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DEPARTMENT OF THE ARMY 
UNITED STATES ARMY INTELLIGENCE AND SECURITY COMMAND 

FREEDOM OF INFORMATION/PRIVACY OFFICE 

REPLY TO 
ATTENTION OF: 

Freedom of Information/ 
Privacy Office 

FORT GEORGE G. MEADE, MARYLAND 20755-5995 

1 0 JUN 2013 

This is in further response to your Freedom oflnformation Act (FOIA) request of October 23, 
2008, and supplements our electronic message of May 12, 2010. 

Coordination has been completed with another element of our command and other government 
agencies and records returned to this office for our review and direct response to you. We have 
reviewed the records and determined the records are partially releaseable to you. A copy of the 
records are enclosed for your use. 

We have completed a mandatory declassification review in accordance with Executive Order 
(EO) 13526. As a result of our review information has been sanitized and 4 pages have been 
withheld in their entirety as the information is currently and properly classified TOP SECRET, 
SECRET and CONFIDENTIAL according to Sections 1.2(a)(l), 1.2(a)(2), 1.2(a)(3) and 1.4(c) 
of EO 13526. This information is exempt from the public disclosure provisions of the FOIA 
pursuant to Title 5 U.S. Code 552 (b)(l). It is not possible to reasonably segregate meaningful 
portions of the withheld pages for release. The records are enclosed for your use. A brief 
explanation of the applicable sections follows: 

Section 1.2(a)(l) of EO 13526, provides that information shall be classified TOP 
SECRET if its unauthorized disclosure reasonably could be expected to cause 
exceptionally grave damage to the national security. 

Section 1.2(a)(2) of EO 13526, provides that information shall be classified SECRET 
if its unauthorized disclosure reasonably could be expected to cause serious damage 
to the national security. 

Section 1.2(a)(3) of EO 13526, provides that information shall be classified CONFIDENTIAL 
if its unauthorized disclosure reasonably could be expected to cause serious damage to the 
national security. 

Section 1.4(c) of EO 13526, provides that information pertaining to intelligence activities, 
intelligence sources or methods, and cryptologic information shall be considered for 
classification protection. 
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In addition, information has been sanitized from the records and 4 pages have been withheld in 
their entirety as the release of the information would reveal sensitive intelligence methods. This 
information is exempt from public disclosure pursuant to Title 5 U.S. Code 552 (b)(7)(E) of the 
FOIA. The significant and legitimate governmental purpose to be served by withholding is that a 
viable and effective intelligence investigative capability is dependent upon protection of 
sensitive investigative methodologies. It is not possible to reasonably segregate meaningful 
portions of the withheld pages for release. 

The withholding of the information described above is a partial denial of your request. This 
denial is made on behalf of Major General Stephen G. Fogarty, the Commanding General, U.S. 
Army Intelligence and Security Command, who is the Initial Denial Authority for Army 
intelligence investigative and security records under the FOIA. You have the right to appeal this 
decision to the Secretary of the Army. Your appeal must be postmarked no later than 60 
calendar days from the date of this letter. After the 60-day period, the case may be considered 
closed; however, such closure does not preclude you from filing litigation in the courts. You 
should state the basis of your disagreement with the response and provide justification for a 
reconsideration of the denial. An appeal may not serve as a request for additional or new 
information. An appeal may only address information denied in this response. Your appeal is to 
be made to this office, for forwarding, as appropriate to the Secretary of the Army, Office of the 
General Counsel. 

Coordination has been completed and we have been informed by the Central Intelligence 
Agency (CIA) that information is exempt from public disclosure pursuant to Title 5 U.S. Code 
552 (b)(l) and (b)(3) of the FOIA. 

The withholding of the information by the CIA constitutes a denial of your request and you 
have the right to appeal this decision to the Agency Release Panel within 45 days from the date 
of this letter. If you decide to file an appeal, it should be forwarded to this office and we will 
coordinate with the CIA on your behalf. Please cite CIA #F-2010-01292/Army #57F-09 
assigned to your request so that it may be easily identified. 

Coordination has been completed and we have been informed by the Defense Intelligence 
Agency (DIA) that their information is exempt from public disclosure pursuant to Title 5 U.S. 
Code§ 552 (b)(l), (b)(2) (b)(3) and (b)(4) of the Freedom oflnformation Act and Executive 
Order (EO) 13,526 § 1.4 (c) (d) and (h). The statute invoked under Title 5 U.S. Code 552 (b)(3) 
is 10 U.S.C. §424, which allows for the protection of organizational and personnel information 
for DIA. 
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The withholding of the information by the DIA constitutes a partial denial of your request and 
you have the right to appeal this decision directly to the DIA. If you decide to file an appeal, it 
should be forwarded to the Director, Defense Intelligence Agency, ATTN: DAN-lA-FOIA, 
Washington, DC 20340-5100. Please cite MDR #0155-2010 assigned to your request so that it 
may be easily identified. 

You have received all Army intelligence investigative records pertaining to this request. 

There are no assessable FOIA fees. 

If you have any questions regarding this action, feel free to contact this office at 1-866-548-
5651, or email the INSCOM FOIA office at: INSCOM_FOIA_ServiceCenter@mi.army.mil and 
refer to case #57F-09. 

Enclosure 

Brad S. Dorris 
Director 
Freedom of Information/Privacy Office 

Investigative Records Repository 
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PREFACE 
I 

(U) This comprehensive study assesses the capabilities of the Asian 
Communist countries to conduct chemical and biological warfare, both offen
sively and defensively. DST-l600E-148-82, Chemical and Biological Warfare 
Capabilities--Asian Communist Countries: Summary Report (U), August 1982 
(SECRET-NOFORN-WNINTEL). provides a concise, inclusive summary of the capa
bilities of these countries. 

* (U) · The first five sections of the study are arra'nged by country.· The 
sixth section contains technological threat projections. A minimum of 
info~tion · is included on smoke, flame, and incendiaries. Additional 
information can be found in separate studies DST-l620S-146-82, Flame and 
Incendiary Materials and Devices-Foreign (U), dated February 1982 (SBEli.EX
N6'P8M-wNlN'I'EL) and DST-16205-145-81, Smoke and• Qther Chemical Obscurants
Foreign (U), dated August 1981 (SECH'f-NOFOkN-ONfNfEt=biCoNr. Appendixes to 
the study include the following: a list of investigators in the fiel.d of 
chemical: and biological warfare or related research. the facilities with 
which they are associated, and their special research interests; a list of 
the Chinese facilities reported as having CBW functions; and a numerical 
listing of pertinent Foreign Materiel. Catalog items·~ with detailed informa
tion on, as well as technical characteristics of• chemical and biological 
materiel. reportedly produced in the Asian Communist countries. Change 3 
includes, as appendix III, a copy of State Department Special Report No. 98, 
Chemical· Warfare in Southeast Asia and Afghanistan. March· 1982, which 
presents evidence on chemical and biological warfare activities. The 
sections on China, North Korea, and the Mongolian Peoples Republic have not 
been changed. Although some details have become dated, most of the 

(J information remains valid. 

(b)(1) 

(U) This document will be used to satisfy the needs of US policy 
planners, Department of Defense staff, military departments, commanders in 
the field, intelligence ~ollectors and analysts, and research and development 
personnel. It will also be used to satisfy Department of Defense quick
reaction ~equirements, both formal and informal • 

iii 

co .. ·•r•~L 
·~·~·-~ 
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27 August, 1982 

CONFIDENTIAL 

(U) This study is being disse111inated devoid of bibliographic material 
to facilitate wider distribution. A compiled bibliography has be.en prepared 
separately and can be made available to authorized recipients upon request to 
the Commander, US . Army Foreign Science and Technology Center. 220 Seventh 
St.,· NE., Cha.rlottesville, VA 22901 (ATTN: DRXST-PO). Individuals making 
such requests are cautioned that the addition of the bibliography to (or' its 
association with) the study makes mandatory a more rest.dcted dhtdbution' of 
the study. When the bibliography is attached, the study must ·carry the 
additional caveats DISSEMINATION AND EXTRACTION OF INFORMATION CONTROLLED BY 
ORIGINATOR and NOT RELEASAQLE TO. CONTRACTORS OR CONTRACTOR/CONSULTANTS. 

(U) Most .illustrations appearing in this document are identified by a 
six-digit negative number printed in the lower left corner of the. figure. 
:users · can request prints of these illustrations by citing the negative 
numbers and the .. short 'title of' this study in' a request 'address'ed 'to 'the 
·commander, US Army Foreign Science and Technology Center, 220 Seventh Street, 
NE., Charlot.tesville • VA 22901 (ATTN: DRXST-PO). . 

(U) A ;star in the left margin indicates that the adjacent paragraph 
contains significant ·new or revised information since the last .edition of 
t:h,is study.· A star. preceding a t:aple or figurfii caption indicates either that 
the table-or figure is new or that it has been changed in some respect. 

(U) Constructive criticisms, comments, or - suggested change,s. are .encour
aged• and should be forwarded to the Commander, US . Army Foreign Science and 
Technology Center, 220 Seventh Street, NE., Charlottesville, VA 22901' (ATTN: 
DRXST-PO). 

iv 
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CHINA (U) 

A. INTRODUCTION AND BACKGROUND (U) 

..J?.-. 1. · Introduction (U) 
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~ 2. Background (U) 
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2.1. General Health Conditions (U) 

a. (U) Basic medical problems in China include a generally inadequate 
level of professional medical training and a lack of facilities and material. 
Fully trained physicians and specialists are in critically short supply. 
Hospitals frequently lack modern medical equipment. The diet of most Chinese 
is currently only minimally adequate, and malnutrition could occur in the 
event of a major drought or natural disaster, or as a result of a disrup.tion 
of the food distribution system. Disease problems include a high incidence 
of cancer (particularly nasopharyngeal, gastrointestinal, esophageal,. and 
liver cancers) and· an increase in tuberculosis. and cardiovascular disease. 
The prevalence of most parasitic diseases {such as schistosomiasis, 
filariasis, and hookworm} has been substantially reduced. 

b. (U) Despite these shortcomings the health services have continued 
efforts to institute effective disease-control measures, contain epidemics, 
enforce public health regulations, supervise medical educational standards 
adequately, and carry out countrywide health education programs. There is a 
fair to good capability to activate and operate emergency medical services in 
response to disasters. The life e;x:pectancy at birth in 1975 was 62 years. 
The death rate dropped from 24 deaths per 1000 population in 1962 to under 
12 per 1000 in 1971. 
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Figure 1. (U) CW Organization in China ~) 
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Assignment of Chemical Units and Troops {U) 
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c. Division (U). 
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Figure 3. (U) Army-Level Chemical Battalion, China 
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Figure 6. (U) Organization of Chemical Platoon, China 
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( 

7. Strategy and Tactics (U) 

·rr---------

(b)(1) 

(1) (U) The Chinese troops will use individual CW equipment, such 
as cape-groundsheets, and unit vehicles to cross contaminated areas in 
offensive operations. Contaminated personnel will not be evacuated until the 
mission has been accomplished. 

(2) (U) Chemical personnel are assigned to assault units, probably 
to conduct CW reconnaissance, operate CW-agent detection and identific_ation. 

___;:£. equipment, and mark routes through and around contaminated areas. 

(b)(1) 

(4) (U) The Chinese advocate the use of smoke to support combat 
operations. 



(b)(1) 

C• Defense (.U) • 20 

DST-1600S-148-76-SUP 1-cBG 2 
14 Jul 1980 

(1) (U) In defense against a chemical attack, the chemical staff 
officer at unit level recommends the location of the command post, prepares · 
the unit chemical defense plan and submits it for approval, and insures that 
CW and other subordinate units are prepared to execute the plan. His 
recommendations include · the establishment of weather observation and agent 
detection outposts operated by CW personnel, the location of decontamination 
stations, and the number of non-CW personnel to be posted by combat units to 
warn of a CW attack. The chemical staff officer probably advises the 
commander on other matters, including CW logistics and the control of the 
local population subjected to a CBW attack. 

(2) (U) In defense against a CBW attack, chemical units perform 
the following functions to support the command: reconnaissance and technical 
intelligence gathering; meteorological forecasting; decontamination·; 
detection and id-entification; technical supervision for CBW defense measures 
and training programs; and technical supervision of unit supply, maintenance, 
and salvage activities. 

(3) (U) In order to perform his defensive mission after CW 
training, the individual soldier is required to know the characteristics and· 
physical effects of agents; recognize a CBW attack and be able to give 
warning signals and spread an alarm; properly use and maintain his individual · 

~uipment; perform his mission while masked and wearing protective clothing; 
,/1'~d accomplish his military mission regardless of contamination. 

(b)(1) 
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8. Chemical, Biological, and Radiological Training (U) 

a. Chemical· Troops (U) • · 

(b)(1) 

TABLE II. (U) Reported CBR Training Facilities in China 

( ORN) 
(b)(1) 

~>. 
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(b)(1) 

Neg. 551641 
Figure 9. 

(CO 
(U) Troops Preparing to Ford 

in Ful.l Protective Clothing 

(b)(1) . 

b. Ot er Troops U • 

(b)(1) 
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o. CHEMICAL AND BiotoGICAL AGENTS AND MUNITIONS (U) 

10. General (U) 
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11. Chemical Warf are Agents (U) 

(b)(1) 

(~12. Biological Warfare Agents (U) 
/' 

(b)(1) 

NOT ~IGN NATIONALS 
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13. Chem.ical Warfare Delivery Systems (Including Flame, Smoke, and 
Incendiaries (U) 

(b)(1) 

NOT RELEASABLE TO FOREIGN NATIONALS 
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(b)(1) 

d. (U) The Chinese have studied the transovarian ttansmiss10n of Rickcttsia 
tsutsugam11shi by two types of Trombicdla deliensis, which provides basic information for 
establishing vector colonies and their subsel1ucnt infection for possible use in a vector-agent 
system.43 A l 966 publication urged that extensive studies of insect culture be undertaken 
in order to remain abreast of foreign devclopments.44 
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e. (U) The Institute of Genetics, Chinese Academy of Sciences (CAS), 
studies spec:lal topics in m:lcrobiology and entomology, areas of rese.arch 
cons:ldered the "vanguard for future bacteriological warfare •. "45 A11egedly. 
d:lscoveries in· 'the field of bacteriology made by th:ls institute have had 
profound effects on the· entire mainland, but· these discoveries have not been 
disclosed. 

E • . DEFENSE AND PROTECTION 

{/- 15. General (U) 

(b)(1) 

16. Individual and' Collective Protect:lon (U) 

* a • Proteciiive Masks and · Canisters (U) ~ (b)(
1

) 

(b)(1) 

25 
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(b){1) 

(C~NTIAL) 

(b)(1) 

Neg. 559415 
..-

(CO - LJ:AL). 
Figure 9.1. (U) CBB. Protective Mask With Left-Cheek-Mounted Canister 

b. Protective Clothing (U). 

(b)(1) 
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~riginal 

(b)(1) 

17. jflff Detection and Identification 

(b)(1) 
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18. J9Y" Decontamination 

a. First-Aid Kits.. 
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(b)(1) 

(b Decontamination E ent U • (b)< 1> 

(b)(1) 

c. Truck-Mounted Decontamination Equipment (U). 

(b)(1) 

,,Ji(" (b)(1) 
d. l(C:.) Biological Warfare Decontamination Equi ment· (U). 

(b)(1) 

19. Prophylaxis and Therapy (U) 

a. Chemical Warfare (U). 

(1) (U) Some locally made individual kits contain solutions to 
./ minimize the effects of WP.5 

(b)(1) 
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(b)(1) 

* fC~IAL) 
Table 11!.l. (U) Nerve Agent Antidotes 

(b)(1) 
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(b)(1) 

(5) (U) Chinese scientists 
effective against a wide variety of 

31 
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snakebites .58 Injection into mice of trypsin close to the "bite site" 10 to 
15 minutes after a lethal dose of cobra venom effected a 100% survival rate. 
The powdered trypsin is cheaper and more stable than specific antisera and 

/'] apparently as effective. 
-"'\.... 

(b)(1) 

(2) (U) Chinese military cadres are inoculated with a combined 
cholera and typhoid vaccine once a y~ar. 2 Claims have been made that all 
people have received vaccinations for smallpox and that the di.sease has been 
eradicated. Vaccines or an tisera for typhoid, paratyphoid, typhus, 
diphtheria, tetanus, rabies, plague, cholera, yellow fever, and Japanese B 
encephalitis (JBE) have been developed,. but the scale of use is not known. 
The use of live vaccines has been exploited in China and such vaccines for· 
brucellosis, plague, and anthrax are available. Vaccines for the more 
serious animal diseases, such as swine plague, hog cholera, rinderpest, and 
foot-and-mouth disease, have been developed. In 1964. a method of aerosol 
immunization was introduced into veterinary practice.60 The vaccine material 

~is sprayed or· dusted into a room where animals are exposed and immunized. 

(b)(1) 
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{5) {U) Quantities of vaccines. antibiotics• and antis era are 
believed to be sufficient for military needs, but not for all domestic 
requirements.39 

(6) (U) Some locally made individual kits are provided with soap 
and antiseptics to prevent infections.5 

F. PRODUCTION AND STOCKPILES (U) 

r/"20. Production (U) 

(b)(1) 

Toxic Chemical Warfare Agents (U). 

(b)(1) 
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* 

~ ,.._ ts-~~ '"~1 Smoke- Flame. and Incendiarv Munitions ,,. 

(b)(1) 

d. fief Biological Warf are Agents (U) -~ j 

(b)(1) 

e. Defensive Materiel (U). 

(b)(1) 
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(b)(1) 

(b)(1) 

2 Biolo ical Warfare Materiel U • 

(b)(1) 
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Stockpile/Storage Facilities 
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b. ~0,f{)BN WNIH"l"EL) Storage Facilities. 
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/ 22. General (U) 

(b)(1) 

/ 
/ 

(b)(1) 

LJ./"23. Chemical Warfare Agents (U) 

(b)(1) 
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Neg. 561423 
Figure 13. ((S-NO~NTEL) (bl( 1) 
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• 

(b)(1) 

(3) (U) The propagation and characterization of Rickettsia 
prowazekU. (typhus fever) 106 107 salmonella and Shigella species (typhoid 
fever and dysentery) 1 108 lb9 and JBE virus have been studied at the Institute 
of Biological Products 1 Cheng tu. None of this work has been related to BW 
research, but the accumulated data could be used to support related R&D 
efforts. 

(4) (U) Investigators at the Fukien Institute of Epidemiology, 
Foo-chou, have studied the vectors of Rickettsia tustusgam.ushi,110 the 
detection of Leptospira,111 and immunological methods for iden~ifying 
Coxiella burnetti. The antibiotic resistance of a large number of strains of 
Shigella was studied by the China Medical College and the Inner Mongolia 
Medical College, Huhenot.112 These studies might have some application to a 
BW program, although these diseases are prevalent public health problems. 

(b)(1) 
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e. Crop-Pest Control (U) • 
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(b)(1) 

b. Biological Warfare (U). 

* (1) (U) Little research can be related directly to the detection 
and identification of BW agents; however, it should be noted that methoos 
used to detect ·and identify organisms causing diseases provide a basic 
knowledge applicable to the rapid detection of BW agents. Antiepidemic 
stations located in each ward could provide a unified disease reporting 
system in the event of hostilities.296 
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(2) (U) The Wuhan Army General Hospital obtained rapid results in 
identifying 55 different species of bacteria by their biochemical reactions 
in 20 to 24 hours, as opposed to 4 to 5 days by conventional means .146 
Various authors have s~arized methods for the rapid identification of B. 
anthracis .148 Other studies suggestive of rapid identification methods have 
described experiments with inc0mplete antibodies for the dia~nosis of 
brucellosis and compared various m~thods for identifying brucella.14 

26. Prophylaxis and Therapy (U) 

a. Chemical Warfare (U). 
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(b)(1) 

(7) (U) Drug regimens being tested for the treatment of cyanide 
poisoning include intramuscular injection of 100 mg of hydrocobalamine or 
chlorocobalamine per kilograms of body weight, and slow intranevous injection 
of an EDTA-glucose solution. 
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Neg. 561094 (SSW::llilil~~ 
Figure 15.2. (U) Tower at Center of Grid Pattern 
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H. AEROSPACE CHEMICAL AND BIOLOGICAL WARFARE CAPABILITY (U) 

28. Policy, Doctrine, Organization, and Training (U) 

a. <-er Policy and Doctrine (U). /(b)(
1

) 

(b)(1) 

(b)(1) 

(b)(1) 

c • LUKCAASNZ Trainin U • (b)(1) 

(b)(1) 

29. Agents and Munitions (U) 

(b)(1) 
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(30. Defense or Protection ~U) 
-

(b)(1) 
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~;("31. Research and Development (U) 

(b)(1) 

DST-16005-148-76-SUP l-CHG2 
14 July 1980 

I. NAVAL CHEMICAL AND BIOLOGICAL WARFARE CAPABILITY (U) 

32. Chemical and Biological Warfare Organization and Function (U) 

(b)(1) 

(b)(1) 
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33. Weapon Systems Effective Against Naval and Marine Corps Targets (U) 

a. (S-~NTEL) Chemical Weanons (U). l(b)(
1

) 

(b)(1) 
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(b)(1) 

(b)(1) :' .. 

Figure 17. CBW exercise aboM-~ Chinese ship (U). 

NOT RELEASABLE TO FOR:Ei:GN NATIONALS 

C'; 
-• 



• 

• 

(UNCLASSIFIED) . 

DST-l600S-l48-76-SUP l-CHG 2 
14 July· 1980 

Neg. 526416 (UNCLASSIFIED) 
Figure, 18. (U) Drill Aboard a Destroyer Under 

CBW Conditions (From ~· Source Dated 1973) 

34. Chemical and Biological Warfare Protective Systems and Equipment (U) 

a. Shipboard Collective Protection Systems (U). 

(1) (c:. d) Citadels and filtered ventilation systems (U). 

(b)(1) 
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(b)(1) 

(3) (U) CBW detection and alarms (U). Available information does 
not indicate the presence of any installed shipboard CBW detection systems or 
automatic alarms in the Chinese Navy. 
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SECTION II 

VIETNAM (U) 

A. INTRODUCTION AND BACKGROUND (U) 

(b)(1) 

(b)(1) 

2.1 General Health Conditions (U) 

(U) Vietnam's. major health problems include outbreaks of several infectious 
diseases, 250 000 war-wounded needing medical services, an exceedingly large 
number of prostitutes and drug addicts, and an acute shortage of medical 
personnel (medic.al manpower is concentrated in the large cities). materiel, 
and facilities. The incidence of malaria (including chloroquine-resistant 
falciparium malaria), plague, leprosy, tuberculosis, venereal disease, 
intestinal helminthiasis, dengue, and dysentery (all forms) is abnormally 
high; skin infections are prevalent. Living conditions are p0or, and 
sanitation facilities and food supplies are inadequate. The life expectancy 
at birth in 1974 was 44 years; the death. rate was 15 deaths per 1000 
population. 

B. POLICY AND DOCTRINE (U) 

~ 3. Policy {U) 

NOT RELEASABLE TO FOREIGN NATIONALS 



(b)(1) 

DST-16005-148-76-SUP 1-CHG 3 
27 August 1982 
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C. MILITARY AND CIVIL ORGANIZATION, TACTICS, AND TRAINING (U) 

1,·5. Militarz Organization (U) 
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8. {C~N) Training Programs withi.D the Armed Forces 

a. (<:fl Chemical Troops. 
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* ( 2) (U) During the 1981 training year, cadres of platoon and 
higher level chemical units received refresher. training in chemical opera
tions. The Chem!cal Bureau provided sufficie.nt documents and training aids 
to all chemical.units in the NVA to accomplish this training.79 
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,,e-10· General (U) 

(b)(1) 

~ 11. Chemic~°! and Biological Agents (U) 
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E. DEFENSEIPRDTECTION 

14. .Jli!lf' General 

(b)(1) 

15. (U) Individual and Collective Protection 

a. Protective Masks. Protective masks, which are currently the most important 
category of defensive equipment, increased both in number and variety during the recent 
conflict; however, these masks were believed to be available for only a small portion·of the 
NV A/VC.6 Effective protective masks appeared to be in short supply. A 
captured ShM-facepiece, which is of a strapless type that covers the he.ad and face, imposes a 
heatload that cannot be tolerated for long periods in a hot climate. The facepiece is 
connected by a rubber hose to a Soviet Model M0-2 or M0-4U (the latest) canister; both 
models are excellent. Token quantities of the Soviet communication mask, which uses the 
same kind of hose and canister but which is equipped with l:ieadstraps and a speech 
diaphragm, were captured. These Soviet mask assemblies. provide excellent protection 

87 

C~IAL 
.1030 



CONFIDliMTIA~ -DST·l~OlJS.148·7& SUP 1 Original 

against all standard Western toxic CBW agents. A captured specimen of a mask not seen 
previously was tentatively identified as a Chinese product {see app II). The mask assembly 
consists of a molded rubber facepiece equipped with an elastic headharness, ~o lenses, and 
a filter element permanently installed in a pocket on the left cheek. The mask's effectiveness 

. has not been determined; it may have been designed to protect against riot-control agents 
rather than lethal agents. The mask appeared to have been mass-produced. Protective masks 
made of nylon and ftlters consisting of sugar-cane charcoal mixed with soap and wrapped in 
silk, were locally produced; the filters were moistened before use. Improvised masks 
provided virtually no protection agamst CW agents. 

b. Protective Clothing. The lightweight, two-piece protective suit, Model L-1, and 
one-piece suits that have a hood and boots molded on, would provide excellent overall body 
protection against percu~aneously effective toxic agents. 6 Stocks of these suits were 
probably limited, however, even for distribution to chemical personnel.. The suits, of 
rubberized material, cannot be worn for long periods in a hot climate because they quickly 
reduce the wearer's com~at effectiveness. Soviet protective clothing supplied to the NV A 
include a chemically treated 92x140-cm sheet for coyering the .body and a bag for covering 
the head. These outfits are made of nylon and are used to protect the individual from 
poisonous CBW agents in the air or in contaminated areas. The out£t is always worn with a 
protective mask. Another Soviet-produced item was ·a three-piece rubber suit: hooded coat, 
combined pants and shoes, and gloves. It, too, is to be worn with the protective mask . 

c. Collective Protection. Systems that provide protection for groups of people 
agamst CBW agents were not reported in Vietnam.6 Captured tank crewmen stated that 
Soviet tanks, Models T-34 ·and PT-76, and the Chinese Modd PT-63 did not have a·CBW 
collective protection system, but that the crews were provided with CBW protective masks 
and protective .clothing. 

16. ¢'{'Chemical Warfare Detection Devices 

\0)(1) 
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17. (.e_:::oFORN} ...Decontamination Equipment 
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Table IX. ON Agent Iktector Tubes Captured From "NV A/VC Forces {U) 

(b)(1) 

18. (s;;f' Prophylaxis and Therapy 

(b)(1) 

a. . (~emical Warfare. 
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(2) (U) .Therapeutic procedures for victims of nerve gas poisoning included 
evacuation, decontamination of exposed areas by washing, and m9uth-to-mouth 
resuscitation followed by injection with a cardiac or respiratory stimulant such as caffeine, 
lobeline, coramine, or atropine. 1 8 3 3 Treatment described for victims of phosphorus burns 
included application of wet dressing over the burned area, covering with 
phenacetin-impregnated gauze, and injection of 1 000 000 units of penicillin. 

b. .JliJlr Biological Warfare . 

(b)(1) 
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19. (U) Other Defensive Materiel 

a; The following Soviet items reported in NVN lack sufficient destriptions for 
identification by model numbers: 6 

• A "chemical laboratory truck" equipped for use in testing for chemical 
and biological contaminants. · 

• "Antiatomic radiation suit No. l," described as a protective cape made 
of thick cellophane. It may be cotnpaiable to commonly used, 
disposable capes carried in protective mask carriers. 

