuclear Powers — the dangers of an atomic 

conflagration would be considerably reduced. 

There is no need for me to repeat now the advantages of this formula, which also 

means that the resources freed from a stupid competition in armaments can be used for 

economic and social development. It was not originally an idea conceived by or for 

Latin America. So far, however, the spirit of our continent is the only one that has 

been capable of making the idea a living reality. This is reason enough for us to take 

pride in Latin America's contribution to peace, security, progress and international law. 

l/ English translation from the Spanish text by the United Nations Secretariat. 
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I wish now to refer only to two questions: 

Firstly, the process of binding the Latin American States to the Treaty of 

Tlatelolco, and of l.nding to Protocols I ai.j. II the States re. aired to therein, is 

still open. It has been shown that, over the 10 years that have passed, the reasons 

which led to the first signatures, ratifications and waivers have not been exhausted 

and that, on the contrary, the inescapable process whereby all the States involved 

tend to become Parties to these three multilateral instruments is continuing. In fact 

not a year has passed without developments in this connexion, and today, when new 

signatures have been received from new States, novel and universally known international 

factors are having a positive effect by speeding up the process and providing grounds 

for optimism about its completion. 

I pledge my entire efforts —the fruit of a deep conviction which has grown 

during the negotiations completed and those in progress — to continue to do all in 

my modest powers to achieve this result and to speed up this process, which has never 

been slow but which can now go forward with renewed impetus. 

No one can be unaware that the Treaty of Tlatelolco was adopted unanimously at 

the last session of the Preparatory Commission for the Denuclearization of Latin America, 

after a process of negotiation and drafting that had taken several years. All the 

States that took part in the process signed the Treaty and, although one has not yet 

ratified it and two more have not yet made the waiver referred to in article 28 of the 

Treaty, there is no doubt that all those countries agree with the purposes and 

principles of the Treaty and that, as I pointed out in the statement I made at the 

opening meeting of the fourth regular session of the General Conference in 1975> these 

countries are bound not to defeat the object and purpose of the Treaty: that is to say, 

not to carry on activities which are essentially contrary to the Tlatelolco system and 

which are likely to interfere seriously with the attainment of its objectives and 

purposes. That is a general principle of international law which has been laid down 

in article 18 of the Vienna Convention on the Law of Treaties, and which had already 

been applied by the Permanent Court of International Justice in 1924 in the case 

concerning certain German interests in Polish Upper Silesia. 
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Thanks to the Treaty of Tlatelolco — and this cannot be denied — there are 

presumably no nuclear weapons anywhere in Latin America today. The senseless 

extravagance of a nuclear arms race has been avoided and there will be no need for 

atomic arsenals in the future. 

Secondly I wish to refer to the peaceful use of nuclear energy. 

As is logical, the Treaty of Tlatelolco maizes a positive approach to this question, 

for there is nothing in it to impede or inhibit the exercise of the right to full 

utilization of this form of energy. 

The present world situation, the existing energy crisis and the future depletion 

of non-renewable sources of energy make it necessary to face the question of peaceful 

use of atomic energy with renewed attention. The use of this 'energy will be unavoidable 

in the future; it must be used in such a way that it does not affect or endanger the 

safety of the human environment, for the ecological question must be considered in its 

entirety and any possible diversion from peaceful to military uses must be avoided. 

Safeguard agreements are the legal instrument for ensuring that atomic energy for 

peaceful uses cannot be diverted to military uses. The Treaty of Tlatelolco provides 

for such agreements and requires the Contracting Parties to negotiate and conclude them 

with IAEA. Experience over the years has shown that merely being a Party to the Treaty of 

Tlatelolco enables a State to conclude such agreements in virtue of the Treaty's 

provisions alone, without having to be a Party to any other multilateral international 

instrument designed to prohibit nuclear weapons or prevent their proliferation. Hence, 

the agreements of the Latin American States Parties to the Treaty of Tlatelolco are 

sufficient to secure for them the scientific, technological, financial, economic and 

industrial support, assistance and co-operation, both multilateral and bilateral, which 

they need in order to consider and carry out plans for the use of atomic energy and to 

obtain, extract, work and process the materials needed to produce such energy. 

In the present situation — and, given the examples we all have in mind, there is 

no need to emphasize the importance of the question — a State need only be a Party to 

the Treaty of Tlatelolco and have concluded the corresponding safeguard agreement in 

accordance with its provisions, and it will be able to use atomic energy for peaceful 

purposes and thus to maintain in the years to come the rate of growth and economic 
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development which is essential if we are to plan and build a better future for the 

peoples of our countries. Thus the difficulties -which, some .Latiru.Amer.ioan States not 

Parties to the Treaty of Tlatelolco are meeting in their endeavours to use nuclear 

energy for peaceful purposes should come to an end automatically if those States decide 

to become Contracting Parties to this Latin American instrument. 

The peaceful use of nuclear energy in Latin America calls for a regional planning 

body, a Latin American information centre to co-ordinate, advise and assist the countries 

of the continent, whenever necessary, in planning and carrying out their energy projects. 

OPANAL, with the experience it has already gained and its •valid co-operr.tion agreement 

with IAEA, should be that body in the future. Its function should not be solely that 

of monitoring strict compliance with the prohibition of nuclear weapons laid down in 

the Treaty of Tlatelolco; it should also include the positive element resulting from 

its position as the agency responsible for regional programming and co-ordination, in 

accordance with the wishes of the Latin American States, of the peaceful use of nuclear 

energy on the continent. 

This arrangement will entail the practical exercise of initiative and new 

institutional^formulas, 8nd I am sure the. Latin American States will prepare them for 

consideration in the competent international'forums in the"near future. 

Lastly, a few words of recognition.and ..thanks. 

I thank all the States Parties to the Treaty for their constant support and for 

their full solidarity with the principles of Tlatelolco. which has made it possible to 

apply the Treaty without problems and has enabled the countries of Latin America to take 

joint and common action in 0PA1IAL and other international forums in order to uphold 

the ideals stated in the Treaty and to ensure that they are disseminated and respected. 

I thank the Government of the Headquarters country, the Depositary of the Treaty of 

Tlatelolco: that is to say, the Government of the United Mexican States, which has 

always lent its unconditional co-operation, not only in settling questions concerned 

with the operation of OPANAL, but also in the international political process and in 

negotiations designed to achieve full and complete acceptance of the Treaty for the 

Prohibition of Nuclear Weapons in Latin America and its two Additional Protocols. 
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I also thank the States Parties to Protocols I and II for understanding what these 

instruments mean for international peace an I security, and fo:- the attitude they show 

as a gesture of friendship and co-operation with Latin America. I am also mindful of 

the tribute due to my predecessors as General Secretary ad interim or General Secretary, 

Carlos Pedn del Valle, Antonio Gonzalez de Leon and Leopoldo Benites Vinueza, who took 

the first difficult steps to give effect to the Treaty of Tlatelolco. 

I cannot conclude these remarks without a mention— which I make with particular 

satisfaction— of the man who, over these 10 years, as Chairman of COPEEDAL, a.a 

President of the first regular session of OPANAL, as representative of Mexico to the 

United Nations Conference of the Committee on Disarmament and as M s country's Secretary 

for Foreign Affairs, was the most enthusiastic promoter of the idea of denuclearization 

of Latin America, the most tireless negotiator in the process of drafting the Treaty and 

the strongest fighter for the attainment of its full validity and that of its two 

Additional Protocols. I refer to Ambassador Alfonso Garcia Robles, to whom, on 

concluding this statement, I pay a tribute of recognition and gratitude. 

2. Declaration—' adopted unanimously by the General Conference of the Agency for 
the Prohibition of Nuclear Weapons in Latin America (OPANAL) at the commemorative 
meeting on the tenth anniversary of the opening for signature of the Treaty of 
Tlatelolco, held in Mexico City on 14 February 1977 

The General Conference, 

Recalling that today, 14 February 1977, 10 years have elapsed since the opening for 

signature in Mexico City of the Treaty for the Prohibition of Nuclear Weapons in 

Latin America, 

Aware of the historic importance of this anniversary, which marks the legal 

culmination of the establishment of the first militarily denuclearized zone in an 

inhabited region of the earth, 

Considering that this has made, is making and will make a vital contribution to 

disarmament and consequently to international peace and security and that Latin America, 

by this example, has furnished mankind with an effective, practical and realistic 

formula for lessening and restricting the dangers of a nuclear conflagration, which 

makes it possible for the opportunities resulting from scientific and technological 

progress to be used, in peace and co-operation, for economic and social progress, 

\J English translation from the Spanish text by the United Nations Secretariat. 
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Resolved to spare no efforts to secure the complete and realistic fulfilment of the 

purposes of the Treaty of Tlatelolco and the attainment of the essential objective that 

all Latin American States should become Parties to it, that the statute of military-

denuclearization governed by the Treaty should be applied to all the territories 

situated in the zone prescribed by it, and that all nuclear Powers should guarantee and 

respect by treaty the integrity of the Latin"American nuclear-weapon-free zone, 

HEREBY DECLARES; 

1. The firm decision of the States Parties to the Treaty for the Prohibition of 

Nuclear Weapons in Latin America to continue unceasingly their efforts to ensure that 

all Latin American countries become Parties to tho Treaty, that all non-Latin American 

States which have de jure or de facto international responsibility for territories 

situated in the geographical zone established by the Treaty sign and ratify 

Additional Protocol I, and that the nuclear Power which has not yet signed and ratified 

Additional Protocol II soon becomes a Party to it; 

2. Its conviction that the strict application of the control system established by the 

Treaty of Tlatelolco, in co-ordination with the International Atomic Energy Agency, 

ensures the effectiveness of nuclear disarmament in Latin America; 

3. Its determination to promote the use of nuclear energy in Latin America, 

co-ordinating the efforts of member countries to that end and setting about regional 

planning for the peaceful use of such energy; 

4. Its will that the Agency for the Prohibition of Nuclear Weapons in Latin America 

should be the instrument responsible for this activity, thus combining with the 

competence it possesses in matters of disarmament the functions and powers needed to 

transform it into the international agency which, at the regional level, plans, 

systematizes, regulates and co-ordinates Latin American efforts for full and effective 

peaceful use of this form of energy; 

5. Its certainty that the Treaty of Tlatelolco, whose provisions--concerning nuclear 

disarmament, the control system and verification are more comprehensive and stricter 

than those laid down in any other international instrument at present in force, is 

sufficient in itself to ensure that the countries Parties to it devote all their efforts 

to development based on the peaceful use of atomic energy and that the States Parties 

to the Treaty of Tlatelolco may accordingly be supplied by international agencies, 

States and the competent public or private organizations with all the scientific, 

technological, economic and industrial assistance and co-operation required for the 

implementation and application of the scientific and industrial programmes needed for 

the utilization of the energy released by nuclear fission; 
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Consequently 

Reiterates the inherent right of the countries Parties to the Treaty of Tlatelolco, 

in their capacity as sovereign States, to the use of atomic energy for peaceful 

purposes. The exercise of this right prevents their resources from being diverted into 

a futile and senseless armaments race and instead allows them to be directed towards 

harnessing a source of energy which, properly used in such a way that it does not 

endanger the environment, health or safety, will contribute decisively to the economic 

and social development and general advancement of the peoples of the Latin American 

countries. 

In reaffirming the objectives and purposes of the Treaty of Tlatelolco, in 

confirming their will to comply with the obligations imposed by that instrument and in 

solemnly declaring their decision to fight for peace, justice and development, the 

States Parties to the Treaty of Tlatelolco call upon all States which have not yet 

joined in this Latin American undertaking to do so shortly, and upon States situated in 

other regions which are in a position to establish militarily denuclearized zones to 

persist in their efforts towards that end. The multiplication of nuclear-weapon-free 

zones will necessarily have the effect of reducing the danger of a nuclear holocaust 

and, by preventing a purposeless and senseless competition in armaments, will ensure 

full utilization of the available resources in the economic and social development of 

peoples. 

The General Conference, 

Convinced of the need to promote a wider and better knowledge of the 

Treaty of Tlatelolco, 

Invites the States Parties to disseminate as widely as possible the Treaty for the 

Prohibition of Nuclear Weapons in Latin America, explaining its objectives and 

principles. 
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CGD/526 
1 March 1977 

Original: English 

SWEDEN 

Draft treaty banning nuclear weapon test explosions in 
all environments 

The States Parties to this Treaty, 

Declaring their intention to achieve at the earliest possible 

date the cessation of the nuclear arms race and to undertake 

effective measures towards nuclear disarmament, 

Urging the co-operation of all States in the attainment of this 

objective, 

Have agreed as follows : 

ARTICLE I 

1. Each Party to this Treaty undertakes not to carry out any 

nuclear weapon test explosion, or any explosion of other nuclear 

devices, in any environment. 

2. Each Party to this Treaty undertakes, furthermore, to 

refrain from causing, encouraging, assisting or in any way 

participating in the carrying out of any nuclear weapon test 

explosion or of any explosion of other nuclear devices. 

3. Each Party to this Treaty undertakes to take any,measures 

it considers necessary in accordance with its constitutional 

process to prohibit and prevent any activity in violation of 

the provisions of the Treaty anywhere under its jurisdiction or 

control. 

4. As regards the period ending on the provisions 

of Protocol I annexed to this Treaty shall be applicable to 

the Governments of the United States of America and the 

Union of Soviet Socialist Republics. 

(Optional provision 
for a transitional 
arrangement - if 
needed - another 
alternative is found in 
Article VII para. 4). 
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ARTICIE II 

The provisions of Article I of this Treaty do not apply to 

those nuclear explosions for peaceful purposes which might be 

carried out under international supervision and control and 

which take place in conformity with Protocol II annexed to 

this Treaty. 

ARTICIE III 

1. Each Party to this Treaty undertakes to co-operate in good 

faith to ensure the full observance and implementation of this 

Treaty. 

2. Each Party to this Treaty undertakes to co-operate in good 

faith in an effective international exchange of seismological 

data in order to facilitate the detection, identification and 

location of underground events. The arrangements for technical 

supervision of the compliance with this Treaty are laid down 

in Protocol III annexed to this Treaty. 

3- Each Party to this Treaty undertakes to consult one 

another and to co-operate in good faith for the clarification 

of all events pertaining to the subject matter of this Treaty. 

In accordance with this provision, each Party to the Treaty 

is entitled: 

(a) to make inquiries and to receive information as a 

result of such inquiries, 

(b) to invite inspection on its territory or territory 

under its jurisdiction, such inspection to be carried out in 

the manner prescribed by the inviting Party, 

(c) to make proposals, if it deems the information 

available or made available to it under all or any of the 

preceding provisions inadequate, as to suitable methods of 

clarification. 

4. For the purpose set forth in this Article, the Parties to 

the Treaty shall engage the services of a Consultative 

Committee. The Depositary shall within one month of the 

receipt of a request from any Party convene the Committee. Any 
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Party may appoint a representative to this Committee whose 

functions a M rules of procedures are set out in Protocol IV 

annexed to this Treaty. 

5» If after consultation and co-operation pursuant to this 

Article there remains a serious question concerning the 

fulfilment of the obligations assumed under this Treaty, a 

Party may, in accordance with the provisions of the Charter of 

the United Nations, bring the matter to the attention of the 

Security Council and to other Parties to the Treaty. 

ARTICLE IV 

The protocols annexed to this Treaty constitute an integral 

part of the Treaty. 

ARTICLE V 

Any Party may propose amendments to this Treaty. 

Amendments shall enter into force for each Party accepting the 

amendments upon their acceptance by-a majority of the Parties 

to the Treaty and thereafter for each remaining Party on the 

date of acceptance by it. 

ARTICLE VI 

Five years after the entry into force of this Treaty, a 

conference of Parties to the Treaty shall be held in Geneva, 

Switzerland, in or'sr to review the rderation of this Treaty 

with a view to assuring that the purposes and the provisions of 

the Treaty are being realized. The review conference shall 

determine in accordance with the views of a majority of those 

Parties attending whether and when additional review 

conferences shall be convened. 

ARTICLE VII 

1. This Treaty shall be open to all States for signature. 

Any State which does not sign the Treaty before its 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 instruments 

of accession shall be deposited with the Secretary-General of 

the United ITations, who shall be the Depositary of this Treaty. 
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(Optional provision 
for a transitional 
arrangement -- if 
needed - another 
alternative is found 
in Article I para. 4)., 

3. This Treaty shall enter into force upon the deposit with 

the Depositary of instruments of ratification by x Governments 

including the Gover iments of the Unitd States of America and 

the Union of Soviet Socialist Republics. 

4. Pending the entry into force of this Treaty the Governments 

of the United States of America and the Union of Soviet 

Socialist Republics undertake to apply the provisions of 

Protocol I as from the date on which this Treaty has been 

signed by these two Governments . 

(following subparagraphs would be renumbered accordingly if the 

above provision were to be inserted) 

4. For those States whose instruments of ratification or 

accession are deposited after the entry into force of this 

Treaty it shall enter into force on the date of the deposit of 

their instruments of ratification or accession. 

5. The Depositary 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 Treaty and of any 

amendments thereto, any notice of withdrawal, as well as of 

the receipt of other notices. He shall also inform the 

Security Council of the United Nations of any notice of 

withdrawal. 

6. This Treaty shall be registered by the Depositary in 

accordance with Article 102 of the Charter of the United Nations, 

ARTICIE VIII 

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 the Depositary three months 

in advance. Such notice shall include a statement of the 

extraordinary events it regards as having jeopardized its 

supreme interests. 
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ARTICLE IX 

If t h i s Treat, has not been adhered to by a l l 

nuclear-weapon S ta tes x years a f t e r i t s en t ry in to fo rce , 

each Par ty s h a l l by giving no t i ce to the Deposi tary have the 

r i g h t to withdraw from the Treaty with immediate e f f e c t . 

ARTICIE X 

This Treaty , of which the Arr.bic, Chinese, Engl i sh , 

French, Russian and Spanish t ex t s are equa l ly a u t h e n t i c , s h a l l 

be deposi ted with the Secretary-General of the United Nations 

who s h a l l send c e r t i f i e d copies thereof to the Governments of 

the s igna to ry and acceding S t a t e s . 

In witness whereof, the undersigned, duly authorized t h e r e t o , 

have signed t h i s Trea ty . 

Done a t on 
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CCD/526/Rev.l 
5 July 197? 

Original: English 

v 
SWEDEN 

Revised draft t rea ty banning nuclear weapon t e s t explosions in a l l 

environments 

The States Part ies to th is Treaty, 

Declaring the i r intention to achieve at the ear l ies t possible 

date the cessation of the nuclear arms race and to undertake 

effective measures towards nuclear disarmament, 

Urging the co-operation of a l l States in the attainment of 

th i s objective, 

Have agreed as follows: 

ARTICLE I 

1. Each Party to this Treaty undertakes not to carry out 

any nuclear weapon test explosion, or any explosion of other 

nuclear devices, in any environment. 

2. Each Party to this Treaty undertakes, furthermore, to 

refrain from causing, encouraging, assisting or in any way 

participating in the carrying out of any nuclear weapon test 

explosion or of any explosion of obher nuclear devices. 

3- Each Party to this Treaty undertakes to take any 

measures it considers necessary in accordance with its 

constitutional process to prohibit and prevent any activity 

in violation of the provisions of the Treaty anywhere under 

its jurisdiction or control. 

4. As regards the period ending on the provisions 

of Protocol I annexed to this Treaty shall be applicable to 

the Governments of the United States of America and the 

Union of Soviet Socialist Republics. 

(Optional provision for 
a transitional 
arrangement - if 
needed - another 
alternative is found in 
Article VII, para.4-) 
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ARTICLE I I 

The provis ions of A r t i c l e I of t h i s Treaty do not apply-

to those nuclear explosions for peaceful purposes which 

might be ca r r i ed out under i n t e r n a t i o n a l supervis ion and 

cont ro l and which take place i n conformity with Protocol I I 

annexed to t h i s Trea ty . 

ARTICLE I I I 

1. Each Par ty to t h i s Treaty undertakes to co-operate in 

good f a i t h to ensure the f u l l observance and implementation 

of t h i s Trea ty . 

2. For the purpose set f o r th in t h i s A r t i c l e , the P a r t i e s 

to the Treaty s h a l l engage the serv ices of a consul ta t ive 

committee. The d e p o s i t a r y s h a l l e i t h e r on h i s own 

i n i t i a t i v e or wi th in one month of the r e c e i p t of a request 

from any Par ty convene the committee. Any Par ty may appoint 

a r ep re sen t a t i ve to t h i s committee whose funct ions and r u l e s 

of procedures are se t out i n Protocol I I I annexed to t h i s 

Treaty . 