• A "laundry truck," described as a 10-wheeled truck equipped with a 
crane hoist and a steel tank 1 meter in diameter and 1.3 meters high 
(possibly the Soviet decontamination boiling installation BU-2). In use, 
the tank is· Jowered to the ground, filled with water and heated; the 
contaminated clothing is washed in it. . 

• "Anemometers" equipped with air-speed ahd air-diiectlon indicators, a 
compass, and a thermometer are provided" among cBR reconnaissance 
equipment. · · · 

b. American pilots flying combat missions over NVN encountered dense white 
smoke that was intended t~ defeat the accuracy of bombing attacks: 1 4 The pilots described 
the smoke as ineffective; its c,hemical composition is u~known. . 

c. ; · Considerable emphasis is placed on locally "produced, improvised self-treatment 
kits, as well as on trainiitg and 'Hterature that provide fundamenfal in,stni~tion in the use of 
this equiprnent. 6 Certain components of the self-treatment kits (such as soa'p solutions, soap 
·R..owder, ether, potassium permanganate, chlorinated lime, sodium bicarbonate, and copper 
sulfate) are known to be useful against chemical and biological . contaminants; other 
components are too primitive to be evaluated. Readily available substances, such as lime and 

· urine, are among those recommended by the NV ANC for decontamination. Cloth and 
plastic sheeting are used in several types of improvised protective masks. A version of a mask 
captured . in 1971, Model KT-69,. is the first improVised mask identified by a model 
designation. In field tests the KT-69 gave adequate protection for 5 minutes in heavy 
concentrations of CS. In troop training, the improvised masks were advocated for use 
against herbicides, defoliants, and riot-control agents (all considered lethal according to 
some NV A/VC training literature). The majority of the improvised masks provide virtually 
no protection against CW agents, are difficult to breathe through, and seriously restrict 
vision; however, they tend to enhance the soldier's sense of security. 
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F. PRODUCTION AND STOCKPILES (U) 

20. 
(b)(1) 

(b)(1) 

....... h. fQilf' Offensive fU\. !(b)(1) 
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c. 
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1.J6J Defensive (U). 
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.tJi 21. Stockpile/Storage Facilities (U) 

(b)(1) 

G. RESEARCH AND DEVELOPMENT (U) 

ment D 

(b)(1) 

23. Defensive Research and Development (U) 

a. l(b)(1) 
~Chemical Warfare (U). 
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b. Biological Warfare (U). 
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H. AEROSPACE AND NAVAL CHEMICAL AND BIOLOGICAL WARFARE CAPABILITIES (U) 

~24. Aerospace Chemical and Biological Warfare Capability (U) 

(b)(1) 

25. Naval Chemical and Biological Warfare Operational Capability (U) 

a. (U) CBW Organization and Function (U). No information is avail
able on the CBR organization of the Vietnamese Navy. Because of the heavy 
Soviet influence in what was formerly North Vietnam. however> any CBW 
organization aboard naval units from that section of the country is probably 
similar to the Soviet model. 

Effective A ainst Naval and Marine Co s 
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C• ( Systems and E ui ment (U). (b)(1) 
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d. (U) Naval CBW Training (U). No information on CBW training in the 

Vietnamese Navy is available • 
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Sectionm. 

NORTH KOREA 

A. INTRODUCTION AND BACKGROUND 

1~ )!!11ntroduction 

(b)(1) 

2. ~ Background 

(b)(1) 

2.1. t87- General Health Conditions 

(U) 

DST-1600S.148A·76-SUP 1 

.... (U) The standard of Uving in North Korea is low, but compares favorably with 
that··in other Far' Eastern countries, except Japan. Conditions are better for the urban 
dweller than for the rural inhabitant. Il'1 the better sections of the urban areas homing is of 
sfucco ->arid ·tile construction, while in the poorer sections· of the cities housfu.g· is of 
cardhoaid and straw 'm'atting co11Struction. ln 'the rural areas, houses are generally of'mud 
wall and thatched roof construction; they provide minimum shelter, are poorly ventilated, 
and provide access to insect and rodent carriers of disease, thus facilitating the spread of 
commUnic_aPie dise~~:- Dietary' deficiencies, problems of disease con~ol, and poor personal 
hygiene ¥e 'other· major facfoi:s in the spread of infectious diseases;· Despite vector control 
pi:bgrams ·t1ea5, ·'flies, Uce, and mosquitoes breed in drainage ditches and canals, garbage 
ditches, night soil deposits, and rice paddies. 
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b. (U) The most prevalent diseases include puhnonary tuberculosis and other 
respiratory diseases, the dysenteries (all forms) and other enteric infections, Japanese-B 
encephalitis, malaria, various helminthiases, cholera, childhood diseases, and nutritional 
disorders. Principal environmental health problems include polluted water sources, improper 
disposal of human waste and garbage, and overcrowded living conditions. These pr.,oblems 
contribute to the spread of infectious diseases and make their control difficult. 

c. (U) For the past 6 years the birth rate has increased slightly and the overall 
death rate has decreased slightly; average life expectancy for males is 5.2 and for females 55. 

(b)(1) 
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5. ~) Military Organization 
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C. MILITARY AND CIVIL ORGANIZATION, TACTICS, AND TRAINING (U) 

Military Organization (U) 
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Neg. 560614 (S T) 
Figure 22. (U) CBR Organization of NKA Chemical Battalion 

102 
11oso I 

s~ 



• * 

• 

DST-l600S-148-76-SUP 1-<:HG 2 
14 July 1980 

Table XII. AJL----~----(b-)(-1)--------~ 

(b)(1) 

NOT RELEASABLE TO FOREIGN NATIONALS 

103 
I 1051 I 
s~ 

- - - -- - - - ------ - - -



DST~l600S•l48-76-SUP 1-CHG 2 
14 July 1980 

s~ 
/ r) l(b)(1) 

(b)(1) 

6. Assignment and/or Attachment of Chemical Units and Troops (U) 

(b)(1) 
a. 

(b)(1) 

b. Division U • Each division has an organic chemical company 

(b){1) 

* c. U?{ Regiment (U). (b)(
1
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Neg. 555977 
Figure 23. (U) 

(b)(1) 

(CO~IAL) 
Organization of NKA Chemical Battalion 

(b)(1) 

Neg. 555967 (CO~!~) 
Figure 24~ (U) Organization of NKA. Chemical Company 
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Neg. 553673 
Figure 25. (U) 

7. Strategy and Tactics (U) 

(b)(1) 

~AL) 
Organization of NKA Chemical Platoon 
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(b)(1) 

(b)(1) 
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(b)(1) 

8. Training Programs Within the Armed Forces (U) 

a. % Chemical Troop.lil (U). 

(b)(1) 

Table XIII. (U) CBW-Related Training in the NKA 
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(b)(1) 
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D. AGENTS AND MUNITIONS (U) 

10. Chemical and Biological Agents (U) 
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Chemical and Biological Delivery Systems (U) 

. a. Possible Ground Wea ons (U). 
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15. Decontamination (U} 
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a. (U) Chemical Decontaminant:s (U). The chemical decontam.inants used 
in North Korea against CBW agents are probably identical with those commonly 
used in Soviet decontamination devices.3 20 These decontaminants are 
identified in appendix II, along with the equipment in which they are used. 

b. Decontamination Kits (U). 

{b){1) 

c. (U) Manpack Decontamination Apparatus (U). The Soviet Model 
RDP-4V, a hand-operated backpack spraying apparatus~ has a working capacity 
of 8. 5 L and weighs 20 kg when full, 21 22 This device is used to apply 
liquid decontatninanta against vesicants and. nerve agents. The North Koreans ~· 
are manufacturing an apparatus to replace the Soviet: model. Models RDP-3 and 
RDP-4 manpack spray devices are also available. · · 

(b)(1) 

* d. ) Vehicle~Mounted Decontamination E ui meat (ti)'. 
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~O. Chemical Warfare Research and Development (U) 

(b)(1) 

b. (U) North Korean scientists are conducting research on OP insecti-
cides. 38 Sin and Ryom were able to synthesize the precursor, (MeO) 2P(S )SH, 
in 75% to 80% yields for the preparation of the dithio insecticide Rogor. 
This research demonstrates a potential capability to synthesize CW nerve 
agents. 

21. Biological Warfare Research and Development (U) 

a. 
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THE MONGOLIAN PEOPLES REPUBLIC (U) 

1. Introduction and Background (U) 

(U) The Soviet Union has provided technical ass:istance to the. Mongol:ian 
Peoples Republ:ic (MPR) in the development of health and sanitation prograJllS 
and has helped to train medical personnel. Assistance has also been provided 
by the United Nations and the. East European Communist COuntries. '.Fhe 
Minis try of Public Heal th (MPH), Ulan· Bator; is modeled on that of the USSR. 
Although capable of planning and organizing effective health ·programs, the 
MPH has a number of def:iciencies 1 including the lack of trained., personnel, a 
shortage of funds, and considerable political intervention.I The Ministry of 
People's Affairs · (Defense) has a medical department, but the armed forces 
appear to be heavily d_elent upon the institutions and personnel of the 
MPH.2 Mongolia lacks tl·· chnology as well as the R&D facilities to support 
an offensive CW pro· ~r to produce significant quantities of 
defense-related mater,ial. . 

' ,' 

1.1. General Health Condifi~ns (U) 

(U) Mongolia has several public health problems: there is a. great need for 
trained paramedic.al . personnel; the domestic capability to produce high
quality drugs and medical equipment is extremely limited; acute respiratory 
infections are reportedly high; control of animal diseases is a problem; 
sanitary engineering is poor; and sewerage systems are almost nonexistent. 
In addition, Mongolia has an inadequate food distribution system. Technical 
and financial assistance is provided by the USSR. The life expectancy at 
birth in 1974 was 61 years. The death rate in 1974 was 10 deaths per 
1000 population. 

2. Policy and Doctrine (U) 

(b){1) 
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Figure 28. (U) CBR Training in the Chemical Service, MPR 
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Figure 29. Army training in CBR 
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Figure 30. CBR equipment instructions (U). 
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4. (U) Chemical and Biological Warfare Materiel 

The MPR lacks the scientific and technical ._cap~bilities. to produce and stockpile CBW 
offensive and defensive materiel;3 it relies on the So~et Uhlon to provide the necessary 
materials and-equipment. 

5. ~ Research and Development. 

a. (U) .. No CW. R&D capability )ias be.en identified. The MPRs very limited efforts in 
R&D have been directed toi.yai:~ ai:1 .~P~ovement of public hE;al~h practi~es and have made 
possible the produ~t:ion of some.vaccines an.d therapeµ:ti'C:c'ompounds. 5 There is no apparent 
interest in the development of BW age_nts~;~d R&ri dev~ted .to defense-related studies are 

. .·.·,···· ., . ' 

not apparent. . .. 

b. (U) . A Bacteriological Research.Office was forined in 1932 by combining several 
small laboratones in Ulan Bator.5 This was the first facility under the MPH to conduct 
microbiological research. Diseases for which vaccines have been prepared at this facility 
include typhus, rabies, smallpox, dysentery, typhoid fever, and brucellosis. A Soviet 
specialist, L. S. Rezininkova, assisted in directing research programs for the development of 
vaccines and medicines during the late 1950s. 

c. (U) The Office for Studying and Combating Especially Dangerous Infectious 
Diseases, an outgrowth ,.of the Antiepidemic Office, now has five substations under its 
jurisdiction. s It is prol:i~bly. the largest Mongolian organization that supports studies of 
measures for prevendng-·'·diseases such as anthrax, glanders, plague, poliomyelitis, and 
tularemia. During 1966, ·. tl~e organization prepared and administered vaccines to an /r estimated 150 000 persons. 

(b)(1) 
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Figure 31. Fennentor at the Songino Veterinary Plant, MPR (U). 
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SECTION V 

LAOS AND KAMPUCHEA {U) 

1. Laos (U) 

a. General Health Conditions (U). 

(1) (U) All areas of Laos are medically understaffed and lacking 
in facilities. The shortage of adequately trained medical personnel seri
ously handicaps public health programs. Medical personnel are concentrated 
primarily in the principal towns and some of the more easily accessible 
villages. Most health services are performed by subprofessional medical 
personnel who are trained by the government with foreign economic and tech
nical assistance. In the past, the Royal Lao Government depended heavily 

~ upon the Agency for International Development and other international organi
zations for assistance in providing medical ca re. The Hospital Di vision, 
Ministry of Public Health, controls government medical care facilities. 

(2) (U) Laos 
must depend on imports. 
compounded locally • 

has no 
Herbs 

b. Doctrine, 

2. Kampuchea (U) 

capability to produce medical materiel and 
and drugs used in traditional medicine are 

Organization, and Materiel (U). 

(b)(1) 

a. General Health Conditions (U). 

(1) (U) Prior to the current regime there were not enough medical 
care facilities to serve the needs of the population. Most facilities were 
poorly equipped and understaffed, although the majority were government owned 
and operated. Conditions at present are unknown, since little or no infonna
tion on health care facilities has been available since the fall of the Khmer 
Republic in 197 5. There is no evidence that the shortage of medical person
nel that existed prior to the current regime has been alleviated. 

"J. 

(2) (U) There wer,e insufficient numbers of medical personnel and 
facilities prior to 1975. Facilities that were available were in poor condi
tion. The public health services were able to provide only minimal medical 
care and preventive medical services to the urban population; they could not 
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{~Policv. Doctrine. Organization, and Materiel (U). 
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SECTION V1 

TECHNOLOGICAL THREAT (U) 
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A. SUMMARY OF CURRENT THREAT (U) 

(b)(1) 
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3.~rth Korea (U) 
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B. PROJECTED THREAT {U) 

4 • ./£hina (U) 

(b )( 1 i 

b~Chemical and Biological Warfare (U). 
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5. j9f North Korea 
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b. ~emical and Biologieal Warfare. 

(b)(1) 

(2) (U) Nerve/agents. Organophosphorus insecticide and pesticide R&D in 
North Korea is at an adequate levd to provide an indigenous R&D base for investigating the 
synthesis of the G- and V-series nerve agents. Within the next 5 years North Korean 
scientists should be capable of producing thickened and unthickened nerve agents on a 
pilot-plant scale. It must be recognized, however, that the North Koreans are not known to 
have established a ~ munition des:ign/devdopment program; therefore, the threat of 
disseminating nerve agents is greatly reduced since they will have to purchase munitions 
from a foreign source. Should they be able to procure these munitions, they would also have 
tc.. insure that adequate supplies of protective equipment, nerve agent decontaminants, and 
antidotes were available if they expected to exploit a CW nerve agent offensive. 

(b)(1) 

6. )9Y' Socialist Republic of Vietnam 
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Research and Production of BW ents (U) 
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U N C L A S S I F I E 0 

NOMEN: FLAMETHROWER, LIGHT, MODEL SS IUI 

NATIVE DES: ? 
PROOUCEDIADOPTEO: 1960 111 

FOll-10'>0-s..:z-l-A 
COUNTRY! PRC 

IUITHE MODEL '58 IS A COPY Of THE SOVIET MODEL lP0-50 lfOM-1040-Z-Z-31 WITH THE FOLLOWING 
MiJOIFICATIONS: lllTHE lllPOD 'IS EQUIPPED WITH A COILED SPRING, WHICH FORCES THE LEGS APART 
IN THE FIRING POSITION ANO INTO A LATCH WHEN FOLDED. 121• LUMINOUS CAPSULE IS FIXED TO THE 
kEAR EDGE Of THE FRONT SIGHT. f 3lTHE FRONT SIGHT IS HOODED; 14lTHE CUN HAS A CROSS-SLID-
! NG SlFETV BUTTON, THE ENOS DF WHICH ARE EMBOSSED ii ITH CH INES'E WORDS •OPEN• I ONl AND "CLOSED" 
IOFF, OR SAFE!. ISITHE .BAC~PACK PAD JS.MADE OF HEAV'r .. LEATHER-TRIMMED CANVAS TIGHTENED 
BY LACES. 16lA HETAL STAND HAS BEEN ADDED AT THE BOTTOM OF THE TAN~ GROUP. 

lUITMO FITTINGS PROTRUDE FROM THE TOP OF EACH TANK. THE SMALLER Fl~TING IS A PRESSURE
RELIEF· VALVE; THE L'RGER FITTING CLOSES THE l'lll ING APERTURE ANO IS CHAM6EREO TO HOLD· 
ELECTRIC.ALLY FIRED PRIMER ANC A PRESSURIZING CARTRIOGE THAT PROVIDES PRESSURE FOR PRO
PELLING THE FLAME FUEL. THREE SLOW-BURNING IGNITION CARTRIDGES ARE LOCATED AT THE GUN'S 
MUZZLE; AS A TANKFUL Of FUEL IS FCRCED THROUGH THE GUN, ONE CF THE SLOW-BURNING CAR-

· TRIOGES IGNITES IT. A fUEL-TANK-PRESSURlllNC CHARGE AND AN IGNITER ARE FIRED SIMULTANEOUSLY 
BY AN ELECTRICAi. CURRENT• BY MEANS OF THE TRIGGER ANO A SELECTOR SWITCH• EAC.H TANK HAY 
BE FlREO INDIVIDUALLY. EACH BURST OF FLAME LASTS 2 TO 2.5 SECONDS AND CONSUMES ALL THE FUEL 
IN ONE TANK. FOUR l.25-VOLT DRY BATTERIES IN THE GUN•S STOCK POWER THE 5-VOLT SYSTEH. A 
FITTING AT THE BOTTOM OF EACH TANK CONTAINS A SPRING-LOADEO VALVE THAT PERMITS THE FUEL 

ITEM 

TO LEAVE THE TANK ANO PREVENTS THE ENTRY OF PRESSURE ANO FUEL FROM ANOTHER TANK. TANKS ARE 
MADE CF HIGH-SILICON STEEL ANO HAVE WElJEO SEAMS; THE GUN BARREL lS llADE OF CARBON STEEL. THE 
TANK ASSEllBLY IS PADDED ON THE WE•RER'S SIDE ANO IS EQUIPPED WITH WEBBING SHOULDER STRAPS AND 
l llAI ST ST!!,l.P. 

CUITHE WEIGHTS OF THE MAJOR COMPONENTS ARE: TANK GROUP IEMPTYI, lO.~ KG; GUN GROUP IWITH BAT
TERIES), 3.4 KG; ANO HOSE, 0.7 KG, EQUIPMENT PROV10EO TO MAINTAIN THE FLAMETHROWER INCLUDES 
FUEL VISCOSITY METERS, REPAIR KIT IFOH-1040-5-4-ZI, PRESSURE TESTER IFOM-1040-5-•-311 AND 
TYPE OP-2 THICKENER IFOM-l3o5-Z-2-ll, GASOLINE !THE BASIC FUELi, ANO TWO TYPES OF PYRO
TECHNIC CAR TR IOGES. 

IUlNORTH VIETNAMESE REFERENCES TO A HOOEL K-50 IANO POSSlllLE K-5, AT-60 AND AT-6~1 RELATE 
TO THE CHINESE ANO SOVIET VERSIONS OF THIS TYPE FLAMETHROWER • 
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DST-1600S-148-76-SuP 1 
U N C L A S S I F I E 0 

HOMEN• FLAMETHROWER, LIGHT, ~ODEL 58 lUl 

PRODUCEO/AOOPTEO: 1966 ?/7 

'URRENT STATUS: STANDARD 

VEHICLE MOUNT: - N/A 

FUEL: ---------- PETROLEUM W/TH!CKENER 

CAPAC ITl ES: 
FUEL ITOTALI - *l 
IGNITERS-NO -- 3 !PERMIT 3 BURSTSI 

. PHYSICAL DATA: 
GUN LENGTH --- 9·6.5 Cl! 
HOSE LENGTH -- 81.3 Cl! 
TANK bROUP-

-HE lGHT ~-- 59.T CM 
-WIDTH ----- 45 CM 
-DEPTH ----- 18 CM FRONT TO BACK 

WEIGHT-
-FILLED ---- ? 
-EMPTY ----- 10,4 KG 

REMARKS: 
I/ llAXU!UM: 12 LIT ER S 

OPERATING: 10 LITERS 

21 THE WEAPON PERFORHEO WELL IN 
TEST FtRINGS, THE RANGES ANO 
OTHER CHARACTERISTICS OF FUELS 
USED IN TESTS ARE'· SHOWN IN FOH-
1365-2-2-1. GASOLINE GELLED 
WITH 3: OP-2 THICKENER GAVE THE 
&EST RE SUL TS IROQ .. LENGTH, 3Z HETERS; 
SULK OF DEPOSIT. ~S JO b6 METERS; 
CENTER OF DEPOSIT, 6Z METERS; AND 
HA)(IHUH RANGE, 70 HETERSI. Tl'E 

SOVIETS CLAIM THEIR MODEL LP0-50 
HAS AN EFFECTIVE RANGE OF 41-50 
METERS ANO HAXIHUH RANGE OF 68 HETERS. 

FOH-1040-5-2-1-4 
C OUN TRY: PRC 

PERFORMANCE I 
RANGE-

-T.HICK ENEO FUEL -----
-UNTHlCKENEO FUEL ---

OURATlON OF BURST ----
RATE OF FIRE --------~ 

.PRESSURE-
. -PRESSURE TANK -----

-FUEL TANK ----------

150 

UNCLASSIFIED 

70 ... MAX •2 
18 M MAX •2 
2 TO 2.5 S PER 
? 

N/A 
30 KG/SO CH 

Original 
IT€H 2 

TA~K 

c • 
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• 
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Original 
U N C L A S S I F I E 0 

NOKEN: FLAMETHROWER, LIGHT, MODEL 58 IUI 

PRODUCED/ADOPTED: 1966 111 

.,.-:. 

DST-1600S-148-7f>.SUP 1 

FOM-1040-5-2-1-8 
COUNTRY i PRC 

(UNCLASSIFIED) 

ITEll Z 

Neg.. 511%87 (UNCLASSIFIED) 
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U N C L A S S I F I E D 
Original DST-1600S-14B-7f>.SUP l 

ITEH 2 NOHEN: FLAMETHROWER, LIGHT, HODEL 58 IUI 
FOH-1040-5-Z-l-B 

PRODUCED/ADOPTED: 1966 111 COUNTRY: PRC ' 

(UNCLASSD'IED) 
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UNtLASSIFIEO 
DST-1600S.148-76-SUP 1 

NOHEN: FLAMETHROWER PRESSURE-TESTING KIT, HODEL XB-250 IUI 

NATIVE oes: xa-zso 
PROOUtED/AOOPTEO: ?/1970 1 

fOpt-~~50-5-l-2-A 
t;OUNTRY: PRC 

IVITHE.Xll-250 KIT IS USED TO TEST THE PRESSURE RELIABILITY OF THE HOSE, GUN GROUP, ANO 
FUEL TANKS OF THE PRC HODEL 58 LICHT fLAKETH~OWER AND ITS SOVIET COUNTERPART, MODEL 
LP0-50. THE TESTS ARE PERFORMED AT STANDARD MAINTENANCE INTERVALS TO ASSURE DEPENDABLE 
AND SAFE PERFORMANCE. 

IUI THE KIT'S PRINCIPAL ITEM IS j SHALL HANO-OPERATED PUMP; WHEN AS$EMBLEO, THE PUMP IS 
ATTACHED TO A FITTING ON THE FLOOR OF THE CARRIER WHICH THUS SERVES AS THE PUMP'S MOUNT. 
THE PUMP OR AWS A NONFLAMMAIU.E LI OU! C FRDH AN OPEN CONTAIN ER AND FORCES THE LI OUI D, UNDER 
PRESSURE, HHO THE OBJECT .BEING TESTED· THE KIT CONTAHIS GASKETS, WASHERS, ANO·SPECIAl 
THREADED FITTINGS THAT REPLACE THE FLAMETHROWER'S STANDARD FITTINGS. THE~E SPECIAL FIT
TINGS CLOSE me NORMAL OISCHARGE. EXITS AND PERMIT THE OBJECTS TO BECOl'IE PRESSURIZED IN 
TESTS. A GAGE INDICATES THE PRESSURES DEVELOPED IN THE TESTS. A BUCKET OR A SIMILAR CON
TAI NcR OF 3.8 OR 7.5 LITER CAPACITY CAN BE USED AS A RESERVOIR FOR THE TEST LIQUID. 

IUIALTHOUGH THE PRC SPECIFICATIONS ARE NOT KNOWN, THEY PR08ABLY MATCH THE FOLLOWING 
SO\llET SPECIFICATIONS FOR TESTING IDENTICAL IHMS: '111 THE SOVIET'S TEST SOLUTION IS POT
ASSIUM BICHROMATE IN WATER. Ill THE TESTING PRESSURES !IN KILOGRAMS PER SOUARE CEN
T1HETERI ARE• FUEL TANKt ao; FUEL HOSEt 60; ANO FLAM(; GUN GROUP« 150. 01 THE TESTS ARE 
REQUIRED WHEN THE FLAMETHROWER IS ISSUED TO A UNIT, EVERY SIX l'IONTHS WHILE IT IS UNIT 
EOUIPHEHT, AND AFTER lSO DISCHARGES. 

lUITHlS KIT'S SMALL SIZE AND LIGHT wEIGHT CONTRAST WITH THE BULKY SOVIET COUNTERPART 
MODEL.GN-ZOO, WHICH INtLUOES A LARGER RESERVOIR ANO WEIGHS 6S.8 KG • 
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DST-16005-143-76-SUP l 
U N C \. t S S l F l E D 

NOHENI FLAMETHROWER PRESSURE-TESTING KIT, MODEL X8-25Q !VI 

PRODUCED/ADOPTED: ?/1970 ? 

CURRENT STATUS: --- STANDARD COMPUNENTS '· 

PURPOSE: ---------- •l 

fOM-4950-5-3-2-A 
COUNTRY: PRC . 