ARTICLE IV 

1. Each Par ty to t h i s Treaty undertakes to co-operate i n 

good f a i t h i n an e f fec t ive i n t e r n a t i o n a l exchange of 

seismological da ' a i n order to f a c i l i t a t e the de tec t ion , 

i d e n t i f i c a t i o n and loca t i on of underground even t s . The 

arrangements fo r t echn ica l supervis ion of the compliance 

with t h i s Treaty a re l a i d down in Protocol IV annexed to 

t h i s Treaty . 

2. Each P a r t y to t h i s Treaty undertakes to consult one 

another and to co-operate i n good f a i t h for the c l a r i f i c a t i o n 

of a l l events pe r t a in ing to the subjec t -mat te r of t h i s 

Trea ty . In accordance with t h i s provis ion , each Par ty to 

the Treaty i s e n t i t l e d : 

(a) to make i n q u i r i e s and to rece ive information as a 

r e s u l t of such i n q u i r i e s , 

(b) to i n v i t e inspec t ion on i t s t e r r i t o r y or t e r r i t o r y 

under i t s j u r i s d i c t i o n , such inspec t ion to be ca r r i ed out i n 

the manner prescr ibed by the i n v i t i n g Pa r ty , 
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(c) to make proposals, if it deems the information 

available or made available to it -under all or any of the 

preceding provisions inadequate, as to suitable methods of 

clarification. 

3. If after consultation and co-operation pursuant to this 

Article there remains a serious question concerning the 

fulfilment of the obligations assumed under this Treaty, a 

Party may, in accordance with the provisions of the Charter 

of the United Nations, bring the matter to the attention of the 

Security Council and to other Parties to the Treaty. 

ARTICLE V 

The protocols annexed to this Treaty constitute an 

integral part of the Treaty. 

ARTICLE VI 

Any Party may propose amendments to this Treaty. 

Amendments shall enter into force for each Party accepting 

the amendments upon their acceptance by a majority of the 

Parties to the Treaty and thereafter for each remaining 

Party on the date of acceptance by it. 

ARTICLE VII 

Five years after tne entry into force of this Treaty, 

a conference of Parties to the Treaty shall be held in 

Geneva, Switzerland, in order to review the operation of 

this Treaty with a view to assuring that the purposes and 

the provisions of the Treaty are being realized. The review 

conference shall determine in accordance with the views of 

a majority of those Parties attending whether and when 

additional review conferences shall be convened. 

ARTICLE VIII 

1. This Treaty shall be open to all States for signature. 

Any State which does not sign the Treaty before its entry 

into force in accordance with paragraph 3 of this Article 

may accede to it at any time. 
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2. This Treaty shall be subject to ratification by 

Signatory States. Instruments of ratification and 

instruments of accession shall be deposited with the 

Secretary-General of the United Nations, who shall be the 

Depositary of this Treaty. 

3. This Treaty shall enter into force upon the deposit 

with the Depositary of instruments of ratification by 

x Governments including the Governments of the 

United States of America and the Union of Soviet 

Socialist Republics. 

4. Pending the entry into force of this Treaty the 

Governments of the United States of America and the 

Union of Soviet Socialist Republic's undertake to apply the 

provisions of Protocol I as from the date on which this 

Treaty has been signed by those two Governments, 

(following subparagraphs would be renumbered accordingly if 

the above provision were to be inserted.) 

4« For those States whose instruments of ratification or 

accession are deposited after the entry into force of this 

Treaty it shall en ar into force on .ne date of the deposit 

of their instruments of ratification or accession. 

5- The Depositary 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 Treaty and of 

any amendments thereto, any notice of withdrawal, as well as 

of the receipt of other notices. He shall also inform the 

Security Council of the United Nations of any notice of 

withdrawal. 

6. This Treaty shall be registered by the Depositary in 

accordance with Article 102 of the Charter of the 

United Nations. 

(Optional provision for 
a transitional 
arrangement - if 
needed - another 
alternative is found in 
Article I, para.4-) 
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•ARTICLE IX 

This Treaty s h a l l be of unl imi ted du ra t ion . Each Par ty 

s h a l l i n exe rc i s ing i t s na t i ona l sovereignty have the r i g h t 

t o withdraw from the Treaty , i f i t decides t ha t ex t raord ina ry 

even t s , r e l a t e d to the subjec t -mat te r of t h i s Trea ty , have 

jeopardized the supreme i n t e r e s t s of i t s country. I t s h a l l 

give no t i ce of such withdrawal to the Deposi tary th ree months 

in advance. Such not ice s h a l l include a statement of the 

ex t raord ina ry events i t r egards a s having jeopardized i t s 

supreme i n t e r e s t s . 

ARTICLE X 

If t h i s Treaty has not been adhered to by a l l 

nuclear-weapon S t a t e s x years a f t e r i t s en t ry i n to fo rce , 

each Par ty s h a l l by g iv ing no t ice to the Deposi tary have the 

r i g h t to withdraw from the Treaty with immediate e f f e c t . 

ARTICLE XI 

This Trea ty , of which the Arabic , Chinese, Engl i sh , 

French, Russian and Spanish t e x t s a re equal ly a u t h e n t i c , 

s h a l l be deposi ted with the Secretary-General of the 

United Nations who s h a l l send c e r t i f i e d copies thereof to 

the Governments of the s ignatory and acceding S t a t e s . 

In witness whereof, the undersigned, duly au thor ized t h e r e t o , 

have signed t h i s Trea ty . 

Done a t on 
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CCD/527 
1 1 larch 1977 

Original: English 

SCHEDULE OF MEETINGS OF THE CONFERENCE OF THE COMMITTEE ON 
DISARMAMENT FOR THE SPRING SESSION 

(Adopted «?/t the 732nd Plenary Meeting on 1 March 1977) 

Plenary meetings 

Plenary meetings will continue to be held on Tuesday and Thursday at 10.]0 a.m., 

unless decided otherwise. The agenda for the plenary maetings, adoptrd on 15 August 1963, 

reads as follows: 

"1. Further effective measures relating to the cessation of the nuclear arms race 

at an early date and to nuclear disarmament. 

"Under this heading members may wish to discuss measures dealing with the 

cessation of testing, the non-use of nuclear weapons, the cessation of production of 

fissionable materials for weapons use, the cessation of manufacture of weapons and 

reduction and subsequent elimination of nuclear stockpiles, nuclear-free zones, etc. 

"2. Non-nuclear measures. 

"Under this heading, members may wish to discuss chemical and bacteriological 

warfare, regional arms limitations, etc. 

"3. Other collateral measures. 

"Under this heading, members may wish to discuss prevention of an arms race on 

the sea-bed, etc. 

"4. General and complete disarmament under strict and effective international 

control. 

"The co-Chairmen note the recognized right of any delegation to raise and discuss 

any disarmament subject in any meeting of the Committee," 

Informal meetings 

1 - 4 March Informal meetings of COD on 
CCI) procedures. 

7 - 1 1 March Informal meetings of COD on 
comprehensive negotiating programme. 
(Further meetings on the subject may 
be arranged later) 
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14 - 18 March 

21-25 March 

28 March - 1 April 

4-7' April 

11-15 April 

13 - 22 April 

25-29 Apr: 

Recess 

i i i / 

Informal meetings of CCD, with 
participation of experts, on new 
types and systems of weapons of mass 
destruction 

Open 

Informal meetings of CCD, with the 
participation of experts, on chemical 
weapons. 

Continuation of informal meetings oh 
chemical weapons, with the 
participation of experts, as necessary. 

Open 

Informal meetings of CCD on a 
comprehensive nuclear test ban. 

Open 

The CCD will go into recess on 29 April 1977. The Committee will'reconvene 

for its summer session at a date to be determined at a later stage. 

2/ During this period, the Group of Scientific Experts to Consider' International 
Co-operative Measures to Detect and Identify Seismic Events will hold its third session. 

-60-



CCD/528* 
1 March 1977 

Original: English 

SECOND. PROGRESS IMPORT TO THE CONFERENCE OF THE 
COMMITTEE ONDISARMAMENT BY THE AD HOC GROUP OP SCIENTIFIC EXPERTS 

TO CONSIDER INTERNATIONAL CO-OPERATIVE MEASURES TO DETECT AND 
IDENTIFY SEISMIC EVENTS 

1. In pursuance oi' the derision of the CCD of 22 July 1976, the Ad Hoc Group of 

Scientific Experts to Consider international Co-operative Measures to Detect and to 

Identify Seismic Events held its second session from 21 to 25 February 1977 in Geneva, 

under the Chairmanship of Dr. Ulf Ericsson of Sweden. 

2. Scientific experts and representatives of Socialist Member States of the CCD 

joined the experts and representatives who participated in the first session's 

discussions. Thus scientific experts and representatives of the following Member States 

attended the session: Bulgaria, Czechoslovakia, Canada, Egypt, German Democratic 

Republic, Federal Republic of Germany, Hungary, India, Italy, Japan, Mongolia, 

Netherlands, Poland, Romania, Sweden, Union of Soviet Socialist Republics, 

United Kingdom, United States of America. 

3. Scientific experts from Australia, Belgium, Denmark, Finland and Norway, who have 

been invited in accordance with the above-mentioned decision of the CCD continued to 

participate in the work of the Ad Hoc Group. 

4. According to :"ts time-table, adopted at the first session, the Ad Hoc Group 

reviewed drafts towards its final Reports related to the following subjects: 

2(d) Review of earlier relevant studies. 

3(a) Data and procedurec for detection and location of seismic events 

by a network of ceismological array and single stations. 

3(b) Data and procedures for obtaining identification parameters of seismic 

events at individual stations. 

3(c) Data and procedures for obtaining identification parameters of seismic 

events from networks of stations. 

4(a) Technical description of existing stations of potential interest for the 

network. 

4(b) Data produced at these stations and present station capabilities. 

5(a) Description of existing data exchange facilities. 

6(a) Description of existing daba centres. 

* Incorporating document CCD/528/Corr.l of k March 1977. 
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After thorough discussion the Ad Hoc Group gave instructions and guidelines for the 

Scientific Secretary for the redrafting of these texts, which will be considered at 

its final session. 

5. In view of the delay that had occurred in the proceedings and anxious to complete 

its work approximately in the same period of time, it had planned, the Ad Hoc Group 

revised its schedule for the remaining work. 

6. The Ad Hoc Group adopted a draft Agenda for the next session and designated groups 

of experts from its members to prepare drafts to be considered at the next session. 

7. The Ad Hoc Group noted with satisfaction the interest of the Member States of the 

CCD in its work, manifested by the increased number of scientific experts and 

representatives who attended the second session. In order to facilitate the proper 

assessment of present and planned seismographic installations and data handling 

facilities, the desire was expressed that all Member States of the CCD should consider 

the submission of relevant information on their existing and planned seismographic 

establishments, since, at present, such information, particularly on stations of the 

Southern Hemisphere, is limited. 

8. The Ad Hoc Group envisages holding its next session from 25 to 29 April 1977 at the 

Palais des Nations, Geneva, subject to confirmation by the CCD. 

-62-
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Consider International, Co-pj)2rative_Measures__t _ Detect_ and ' 
Identify Seismic Events 

AUSTRALIA. 

Mr. P. M. McGregor 

BELGIUM 

Mr,. J-M van Gils 

BULGARIA 

Dr. L. V. Hristoskov 

CANADA 

Mr. P. W. Basham 

CZECHOSLOVAKIA 

Mr. V. Rohal-Ilkiv 

DENMARK 

Mr. J. Hjelme 

EGYPT 

Mr. A. Aboul Kheir 

FINLAND 

Dr. I. Noponen 

GERMAN DEMOCRATIC REPUBLIC 

Dr. M. M. Schneider 

GERMANY, FEDERAL REPUBLIC OF 

Dr. H. P. Harjes 

Supervising Geophysicist, Bureau of Mineral Resources, 
Geology and Geophysics 

Chief, .Seismological Service to the Royal Belgian 
Observatory 

Seismologist, Geophysical Institute, Bulgarian'Academy 
of Sciences 

Government Research Scientist, Earth Physics Branch, 
Department of Energy, Mines and Resources 

Attache, Permanent Mission of the Czechoslovak 
Socialist Republic to the United Nations Office at 
Geneva 

Stategeodesist, Department of Seismology 
Geodaetisk Institute 

Counsellor, Permanent Mission of Egypt to the 
United Nations Office at Geneva 

Institute of Seismology, University of Helsinki 

Deputy Director, Academy of Sciences GDR, 
Central Earth Physics Institute 

Director, Central Seismological Observatory, Erlangen 
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HUNGARY 

Mr. E. Bisztricsany 

INDIA 

Dr. T. G. Varghese 

ITALY 

Professor M. Caputo 

Dr. R. Console 

JAPAN 

Dr. S. Suyehiro 

Dr. M. Ichikawa 

MONGOLIA 

Mr. P. Khalioune 

NETHERLANDS 

Dr. A. R. Ritsema 

NORWAY 

Dr. E. S. Husebye 

Dr. F. Ringdal 
(Scientific Secretary) 

POLAND 

Mr. R. Teisseyre 

Mr. A. Czerkawski 

Head, Hungarian Seismological Observatory 

Head, Seismology Section, Bhabha Atomic Research 
Centre 

Professor of Seismology, University of Rome 

Geophysicist, National Institute of Geophysics, Rome 

Head, Seismological Division, Japan Meteoroligical 
Agency 

Research Official, Japan Meteorological Agency 

Ministry of Foreign Affairs, Permanent Mission of 
the Mongolian People's Republic to the United Nations 
Office at Geneva 

Head, Seismological Department of the Royal 
Netherlands Meteorological Institute 

Chief Seismologist, Royal Norwegian Council for 
Scientific and Industrial Research 

Royal Norwegian Council for Scientific and Industrial 
Research 

Deputy Director, Institute of Geophysics, 
Polish Academy of Sciences 

Adviser, Ministry of Defence, Warsaw 
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R0MA1TIA 

D r . V. Tudor 

Mr. C. I v a s c u 

Counsellor, Permanent Mission of the Socialist 
Republic of Romania to the United Nations Office 
at Geneva 

Second Secretary, Permanent Mission of the 
Socialist Republic of Romania to the United Nation. 
Office at Geneva 

SWEDEN 

Dr. U. Ericsson 
(Chairman) 

Dr. 0. Dahlman 

Dr. H. Israelson 

Mrs. B. M. Tygaard 

USSR 

Professor I. Passetchnik 

Dr. 0. Kedrov 

Dr. I. Botcharov 

UNITED KINGDOM 

Dr. H. I. S. Thirlaway 

Mr. I. R. Kenyon 

UNITED STATES OF AMERICA 

Dr. J. R. Filson 

Mr. A. R. Turrentine 

Scientific Adviser, Ministry of Foreign Affairs 

Research Institute of National Defence 

II II 

II II 

Institute of Physics of the Earth, Moscow 

ii n ii it it ii 

Adviser, Ministry of Defence 

Superintendent, Seismological Research Centre, 
Berkshire 

First Secretary, Permanent Delegation of the 
United Kingdom to the COD 

Programme Manager, Defence Advanced Research 
Project Agency 

United States Arms Control and Disarmament Agency 
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CCD/529 
22 March 1977 

Original: English 

JAPAN 

Some thoughts on the international control of chemical weapons 

Introduction 
"i" • — — t e a — m m m m m m • » 

The purpose of this working paper is to make some suggestions on the problem 

of chemical warfare agents to be prohibited. A number of suggestions have been 

made on the subject but so far have not gone beyond general remarks and have been 

somewhat lacking in specific substance. 

1. Recent trends in the deliberations on the question of banning chemical weapons 
• m u n i . — W f c w w H I I I W I f w p * " " » ' " " " ' "i 'i n#tijinim •*•!»•-.n.i.1 i»eii-."^i'g«i i • i«ij,««riiii in i i n i i n i i ' ii m w M m w ii •» i i tm i i • . • • n m — — — — — n j f c — — • 

Reflecting the positive efforts made up to that time, a communique issued at 

the summit talks between the USSR and the United States of America in July 1974 

stated that "the United States and the Soviet Union will take a joint initiative 

on banning the most dangerous, lethal means of chemical warfare". This gave us 

hope for the early completion of a treaty banning chemical warfare, but that hope 

has not yet come to fruition. As more ana more people came to deplore the delay 

in the deliberations on the subject, the United States expressed its views at the 

spring session of 1976 (CCD/FV.702); an informal, expert meeting suggested by the 

Federal Republic of Germany was held in she summer session; and the British draft 

convention was submitted in the last stage of that session. During the 

Committee's deliberations over this period, the problems of "chemical warfare 

agents to be prohibited" and "control of chemical weapons" were treated as follows, 

(l) Chemical warfare agents to be prohibited 

A number of suggestions were made on the definition, category and scope of 

chemical warfare agents to be prohibited. The prevailing view which emerges from 

these suggestions is that we should prohibit all lethal chemical agents by adopting 

criteria of purpose; that we should adopt a criterion of toxicity as one of the 

criteria for determining the individual agents to be prohibited; and that chemical 

warfare agents should be divided into two categories, namely, single-purpose agents 

to be used only for warfare, and dual-purpose agents to be used for both peaceful 

and warlike purposes. 
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(2) Control of chemical weapons 

The problem of verification is at the core of the deliberations. Among the 

Western and non-aligned countries, the prevailing view is ohat international 

verification is necessary; among the Eastern countries, the prevailing view is that 

national means are in principle enough. In spite of a number of suggestions, a 

clue to agreement has not yet been found. 

However, the following views have been recognized: it is necessary that we 

should conduct on-site inspections in order to ensure that specific acts such as 

the destruction of stockpiled agents are carried out; and it is possible that 

national means should be supplemented without unjustifiable interference, by on-site 

inspections under international control, including some form of seal, the use of the 

camera and so on, in order to control production. These views do not go beyond the 

conceptual stage; they need to be further explored and made more concrete. 

2. Our thoughts and suggestions on international control of chemical weapons 

With the aim of contributing to the solution of the problems described above 

we investigated to see whether or not there was some effective treaty now in force 

which could serve our purpose. We have found that the system of agents to be 

regulated in a treaty on the control of narcotic drugs and psychotropic drugs has 

many similarities to a chemical-warfare ban treaty—which is also concerned with 

controlling chemical substances—and can be useful for our purpose. This is 

the Single Convention on Narcotic Drugs, 1961, as amended (hereinafter referred to 

as the Narcotic Drugs Convention), to which, as of 1 March 1977, 109 countries, 

including most members of the COD, are Parties. Referring to this Convention, we 

would like to suggest the following: 

(l) Chemical warfare agents 

There are a variety of chemical warfare agents to be prohibited, and hence it 

is virtually impossible, in the brief wording of a treaty, to provide specifically 

for their definition, category and scope. Therefore, in addition to criteria of 

purpose, which have received almost unanimous support, we suggest the compilation 

of some tables of the chemical warfare agen+s to be prohibited. We should throw 

the net of a comprehensive ban over (i) chemical warfare agents and chemical weapons 

or munitions, equipment and means of delivery, and (ii) activities connected with 

their development, production, stockpiling, acquisition, etc. We should list in 

the tables those chemical warfare agents over which control by treaty is at present 

considered desirable. 
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Chemical warfare agents as a whole would be divided into categories in the 

following three tables: 

Table I: single-purpose agents and their highly toxic derivatives; 

Table II: dual-purpose agents and their highly toxic derivatives; 

Table III: chemical substances with a high potential for use as chemical warfare 

agents, other than those listed in tables I and II. 

First of alli we should list in table I chemical agents used only for warlike 

purposes and their highly toxic derivatives, and we should place them under a total 

prohibition (for example, nerve agents VX including their derivatives VE, VM, VG 

and so on; mustards including their derivatives HN-1, HN-5 and so on). We should 

list in table II dual-purpose agents for warlike and peaceful purposes and their 

highly toxic derivatives; we should place them under separate control. We are 

then left with those chemical agents which are listed neither in table I nor in 

table II. We should list them in table III in view of their high potentiality 

for use as chemical warfare agents. Though the chemical substances to be listed 

in table III cannot be used directly for warlike purposes, we should prevent any 

State party to the treaty from transforming those substances into chemical 

weapons by imposing an obligation of notification on any State which is about to 

perform such activities as production, stockpiling, development, etc. In doing 

so, we can modify article I, sub-paragraphs (a) and (b), of the British draft to 

read as follows: 

"(a) chemical agents listed in the annexed tables I-III, of types and in 

quantities that have no justification for protective or other peaceful 

purposes; 

"(b) munitions, equipment or systems designed to fill up, instal—' or deliver 

agents specified in the preceding sub-paragraph (a) or chemical substances-^ 

which are intended to produce the same effect as agents specified in 

sub-paragraph (a) when fired munitions reach the target." 