SEE TEXT 

MATERIALS: ------ METAL CARRIER WITH WES 
SHOULDER STRAP 

MARKINGS: --------- •z 

DIMENSIONS• 
1.ENGTH --------- 31.2 'CM . 

~~~~~T-::::::::_-:= !~:! 2= 
WEIGliT -------.7 .7 .• 3 KG 

REMARKS: 
II PRESSURE TESTS ON COMPONENTS OF PRC 

AND SOVIET PORTABLE FLAMETHROWERS 
21 SEE ILLUSTRATION IGREEN CARRIER 
WITH WHITE 1.ETTeRSI. 

U N C l A S S I F l E 0 

11122 

Ori~-in:il 
ITEM 6 



c• 

• 

U N C L A S S 1 F 1 E D 
Original 
r.D"EN: FLAMETHROWER PRESSURE-TEST!N' ~IT, "ODEL X8-Z5D IUI 

PRODUCED/ADOPTED: ?11970 

11<!:- 511586 

155 

{ReTenc Blanlc) 

UNCLASS F I E D 

DST-1600$-148-76-SUP l 
!TE" lo 

FOH-4950-5-J-Z-I 
COUNTRVr PRC 



• 

• 

U N C L A S S 1 F I E 0 
OST-1600$-148-76-SUP 1 

NOMEN• REPAIR KIT FOR MOOEL 58 LIGHT FLAMETHROWER IUI 

NATIVE OES: 1 
PROOUCEO/AOOPTEO• 111969 ? 

F.OM-4950-S~J-3-A 
COUNTRY: PRC 

IUIJHIS KIT "CONTAlNS TOOLS, OEVltES FOR TESTING THE ELECTP!CAL SYSTE!!, ANO SPARE PA~lS FOR 
REPAIRING THE PRC MODEL 58 LIGHT FLAMETHROWER (fOM lO~o-s-2-11. THE KIT IS BELIEVED 
TO BE" EQUIPPED TO SERVIC:E 10 FLA14ETHROWERS; IT 140 llE ISSUED ON THE Bt.S!S OF THU,"!<ATIO, 
THE KIT IS PROBABLY ALSO USED TD REPAIR THe SOVIET MODEL LP0-50 FLAMETHROWER lf0Ml040-Z-Z-31, 
OF WHICH THE" CHINESE VERSION IS A COPY lH HOST RESPECTS, 

IUISEPARATE KITS ARE PROVIDED fOR FLAMETHROWER MAINTENANCE ANO TEST{NG; THEY INCLUDE Ill 
A PRESSURE TESTING DEVICE (F0"-~950-5-l-lf FOR DETERMINING WHETHER THE FLAMETHROWER WILL 
WITHSTAND NOR"AL OPERATING PRESSURES• AND 121 FLAME FUEL VISCOSITY MEASURING DEVICES • 

!S7 

U N C L A S S I F l E D 
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ITEM 



DST-16005-148-76-SUP ! U N C L A S S I F I E 0 

NOMEN: ~EPA!R KIT FOR MOOEL 58 LIGHT FLAMETHROWER IUI 

PRODUCEO/ADOPTEO: ?11969 ? 

CURRENT STA!US1 --- STANDARD COMPONENTS: 

FOM-4950-5-3-3-A 
CDUNTR Y: PRC 

PURPOSE: ----·------· REPAIP. MOOEL 58 ANO 
- SOVIET LP0--50 FLAMETHROWER 

MANUFACTURERS: ---- ?. 

Original 
ITEM 8 

MATERIALS: --~~-- CDNTAINER-WODCEN 
- BOX 

llARKINGS• ON l CONT A INER; I 78-8-6-'tA;. 
ON ANOTHER, A-Hb-1 

DIMENSIONS: 
LENGTH ------~-- 91.4 CM 
llIOTH ----------,:.. 30 .5 CM 
HEIGHT --~------· Z1.9 CH 
WEIGHT ---------- 42.7 KG 

REMARKS: 
l/ QUANTIT\' •2 

5 
3 
z 
5 

Zb 
1 
l 
l 

15 
13 

l 
16 

8 
1() 

5 
lZ 

5 
15 

Z5 

" 30 
20 
15 
s 
l 

ITEM 
FUEL HOSES 
FUEL FILLING PUMPS 
SP EC JAL l'L I ERS 
SELECTOR SNITCHES 
NON-RETURN VALVES 
fUEL .. LEVEL INDICATOR 
VoLJ./OHHllETER 
TES·T lEAOS 
THRUST BUSHINGS 
SllAlL SC RElo 5 
ELECTRICAL CONNECTOR 
VALVE NUT CAPS 
RUPTURE DISK PUNCH 
ELECTRICAL WIRING.HARNESS 
BATTERY INSULATOR PADS 
PRESSURE CARTRIDGE GRATE BARS 
SAFET\' VAlVe BALL BEARINGS 

IGNITION CARTRIDGE HOLDERS 
NOH-RETURN VALVE SPRINGS 
ELECTRICAL CONNECTOR SCREWS 
PLASTIC INSULATORS 
BRASS WASHERS, 3.9 CH DIAMETER 
BRASS WASHERS, l Cll DIAHETER 
ELECTRICAL SWITCHES 
81POO . 

21 OBSERVED IN TWO POSSIBLV INCOHPLETE 
KITS; THE STANDARD INVENTORY OF A 
tOHPLETE KIT IS UNKNOWN, 
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• 

U N C l A S S I F I E 0 

NOMEN: REPAIR KIT FOR MODEL 58 LIGHT FlAMETHROWER tUI 

PRODUCED/ADOPTED: 7/1969 1 

Nee- 511549 

Noe- 511191 

159 
(~Blank) 

UNCLASSIFIED 

DST-1600S-14B-76-SUP 1 

F0'4-lo95D-5-3-3-B 
COUNTRY: PRC 

......... ·~. ,. 
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U H C L A S S I F I E 0 
DST-1600$-148-76-SUP 1 

NOMEN: GRENADE. HANO, TEAR AGENT CS, MOOEL T-7668 ? CUI 

NATIVE OES: ? 
PROOUCEO/AOOPTEO: ?/1966 

FOH-1330-9-l-T-A 
COUNTRY: NORTH YIETNAM 

IUITHE MODEL T-7668 1?1 HANO GRENADE IS A CYLINDRICAL CANISTER FILLED WITH THE CHEMICAL 
AGENT cs ,.ND FITTED WITH A r~owiNG HANDLE AND A FIRING ANO BURSTING ASSEMBLY. THE THU. 
SHEET-METAL CANISTER HAS A SCLOERED SEAM AND CRIMPED-ON ENDS• THE WOODEN HANDLE ANO THE 
CANISTER END TO WHICH lT IS ATTACHED ARE WAX-COATED TO.EXCLUDE MOISTURE. A FILLING APER
TURE AT THE OPPOSITE END CF THE CANISTER IS SEALED BY A McTAL DIS~ AND AN UNDERLYING 
RUSBfR DISK, WHICH ARE HEL& JN PLACE BY FOUR FOLD-DOWN METAL TABS. THE FIRING HECHANISH, 
HOUSED PARTLY IN THE HANDLE AND PARTLY IN THE CANISTER, CONSISTS of A PULL-WIRE, A POW
DER-TRAIN DELAVt A BLASTING CAP, ANO A HETAL CONTAINER FILLEO WITH A SHALL AMOUNT OF TNT 
ANO TWO TNT PELLETS 111,3 GI. THE GRENADE EXPLODES VIOLENTLY TO DISSEMINATE THE FILLING, 
WHICH QUICKLY INCAPACITATES UNHASKED PERSONNEL, BUT IS NOT LETHAL, EVEN IN LOW CONCEN
TRATIONS. CS CAUSES LACHRYHATIDN AND A BURNING SENSATION lN THE EYES• NOSE, AND THROAT 
ANO ON EXPOSEC SOOY SURFACES. 

IUITHIS GRENADE IS BELIEVED TO BE A CONVERTED HE OFFENSIVE-TYPE GRENADE, IN WHICH THE 
FILLING HAS BEEN REPLACED WITH CS; ITS SHAPE IS SlHlLAR TO THAT OF THE STANDARD VIET
CONG HANO GRENADE. THE QUALITY OF CONSTRUCTION INDICATES A WELL-DEVELOPED MANUFACTURING 
PROCESS. 

,; 
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U N C L A S S I F I E 0 
DS'l'-16005-148-76-SUP l 
NOHEN; GRENADE, HANO, TEAR AGENT CS, HODEL T-766B ? I UI 

PRODUCED/ADOPTED• 7/1966 

CURRENT STATUS: -- IMPROVISED PERFORMANCE: 

FOH-1330-9-1-7-A 
COUNTRY; NORTH V1ETNAH 

AVERAGE RANGE ? 

CHARACTERISTICS: 

TYPE ----------- TEAR AGENT 
WEIGHT --~----- 355 G 
LENGTH --------- 272 MM 
HAX DIAMETER --- 69 MM 
BODY MATERIAL/ 

SHAPE --------: .SHEET META1. 
FILL·ER-WEIGHT ---, 145 G 

-MATERIAL --~~.•1 
FUZE-TYPE ------'"PULL FIUCTION 

-DELAY TIME --- 3 S 
FRAGMENT. SLEEVE 

-WEIGHT ------- NIA 
-MATERIAL ~-- NIA 
-DIAllET£RWUT-
. SIDEI------ NIA 

SMOKE COLOR ~-- NIA 
LAUNCHING HETHOO 

-CARTRJDGE 
HODEL ------ NIA 

CONEIMATERIAl/ 
ANGLE) ------ NIA 

flNS-NO ------- N/A 
IDENTIFYING MARK

INGS -------- *Z 

REMARKS• 
11 CS 10-CHLOROBENZYLMALCNCNITRILEl 
Zf THE CANISTER IS PAINTED LIGHT GREEN• 
WITH A HARROW WHITE STRIPE ENCIRCLING 
EACH EHO NEAR THE CRIMPING. MARKINGS 
ON THE CANISTER IH.11 AND O~ THE 
HANDLE IT-7661 ARE WHITE ON BLACK. 

EFFECTIVE FRAG 
RADIUS ------ NIA 

PENETRATION ---- NIA 
BURNING TIME ---- NIA 
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UNCLASSIFIED 
onpn..I 
NOMEN: GRENAO E, H~ND, TEAR AGENT CS, MODEL T-7668 7 IUJ 

PRODUCED/ADOPTED : 7/1966 

""'" 5111118 

'·\ . 
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DST-16005-148-76-SUP 1 
ITEM lD 

FOM-1330-9-1-7-8 
COUNTRY: NORTH VIETNAM 
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U N C L A S S I F I E D 
DST-1600S-148·76-SUP I 

NOllEN: GRENA,DE, HANO, Tj;AR AGENT CN, MODEL 1 IUI 

NATIVE DES: ? 
PRODUCED/400PTEO• ?11968 

F OM- l 3:>0-9- 1-12-A 
COUNTRY: NORTH Y!ETNA~ 

( UITHIS GRENADE ALLEGEDLY ElllTS A CLOUD o'F TEAR AGENT ON OVER A n-11e TER RAO! us. UNDER 
NORMAL CONDITlONS OF WIND AND'HUllIOITY. THE CN IS OBTAINED FROM u.s. DUD CHEMICAL MUNITIONS, 
SUCH 1"5 THE llOOR 117A1 CN GRENADE. ITHE 117111 CONTAINS A MIXTURE Of CN, SUGAR, POTASSIUM 
CHLORATE, POTASSIUM 81CAR80NATE, ANO'A FINELY DIVIDED INERT SUBSTANCE--DIATOMACEOUS EARTH.I 

(UITHE GRENADE'S WOODEN HANDLE, WhlCH CONTAINS A PULLSTRING-ACTIVATED FRICTION IGNITER ANO 
A PRIMER, EXTENDS INTO THE METAL CANISTER ANO IS FASTENED BY FOUR'NAJLS FlSHIONEO FROM 
BAl<BEO WIRE. THE CANISTER, MAOe OF SHEET METAL 0.3 TD 0.7 MM THICK, HAS OVERLAPPING SEAM 
JOINTS ANO IS EOUIPPED WITH A 7,6-HH-OIAHETER SMOKE EMISSION HOLE IN THE 80JTOM. A 
CARDBOARD OISK IN THE' BOTTOM OF ThE CANISTER COVERS THE ~OLE, WHICH JS COVERED EXTERNALLY 
BY ADHESIVE TAPE TO EXCLUDE MOISTURE. SMOKE ESCAPES WHEN THES1: CLOSURES' ARE BURNED '.AWAY 
BY THE BURNING MIXTURE IN THE GRENADE. THE GRENADE IS HADE WATERPROOF BY PRETREATING THE 
WOOD WITH HOT PARAFFIN AND B~ SEALING NAIL HOLES ANO JOINTS WITH WAX. 

IUICOMHUNIST FORCES IN SOLTH VIETN~M FABRICATE THIS GRENADE FROM CAPTUAED U.S. CHEMICAL 
MUNITIONS AND OTHER MATERIALS AT HAND. THE GRENADE IS HADE IN.FIELD WOR~Sl-OPS, ANO PROBABLY 
IN SllALL QUANTITIES. A CAPTURED ENEMY DOCUMENT, WHICH PROVIDES THE ONLY AVAIL4BLE DATA ON 
THE GRENADE, STATES THAT THE IGNITIONS SYSTEM HAY VARY SLIGHTLY IFROK THe ONE ILLUSTRATEOI, 
DEPENDING ON MATERIALS AVAILABLE • 

N<1- 515281 

165 

UNCLASS 

6 

7 

s 

(UNCLASSIFlED) 

F I E D 

IT Ell 11 

----- ·-------·-------



DST-l600S..148-76-SUP 1 U Ill C l A S S I F I E O 

NOMEN: GREl'IAOE, HAND, TEAR '°'GENT CN, HOOEL IUI 

PROOUCEO/AOOPTEO: ?11968 

CURRENT STATUS: --- IMPROVISED 

CHARACTERISTICS: 

TYPE ----------- TEAR AGENT 
WEIGHT --------- 0.9 'KG ? 
LENGTH --------- 132 MM 
MAX DIAMETER --- 50 HM 
801lY HATER I AL/ 

SHAPE ------- *l 
FILLER-WEIGHT --- ? 

-MATERIAL ---- US-ARMY TEAR AGENT CN 
FUlE-TYPE ------ BURNING, TIME-DELAY 

-DELAY TIME -- 4-S S 
FRAGM!EIH SLEEVE 

-WEIGHT --~-- NIA 
-MATERIAL ---- NIA 
-DIAMETER IOUT-

S IDEI------ NIA 
SH!JKE COLOR ---- NIA 
LAUNCHING METHOD 

-CARTRIDGE 
MODEL ------ N/A 

CONEIHATERIAL/ 
ANGLE) -------- N/A 

FINS-NO-------- NIA 
IDENTIFYING MARK

INGS -------- •z 

REllARKS: 
1/ SHEET HETAL CANISTEP.1 WOCOEN 
HANDLE• 
21 MAY HAYE RED llAl'ID Al'IO LETTERS 
CN ON llLUE BODY 
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UNCtASS 

PERFORMANCE: 

FOM-U30-9-l-1Z-A 
COUNTRY: NORTH VIETNAM 

AVERAGE RANGE APPROX 30 M 
EFFECTIVE FRAG 

RADIUS ------ NIA 
PENETRATION --~- N/A 
BURNING TIME 1 

F I E D 

OrigiDal 
I TEH 11 
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U N C L A S S I F I E D 
DST-l600S-1"8-76-SUP l 

NDMEN< GRENADE, HAND, SMOKE, TYPE Z CUI 

NATI VE DES: 1 
PRODUCED/ADOPTED: 7/1970 7 

FOH-1330-5-1-11-A 
COUNTRY: PRC 

IT EM l2 

IUITHE PEOP~E'S REPUBLIC Of CHINA TYPE Z SMOKE HANO GRENADE HAS A GRENADE BODY WHICH CONSISTS OF 
A LIGHT BROWN WAXED FIBERBOARD CYLINDER Zl6 MM LONG ANO 51 HM DIAMETER. MARKING IS WITH BLACK 

. INK IN CHlNESE SYMBOLS ANO ARABIC NUMERAL$. THE ENOS OF THE CYLINDER ARE CLOSED WITH 
OUTER CARDBOARD DISKS WHICH ARE FITTED. WITH COTTON TAPE GRIPS TO FACILITATE THEIR REMOVAL, 
REMOVAL OF THE OUTER DISKS BARES INNER DISKS WHICH CONTAI~ VENT HOLES TO ALLOW SMOKE EMISSION, 

IUITHE IGNITER ASSEMBLY IS LCCATEO APPROXIMATELY MIDWAY ALONG A 1Z-MH DIAMETER THIN 
PAPER SLEEVE, WHICH EXTENDS ALONG THE LONGITUDINAL AXIS OF THE CARDBOARD TUBE. THE IGNITER 
ASSEMBLY CONSlSTS OF A PRIH.lRY IGNITER, A SECONDARY. IGNITER, ANO A CLAY PLUG. THE ASSEMBLY 
IS HELO IN PLACE SY PLASTIC OISKS. A COPPER IGNITER WIRE EXTENDS FROM THE IGNITION ASSEH8LY 
TO THE BASE OF THE GRENADE AND ts HELD THERE av A GRIP FLAP. A LOOSELY COILED 0.6-HH 
COPPER WIRE EXTENDS FROM THE OPPOSlTE END OF THE IGNITER ASSEMBLY. 

CUITHE GRENADE IS FUNCTIONED BY REMOVING THE OUTER ENO DISKS AND PULLING ON THE IGNITER 
WIRE. THE DURATION OF SMOKE EMISSION IS APPROXIMATELY 50 SECONDS. IN A TEST, THE WHITE 
SMOKE CLOUD GREW ro A MAXIMUM SIZE OF 6 METERS HIGH x 6 METERS WIDE x 15 METERS LONG IN A BREEZE 
HAVING AN ESTIMATED SPEED Of 5 Ml/H. 

IUITHE GRENADE IS RELATIVELY INFERIOR AS A SMOKE PRODUCER. IT IS' PR08A6LY VER\' DANGEROUS 
TO MANUFACTURE. POTASSIUM tHtORATE-RESlN MIXTURES ARE VERY SUSCEPTIBLE TO IGNITION FROM 
IMPACT SHOCK, THE RESIN USED IN THE GRENADE CONTAINS MANY COMPOUNDS. INCREASING THE 
PROBABILITY THAT THE MIXTURE IS SENSlT!VE, THE GRENADE HAS POOR SHELF LlFE ANO SERVICE 
LIFE CHARACTERf STJcs. PARTICULARLY IN HIGH HUMIDITY ENVIRONMENTS. THE SMOKE PRODUCING 
COMPOSITION tDNTAINS AMMONIUM ANO CHLORATE IONS IN INTlMATE CONTACT WHICH Will NORMALLY 
RESULT IN DECOMPOSITION OF CHLORATE TO FORM AN INERT CHLORIDE • 
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U N C L A S S I F t e 0 
OrigU..! DST-1600S-1.U-7.6-SUP l 

NOHEN: GRENADE. HANO, SHOKE, TYPE l IUl 

PRODUCED/ADOPTED: 7/1970 ? 

ITEM t.2 
FOM-1330-5-1-17-A 

COUNTRY: PRC. 

CUR~ENT STATUS: --- STANOARC PERFORMANt E: 

CHARACTERISTiCS: 

TYPE ----------- WHITE SMOKE 
WEIGHT ---------- ~90 G' LENGTH _____ :_ ____ 216 MM 

MAX DIAMETER ---- 51 HM 
BODY MATERIAL/ 

SHAPE ---------·WAXED FIBEROOARC 
FILLER-WEIGHT --~·47D G 

·-MATER! Al ---:..-. *l . 
FUZE-TYPE ------~ 'FRICTION 

-DELAY TIME --~ 1 
F RA GHENT SL CEVE 

-WEIGHT ------ NIA 
-MATERIAL -----.NIA 
-OIAMETERIGUT-

SlDEI-------- N/A 
SMOKE COLOR ----~ WHITE 
LAUNCHING METHOD 

-CARTRIDGE 
HODEL ------- N/A 

CONEIMATERI ALI 
ANGLEI ----~-- NIA 

FINS-NO -----~-- NIA 
IDENTIFYING MARK-

INGS ------~-- SEE PkOTOGRAPH 

REHARKS< 
l/ 40; AHMONfUH CHLORIDE; 47i POTASSIOH CHLORATE + 
POTASSIUM CHLORIDE; 131 fUEL RESIN, THE POTASSlUH 
CHLORATE•POTASSIUH CHLORIDE RATlC IS A80UT 4•1• 
APPARENTLY THE POTASSIUM CHLORIDE CONTENT 
REPRESENTS THE ENO PRODUCT Of CHLORATE 
PECOHPOSITION. THE FUEL RESIN IS AN AHORPHOUS 
HlXTURE PRESENT AS A POWOER. IT JS READILY SOtUStE 
IN METHYLENE CHLORIDE 4ND ACETONE• MODERATELY 
SOLUBLE IN METHANOL AND ONLY PARTIALLY SOLUBLE IN 
HEXANE, 

-1611 

UNCl..ASS 

AVERAGE RANGE --- 7 
EFFECTIVE FRAG 

RADIUS ------
PENETRATION ·---
BURN ING TIM.E 

N/A 
NIA 
APPROX 5D S 

f I E o 

C . • 

C" 

• 



• 

• 

NOMEN: ~REN40E, HANO, SMOKE, TYPE Z IUI 

PROOUtED/4DOPTEO: ?/1970 ? 

l'leg.511098 

U N C L A S S I F I E 0 
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OOT·l600S-!4B-76-SUP • 
!TEii lZ 

FOll-1330-5-1-17-8 
COUNTRY1 PRC 

G<ipf!Qp Attoctled 
To l<Jnitet' Wire 

(UNCLA.s.mm>) 
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U Ill C L A S S F I E O 
DST-16005-148-76-SUP 1 

lllO"EN• GRENADE. HAND+ WHITE FHOSPHORus. MODEL r.f.L. ? IUI 

NATI VE DES: 1 
PROOUCED/AOOPTEO< ?/BEFORE l~66 

FOM-1330-9~1-9-A 
COUNTRY! NORTH VIETNAM 

IUITHIS BURSTING-TYPE GRENADE OISSEHINATES WHITE PHOSPHORUS IWPI, WHICH !GlllITES ON EX
POSURE TO •IR TO PRODUCE SMOKE A~O INCENDIARY PARTICLES, NORTH VIETNAMESE/VIETCONG 
FORCES USEC THE GRENADE IN 1967. 

IUIA SPECIMEN TAKEN FROM A CAPTURED EXPLOSIVE FACTORY·WAS FILI.ED WITH WP AND WAS DESCRIBED 
AS "HOMEMADE,• ALTHOUG!i lT REFLECTED GOOD ilORKMANSlilP ANO GOOD CONST"RUCTION. THE CANISTER 
IS FORMED WITH c:JlIMPED ANO SCLDEREO SEAMS AlllD IS PAINTED GREEN, A fllllNG HOLE IS PRO
VlDED 1111 fHE CENTER Of THE BOTTOM ENO, AND A fUZE ASSEMBLY IN THE TOP END. THE END PIECES 
ARE SELi EYED TO BE MET AL. me fU?E. ALSO DESCR 18EO AS "HOMEMADE." HAS THE EXTERNAL CON-
F IGURATl ONS OF THE ONE ILLUSTRATED AlllD PROBABLY lS IDElllTICAL TO IT. THE FUZE IGNHES A 
BURSTER CHARGE COMPRISED OF PITCH ANO AN UNIDENTIFIED EXPLOSIVE, WHICH EXPLODES THE CANI
STER AND DISSEMINATES THE WP FILLING. 

IUIOATA ON THE GRENADE ARE BASED ON THE FIELD EXPlOITATIOlll OF ONE SPECIMEN. AUGMElllTED BY 
LABORATORY EXPLOITATIOlll DATA OF AN OFFENSIVE GRENADE IFOM-133D-9-l-ll THAT HAS SIMILAR CON
FIGURATIONS BUT CONTAINS HE F!Ll.U.IG. INOTEWORTHY DIFFERENCES ARE THE OFFENSIVE GRENADE'S 
WOODEN TOP AND LACK OF AN APERTURE IN THE BOTTOM.I THE WP GRENADE APPEARS TO HAVE BEEN 
CONVERTED FROM ANOTHER TYPE, SUCH AS THE OFFENSIVE GRENADE, BY ~EHOVING THE HE CHARGE 
TH~OUGH THE BOTTOM OPEllllNG AlllD TAMPING tN WP ll\ISTEAD. JN ADDITION TO THE WP FILLING. THE 
CANISTER CONTAINS A BURSTER CHARGE !ESTIMATED WEIGliTt .054 KGI COMPOSED OF TNT 185 PERCENT!, 
ROX 111 PERCENT!, ANO PICRIC ACIO 14 PERCENT! • 
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F I E D 
DST·1600S-14S-76'SUP I 
NOMEN: GRENADE, HAND, WHITE FHOSPHORUS, HODEL T.F.L. ? (Ul 

PRODUCED/ADOPTED: ?/BEFORE 1966 

CURRENT STATUS: ---·IMPROVISED 1 

CHA RAC TE RI STICS: 

TYPE ----------- WHITE PliQSPHORUS 
WEIGHT -~------ Q,73 KG IESTIHATEDl 
LENGTH -----~---- 140, H~ 
MAX DIAMETER ---'-- 66 HH 
BODY MATERIAL/ 

SHAPE --------- ·SHEET METAL 

PERFORMANCE: 

FOM-133D-9-1-9-A 
COUNTRY: NORTH VIETNAM 

AVERAGE RANGE 
·EFFECTIVE FRAG 

'RADIUS --.------ 1 
PENETRATION ---- NIA 
BURNING TIME ---- NIA 

FILLER-WEIGHT ___ ;:,0.177 KG IESTIHATEDI 
-HATE RIAL --~--·: WHiTE Pf<OSPHORUS 

FUZE-TYPE -------':PERCUSSION 
-DELAY TIME --~ 4 S ? 

FRAGMENT SLEEVE 
-WEIGHT --'-~- N/A 
-MATERIAL ----- N/A 
-DIAMETER I OUT-

S I OE I---~- NIA 
SMOKE COLOR ----- WHITE 
LAUNCHING METHOD 

-CARTRIDGE 
HODEL ------ NIA 

CONEIHATERIALI 
ANGLE! ------- NIA 

FI Ns·-No -------- NI A 
IDENTIFYING MARK-

INGS -------- RED LETTERS T.F.L. ON HANDLE 

RE HARKS: 

I72 

U N C L A S S l F I E D 

11136 

Original 
ITEPI 13 

C·, 
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, 

• 

C··. 
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Original 
LINCLASS 

NOMEN• GRENAOE, HANO, WHITE FtiOSPHORUS, MODEL T.F.l, 

F I E D 

IUI 

PRODUCED/ADOPTED< ?/BEFORE l9bb 

Nog.511069 

I. SNl1'V tu.MOU 
2.~rlN 
i:. RJZE MlPY 
.f. SWKB Sl'UNQ 
$. Sll!Ka ,,..,_ 
7. RJU DELAY EllMlHT 
f, OU"Ot4ATot C""'-Gf 
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DST-1600S-l43-76-i>UP l 
ITEM 13 

FCM-1330-9-1-9-11 
COUNTRY: NORTH VIETNAM 
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• 

U N C L A S S I F E D 
DST·l600S-148-76-SlJP I 

NOMEN; GRENADE, HAND, WHITE FHOSPHORUS AND NAPALM, HODEL 7 IUI 

NATIVE DES• ? 
PROOUCED/ADOPTED: ?/BEFORE 19<.6 

FOH-1330-9·1-ZZ•A 
COUNTRY: NORTH ~!ETNA" 

CUITHIS NORTH VIETNAMESE INCENDIARY GRENADE JS FILLED WITH A WHITE PHOSPHORUS AND 
NAPALM HlKTURE. THE LIGHT METAL CYLINDER IS EQUIPPED WITH A FUZE ASSEMBLY WHICH 
PROTRUDES FROM THE TOP END AND A LEAD PLUG WHICH 15 INSERTED IN AN OPENING IN THE 
BOTTOM END. THE FVZE, A •sET84CK•·TYPE, IS ACTIVATED BY REMOVING A SHALL NAIL OR 
PIN ANO STRUllNG THE BOTTOM CF THE GRENADE AGAINST THE GRCUNOI THE FORCE CAUSES A 
STRIKER TO COMPRESS A RETAlNING SPRING AND ST~IKE A DETONATOR IN THE FUZE ASSEHBLY. 
THE GREllADE CAN BE THROWN BY HANO OR PROPELLED BY A HOMEMADE LAUNCkER ADAPTED TO 
THE fRENCH KAS-l~ RIFLE. r~e DEVICE WAS LAST REPORTED IN l9bZ • 
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DST-1600S-148-76-SUP 1 
U N C l A S S I F E D 

Original 
NOHEN: GRENADE. HAND, WHITE FHOSPHORUS AND NAPALH, HODEL ? IUI I TEH lit 

FOH-1330-9-1-22-A 
COUNTRY: NORTH VIETNAH PRODUCED/ADOPTED• ?/BEFORE 1966 

CURRENT STATUS: -- STANDARD 

CHARACTER! ST !CS:· 

TYPE ----------- INCENDIARY 
WEIGHT -------- 0.5. KG EMPTY 
LENGTH --------- 27 CH 
MAX OlAHETER --- 6 CH 
BODY HATER I Al/ 

SHAPE -~----- METAL 
FlllER-WEIGHT --- ? 

-MATERIAL ---- WHITE PHOSPHORUS ANO NAPALH 
FUlE-TYPE ---~-- •SETBACK• TYPE 

-DELAY TIHE --- 4 S 
FRAGMENT SLEEVE 

-WEIGHT ----- NIA 
-HATERIAL ---- NIA 
-OlAHETERIOUT-

SlDEI----- NIA 
SHOKE COLOR --- ? 
LAUNCHING HETHOD 

-CAR TRI OGE 
HODEL ------ N/A 

CONE(HATERIAL/ 
ANGLE! ------NIA 

FINS-NO ------ NIA 
IDENTIFYING MARK-

INGS -------- GREEN BCOY 

REMARKS• 

176 

PERFORHANCE: 
AVERAGE RANGE 7 
EFFECTIVE FRAG 

RADIOS·------ NIA 
PENETRATION ---- N/A 
BURN ING TlHE 7 

U N C L A S S I F I E D 
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U N C L A S S I F l E D 

HOMEN: GRENADE. HAND• WHITE PHOSPHORUS• MODEL T.F.H. IU) 

NATIVE DES• 1' 
PRODUCED/ADOPTED• 7/BEFORE 1966 

FOll-lU0-9-l-Zl-l 
COUNTRY: NORTH VIETNAM 

IUITHE FOLLOWING INFORMATION WAS OBTAINED FR~ FlELD EXAMINATION OF THIS HOMEMADE 
HAND GRENADE CONTAINING.PLASTICIZED WHITE PHOSPHORUS CPWPI. THE GRENADE FUNCTIONS 
LIKE THE U.S. M15 AND 1134 GRENADES. THE DETONATOR BURSTS THE BODY OF THE GRENADE 
AND SPREADS SMALL PARTICLES Of PWP. WHEN THESE SMALL PIECES OF PHOSPHORUS COME 
INTO CONTACT WITH AIR, THEY BURN AT A HIGH TEMPERATURE AND GIVE OFF A DENSE WHITE 
SMOKE. TH.E EFFE<:TIVE CASUALTT RADIUS IS APPROXIMATELY 1S Mi HOWEVER, SOME OF THESE 
PARTlCLES NAY BE THROWN AS FAR AS 30 M, THE PHOSPHORUS WILL 8URN'f0~ ABOUT 60 S, 
IGNITING ANY FLAMMABLE SUBSTANCE IT TOUCHES. lH AOOITIOH TO THE BURN ANO SMOKE 
EFFECT, THERE IS A SHRAPNEL HAZA~O UP TO ZO TO ZS M • 

N~Sl2066 (IDICLASSrFIED) 

177 

U N C L A S S I F I E 0 

HEM 15 



DST-16005-148-76-SUP l 
U N C L A S S I F I E O 

NOllEN: GRE'IAOE. HANO. WHITE Pl10SPHORus. llOOEL T .F .H. IUI 

PROuUCED/AOOPTEO< ?/BEFORE 1~66 

CURRENT SUTUS• --- lllPROV-ISEO 

CHARACTER I sncs: 

TYPE ------------ OFF.ENS IVE HANC GRENADE 
WEl(;HT --------- ? 
LENGTH --------- 11 CK 
MAX DIAMETER --- 6 CM 
eoDy MATERIAL/ 

S>iAPE -------- SHEET METAL 
Fll.:LER-WEIGHT --- ? 

-MATERIAL ---- PLASTICIZED oHITE PHOSPHORUS 