Thus we can define the subject-matter simply and concretely, make the scope of the 

treaty clear, and classify chemical warfare agents in tables I, II and III. 

l/ . The word "instal': is inserted because some munitions, such as chemical 
mines, do not require to be delivered. 

2/ The words "chemical substances" are inserted because binary chemical 
weapons should be prohibited. 
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Prom the 2tand.p0i.nt of control over tho2e chemical weapon5, we believe it quite 

effective to cla22ify chemical warfare agents in tables I, II and. III. This line 

of thought stem2 from the formula employed in the Narcotic Drugs Convention, from 

the draft treaty, and from our previous thought2 82 embodied in the working papers 

2ubmitted by the Japanese delegation in the past (CCD/43O, 466, 483 and 515). 

(2) Working procedure for completion of the tables 

The following procedure is suggested for the work: 

(i) All toxic chemical agents whose toxicity i2 above the agreed level should be 

li2ted using the LD50 spectrum. A method of drawing up the Ii2t2 ha2 already 

been suggested by Japan in its "Working Paper: Draft of one form of LD50 

spectrum" (CCD/515)^ The preparation of list2 of toxic chemical agent2 is 

already under way as an IRFTC project of UKEP and may be very useful to us. 

(ii) Chemical agents which are clearly not used at present and chemical substances 

which, to judge from their characteristics as chemical weapons (for example 

shelf-life, perceptibility, volatility, explosion stability and so on; see 

the working paper of the Federal Republic of Germany, CCD/458), are of low 

potential for use as chemical warfare agents should be deleted from the list 

referred to in paragraph (i). 

(iii) Chemical agents whose toxicity i2 below the agreed level but which are clearly 

U2ed as chemical weapons should be added, 

(iv) Prom the above list, single-purpose agents should be listed in table I, 

dual-purpose; agent2 in table II and the remaining agent2 in table III. 

An important point in this process is that the listing work can be done 

objectively by experts on the basis of a criterion of toxicity and other 

criteria- The tasks of deleting, adding, and classifying chemical agents 

should be undertaken by an informal expert meeting or an informal working 

group composed of qualified experts from CCD member and non-member countries, 

in accordance with a procedure to be agreed upon by the State parties to the 

treaty. The various criteria other than purpose criteria are all supplementary 

means of carrying out this work. 

(3) Contribution to the control of chemical weapons 

This method, by which we can determine concretely the chemical agents to be 

controlled by the treaty, will be U2eful, 82 explained below, from the standpoint of 

controlling chemical weapons in order to en2ure compliance with the treaty. 
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(a) In the event that the chemical agents listed in table I are to he destroyed 

on a phased basis, the method makes it easier to work out a programme for their 

destruction; to establish procedures for destruction according to the 

characteristics of individual chemical agents, and for on-site inspections; and to 

ascertain the amount of destruction accomplished. 

(b) If the agents listed in table II are to be brought under control, the method 

will be useful in preparing.annual reports on the actual quantities of production, 

imports, stocks and so on needed for peaceful purposes, and in submitting 

estimates of requirements (the reader is referred to the procedure described in 

article 19 of the Narcotic Drugs Convention). 

(c) The method will facilitate periodic review of the tables. In particular, 

if it becomes clear that chemical substances of recognized potential for use as 

chemical warfare agents are in use for weapons, the method will make it easier 

to transfer those substances to table I or II. 

To sum up, the purpose of this working paper has been to present some 

suggestions concerning a number of proposals already submitted, as mentioned in 

the introduction, and also a suggestion on item (ii) of the scheme suggested by 

the distinguished delegate of the United Kingdom at the 737th plenary meeting on 

17 March 1977, entitled "Means of defining agents to be banned". We have also 

referred to item (iii) of that scheme, entitled "Verification problems . 

(... destruction of stockpiles, data to be collected and exchanged by national 

verification systems)". 
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CCD/530/Add.l 
2k March 1977 

Original: English 

ARGENTINA, BRAZIL, BURMA, EGYPT, IRAN, MEXICO, 
NIGERIA, PERU, SWEDEN, YUGOSLAVIA AND ZAIRE 

Working Paper on Procedures of the Conference 
of the Committee on Disarmament 

Addendum 

Add MOROCCO to the list of co-sponsors, 
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CCD/530 and Add.l 
23 March 1977 

Original: English 

ARGENTINA, BRAZIL, BURMA, EGYPT, IRAN, MEXICO, MOROCCO, 
NIGERIA, PERU, SWEDEN, YUGOSLAVIA AND ZAIRE 

Working Paper on Procedures of the Conference of the 
Committee on Disarmament 

I. Standing Sub-Committee of the COO 

A standing sub-committee should be set up to negotiate specific texts of draft 

conventions, treaties, agreements and other documents on those questions in the 

agenda of the COO which the Committee may refer for that purpose to the 

sub-committee. 

The organization of work and its procedures should be determined by the COO 

and should not impair in any manner the right of the Committee to adopt any other 

procedural measures it may deem advisable. The chairmanship should be by monthly 

rotation according to the alphabetical order in English of member States. 

The sub-committee should have its records, as appropriate, and should submit 

its report(s) to the COO. 

The level of representation in the sub-committee should be determined by each 

delegation. 

Its meetings should be held without hampering the regular or informal meetings 

of the COD. 

II. Preparation of the Report 

1. The draft report should be prepared by the Secretariat. 

2. The draft should be made available to all members of the COD at least 

two weeks before the scheduled date for the closure of the summer session, (it 

should be up-dated at the end of the succeeding week.) 

3. The draft should contain: 

(a) The Provisional Agenda as adopted on 15 August 1968; 

(b) Summary of specific requests addressed to the COD by the United 

Nations General Assembly at its preceding regular session; 

(c) Sectional headings in accordance with items comprised in (a) and (b) 

above and other matters raised in the Committee during the year; 

(d) Significant views expressed by delegations under each item including 

their analysis, if any, of the issues discussed, (if more than one 

delegation has made the same point the fact should be clearly stated); 

(e) Conclusions and decisions, if any, adopted by consensus; 
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(f) The same kind of index as appeared in the 1975 report as well as a 

subject index. (The subject headings may need to he changed from time 

to time.); 

(g) Working papers and proposals submitted during the year; 

(h) PV's of the meetings held during the year as well as working papers 

should be distributed in New York to delegations of member States 

of the United Nations as they are ready in Geneva and should also 

be distributed as a separate annex of the report. 

4. The Committee should consider the draft report during the final week of 

its summer session. Delegations wishing to make statements on matters of substance 

during that week, and wishing reference to the statements to be included in the 

report, should provide very brief summaries for this purpose. 

5. The report should be circulated in New York to all delegations of member 

States of the United Nations by 1 October. 

III. Communique of the meeting 

The communique should be made in such a way as to reflect more substantially 

the proceedings of the CCD plenary meetings. 

It should contain information in respect to the consecutive number of the 

plenary meeting held, and the chairmanship of the day. 

The communique" should enumerate the names of the representatives, of the countries 

who made statement:-, the topics covered by them as also proposals pr working papers 

submitted to the Committee. 

It should also contain information in respect to the Committee's decisions 

concerning its schedule of work, convening of formal, informal or other meetings. 
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CCD/531 
28 March 1977 

Original: English 

UNITED STATES OF AMERICA 

Working paper concerning incapacitating chemical warfare agents 

Introduction 

In addition to chemicals that kill or permanently disable, chemicals which have 

temporary, incapacitating effects are potential chemical warfare agents. For this 

reason, it is appropriate to consider their inclusion in a future CW arms control 

measure. The draft Conventions presented by the Socialist countries (CCD/361), Japan 

(CCD/42O), and the United Kingdom (CCD/5I2), all appear to place restrictions upon 

incapacitants, as well as on other agents. In addition, the 10-nation memorandum on CW 

(CCD/400) would seem to advocate prohibition of incapacitants. 

While the view that incapacitating agents should be subject to constraints appears 

to be widely held, little information has been presented at the CCD on this category of 

agent. The only working paper dealing explicitly with incapacitating agenta was 

presented by Canada in 1974 (CCD/433)• That paper examined the problem of defining 

compounds having significance as irritating or incapacitating agents. The purpose of 

this paper is to present additional background material. 

What are incapacitating agents? 

As pointed out in Canadian working paper CCD/433, "incapaciting means having 

physiological or mental effects which will render individuals incapable of normal 

concerted physical or mental effort or both for a significant period of time after 

exposure". The effects are intended to be temporary, resulting in no permanent damage. 

Such effects may last for hours (or for days in extreme situations) after removal from 

exposure. 

In order to be effective militarily, incapacitating agents must fill the basic 

requirements common to all chemical agents: reasonable cost of manufacture from readily 

available materials; a high degree of stability in storage as well as during and after 

dissemination; capability of being disseminated efficiently and a relatively short time 

interval between exposure to the agent and the onset of desired effects. In addition, 

the difference between the effective and lethal doses of an agent must be wide enough to 

permit the spontaneous recovery of most victims with no permanent after effects. 
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The most important types of incapacitating- agents are found in the following 

categories: 

(1) Psychochemicals. These compounds (usually indole, tryptenine, or piperidine 

derivatives) may be described as psychotropic, psychotogenic, psychotomimetic, or 

hallucinogenic. The effects produced may include visual, and aural hallucinations; a 

sense of unreality; and changes in mood, behaviour, performance, memory, attitude, 

concentration, perception, and thought processes. Representative agents of this group 

are 3-Quinuclidinyl Benzilate and Lysergic Acid Diethylamide. 

(2) Paralysants. Agents that interrupt nerve impulse transmission at the skeletal 

neuromuscular junction (for example, curare) and those that block transmission in 

autonomic ganglia (for example, hexamethonium) are found in this group. 

(3) Pain producers. Physical irritants which have a persistent effect can be considered 

incapacitating agents. Representative of this group are urushiol (one of the active 

principles of poison ivy) and bufotenine (a compound which is secreted by the common 

toad and causes intensive itching). 

Effective dose and other definitional criteria 

Toxicity thresholds based on median lethal dose are generally agreed to be a useful 

supplement to the general purpose criterion for defining which chemicals are potential 

lethal CW agents. In the Canadian paper CCD/4I4 this general approach was extended to 

potential incapacitating CW agents. It was suggested that: "A chemical compound or 

element can be considered as a potential agent of war if it has a median incapacitating 

or irritating dosage of less than $00 mg. min/M ". 

While determination of median lethal dosage is relatively straightforward, 

measurement of median effective dosage is much more complex. The experimental 

procedure used will depend on the type of effect expected. Separate methods would be 

needed to determine effective dosage for each class of agents. One method for measuring 

human mental performance, called the Number Facility Test (NP), employs a series of 

addition problems, each consisting of three randomly selected 1- or 2-digit numbers. 

The score is the number correctly added within a 3-minute period. Other tests have been 

developed to measure eye-hand co-ordination and dexterity. The types of tests used for 

animal testing are. often based on conditioned reflex responses, physical endurance and 

visual discrimination. 
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Criteria based on chemical structure or physical properties, analogous to those 

suggested for lethal agents, would appear to have little utility. Potential 

incapacitating agents are so diverse that it does not appear possible to find any simple 

definitional formula. In view of the lack of suitable technical criteria, consideration 

jiight be given to relying solely on the general purpose criterion. 

Verification considerations 

Generally speaking, the findings reached on verification of restrictions on lethal 

agents will also apply to incapacitating agents. In other words, the ability to verify 

restrictions on development, production or stockpiling will be no better or worse for 

incapacitating agents than for lethal agents. 

Military role of incapacitating agents 

While the potential military role for incapacitating agents has been discussed for 

decades, such agents do not appear to have become a major component of CW stockpiles. 

A key factor has undoubtedly been the unsuitability of currently known agents for 

military purposes. If incapacitating agents were not eventually covered in a CW 

agreement, however, increased effort might well be devoted to overcoming these 

shortcomings. 

Conclusions 

1. The view that limitations should be placed on incapacitating agents, as well as on 

lethal agents is widely shared. 

2. In view of the lack of suitable technical criteria for defining potential 

incapacitating agents, consideration might be given to relying solely on the general 

Purpose criterion." -•- ••>.,-.. ... 

]. Limitations on incapacitating agents do not appear to pose any novel verification 

problems. 

4. At present incapacitating agents do not appear to have become a major component of 

CW stockpiles. Their role could increase, however, if they were not covered in a CW 

agreement. 
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CCD/532 
21 April 1977 

Original: English 

DECISION ON CERTAIN PROCEDURAL ASPECTS OF THE 
CONFERENCE OF THE COMMITTEE ON DISARMAMENT 

(Adopted at the 746th Meeting of the Conference on 21 April 1977) 

I. Organization of Work of the CCD 

The work of the Committee will continue to be conducted in plenary meetings and 

through any additional arrangements agreed by the Committee, such as special plenary 

meetings, informal meetings, or informal meetings with experts. 

The Committee agrees to the following provisional guidelines for the establishment 

of ad hoc working groups to facilitate the negotiations of texts of agreements (or any 

other document). 

1. When it appears that there is a basis to negotiate a draft treaty or other 

draft texts, the CCD should establish an ad hoc working group for this purpose open to 

all members of the CCD. 

2. The CCD should define the mandate for each working group including a target 

date for submitting its final report to the CCD and should provide the group with such 

working documents as may form an appropriate starting point for the group's work. 

3. In connexion with the establishment of a Working Group, the CCD may take 

a decision to send through the United Nations Secretary-General's Representative to all 

States Members of the United Nations, but not members of the CCD, appropriate working 

documents which have not previously been made available to them. 

4. In accordance with the CCD's established procedure, the working groups shall 

work on the basis of consensus. The chairmanship of the working groups should rotate in 

the same manner as in the CCD. The meetings of the working groups should be on an 

informal basis and should be so scheduled as to avoid conflicting or otherwise 

interfering with the regular or informal meetings of the CCD. The level of representation 

in the working groups should be determined by each delegation. The working groups, 

on a periodic basis, should issue whatever reports to the CCD are deemed necessary. 

The Committee requests that the Secretariat provide assistance to the working groups 

as necessary, including the preparation of unofficial summaries of the working groups' 

proceedings. 
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5. The CCD will take any other decisions that may be necessary regarding the 

organization and procedures of the working groups. 

II. Preparation of the OOP's Annual Be],art to the United ITations General Assembly 

1. The draft report should be prepared by the Secretariat. 

2. The draft should be made available to all members of the CCD at least two 

weeks before the scheduled date for the closure of the summer session, (it should 

be updated at the end of the succeeding week.) 

3. The draft should contain: 

(a) The Provisional Agenda as adopted on 15 August 1968; 

(b) Summary of specific requests addressed to the COD by the United Nations 

General Assembly at its preceding regular session; 

(c) Sectional headings in accordance with items comprised in (a) and (b) 

above and other matters raised in the Committee during the year; 

(d) Significant views expressed by delegations under each item including 

their analysis, if any, of the issues discussed. (if more than one 

delegation has made the same point the fact should be clearly stated.); 

(e) Conclusions and decisions, if any, adopted by consensus; 

(f) A table of contents and an index, along the lines of the index which 

was included in the 1976 report, as well as a subject index of both 

the basic report and annexes. (The subject headings may need to be 

changed from time to time.); 

(g) Working papers and proposals submitted during the year; 

(h) Verbatim records of the meetings held during the year should also be 

distributed ?s a separate annex of the report. 

4. The Committee will consider the draft report during the final week of its 

summer session. Delegations wishing to make statements on matters of substance during 

that week, and wishing reference to the statements to be included in the report, 

should provide brief summaries for this purpose. 

7 5- The report should be circulated in New York to all delegations of member 

States of the United Nations by 1 October. 

III. Distribution of Verbatim Records of CCD Plenary Meetings and CCD Working Documents 

Verbatim records of the CCD plenary meetings held during the year and the working 

documents should be distributed in New York to delegations of members States of the 

United Nations as soon as received from Geneva. 
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IV. Communique of CCD Plenary Meetings 

The communique should be made in such a way as to reflect adequately the 

substance of the proceedings of the CCD plenary meetings. 

It should contain information in respect to the consecutive number of the plenary 

meeting held, and the chairmanship of the day. 

The communique should enumerate the names of the representatives of the countries 

who made statements, the topics covered by them as well as proposals or working papers 

submitted to the Committee. 

It should also contain information in respect to the Committee's decisions 

concerning its schedule of work, convening of formal, informal, or other meetings. 
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CCD/535 

22 April 1977 

Original: English 

THE NETHERLANDS 

Working paper concerning the verification of the presence of 
nerve agents, their decomposition products or starting 

materials downstream of chemical production plants 

1.1. A NON-INTRUSIVE METHOD TO VERIFY A BAN ON THE PRODUCTION OF NERVE AGENTS 

One of the functions of an effective verification system with respect to a ban on 

the development, production and stockpiling of chemical weapons is to deter the 

production of chemical weapons, in particular the very dangerous nerve agents. To 

achieve adequate deterrence, procedures are necessary to ensure that a sufficient chance 

exists that clandestine production of nerve agents will "be detected. On the other hand, 

one always strives for verification methods which are as non-intrusive as possible. 

As a contribution to solve part of the problems involved, a highly sensitive method 

will be described to analyse waste water downstream of chemical production plants and to 

compare this with an upstream sample with the purpose of detecting the presence therein 

of nerve agents, their decomposition products or starting materials. The analytical 

procedure may be carried out in every laboratory equipped with a gas chromotograph and 

the method is sufficiently sensitive to give a positive indication even after extensive 

water purification. 

From the results it may be concluded that the reported procedure gives a practically 

unambiguous and simple yes or no answer to the question whether nerve agents, their 

decomposition products or starting materials are present or not. After a positive 

detection — which would only make the plant suspected — a visit to the plant could be 

made to reveal the identity of the product manufactured. 

1.2. BASIS OF THE METHOD 

The nerve agents are organophosphorus compounds and structurally related to 

pesticides. Generally both types of compounds may be prepared in similar production 

plants. However, an important structural difference between both types of compounds 

exists. The majority of the nerve agents is related to methylphosphonic acid (i), 
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whereas most of the commercially available organophosphorus pesticides have phosphoric 

acid (II) as their brric structure apart from a few pesticides based on I which generally 

have an experimental status^ . 

80 0 80 0 

A. 
B,C 08 80 08 

I II 

The Japanese delegation to the Conference of the Committee on Disarmament drew 

attention to the fact that the phosphurus-carbon bond is not cleaved under mild 

decomposing conditions. Besides gas chromatography in combination with a specific 

detection was mentioned as a suitable method to detect organophosphorus compounds at 

very low concentrations. ' 

A verif ication procedure, based on the above-mentioned considerations, is presented 

in this report. Samples from the Rhine and Meuse, both considered as heavily polluted 

r ivers , were used as models for substantially diluted waste water downstream of chemical 

production plants . As such the procedure provides a rather non-intrusive inspection 

method. Ethyl S-2-di-isopropylaminoethyl methylphosphonotioate (VX). 

% \ j> 
/ 

E^c' SCSgCEgNd.C^)^ 

was used as a representative of the nerve agents. 

After a discussion of the investigations concerning the different aspects of 

the'procedure in part 2 the ultimate pr&ceiiure is described in part .3* Part 4 comprises 

some results obtained on application of the ultimate verification procedure on Bhine and 

Mc-use river water samples. Some directions for future work conclude the report as 

part 5. 
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2. EVALUATION OF .THE VERIFICATION PROCEDURE 

2.1. Materials 

Rhine river water samples were collected from the Lek at Bergambacht and analysed 

by the Dune Water Works of the Hague. The Meuse river was sampled at Keizerzveer and 

analysed by the Drinking Water Works of Rotterdam. The samples were stored in a 

refrigerating room. The chemical analyses of the -water samples are listed in Table 1. 

I 
component 

chlor ide 
sulphate 
bicarbonate 
n i t r a t e 
Kjeldahl n i t rogen 
orthophosphate 

u n f i l t e r e d 

Chemical analyses 

(mg/1) 
" 
i i 

i i 

n 

n 

t o t a l organic carbon " 
s i l t 
cho l ines te rase 

i n h i b i t i o n in 
para th ion eq. 

PH 
flow 

" 

w^y 
(o r / sec ) 

Table 1 

of Rhine 

12-12- '75112-8- '74 

2)0 
89 

140 
11.5 

4.4 
0.62 
1.95 
6.2 

64 

0.17 
7-55 

72572* 

175 
86 

146 
10.8 

1-7 
0.55 
1.27 
7-8 

10 

0.25 
7.60 

1648* 

and Ifeuse r i v e r s 

Rhine 

20-11- '74 

168 
85 

156 
12.2 

2.2 
0.75 
1.70 
5-9 

19 

0.24 
7.50 

2870* 

amples 

• Meuse 

8 - 1 - ' 7 5 ; 2 5 - 8 - ' 7 5 : 3-3- '76 J23-2-'76 

S3 
59 

146 | 
14.0 J 

1-5 ! 
0 . 4 1 ! 
1.10 
8.0 1 

46 ! 

1 
0 .04 ' 
7.65 

3497* 

140 
70 

149 
12.7 

1.0 
0.98 
1.61 
5-5 

33 

0.08 
7-70 

1964* 

196 
94 ! 

193 ! 
17.6 j 

2 .6 
0 .97 ! 
1.921 
B.2 i 

25 j 

1 
1 ' 
: 0.151 
; 7 .50 ; 

; 1529* ' 

37 
54 

134 
17.0 

1.9 
0.73 
1.4 
6.9 

26 

-
7-6 

550** j 

Lobith. 
L i t h . 

For each experiment new glassware was used to preclude cross-contaminat ion . 

^ 2 P- l abe l l ed methylphosphonic ac id ( spec i f i c a c t i v i t y 1 mCi/g) and ^ - l a b e l l e d VX 

( spec i f i c a c t i v i t y 20 mCi/g) as well as the corresponding un labe l l ed compounds were 

synthesized in t h i s l a b o r a t o r y . Diazomethane was prepared and used in d i e thy l e t h e r 
(7) 

solution . 

2.2. Hydrolysis 

As stated in Chapter 1 gas chromatography in combination with a specific phosphorus 

detection is a suitable technique for the tracing of nerve agents in water at very low 

concentrations. To make the gas chromatographic picture as simple as possible 

(section 2.6) a complete hydrolysis should be carried out after which most 
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phosphorus-containing nerve agents w i l l present themselves as methylphosphonic-acid 

(equation l ) , where— organophosphorous p e s t i c i d e s w i l l give r i s s to phosphoric acid 

(equation 2 ) . 

RO 0 RO 0 HO 0 

\ / \ / ' \ / 
P f a s t , .Pv s low, P ( l ) 

/ \ / ' \ * / ' \ 
H3C X H,C OH H ,C OH 

I I I IV I 

Example of I H : YX, in which R = Ô H and X = SCEgCHgN(i.C E )g 

S a r i n , . in which B. .= ±.C,H,,.-and'X- = F . 

RO O(S) R-O 0 HO 0 

\ / 
X I sa l : . p.x fiow^ ,p (2) 

RO X R-O OH HO OH 

V VI I I 

Example of V: Para th ion , in which R = CgH , and X = OC,H NO -p and 

O(S) 0 

A strong..acidic.,medium i s a p r e r e q u i s i t e to ensure a complete hydro lys i s of both 

chemical warfare agents and p e s t i c i d e s v;ith chemical formulae represented in 

equat ions 1 and 2 r e s p e c t i v e l y . Moreover the process of hydro lys is should take place 

in a reasonable per iod of t ime. In order to e s t a b l i s h optimum condi t ions , hydro ly t i c 

data of a number of organophosphorous compounds were c o l l e c t e d . 

In add i t ion to some hydro ly t ic h a l f - l i f e values derived from l i t e r a t u r e a number of 

model compounds has been se l ec t ed to determine t h e i r r a t e s of hyd ro ly s i s . Experiments 

were ca r r i ed out in 1 ml sealed g l a s s ampoules containing 0.5 ml of O.O5 M sodium c i t r a t e / 

c i t r i c acid buffer a t pH 3 . The concentra t ion of the d i f f e ren t model compounds was 

0.02 M. The ampoules were heated in an o i l - b a t h a t 130°C. From the q u a n t i t a t i v e 

ana lys i s of the r e a c t i o n mixture using high-vol tage paper e l e c t r o p h o r e s i s , paper 

chromatography, gas chromatography and u l t r a v i o l e t spectroscopy the respec t ive hydro ly t ic 

h a l f - l i f e values were determined^ '. Table 2 comprises hydro ly t i c data of a 

r ep resen ta t ive of the nerve agents (VX), of some p e s t i c i d e s (Parathion, Disyston and 

DDVP) and of in te rmedia tes t ha t might appear during hyd ro ly s i s . To motivate the 

presence of some of these in termediates i t i s to be remarked tha t in the ac id hydrolys is 

of nerve agents (equation l ) and p e s t i c i d e s (equation 2) to I and I I r e s p e c t i v e l y , the 
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T.iSI« 2 

Hydri i ly t ic l u l f - l i f e vMue i of nunc coBpoundii r t t i t t l to (jhoaphonii-cont l i n i n g 
nerve a^wntm aid p**ticidtai a t pH 3 

compound 
• y a t o a a t l c 

t r i v i a l nam 

hydroly­
s i s tbap . 

(°C) 

M 
(h) 

rtf . 

H,C' SCH CH,N( l .C, IU 3 2W"2"V ' - , J3"7'2 

W \ 

5 C 2 H 5 \ / 

W ' Noc6a4!W2T, 

6 C 2 B S° \ / 

p 

C J H J O ^ NOH 

8 C 2 H 5 0 N 0 

H O / OH 

9 W N / 
P 

C 2 H 5 0 / N S H 

.0 C 2 H 5 0 N ^ S 

C j H j t / SCtt?ca2SC2H5 

C 2 H . 0 / SH 

12 HO 0 

HO^ SH 

A 
ClljO OCHCClj 

14 

IS 

P 

CHjC/ Oil 

. 0 

ClljO CH 

vx 

athyl hydro;** oathyl-
photphonata 

ethyl hydrogen ma thy1-
thiophosphonat* 

Dtthylphosphonothioic 
acid 

rarathiou 

diethyl hydrogan phoa-
phaca 

athyl dihydroian phoa-
phata 

diethyl hydrogen phoe-
phorothioata 

Disyetoa 

diethyl S-hydrogen phoa-
phocodithioata 

nonothlophoaphoric acid 

dinethyL hydrogen phos­
phate 

netliyl Jihydrogon phos­
phate 

0.24 

10 

9.8 

0 . ) i 

130 

70 

J.2.8 

3.4" 

110 

*V.ilu«: rvU'T* lo tliv' f i r m l.^urfini'. j r o n p . 
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hydrolys is of the in te rmedia te ly formed a lky l hydrogen methylphosphonate (IV) and d ia lky l 

hydrogen phosphate (Vl) i s the r a t e determining s t e p . Therefore hydro ly t ic data on 

these compounds are included. 

The r a t e s of hydro lys is of phosphates and phosphonates are known to be 

pH-dependent. The hydrolys is of a lky l dihydrogen phosphates genera l ly shows a maximum 

r a t e a t pH 4; the hydro lys is r a t e s of d i a lky l hydrogen phosphates and phosphonates" 
( l2) r i s e p rogress ive ly when lowering the pH-value. Thiophosphates show a maximum r a t e a.t 

pH 3. As 8 compromise and for p r a c t i c a l reasons a pH 3 was se l ec t ed fo r a l l hydrolys is 

experiments: a c id i c so lu t ions below pH 3 may a f fec t the performances ( e . g . the capaci ty) 

of the anion-exchange column in the second s tep of the procedure ( sec t ion 2 . 3 ) . 

A temperature of 130°C was se lec ted to obta in measurable r a t e s of hydrolys is in a 

four-days pe r iod . 

From Table 2 i t may be concluded tha t nerve agen ts , p e s t i c i d e s and t h e i r 

decomposition products hydrolyse to I and I I r e s p e c t i v e l y in a reasonable period of time 

a t pH 3 and 130°C. In the u l t imate procedure the temperature was increased to 160°C to 

obta in a complete hydro lys is of organophosphorous e s t e r s in 24 hours . 

2 . 3 . I so l a t i on and concentra t ion 

After the hydro lys is the water samples of the Rhine and the Meuse r i v e r are passed 

through g l a s s - f i b r e papers to remove s o l i d p a r t i c l e s ( s i l t ) preceding the use of the 

anion-exchange column. In t h i s way the r e s i n could be reused by means of a 

regenera t ion process—^ and a poss ib le dis turbance of the sample flow through the column 

was excluded. The adsorpt ion of I onto the so l id p a r t i c l e s in the r i v e r samples i s 
32 neg l ig ib l e as was determined by means of P - l abe l l ed I . After f i l t r a t i o n through 

the f i l t e r paper ng q u a n t i t i e s of I were rocovered_quant i t a t ive ly in the e l u a t e . 

A strong anion-exchange r e s i n [type 0-N(CH )_py] i s used to adsorb the methyl­

phosphonate anion from the hydrolysed water samples. A simultaneous adsorpt ion of 

other anions occurs e . g . ch lo r ide , sulphate and phosphate, which are genera l ly present 

in excess when compared with the- amount of compound I . The bicarbonate ion and o ther 

anions or weak acids are not adsorbed. A 2-3 fold excess in adsorpt ion capaci ty of 

the anion-exchange column i s used which i s based on the average amount (3-5 meq.) of 

anions present in 0.5 l i t r e of Rhine water in add i t ion to the methylphosphonate ion and 

the added amount (about 3 meq.) of hydrochlor ic ec id used to s.djust the pH to 3. The 

f i r s t experiments were ca r r i ed out with the commercially ava i lab le anion-exchange r e s i n 

2 / According to BIO-BAD: (s tep l ) res in-Cl 'v . + NaOH -* resin-OH •-""•'; ( s tep 2) 

resin-OH + formic ac id ->, r e s i n - f o r m a t e ' - ' . 
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Amberlite IRA-400 in the ch lor ide ( C l ' _ / ) form. On a column packed with t h i s r e s i n a 

quan t i ty of 0 .1 meq. of the methylphosphonate anion proved to he adsorbed incompletely 

from one l i t r e of the water sample. 50-60 per cent of the added amount of I was not 

r e t a i ned on the column. A q u a n t i t a t i v e adsorp t ion of I was obtained when the r e s i n was 

converted in to the formate (HCOO'"') form. -Afterwards a commercially ava i l ab l e r e s i n , 

type BIO-BAD AG 1-X8 HCOOLvwas used. By means of a breakthrough chromatogram using a 

0.5 l i t r e sample containing 815 mg of ch lor ide or 1200 mg of sulphate and 225 <--g of 
52 
' P - l abe l l ed I i t ws.6 found t h a t during the i s o l a t i o n I moved as a narrow band on the 
column in front of the ch lor ide and the sulphate i o n s . Compound I e l u t ed from the 

column only when the anion-content in the water sample surpassed the anion-exchange 

capaci ty of the column. 

After the passage of the water sample the r e s i n i s washed with methanol to remove 

the i n t e r s t i t i a l water toge ther with some n e u t r a l and bas i c compounds p resen t in the 

o r i g i n a l water sample. I t i s important t h a t the hydrochlor ic acid-methanol so lu t i on , 

which i s then used to e l u t e the tnethylphosphonate anion, i s dry because the subsequent 

evaporat ion of t h i s s o l u t i o n in the presence of water g ives r i s e to considerable l o s se s 

of compound I . 

A recovery of compound I amounting to 75-100 per cent was found after evaporation 
•52 

as was checked by experiments with P - l abe l l ed 1. 

2 . 4 . D e r i v a t i z a t i o n 

Compound I i t s e l f cannot be gas chromatorrraphed but has to be converted in to a 

v o l a t i l e de r iva t ive to achieve a s e n s i t i v e gas chromatographic de tec t ion and s epa ra t i on . 

The compound was transformed in to dimethyl methylphosphonate using diazomethane in 
(7) d i e thy l e the r so lu t ion . The y i e l d of the e s t e r i f i c a t i o n was nea r ly q u a n t i t a t i v e 

(95 per cent) as determined by gas chromatography (Chapter ? ) . Other ac ids such as 

phosphoric ac id and su lphur ic ac id are methylated s imul taneously . These ac ids may be 

pre-sent in the ion-exchange column e lua te coming from the o r i g i n a l water sample and 

trapped on the r e s i n toge the r with compound I . 

2 . 5 . Clean-up 

This part of the complete verification procedure was introduced to obtain a proper 

gas chromatographic analysis of dimethyl methylphosphonate as outlined in section 2.6. 

Ether as well as methanol are removed from the esterified sample (section 2.4) by 

means of boiling under reflux in ,? Vigreux column until a residual volume of 3-4 ml 

persists. This concentration step was checked by means of a number of experiments with 

mixtures containing 10 ml of benzene, 10 ml of ether, 1 ml of methanol and 3^g of 

dimethyl methylphosphonate. A recovery of 90-100 per cent of the phosphonate was found 

as determined by gas chromatographic analysis. 
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The procedure according to reference 16 using a small silica gel column removes 

the majority of trimethyl phosphate and dimethyl sulphate from the methylated sample 

solution. Details of the gas chromatographic interferences of dimethyl sulphate are 

given in section 4« The silica gel column is successively eluted with benzene, ethyl 

acetate, and methanol. It was found that the benzene fraction contains mainly dimethyl 

sulphate, the ethyl acetate fraction trimethyl phosphate and the first ml of the methanol 

fraction about 80 per cent of the added amount of dimethyl methylphosphonate. 

2.6. Gas chromatographic analysis 

For the separation of dimethyl methylphosphonate and trimethyl phosphate the 

performances (e.g. resolution and peak symmetry) of a number of different stationary 

phases such as SE-30, QF-1, FFAP, OV-225, DECS and Triton X-305 were evaluated. Triton 

X-305 turned out to be the best. 

The optimum column temperature was found to be 140-150°C. Due to an increased 

column bleeding at higher temperatures the column-life decreased considerably whereas 

an increase in detector noise and detector contamination occurred. 

Besides the use of diazomethane for the esterification of methylphosphonic acid 

and phosphoric acid it is possible to use other diazoalkanes. The resolution of the 

resulting trialkyl phosphates and dialkyl methylphosphonates may be expressed by: 

t (trialkyl phosphate)-t (dialkyl methylphosphonate; 
R = 2 
s y (trialkyl phosphate)+y(dialkyl methylphosphonate) (3) 

where R stands for the resolution, t for the retention time and y for the peak width, 

at the base., The results together with the retention time relative to dimethyl 

methylphosphonate are given in Table 3. 

*/ Retention time is 200 sec, column temperature l4C°C, for further gas 
chromatographic conditions see Chapter 3-

Tailing peak. 

Table 3 . | 
Resolution and retention times relative to dimethyl methylphosphonate—' 

of a number of methylphosphonates and phosphates 

(R0)2P(0)CH5 

R = 

CE 

n . C ^ 

i . C ^ 

relative 
retention 

1.00 

1.29 

2.57 

1.09^/ | 

| (R0);P(0) 

R = 

CH 

C2H5 
n.C^By 

i.CH 

relative 
retention 

1.33 

2.07 

5.53 

1.58 

resolution 

2.1 

4.0 

4.1 

2.8 
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From the r e s u l t s given in Table 3 i t might be concluded tha t i t i s advisable to 

prepare e i t h e r the e thyl or the n.propyl e s t e r s instead of the methyl e s t e r s . 

Nevertheless the use of the methyl e s t e r s i s to be preferred for the following reasons: 

(a) Dimethyl methylphosphonate i s detected a t l e a s t two times"more^sefiB-itive 

than d ie thyl methylphosphonate and dipropyl methylphosphonate. 

(b) When using the e thyl e s t e r s or n. propyl e s t e r s the analys is time w i l l be 

increased two or four times respec t ive ly in comparison with tha t needed for 

the methyl e s t e r s . 

(c) Methanol i s used as a main component of the eluent system to desorb 

methylphosphonic acid from the anion-exchange column. In t h a t case the 

use of diazomethane ' ' i s recommended. 

Owing to i t s s p e c i f i c i t y for organophosphorus compounds the thermionic detector 

was the de tec tor of choice. The mean lowest de tec table amount of dimethyl 

methylphosphonate proved to be 0.23 ng (range 0.15-0.30 ng ) . The maximum in jec t ion 

volume was found to be 5 /^- More solvent volume caused an ex t inc t ion of the 

de tec tor flame. 

Dimethyl methylphosphonate can be i den t i f i ed by means of i t s r e t en t i on index 

according to Kovatff . The index amounts to 1427 when determined a t 1?0°C on 

Triton X-305 as a s t a t i ona ry phase. Under these condit ions t r imethyl phosphate, which 

wi l l be detected as wel l , has a r e t en t i on index of 1483. 

To prove unambiguously tha t the peak ascr ibed to dimethyl methylphosphonate i s not 

due to the presence of a non-phosphorus compound in r e l a t i v e l y high concentra t ion, the 

thermionic de tec tor was used in combination with a flame ion iza t ion de t ec to r . In case of 

a non-phosphorus compound the l a s t mentioned de tec tor w i l l give a r e l a t i v e l y high pressure 

3 . DESCRIPTION OF THE VERIFICATION PROCEDURE 

From the r e s u l t s out l ined in the preceding Chapter the following method was 

se lec ted to ver i fy the presence of nerW agents or t h e i r decomposition products in 

waste water. 

Hydrolysis; The hydrolysis i s car r ied out in sealed 750 ml Carius tubes containing 

500 ml water samples adjusted to pH 3 using 0.5 N hydrochloric ac id . The tubes are 

heated in an o i l - b a t h a t l60°C during 24 hours . 
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vol. 100 ml 

vol. 5 ml 

Figure 1. Pear-shaped flask to concentrate the coluan eluate* 
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I so la t ion and concentrat ion; After f i l t r a t i o n through g l a s s - f i b r e paper (Whatman, OF/A) 

the hydrolyzed sample i s passed through an anion-exchange column (length 20 cm, i . d . 11 mm) 

packed with AG 1-X8 (formate form, BIO-BAD) a t a flow r a t e of 1-2 ml/min. After the 

passage of the sample the exchange column i s washed with 30 ml of methanol. Methyl-

phosphonic acid and o the r acids adsorbed on the r e s i n are e lu ted a t a flow r a t e of 

0.5-1 ml/min with 20 ml of ac id i f i ed (with gaseous hydrochloric acid up to 3TT) methanol. 

The e l u a t e , co l l ec ted in a pear-shaped f l ask (Fig. l ) , i s concentrated to a volume of less 

than 1 ml by evaporation in a water-bath maintained a t 50°C, using a gent le stream of a i r . 

Der iva t iza t ion ; A so lu t ion of diazomethane, generated from N-methyl-N-nitroso-p-toluene-
(7) sulphonamide and potassium hydroxide , in e the r i s added to the residue of the e lua te 

u n t i l a yellow colour p e r s i s t s . The mixture i s allowed to stand for 15-20 minutes. 

The excess of diazomethane i s removed by means of a few drople ts of a c e t i c ac id . 

Clean-up procedure; After the addi t ion of 10 ml of benzene the methylated so lu t ion i s 

concentrated by boi l ing under re f lux using a Vigreux column (length 19 cm, i . d . 11 mm) 

u n t i l a res idua l volume of 3-4 ml. To prevent bumping of the bo i l ing l i qu id use i s 
(7) 

made of a device consis t ing of a g la s s bar bent in a U-form . During boi l ing the 

pear-shaped par t of the reac t ion f lask (Fig. l ) i s immersed in an o i l - b a t h , which i s 

gen t ly heated from room temperature up to 160°C in the course of 45 minutes. 

S i l i c a g e l , a f t e r pretreatment by heating for 48 hours at 135°C, i s p a r t i a l l y 

deact ivated by shaking with 3 per cent (w/w) d i s t i l l e d water . After four hours the gel 

i s ready for use . To a column (length 19 cm, i . d . 8 mm) plugged with g lass wool 1 g of 

the s i l i c a gel i s added, followed by 2 g of anhydrous sodium sulphate . The column 

i s prewashed with 10 ml of hexane. The sample solut ion i s t r ans fe r red to the s i l i c a 

gel column which i s success ively r insed with 16 ml of benzene, 24 ml of e thyl ace ta te 

and 8 ml of methanol a t a flow r a t e of 0 .2-0.4 ml/min. The e lua tes of benzene, e thyl 

ace ta te and the i n i t i a l 1 ml of methanol are co l lec ted separa te ly . The methanol 

f rac t ion i s se t aside for fur ther use . 

Gas chromatography; The gas chromatographic analyses are car r ied out on a Becker gas 

chrmmatograph, type 409, equipped with a thermionic detector (TID), type 712, The 

coi led g lass column (length 2 m, i . d . 1.5 mm) i s packed with Chromosorb W-AV/DMCS 80-100 

mesh coated with Tr i ton X-305 (25 per cent w/w) a f t e r sieving in the p a r t i c l e range 

from 149-177 um. The column, in jec tor and de tec tor are maintained at 150, 200 and 

200°C re spec t ive ly . Gas flow r a t e s are 40 ml/min for n i t rogen , 65 ml/min for hydrogen 

and 250 ml/min for a i r . Because of the use of a s p l i t t e r a t the end of the column 

[ r a t i o (3 :1) ] only 20 ml of n i t rogen pro minute reached the TID de tec to r . The remaining 

pa r t i s led to a flame ion iza t ion de tec to r . Maximum sample volumes of 5 u l can be 

in jec ted . Reference samples of comparable concentrat ion are used for quan t i t a t ive 

measurements. 
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4. APPLICATION AND DISCUSSION 

Once developed the complete verification procedure was checked by adding varying 

quantities (0.1 ug - 1 mg) of VX to 1 litre of demineralized water and Rhine river water. 