FUZE-TYPE ------ PERCUSSION TYPE IHOMEMAOEI 

-DELAY TIME --- ? 
FRAGllENT SLEEVE 

-WEIGHT ------NIA 
-HATE~IAL ---- N/A 
-0 I AHE TE R IOUT-

S J OEJ -- ----- NIA 
SHOKE COLOR ----- WHITE 
LAUNCHING METHOD 

-CARTRli>GE 
MODEL ------- NIA 

CONEC llATeRIAL/ 
ANGLE> ------- NIA 

FINS-NO -------- NIA 
lOENTlFYlNG MARK-

INGS --------- •r.F.r.• ON fUlE HANDLE 

REMARKS; 
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P ERFORMANt E: 
AVERllGE KA/fGE 
EFFECTIVE fRAG 

RADIUS ·------
,PENETRATION ---

BURN ING THIE 

U N C l A S S I F I E D 

11141 I 

Odginal 
ITEM 15 

FOll-1330-9-1-21-A 
COUNTRY; NORTH VIETNAM 

APPROX 15 N 

N/A 
NIA 
60 s 
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• 

UNCLASSIFIED 
DST-1600S-14a.76-SUP I 

IT!:M lb HOMEN: az-MM MORTAR cs CARTRICGE CUI 

NAT IYE OES• 7 
PRODUCEDIAOOPTED: 711968 

FOM-llll-9~l-8Z-l-A 
COUNTRY: N. VIETNAM 

IUITHIS NORTH VIETNAMESE MORTAR CARTRIDGE IS A MODIFICATION Of A CHINESE COMMUNIST HE 
ROUND. THE HE FILLER HAS BEEN REMOVED IN THE FIELD AND A CS FILLER SUBSTITUTED. THE 
CS WAS PROBABLY CAPTURED FROM U.S. SUPPLY SOURCES. 

IUIWEIGHT OF THE ORIGINAL HE RDUNC HAS BEEN REPORTED TO BE 3.l KG. THE VIET CONG 
LINE THE BOTTO" OF THE EMPTIED CARTRIDGE WITH LEAD IN AN ATTEMPT TO BRING ·THE WEIGHT OF THE 
CS ROUND !APPROXIMATELY Z.86 KGI UP TO THAT Of THE HE ROUNO. 

IUITHE CARTRIDGE'S INTERIOR VOLUME 15 Z0.13 CUBIC INCHES. A80~T 3~ PERCENT TNT IN THE 
FILL WOULD BE NECESSARY. T~ SHATTER THE ROUND. THE VIET CONG ADD ABOUT Lil GRAMS OF 
TNT CHIPS ANO FILL THE REMAINING VOLUME WITH ABOUT 6D.7 GRAMS OF cs-1. 

(UIHARKINGS VARY. SOME CAPTURED ROUNDS WERE HARKED, NEAR THEIR TOPS, WITH A HALF-INCH 
RED BAND AND WERE HANO-LETTERED •cs-1•; · THE LETTER "H" WAS INSCRIBED ON S°"E OTHERS. 
CAPTURED INSTRUCTIONS PRESCRIBED• THAT THE ROUNDS BE LABELED "USA"; THAT THEY BE HARKED 
WITH A RED SANO; THAT THEY BE LETTERED •cs-1•; ANO THAT THEY BE MARKED WITH T~D BLUE 
COR GREENI BANOS, "WHICH STANO FDR NERVE GAS.• THE PURPOSE OF THESE MISLEADING MARKINGS 
WAS NOT EJtPLAINED IN THE INSTRUCTIONS • 

Neg. 511558 
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IlST-1600$,148-76-SUP l 
NOMEN: 82-1111 llORTAR CS CARTRIOGE fUI 

PRODUCED/ADOPTED• ?/1968 

CURRENT STATUS: --- IMPROllISEO 

NATIVE USING WEAPONS! -

COMPLETE ROUND: 
tAt. 1 BER ------ 82-111'1 
TYPE --------- CS-~lUED 
HODEL ------- ? 
WEIGHT -------- APRX 2.86 KG 
LENGTH OVERALL -- '80 llM 
BODY MATERIAL --- STEEL 
FILLER 

.:wi:tGHT ----- •l 
-MATERIAL ---- tS-1 TNT 

FUZE 
-TYPE -------- POINT DETONATING 
-MOOEt. ------- M-6 1 

IDEHTIFYING-
llARKINGS ----- see TEXT 

REl'IARKS: 

U N C L A S S I F 1 E D 
Original 

lTEll 16 
FOM-1311-9-1-82-1-A 

COUNTRY: N. Ill ETNAll 

PROPELLANT 1 

TYPE ~-------- ? 
WE IGlfT FULL-

CHARGE ------ 68 G 
CONF lGURAHON --- ? 

PERF.ORllANC E: 
EFF FRAG RADIUS - ? 
LETHAL AREAS --~- N/A 

1/ cs-1. APRX 60. 7'·Gll; Tin. 4PRJt 111 GM 
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U N C L A S S I F I E 0 

NOHEN: PROJECTILE. &S-HM, llCRTAR. CS-F.ILLEO, W/PWO TIME DELAY FUZE !VI 

NATIVE DES: ? 
PRODUCED/ADOPTED: ?/l968 

DST-1600S-H8-76-SUP 1 

!TEii 11 

FOll-1311-9-Z-65-l-A 
COUNTRY: N. VIETNAM 

IUITHE 65-11~ MORTAR PROJECTILE HAS THREE llAJOR COMPONENTS: 111 A SETBACK INITIATED DELAY 
FUZE, 121 A PROJECTILE &DOY CONTAINING CS AGENT, AND 131 A FOUR-FIN STABILIZER ASSEMBLY, 
ALL tOllPONENTS. WITH THE EXCEPTION OF THE CS, APPEAR TO 8E OF LOCAL,llANUFACTURE. A WAX 
COATING ON ALL INTERNAL ANO EXTERNAL SURFACES MAKES THE PROJECTILE WATERPROOF. THE CS AGENT 
PROBABLY WAS CAPTURED OR OTHERWISE OBTAINED FROll U.S. SUPPLIES. 

IUITHE PROJECTILE EMPLOYS A HOl!EllAOEt POWDER TIME DELAY FUZE THREAQED INTO THE GRENADE SOOY. 
UPON SETBACK, THE FIRING FIN OVERCOMES THE INERTIA OF THE RETAINING SPRING ANO STRIKES 
THE IGNITER. THE IGt~ITER Tt<EN INITIATES THE B-SECOND DELAY ELEMENT, WHICH IGNITES A SllALL 
POWDER CHARGE PLACED WITHIN THE CENTER OF THE PROJECTILE SOOY. THE HOMEMADE BLACK POWDER 
CHARGE !CHARCOAL, SALTPETER, ANO SULFURI IS CONTAINED WITHIN A WAX-IMPREGNATED PAPER CONE. 
THE LOW-ORDER DETONATtON OF THIS CHARGE CAUSES THE PROJECTILE BODY TO SEPARATE ANO TO DISPERSE 
THE CS AGE NT• 

IUITHE PROJECTILE IS FABRICATED FROM 0,6-Mll GALVANIZED IRON OR STEEL; All SEAMS ARE 
ROLLED AND CRIMPED. THE BOOY IS IN TWO SECTIONS; EACH SECTION HAS A METAL CYLINDER WITH 
A CONICAL END. THE CONE OF THE UPPER SECTIOH IS THREADED TO RECEIVE THE FUZE. THE CYLlNORICAL 
PORTION Of THE UPPER SECTION OF THE PROJECTILE BODY 15 INSERTED WITHIN THE CYLINDRICAL PORTION 
OF THE LOWER SECHON, WHE"I THE RC.UNO DETONATES, THE PROJECTILE BODY RUPTURES OR SEP.lRATES 
INTO THE UPPER ANO LOWER SECTIONS. THE FORCE OF THE BLAST ALSO RUPTURES THE PLASTIC BAGS 
WHICH CONTAIN THE CS AGENT, AND THE AGENT IS DISPERSED. WIND VELOCITY AND TERRAIN 
CHARACTERISTICS OETERMlNE THE DOWNWIND AREA THAT IS AFFECTED· 

IUITHE FOUR-FIN STABILIZER ASSEMeLY IS ATTACHED TO THE PROJECTILE BOOV BY A SCREW, WHICH 
PASSES THROUGH A WASHER IN THE CONE OF THE LOWER SECTION INTO THE TOP OF THE STABILIZER 
ASSEMBLY. THE BOOM OF THE STABllllfR ASSEllBLY JS FABRICATED FROM A BRASS CARTRIDGE CASE OF 
A U.S. 20-1111 HACHHIEGUN RCUNO. FOUR STABlLHER FINS ITWO PAIRS! MADE OF 2-HM SHEET HETAL 
ARE RIVETED TO THE CARTRIDGE CASE AT EQUIDISTANT POINTS. 

lUITHE CONFIGUflAT!O"i OF THE PROJECTILE INDICATES THU IT :{S FIRED FROH 4 HANDMADE SPIGJT. 
A CUP-TYPE GRENADE LAUNCHER, OR 4 HANDMADE HORTAR TUBE • 
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DST-16005-148-76-SUP l 
UNC'LASSIFIEO 

o.Jt,inal 
NOHEl'H PROJEC:TILE, 65-MM, MCR:'fAR, CS-FILLED, '1/PWO TIME DELAY fUZE IUI lTEM 17 

PRODUCED/ADOPTED: ?/1968 

CURRENT STATU$1 --- IN MILITARY USE IN VIETNAM 

NATIVE USING WEAPONS: - ? 

'COMPLETE ROUND: 
CALIBER--------- 6$ HM 
TYPE --------~-- HANDMADE ICS FILLEDI 
HODEL ----------- ? 
wE!GHT ~~------ .626 KG 
LENGTH OVERALL -- )0~.0 MM 
SOOY MATERIAL --- GALVANIZED IPGN OR STEEL 
FIL.I.ER 

-WEIGHT APPROX .11 'Kli 
-MATERIAL ----- RIOT CC~TROL AGENT CS 

FUZE 
-TYPE ----~-- POWDER TIME DELAY 
-MODEL ----~-- HANDMADE 

IOENT!FYING
HARKINGS ------

REMARKS: 

PROPELLANT I 

FOM-1311-9-2-65-1-A 
COUNTRY: N. VIETNAM 

TYPE -~--------- 1 
wE IGHT FULL-

CHARGE ---~--- ? 
CONFIGURATION --- ? 

PERF0RMANCE: 
EFF F!!AG RADIUS - 1 
LETtiAL AREAS NI A 
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U N C L A S S I F I E D 

NOl'IEN: PROJECTILE• 65-MM, MORTAR, tS-FILLEO, W/PWO TIME DELAY FUZE (UI 

PRODUCEO/AOOPTEO: 7/1968 

A 

A 

OVERALL VlEW 

,Nc.515285 

SECTIOlf A-A 

SECTIOHAL VIEW 
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~-16005·1'18-76-SU'P I 
!TE~ LT 

F0~-1311-9-2-65-1-6 
COUNTRY: N. VlETNA~ 
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U N C l A S S I F I E D 

NDl1EI .. MINE, CHEl1ICAl• CS, IMPROVISED IUI 

NATIVE DESI LAUNCH BOMB 3ZO ? 
PRODUCED/ADOPTED: ?11 

DST-16005-148-76-SUP 1 

ITEl'I 18 

FO'l-13-.S-9"-1-1 .. -A 
COUNTRY! NORTH VIETNAM 

IUITHIS MINE IS A CRUDE CS-FILLED DEVICE THAT CAN SE EXPlOOED AT EMPLACED POSTTlONS 
OR USED AS A PROJECTILE. IN EITHER CASE, THE CS IS WRAPPED IN NYLON AND BURLAP ANO 
TIED INTO A COMPACT BUNDLE WITH ,Rof•e OR WIRE. AS A PROJECTILE. THE DEVICE IS LAUNCHED 
BY AN EXPLDSJVE CHARGE PLACED IN THE 80TTOH OF A SHAPED PIT DUG IN THE GROUND; THE 
EARTH IS REPLACED IN THE PIT, AND THE CS-BUNDLE IS LAID ON THE SURFACE ASOYE THE 
EXPLOSIVE. 

(U)SPECIFltATIONS FD~ LAUNCHING ZO KG OF CS REQUIRE A PIT l M LONG• 0.4 M WIDE, AND 
O.S M DEEP ANO A PROPELLANT CHARGE· OF .. K6 OF SHALL TNT BLOCKS ARRANGED IN THREE ROWS. 
EXPLOSIVE ELEMENTS INCLUDE TNT, Pl\IHER, BLASTING CAP, AAD A FUlE THl.T CAN BE TlllEO 
FOR AN AIR OR GROUND BURST. THE TNT IS· FIRED ELECTRICALLY BY BLASTING CAPS FROM A 
SAFE DISTANCE. THE USUAL RANGE• ABOUT 297 fl, CAN BE INCREASED TO 379 M. INSTRUC
TIONS INCLUDE DETAILED GUIDANCE ON SHAPING THE LAUNCHING PIT ANO ON AIMING. AT THE 
SUl!.FACE, THE PIT lS RECTANGULAR; ITS FLAT WALLS SLOPE INWARD TOWARD THE FLAT BOTTOM, 
WHICH IS SLANTED 40 TO 50 DEGREES !PERPENDICULAR TD THE LINE OF TRAJECTIONt. THE PIT 
IS ORIENTED WITH A LINE OF AIMING STAKES • 
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OST-1600S-14S-76-SUP 1 
U N t l A S S I F I E D 

NOl1EN: HINE, CHEMICAL, CS, ll!FRDVISED IU) Original 
ITEH 18 

FOH-1345-9-1-14-A 
COUNTRY> NORTH VIETNAM PRDOUCED/AOOPTED: ?/? 

CURRENT STATUS: --- 111PROVISED 

COMPLETE MINE·: 
TYPE -----------·CHEMICAL ICSI 
LENGTH --------- ? . 
WIDTH----------- ? 
MAK DIAMETER --- ? 
HEIGHT --------- 7 
WEIGHT ---------- 20 KG ? 
ACTUATING FORC~ - NIA 

CASE: 
MATERIAL -------- ? 
THICKNESS --~- ? 
WEIGHT ------- 1 
FUZE WELLS-NO NONE 
SERRATIONS-NO --- NONE 

FILLERS: 
HAIN CHARGE 

-TYPE ---~-- TNT 
-WEIGHT ------ 7 

SOOS TER CHARGE 
-TYPE ------- N/A 
-we l GHT ----- HI A 

PROPELLING CHARGE 
-TYPE ----- 7 
-WEIGHT ------- ? 

METAL FILLER 
-TYPE -------~ NIA 
-WEIGHT ----- NIA 

186 

UNCLASS 

FUZE! 
MODEL ----~--- 7 
TYPE --------- ? 
SAFETY DEVICEfS• ? 

PERFORMANCE: 
EFFECTIVE FRAG 

RADIUS ------- N/A 
EFFECTIVE SLAST' 

RADIUS --~--- NIA 
HA~ PeNETRATIDN - NIA 
HGT REACHED AT 

DE ltlNATION ---- ? 

F I E D 

c • 

c.· 

• 
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UN CL ASS l·F I E D 
DST-16005-148-76-SUP I 

ITEM 19 NOMEN: INCE"ID!ARY DEVICE, SODIUM, MODEL 7 IUI 

NATIVE DES• ? 
PRODUCED/ADOPTED: 7/7 

FOK-1 HS-9-1-13-A 
COV"ITRY: NORTH VIETNAM 

IUITHIS INCENDIARY DEVICE IS A SABOTAGE WEAPON CONSTRUCTED OF TWO SHEET METAL HEMIS
PHcRES OF A?PROXIHATELY 8 MM DIAMETER WHICH HAVE BEEN WELDED ·TOGETHER. EACH 
HEMISPHERE HAS A HOLE COVERED WITH WAX AND PAPER TO EXCLUDE MOISTU~E. THE DEVICE 
CONTAINS SODIUM SUSPENDED IN A TARLIKE SUBSTANCE. WHEN THE DEVICE IS EMPLACED IN 
WATER, THE WAX ANO PAPER SEALS ARE REMOVED TO PERMIT MOISTURE TO ENTER. THE SUBSE
QUENT WATER-SODIUM REACTICN PRODUCES SMOKE AND FLAHE THROUGH THE TWO HOLES FOR 4 TO 
5 S TO A DISTANCE OF ABOUT l M. THE CASE, WHICH REMAINS INTACT AFTER THE CONTENTS 
HAVE BURNED our. SHELLS OF KEROSENE AND FEELS AS IF IT WERE COVERED WITH SOAP. THE 
DEVICE IS ESPECIALLY EFFECTIVE IN AREAS su:BJECT TO GAS OR Oil SEEPAGE AND Hf.Y BE 
PLACED IN BOAT BILGES OR CONTAINERS OF WATER TO IGNITE FLAMMABLE MATERIALS IN DEPOTS • 
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U N C L A S S I F l E D 

NOHEN: INCENDIARY DEVICE, SCDIUH, KOOEL ? IUI 

PRODUCED/ADDPTEO: ?/? 

CURRENT STATUS: - STANDARD 

TYPE: ----------- INCENDIARY. 

PHYSICf.L DATA: 
LENGTH -------- NIA 
DIAMETER------ ~ CH 
WEIGHT --~---- ~3 G 
FILLING --~--- SOQIUH IN TARLIKE SUBSTANCE 

HARKING: ? 

REMARKS: 
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Orlginal 
lleH · 19 

FOK-13~5-9-1-13-A 
COUNTRY; NORTH VrETNAK 



• 

• 

U N C L A S S I F l E 0 

NOHEN: SMOKE POT, HODEL ?o COPY Of SOVIET DH-11 IUI 

NATIVE DES; ? 
PRODUCED/ADOPTED: ?/1960 ? 

DST-l600S-14S.7&-5UP l 

ITElll Z9 

FOM-136S-5-•-l-A 
COUNTRY: PRC 

IUITHlS SMOKE POT, CAPTURED FR.OH COMMUNIST FORCES IN SE ASIA, WAS IDENTIFIED IN THE FIELD AS A 
PRC VERSION OF THE SOVIET MODEL DM-11. EXTERNAL CHARACTERISTICS' WERE IDENTICAL TO THE SOVIET 
PRODUCT, BUT MARKINGS WERE LACKING EXCEPT ON THE WOODEN PACKING CASE WHICH CONTAINED SlX POTS ANO 
A PLASTIC VIAL OF IZ IGNITION HATCHES. THE CHEMICAL COMPOSITION OF THE SMO!(E MIXTURE WAS NOT 
DETERMINED BUT WAS ASSUMED TO BE SIMILAR TO THE SllOKE MIXTURE IN THE SOVIET OM-11. 

IUITHE SMOKE POT IS EOUIPPEO WITH A REMOVABLE METAL LIO; THE LID AND POT ARE HELO TOGETHER BY AN 
ENCIRCLING.BAND OF BLACK TAPE. WHEN THE LIO IS REMOVED, 10 SMOKE EMISSION HOLES ANO A CENTRAllY 
LOCATED IGNITION HOLE ARE VISIBLE. THE HOLES ARE COVERED BY STRIPS OF SILVER COLORED TAPE UNTIL 
TIME' OF USE. !N FIB.D TESTS A POT PRODUCED SCREENING SMOKE FOR APPROXIMATELY 5 MINUTES • 
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U N C L A S S I F I E D 
DST-1600$-148-76-SUP 1 
NOHEN: S"OKE POT, HODEL ?. COPY OF SOVIET DH-11 IUl 

PRODUCED/ADOPTED: ?/1960 ? 

CURRENT STATUS: STANDARD 

IGNITION METHOD. FRICTION MATCH 

PHYSICAL DATA: 
MATERIAL 

-CONTAINER ~------ SHEET METAL 
-FILLING ------ ? . 

WEIGHT 
-TOTAL ~--~-~--- ·z.3 KG 
-FILLING~------ 1.7 KG 

DIMENSIONS 
-HEIGHT ---~-~--- 11.4 CH 
-DIAMETER ---~---- 16.5 CM 

PERFORMANCE: 
DELAY TIME ~~~---- ? 
BURNING TIME ~-~~- APPRCX 5 HIN 
SMOKE COLOR~---~ BASICALLY WHITE 

RE HARKS: 
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U N C L A S S I F I E D 

NOHEN: MASK, PROTECTIVE, HOCEL PK-1 !RESPIRATOR AND GOGGLESI IUI 

DST-16DOS-148-76-SUP 1 

IT EH 33 

NATIVE DES: 7 
PRODUCED/ADOPTED: 7/1967 

FOH-4240-5'-l-l-A 
COUNTRY: PRC 

I UITHE HODEL· PK-1 MASK ASSEHBL'f PROVIDES NO PROTECTION AGAINST TOXIC VAPORS AND POOR 
PROTECTION AGAINST SUCH AEROSOLIZED CW PARTIC.LES, SMOKE AND RIOT-CONTROL AGENTS, 
ANO AGAINST BW AGENTS. THE ASSEMBLY CONSISTS OF A PAIR OF GOGGLES ANO A SHALL RESPIRATOR 
THAT BARELY COVERS THE NOSE ANO MOUTH. BOTH ITEMS ARE HADE OF GLOSSY GREEN RUBBER AND 
ARE HELO ON BY HEADSTRAPS, SPECIMENS OF THE PK-1, CAPTURED IN VIETNAM IN 1967, WERE 
tQUIPPEO WITH A SHALL DRUH-SHAPEC FILTER CANISTER, PRC HODEL 66 IFOH-4240-5-Z-ll, 
WHICH HAS EXCELLENT PROTECTIVE CHARACTERISTICS. 

IUITHE MASK AND GOGGLES LEAVE HUCH OF THE FACE AND HEAD EXPOSED. WHEN WORN SEPARATELY, 
EACH ITEM FITS SATISFACTORILY, BUT WHEN WORN TOGETHER THEY CONFLICT OR OVERLAP AT THE 
BRIDGE OF THE NOSE ANO PERMIT AIR LEAKAGE. THE TIME REQUIRED TO DON ANO ADJUST BOTH 
ITEMS IS ES Tl HATED TO BE UP TO 30 SECONDS. BO.TH ITEMS HAVE SPONGE RUBBER GASKETS 
GLUED AROUND THEIR INNER PERIPHERIES; IN THE SPECIMENS OBSERVED, THE GASKETS HAD 
BECO~E UNGLUED SO THAT THEIR SEALING EFFECTS WERE INHIBITED. THE GOGGLES ARE NOT 
PROVIDED WITH ANY MEANS Of PREVENTING INTERNAL FOGGING OF THE LENS. THE RESPIRATOR 
IS EQUIPPED WITH THREE VALVES THU CONTROL THE DIRECTION Of AIRFLOW. THE .VALVE ASSEMBLIES, 
WHICH ARE SIMILAR TO THOSE IN SOVIET MASKS, CONTAIN DISKS Of THIN, FLEXIBLE RUBBER. 
ONE VALVE, LOCATED AT THE TOP OF THE AIR INLET, ADMITS FILTERED AIR. EXHALED AIR ESCAPES 
THROUGH A DOUBLE OUTLET VALVE IN THE FRONT OF THE HASK. IDOUBLE VALVES ARE HORE 
EFFECTIVE THAN SINGLE VALVES IN PREVENTING BACK LEAKAGE.I THE OUTERMOST DISK OF THE 
Dc>..IBLE VALVE IS NOT PROVIDED WITH A GUARD TO PROTECT IT AGAINST INJURY OR FOREIGN OBJECTS 
THAT HIGHT INHIBIT SEATING, THE SCREW THREADS Of THE AIR INLET, WHICH ARE STANDARD 
FOR SOVIET IANO PRCJ MILITARY CANISTfRS AND HOSES, PERMIT THE USE OF VARIOUS TYPES 
OF CANISTERS IF PROVISIONS ARE HADE TO SUPPORT THEIR WEIGHT, ALTHOUGH THE PK-1 DISPLAYS 
SEVERAL VULNERABILITIES, IT IS SHALL, LIGHT.WEIGHT, AND RELATIVELY INEXPENSIVE. TWD
PIECE ASSEMBLIES OF THIS TYPE ARE USED IN INDUSTRY, BUT HCST COUNTRIES CONSIDER THEH 
UNSUITED FOR CBR USE • 
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DST-1600S-148-76-SUP 1 
U N C L A S S I F I E D 

NO>IEN: HASK, PROTECTIVE, MODEL PK-1 !RESPIRATOR ANO GOGGLES! IUI 

PRODUCED/ADOPTED: ?11967 

CURRENT SUTUS: PERFDRHANC E: 

FO>l-4240-5-1-1-A 
COUNTRY: PRC ' 

Original 
IT E>I 33 

fACEPIECE, TYPE: 

USED IN COMBAT 

HEAD !'AR.NESS 
VISIBILITY ---------- PROBABLY SATJSFACTD~Y 
COHFORT -----~-------·? 

HATERIALS: 
FACEPIECE -------
CANISTER ---~----
HOSE --------~---
BREATHING BAG -----
REGENERATING CART -
CARRIER ----------

Dl>IENSIDNS: 

RUB BER 
SEE TEXT 
N/A 
NIA 
NIA 
COTTON CLOTH 

FACEPIECE ------~- •l 
CANISTER --------- SEE TEXT 
HOSE --------~--- NIA 
CARRIER 

-HEIGHT --------- ·15.2 CH IESTIHATEDI 
-WIDTH --------- 22.9 CH IESTIHATEDI 
-LENGTH--------- lD.l.CH IESTIHATEDI 

REGENERATING CART - NIA 
BREATHING BAG 

-HEIGHT --------
-WIDTH ---~----
-LENGTH --------

OXYGEN CYLINDER 

WEIGHT: 
FACEPIECc -------
CANISTER ---------
HOSE -------~---
CARR I ER ---------
REGENERATING CART -
BREATHING BAG ~-
OXYGEN CYLINDER --
TOTAL -------~--

REMARKS: 

NIA 
NIA 
NIA 
NIA 

•2 
SEE TEXT 
NIA 
227 G IESTIMATEDI 
N/A 
NIA 
NIA 
454+ G 

l/ HEIGHT, 11.2 CM: WIDTH, 9.4 CM: 
DEPTH, 9.7 CM IAPPRDXIMATEI 

COKHl/N rn ~Tl ON -'------ ? 

FACE Pl EC E PENE.TPAT ION ? 

LEAKAGE-
. -PERIPHERAL ------- HIGH 
-OUTLET VALVE ----- SATISFACTORY 

EFFECT OF COLO-
-HOSE ------------NIA 
-EYEPIECE --------- SUSCEPTIBLE TO 

FCGGING 
-F AC EP I EC E ------- ? 

-DEFLECTOR TUBES--- NIA 

ACTIVATING UNIT: 
JNiT I°ATOR ----------- N/ A 
ACTIVATING CHfH NIA 

OXYGEN CYLINDER: 
VDLUHE ------------- N/A 
FILL ING PRESS ------- N/A 
OPN PRESSURE ------- NIA 
OXYGEN CAPACITY ISTPI NIA 

DURATION OF OXYGEN SUPPLY: NIA 

2/ RESPIRATOR, 142 GRAMS, GOGGLES. as.1 GRAMS 
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UNCL'ASSIFIEO 

NOKEN: KASKt PROTECTIVE, MODEL PK-l (RESPIRATOR ANO GOGGLES> CUI 

PROl:>UCED/AODPTEOI ?/1967 1 

Neg.511%74 
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DST-1600S..H&-7iS-SUP l 
!TEH 33 

FOH-~2~-5-1-1-8 
COUNTRY• PRC . 

(UNCLASSIFIED) 



DST-1600S.14&-76-SUP 1 
U N· C L A S S I F I E 0 

NOHE~: HASK, PROTECTIVE, HODEL PK-1 CRESPIRATOR AND GOGGlESI IUI 

PRODUCED/ADOPTED: 7/1961 ? 
FOH-4240-5-1-1-B 

COUNTRY: PRC . 

/ (Ul'ICLA!Slf1ED) 

(Ul'!WsslFIEn) 
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U N C L A S S I F I E 0 
DST-1600S-141-76-SUP l 

NOMEN: PIASK. PROTEC.flVE. INFLATABLE. WITH GREEN PLASTIC CAN!"STER IUI 

NATIVE DES: ? 
PRODUCED/ADOPTED: 711968 7 

FOM-4240-1-1-1-A 
COUNTRY: UNIDENTIFIED 

lUITHIS MASK, USED BY NORTH VIETNAMESE VIET CONG FORCES IN 1968, PROVIDES POOR PRO
TECTION AGAINST CW AGENTS, INCtUOING RIOT CONTROL AGENTS. THE UNIT IS A HARNESS-TYPE 
RUBBER FACEPIECE TO WHICH A PLASTIC .CANISTER IS "ATTACHED. THIS MASK REPRESENTS AN 
AWARENESS Of THE NEED FOR CW PROTECTION ANO AN EFFORT TO PROVIDE THIS PROTECTION. 
ALTHOUGH THIS MASK EltHIBITS A.N AOVANcE IN IMPROVISATION OVER FIELD-FABRICATED HODELS, 
IT OFFERS NO SIGNIFICANT INCREASE IN PROTECTION. IT MA·v, HOWEVER, ENCOURAGE INCREASED 
CONFIDENCE IN THE WEARER. ' 

IUl.llHEN THE CANISTER WAS TEST ED WITH DOP AEROSOL, 8211: LEAKAGE OCCURRED. SIG-
NIFICANT LEAKAGE WAS DETECTEC AT THE OUTLET VALVE. WHEN CYANOGEN CHLORIDE AND CHLORO
PICRIN IOERE USED. CANISTER BREAKOCWN OCCURREO .. · IN LESS THAN 12 SECONDS. ALTHOUGH THE 
CANISTE~ PROVIDES LITTLE CR NO PROTECTION, THE FACEPIECE MATERIAL HAS GOOD RESISTANCE 
TO PERMEATION OF LIOUIO CW AGENTS. THE MASK REOUlRES APPROXIMATELY 12~ CU CH OF 
AIR AT D.QJ KG/SO CH TO INFLATE THE FACE- SEAL" CHAMBER IBY MOUTH! IN. l MINUTE; NO MEASUR
ABLE AIR LEAKAGE OCCURRED IN THE 4-t<JUR TESTING PERIOD. 

IUITHE RUBBER MASK IS GRAY, HAS CIRCULAR GLASS EVE LENSES, AND HAS A GREEN PLASTIC 
ORO-NASAL INSERT HOUSED IN A POCIC:ET· OF THE FACEPIECE. TWO PARTS OF THE INSERT PRO.JECT 
THROUGH THE FACEPIECE--ONE. ON THE RIGHT SIDE·. · IS A PRO.JECTION TO WHICH A FLEXIBLE. 
FLUfTER-fYPEo OUTLET VALVE IS SECURED 18V A RUBBER BANOI; ANO A PRO.JEtTION, AT THE LEFT 
CHEEK, ONTO WHICH A FILTER CANISTER SCREWS. · AN INFLATABLE RUBBER AIR CHA"BER IS MOLDED 
TO THE INNER PERIPHERY OF THE FACEPIECE TO PROVIDE jN AIRTIGHT SEAL BETWEEN THE FACE 

ITEM l4 

AND THE MASK, THE CHAMBER IS INFLATED THROUGH A ·RUBBER TUBE LOCATED AT THE CHIN POSITION; THIS TUBE 
IS FOLDED OVER ITSELF AND" BOJNO WITH A RUBBER BAND TO SECURE AGAINST LEAKAGE. A HEAD HARNESS WITH 

ENCLOSED METAL SPRINGS IS ATTACHED TO FIVE D RINGS-- TWO AT THE TEHPLES, TWO AT THE CHEEKS, AND ONE 
AT THE CENTER OF THE FOREHEAD • 

Nee. 511275 
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DST-16005-148·76-SUP l 
U N C L A S S I F I E 0 

Original 
NOMeN: MASK, PROTECTIVE, INFLATABLE, W!Tli GREEN PLASTIC CANISTER IUI ITEM 3't 

PROOUCEDIAOOPTEO• ?11968 

CURRENT STATUS: 

fACEPIECE, TYPE: 

MATER! ALS: 

MILITARY use, VIET NAM, 

liEA D HARNE SS 

FACEPIECE -------- RUBBER 
CANISTER ~------- PLASTIC IPOLYETHYLENEI 
HOSE ------------ NIA 
BREATHING BAG ----- NIA 
REGENERATING CART - NI~ 

CARRIER -------- ? 

DIMENSIONS: 
FACEPIECE ------- ll.6 CM illOE; Z4.l CM HIGH 