Based on.dimethyl methylphosphonate a mean recovery of 73 - 11 per cent was obtained 

in demineralized water. The clean-up part of the procedure was omitted in this case. 

Considerable concentrations of phosphoric acid (approximately 0.2 mg/litre) were found 

which were detected as trimethyl phosphate by gas chromatography. Phosphoric acid is 

probably released from the wall of the glassware during hydrolysis. 

Samples obtained after the addition of a relatively high quantity (l mg) of VX to 

1 litre of Rhine river water were analysed similarly. A clean-up of the sample before 

the gas chromatographic analysis proved to be unnecessary because no interfering 

substances were present at that concentration level and the comparable amounts of 

dimethyl methylphosphonate and trimethyl phosphate could be sufficiently separated by 

gas chromatography. Based on dimethyl methylphosphonate a recovery^of 78 - 10$ (n=6) 

was obtained. 

In the analytical procedure carried out with small quantities of VX (0.1-1 ug) 

added to 1 litre of Rhine river water the clean-up method had to be introduced because of 

interferences in the gas chromatographic analysis. First of all separation of small 

amounts of dimethyl methylphosphonate from a 1000 fold excess of trimethyl phosphate 

proved to be insufficient because of overlapping of the peaks. Moreover dimethyl 

sulphate interfered seriously in the detection of dimethyl methylphosphonate. Depending 

on the hydrogen flow the thermionic detector gave negative or positive peaks for dimethyl 

sulphate which influencea the response of dimethyl methylphosphonate, because of peak 

overlap. Dimethyl sulphate was identified by the combination of gas chromatography and 

mass spectrometry (type JEOL JMS-01-SG). It is most probably formed by methylation of 

sulphuric acid present in the Rhine river samples (concentration level of sulphate 

- 80 mg/litre). The interferences of excess trimethyl phosphate and dimethyl sulphate 

could be overcome when using a clean-up of the methylated sample before the gas 

chromatographic analysis. In this way it proved to be possible to analyse concentrations 

of VX added to Rhine river water samples down to 250 ng/litre. Based on dimethyl 

methylphosphonate a recovery of 80-90 per cent was found in Rhine river samples taken 

25 August 1975-

These recoveries were corrected for an amount of dimethyl methylphosphonate 

(0.7-0.8 ug/litre) detected in the same Rhine river samples to which no VX was added. 

The identity of this compound was approved by mass fragmentography on a Pinnigan 

quadrupole gas chromatograph-mass spectrometer, type 3100-00^D. The peak was scanned at 

three characteristic m/e values: 79, 94 and 109 which correspond with (CH,0)P(o)Hvt"-'', 

(CH 0)P(0)H(CH )!-iAand (CH )2P(o)'i«
! . The peak intensity ratio was 6:4.4:1 which 
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equals the result obtained with a reference sample of dimethyl methylphosphonate. Owing 

to the small amount the intensity of the molecular ion was too small for scanning 

Later on the same compound was detected in the Rhine river samples of 3 March 1976 

(cone. 76O ng/litre) and in the Meuse river sample of 23 February 1976 (180 ng/litre). 

Obvious ..y one or more emission sources in or at both rivers give rise to the presence 

of a compound containing a PCH, group in the molecule. Literature gives no indication 

that such compounds occur in nature. It is known that a number of insecticides 

containing a P-C bond are commercially available e.g. Dyfonate (ethyl S-phenyl 

ethylphosphonodi.thioate). As a result of the described analytical procedure dimethyl 

ethylpl sphonate will result. According to its retention index (1468) this compound 

will not interfere in the gas chromatographic analysis of dimethyl •methylphosphonate 

(retention index 1427, see section 2.6). However, Mecarphon^-5' to our knowledge the 

only commercially available pesticide containing a PCH, group will give rise to dimethyl 

methylphosphonate on application of the analytical procedure and will thus interfere in 

the verification process. 

As stated in section 2.6 the mean lowest amount of dimethyl methylphosphonate 

detectable by gas chromatography (section 2.6) is 0.23 ng of dimethyl methylphosphonate 

or 250 ng of VX per litre of water, being corrected for a mean recovery of 80 per cent 

and an original water sample volume of 0.5 litre, which was concentrated to a volume of 

1 ml. This means that if a plant carries off at least 5 kg of VX or an equivalent 

quantity of its decomposition products or starting materials in 24 hours into a river 

with a ilow of 250 m /sec it will be detected. A survey of advanced waste treatment 

technology has revealed that carbon adsorption processes would be capable of reducing 

a concentration of 1 mg/litre of phosphorus containing insecticides in a waste stream 

to less than 1 ug/litre . This concentration lies well above the detection limit of 

the procedure described. 

As to the possible presence of PCH., -containing compounds may also be due to a 

natural or industrial background a reference sample upstream of the chemical production 

plant has to be analysed in addition to a downstream sample. 

5. FUTURE WORK 

Further research is needed to get acquainted with the natural or industrial 

occurrence of compounds which will deliver dimethyl methylphosphonate after application 

of the described procedure. 

Experiments will be carried out to investigate the applicability of the procedure in 

case of binary nerve agent systems in which the nerve agent is formed by mixing two 

compounds during the delivery of the projectile to its target. 
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CCD/534 
28 April 1977 

Original: English 

THIRD PROGRESS REPORT TO THE CONFERENCE OF THE 
COMMITTEE ON DISARMAMENT BY THE AD HOC GROUP OF SCIENTIFIC EXPERTS 
TO CONSIDER INTERNATIONAL CO-OPERATIVE MEASURES TO DETECT AND 

TO IDENTIFY SEISMIC EVENTS 

1. In pursuance of the decision of the CCD of 22 July 1976, the Ad Hoc 

Group of Scientific Experts to Consider International Co-operative Measures to 

Detect and to Identify Seismic Events held its third session from 25 to 29 

April 1977 in Geneva, under the Chairmanship of Dr. Ulf Ericsson of Sweden. 

2. Scientific experts and representatives of the following Member States 

of the CCD attended the session: Bulgaria, Canada, Czechoslovakia, Egypt, 

German Democratic Republic, Federal Republic of Germany, Hungary, India, Italy, 

Japan, Mongolia, Netherlands, Pakistan, Poland, Romania, Sweden, Union of 

Soviet Socialist Republics, United Kingdom, United States of America. 

3. By its decision of 7 April, the CCD had invited New Zealand to participate 

in the work of the Ad Hoc Group of Scientific Experts to Consider International 

Co-operative Measures to Detect and to Identify Seismic Events. Thus, 

scientific experts of the following States, in addition to scientific experts 

of Member States of the CCD, took part in the discussions of the third session: 

Australia, Belgium, Denmark, Finland, New Zealand and Norway. 

4. According to its timetable, revised at the second session, the Ad Hoc 

Group reviewed drafts towards its final report relating to the following subjects: 

Chapter 4: Selection .,f seismographic stations for a global network. 

Chapter 5- Data exchange between selected stations and data centres. 

Chapter 6: Data centres for detection and location >,f seismic events 

and for reduction of identification parameters. 

Chapter 8: Estimated capability of a specified system of international 

co-operative measures. 

Appendix (to the final report): Problems with the estimation of yields 
from seismic signals. 

After thrrough discussion, the Ad Hoc Group decided tv reconsider some questions 

related to Chapters 4, 6 and 8 as well as to the Appendix, at its next session. 

Accordingly, instructions and guidelines were given to the Scientific Secretary 

and to the conveners of groups of experts on the chapters mentioned for the 

re-drafting of the texts. 
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5. In order to assure the completion of its work in time, the Ad Hoc 

Group reviewed its schedule and agreed to the necessary adjustments. 

6. The Ad Hoc Group adopted a draft Agenda for the next session and 

designated groups of experts from its members to prepare the remaining drafts 

of the report to be considered at the next session. 

7- In the course of the Ad Hoc Group's deliberations on various aspects of 

the specification of an international system for the detection and identification 

of seismic events, including the composition of a network of stations, the view 

was expressed that, for reasons of efficiency and scientific precision, 

the inclusion into this network of seismological stations situated also in 

Central and South America and Africa was extremely important. It was therefore 

felt that increased co-operation of all CCD Member States with the Ad Hoc Group 

would greatly facilitate the successful completion of its work. 

8. The Ad Hoc Group envisages holding its next session from 25 July to 

5 August 1311, at the Palais des Nations, Geneva, subject to confirmation by 

the CCD. The first week of this session, the period between 25 and 29 July, 

is intended to be devoted to discussions of working parties dealing with 

Chapter 6 and the Appendix. 
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CCD/535 
21 July 1977 

Original: English 

SCHEDULE OF MEETINGS OF THE CONFERENCE OF THE COMMITTEE 
ON DISARMAMENT FOR THE SUMMER SESSION 

(Adopted at the 755th Plenary Meeting on 21 July 1977) 

Plenary Meetings 

Plenary meetings will continue to he held on Tuesday and Thursday at 10.JO a.m., 

unless decided otherwise. The agenda for the plenary meetings, adopted on 

15 August i960, reads as follows: 

"1. Further effective measures relating to the cessation of the nuclear 

arms race at an early date and to nuclear disarmament. 

"Under this heading members may wish to discuss measures dealing with the 

cessation of testing, the non-use of nuclear weapons, the cessation of production 

of fissionable materials for weapons use, the cessation of manufacture of weapons 

and reduction and subsequent elimination of nuclear stockpiles, nuclear-free zones, etc. 

"2. Non-nuclear measures. 

"Under this heading, members may wish to discuss chemical and bacteriological 

warfare, regional arms limitations, etc. 

"5. Other collateral measures. 

"Under this heading, members may wish to discuss prevention of an arms race 

on the seabed, etc. 

"4. General and complete disarmament under strict and effective international 

control. 

"The Co-Chairmen note the recognized right of any delegation to raise and 

discuss any disarmament subject in any meeting of the Committee." 

Further, pursuant to the decision of 2.9 April 1977, as well as the relevant 

discussions of this decision in the Committee, the Co-Chairmen note that the 

Committee can establish an ad hoc working group whenever it deems it appropriate 

to do so under the procedural decision of 21 April. The Committee can consider the 

question of setting up such a group later in the summer session. 
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Informal Meetings 

5 - 1 5 July 

18 - 2.2 July 

25 - 29 July* 

1 - 5 August* 

8 - 12 August 

15 - 19 August 

22. - 2.6 August 

Informal meetings of CCD as required to discuss 

the CCD Summer Session programme. 

Informal meetings of CCD on a comprehensive nuclear 

test han. 

Open. 

Open. 

Informal meetings of CCD, with the participation of 

experts, on neu types and systems of weapons of mass 

destruction. 

Informal meetings of CCD on comprehensive negotiating 

programme. 

Informal meetings of CCD, with participation of 

experts on chemical weapons (may include consideration 

of the organization and scheduling of the Committee's 

further work toward the formulation of a ban on 

chemical weapons).** 

* During this period, the Group of Scientific Experts to Consider International 
Co-operative Measures to Detect and Identify Seismic Events will hold its 
Fourth Session. 

** Proposal for holding informal meetings on chemical weapons, from 
2.2 August to 2.6 August, is based on the assumption that the Summer Session will 
not end prior to 50 August and that 27 August to 30 August will be spent on the 
report. 
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CCD/536 
22 July 1977 

Original: English" 

LETTER DATED 20 JULY 1977 PROM THE CHARGE D'AFFAIRES A.I. OF THE 
PERMANENT MISSION OF HEW ZEALAIID TO THE UNITED NATIONS OFFICE AT 

GENEVA ADDRESSED TO THE SPECIAL REPRESENTATIVE OF THE 
SECRETARY-GENERAL TO THE CONFERENCE OF THE COMMITTEE ON DISARMAMENT 
TRANSMITTING THE VIEWS OF THE GOVERNMENT OF NEW ZEALAND ON A 

COMPREHENSIVE TEST BAN TREATY 

The New Zealand Government has for some time stressed the urgent need to 

foster progress towards nuclear disarmament and has taken the view that the next 

logical step in this direction is the conclusion of a comprehensive test ban 

treaty. 

New Zealand is therefore greatly encouraged by the fact that the subject of a 

comprehensive test ban has been taken up once more by the CCD and that the three 

member nuclear weapon States concerned are entering negotiations over a treaty. 

At this promising juncture, New Zealand wishes to make known to the member 

States of the CCD its views on the issues of central importance to the conclusion 

of such a treaty. My Foreign Minister has accordingly asked me to send you the 

attached paper and to request you to circulate it together with this letter as an 

official document of the CCD. 

(Signed) C..J.M. Ross 
Charge d'Affaires a.i. 
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NEW ZEALAND VIEWS ON A COMPREHENSIVE 
TEST BAN TREATY 

The Need for a Treaty 

The aim of disarmament is to increase the security of each State and thereby to 

strengthen international security. New Zealand has argued for some time that the 

highest priority in pursuit of this objective is nuclear disarmament —. to replace 

the balance of terror by a balance of confidence. Some limited steps have been 

taken along this path: the next logical step is a comprehensive test ban treaty. 

Within the general aim of improving security such a treaty would have two purposes: 

to help curb the arms race by encouraging less reliance on nuclear weapons and 

increasing the level of confidence between States; and to discourage the 

proliferation of nuclear weapons through the treaty itself and through fulfilment 

of the Article VI obligations of the NPT. 

There is nothing new in this: it was for these reasons that the parties to 

the Partial Test Ban Treaty of I963 and the Non-Proliferation Treaty of I968 

pledged themselves to strive for the conclusion of a complete ban on nuclear weapon 

tests. It is the lack of progress over these many years towards fulfilment of 

that pledge that leads New Zealand to appeal once again to the member States of the 

COD to address themselves urgently and seriously to the task of preparing a 

comprehensive test ban treaty. 

Negotiations have been delayed in the past by fears of some States that a level 

of perfection could not be achieved in the treaty's provisions and that any 

imperfections therein would pose an unacceptable threat to the national security 

of the States parties. As negotiations commence, it is New Zealand's hope that 

the States most directly involved will accept that perfection of this nature in 

disarmament is rarely possible. There are risks in any new disarmament agreement 

but an agreement that falls short of the best of all possible objectives may 

nevertheless be in the broader interests of each State's national security, and of 

international security in general. The process and the results of genuine 

negotiations in this Committee can make a major contribution to the development of 

greater mutual confidence and security. 

The main areas of difficulty would appear to be the problem of universal 

participation by all nuclear weapon States, the problem of adequate verification of 

a complete ban, and the question whether or not to permit peaceful nuclear 

explosions under a test ban treaty. 
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The Problem of Universal Adherence 

The considerable lead in nuclear weapons possessed by the major nuclear powers 

would seem to provide adequate scope for their adherence to a test ban in advance 

of China and France. Their continued security can be safeguarded by the various 

provisions in the drafts before the CCD permitting them to withdraw should their 

supreme interests be jeopardized. 

The conclusion of a treaty should be a more constructive step towards the 

improvement of international security than a continued insistence on moving at the 

pace of the most reluctant. Moreover, a decision by the more sophisticated nuclear 

powers to cease even underground testing should weaken the arguments of those who 

have so far refused to accept any limitations on their testing programmes and enable 

international opinion to exert more effective pressure for universal adherence to 

a complete ban. The recent commencement of negotiations by the three CCD nuclear 

weapon States is a hopeful sign that this view is gaining wider acceptance. 

The Problem of Verification 

The extent to which observance of a ban on testing can be verified is a matter 

of considerable importance. The work of the Expert Seismic Group is therefore 

valuable in pooling existing knowledge and creating the foundation on which an 

effective international teleseismic network can be constructed. We hope that the 

Group will also help to stimulate the development of more accurate detection 

techniques and that within a short time a network can be relied on to detect 

explosions down to a very low yield. New Zealand will co-operate fully in the 

establishment of such a network. It would appear however that there is a threshold 

to any teleseismic detection capability likely to be developed in the foreseeable 

future below which clandestine tests might be conducted. 

Other methods of verification will strengthen the verification capability of 

an international seismic network. Further consideration of the nature and siting 

of unmanned first-zone seismic stations would be required before this method could 

be usefully integrated into an international verification system. Other national 

technical means (such as satellite photography) will also be of prime importance for 

some States in raising the level of confidence in the verification of a treaty. 

Provision for an agreed form of on-site inspection will also be a useful supplement 

to the verification of the treaty. But the essential consideration, in New Zealand's 

view, is a recognition that for each State the level of confidence in the 

verification of the treaty's provisions is already adequate for a treaty to be 

concluded: even though this may not entirely exclude the possibility of very low 
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yield tests being carried out. It seems that there will .always remain an ultimate 

limit to the overall verification capability of a comprehensive test ban as with 

any disarmament agreement. To forego a CTB on the grounds that the existing 

possible verification capability is inadequate might therefore be to defer a CTB 

indefinitely. This is essentially a political judgement, and the decision must 

accordingly be made on a broader basis than the purely technical constraints of the 

time. 

The Problem of Peaceful Nuclear Explosions 

The inseparable relationship between peaceful nuclear explosions (PHEs) and 

nuclear weapons technology has been one of the problems delaying the conclusion of 

a CTB. Arms control objectives as they relate to PHEs are two-fold: 

(a) to ensure no proliferation of weapon technology to non-nuclear weapon States 

through PNEs conducted on their territory; and 

(b) to ensure no military advantage to nuclear weapon States through PHEs conducted 

on either their own territory or on the territory of other States. 

It appears to be possible to meet the first objective by means of appropriate 

international observation procedures under agreements provided for by Article V of 

the KPT and in accordance with guidelines already established by the IAEA. 

Attainment of the second objective, however, is handicapped by the fact that no 

existing or foreseeable technology or verification.procedure can distinguish between 

peaceful and weapon test explosions. The choice lies, therefore, between 

concluding a CTB that has this loophole, or closing the gap through permanent or 

temporary constraints on PHEs. 

One major nuclear power claims it has developed proven economic uses for PHEs, 

and other countries have expressed interest in using this technology for major 

development projects. Although their usefulness is not yet universally recognized, 

there would seem at least to be a potential in this field of technology which 

demands recognition, and which must be taken into account in a CTB. At the same 

time, given the incipient state of the technology, the PNE interest must be 

subordinated to the overriding need to cease weapon testing in the interests of 

strengthening international security. PHEs should therefore be proscribed until it 

is established that the objectives of peaceful nuclear technology are not pursued 

at the cost of the two principal arms control objectives. 

Since none of the announced projects appears ready to proceed in the near 

future, the way seems open to provide for a moratorium on PHEs until satisfactory 

arrangements for arms control objectives are agreed. Consideration may need to be 
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given to including an exception for emergency PNEs for such purposes as the sealing 

of oil and gas leaks which by their nature seem unlikely to provide significant 

weapons-related benefits. A treaty should contain explicit provision, however, 

that "non-emergency" PNEs will not be conducted in the territories of both nuclear 

and non-nuclear weapon States until clear agreement has been reached that no 

military advantage will be derived from them. A CTB should not await the 

conclusion of such agreement lest this necessitate further unacceptable delays. 

The speed with which agreement is reached will prove in part to be a measure of the 

real importance of PNE technology. Failing the development of any theoretical or 

technological distinction between PNEs and nuclear weapons tests, it may be that 

the only way of ensuring that no military advantage is gained from a PNE is by 

agreement to pool the information, including internal design and all other 

descriptive information, with all other nuclear weapons States parties to the 

treaty, through strict international verification procedures, whether such 

agreement is ultimately reached, and in what form, should be regarded as secondary 

to the primary aim of concluding a CTB. 

Conclusion 

In reiterating its view that there is an urgent need to conclude a comprehensive 

test ban treaty in the interests of all States, New Zealand recognizes the necessity 

to resolve without delay the conflicting arguments that have held up a treaty so far. 

In our view the advantages of stopping nuclear weapons tests and taking this 

major step towards general disarmament and improving international security heavily 

outweigh the risks involved in each of the three problem areas. We believe it is 

in the interests of national security of nuclear weapons States as well as 

non-nuclear weapons States, to stop nuclear weapons tests. To wait for technology 

to solve the problems would not only display a lack of political courage, it would 

be to wait indefinitely and perhaps for ever. New Zealand greatly hopes that all 

States, and particularly those nuclear weapon States directly involved in the 

negotiations, will find it possible to display the political courage needed and to 

reach agreement on a comprehensive test ban treaty in time for signature at the 

Special Session on Disarmament next year. The Session will provide the best 

occasion in which to secure early and general ratification of the treaty. There 

could be no greater guarantee of a successful Session. 
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CCD/537/Rev.l 
4 August 1977 
Original: English 

HUNGARY 

A possible method of defining toxic chemical agents 

Numerous working papers have been submitted tc the Conference of the Committee on 

Disarmament, which are based primarily on the "step by step" approach, and in addition 

to the "general purpose criterion" use some other specific criteria in their attempts 

at defining the chemical agents to be covered by the prohibition. 