CANISTER--------- 7.6 CH WIDE, 6.1 CH HIGH 
HOSE ------------- N/A 
CARRIER 

-HEIGHT -------- ? 
-WIDTH --------- ? 
-LENGTli ------- ? 

REGENERATING CART - NIA 
BREATHING BAG 

-HEIGliT --------- NIA 
-WIDTH -------- NIA 
-LENGTH ------- NIA 

OKYGEN CYLINDER - N/A 

WEIGHT: 
FACEPIECE ----~ 159 G 
CANISTER -------- 62 E 
HOSE --------~--- NIA 
CARRIER ------~--- 1 
REGENERATING CART - NIA 
BReATHING BAG ----- N/A 
OXYGEN CYLINDER --- NIA 
TOTAL ----~-~---- 221• G 

REllARKSI 
l/ GODO RESISTANCE TO LIQUID AGENTS: 
MUSTARO IHDI• 11 ANO B7 KIN; SARIN lGBI, 
210 llJN; vx. 480 ANO 1440 KIN 

FOH-4240-l-l-l-A 
COUNTRY: UNIOENTiFIEO 

PE~fORl'ANC E: 
VIS! Bl LI TY 1 
COMFORT.------------- FAIR 
COHHUHICATION ------- POOR 

FACEPIECE PENETRATION •l 

LEAKAGE-
-PERIPHERAL ------- ? 
-OUTLET VALVE ----- SIGNIFICANT 

EFFECT OF COLO-
-HOSE ------------- NI A 
-EYEPIECE ~------- ? 

-FACEPIECE -------- FLEXIBLE AFTER H H 
AT 54 DEG C 

-DEFLECTOR TU~ES--- NIA 

ACTIVATING UNIT: 
INITIATOR --~------ N/A 
ACTIVATING CHEM ----- NIA 

OXYGEN CYLINDER: 
VOLUME ---------- NIA 

'FILLING PRESS------- N/A 
Ol'N PRESSURE -------- N/A 
OXYGEN CAPAC !TY I STP I NI A 

DURATION OF OXYGEN SUPPLY: NIA 
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U.N C L A S S I F I E D 

NOHEN: KITo REPAIR PARTS TYPE 59, FOR SHll-1 PROTECTIVE MASK IUI 

NATIVE DES• 1 
PRODUCED/ADOPTED: 1/1962 1 

DST-1600S-141-76-SUP 1 

ITEM 35 

FOM-4950-5-3-4-1-A 
COUNTRY: PRC 

IUITHE MODEL 59 REPAIR PARTS KIT IS DESIGNED TO SUPPLY REPAIR PARTS AND SOME OF THE NECESSARY 
TOOLS FOR THE REPAIR OF THE SHLEH HASK IFOll-4240-2-1-11 ANO THE MODIFIED SHLEll. IBLACK-RUBBEIU 
MASK, THIS KIT HAS ENOUGH SPARE PARTS, EXCEPT FACEPIECES, TO REPAIR 20 SHLEll MASKS. THE OTHER 
NECESSARY TOOLS ARE PROVIDED IN THE TYPE 59 MAINTENANCE AND TESTING KIT IFOll-4950-5-3-4-ZJ. 

IUITHE CARRYING CASE. ·coNST~UCTED OF 1.3 CH PLYWOOD, IS PAINTED DARK GREEN, AND THE CORNERS ARE 
REINFORCED WITH METAL BRACES. THE LID IS ATTACHED TO THE BACK OF THE CARRYING CASE BY HEAVY KE
TAL HINGES AND IS SECURED IN THE CLOSED POSITIO"' BY TWO METAL TRUNK LATCHES. ALSO ATTACHED TD 
THE FRONT OF THE CARRYING CASE IS A STURDY LEATHER CARRYING STRAP. 

IUIWHEN THE NECESSARY REPAIRS ARE COMPLETED, THE TYPE 59 TESTING KIT IS USED TO VERIFY THAT All 
LEAKS HAVE BEEN ELIMINATED. 

(UITHIS KIT WAS CAPTURED IN SOUTHEAST ASIA • 

Neg. 511075 (UNCLASSIFIED) 
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U N C L A S S 1 f I E 0 
DST-1600S-148-7.f..SUP 1 
NOMEN: KIT•.REPAlR PARTS TYPE 59, FOR SHM-1 PROTECTIVE MASK IUI 

PRODUCEOIADOPTED: ?/1962 

Original 
ITEK 35 

FOM-4950-s-;-4-l-A 
COUNTRY: PRC 

CURRENT STATUS: --- STANDAR~ COMPONENTS: ------- •I 

PURPOSE: -------•-.TO PROVIDE REPAIR PARTS FOR 
- THE SHl+-1 PROTECTIVE MASK 

MATERIALS: ------· CONTAINER, WOODEN 
- BOX 

DIMENSIONS: 
LENGTH----~---- 45.7 CM 
WIDTH -----~-- 36.l CM 
HEIGHT -------- Zl.3 Cl! 
WEIGHT"~---~-- ? 

REMARKS: 
1/ QUANTITIES ANO NOMENCLATURE OF COMPONENTS 

OUAIHITY 
1 
l 
l 
I 
2 
l 
3 EA 

l " 0.3 K 
100 G 
150 G 
200 G 
lOD G 
1 EA 
1 EA 
15 II 
55 EA 
lS EA 
15 EA 
15 EA 
10 EA 
10 EA 
20 EA 

NOMENCLATURE 
NEEOLENOSE PLIERS 
REGUL All Pll ERS 
TR I ANGLE f I LE 
SCREW DR I VER 
Bl!VSHES 
PACKING LIST 
EMERY CLOTH 
TARPAULIN 
ADHESIVE TAPE , 
RUBBER FOR PATCHES 
0.8-MM !ROH WIRE 
GLUE 
TALC POWDER 
GAS C'-N 
0.5-LlTER PAINT CAN 
WEBB !NG STRAP 
ASSORTED WASHERS 
SCREW PLUGS 
ADAPTERS 
SHORT CONNECTING ruses 
SPRINGS 
INLET-VALVE-FRAME ADJUSTER 
EYElENS FRAPIES 

MANUFACTURERS: ---- ? 

MARKINGS: -------- ? 

REMARK l CONTINUED 
30 PIECES 
2D BOXES 
Z5 EA 
25 EA 
10 EA 
2 SPOOLS 
20 E'- ' 
20 EA 
ZO EA 

EYELENS 
EYELENS PROTECTIVE SHINS 
CONNECTING RINGS 
Vt.LYE HOUSl"IG 
SEWING NEEOLfS 
THREAD 
l~TERNAL OUTLET VALVES 
EXTERNAL OUTLET VALVES 
EXTERNAL OUTLET VALVE HOUSING 
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CONF'~IAL Original ~ - .•• DST-1600S-H8-7f>-SUP 1 

OMEN: CANISTER 18.1 CM DIAMETERJ, HODEL ? IUI 

TIVE DES: ? 
ODutEO/AO~PTEO: ?/1967 ? 

FOM-4Z40-l-Z-l-A 
COUNTRY: UNIDENTIFIEG 

(b)(1) 

IUITHE CAN-TYPE CONTAINER IS PAINTED GltEEN AND HAS ONE SEAM AND BOTH ENDS SOLDERED. 
CHAR{OAL FILLS THE UPPE.R PCRTID~. AND A PAPEll IPARTICULATEI FILTER. THE LOWER PORTION. 
INFLUENT AIR ENTERS A CIRCULAR HOLE IN THE aOTTOM END OF THE CANISTER AND TRAVELS UPWARD 
SEQUENTIALLY THROUGH THE FtLLOWING ITEMS; 
I. A METAL PLATE PERFORATEC WITH 3.18 MM HOLES. 
z. A CELLULOSE PAPER FILlER. 
3. A METAL PLATE PERFORATEC WIT~ 3.18 HM HOLES. 
4. A CHARCOAL FILTER. 
5. A LAYER OF COTTOlll !WHICH IMPEDES THE FLOW OF FINES CHARCOAL PARTICLESI. 
6. A LAYER OF WOVEN FABRIC. 
7. A METAL PLATE PERFORATED WITH 3.18 HM HOLES. 
8. THE FILTERED AIR EXITS THROUGH THE THREADED NECK. 

IUIALTHDUGH THE PLACE OF ORIGIN IS UNKNOWN, THE CANISTER REFLECTS CHARACTERISTICS OF 
SOVIET MODELS• THE NECK T~REAOS FIT STANDARD SOVIET PROTECTIVE MASKS; THE INTERNAL 
CONST.RUCTION IS SIMILAR TO THAT DF SOME SOVIET CANISTERS; ANO THE CHARCOAL FILTER'S IH
PREGNANTS, OISTRl8UTION, FORM, ANO PARTICLE SIZE ARE SIMILAR TD CHARACTERISTICS FOUND IN 
THE CHARCOAL FILTER OF SOVIET CANISTER MODEL M0-4U IFOH 4240-2-2-61 • 

c~ 
111s1 I 
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U N C L A S S I F 1 E 0 

NONEN: CANISTER 18,l CM DlAMETERI, MOOEL ? CUI 

PRODUCED/ADOPTED: ?11967 7 

201 

(ltev<ne Bl.ank) 

U N C L A S S I F I E D 

DST-16005-!48-76-Sl.ll' l 
ITEM 36 

FOM-•Z40-l-2-1-B 
COUNTR V 1 UN lOE.NTI F IED 
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UNCLASSIFIED 
DST-16005-148-76-SUP I 

NOMEN• CANISTER. MODEL bb IUI 

NATIVE DES I 7 
PROOUCEO/AOOPTEO• ?/l96b 

FOM-4240-S-Z-1- A 
COUNTRY : PRC 

IUITHIS PRC .CANISTER WAS USED SY NORTH VIETNAM ESE FORCES IN COMBAT lN 1968. LABOR
ATORY TESTS DISCLOSED THAT THE CANISTER WAS EFFECTIVE AGAINST ALL KNOWN TYPES OF CW 
STANDARD TOXIC AGENTS FOR SHCRT PERIDOS OF TIME ANO THAT IT PROVIOE.O ADEQUATE PROTEC T ION 
AGAINST RIOT-CONTROL AGENT CS ANO AGAINST SPORE-FORKING MICROORGANISMS CONSIDERED TO BE 
CANDIDATE .BW AGENTS. 

IUITHE SHEET-METAL CANISTER IS WELL CONSTRUCTED, IS PROVIDED WITH A
0 

SCREW CAP, ANO IS 
PAINTED GREEN. THE CANISTER'S UPPER HALF CONTAINS CHARCOAL AND ITS LOWER HALF CONTAINS 
A PARTICULATE FILTER, THE CHARCOAL FILTER IS RETAINED BETWEEN TWO PERFORATED METAL PLATES: 
THE. LOWER PLATE IS SEALED. TD THE CANISTER WALL, AND THE UPPER PLATE IS PRESSED DOWNW AR D 
AGAINST THE CHARCOAL SOOY SY THREE COILED SPRINGS. THE CHARCOAL BODY COMPRISES A COARSE 
ILOWERI LAYER ANO A FINE l'UPPERI LAYER, THE PARTICULATE FILTER COMPRISES FIVE DOUBLE 
LAYERS OF COTTON CLOTH WITH A COTTON IU.T FACE, ANO PAPER ANO METAL SEPUATORS , INFLUENT 
AIR ENTERS A HOLE IN THE 8CTTOM OF THE CANISTER. TRAVELS LATERALLY THROUGH THE PARTICUl.ATE 
FILTER, UPWARD THROUGH THE CHARCOAL• AND EXITS THROUGH . THE THREADED NECK. THE NECK 
THREADS FIT THE PRC PROTECTIVE MASK MODEL PK-1 I FON-4240-~l-ll ANO All KNOWN TYPES OF 
SOVIET MILITARY PROTECTIVE MASKS CURRENTLY IN use • 

Neg. 5U2S3 (UNCLASSIFlED) 
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U N C L A S S I F I E D 
DST-1600S-148-76-SUP I 

NOHEN! CANISTER, HODEL 66 !UJ 

PROOUCEO/AOOPTEO: ?/ 1966 

CURRENT STATUS: ST.ANCARD 

WEIGHT---------------- O.Z5 KG 

MATEIHAl.S: 
CONTAINER ----------- Sl1EET HEHL 
ABSORBENT ----------- CHARCOAL 

OH1ENSIONS: 
LENGTH -------------- N/A 
WIDTH --------------- ·s .9 C"I 
HEIGHT--~---------- 7.1 C"I 

ABSORBENT: 
TYPE ----------~---- *l 
WEIGHT ~~---------- 70.8 G 
VOLUME ----~---~--- 17.8 KG 
HARDNESS ------------ 1 
IMPREGNANTS ---~-~ COPPER AND CHROMIUM 
APPARENT DENSITY ---- +z 
SPECTF!OGRAPHJC ANAL - *3 .-· 

RE HARKS: 
1/ IMPREGNATED• EXTRUOEC ChARCOAL 

31 SIGNIFICANT AMOUNTS OF SILICON, IRON, 
ALUMINUM, COPPER AND CHROMIUM. 

5/ THE RESULTS OF PENETRATION TESTS OF·THREE 
CANISTERS, USING DIOCTYL PHTHALATE (DOP) 
PARTICLES OF o.l MICRON SIZE AND A FLOW RATE 
OF lZ LITERS PER MINUTE, WITH AIR RESISTANCE 
AT A FlOW RATE OF 85 LITERS PER MINUTE, ARE 
SHOWN BELOW; 

CANISTER 
SPEClltENS 

A 
B 
c 

OOP PENETRA Tl CN 
:s 

0.005 
0.015 
o.oos 

AIR RESISTANCE 
IHI! OF WATER! 

59 
SB 
60 

Original 
lTEH 37 

FOll-4Z40-S-Z-l-A 
COUNTRY: PRC . 

PARTICULATE FILTER: 
TYPE -~----~------ ACCORDION STACKED 
MATERIAL ~---------- •4 
HEIGHT ------------- l.9 ~M 
EFFECTIVE AREA ------ ? 

PERFORllANCE: 

ZI 

OOP PENETRATION ---- •S 

AIR RESISTANCE 

RESIST TO CHEii AGENTS •6 

UPPER LAYER, o. 57Z 
LOWER LAYER, 0.63Z 

LAYERS OF COTTON FABRIC ANO COTTON l!ATTE 

6/ RES I STANCE TO CllL AGENTS I TESTS OF 3 Cl,NISTERSI 

AGENT 
COl>ICEN- FLOW 
TRATlON RATE LIFE••• 

AGENT IHG/ll TYPE Of FLOW IL/MINI OHN) 

CK* 4.0 I NTERllJTTENT 50 0.45-0.611 

PS*• 50 CONSTANT 3Z 3.z -4.1 

*USED TD EVALUATE THE ABILITY OF CHARCOAL TO RE
SIST PENETRANTS. 

••USED BECAUSE IT E~HIBITS ABSORPTION CHARACTERIS
TICS SIMILAR TO NERVE AGENTS BUT IS SAFE. 

***THE RElATIVELT SHORT LIFE JS BEl.IEVEO TO BE DUe 
TO THE THIN CHARCOAL FILTER RATHER THAN TO INEF
FECTIVE IHPREGNANTS. 

20<! 
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U N C l A S S 1 F I E D 
DST·l600S-148-76-S1.JP l 

NOMEN: MASK, CBR PROTECTIVE, TYPE ? IUI 

NATIVE DES: ? 
PROOUCED/ADOPTEO: ?/l97Z? 

FOM-4240- 5-1-4-4 
COUNT!\ y: PRC 

IUITHIS MASK, TENTATIVELY JCENTIFIEC AS A PRC PRODUCT, CONSISTS OF A GRAY FACEP!ECE WITH 
TWO ELLIPTICAL PLASTIC EYELENSES AND ONE FILTER. ELEMENT ENCLOSED IN AN ATTACHED RUBBER 
POUCH AT THE LEFT CHEEK. A TRIANGULAR HEAD PAD IS ATTACHED TO THE FACEPIECE BY SIX 
ADJUSTABLE HARNESS STRAPS, TWO AT THE FOREHEAO, TWO AT EYE LEVEL, AND TWO AT THE CHEEK 
POSITION. A, DOUBLE-OUTLET VALVE WITH A THIN, GREEN RUBBER DISK FOR VOICE TRANSMISSION 
IS POSITIONED JN A GRAY PLASTIC HOUSING AT THE SNOUT POSITION, THE OUTLET VALVE ANO THE 
VOICE TRANSMISSION DISK SLIP ONTO A CIRCULAR PLASTIC RING. fHE OUTEP PORTION OF THE RING 
HAS SLOTTED OPENINGS WITH AN ATT~CHED CIRCULAR RUBBER GASKET fUNCTIONtNG AS THE SECOND 
OUTLET VALVE. DEFLECTOR TUBES DIRECT THE PATH OF THE INFLUENT AIR OVER EACH EYELENS. 
THE ENTIRE ASSEMBLY HAS A; SCREWED-ON PL4STIC COVER WITH NUMEROUS CIRCULAR HOLES, 

IUITHE FILTER ELEMENT IS ELLIPTICAL ANO SUPPORTED BY AN ALUMINUH CAGE. THE ENTIRE ELE
MENT CAN BE INSERTED OR REMOVED FROM THE POUCH HOUSING THROUGH A 6-CM HOLE IN THE 
FLEXIBLE RUBBER; HOWEVER. THE STRUCTURE DOES NOT APPEAR TO LEND ITSELF TO CHANGING THE 
FILTER IN THE FIELO. A POP-ON PLASTIC O!SK WITH A CIRCULAR RUBBER CHECK VAL~E COVERS 
THE OPENING TO THE CANISTER POUCH. THE FILTER ELEMENT CORE TS COMPOSED OF IMPREGNATED 
CHARCOAL BONOEO TO PLASTIC ANC SPUN GLASS FIBERS; THE CHARCOAL IS IMPREGNATED WITH LESS 
THAN 0.11 COPPER AND 0.901 ClfROHIUK. AT A FLOW RATE OF 32 t/MIN, THE OVERALL DOP LEAKAGE 
WAS o.oos1. AtR RESISTANCE, AT • FLOW RATE OF 42.5 L/MIN, WAS Z4 MH OF WATER. 

lU)THIS MASK HAS EXCELLENT· CAPABILITY TO FILTER AEROSOL PARTICLES ANO SARIN VAPORS, 
BUT ITS ABILITY TO ABSORB CK VAPORS IS POOR. PROTECTION AGAINST SARIN IS 69 MIN, 
WHILE PROTECTION AGAINST CK IS LESS THAN l KJN. 
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DST-16005-148-76-SUP 1 
HOMEN: HAS~, C6R PROTECTIVE, TYPE ? IUJ 

PRODUCEO/AOOPTEOI ?11972? 

CURRENT STATUS: STANOARO 

FACEPlECE, TYPE: HEAD HARNESS 

MATERIALS: 
FACEPIECE -------- GRAY RUBBER 
CANISTER------ NIA 
HOSE ---------- NI A 
BREATHING BAG ----- NIA 
REGENERAT1NG CART - NIA 
CARRfER ----------- 7 

Dl!IENSIONS: 

U N C l A S S l F I E 0 

, PERfORl'IANCE: 

FOH-4240-S-l-4-A 
COUNTRY: PRC 

VISJBILITY ----------SOS UNIMPEDED 
, ,COMFORT ------------- + 1 
"COIV!UNitATION ------- 20 M HAXIHUH 

WITH NORllAL VOICE 
Wlll'IANOS 

FACEPlECE PENETRATION l«JRE THAN 4 H FOR 

LEAK.AGE
L fQUID MUSTARD 

-PERIPHERAL ------ •l 
-OUTLET VALVE ----- ? 

EFFECT OF COLD-
-HOSE -~-~------ NIA 

Original 
ITEM 40 

FACEPIECE --~-~~ 2SX34 CM 
CANISTER-------- FILTER ELEMENT IS 10X2Xl4 CH 
HOSE ---------- NIA 

-EYEPIECE -------- FOGGfNG IS EXTENSIVE 

CARRIER 
-HEIGHT ------- ? 
-WIOTH·--------? 
-LENGTH ------ ? 

REGEflERAT1NG CART - NIA 
BREATH! NG BAG 

-HS IGtfT ------ 14/A 
-WIOTH --------- NIA 
-LENGTH ------- NIA 

OXYGEN CYLINDER --- NIA 

WEIGHT< 
FACEPIECE ------ ~ll G INCLUDING FILTER 
CANISTER -------- FILTER, 123 G 
HOSE ------------- NIA 

AT -18 DEG C 
-FACEPlEtE ------- ? 

-DEFLECTOR TUBES--- 1 

11cnvATING UNIT: 
INITfATOR -------- NIA 
ACTIVllTING CHEN ----- NIA 

OXYGEN, CYLINDER: 
VOLUME ----------- NIA 
FILLING PRESS ------ HI A 
OPN PRESSURE -------- NIA 
OXYGEN CAPACITY CSTPl NIA 

CARRIER ------- ? DURATloN OF OXYGEN,SUPPLY; NIA 
REGENERATING CART - NIA 
8REATHIHG BAG ----- N/A 
OXYGEN CYLINDER --- NIA 
TOTAL ------~--- 511 G 

RE HARKS• 
11 FIT ANO COMFORT ARE GOOD,fOR SUBJECTS WITH 
SltALl TO HEDIUK FACIAL FEATURES. NO,PER!PHERAL 
LEAKAGE OETEt TED WITH THESE SUBJECTS. SU8JECH 
HAVING FACIAL FEATURES LARGER THAN MEDIUM WOULD 
HAVE A POOR AND UNCOMFORT~BLE FIT 'WITH POSSIBLE 
PERIPHERAL LEAK~GE. )'; 

2.()6 
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Original 
NOMEN• MASK, CBR PROTECTIVE, TYPE ? CUI 

PRODUCED/ADOPTED< ?/197Z? 

U N C l 4 S S I F I E D 

W7 

~Blank) 

u N c l A ~ ·s I F I e 0 

DST-1600S-14S-71>-SU1' 1 
ITEM 40 

FOM-4240-5-l-+-B 
CDIJNTRYI PRC . 



• 

• 

U N C L A S S I F I E O 
OST-1600S-14'-76-SUP 1 

NOMEN: DETECTOR KIT, MODEL 1950 1 IUI 

NATIVE DESI 1 
PRODUCED/ADOPTED• ?/1950 7 

FOM-6665-5-3-1-A 
COUNTRY• PRC 

IUITHE PRC DETECTOR KIT, MODEL 19507, CAN BE USED TO DETECT ANO TO IDENTIFY A VARIETY 
OF Cll AGENTS INCLUDING THE G-TYPE NERVE AGENTS; TO SAMPLE SMOKES AND UNIDENTIFIED TOXIC 
CHEMICALS IN THE AJR, ON TERRAIN, OR ON MATERIEL! AND TO IDENTIFY AN AGENT DETECTED BY 
AN AUTOMATIC DETECTOR, 

IUITHE KIT CONTAINS: A HANO-OPERATED PISTON-TYPE AIRPUMP: NINE TYPES OF GLASS CW AGENT 
DETECTOR TUBES 110 TO A PACKETI I TWO SAMPLING JARS: A PUHP ATTACHME,NT NO·ZZLEI PERFORATED, 
PLASTIC FILTER CUPS: A PACKAGE OF ANT!SMOKE FILTER PAOSI ANO A ROLL OF DETECTOR PAPER. 
THE KIT, CARRIED BY A SHOULDER STRAP, 15 MOVED TO THE WEARER'S FRONT FOR TESTING, 

IUITD PERFORM A TEST BOTH ENDS OF THE DESIRED GU$S TUBES ARE BROKEN OFF, THE INTAKE ENO 
OF THE PUMP HAS FIVE HOLES FOR INSERTION OF THE DETECTOR TUBES FOR AGENT TESTING, THE 
ROTATION OF A KMJRL !MARKED l TO 51 ABOVE A SPRING PERMITS SELECTION OF A SPECIFIC NUMBER 
OF INLET HOLES FOR TAKING MULTIPLE SAMPLES. THE OPPOSITE ENO OF THE PUMP HAS EIGHT HOLES 
WITH A METAL SPIKE INSIDE EACH HOLE FOR PIERCING THE AllPOll-ES IN THE TUBES, EACH HOLE IS 
COLOR MARKED FOR A SPECIFIC OETECTICN TUBE. A REAGENT IN THE TUBE WILL UNDeRGO A PREDIC
TABLE COLOR CHANGE IF A SPECIFIC CW AGENT IS PRESENT. THE TYPES OF TUBES INCLUDED IN THE 
KIT, THEIR COLOR-BAND CODESo ANO CTHER CHARACTERISTICS ARE SHOWN IN TABLE l. 

IUITHE AIR PUMP, EXCEPT FOR SLIGHTLY DIFFERENT MEASUREMENTS, IS SIMILAR TO SOVIET "OOELS 
DESCRIBED IN FDM-6665-Z-3-8, THE KIT DIFFERS SLIGHTLY IN SIZE BUT IS GENERALLY SIMILAR 
TO THE SOVIET MODEL PKHR-54 IFOH-6665-2-3-111 HOWEVER, •t95D•, IMPRINTED ON THE LID, HAY 
INDICATE THAT THE PRC KIT IS A COPY OF AN EARLIER SOVIET MODEL. PACKETS OF DETECTOR 
TUBES IN THE KIT ARE HARKED WITH INSTRUCTIONS IN CHINESE • 
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U N C L A S S 1 F I E D 
DST-1600S-14B-76-SUP l 
NOMEN: DETECTOR KIT, MODEL 1950 1 IUI 

FDH-6665-5-3-l-A 
PRODUCEO/ADOPTED: ?/1950 ? COUNTRY: PRC 

CURRENT STATUS: --- S·TANOARC PERFORMANCE: ------ EXCELLENT 

Original 
IT EH 4B 

TYPE: -------~~--PORTABLE MAJOR. COMPONENTS: - AIR PUHP, DETECTOR TUBES, 

PHYSICAL DATA: 
APPEARANCE -~-- *l 
DIMENSIONS 

-CASE -~--~- *2 
-DETECTOR ~--- •3 
-PUMP -~--~-- LG, 241 CM; DIA~, 3.3 CH 
-WEIGHT -~~-- 2.2 KG 

REMARKS: 
l/ METAL CARRIER; PAINTED OLIVE GREEN 

ZI HEIGHT: 14.5 CH 
LENGTH: 24.l CM 
WIDTH: 10.2 CM 

TABLE I. TUBE TYPES 
RING COLOR CODE 

MARKINGS AGENT DETECTED 

ONE YELLOW 
TWO YELLOW 
THREE YELLOW 
ONE WHITE 
TWO WHITE 
ONE GREEN 
hlD GREEN 
ONE RED 
ONE BLACK 

HUST ARD 
NITROGEN MUSTARD 
LEWI SI.TE 
CHLDROACETDPHENDNE 
ADAMS ITE 
PHOSGENE 
CYANOGEN CHLORIDE 
SARIN, SOMAN TABUN 
HYDROGEN CYANIDE 

3/ 

210 

- SAMPLING JARS, 

;.'!. 

GLASS TUBES: LENGTH 10 CM 
OUTSIDE DIAMETER 6 MM 

U N C L A S S I F I E D 
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• 

NOHEN1 DETECTOR KIT, TYPE 6't IUI 

NAT IYE oes: 1 
PRODUCEO/AOOPTEO; ?/196'> 1 

UNCLAS.SIFIEO 
DST-i600S..HB-76-SUP l 

ITEM 49 

FO!l-666S-5-l-2-A 
COUNTRY• PRC . 

WITHE T.'tPE· 64 DETECTOR KIT IS USED TO TEST WATER ANO FOOO FOR CONTAMHIATION BY TOXIC 
CHEMICAL AGENTS. ALTHOUGH ITS CAPABILITIES HAVE NOT BEEN YE!!IFIEO, THE CHINESE CUll14 THE 
KIT CAN BE USED TO DETECT THE G-TYPE NERVE AGENTS; V-AGENTSI 14USTARO; NITROGEN MUSTARD; 
LEWISITE; ORGANOPHOSPHORUS INSECTICIDES; ARSENIC; MERCURY! LEAOI ANO BARIUM. IN ADDITION 
TO THOSE, THE CHINESE. Cl.AIM THE APPAllATUS CAN DETECT •s!O-At.KAt.OID•; THIS TERM MAY BE THE 
RESULT OF A MlSTRIJllSt.ATION OF CHINESE LANGUAGE INSTRUCT!Ons CONTAINED IN A KIT. THE CHINESE 
TERll MAY MEAN •ALKALOlO" SUBSTANCE, SUCH AS LYSEP.GIC ACID 0. DER IYATIYE OF ERGOT!• 

IUITHE KIT HAS A SLIDING DRAWER IN THE LOWER PORTION WHICH CONTAINS; 2 FLAT GLASS BOTTLES, 
1 ENPTY PLASTIC BOTTLE, l PIPETTE, l PENCIL, l THERMOMETER, l TEST TUBE CLEANING BRUSHt 
1 NETAL TEST TUBE HOLDER-tt.AllP, l PAIR TWEEZERS, l SPATULA• AND 1 PLASTIC 80~ Flt.LED WITH 
MUCHES. 

IUITHE CARRIER'S HINGED LIO CONTAINS A RACK WITH SPACES FOR 12 TEST TUBES, SOME CLOSED 
WITH GLASS STOPPERS. SDHE WITH RueBER-BULB DROPPERS. INSIDE ONE TEST TUBE IS A SllALLER 
SEALED GLASS TUBE WHICH CONTAINS WHAT APPEARS TO BE LITMUS PAPER. 

IUITHE LOWER PART OF THE UPPER PORTION OF THE KIT IS DIVIDED INTO 5 SMALL OPEN COMPART
MENTS: 1 LARGER OPEN COMPAllTHENT, ANO 1 NARROW ~PEN COMPARTPIENT P.UNNING THE LENGTH OF THE 
KIT, IN THE FRONT. THE LATTER CONTA[NS, AT ONE END, A FOAM PLASTIC CUSHIONING MATERIAL 
WITH HOLES FOR 10 SEALED GLASS CHEMICAL TUBES. 

IUITHE KIT ALSO CONTAINS BOTTLES CONTAINING TEST SOLUTIONS. THESE SOLUTIONS ARE fDENTl
flED BY THE TEST SOLUTION ONLY, 
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DST-1600S-148-76-SuP l 
U N C L A S S I F I E D 

NOHEN: DETECTOR KIT, -TYPE 6' IUJ 

PRODUCEOIADDPTED: ?1~96' 1 

CURRENT. ST.\TUS: -- STANDARD 

TYPE: ~--------- PORTABLE 

PHYSICAL DA·TA: 
APPEARANCE ---- HETAL CARRIER 
DIMENSIONS 

-CASE ------- 24 X 13 .5 X 14 CM 
-DETECTOR -----.SEE TEXT 
~PUHP ------- NIA 
~WEIGHT ----- ·1 

REHARKSI 

' . ~ .· ·:· . -.. -.. ;. 

212 

·U.NC·LA·ss 

FDH'-6665-5-3-2-A 
COUNTRY: PRC 

PERFOR~ANCE• ------ SATISFACTORY 

Original 
I TEH ,g 

HAJCR COHPONENTS: - TEST TUBES, LITHUS· PAPER, 
- THERMOHETER 1 HATCHES, S~ATULA 

F l :t: D. 



• Original 
NDMEN: DETECTOR KIT, T~PE ~~ IUl 

"'"'"suoon 

• 

Nec-511095 

• 

UNCLASSIFIED 
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U N C L A S S l f I E D 
DST-!600S-H8-76-SuP 1 

Nill1EN> DETECTOR KIT• CHEIHCAL AGENT, TYPE 65 l,UI 

NATIVE DES; 1 
PROOUCEO/AOOPTED: ?/1965? 

FOH-&665-5-3-lO-A 
COUNTRY: PRC , 

IUITHE TYPE 6S CHEMICAL AGENT DETECTOR KIT CAN DETECT AND IDENTIFY SARIN, CYANIDE ANO 
HYDROGEN CYANIDE• PHOSGENE ANO, OIPHOSGENE, MUSTARO, NITROGEN MUSTARO, LEWISITE, CHLORO
ACETOPHENONE• AND AOAKSITE AND SAllPLE SMOKES ANO CHEMICALS IN THE AIR, ON TERRAIN, OR ON 
M/\TERIEL, IT IS, EITHER A CHINESE IMPORTED SOVIET !TEii SIIHtAR TO THE llOOEl PKHR-54 OR A 
CHINESE COPY THEREOF. THE ONLY EVIDENT NATIVE CHARACTERIZATION IS THE USE OF CHINESE 
IDEOGRAMS IN THE INSTRUCTION SHEET AND LABELS ON THE CONTENTS. 

{UITHE KIT CONSISTS OF A COVERED METAL CASE WITH SHOULDER STRAP CONTAINING BOTH SAMPLING 
ANO ANALYZING COMPONENTS. CONTENTS OF THE KIT ARE LISTED IN THE INSTRUCTIONS ANO SPECIFI
CATIONS SHEET AND INCLUDE AN AIR PUMP ANO ATTACHMENT, SAMPC.E,'JM\ ANO SP.I.TULA, A11POU1.E
PIERCING PIN. SMOKE FILTER PAPER, DETECTOR TUBES, PERFORATED PROTECTIVE CAPS. ANO COLOR 
COMPARISON CHART. THE TYPE 65 KIT INCLUDES 10 EACH OF THE FOLLOWING DETECTOR TUBES: ONE 
SLACK &ANO; ONE. rwo, AND THREE YELLOW BANDS: ONE ANO TWO GREEN SANDS; ONE RED 5ANO; ANO, 
ONE ANO TWO WHITE BANDS, 

IUIOETECTDR TUBES ARE DESIGNED TO PRECLUDE THE NEED FOR P~EPARATION OF AODITIONAL REAGENTS, 
WHEN THE AMPOULES ARE BROKEN WITH A PIERCING PIN, THE REAGENT IS RELEASED. AIR SUSPECTED 
OF CONTAlllNATION IS DRAWN IN THRCUGH A DETECTOR TUBE WHICH CONTAINS A LAYER OF SILICA GEL, 
ANO THE AGENT VAPOR IS ADSORBED ON THE SURFACE OF THE SILICA GEL IN THE PRESENCE OF THE 
CHEMICAL REAGENT WHICH REACTS WITH THE TOXIC AGENT TO PRODUCE A COl.DR CHANGE. TO PREPARE 
A DETECTOR TUBE FOR use, BOlH ENOS ARE SNAPPED OFF, THE TUBE IS INSERTED IN ONE OF THE FIVE 
AIR INLET HOLES JN THE PUMP HEAD, ANO THE PUMP IS STROKED TO DRAW AIR THROUGH THE TUBE. 

C UITHE, HETAL INTAKE HANIFCLD HOUSING OF THE AIR SAllPL ING PUMP HAS EVENLY SPACED NUMBERS 
TD INDICATE THE NUMBER OF INLETS THAT CAN ACCOHHODATE DETECTOR TUBES; FIVE TUBES CAN ae 
USED SIMULTANEOUSLY. SEVEN AMPOULE-PIERCING PIN WELLS COLOR CODED WITH SHALL PAINTED 
STRIPES CORRESPOND TO THE COLOR-CODED, PAlNTfO BANDS, ON THE DETECTOR TUBES. INSTRUC-
l!ONS ON THE TUBE CASSETTES INDICATE THE NUMBER OF SUOKES RECUIREI>. NORMALLY 50 TO 55 
PER >UNUTE; HOWEVER. PUHPING FREQUENCY« SHOULD 8E !NCRSASEO,WH!:N USING,SEVERAL TU&ES 
SIMULTANEOUSLY, WHEN SAHPLING IS CONDUtTEO IN 0 TO SUB-0 TEMPERATURESo AND WHEN USING 
THE PUMP ATTACHa.NT, FILTER PAPER SHOULD BE USED WHEN OETEtTING' AGENT IN SMOKE. 

CUITHE SOVIET RED-BAND-RED-DOT DETECTOR TU8Eo WHICH IS NOT A COMPONENT OF THE KIT BUT 
WHICH HIGHT BE AVAILABLE TO THE CHINESEi WOULD GIVE THE KIT THE CAPABILITY TO DETECT 
G- l.NO v-TYPe AGENTS. ' 

IUJSIHILAR SOVIET DEVICES (DETECTOR KIT, HODEL PKHR-5~, AhO AIR PUHP FOR PKHR-54 DETECTOR 
KITI Al!E DESCRIBED IN FOH-6665-Z-3-l AND FOH-6665-2-3-8. 
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DST-1600.S..!48-76-SUP l 
U N C L A S S I F I E 0 

Original 
NOMEN< DETECTOR KITt CHEHICAl AGENT, TYPE 65 (UJ HEM 50 

FOM-6665-5-3-10-A 
COUNTRY' PRC PROOUCEO/AOOPTEO: ?/1965? 

CURRENT STATUS: --- STANDARD 

TYPE: ~--------- PORTABLE 

PHVSICAl. DATA: 

PERFORMANCE: ----- SATISFACTORY ? 

MAJOR COMPONENTS• - DETECTOR TUBES, .AIR PUHP 
- FILTER COVER, SMOKE FILTERS 

APPEARANCE ---
DIMENSIONS 

OLIVE GREEN, METAL CASE 

-CASE -------
-DETECT OR -----
-PUMP -------
-WE I GHT -------

REMAl\KS; 

14 X Z~ X 10 CM 
? 
? 
7 
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Original 
U N C L A S S I F l E D 

NOHEN: DETECTOR KIT, CHEMICAL AGENT, TYPE 65 IUI 

PRODUCED/ADOPTED: ?/10651 

Ne;. 511%41 

Neg_ 5112'0 (UNCLASSIFIED) 

217 

UNCLASSI F I E D 

DST-1600f..H8-76-SUP 1 
ITEH 50 

FOH-6665-5-3-10-8 
COUNTRY: PRC 

(UNCLASSU'IED) 



DST-16005-1411-76-SUP 1 
UNCLASSIFIED 

NOMEN: DETECTOR KIT, CHEMICAL AGENT, TYPE 05 IUl 

PRODUCED/ADOPTED: 1/19057 

Neg. 511242 

218 

UNCLASSIFIED 

Original 
I Ht< 50 

FOM-bob5-5-3-lO-B 
COUNT" Y: P~C 
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U N C l A S S J F l E D 

NOltENt DECDNTAlllNATION KITt INDIVlDUALt 7 BLACK PACKETS IUI 

NATlVE DESt 1 
PRODUCED/AOOPTEQ; ?/1966 

DST-!6-00S-148-76-SUP l 

ITEM S1 

FOM-4Z30-9-1-l-A 
COUNTRY: NORTH VIETNAll 

IUITHE INDIYIOUAL OECDNTAMtNATIOk KIT OF SEVEN SLACK PACKETS APPROXIMATES THE STATE-OF-THE-ART 
OF DECONTAMINATION APPARATUS OF ABOUT 1917• ALTHOUGH MOST OF THE DECONTAMINANT MATERIALS 
ARE Of HIGH QUALITY, THEY ARE All WELL-KNOWN SUBSTANCES WITH RATHER lllllTED EFFECTIVENESS. 

IUITHIS KIT CONSISTS Of A PLASTIC BAG IN WHICH AN INSTRUCTION. SHEET AND SEVEN PACKETS 4RE 
CONTAINED, EACH PACKET HOLCS A DECONTMllNATING MATERIAL IN A SEALED SLEEVE OF PLASTIC 
WHICH IS SEALED, IN TURN, It. A BRCWN RICE-PAPER ENVELOPE. THE IU\OWN RICE PAPER GRADUALLY 
TURNS BLACK WITH. EXPOSURE ANC AGE. THE INGRED.IENT, ANO ITS PROBABLE EFfECTIVENEss. OF EACH 
PACKET IS AS FOLLOWS: 

IUIPACKET NO. 1 !LABELED• PDWOERED LlllEI CONTAINS HYDRATED L!Mft EFFECTIVE MAINLY AS AN 
ABSORBENT MATERl4L, WHICH ABSORBS LIOUIO MUS'l"ARO IHOI AND Cl-AGENT ANO, TO A LESSER EXTENT, 
V-AGENT THAT. HAS BEEN DEPOSITED ON THE SKIN. 

IUIPACKET ND.· Z (LABELED; LIKE CHLORURfl HOLDS CALCIUM HYPOCHLOR!TE, lllHICH IS A GOOD 
MATER(Et OECONTANINANT FOR HO AND G-AGENTS, BUT HAS A LESSER EFFECT ON V-AGENTS. 

IUIPACKET NO. 3 !LAllfLED•. PERllANGANATEI CONTAINS POTASSlUll PERllANGANA.TE, AN ACCEPTED AID 
FOR AND EFFECTIVE AGAINST FUNGUS,. POISON IVY, ANO OTHER MATERIALS WHICH AFFECT THE SKIN 
SIMILARLY; IT HAS NO EFFECT AGAINST CHEMICAL WARF1'RE AGENTS. 

IUIPACKET NO. it ILABB.ED; POWDERED SOAPI CONTAINS SOAP ANO w·ATERt S'TANDARD DECDIHAlll-
NAT!NG AIDS fOR THE PHYSICAL RE"OVAL OF ALL CHEMICAL AGENTS AS WEll AS SIOLOCilCAL WARFARE 
AGENTS. 

IUIPACKET NO. 5 (LA8ELEO: CARllDNATE NATRll IS IMPROPERLY L41!ELED; IT CO!iTAINS llUNLY 
SOD! UN SULFA Tl: WITH CllROlll UI! IHPURI Tl ES •. ·· SODlUll SULFATE IS NOT A PARTICULARLY EFFECT I VE 
Ol:CONTAMINANT. 

IUIPAC:KET NO.· 6 !LABELED: COPPER SULFATE! CONTAINS COPPER SULFATE, A STAN04RD '1ATERIAL THAT IS 
EFFECTIVE FOR CONTROL OF WHITE PHOSPHORUS BURNS. 

IUIPACKET NO. 7 IL.t.BELED• HYDROLlt COTTON) HOLDS COTTON. A STANDARD HATERIAL useo FOR RE'10VAL OF 
CONTAllINANT FROH THE SKIN ANO FOR THE APPLICATION OF OECONTAHlNANTS, 
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U N C L A S S J F I E 0 
DST·l6!>0S.1'18-,76-SUP 1 
NOMEN: OECONTAMlNATION KJT, INDIVIDUAL, 7 SLACK-PACKETS IUI 

PRODUCED/ADOPTED: ?11960 

CURRENT STATUS• IN MlLITill<Y USE 

CARRY I NG CASE: 
MATERIAL -------- PLAST'JC .!SAGI 

DIMENSIONS: 
-LENG TH -------- •l 
-WIDTH --------- *l 
-HEIGHT -------- *l 

WE l GHT --------, --- 46 G 

OECONTAMlNANT: 
TYPE ------------- SEE TEXT 
QUANT! TY -------- * 1 ANO TEXT 

REMARKS: 
l/ COii PON ENT LEt.GTH WIDTH WEIGHT 11 CONTINUED 

FOlt-4230-9-1-l-A 
COUNTR'I': NORT-H VIETNAM 

CCHJ ICM! <GI COMPONENT LENGTH WIDTH WEIGHT 
OUTER BAG 18.0 11.9 0.96 !CHI ICHI !GI 
INSTRUCTION SHEET Z6.3 18.3 Z.69 PACKET N0.5 I GROSSI 7.30 

PAPER ENVELOPE 1.z 5.l 0.45 
PAC KET NO. 1 ( GROSSJ 7 .6Z PLASTIC BAG 10.7 6. ;z 0.44 

PAPER ENVELOPE 7.9 4.8 0.61 CONTENTS INEH 6.41 
PLASTIC BAG s.1 5.1 o.zz 
CONTENTS INHI 6.79 PACKET N0.6 I GROSS I 9.89 

PAPER ENVELOPE T.'I 5.1 0.67 
PACKET N0.2 I GROSSI 6.61 PLASTIC BAG 7.9 1.1> o. 35 

PAPER ENVELOPE 7.9 s.1 0.88 CONTENTS (NETI 8.87 
PLASTIC BAG 7.9 5,1 0.30 
CONTENTS INETI 5.'t3 PACKET N0'. 7 (GROSSI 1.57 

PAPER ENVELOPE 7.6 4.8 o.s1t 
PACKET N0.3 I GROSS I 4.88 PLJ\STIC BAG s.1 6.4 0.27 

PAPER ENVELOPE 7.1 s.1 o.sz CONTENTS OIETI 0.76 
PLASTIC SAG a.1 6.9 o.31 
CONTENTS lNETI 1t.os 

PACKET N0.4 !GROSSI 1 .. 44 
PAPER ENVELOPE 7.9 5.0 0.56 
PLASTIC SAG 1.'1 7.4 0,33 
CONTENTS I NETI 3.55 
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NOKEN: DECONTAMINATION KIT, fNDIVlDUAL, 7 BLACK PACKETS IUI 

PROOUCED/ADOPTEOt ?/1966 

.~ f J '·' 
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DST-1600S-H8-7&-SlJP l 

FOH-'i,2'0-9-1-1-& 
COUNTRY; NORTH VIETN4K 
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U N C L A S S I F I E 0 
OST·1600S-H8-76-Stll> I 

NOMEN: DECONTAMINATION K!T, lNDIV[DUAl, FIVE RED PACKETS IUI 

NATIVE DES• I 
PROOUCEO/AOOPTEO: 711965 

FOM-4Z30-9-l-Z-A 
COUNTRY: NORTH VlETNA~ 

IUITHE INDIVIDUAL DECONTAMINATION KIT OF FIVE RED PACKETS GENERALLY APPROXIMATES THE 
STATE-OF-THE-ART OF DECONTAMINATION APPARATUS OF ASOUT 1917. THE PACKETS, PROPERLY 
lABELEO EXCEPT THAT THE LABELED WEIGHTS ARE NOT COR~ECT, CONTAIN GENERALLY PURE-DUALITY, 
WELL-KNCWN MATERIALS. 

IUITHE KIT CONSISTS OF AN OUTER PLASTIC BAG IN WHICH AN INSTRUCTION SHEET ANO FIVE RED 
PLASTIC PACKETS ARE CONTAINED. FCUR OF THE SEALED PACKETS CONTAIN,DECONTAMINAT!NG MA
TERIAL AND THE FIFTH, A CCTTCN PAO. THE INGREDIENT, ANO ITS PROBABLE EFFECTIVENESS. OF 
EACH PACKET IS AS FOLLOWS: 

IUIPACKCT N!l.l (LABELED: POWCERED lllo\lil CONTAINS TeCHNICAL GRADE, HYDR.\TEO LIME, EFFECTIVE 
MAINLY AS AN ABSORBENT MATERIAL, WHICH ABSORBS llOUIO MUSTARO IHOlo G-AGENT, ANO, TO 
A LESSER EXTENT. V-AGENT THAT HAS BEEN DEPOSITED ON THE SKIN. 

IUIPACKET NO.Z !LABELED: PERMANGANATEJ CONTAINS POTASSIUM PERMANGANATE, AN ACCEPTED AIO 
FOR ANO EFF~CTIYE AGAINST FUNGUS, POISON IVY. ANO OTHER MATERIALS THAT AFFECT THE SKIN 
SIMILARLY: IT HAS NO EFFECT AGAINST CHE~ICAl wARFARE AGENTS. 

IUIPACKET N0.3 llABELEOI ALKALINE SOAP) CONTAINS STRONG SOAP ANO WATER, STANDARD DECON
TAMINATING AIDS FOR THE PHYSICAL REMOVAL OF ALL CHEMICAL AS WELL AS BIOLOGICAL WARFARE 
AGENTS, 

IU)PACKET N0.4 ILABELEO: COPPER SULFATEI CONTAINS 
EFFECTIVE FOR CONTROL OF WHITE PHOSPHORUS BURNS. 

COPPER SULFATE, A STANDARD MATERIAL 

HJIPACKET NO.S INO LABEL) CONTAINS AN ABSORBENT COTI'ON Plltl, A STANOARO MATERIAL USED TO 
REMOVE CONTAMINANTS FROM THE SKIN ANO TO APPLY DECONTAM!NANTS • 

Neg. 5110711 
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DST-16005-148-76-SUP l 
UNC.~ASSIFIEO 

Original 
NOHEN: OECONTAMINATIDH KIT, INDIVIDUAL, FIVE RED PACKETS IUJ ITEM 58 

f OM-4230-9-l-2-A 
PROOUCEO/ ADOPTED: ?11965 COUNTRY: NORTH V lETNAM 

CURRENT STATUS: 1111 ~ILITARY USE 

CARRY ING CASE: 
H4TERIAL ----------- PLASTIC !BAGI 

DIMENSIONS; 
-LENGTH -------- *1 
-WIDTH----------- *l 
-HEIGHT --~------ •l 

WEIGHT ----------- 44 G 

0ECONT4HlN4NT: 
TYPE --------------- SEE TEXT 
QU4NTITY --------- *1 

REllARKS: 
l/ COMPONENT 

KIT l ENTIRE) 
OUTER SAG 
INSTRUCTION SHEET 

PACKET NO,l (GROSSI 
PAPER ENVELOPE 
PLASTIC BAG 
CONTENTS ll'IETI 

PACKET N0.2 l~OSSl 
PAPER ENVEUIPE 
Pl.ASTIC SAG 
CONTENTS INETI 

PACKET N0.3 !GROSSI 
PAPER ENVELOPE 
PLASTIC BAG 
CONTENTS ( NETI 

PACKET N0.4 !GROSSI 
PAPER ENVELOPE 
PLASTIC BAG 
CONTENTS !NETI 

LENGTH 
IC.Ml 

20.1 
21+.1 

7.6 
11.a 

7.6 
6.9 

e.4 
11.9 

1.1, 
10.2 

WIDTH 
ICMI 

9,9 
13.0 

s.1 
a.o 

5.1. 
6,4 

6.9 
B.1 

4.6 
9.1 

WEIGHT 11 CONTINUED 
IGI C OllPONENT 

44.27 
0.94 PACKET N0.5 (GROSSI 
l.67 PLASTlC BAG 

CCIHTENTS INETl 
11.76 
0.62 
0.47 

10.69 

6.64 
0.53 
0.46 
5.83 

5.62 
0,7,, 
o.52 
4.36 

l't. 92 
o.sa 
0.97 

l3.:H 
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U N C L A S S I F I E D 

NOMEN< DECONTAMINATION KIT, INDIVIDUAL, NR. l-65 IUI 

NATIVE DES• 1 
PRODUCED/ADOPTED• ?/1965 

DST-1600S-148-7&.SUP l 

ITEM 59 

FOH-~Z30-9-l-3-A 
COUNTRY: NORTH VIETNAM 

IUITHE OUALtf'I' OF TtiE INOIVtoUU DECONTAPIINATION KIT• NO. l-65, IS PRIHITJVE BY U.S. STANDARDS. 
THIS KIT CONTAINS NO FIRST AID ITEMS FOR CASUALTIES CAUSED BY NERVE AGENTS. THE KIT HAS A SMALL 
BAR OF SOAP, USED TO WASH LIQUID CONTAMINANTS SUCH AS MUSTARO FROM THE SKIN, AND A BOTTLE OF 
AQUEOUS SOAP, TO BE USED FOR THE TREATMENT OF PHOSPHORUS BURNS AND WHEN NO WATER IS AVAILABLE. 
EACH SOAP IS A SODIUM SALT CF SATuR•TED FATTY ACIDS AND CONTAINS S!LICON1 PROBABLY IN THE FORM 
Of SODIUM SILICATE. TWO AMPOULES CONTAIN DIETHYL ETHER FOR REtlEF FROM CHEPl!tAl AGENTS THAT 
INDllCE SNEEZING, LACHRYMATION, OR VOHHING. A BALL Of COTTON IS SUPPLIED TO BLOT OR TO REMOVE 
ANY TOXIC AGENT• 

(UJTHE KIT ALSO HOLDS POTASSIUM PERMANGANATE, A POWERFUL OXIDIZING AGENT WHICH HAY BE USED TO 
PREVENT INFECTION FROM PHCSPHORUS BURNS. ALTHOUGH POTASSIUM PERMANGANATE IS USUALLY DILUTED IN 
A l TO S SOLUTION FOR DISINFECTIONt THE DIRECTION BOOKLET IN THIS KIT SUGGESTS USING 0.5 GRAMS 

·Of POTASSIUM PERMANGANUE TO 500 Hlllll!TERS OF WATER' (OR A 1 TD 1000 SOLUTION). ALTHOUGH 
, THIS CONCENTRATION IS MUCH WEAKER THAN A 1 TO 5 SOLUTION, IT HAY BE EFFECTIVE AGAINST SOME IN-

FECTIOUS ORGANISMS • 
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DST-16005-148-76-SUP 1 
U N C L A S S I F 1 E D 

NDMEN; DECONTAMINATION KIT1 INDIVIDUAL, NR. 1-65 IUI 
fOM-~230-9-1-3-A 

PRODUCEO/ADOPTEO: 711965 COUNTRY• NORTH VlfTNAll 

CURRENT STATUS! MILITARY ~SE IN VIETNAM 

. CARRY ING CASE: 
MATERIAL -----~--- CARDBOARD 

DIMENSIONS: 
. -LENGTH --------- 7. l CH 

-WIDTH·---------- 6.1 CM 
-HEIGHT ---------- z.3 CH 

WEIGHT --------------- 91 G 

DECONT Alli NANTI 
TYPE ------------- SOAP lllCUID AND BARI 
QUANTITY ---------- 10 ML 

REMARKS: 
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Origin.I 
UNCLASSIFIED 

NOHEN: DECONTAMINATION KIT, INDIVIDUAL, NR, l-b5 IUI 

PRODUCED/ADOPTED: ?/1965 

Neg. SU58S 

Neg. SU86S 
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U N C L A S S I F I E D 
DST-16005-148-76-SUJ> l 

NOMEN: DECONTAMINATION KIT, !NOIV!DUALo TYPE FANGHUHE IUI 

NATIVE DES• 1 
PRODUCED/ADOPTED: ?/1966 1 

FOH-4230-5-1-1-A 
COUNTRY: PRC 

IUJTHIS PRC KIT IS USED TO DECONTAMINATE THE SKIN AND CLOTHING, TO COUNTER THE 
-PHYSlOlOGICAt EFFECTS OF NERVE AGENTS. ANO TO REDUCE PSYCHOLOGICAL TENS[ON. THE HETAL sax, 
PAINTED YELLOW WITH A RED CROSS AND CHINESE CHARACTERS MEANING SELF-AID KIT• CONTAINS 
INSTRUCTIONS. A NERVE AGENT SYRETTE, A VIAL OF OECONTAHINANT, A VIAL OF PILLS, ANO A 
SURGICAL-TYPE GAUZE MASK, HODEL 64. LABORATORY TESTS HAVE BEEN RUN ON THIS KIT. 

IUITHE SYRETTE COP'IPRISES A GLASS VIAL OF LIQUID IPRfSSURI ZED 8Y AN INERT GASI ANO A 
HOLLOW NEEDLE. THE SYRETTE IS COVERED BY FLEXIBLE PLASTIC, EXCEPT THAT THE FREE END OF 
THE NEEDLE HAS A SCORED GLASS SHEATH THAT, WHEN SNAPPED OFF, EXPOSES AN INCH OF THE NEEDLE. 
LIQUID IS REI.EASED INTO TiiE NEEDLE WHEN THE VIAL IS CRUSHED 8Y SOUEEZINC TWO BLUE RINGS 
PAINTED ON THE SYRETTE. A GAUZE FILTER TRAPS PARTICLES OF Bii.OKEN GLASS. THE L!Ol.JIO, 
AN AQUEOUS SOLUTION 130D MILLIGRAP'IS OF PAM CHLORIDE ANO POSSIBLY 1.2 MILLIGRAM Of ATRO
PINE! IS INJECTED INTO THE THIGH OR BUTTOCKS TO COUNTER THE EFFECTS OF NERVE AGENTS. 

IUITHE OECDNTAMINANT IS COl\THNEC. IN A PlLLOl<-SHAPED FLEXIBLE PLASTIC VIAL THAT IS CARRIED 
IN A GAUZE SAG TO WHICH A PIERCING NAii. IS ATTACHED. THE VIAL HOLDS A UOUIO ANO A 
THIN-WALLED GI.ASS CONTAINER CF WHITE POWDER WHICH DISSOLVES WHEN THE PLASTIC IS SQUEEZED 
ANO THE GLASS IS CRUSHED. THE PLASTIC VIAL 15 PUNCTURED TO RELEASE THE SOLUTION, AND THE 
GAUZE BAG CAN BE USED AS AN ~PPLICATOR. THE LIQUID COMPRISES 65 PERCENT WATER, JO PERCENT 
ETHANOL ANO 5 PERCENT DETERGENT !SOCIUM SALT OF AN ALK¥L SULFONIC AClDI; THE POWDER, 
CONTAINING 32 PERCENT ACTIVE CHLORINE. IS SIMILAR TO SUPERTROPlCAL BLEACH IST81. THE 
SOLUTION WOULD tlE EFFECT'IVE AGAINST NERVE AGENTS AND VESICANT AGENTS. 

(UJA"GLASS VIAL WITH CORK STCPPEa CONTAINS lZ YELLOW •ANT!PHOSPHORUS# PILLS WEIGHING 300 
MILLIGRAMS EACH. THEIR PRINCIPAL INGREDIENT IS MEPROBAMATE IA TRANQUILIZER!: THEY ALSO 
CONTAIN PYRIDOSTIGl'llNE BRO~IDE A~O CHl.ORPROMAZINE HYDROCHLORIDE BUT ND ANTICHOLINERGIC 
DRUGS NOR OXIMES SUCH AS PAP'!, WHICH ARE USED IN 'NERVE AGENT ANTIDO.T~S. ·THE TRANDUILIZER 
KAY REDUCE PSYCHOLOGICAL TE~SIDN IN COMBAT. 

IUITHE GAUZE MASK IS PROBAaLY INEFFECTIVE A~A!NST CW AGENTS • 
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DST-1600S..14S-76-SUP l 
U N C L A S S I F I E 0 

NOMEN• OECONTAHINATION KIT, lNOIVIOUAL, TYPE FANGHUHE IUI 

PROOUCEOIADOPTEO: ?11966 ? 

CURRENT STATUS: STANDARD 

CARRYING CASE: 
MATERIAL ----------- METAL 

DI HENS IONS: 
-LENGTH ---------- 12.7 CM 
-WltlTH ----"------ · 8 •'- CM 
-HEIGHT --~~--- 4.3 Cl4 

WEIGHT -------------- 237 G 

DECONTAMINANT: 
TYPE --------------- *1 
QUANTITY ------------ 8.6 ML 

REMARKS: 
l/ THE DECONTAHlNATION UNIT CONTAINS 

A CALClU~ HYPCX:HLORITE l3Z.3i ACTIVE 
CHLORINE! WITH A LIOUID ~~OIUM COMPRISED 
OF 65i WATER, 30i ETHANOL, ANO si 
DETERGENT. 
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NOHEN: DECONTAMINATION KIT, INDIVIDUAL, TYPE FANGHUHE. IUI 

PRODUCED/ADOPTED: 711966 7 
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U N C L A S S I F 1 E D 

NOMEN: OEtON KIT.PERSONAL (WITH RU88ERllED CARRIERIMODEL 7 IUJ 

NATIVE DES: ? 
PRDDUCED/ADDPTEOI 7/1970 7 

DST·1600S-148-76-SUP 1 

FOM-~Z30-5-l-3-A 
COUNTRY I PRC 

I TEii 65 

IUITHIS KIT.CONTAINS MATERIALS FOR REMOVING C8R CONTAMINANTS fROM THE SKIN AND CLOTHlllG AHO A 
LIQU!O THAT THE CHINESE MARKINGS IDENTIFY AS AN "ANTISMOKE AGENT.• THE KIT'S PRINCIPAL lTEMS~
SOAP N-40 GAUlE--PERllil THE REMOVAL OF CONTAMINANTS BY WASHING ANO WOUU> BE USEF.Ul FOR REMOVING 
ALPHA (NOT BETA OR GAMMAI RACIOACTIVE PARTICLES, BIOLOGICAL ORGANISMS, AND MOST CW AGENTS; THEY 
WOULD NOT !IE EFFECTIVE AGAHIST NERVE AGENTS. TWO GLASS AllPOUlES IN THE.· KIT RESEMBLE SOVIET 
"ANTIS'IOKE" AMPOULES IN MOST RESPECTS !FOK 4z~o-z-L-71 BUT THE LIQUID CONTENT IS.SLIGHTLY 
DIFFERENT. THE CHINESE COMPOUND, PROBABLY USED AS AN ANTISEPTIC W~SHo CONSISTS OF TWO PARTS ETHYL 
ETHER, ONE PART ETHYL ALCOHOL, AKO ONE PART CHLOROFORM !AMMONIA WATER, PRESENT IN THE SOVIET COH
POUNO, IS LACKING IN THE CHINESE COMPOUND!. THE EFFECTIVENESS OF THE CHINESE COMPOUND IN TREAT
ING' SMOKE INHALATIOJ\I DISC<;HFORT IS UNKNOWN, THE CHINESE COHPOUNO HAS ANTISEPTIC QUALITIES AllO 
COULD, WITH THE KIT'S OTHER COMPONENTS, SE USED fOR GENERAL FIRST AID PURPOSES, 

IUITHE PRC-MANUFACTURED KIT CONSISTS OF THE FOLLOWING: A RECTANGULAR RUBBERIZED FABRIC CARRIER 
EQUIPPED WITH A BELT LOOP AND A TIE STRING CLOSURE (COLORS VARY FROM LIGHT BROWN TO DARK GREEN!; 
TWO GAUZE PADS, WRAPPED IN A WATERPROOF RUBBERIZED PACKAGE; A PLASTIC BOTTLE Of SOAP SOlUTION; 
TWO PACKAGES OF SOAP POWDER, ANO INSTRUCTION SHEET ANO A GAUZE PAO, All IN A SEAlEO PLASTIC 
WRAPPER;. ANO TWO SMALL VIALS OF THE ALLEGED ANTISMDKE COMPOUND PACKED IN A PAPER SOX. FIFTY 
KITS ARE PACKED IN A WOOOEN SHIPPING ROX WHICH WEIGHS 16.B KG WHEN FILLED; THE BOX MEASURES 
48.3 X 40.6 X 24.9 CM • 
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DST-1600S-148-76-SU1' l 
UNCLASSIFIED 

NOMENI DECON K!T,PERSONALIWITH RUBBERIZED CARRIERIMOOEL? !UI 

PRODIJCED/ADQPTEO: ?/1970 ? 

CURRENT STATUSi US.ED BY NVN FORCES 

CARRY ING CASE• 
HATERIAL ---~------ RU66ERIZEO FABRIC 

OIMENSIGNS; 
-LENGTH --------- 10.9 CM 
-WIDTH ---------- 9 ;9 CH 
-HEIGHT ~-~------ 6.4 CM 

WEIGHT -----~------ 198 G 

OECGNTAHI NANT: 
TYPE ----------~--- *l 
QUANTITY ---~---- *Z 

REHARl<.S: 
1/ PO>iOEREO SOAP AND 0.4¥ SOAP 50LUT10N 
2/ POWDERED SOAP, 20 Hl 110 HLIPACKAGEI 
LIQUID SOAP, 40 Hli ANTIS"OKE CDP.POUND• 
CONTENTS OF TWO GLASS VIALS CCRUSh-TYPE 
AMPOULES> 3.8 CH LONG ANO 0.9 CPI 
OUTSIDE DIAMETER. 
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N011EN1 DECON K!T,PERSONAL(WlTH RUBB~IZEO CARRIERIHODEL? (UI 

PRODUCED/ADOPTED: ?/1970 ? 

Neg. 5115611 
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U N t L A S S I F I E 0 
DST-1600S-148-76-SUP 1 

NDHEN: OECONTAHINATION APPARATUS. MANPACK HODEL 7 IUI 

NATIVE oes: ? 
PRODUCED/ADOPTED; ?/? 

FOH-~Z30-l-Z-l-A 
COUNTRY; UNIOENTIFIEO 

IUITHE MANPACK DECONTAMINATION APPARATUS IS USEO TO DECONTAMINATE SHALL BUILOINQS, 
VEHICLES, CREW-SERVED.AND INDIYIOUAL WEAPONS, ANO TERRAIN. ALL TYPES OF LOW-VISCOSITY 
LIQUIDS INCLUDING DECONTAKINANTS, INSECTICIDES, HERBICIDES, AND LIGHT OILS CAN BE SPRAYED 
FROM THIS APPARATUS. THE APPARATUS CAN ALSO BE USED FOR VECTOR CONTROL OR FOR FIELD 
DISINFECTION OF AID STATIONS, THE SILE OF THE DISCHARGE NOZZLE Ll"ITS THE DISCHARGE 
OF LI OUI D TO A VERY FINE SPRAY, ALMOST A MIST, IF THE SPRAY NOUt,E' IS REMOVED, IT IS 
POSSIBLE TO SPRAY HEAVIER DECONTAllINANTS SUCH AS BLEACH SLURRY. 

IUIBASICALLY, THIS APPARATUS CONSISTS OF THE FOLLOWING• A TANK, WITH A FILLING OPENING 
11.4 CH IM DIAMETER WHicH· EXTENDS z.11 CM ABOVE THE TANK; A BLACK PLASTIC SCREW CAP; 
SHOULDER STRAPS; A PISTON.-TYPE PUl'P, MOUNTED INSlDE THE TANK! ANO A RUBBER DISCHARGE HOSE, 
CON"IECTED AT THE 80.TTDM OF T!<E TANK AND EQUIPPED WITH A NOZZLE AND A CONTROL VAL.YE •. A 
LIP INSIDE THE FILLING WELL SUPPORTS A RED RUBBER CUP ANO A WIRE MESH WHICH, TOGETHER, ACT 
AS A STRAINER WHEN AN AGENT IS POURED INTO THE TANK. 

IUITHE PUKP IS MOUNTED INSIOE THE TANK ON THE LEFT SIDE, WITH THE PLUNGER ROO EXTENDING 
THROUGH THE TOP Of THE TAkK. ON THE RIGHT SIDE Of THE TANK, LOCATED 4.4 CM FROM THE 60TTOMt 
IS z.s CM DIAMETER HOLE WITH A RED PLASTIC GROMMET. THE CISC!iARGE HOSE IS INSERTED Tlf!.OUG~ 
THIS HOLE AND CONNECTED TO THE PUMP. THE PUMP MECHANISM HAS THREE CONNECTING PIECES• 