A number of definitions have been offered for "chemical agents .... which .... have 

the highest lethal effects" (CCD/346), "supertoxic chemical warfare agents" 

(CGD/PV.631) or "most dangerous lethal means of chemical warfare" (CCD/FV.642 and 643). 

However, such definitions are in practice subject to various interpretations. 

Several suggestions have been made to list the chemical agents to be included in 

the prohibition, and some of the working papers already contain such lists in annexes 

(CGD/335, 365, 414, 430, 515, 529). Such lists, however, can be valid or can serve as 

examples only at a given moment. 

Suggestions have also been made to define the chemical agents to be prohibited by 

reference to chemical structures or formulae (CGD/32O, 365, 374, 383). However, this 

approach is possible only with identical groups of agents, but toxic chemical warfare 

agents do not all belong to the same group. 

Besides the "general purpose criterion", a great number of working papers have 

proposed the use of the toxicity level. Most of them have proposed using the ED^, 

and LCtf-Q levels, and have also suggested certain thresholds. 

The following thresholds, for example, have been suggested for &D en: 

- 0.5 mg/kilogram (CCD/320, 335 and 374) 

- 1 mg/kilogram (CCD/322 and 373) 

- 30 mg/kilogram (CCD/515). 
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For LCtgo the following thresholds have been suggested: 

- 35.000 mg.min/^3 (CCD/430) 

- 3,000 nig.min/m3 (CCD/473) 

- 2,350 mg.min/^3 (CGD/372) 
500 mg.min/m3 (CCD/414). 

We "believe that in the case of a "step by step" approach it is sufficient and may­

be unequivocal to use a joint definition of the "general purpose criterion" together 

with the toxicity value. 

Thus the scope of the prohibition should be worded as follows: 

"(l) Chemical agents of a toxicity value under ED = 

= x mg/kLlogram or LCtrQ = y mg.min/3, and in quantities that have no justification 

for peaceful purposes." 

This definition, where the values of "x" and "y" are properly chosen, would 

provide the following possibilities: 

(a) Taking ED ̂  = 200 mg/kilogram or LCt^ = 

= 200,000 mg.min/m^, the ban would cover all toxic chemical warfare agents, including 

a significant part of irritants and psychotoxic agents. (See agents below line (a) 

in Annex I) 

(b) Taking ID = 10 mg/kilogram or LCt Q = 

= 50,000 mg.min/ 3, the ban would cover practically all lethal chemical warfare 

agents but would exclude irritants, psychotoxic agents and defoliants. (See agents 

below line (b) in A nex I) 

(o) Taking LD„ = 3 mg/kilogram or LCt^ = 

= 3,000 mg.min/ 3, the ban would cover supertoxic agents, first of all nerve gases 

and supertoxic solids. (See agents below line (c) in Annex I) 

A further possibility of simplification lies in the fact that, when the value-of 

LCtcQ is measured and when the body-weight of the test animal and the amount of air 

the animal breathes per minute are known, the value of LCt_Q can be converted to LD^Q 

by the following formula: 

LD5Q (inhaled) = ft*^ value) • (inhaled air) 

body-weight 

The LCt,.,, value should be given in mg.min/ 3, the amount of inhaled air in 

m /min and the body-weight in kg. 
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In this case the prohibition may be worded as follows: 

"(l) Chemical agents of a toxicity value under ID = 

= x rag/kilogram (inhaled or subcutaneous), and in quantities that have no 

justification for peaceful purposes." 

This definition, when the value of "x" is properly chosen, would provide the 

following possibilities: 

(a) Taking LD„. = 200 mg/kilogram, the ban would cover all toxic chemical 

warfare agents, including irritants and psychotoxic agents. (See agents below line (a) 

in Annex II) 

(b) Taking LD,̂ . = 30 mg/kilogram, the ban would cover all lethal chemical 

warfare agents. (See agents below line (b) in Annex II) 

(c) Taking I D ^ = 3 mg/kilogram, the ban would cover supertoxic agents. 

(See agents below line (c) in Annex II) 

Conclusion 

Though we continue to advocate a total ban on all chemical warfare agents, like 

the other co-sponsors of draft convention CCD/36I and most other countries, we believe 

that in drafting a possible partial ban the use of the HL_ value is feasible, and it 

would make much more concrete the scope of the prohibition, covering also binary and 

multicomponent weapons. 
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AHNEX I 

The LDr_ and LCtCA values of some chemical agents 

and their possible thresholds 

y 
mg/kg 

1000 .. 
Solids, liquids 

(a) 

100 
08, BZ 

10 

3 

supertoxic solids 

0.1 .. 

0.01 _. 

carbamates 

mg.min/m3 

vapours, gases, 
aerosols 

defoliants 

CS, BZ 

Chlorine 
Hydrogen cyanide 
Phosgene 

1,000,000 

Mustard gas 

1 

nerve gases r 

V-agents 

^binary 
agents 

I 

100,000 

50,000 

10,000 

3,000 

1,000 

100 

10 

0.001 

0.0001 __ 0.1 
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AMEX II 

The IID values of some chemical agents 

and possible thresholds 

LD(-Q (inhaled, subcutaneous) 

mg/ldlograa 

Chemical agents 

1000-

100. 

10. 

3 

1 . 

0.1-

0.01. 

(a) 

(b) 

(c) 

defoliants 

CS 

BZ 

Chlorine 
Hydrogen cyanide 
Phosgene 

Mustard gas 

supertoxic solids 

carba 

\ 

imates 

i 
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CCD/538 

3 August 1977 

ENGLISH 
Original: Russian 

UNION OF SOVIET SOCIALIST REPUBLICS 

Some methods of monitoring compliance with 
an agreement on the prohibition of chemical 

weapons 

From the technical standpoint there are two possible methods of verifying 

compliance with an agreement on the prohibition of chemical weapons: 

intraterritorial monitoring and extraterritorial monitoring. Intraterritorial 

monitoring is performed in the territory of the State in which the installation to 

be monitored is situated or the activity to be monitored is carried on. 

Intraterritorial monitoring can be subdivided into international and national 

monitoring. The means of extraterritorial monitoring are situated outside the 

territory, air space and territorial waters of the monitored State. 

In this connexion the question arises of the possible use of various methods 

of monitoring for each of the above purposes: laboratory (after sampling); 

remote; indirect (analysis of statistics and other information); and conservative 

(sealing up installations, telemetric or radiometric surveillance). 

All these methods are fully applicable for purposes of intraterritorial 

national monitoring. Some of the organizational forms of national monitoring were 

examined, in particular, in the socialist countries' working paper CCD/403. 

However, the use of those methods in international monitoring is, as we know, 

inevitably associated with the disclosure of military, industrial and commercial 

secrets, and consequently cannot be justified from the standpoint of assuring 

the security and economic interests of the States parties to a future agreement. 

The present paper therefore takes as its starting point the need to assess the 

applicability of the above methods to extraterritorial monitoring. 

Since any agreement on the prohibition and destruction of chemical weapons 

will contain provisions banning the development, production and stockpiling of 

chemical weapons and providing for the elimination of stockpiles of such weapons, 

it is also desirable to analyse the possibilities of extraterritorial monitoring 

with due attention to certain special features of monitoring compliance with each 

of those provisions. 
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Development (including testing) of chemical weapons 

The development of new chemical weapon systems include.-, the discovery of new 

chemical agents and/or devising new techniques for using chemical agents for 

military purposes. The most characteristic signs that chemical weapons are being 

developed are the following: 

(1) The presence of research centres (or systems of such centres) where 

interrelated solutions are found to chemical, biological and medical problems; 

(2) The presence of testing centres in active operation; 

(3) The presence of specific systems of scientific and technical planning 

and financing. 

If it is known with sufficient certainty that any of the above signs exist, 

there are serious grounds for assuming that one or other State is developing chemical 

weapons. A judgement on the facts concerning the development of chemical weapons 

can also be formed from published patents and scientific and technical materials 

which indirectly reflect the interests of specialized chemists talcing part in the 

development work. 

Such analysis will form the basis of indirect extraterritorial monitoring. 

Undeclared tests of chemical weapons can be monitored only by applying remote 

techniques and modern instrumentation. 

Production of chemical weapons 

The volume of production of chemical weapons is limited mainly by the 

production of chemical agents, which in turn is determined by the level of 

technological development and the availability of well-developed production 

facilities. The characteristic feature of the production of chemical agents is, 

above all, its close connexion with the production of initial, intermediate, 

assimilable and similar substances, of which the vast majority are not agents used 

for military purposes. For this reason, plants and shops which produce chemical 

agents may be located at a large number of industrial works belonging to various 

firms, departments and ministries throughout the territory of the State and even 

in other countries. In cases where chemical agents are being produced in secrecy, 

monitoring can be carried on by recording and analysing the various emissions into 

the atmosphere and hydrosphere by remote techniques and with the aid of the latest 

instrumentation. Great prospects for extraterritorial monitoring of the production 

of chemical agents are held out by indirect methods and, in particular, statistical 

analysis based on estimates of the consumption of initial and intermediate 

substances used in the production of chemical agents. 
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Stockpiling of chemical weapons 
• ' • • • n m f i f II VTI MUM in • n" • ' 

The stockpiling of chemical weapons, irrespective of the method used— be IX 

production or acquisition from other States— consists of stockpiling chemical 

agents proper and stockpiling the means of delivery or other equipment designed 

to use chemical agents for military purposes. Stockpiles of chemical weapons may 

be located in a large number of storage places in different geographical parts of 

a particular State and even in the territory of other States. In cases where 

chemical weapons are stockpiled secretly, the stockpiles are virtually impossible 

to detect by extraterritorial methods. Detection by remote methods of secret 

transport operations may be the only indirect indication that chemical weapons are 

being stockpiled. 

Indirect methods may be of some importance: in particular, statistical 

analysis of inter-State monetary and financial transactions. 

Destruction of stockpiles of chemical weapons 
MMH*V^HMH»flaii*«ia*t«a*«^i^|IAVi^MM|HMBlSp^HMq«««lgk«Htf*^VhHri«V^MWH|HMMB4li*riiA«^B*I^A'>» 

The destruction of chemical weapons inevitably entails the destruction of 

chemical agents proper and sometimes disarming the means of delivery or other 

equipment designed to use chemical agents for military purposes. 

Extraterritorial monitoring of the destruction of stockpiles of chemical 

weapons can be performed by a remote and an indirect method. The basis of the 

remote method is the recording with sensitive instruments of specific gaseous 

substances which may be discharged into the atmosphere when certain methods of 

destruction are used. Indirect monitoring, which in this case can play only a 

minor role, is feasible only where destruction entails making material preparations 

(building up stocks of degassing substances, transporting chemical agents and 

degassers, etc.). In this case it should also be borne in mind that the 

destruction of combat chemical agents entails substantial expenditure which may be 

reflected in the budgets of the appropriate departments. 

•* 

-* * 

Our examination of the question of the applicability of various methods for 

monitoring compliance with the provisions of a future agreement leads to the 

following conclusions: 

1. The basis of a monitoring system which will furnish a comprehensive and 

effective solution to the problem must be national means used for the purpose of 

intraterritorial national and extraterritorial monitoring. 
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2. Laboratory, remote, indirect and conservative methods can be used in 

intraterritorial national monitoring in all cases. 

3. Extraterritorial monitoring can be performed chiefly by remote and 

indirect methods. 

Remote methods of monitoring 

Remote methods for use in both intraterritorial and extraterritorial monitoring 

must be based mainly on instrumentation. In principle it is possible to develop 

remote methods for use in the following two cases j 

(1) Where a sample for monitoring is delivered "naturally" in a current of 

air or water (by the wind or a watercourse), thus making it possible to use any 

laboratory methods thereafter; 

(2) Where the analysis is based on remote appraisal of some optical (spectral) 

characteristics of the monitored sample, which may now be performed with the aid 

of artificial earth satellites. 

In the first case, the feasibility of monitoring depends to a great degree on 

natural conditions and phenomena. In the second case— that of remote appraisal 

by artificial earth satellite — the results of monitoring will be mora reliable. 

Hence this method is of special interest in organizing remote extraterritorial 

monitoring. It has already been discussed in the Committee on Disarmament; in 

particular, working paper CCD/371 submitted by the United Kingdom on 27 June 1972 

examined the feasibility of remote detection of field tests of chemical weapons. 

The working paper comes to the conclusion that by using satellite-mounted 

sensors it is technically possible to detect field tests with a sensitivity of 

10*" mg/m and a probability of 0.3 and 0.75. in winter and summer respectively; 

when the analysed layer is 100 metres thick, detection sensitivity is 10 mg/m . 

At the present stage of development of science and technology, a photoconductive 

detector such as the cadmium-mercury-tellurium (CdHgTe) described in working paper 

CCD/371 is not the most sensitive. Considerably greater sensitivity is attainable 

with monolithic detectors based on impure crystals at ultra-low temperatures (a 

condition easily attainable in outer space) coupled with an advanced system of 

primary processing. 

Other ways to achieve a high detection sensitivity involve the use of the 

induced and resonance combination scattering (Shorygin) effect. Here the best 

results are obtained with modulated lasers, which make it possible to operate in 

"windows" of atmospheric transparency. This will give access to a very high limit 

of sensitivity (five or more orders higher than that of ordinary combination 

scattering). 
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Cybernetic methods of identifying chemical structures and statistical methods 

of data analysis which are not covered in working paper CCD/371 make it possible 

to expand considerably the potentialities of extraterritorial monitoring methods 

in terms of increasing sensitivity and effectiveness in the identification of 

structures. Characteristics of the structures of chemical agents can be identified 

by mathematical methods. 

Substances can be identified from infrared spectra and spectra of the 

combination scattering of light. In this case the spectral characteristics of the 

substances analysed should be fed into computer memories at the centres processing 

the results. 

Special interest attaches to the use of satellites in geostationary orbit 

because in this case noise can be averaged over time, thus providing an effective 

means of eliminating noise disturbances generated by atmospheric fluctuations. By 

this method, the sensitivity of the system can be increased proportionally to the 

square root of the number of scans. 

The technical solutions described above can be applied through the use of a 

combined system in which one satellite is positioned in geostationary orbit while 

others revolve in low circular orbits at an altitude of about 250 km. 

It follows from the foregoing that, by improving technical means for the 

remote detection of chemical agents and using a system of certified earth 

satellites, it will be possible to increase the effectiveness of the method 

considerably, to record with a high degree of reliability the presence in the 

atmosphere of very low concentrations of chemical agents, and consequently to 

detect the production of chemical weapons and field tests of such weapons. 

Therefore the application of remote method making use of artificial earth 

satellites is quite sufficient for effective monitoring of compliance with many 

of the provisions of a future convention on the prohibition of chemical weapons. 

Indirect methods of monitoring 

Indirect methods can be particularly effective for purposes of extraterritorial 

monitoring when based on analytical processing of a wide range of information 

accessible to the general public and covering the development, production and 

stockpiling of chemical agents. In addition, use may be made of the national 

information centres already in existence in various countries which analyse for 

commercial purposes the activities of various foreign research centres, factories, 

firms and departments and the progress made by individual scientists and specialists 
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employed there. Since such national systems for selecting and evaluating 

information in all fields of science and technology exist in the majority of large 

and technically developed States, it is virtually impossible that any of them should 

be able to outstrip the others for a long period and on a large scale in any branch 

of fundamental military technology, including chemical weapons. 

Individual questions connected with the use of statistical analysis in 

production have already been discussed in, for instance, the working papers 

submitted by the United States of America (CCD/283) and Japan (CCD/344 and to some 

extent COD/430). 

* 

* #• 

Thus the sum total of remote and indirect methods of monitoring afford adequate 

scope for extraterritorial monitoring by national means. By combining those methods 

with the specific methods of intraterritorial national monitoring (laboratory, 

conservative and other methods), a comprehensive and effective solution can be 

found for the entire problem of monitoring compliance with an agreement on the 

prohibition of chemical weapons. 
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UNION OP SOVIET SOCIALIST REPUBLICS 

Verification of the destruction of declared 
stocks of chemical weapons 

Working paper CCD/497 of 29 June 1976, submitted by the United States, 

considered problems of monitoring the destruction of declared stocks of 

chemical weapons. The paper notes, in particular, that "the basic purpose of 

on-site monitoring would be to confirm information provided as to the type and 

quantity of agent destroyed". 

The main purpose of monitoring the destruction of declared stocks of chemical 

weapons should be to establish (a) the fact of the destruction of an agent of a 

certain type, (b) the quantity of the agent destroyed and (c) the quality of this 

agent, and to produce appropriately documented results of the verification. 

The present paper describes one of the methods of attaining this objective. 

Taking as a basis the principle of national control over the destruction 

of chemical agents, it is necessary to bear in mind that: 

(a) chemical agents are destroyed by incineration or detoxification; 

(b) the planning of the destruction of chemical agents, as well as their 

removal from containers or warheads and collection in special receptacles, are 

regarded as preparatory operations which are undertaken without the participation 

of controllers; 

(c) chemical agents are transported to the place of destruction in special 

receptacles. 

* * 

* 

The quantity of chemical agents brought for destruction is determined by 

weighing them or by measuring their volume. Where the volume is measured, the 

weight of liquid substance is calculated by the following formula: 

where V = the volume, in Q = V . */ m*, 

Sf - the density of the substance, in g/cm3 or t/m5, and 

Q = the quantity of the substance brought for destruction. 
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The density of the chemical agent is determined in the laboratory. For 

measuring the density, use may be made of known densitometers (float-type, 

pycnometric, piezometric and radioactive) which are likely to prove most suitable 

for work with these substances. 

The quantity of solid chemical agent can be measured in a similar manner, 

with minor differences._only in..the measurement.-of density or bulk weight. 

On completion of the process of the"destruction of the chemical agent, the 

quantity of the agent remaining in the receptacle -- Q — is measured. 

The quality of the chemical agent brought for destruction is determined by 

the content,in per cent, of the basic substance in the agent - q(^). The method 

of measuring this can be illustrated by the examples of quality testing for 

sarin and yperite. 

For quality testing for sarin, for example, it is possible to use the technique 

based on its ability to hydrolyze in an alkaline medium. The control is effected 

by monitoring the consumption of alkali, and the sarin content is calculated by 

the following formula: 

qf, 7.005(a.X%aoa ' b^Cl) ' 1°° 

where a = the quantity 0,1 N of NaOH solution consumed for titration, in ml,. 

b = the quantity 0,1 N of HC1 solution consumed for reverse titration, in ml, 

and 

A = dose by weight, in mg. 

Another possible technique is based on the reaction of sarin with hydrogen 

peroxide in an alkaline medium, with iodometric monitoring of the consumption 

of hydrogen peroxide. 

The sarin content is calculated by the following formula: 

3.502(a-tt).K, q 0 . 5.100 

q* = 2 2 2 
A 

where a = the quantity 0,1 N. of Na.SJD, solution consumed for titration of the 

control sample, in ml, 

b = the quantity 0,1 N of Na_S?0, solution consumed for titration of the 

substance tested, in ml. 
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In quality testing for yperite, it is possible to make use of its reaction 

with an aqueous solution of chloramine T. The control is effected by monitoring 

the consumption of chloramine by the iodometric method. The yperite content is 

determined by calibration curves, obtained by titration of standard yperite 

solutions. 

In terms of the main substance, the true quantity of the agent destroyed in 

one cycle is as follows: 

%tr = (S - W _JL_ , W ' 

It is impossible to rule out the possibility that the chemical ag&nt.-brought 

for destruction may be non-homogeneous in quality. In this case, when the 

substance is removed from the receptacle for destruction, it is necessary to 

analyse at least three samples — one at the beginning of the destruction process, 

one in the middle and one at the end. 

The samples can be taken either directly from the receptacle with a 

sampler from different layers of the chemical agent, or from the flow by "the 

flow method" technique when the substance is being fed to the destruction 

facility. 

Each sample is used for determining the content of the basic substance and 

the density. From the values for the content of the basic substance and for 

the density, it is possible to calculate their mean values q and P as follows: 

_ ^ %i + %2 + Sn 

where q, , q„, anc" q are the content, in per cent, of the basic substance in the 

first, second and n-th samples; and n is the number of samples taken. 