A HANDLE, WHICH IS INSERTED INTO A 111\ACKET ON THE TANK ANO SECURED WITH A COTTER PINI A 
HANDLE EKTEHSIDN; AHO A PLUNGER ROD. 

IUITHE HOSE AND SPRAY ASSEMBLY CONSISTS OF A RUBBER HOSE 119 CM LONG, AN L-SHAPE CONNECTOR 
useo· FROM THE HOSE TO THE PUMP, A HANO GRIP, AN ON-OFF VALVE, TWO EXTENSlON TU8ES, A SPRAY 
HEAD, ANO A SPRAY NOZtLE. THE L-SHAPE CONNECTOR ANO THE HAND GRIP ARE FITTED INTO THE HOSE 
ANO SECURED BY A PIECE OF WIRE THAT IS WOUND TIGHTLY AROUND THE RUBBER HOSE. THE VALVE 
IS SCREWED INTO THE HAND GRIP. THE SPR4Y HEAD IS ANGLED ~T APPROXIMATELY 80 DEG~EES. 

IUISPECI MENS Of THIS APPARATUS WERE CAPTURED IN 19!>9 FROM ENEMY FORCES IN· SOUTH VIETNAM • 
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DST-16005-148-76-SUP l 
U N C L A S S I F I E D 

NOHEN: DECONTAMINATION APPARATUS, HANPACK HODEL ? IUI 
FOM-4230-1-2-1-A 

COUNTRY: UNIOENTfFIED PRODUCED/ADOPTED: ?/? 

CURRENT STATUS: USED BY NORTH VIETNAM ARMY PERFORMANCE: 

MAJOR COMPONENTS: 

COVERAGE ------------ 4.65 SQ H ? 
DISCHARGE RATE ----- APPROX D.47 L 

- PER MINUTE 
TANK --------------- HETll DISCHARGE TIME ------ 19 MINUTES ? 
PUHP 

-POWER DRIVEN ----
-HAND OPERATED ----

HOSE ---------------
STRAPS ------------

PHYSICAL DATA: 
CAPAC !TY 

N/A 
METAL 
RUBBER 
CANVAS WEllBING 

-MAXIMUM --------- 11.5 L 
-WORKING --------- 9.S L 

WEIGHT 
-FILLED---------- 17 KG 
-EH PTY -------- S • 7 KG 

DI HENS IONS 
-LENGTH ----~--- 46 CH 
~WIDTH ---------- 3D C~ 
-HEIGHT --------- 16.5 CH 

OECONTAMINANTS: SEE TEXT 

REMARKS: 

OPERATING PRESSURE -- ? 

PLUMBING SYSTEM: 

GENERAL DATA: 
CARRIER 

-TYPE -------------
-CAPAC I TY -------

CREW ---------~-----
HI SC ECU I PH ENT 
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UNCLASSIFIED 

NOKEN: OECONTAKINATION APPARATUS• MANPACK MODEL 7 CUI 

P.RODUCEO/ADOPTED: 717 

N"'° 509974 
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DST-l600S-14S-76-SUP 1 
U N t L A S S I F I E D 

NIJMEN: DECONTAHINATION APPARATUS. NANPAtK HODEL 7 IUI 

PRODUCED/ADOPTED; 111 
FON-4230-1-2-1-B 

COUNTRY; UNIDENTl·FIED 

Neg. 511196 (UNCLASSJFlED) 
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*APPENDIX III 

DST-1600S-148-76-SUP 1-CHG 3 
27 August 1982 

STATE DEPARTMENT SPECIAL REPORT NO. 98, CHEMICAL 
WARFARE IN SOUTHEAST ASIA AND AFGHANISTAN 

11196 
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AC •••••••••••••••••• 
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THE SECRETARY OF STATE 

WASHINGTON 

TO tllE CONGRESS OF THE UNlTED STATES: 

The years from 1914 to 1918 were among the most destructive of human life 
in mankind's history., Yet the. !!8Crifice ot milliqns .brought no lasting peace. Of the 
elaborate structure for collective security., and the series ·of pacts outlawing war and 
controlling arnui.ment.s which were negotia.te<i in the aftermath of this First World 
War, little remains today. The League of Nations, the Kellogg-Briand Pact, and the 
Washington Naval Agreement WE!!e all swept away in the tide of· aggression which 
culminated in a second global conflict. Almost the sole surviving monument, in the 
law of nations, to the twenty million deid of the First World War is the 1925 
Geneva Prot.ocol outlawing chemical and J>iologieal warfare. • 

Today this aecord, among the oldest of arms control agreement.a still in force, 
along with another more ~nt such agreement banning biological and toxin 
weapons, is again in danger of being swept away by a new tide of aggressi.on. Over 
the past seven yea.rs chemical and toxin weapons have been used, on an ever· 
widening scale1 in gei:iocidal campaigns against defenseless peoples. These weapons 
are being used for precisely the reason mankind has condemned and sought to . 
outlaw them~because of their indisc.rimil)ate action and horrific effects. Today 
evidence of chemica1 and toxin wadare has accumulated to the point where the in
ternational community can no longer ignore the challenge. 

The enclosed report on the use of chemical and toxin .weapons by the Soviet 
Union and its Allies in Laos, Kampuchea, and Afghanistan has been prepared for 
submission to the Congress, to the United Nations, and to each member of the inter
national community. The report is drawn from information made available to the 
United States Government since 1975, It contains the most comprehensive compila
tion of material on this subject available, and presents conclusions which are fully 
shared by all relevant agencies of the United States Government. 
· -· The international co~unity and the world public need not rely solely on this 

report to form their judgment, nor only upon the United States to provide their in
formation. Letha.I chemical and toxin weapons are regrettably still in use in Laos, 
Kampuchea, and Afghanistan. New victims appear, new witnesses come forward, 
new scientific evidence is uncovered with increasing frequency. The great bulk of the 
information ·in the enclosed repc:)rt could have. been collected and analyzed by any in
terested government, international organization, or major news service. If the 
efforts of the United St.ates Governinent to call attention to chemical warfare in 
Afghanistan and Southeast Asia stimulate others to discover for themselves, and 
join in efforts to expose the truth, this report will have served its most important 
purpose. 

Sincerely, 

Alexander M. Haig! Jr. 
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This study presents the evidence avail
abl.e to the U.S. Gavernment on chemical 
warfare activities in Laos, Kampuchea, 
and Afghanistan thr<YUgh JanWJ,ry 198! 
and e::camines the Soviet involvement in 
those activities. It is based on a massive 
amount of information, from a variety of 
sources, which has been carefully com
piled and analyzed over the yea.rs. The 
paper is accompanied by anneus and 
tabl.es that provide details of the medical 
evidence and sample analyses, a 
technical description of triclu>thecene tcnr 
ins, and other supportiT111 data. 

INTRODUCTION 

Nearly 7 years ago, reports of the use 
of lethal chemical weapons Pegan to 
emerge from Laos. In 1978, similar 

· reports started to come from Kampu
chea, and in 1979 from Afghanis.tan. 
Early reports were infrequent and frag
mentary, reflecting the remoteness of 
the scene of conflict'and the isolation of 
those subjected to such attacks. In the 
summer of 1979, however, the State 
Department prepared a detailed compila
tion of interviews with refugees from 
Laos on this subject. That fall, a U.S. 
Army medical team visited Thailand to 
conduct further interviews. By the 
winter of 1979, the United States felt 
that it had sufficiently firm evidence of 
chemical warfare to raise the matter 
with the governments of Laos, Vietnam, 
and the Soviet Union. All three govern
ments denied that a basis for concern 
over the use of chemical warfare agents 
existed. 

Dissatisfied with these responses, 
and possessing further reports that 

· lethal chemical agents were in use in 
Southeast Asia and Afghanistan, the 
U.S. Government in 1980 began to raise 
the issue publicly in the United Nations, 
with the Congress, and in other forums. 
In August of that year, the State 
Department provided extensive docu· 
mentation containing evidence of chemi
cal weapons attacks to the United Na
tions and also made this material public
ly available. In December, as a result of 
efforts by the United States and other 
concerned nations, the U.N. General 
Assembly voted to initiate an inter
national investigation into the use of 
chemical weapons. This investigation is 
still underway. To date, the U.N. invest· 
igating team has been denied admission 

· to any of the three countries where 
these weapons are in use. 

Despite the volume oHnformation 
on chemical warfare in Southeast Asia 
which had become available by 1980, 

there remained one major unresolved 
issue-the exact nature of the chemical 
agents in use. Collection of physical 
samples was hind!lred by the remoteness 
of the then principal areas of conflict
as many as 6 weeks by foot to the 
nearest international border. Tests for 
known chemical warfare agents on those 
samples that were obtained proved con
sistently negative. 

In order ·to identify the chemical 
agents in use, U.S. experts in late 1980 
began to go back over all the r~port
ing-as. far back as 1975-looking for 
new clues. 11) particulai', they sought to 
match the reported syi'hptomatology of 
victims-which commonly included skin 
irritation,· dizziness, nausea, bloody 
vomiting and diarrhea, and internal 

.hemorrhaging-with possible causes. As 
a result of this review, the U.S. Govern-
ment in mid-1981 began to test physical 
samples from .southeast Asia for the 
presence of toxins. These substances are 
essentially biologically produced 
chemical poisons. Although they have 
never before been used in war, this. was 
a teclmical possibility, and it was noted 
that certain toxins could produce the 
sorts of symptoms observed in South
east Asian victims of chemical warfare. 

In August 1981, unnatural levels and 
combinations of lethal trichothecene tox
ins were detected, .in the first sample to 
be tested by the United States for such 
agents. This consisted of vegetation 
taken from a village in Kampuchea 
where an attack occurred in which peo
ple had died after exhibiting the symp
toms descnbed above. In succeeding 
months, further samples, taken from the 
sites of attacks in both Kampuchea and 
Laos, yielded similar results. So did 
samples of blood taken from victims of a 
chemical attack in Kampuchea. 

Despite a continued flow of reports, 
dating hack over 7 years, of chemical 
warfare in Southeast Asia and more 
recently Afghanistan, and despite the 

· still mounting physical evidence of the 
use of trichothecene toxins as warfare 
agents, doubts as to the conclusive 
nature of the available evidence have 
persisted: These doubts have arisen for 
several reasons. For one, the evidence of 
the use of lethal chemical weapons has 
become available over a period of 
several years and from a variety of 
sources. Few governments, journalists, 
or interested members of the public have 
been exposed to all of this evidence, nor 
has it been available in any one place. A 
second difficulty has been the inevitable 
need for the U.S. Government to protect 
some of the relevant information, often 
gathered at personal risk to individuals 
who secured it, or obtained through the 
use of highly sensitive methods. 

Chronology of Diplomatic/ · 
International Actions on Chemical 

. Warfare Use 

October 1978 

The United St.ates called to the attention 
of the Lao Charge d'A:Jfaires in Washington 
the press reports alleging use of poison gas in 
Laos. 

Assistant Secretary of State for East 
Asian and Pacme Affairs Holbrooke traveled 
to Vientiane and discussed our concerns over 
H'Mong human rights and other issues with 
Lao leaders. 

Late 1978 

The Department of State directed u:.s. 
diplomatic missions iD. the Southeast Asia 
area to seek to develop information on the 
alleged use of poison gas against the H'Mong. 

January 1979 

The Department of State agajil informed 
the Lao Embassy of U.S. concerns about 
reports of poison gas use in ~·. co~ling 
this with a similar dema.rche m Vientiane. 
The Lao denied the validity of the reports. 

March 1979 

The U.S. Representative to the 35th ses
sion of the U.N. Human Rights Commission 
expressed U.S. concern atx:>~t the p~t of 
the H'M?ng• specifically raismg the poLSon • 
gas use 1Ssue. , 

May 1979 

A State Department representative went 
to refugee camps in Thailand to interview 
H'Mong claiming t;Q be eyewitnesses and/or 
victims of poison gas attacks in Laos. 

A St.ate Department representative 
visited Vientiane where he discussed the 
problem with various diplon.iati~ missions and 
the senior U .N. representative m Laos. Dur
ing that visit, be raised U.S. concerns 3;h<mt 
the problem directly with the Lao Foreign 
Ministry. 

September 1979 

A Department of Defense medical team 
was dispatched to Thailand to interview and 
prepare a report on H'Mo~ refugees having 
knowledge of gas attacks m Laos. 

November 1979 

Demarches were made to the Vietnamese 
in Paris and to the Soviets in Moscow 
expressing U.S. concerns ~u; reparts of 
poison gas being used against resistance 
forcesq in Laos. Both the Soviets and Viet
namese supported the Lao denial of the 
validity of the reports.. 

December 1979 

State and Defense Department officials 
presented evidence of gas att.acks in Laos to 
the House Foreign Affairs Committee. 



•

ruary 1980 

--f A bilateral demarc.he was made to the 
viets about U.S. concerns regarding chemi

cal warfare use in both Laos and Kampuchea 
and about reports that chemical weapons 
were being used by the Soviets in Afghani
stan. The demarche was made in Geneva in 
the context of the U.S./Soviet bilateral 
negotiations on a comprehensive prohibition 
of chemical weapons production, develop
ment, and stockpiling. 

May 1980 

An interagency team of U.S. Government 
political, technical, and intelligence officers 
was dispatched to Eiirope to brief the allies 
about the problem and to stimulate support 
for having an impartial international in
vestigation .conducted. 

July 1980 

Another bilateral demarche was made to 
the Soviets in the context of the U.S./Soviet 
bilateral chemical warfare negotiations, con
cerning the problem of the reported use of 
chemical weapons in both Southeast Asia and 
Afghanistan. 

The Inter-Parliamentary Union adopted a 
resolution calling for an tinpa:rtial interna
tional investigation of reports of chemical 
weapons use. 

_ . August 1980 

JAThe United St.ates circulated to U.N. 
~~r states a 125-page compendium of 

reports and declassifled intelligence informa
tion pertaining to the use of chemical . 
weapons in Laos, Kampuchea, and Afghani-
stan. · 

The 40-nation Committee on Disarma
ment included language'"in its Annual Report 
to the U.N. General Assembly on the need 
for an impartial international investigation of 
the problem of chemical weapons use. 

December 1980 

With the full and active support of the 
United States, the West, and others, the 
U.N. General Assembly adopted a resolution 
(A/35/144 C) establishing a U.N. investiga
tio~ under the auspices of the U.N. 
Secretary General and with the_ assistance of 
qualifled medical and technical eicperts, of 
reports of chemical weapons use. The vote 
was 78 in favor to 17 opposed; with 36 
abstentions. 

March 1981 

In accordance with U.N. General 
Assembly Reso!Ution A/351144 C and the re
quest of the U.N. Secretary General, the U.S. 
submitted detailed information pertaining to 
the reports of the use of chemical weapons in 
Southeast Asia and Afghanistan.. The U.S. 
submisSion consisted of a letter summarizing • • 

the U.S. submission, the U.S. compendium of 
reports from August 1980, an update to that 
compendium covering the period through 
January-February 1981, the transcripts of 
congressional hearings held on the subject in 
December 19.79 and in April 1980; and the 
'texts of House and Senate resolutions con
demning the use of chemical weapons. 

July 1981 

The United States provided further 
details and written responses to questions 
from the U.N. Group of Eicperts concerning 
the U.S. submission of March 1981. 

September 1981 

Secretary Haig. announced, in his 
September 13· speech in Berlin, that the. 
United States had obtained physical evidence 
of the use of lethal mycotoxins in Southeast 
Asia, discovered in the analysis of"a leaf and 
stem sample obtained from the site of a 
chemical attack in Kampuchea. 

On September 14, the United· States sub
mitted a report on the new evidence pertain
ing to the use' of mycotoxins to the U.N. 
Group of.Experts investigating reports of 
chemical weapons use. 

Under Secretary of State for Political 
Affairs St.oessel held a press conference in 
Washington on September 14 and provided a 
detailed press backgrounder on the new 
evidence. .. 

Secretary Haig raised U.S. concerns 
about the new evidence pertaining to the use 
of lethal mycotoxins in Southeast Asia 8.nd 
about the 1979 Sverdlovsk anthrax incident 
with Soviet Foreign Minister Gromyko during 
their bilateral consultations ;i.t the United Ni
tions in New York. 

October 1981 

Following up the Haig/Gromyko discus
sions, detailed bilateral demarches were made 
to the Soviets in Washington by Acting Arms 
Control and Disannament Agency Director 
Grey; and a followup in Moscow by the U.S. 
Deputy Chief of Mission, on the general sub
ject of Soviet Biological Warfare Convention 
compliance and specific U.S. concerns regard
ing the 1979 Sverdlovsk anthrax incident and 
the evidence of the use of tricllothecene "· 
mycotoxins in Southeast Asia. The Soviets re
jected U:S~ concerns once again in their for
mal response in November. 

An interagency team of political, tech
nical, and intelligence officers was dispatched 
to Europe to brief the allies about the new 
evidence of the use of lethal mycotoxins in 
Southeast Asia. 

A delegation of U.S. Government politi
cal, technical, and medical experts appeared 
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before the u:N. Group of Experts to respond 
to questions pertaining to the U.S. submis
sion on September 14 of new evidence con
cerning the use of lethal mycot.oxins in South
east Asia. 

November 1981 

The U.N. Group of Experts investigating 
reports of chemical weapons use traveled to 
Thailand to visit refugee camps and interview 
and examine survivors and eyewitnesses of 
chemical attacks in Laos and Kampuchea. 
While there, the experts also obtained 
samples from alleged chemical attacks and 
samples of vegetation and blood from 
refugees exposed to chemical attacks. 

Richard Burt, Director of the Bureau of 
Politico-Military Affairs, in testimony before 
the Congress; announced the results of 
analyses of additional samples of chemical 
warfare use revealing the presence of high 
I evels of mycotoxins and the results of 
analyses of control samples from Southeast 
Asia which were found to contain nil myco
toxins. 

The United Sta.tes submitted a report on 
its analyses of chemical warfare use samples 
from both Kampuchea and Laos, which were 
found to contain high levels of mycotoxins, to 
the U.N. Group of Experts investigating 
reports of chemical weapons use. 

Demarc.hes were made to the Vietnamese 
in New York and to the Lao in Vientiane 
regarding the evidence of the rise of lethal 
mycotoxins in the conflicts in Kampuchea and 
Laos. Both the Vietnamese and' the Lao re
jected the evidence and denied the validity of 
U.S. concerns. 

December 1981 

The' U .N. Secretary General submitted 
the Report of the U.N. Group of Experts in
vestigating reports of chemical weapons use 
(A/36/613). The report was inconclusive and 
stated that the group had been unable t.o 
carry out all the actions it had intended (i.e., 
on-site visits to Afghanistan, Laos, and Kam
puchea) due to the refusals to cooperate of 
the countries concerned, and that it had been 
unable to complete some of the actions it had · 
planned (e.g., on-site visits to Pakistan, 
analysis of the samples obtained in Thailand) 
in the time available. 

With the full and active support of the· 
United States, the West, and others, the 
U.N. General Assembly adopted a resolution 
(A/36/96 C) extending for another year the 
mandate of the U.N. Secretary General's 
Group of Experts investigating reports of 
chemical weapons use. The vote on the 
resolution was 86 in favor to 20 opposed, • 
with 32 abstentions. 
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This report represents an effort of 
the U.S. Government to correct the first 