In this case the quantity of the chemical agent destroyed, in terms of the 

basic substance, would be; 

Qtr = & - Q a J ^ ; (m). 
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Quantitative data on the destruction of declared stocks of chemical weapons 

should be recorded in a ledger. The ledger might have, for example, the following 

entries: 

i 
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The final, stage of laboratory chemical analysis should be the analysis of the 

extent of decomposition of the chemical agents destroyed. 

From the ledgers recording the quantities of substances destroyed at each 

facility, it is possible to determine whether the quantity of the stocks of 

chemical weapons actually destroyed corresponds to the declared stocks. 

It would seem that stocks of chemical weapons declared for destruction should 

be expressed in terms of the quantity by weight of the basic substance. This will 

make it possible to exclude from the destruction records non-toxic elements 

present in the composition of chemical agents destroyed. 

Conclusion: 

Effective monitoring of the destruction of declared stocks of chemical 

weapons is feasible provided that preparatory work and chemical analyses are 

undertaken, and that statistical records are kept — in terms of the basic 

substance — of the quantity and quality of chemical agents destroyed. 
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Working paper on focal depth resolvability 
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1. Introduction 

Since the early 1960's, seismic array stations have been developed in order 

to detect and locate underground nuclear explosions of small yields. The array 

station cannot only enhance the S/N ratio hut also can locate seismic events by 

itself, for the slowness of P waves and the azimuth to epicentres can be 

calculated from the statistical processing of digital seismograms obtained by 

many seismographs. 

The location capability of a single array station is, therefore, equivalent 

to that of several single stations of conventional type with sensitive 

seismographs distributed uniformly around the epicentre. However, it is a 

serious problem that the single array system is very low in the resolution 

of focal depths. 

As mentioned in the Working Paper CCD/524, the epicentre location capability 

can be improved by combining the data of a multi-array stations system. This 

possibility was demonstrated by a computer simulation, showing that seismic 

events of mb over 4 l/4 occurring throughout the world can be located with an 

accuracy of - )0 km by a network of 15 array stations properly distributed in 

the world. This simulation was, however, limited to evaluate the location 

capability only for very shallow events. 

Usually, data obtained from a single array station is processed under the 

assumption that events occur near, the earth's surface. If the focal depth, which 

is very important for the verification of underground nuclear tests, is taken 

into account, the location accuracy itself should also be made higher in the 

case of the multi-array stations system. 

To demonstrate this, the conventional technique of hypocentre determination 

using arrival times at different stations was applied to the multi-array stations' 

data processing. A new computer program for this purpose was developed to make 

a simulation for determing both epicentre and focal depth and also to evaluate 

the resolvability of the method by use of multi-array stations data. 
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2. Discrepancies between epicentral distances calculated from epicentres 
determined by NORSAR and USGS 

The epicentre determination at a single array station is made under the 

assumption that seismic events occur near the earth's surface, but the events 

actually take place at a depth ranging from the surface down to about 800 km. 

The epicentre is, therefore, always determined at a more distant place than the 

true epicentre by the array system, depending on the focal depth. 

Discrepancies between distances calculated from epicentres given by USGS 

and NORSAR were statistically studied using data from June to December 1974, 

and the" results are shown in Fig. 1. 

It is evident from Fig. 1 that NORSAR epicentral distances from focal 

depths less than 33 km are fairly close to those by USGS's. 

On the other hand, events with focal depths deeper than 33 km were located 

at more distant places by NORSAR relative to USG's epicentres. Peaks in the 

histograms for deeper events become rather flat because of fewer data. 

The tendency that epicentral distances given by NORSAR for very shallow 

events are generally shorter than those by USGS may be explained by the 

difference between the local crustal structure near the array station and the 

standard structure used in the calculation of travel times. 

The result shown in Fig. 1 shows that data of multi-array stations can 

determine focal depth as well as epicentre by using the tables of slowness 

versus distance for various focal depths. Furthermore, the application of 

station correction in various seismic zones to each array data will improve 

the accuracy of hypocentre determination. 

3. Tables of slowness versus distance for various focal depths 

In order to determine a hypocentre (epicentre and focal depth,) by using the 

data of multi-array stations, tables of slowness as a function of epicentral 

distance for various focal depths are required. Therefore, based on the tables 

of P travel time compiled by Herrin (1968), the slowness was calculated by the 

following procedures: 

(1) Original travel times are smoothed. 

(2) Travel times for every 0.1°, of epicentral distance are interpolated 

from the smooth travel time. 

(5) Slowness for every 0.5° of epicentral distance are calculated. 

(4) The slowness is smoothed. 
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The tables of slowness thus calculated are given in Table 1, and some of 

the tables are graphically shown in Fig. 2. 

Slowness for epicentral distances less than 5° and larger than 95° are 

unreliable for lack of the number of significant digits of travel times for the 

slowness calculation. 

aj talcing the accuracy into consideration, data for epicentral distances 

ranging from 10° to 95° were used in the simulation. As seen in Fig. 2, there 

exist systematic variations in the curves of slowness versus distance among 

various focal depths. 

. Concretely speaking, a maximum difference of 200 km in epicentral distances 

for the same slowness exists for focal depth h = 0 km and 100 km. Furthermore, 

the maximum difference of 500 km is seen for h = 0 km and h = 300 km, and 

1000 km for h = 0 km and h = 600 km, respectively. This harmonizes well with the 

result shown in Fig. 1. Thus, the focal depth as well as epicentre can be 

determined by these differences, if multi-array stations are used. 

4. Epicentre and focal depth determination by data of multi-array stations 

Slowness and azimuth obtained from the existing array stations in the world 

seem to be successfully applied to the hypocentre determination. In view of the 

fact that focal depth is one of the most important factors in distinguishing 

underground nuclear explosions from earthquakes, the depth resolvability 

of the present procedures for determining hypocentre should be elucidated. 

The present simulation for investigating the depth resolvability was made 

by modifying the computer program used in the previous document 

(of. Working Paper CCD/524). 

To compare the epicentre location capability of the present data processing 

with the previous result given in Working Paper CCD/524, 15 stations whose 

location and detection capabilities are completely the same as those in the 

previous case, were also used in the present simulation (of. Table 2). The main 

difference between the present and previous programmes is as follows; 

(1) Epicentral distances from 15 stations were calculated from slowness 

using Table 1 for a certain fixed depth. 

(2) Next, by changing the focal depth, epicentres and corresponding 

variances were calculated by the method of least squares. 

(3) The. epicentre having the minimum variance and the corresponding 

depth was adopted as the final hypocentre. 
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Pig. 3 shows the relationship "between the accuracy for slowness (standard 

deviation on) and the depth resolution for various magnitude (the focal depth 

is assumed as 0 km in this case). 

The accuracy for the azimuth determination was assumed to be 3/4° throughout 

the present simulation. It is evident from Fig. 3 that most hypocentres determined 

by the present method agree with the assumed ones providing that the errors in 

slowness ard azimuth are very small (say less than O.OOOl). This result verifies 

that the programme is correct. 

Needless to say, the number of events whose determined focal depths differ 

from the assumed ones, increases with decreasing accuracy of the slowness, but 

in any case the number of events which were determined deeper than 20 km is 

less than 30 per cent of the whole data. 

Comparing the statistical result shown in Pig. 1 and the relationship of 

slowness versus distance in Table 1, the actual standard deviation for slowness 

may be less than 0.01. The application of the station correction to the observed 

slowness will give a more reliable result in the hypocentre determination. 

Similar simulations were made by changing the standard deviation and range focal 

depths. The frequency of the determined depths is shown in Pigs. 4 and 5-

As seen in Pigs. 4 and 5> the maximum frequency appears at depths assumed 

in the simulation, and the percentage of the number of data around the assumed 

depth against the total number of the determined depths is more than ?0 per cent, 

except for the focal depth of 75 km and the standard deviation for slowness of 

0.05 in Fig. 5. 

The result shows that the depth resolvability of the present method for 

shallow earthquakes becomes lower, if the hypocentre is determined by changing 

the focal depth mechanically from 0 km to 800 km. Therefore, in order to obtain 

more reliable results, the hypocentre determination should be performed by the 

following steps: 

(1) The epicentre is calculated under the assumption that the focal 

depth is very shallow. 

(2) Based on the epicentre obtained from step (l), the range of focal, depth 

is assigned in accordance with the epicentre location. The hypocentre 

of the second approximation is repeatedly determined by using various 

tables of slowness versus distance, corresponding to the assigned range 

of depth. The depth range should be determined from past information, 

and should be stored in a computer in advance. 
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Pig. 6 shows bhe cumulative percentage as a function of the discrepancy of 

assumed and determined epicentres in degree for the standard deviation of 0.05 

in slowness at various focal depths. For events of more than ?0 per cent, their 

epicentres were determined with discrepancies of less than 0.3 degrees from the 

assumed location irrespective of focal depth. 

In order to compare the capability of epicentre location of the present 

method with the previous results of Working Paper (CCD/524), maps of contours 

for threshold magnitudes are given in Pig. 7. Even though the location capability 

in both cases is approximately the same, the accuracy of the determined epicentre 

is considerably improved with the present method. 

5. Conclusion 

In the previous Working Paper (CCD/524), a computer simulation on multi-array 

stations system was reported from the viewpoint of the location capability. 

The focal depth, however, was not considered. 

In view of th^ fact that the focal depth is one of the most important factors 

for verifying underground nuclear explosions, a focal depth resolvability of the 

system was studied in this paper. For this purpose, a computer simulation 

was made by modifying the programme used in the previous Working Paper. 

The result given by the present simulation made clear that the depth 

resolvability of the multi-array stations system consisting of 15 LASA and British 

type array stations is of an order of 10 km for very shallow events and 50 km for 

deeper events, respectively. And, seismic events of mb over 4 l/4 occurring 

throughout the world can be located within an accuracy of - 20 km by the network. 

The capability epicentre location is almost the same as in the previous case, 

but the accuracy of the determined epicentre is considerably improved. 

The slowness as a function of epicentral distance will depend to some extent 

on regional variations in the structure of the upper mantle as well as the crustal 

structure near the station. The accuracies for both epicentre and focal depth 

will, therefore, be improved, if the station corrections for slowness, which can 

be evaluated from the accumulated data on each station for various seismic 

areas in the world, can be applied to observed slowness in the course of 

hypocentre determination. 
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If the epicentre and focal depth are determined by applying appropriate 

station corrections to observed slowness, the epicentre will be determined with 

approximately the same accuracy as mentioned above without reducing the depth 

resolvability, even though the number of stations is not as many as 15, but 

only 10. 

In order to develop an actual computer program for deternining the 

epicentre and focal depth with multi-array station data, many actual raw data 

are required. To improve the present method, real data obtained by existing 

array stations in the world should be examined as a part of the proposed 

experimental exercises, during a certain period of time. 
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Captions 

Pig. 1 

Pig. 2 

Pig. 3 

Pig. 4 

Fig. 5 

Fig. 6 

Pig. 7 

Table 1 

Table 2 

Statistical results on distance discrepancies between epicentres 

determined by USGS and TTORSAR for various focal depths. 

Ordinates; percentage 

Abscissa; epicentral distance calculated by USGS epicentre minus 

epicentral distanc by NORSAR 

Slowness (second/degree) versus epicentral distance (degree) for some 

focal depths. 

Histogram of determined focal depths for various standard deviations 

of slowness and various magnitudes. 

Histogram of determined focal depths for various depths assumed 

(standard deviation of slowness an = 0.05 sec/degree). Numerals 

attached in the plot show the assumed focal depths. 

Histograms of determined focal depths for shallow and deep events 

( : assumed depth h = $00 km, standard deviation of 

slowness on = 0.0001 sec/degree , : h = 500 k m , / n = 0 .05 , 

: h = 75 km<^n = O.05). 

Cumulative percentage of distance discrepancies for various focal 

depths (Standard deviation of slownessJn - 0.05 sec/degree). 

Epicentre location capability of 15 array-stations (solid circles). 

(1) Assumed focal depth h = 0 km 

standard deviation of slowness = 0.05 sec/degree 

(2) h = 15 km,/n = O.05. 

Slowness as a function of epicentral distance for various focal depths, 

calculated from Herrin's P travel time tables. 

List of stations and detection capability used in the simulation. 
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IMS 

X 
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-47 59-49 
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77 26.17 
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-106 13.33 
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-114 36.28 
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65 00.0 

105 oo.o 

Y 
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55 19-98 

13 36.25 

35 25-00 

46 41.32 

36 06.25 

60 49-42 

-19 56.87 

62 29-57 

55 00.0 

5 00.0 

10 00.0 

35 00.0 
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CCD/541 

5 August 1977 

Original: English 

UNITED KINGDOM OF GREAT BRITAIN AND NORTHERN IRELAND 

Prophylaxis against nerve agent poisoning 

The administration of drugs to prevent casualties from nerve agent poisoning 

as a prophylactic measure and after poisoning in the therapy of the effects of 

absorbed agents, has been under study for many years. In many countries, the 

results of such studies.have been published in the medical and scientific 

literature and have contributed to the saving of life from poisoning by insecticides 

related in their mode of action to the chemical warfare nerve agents. The 

United Kingdom has consistently followed this practice of open publication, and the 

present study reported in this paper is in the nature of a progress report. The 

general status of medical protection against nerve agent poisoning was reviewed in 

a recent Yugoslav working paper (CCD/5O3). 

It was reported some $0 years ago that cats could be protected against the 

lethal effects of the organophosphorus compound DPP (diisopropyl phosphorofluoridate) 

by pretreatment with the carbamate physostigmine. Subsequent work in the 

United Kingdom and elsewhere led to the development of oximes for treatment of 

organophosphorus poisoning. These act by reversing the combination between the 

organophosphorus compound and the enzyme cholinesterase, but in the particular case 

of poisoning by soman (1,2,2-trimethylpropyl methylphosphonofluoridate) the oximes 

are relatively ineffective because the combination becomes irreversible. A British 

report published in 1970 showed that preadministration of physostigmine and atropine 

gave appreciable protection against poisoning by soman and that certain other 

carbamates were effective in protecting guinea pigs against soman poisoning whereas 

a number of competitive anticholinesterases were inactive. 

This work has been followed up and after a preliminary screening test for 

protection against soman, four carbamates have been studied for their ability to 

protect against a number of nerve agents in a range of experimental animals: rats, 

rabbits and guinea pigs. Supporting pretreatment was also given with the 

oxime P2S (pralidoxime mesylate), which was also given therapeutically (i.e. after 

nerve agent poisoning) along with atropine. The carbamates studied were 

pyridostigmine, mobam, physostigmine and decarbofuran, and nerve agents used were 
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soman, sarin (isopropyl methylphosphonofluoridate), tabun (ethyl 

dimethylphosphoramidocyanidate) and VX (ethyl S-2-diisopropylaminoethyl 

methylphosphonothiolate). 

Estimation of maximum sign-free dose of carbamate 

Pairs of animals were given intramuscular carbamate in serial doses, differing 

by a factor of 2, and were observed for a period of '•) hours. The times of 

occurrence of unmistakable signs of anticholinesterase poisoning (tremors, muscular 

fasciculations, unsteadiness, inco-ordination or salivation) were noted. When two 

consecutive doses were found such that signs were evident at the upper but not at 

the lower dose an additional test was carried out using a dose three quarters of the 

higher dose. If that dose caused no signs it was accepted as the maximum sign-free 

dose; otherwise the dose immediately below it was used. The time taken for a 

minimally toxic dose to produce signs of poisoning was used in protection experiments 

as the appropriate time interval between pretreatment and the administration of the 

organophosphate ("pretreatment interval"). 

Safety ratio of carbamates 

Acute toxicities were determined in guinea pigs for the four carbamates and 

the safety ratio expressed as follows: 

Safety ratio = H a x i n m m s ^ f r e e dose 

Protection experiments 

Animals were injected intramuscularly with a carbamate, with or without P2S 

(15 mg/kg). After the appropriate pretreatment interval the organophosphate was 

given subcutaneously followed one minute later (or at signs of poisoning if they 

appeared earlier) by therapy with 17.4 mg/kg atropine sulphate usually mixed with 

15 mg/kg P2S (im). (in experiments in which carbamate was given without 

prophylactic P2S, the therapeutic dose of the oxime was 30 mg/kg.) LD5O values, 

based on 24 hour mortalities, were calculated by the method of moving averages. 

The results of the protection experiments are expressed as the 

Protective ratio - ^ ° organophosphate in treated animals 
rroxecxive ratio - m^Q organ0phoaphate in untreated animals 

RESULTS 

Comparison of carbamates 

Of the four carbamates, three (pyridostigmine, mobam and decarbofuran) 

appeared to be slightly superior to physostigmine in protecting guinea pigs against 

soman poisoning, as shown in Table 1. The safety ratios of the effective carbamates 

-I36-



varied widely, from 7-5 (physostigmine) to more than 100 (raobam), indicating that 

the effective protective dose of a carbamate is not a fixed proportion of the lethal 

dose. Carbamate pretreatment did not prevent the occurrence of signs of 

anticholinesterase poisoning although the response to soman was variable. With 

physostigmine, pyridostigmine and mobam signs of poisoning began to occur two to 

three minutes after poisoning with doses of soman below 4&D$0: recovery was 

quickest with physostigmine pretreatment (the animals were markedly less affected 

by two hours) and slowest with mobam. Recovery in pyridostigmine-treated animals 

was not so smooth as in animals pretreated with other carbamates: there were 

recurring short periods (five to ten minutes) during which the animals relapsed 

and showed more severe signs of poisoning. In decarbofuran pretreated guinea pigs, 

the signs of poisoning appeared more slowly (up to 20 minutes) and lasted for a 

shorter time. 

With higher doses of soman (6ID50 or more) the carbamate pretreated animals 

became prostrate, with irregular breathing, within five to ten minutes and this 

state lasted for several hours. With decarbofuran the animals, although severely 

affected, did not show the same degree of inertia. With all the carbamates, the 

surviving animals were usually recovered, or very much improved, by 24 hours after 

soman poisoning. 

Variation in the dose of carbamate 

The protection afforded against soman poisoning decreased, by a variable 

amount, as the dose of carbamate was reduced from the maximum sign-free (Table l). 

Nevertheless, all four carbamates gave significant protection (Protective ratio ^4) 

at one quarter of the sign-free dose. Raising the pretreatment dose had only a 

slight but variable effect: the protection afforded by pyridostigmine was raised 

slightly whereas that by mobam was reduced. However, the signs of soman poisoning 

were more severe and prolonged. 

Duration of carbamate protection 

The time course of tlie protection depended on the carbamate. Pyridostigmine 

and mobam gave maximum protection one hour after injection and physostigmine and 

decarbofuran 30 minutes after. Pyridostigmine had the longest duration action 

(about four hours) and decarbofuran the shortest (two to three hours). 

Variation in supporting treatment 

The effectiveness of carbamates in the treatment of animals poisoned by soman 

depends upon supporting treatment with atropine. It may be expected that inclusion 

of an oxirae in the treatment would not influence the protection afforded against 
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soman poisoning but would reinforce the protective action against poisoning by 

"oxime responsive" organophosphate anticholinesterases. The effect of varying the 

supporting treatment on the protection afforded to carbamate-treatea guinea pigs 

was determined against poisoning by sarin and VX ("oxime responsive"), tabun 

(poisoning by which is not resistant to oximes generally but only to P2S)y and soman. 

Pyridostigmine, in the absence of any supporting treatment, did not afford 

protection against poisoning by any of the organophosphates but neither did it 

sensitize the guinea pigs to their lethal effects. In combination with atropine 

therapy, protection was given against tabun or soman poisoning and only marginal 

protection against sarin or VX, although the latter was raised considerably by 

incorporation of P2S into the therapy. Dividing the P2S treatment into 

prophylaxis and therapy gave increased protection against soman and VX poisoning 

but not against sarin. The result for tabun was anomalous in that dividing dose 

of P2S markedly reduced the protection. 

Species differences in protection 

The protection afforded to rats, guinea pigs and rabbits by carbamates 

pretreatment supported by atropine/P2S therapy against organophosphate poisoning is 

summarized in Table 2. The drug treatment was most effective in guinea pigs and, 

with the exception of sarin, less effective in the rabbit. In was ineffective in 

the rat apart from providing some protection against VX poisoning. 

The maximum sign-free dose and the appropriate pretreatment time interval were 

determined for each carbamate in each of the species as described earlier. 

DISCUSSION 

The protective action of carbamates against organophosphate poisoning no doubt 

depends primarily upon the ability of the carbamate to inhibit acetylcholinesterase, 

forming a semi-stable carbamylated enzyme which can spontaneously break down to 

liberate the enzyme. The fraction of the enryme in the tissues that was carbamylated 

would be protected against phosphonylation by organophosphate. The gradual 

decarbamylation of the enzyme in parallel with the relatively rapid removal or 

destruction of the organophosphate would release sufficient acetylcholinesterase 

to maintain life. 

The usual treatment for or ganoplio sphate poisoning is a combination of atropJLne 

and oxime. This is not effective against poisoning by soman or (as far as P2S 
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is concerned) tabun. The present study has shown that additional pretreatment 

with a suitable carbamate gives protection against poisoning by either of these 

oxime-resistant organophosphate without reducing the effectiveness of the 

atropine-P2S treatment against poisoning by the oxime sensitive organophosphates, 

sarin and VX. It is thus possible that a combination of pretreatment with a 

carbamate with oxime-atropine therapy could form the basis of a treatment that 

would be effective against poisoning by any organophosphate antiacetylcholinesterase, 

including all of the chemical warfare nerve agents. 
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CCD/542 
11 .August 1977 
Original: Etoglish 

FOURTH PROGRESS REPORT TO THE CONFERENCE OP THE 
COMMITTEE OF DISARMAMENT BY THE AD HOC GROUP OF SCIENTIFIC EXPERTS 

TO CONSIDER INTERNATIONAL CO-OPERATIVE MEASURES TO DETECT AND 
IDENTIFY SEISMIC EVENTS 

1. In pursuance of the decision of the COD of 22 July 1976, the Ad Hoc Group of 

Scientific Experts to Consider International Co-operative Measures to Detect and to 

Identify Seismic Events held its fourth session from 25 July to 5 August 1977 in 

Geneva, under the Chairmanship of Dr. Ulf Ericsson of Sweden. The first week of 

this session was devoted to informal consultations among the experts in which most 

members of the Group participated. 

2. Scientific experts and representatives of the following Member States of the 

CCD attended the session: Bulgaria, Canada, Czechoslovakia, Egypt, German Democratic 

Republic, Federal Republic of Germany, Hungary, India, Italy, Japan, Mongolia, 

Netherlands, Pakistan, Peru, Poland, Romania, Sweden, Union of Soviet Socialist 

Republics, united Kingdom, United States of America. 

3. Following previous invitations by the CCD, in addition to scientific experts of 

Member States of the CCD, scientific experts of the following States took part in 

the discussions of the fourth session: Australia, Belgium, Denmark, Finland, 

New Zealand and Norway. 

4. According to its timetable, revised at the third session, the Ad Hoc Group 

reviewed drafts towards its final report relating to the following subjects: 

Chapter 4: Selection of seismographic stations for a global network. 

Chapter 6: Data centres for detection and location of seismic events and 

for reduction of identification parameters. 

Chapter ft Estimated costs to establish and operate the specified system 

of international co-operative measures. 

Chapter 8: Estimated capability of the specified system of international 

co-operative measures. 

Chapter 9: Proposals for Experimental Exercises. 

Appendix: Problems with the estimation of yields from seismic signals. 
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After thorough discussion, instructions and guidelines were given to the Scientific 

Secretary and to the Conveners of groups of experts on the chapters mentioned for 

the re-drafting of the texts. Similarly, guidelines were adopted for the drafting 

of the introduction and the summery of the report, 

5- In order to assure the completion of its work in time, the Ad Hoc Group 

finalized its schedule. Accordingly the second draft of the report will be 

circulated among experts in December 1977 in order to facilitate its review and 

approval during trie last session„ 

6. The Ad Hoc Group adopted a draft agenda for its last session and designated 

experts from among its members to prepare the remaining drafts of the report. 

7. 'xhe Ad Hoc Group took note with satisfaction of the attendance at its meeting 

of CJI export from Peru who offered bhe co-operation of a number of seismological 

stations in Peru.. 

8. At the same timj, in the Ad Hoc Group's continued deliberations on the various 

aspects of tb« specification of an international system for the detection and 

identification of seismic events, including the composition of a network of stations, 

the view was repeatedly expressed that for reasons of efficiency and scientific 

precision co-operation of all CCD Member States, and other States, with 

soitr^logical stations in Central and South America and in Africa would greatly 

facilitate the successful completion of its work. 

9. The Ad Hoc Group envisages holding its final session at the Palais des Nations, 

Genuva, from 27 February to 10 March 1978, subject to confirmation by the CCD. The 

first week of this session, the period between 27 February and 3 March 1978> is 

intended to be dovoted to discussions of working parties dealing primarily with the 

introduction and tki summary of the Raport. 
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CCDM3 
17 August 1977 

Original: English 

FINAL DOCUMENT OF THE REVIEW CONFERENCE OF THE PARTIES 
TO THE TREATY ON THE PROHIBITION OF THE EMPLACEMENT OF 
NUCLEAR WEAPONS AND OTHER WEAPONS OF MASS DESTRUCTION 
ON THE SEA-BED AND THE OCEAN FLOOR AND IN THE SUBSOIL 

THEREOF 

The Final Document is circulated as a document of the Conference of the 
Committee on Disarmament pursuant to the decision taken by the Committee at its 
759th plenary meeting on k August 1977. 

/For the Final Document, see SBT/CONF/25./ 
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CCD/544* 
19 August 1977 

English only 

LETTER DATED _19-JLUGUST 1977 FROM THE COUNSELLOR OF THE 
PERMANENT MISSION OF FINLAND TO THE UNITED NATIONS OFFICE 
AT GENEVA ADDRESSED TO THE SPECIAL REPRESENTATIVE OF THE 
SECRETARY-GENERAL TO THE CONFERENCE OF THE COMMITTEE ON 

DISARMAMENT CONCERNING CHEMICAL AND INSTRUMENTAL 
VERIFICATION OF ORGANOPHOSPHORUS WARFARE AGENTS 

Upon instructions from my Government, I have the honour to forward 

to you herewith a booklet "Chemical and Instrumental Verification 

of Organophosphorus Warfare Agents" prepared for the Ministry for 

Foreign Affairs of Finland by the Advisory Board for Disarmament. 

I would be most grateful, if you could take appropriate steps to have 

the booklet distributed in the Conference of the Committee on 

Disarmament as an official document. 

(Signed) Juhani Muhonen 
Counsellor 

* A limited distribution of this document has been made to the members 
of the Conference of the Committee on Disarmament. Additional copies 
are available from the Foreign Ministry of Finland in Helsinki. 
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CCD/545* 
23 August 1977 

ENGLISH 
Or ig ina l : English/Spanish 

MEXICO 

Working paper containing a preliminary draft 
comprehensive programme of disarmament 

INTRODUCTION 

In its resolution 2602 E (XXIV) of 1.6 December 1969 the United Nations 

General Assembly declared the decade of the 1970s as a Disarmament Decade and 

inter alia requested the "Conference of the Committee on Disarmament, while 

continuing intensive negotiations with a view to reaching the widest possible 

agreement on collateral measures, to work out at the same time a comprehensive 

programme, dealing with all aspects of the problem of the cessation of the arms race 

and general and complete disarmament under effective international control, which 

would provide the Conference with a guideline to chart the course of its further 

work and its negotiations". 

A number of suggestions and documents were submitted to the Conference of the 

Committee on Disarmament during 1970. In its resolution 2661 C (XXV) of 

7 December 1970, the General Assembly inter alia expressed "its appreciation of the 

important and constructive documents and views submitted at the Conference of the 

Committee on Disarmament, including the working papers on a comprehensive programme 

of disarmament submitted by the Netherlands on 24 February 1970 and by Italy on 

19 August 1970, and the draft comprehensive programme of disarmament submitted by 

Mexico, Sweden and Yugoslavia on 27 August 1970, and of the comprehensive programme 

of disarmament submitted to the General Assembly by Ireland, Mexico, Morocco, 

Pakistan, Sweden and Yugoslavia on 1 December 1970". In the same resolution, the 

General Assembly recommended to the Conference of the Committee on Disarmament 

"that it take into account in its further work and its negotiations" the 

comprehensive programme of disarmament submitted by Ireland, Mexico, Morocco, 

Pakistan, Sweden and Yugoslavia (document A/8I91) "as well as other disarmament 

suggestions presented or to be presented in the future". 

In 1974 and 1975 the General Assembly adopted resolutions (326I A (XXIX) and 

3470 (XXX)) which, in reviewing the implementation of the purposes and objectives of 

the Disarmament Decade, urged that new efforts should be made to negotiate effective 

disarmament measures. At the 1975 session of the COD Romania submitted a document 

* Incorporating document CCD/$l+5/Corr.l of 25 August 1977. 
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entitled "Steps to be taken within a disarmament programme" (CCD/449). At the 1976 

session Nigeria submitted a working paper on Conclusions of the Mid-Term Review of 

the Disarmament Decade (CCD/510) in which it referred inter alia to the adoption of 

a comprehensive programme as a primary obligation of the CCD during the 

Disarmament Decade. 

On 10 December 1?76 -1"-"' General Assembly adopt;.1. iesolution 31/58 in which 

inter alia it urged "the Conference of the Committee on Disarmament to adopt, during 

its 1977 session, a comprehensive programme dealing with all aspects of the problem 

of the cessation of the arms race and general mid complete disarmament under strict 

;:-:d effective international control, in accordance with General Assembly-

resolution 2602 E (XXIV) proclaiming the Disarmament Decade". 

The present comprehensive programme of disarmament has been prepared in 

accordance with that request of the General Assembly. 

In the light of the contents of resolutions 2602 E (XXIV) and 31/68 it would 

seem fully justified to state that the General Assembly's request means that the 

comprehensive programme of disarmament should embrace not only the work of the 

Conference of the Committee on Disarmament but all negotiations conducted and other 

acts performed in this matter, in whatever place and form they are carried on, and 

that the programme should include effective procedures to facilitate the 

co-ordination of such activities and to ensure that the United Nations General 

Assembly is kept informed of their progress so as to be able to perform its 

functions, including the continuous apprisal of the situation, properly.. 

It seems advisable to point out that the term "disarmament" is used here in 

the dame sense in which it has been used in the various forums of the United Nations: 

that is, as a generic term which cncompasL.es and may designate any type of measures 

relating to the matter, whether they are measures for the prevention, limitation, 

reduction or elimination of armaments or for the reduction of military forces. 

I. OBJECTIVE 

Tho aim of the comprehensive programme is to achieve tangible progress in 

order that the goal of general and complete disarmament.under effective international 

control may become a reality in a world in which international peace and security 

prevail and the New International Economic Order is attained. 

II. PRINCIPLES 

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

in accordance with the joint statement of agreed principles for disarmament 

negotiations of September 1961, tricing into account the obligations assumed in 
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various treaties on disarmament, the relevant resolutions of the United Nations 

and any new factor or possibility arising in this area. 

2. The highest priority should be given to disarmament measures dealing with 

nuclear and chemical weapons. 

3. Parallel to the negotiations on partial disarmament measures, including 

measures to prevent and limit armaments and measurer- to reduce armaments, the 

problem of general and complete disarmament should be given intensive treatment in 

order to facilitate further clarification of positions and possibilities, including 

the revision and updating of the existing draft treaties submitted by the USSR and 

the United States of America respectively, or the submission of new proposals.—' 

4. The. principle of balanced disarmament should be kept in mine1. This principle 

relates both to a numerical reduction of armed forces and certain types of weapons 

to predetermined levels, and to sets of disarmament measures whereby an over-all 

balance is achieved that all parties consider satisfactory from the standpoint of 

their own security. The militarily important Powers will have to make particular 

efforts to reduce the disparity between them and other countries. It"is understood 

that the final solution with regard to the limitation and reduction of conventional 

armaments can only be achieved in the context of general and complete disarmament. 

5. Methods of verification form an essential part of disarmament measures. In 

devising such methods it must be recognised that 100 per cent certainty can never 

be attained with any such system. A. single method of control is rarely sufficient. 

A combination, in which several methods reinforce one another, should as a rule be 

employed in order to obtain the necessary assurances that a particular disarmament 

measure is being duly implemented by all parties. 

6. The comprehensive programme is correlated with other United Nations programmes 

for the maintenance of international peace and security. Progress in the former 

should not, however, be made dependent on progress in the latter, and vice versa. 

7. It should be kept in mind that, in concluding disarmament agreements, any 

adverse effects on the scientific, technological or economic future of nations must 

be avoided. 

8. Efforts in support of the link between disarmament and development, envisaged 

in General Assembly resolution ?602 E (XXIV) on the Disarmament Decade, should be 

intensified in order to promote negotiations relating to disarmament and to ensure 

V The absence of such revision and updating has of necessity left this 
comprehensive programme of disarmament, and in particular sections III.6.1 and 3, 
incomplete. 
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that the human and material resources freed by disarmament are used to promote 

economic and social development, particularly in the developing countries. 

9» The steady acceleration of the arms race is incompatible with the efforts 

aimed at establishing the Hew Ir-er^ational Economic Order, as defined in the 

Declaration and Programme of Action on thn Establishment of a New International 

Economic Order, contained in General Assembly resolutions 3201 (S-Vl) and 3202 (S-Vl) 

of 1 May 1974, and in the Charter of Economic Rights and Duties of States, contained 

in General Assembly resolution 3281 (XXIX) of 12 December 1974- Those efforts 

entail, more than ever, resolute action by all States to achieve the cessation of 

the arms race and the implementation of effective measures of disarmament, 

particularly in the nuclear field. 

10. Appropriate changes should be made in the organisation and procedures of 

multilateral organs of negotiation on disarmament in order to secure the 

participation of all nuclear-weapon States. 

11. The United Nations, which has specific responsibility for disarmament under the 

Charter, should be kept informed of all measures, whether unilateral, bilateral or 

multilateral, adopted in that connexion. 

12. Public opinion should be supplied with adequate information about armaments 

mad disarmament, so that it may bring its influence to bear to strengthen 

disarmament efforts. 

III. COMPONENTS AND STAGES. OF THE PROGRAM!® 

A. Disarmament treaties in force cr in nreparation , 

1. The results achieved so far in the disarmament field constitute partial or 

collateral measures which facilitate the pursuit of the final objective of general 

and complete disarmament under effective :' iternational control and form part of it. 

Those results consist mainly of the following multilateral instruments at present 

in force: 

(a) The Protocol for the Prohibition of the Use in War of Asphyxiating, 

Poisonous or Other Gases, and of Bacteriological Methods of Warfare, 1925 

((kiiova Protocol); 

(b) The Antarctic Treaty, 1959; 

(c) The Treaty Banning Nuclear Weapon Tests in the Atmosphere, in Outer 

Space and under Water, 1963; 

(d) The Treaty on Principles Governing the Activities of States in the 

Exploration and Use of Outer Space, including the Moon and Other 

Celestial Bodies, 1967; 
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(e) The Treaty for the Prohibition of Nuclear Weapons in Latin America 

(Treaty of Tlatelolco) and its two Additional Protocols, 1967; 

(f) The Treaty on the Non-Proliferation of Nuclear Weapons, 1968; 

(g) The Treaty on the Prohibition of the Emplacement of Nuclear Weapons and 

Other Weapons of l-Iass Destruction on the Sea-Bed and the Ocean Fluor and 

in the Subsoil Thereof, 1972; 

(h) The Convention on the Prohibition of the Development, Production and 

Stockpiling of Bacteriological (Biological) and Toxin Weapons and on 

Their Destruction, 1975-

Special attention should be paid to the fulfilment of the obligations arising 

from those treaties, to the review conferences provided for in some of them and, 

where applicable, to the adoption of measures designed to supplement them. 

2. Efforts and negotiations to reach agreement before the end of the Disarmament 

Decade on the treaties, conventions and proposals which have been under 

consideration for some time by the General Assembly, the Conference of the Committee 

on Disarmament and other competent international organs should be urgently 

intensified. This work has included consideration of: 

(a) A complete prohibition of all nuclear-weapon tests; 

(b) The prohibition of the development, production and stockpiling of 

chemical weapons and the destruction of stockpiles of such weapons; 

(c) Further measures in the field of disarmament, in particular those aimed 

at achieving important qualitative limitations on and substantial 

reductions in strategic nuclear-weapon systems with a view to 

eliminating such systems from the arsenals of States; 

(d) The establishment of additional mclear-weapon-free zones. 

B. Other disarmament measures 

1. Measures for whose implementation the political will of the two principal 
nuclear-weapon States is essential *l 

' '• - • • —• ' • • " * 1 •••••ii • • . • • • i n n • • • • • • . • » , « • • . « / 

(a) Nuclear weapons and o ther weapons of mass des t ruc t ion 

( i ) A moratorium upon or the cessa t ion of the t e s t i n g and deployment of 

new s t r a t e g i c nuclear-weapon systems; 

( i i ) A ban on f l i g h t t e s t i n g of de l ivery vehic les for nuclear weapons; 

j j / See foot-note to sec t ion I I , para . 3, above. 

-150-



(iii) The cessation of production of fissionable materials for military-

purposes and the assignment of existing stocks to civilian uses; 

(iv) A freeze or limitation on the deployment of all types of nuclear 

weapons; 

(v) A solution to the problem concerning prohibition of the use of nuclear 

weapons or of the threat to use such weapons; 

(vi) The complete prohibition of all techniques of environmental 

modification for military or any other hostile purposes; 

(vii) The prohibition of new types of weapons of mass destruction.. 

(b) Conventional armaments.and armed forces 

(i) Further prohibitions of the use of the sea-bed and the ocean floor, 

and of the subsoil thereof for military purposes; 

(ii) The setting of ceilings for the level and types of conventional 

armaments and for the numerical strength of armed forces; 

(iii) The elimination of foreign military baser and the creation of zones 

of peace; 

(iv) The limitation and regulation of the international transfer of 

conventional weapons; 

(v) The reduction of the military budgets of the States permanent members 

of the Security Council and of any other State with comparable military 

expenditures. 

2. Measures for which the political will of the States directly concerned may 
— — — - i I I i i - - i i 

be sufficient 

(a) Nuclear weapons 

The establishment of nuclear-weapon-free zones. 

(b) Conventional armaments and armed forces 

(i) The convening, on the initiative of the States of the region, of 

regional conferences for the prevention and limitation of armaments; 

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

treaties on the initiative of the States concerned; 

(iii) The reduction of military expenditures. 

3- Elimination of armaments 

In accordance with the joint statement of agreed principles for disarmament 

negotiations of 1961, the final stage of the comprehensive programme should consist 

of the conclusion of a treaty on general and complete disarmament under effective 

international control, providing for the prohibition and elimination of nuclear 
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weapons and the reduction of conventional armaments and armed forces to the levels . 

required for the maintenance of internal order and international peace*—' 

IV. THE MAINTENANCE OF PEACE AND SECURITY 

1. It is undeniable that there is a close relationship between disarmament, 

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

climate of confidence. 

2. During the period of negotiations on the disarmament measures listed above, 

parallel negotiations should be carried on in the appropriate organs for the 

establishment or development of machinery and procedures for peaceful settlement 

and peace-keeping within the United Nations in order to increase international peace 

and security and to ensure that they are maintained. 

3. Agreement on such measures will facilitate the success of efforts for 

disarmament, just as the adoption of disarmament measures will create;favourable 

conditions for strengthening international security. Nevertheless, as has already 

been pointed out above, progress in one of these spheres should not be made 

dependent on progress in the other, and vice versa. 

V. PROCEDURE 

1. The General Assembly should examine annually the progress made in the 

implementation of the comprehensive programme. Every three years the General 

Assembly should examine the comprehensive programme and revise it as appropriate. 

2. A thorough study should be made of the question of convening at an appropriate 

time an adequately prepared world disarmament conference, and of its 

institutionalization. 

3. Until such time as a world disarmament conference is convened, the 

General Assembly should hold regularly — for instance, every three years — special 

sessions devoted to disarmament. 

4. The practice of requesting the Secretary-General to prepare, with the 

assistance of expert consultants, authoritative studies on specific questions 

relating to the arms race and disarmament should be continued. 

5. In view of the growing complexity of disarmament questions, States Members of 

the United Nations should endeavour to strengthen their Ministries of Foreign Affairs 

and their permanent missions in this field. 

2/ In this matter more than others, the revision and updating of the draft 
treaties submitted by the Soviet Union and the United States in 1962 are essential. 
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6. The United Nations Centre for Disarmament should be continuously strengthened 

and efforts should be made to ensure periodic publication of the United Nations 

Disarmament Yearbook. 

7. More conferences and scientific interchanges should be held between 

scientists and experts from various countries on problems of the arms race and 

disarmament. 

8. Universities and other academic institutions should be encouraged to hold 

continuing courses and seminars to study problems of the arms race, military 

expenditures and disarmament. 

9. The intensification of exchanges and publication of relevant information and 

data should provide an atmosphere of greater sincerity and trust between States and 

a steady increase in knowledge of and interest in these matters among the public. 

10. A world-wide "Disarmament Day" should be established under the auspices of the 

United Nations. 
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