deficiency and to ameliorate the second 
to_the extent possible. In preparation of 
this report, all of the information avail
able to the U.S. Government on chemi
.cal weapons use in Laos, Kampuchea:, 
and Afghanistan was assembled in one 
place. This information was again re
viewed, analyzed, cross-indexed, and 
organized in a coherent fashion. Based 
upon this comprehensive analysis, a set 
of conclU.Sions were draWn, conclusions 
which have since been reviewed and 
agreed on without qualification by every 
relevant agency of the U.S. Govern-
ment. · 

The evidence upon which this report 
is based is of several kinds; including: 

• Testimony of those who saw, ex
perienced, and suffered from chemical 
weapons attacks; 

• Testimony of doctors, refugee 
workers, journalists, and others who had 
the opportunity to question large · 
numbers of those with firsthand experi
ence of chemical warfare; 

• Testimony of those who engaged 
in chemical warfare or were in a posi
tion to observe those who did; ' 

• Scientific evidence, based upon the 
analysis of physical samples taken from 
sites where attacks had been conducted; 

• Documentary evidence from open 
sources; and 

• Intelligence derived from "national 
technical means." 

These sources provide compelling 
evidence that tens of thousands of un
sophisticatl;ld and defenseless peoples 
have for a period of years been sub
jected to a campaign of chemical at
tacks. Taken together, this evidence has 
/,ed the U.S. Government to conclude that 

. Lao and Vietnamese farce.~, Operating 
under Soviet supervision, kave, since 
1975, empl,vyed l£thal chemical and toxin 
weapons in Laos; that Vietnamese farces 
have, since 1978, used lethal chemical 
and toxin agents in Kampuchea; and 
that Soviet farces kave used a variety of 
l£thal chemical warfare agents, including 
nerve gases, in Afghanistan since the 
Soviet invasion of that country in 1979. 

The implications of chemical warfare 
in Afgha...Jistan a...1d Southeast Asia are 
painful to contemplate but dangerous to 
ignore. This activity threatens not only 
the peoples of those isolated regions but 
the international order upon which the 
security of all depends. Those who today 
suffer chemical warfare against their 

. homelands are powerless to stop it. The 
prohl'bitions of international law and 
solemn agreement are not self-enforcing. 
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Only an alert and outspoken world com
munity, intent to maintain those stand
ards of international behavior it has so 
painfully achi~ved and so tenuously es
tablished, can bring sufficient pressure 
to bear to halt these violations of law 
and treaty. It is hoped that publication 
of this report will be one step in this 
process, the end result of which will be 
the cessation of chemical warfare and 
the strengthening of the rule of law in 
the affairs of nations. 

KEY JUDGMENTS 

Laos. The U.S. Government has 
concluded from all the evidence that 
selected Lao and Vietnamese forces, 
under direct Soviet supervision, have 
employed lethal tricliothecene toxins and 
other combinations of chemical agents 
again~ H'Mong resisting government 
control and their villages since at least 
l976. Trichothecene toxins have been 
positively identified, but medical symp
toms indicate that irritants, incapaci
tants, and nerve agents also have been 
employed. Thousands have been killed or 
severely injured. Thousands also have 
been driven from their homeland by the 
use of these agents. 

Kampnch.ea. Vietnamese forces 
have used lethal trichothecene toxins on 
Democratic Kampuchean (DK) troops 
and Kluner villages since at least 1978. 
Medical evidence indicates that irritants, 
incapacitants, and nerve agents also 
have been used. 

Afghanistan. Soviet forces in 
Afghanistan have used a variety of 
lethal and nonlethal chemical agents on 
mujahidin resistance forces and Afghan 
villages since the Soviet invasion in 
December 1979. In addition, there is 
some evidence that Afghan Government 
forces may have used Soviet-supplied 
chemical weapons against the mujahidin 
even before the Soviet invasion. 
AlthQugh it has not been possible to 
verify through sample analysis the 
specific agents used by the Soviets, a 
number of Afghan military defectors 
have named the agents brought into the 
country by the Soviets and have de
scn'bed where and when they were 
employed. This information has been 

· correlated with other evidence, including 
the reported symptoms, leading to the · 
conclusion that nerve agents, phosgene 
oxime, and various incapacitants and 
irritants have been used. Other agents 
and toxic smokes also are in the coun
try. Some reported symptoms are con-

. sistent With those produced by lethal or 
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sublethal doses of trichothecene toxins, 
but this evidence is not conclusive. 

The Soviet Connection. The conc.u
. sion is inescapable that the toxins and 
other chemical warfare agents were 
developed in the Soviet Union, provid 
to the Lao and Vietnamese either direct
ly or through the transfer of know-how, 
and weaponized with Soviet assistance 
'in Laos, Vietnam, and Kampuchea. 
Soviet military forces are known to 
store agents in bulk and move them to. 
the field for munitions fill as needed. 
This P.ractice also is followed in South
east Asia and Afghanistan, as evidenced 
by many reports which specify that 
Soviet technicians supervise the ship
ment, storage, filling, and loading onto 
aircraft of the chemical munitions. The 
dissemination techniques reported and 
observed evidently have been·drawn 
from years of Soviet chemical warfare 
testing and experimentation. There is no 
evidence to support any alternative ex
planation, such as the h'!fPothesis that the 
Vietnamese prod'lice and emp'Wy toxin 
weapons completely on their own. 

METHODOLOGY 

The judgments of this study were ar
rived at through a rigorous analytical 
process. \ • 

• · Every relevant piece of informa "' ' 
tion on reported chemical warfare inci-
dents was.reviewed, recorded, and tabu
lated. Numbers of attacks and deaths 
were screened for possible duplication. 
EXtensive data on the Soviet chemical 
and biological warfare program also 
were reviewed. 

• All the test data on physical evi
dence available to the U.S. Govern
ment-including environmental samples 
and background controls-were re
viewed. 

• A scientific report on toxins, 
which concluded that trichothecenes 
probably were among the agents used in 
Southeast Asia, was prepared. 

• The medical evidence was ana
lyzed, drawing on all available informa
tion from Southeast Asia and Afghani
stan and incorporating the findings of a 
Department of Defense medical team, 
which concluded that at least three 
types of agents were used in Laos. 

• Extensive consultations were held 
with government and nongovernment 
scientists and medical authorities, many 
of whom were asked to review the evi
dence. Experts from other countries also 
w~ oorumlted. ti) 



After the data were organized to 
permit comparative analysis, the study 
focused on three separate questions. 

Ii .• • Have lethal and other casualty-
-\. ducing agents been used in Southeast 

" · sia and Afghanistan? 
• What are these agents, and how 

and by whom are they employed? 
• Where do these agents originate, 

and how do they find their way to the 
field? 

Although the evidence differs for 
each country, the analytical approach 
was the same. Testimony of eyewit
nesses-date, place, and type of at
tack-was matched against information 
from defect.ors, journalists, international 
organizations, and sensitive information 
that often pinpointed the time and place 
of chemical attacks. In addition, infor
mation on military operations in the 
areas where chemical attacks had been 
reported was exammed f.o establish 
whether air or artillery strikes took 
place or whether there was fighting in 
the areas where chemical agents report
edly were used. In all three countries, 
instances were identified in which eye
witness accounts could be oorrel,a,ted 
directly with injormatwn from other 
sou:rces on military operaticns in 'JYl"Og
ress. 

There is no evidence of any system-

~
-. ·c propaganda campaign by either the 

ong in Laos or the Afghan resist
ce forces to promote the allegation 

that chemical agents .have been used on 
their people. On the other hand, there 
were early indications that Pol Pot's· 
Democratic Kampuchea.n resistance did 
engage in an organized propaganda cam
paign on chemical agent use, These in
dications made U.S. Government 
analysts cautious about accepting DK 
allegations, which increased markedly 
after the chemical attacks in Laos were 
publicized. For Kampuchea, therefore, 
special efforts were t.aken t.o confirm 
such allegations by analyzing sources of 
information that in no way could be con
sidered part of a propaganda or decep
tion campaign. 

DISCUSSION OF FINDINGS 

In September 1981, the U.S. Governc 
ment decls:red publicly that t.o:xins
poisonous chemical. substances extracted 
from biological material-probably were 
the mysterious lethal agents used for 
many years in·La.osand Kampuchea. 
The statement was prompted by the 

,...---.., discovery of high levels of trichothecene 
flEl' - in a vegetation sample collected 

~\ 1 rtly after a March 1981 Vietnamese 
·~- emical att.ack in Kampuchea. This con-

clusion, however, rested on a much 
broader base of evidence than analysiS 
of one saµiple. . 

By April 1980,. the U.S; Government 
had already concluded that lethal agents 
almost certainly had been used against 
H'Mong tribespeople in Laos. There was 
less certainty then about the use of 
lethal agents in Kampuchea, mainly 
because of the already mentioned suspi
cions about the propaganda campaign of 
Pol Pot's Democratic Kampuchean 
forces, although their claims subsequent
ly were shown to be valid: It was also 
concluded that chances were about even 
that- lethal agents had been used in 
Afghanistan. There was little doubt by 
April 1980 that riot-control agents and 
some form of incapacitants had been 
used in all three countries. Since that 
April 1980 assessment, additional 
evidence has allowed a much firmer con
clusion. There is now no doubt that · 
casualties and deaths have resulted from 
chemical attacks in all three countries. 

What Chemical Agents Are 
Being Used? 

As soon as it was determined that 
chemical agents had been used, an effort 
was made t.o identify the specific agents. 
To do this it was necessary t.o collect 
and analyze at least one of the following: 
environmental samples contaminated 
with agents, the munitions used t.o 
deliver agents, or biological specimens 
from victims of an attack. A study by 
medical-toxicological experts of symp
toms exluoited by individuals exposed to 
t.oxic agents provides a good indication 
of the general class of chemical agent 
used. Thus, the range of clinical mani
festations from chemical agents, as 
reported by a U.S. Army investigative 
team in Thailand, resulted in the deter
mination that nerve agents, irritants 
such as CS, and highly toxic hemorrhag
ic chemicals or mlxture of chemicals 
were used in Laos. 

Other medical-t.oxicological person
nel who reviewed the evidence and con· 
ducted their own investigation reached 
the same conclusion. They further in
dicated that toxins such as the trichothe
eenes were a probable cause of the lethal 
hemorrhaging effect seen in Kampuchea 
and Laos. In many cases,· symptoms 
reported by the Democratic Kampu- . 
chean forces in Kampuchea and the mu. 
jahidin in Afghanistari werefsimilar t.o . 
those reported by the H'Mong in Laos. 
Moroover; symptoms reported from 
Afghanistan· and Kampuchea indicated 
that a highly potent; rapid-acting, in
capacitant "knockout" chemical also was 
being used. Mu,faAidin victims and wit-
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nesses t.o chemical attacks reported 
other unUSua.l symptoms, including a 
blackening of the skin, severe skin irrita
tion along with multiple small blisters 
and severe itching, severe eye irritation, 
and difficulty in breathing-all of which 
suggests that phosgene oxime or a 
similar Substance was used. 

Collecting samples possibly contami
nated with a t.oxic agent during or after 
a chemical assalllt is difficult under any 
circumst.anees bufparticularly when the 
assault is against ill-prepared people 
without masks or other protective eqtiip
ment. Obtaining contaminated samples 
that will yield positive traces of specific 
chemical agents depends on many face 
t.ors. These include the persistency of 
the chemical, the ambient temperature, 
rainfall, Wind. conditions, the medium on 
which the chemical was deposited, and 
the time, care, and packaging of the . 
sample from collection t.o laborat.ory· 
analysis. 

Many traditional or known chemical 
warfare agents are nonpersistent and 
disappear from the environment within 
a few minutes to several hours after be.: 
ing dispersed. Such agents include the · 
nerve agents sarin and· ta.bun; the blood 
agents hydrogen cyanide and cyanogen 
chloride; the choking agents phosgene 
and diphosgene; and the irritant 
phosgene oxime. Other standard 
chemical warfare agents-such as the 
nerve agents VX and thickened soman 
and the blistering agents sulfur mustard, 
ni~ogen mustard, and lewisite'-may 
persist for several days t.o weeks 
depending on weather conditions. 

The trichothecene toxins have good 
persistency but may be diluted by 
adverse weather conditions t.o below 
detectable concentrations. To maximize 
the 'chances of detection, sample collec
tions need t.o be made as rapidly as · 
possible after a chemical assault; as with 
many agents, this means minutes to 
hours. Under the circumstances of 
Southeast Asia and Afghanistan, such 
rapid collection has simply not· been 
possible. Although many samples were 
collected, few held any realistic prospect 
of yielding positive results. It is fortu
nate that trichothecenes are sufficiently 
persistent and in some cases were not 
diluted by adverse weather conditions. 
Thus we were able t.o detect them 
several months after the attack. 

Samples have been collected from 
Southeast Asia since mid-1979 and from 
Afghanistan since May 1980. To date, 
about 50 individual samples-of greatly 
varying types and usefulness for. analyti
cal purposes'-have been collected and 
analyzed for the presence of known 
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chemical warfare agents, none of which 
has been detected. Based on recorrunen
dations by medical and t.oxicologiCal ex
perts and :findings of investigators from 
the U.S. Army's Chemical Systems 
Laboratory, several Qf the samples have 
been analyzed for the trichothecene 
group of mycot.o:idns. Four samples, t'.wo 
from Kampuchea and. two from Laos1 
were found t.o contain high levels of tri
chothecene .toxins. In addition, prelimi' 
nary results of the analysis of blood'. 
samples drawn from victims of an attack 
indicate the presence. of a trichothecene 
metabolite of T-2, namely HT-2 .. 

A review of all reports indicates the 
use of many different chemical agents, 
means of delivery, and types of chemical 
attacks. The use of trichothecene toxins 
has been identified through symptoms 
and sample analysis. In some cas.es, 
however, the symptoms suggest other 
agents, such as nerve gas, which have 
not been icJenti:fied through sample 
analy5is . .-8igni:ficant differences as well 
as similarities have surfaced in the 
reports from the three countries. The 
evidence from each country, therefore, 
is described separately, with attention 
drawn to similarities where appropriate. 

Laos 

Reports of chemical attacks against 
H'Mong villages and guerrilla strong
holds in Laos date from the summer of 
1975 to the present (see Table 1). Most 
of the reports were provided by H'Mong· 
refugees who were interviewed in Thai
land and the United States. More than 
200 interviews were carried out various:
ly by U.S .• Embassy officials in Thailand, 
a Department of Defense team of 
medical-toxicokigical experts (see Annex 
B), U.S. phy8icians, Thai officials, jour
nalists, and representatives of interna
tional aid and relief organizations. Ac
cording to the interviews, Soviet AN-2 
and captured U.S. L-19 and T-28/41 
aircraft usually were employed t.o 
disseminate t.oxic chemical agents by 
sprays, rockets, and bombs. In some 
cases, Soviet helicopters and jet aircraft 
were said t.o have been used. 

The reports describe 261 separate 
attacks in which at least 6,504 deaths 
were cited as havi."lg resulted directly 
from exposure t.o chemical agents. The 
actual number of deaths is almost cer
tainly much higher, since the above 
:figure does not take account of deaths in 
attacks for which no specific casualty 
:figures were reported. The greatest con
centration of reported chemical agent 
use occurred in the area where the three 

8 

TABLE 1 

Laos: Summary of Reported Chemical Attacks 
and Associated Deaths, 1975-81 

Time Period ArH AHacka8 Dealhab 

Summer 1975 Vientiane 2 25+ 
Fall 1976 Phou Bia B 10 

Savannakhet 1 10 
Win)er 1976-77 Phou Bia 2 16 
Spring 1977 Phou Bia 6 66+ 

Khammouan 2 1 
Summer 1977 Phou Bia 6 95 
Fall 1977 Phou Bia 1 25 
Winter 1977-7B Phou Bia 10 1,328+ 

Savannakhet 6 224 
Spring 1978 Phou Bia 34 969+ 
Summer 197B Phou Bia 22 664+ 
Fall 1978 Phou Bia 19 572 
Winter 1978-79 Phou Bia 5 15+ 
Spring 1979 Phou Bia 36 257+ 
Summer 1979 Phou Bia 5 239+ 
Fall 1979 Phou Bia 10 56 

Xaignabouri 2 24+ 
Winter 1979-80 Phou Bia 4 10+ 
Spring 19BO Phou Bia 3 24 

Summer 1980 Phou Bia 6 1B7+ 
Fall 1980 Xalgnabouri 1 12 

Phou Bia 7 BB+ 
Savanna~het 3 1+ 

Winter 19BD-81 Xaignabourl 2 57 
Phou Bia 4 B2 
Vientiane 1 1+ 

Spring 19B1 Houaphan 2 ? 
Phou Bia 7 21B 
Vientiane 1 

Summer 19B1 Phou Bia ? 
Fall 1981 Phou Bia 4 500+ 

.Khammouan 3 534+ 
226 6,310+ 

a This tabulation omits 35 attack sites, accounting for 194 deaths, which could not be geographically 
located in the reports. The totals overall were 261 attacks and more than 6,504 deaths. 

b A plus sign Indicates that tha·report{s) of deaths gave a mlnimum·figure. In some cases (shown with a 
question mark) deaths were reported, but no number was given. Other reports {signified with a dash) gave no ln
fonnatlon on fatalities. 

provinces of Vientiane, Xiangkhoang, 
and Louangphrabang adjoin (see map). 
This triborder region accounted for 77% 
of the reported attacks and 83% of the 
chemical-associated deaths. Most of the 
reported attacks took place in 1978 and 
1979. Since 1979, the incidence of chemi
cal attackS appears to have been lower, 
but reported death rates among un
protected and untreated victims were 
higher. Only seven chemical attacks 
were reported in the fall of 1981, for ex
ample, yet 1,034 deaths were associated 
with those incidents. 
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The medical sympt.oms reportedly 
produced by the chemical agents are" 
varied. According to knowledgeable 
physicians, the.sympt.oms clearly point 
to at least three types of chemical 
agents-incapacitant/riot-control agents, 
a nerve agent, and an agent causing 
massive hemorrhaging. The last-named 
was positively identified as trichothecene 
t.oxins. This was announced publicly by 
Secretary Haig in September 1981. 

In a number of the refugee reports, 
eyewitnesses described attacks as con- L.._" 
sisting of "red gas" or a "yellow cloud. n w---J 
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Laos: Chemical Warfare Operational· Areas 

Thailand 

~ 
~ Area of concentrated chemical attacks 

Houaphsn Province where chemical attacks have occurred 

~ Military region headquarters containing chemical sections 

2::,,. Refugee camp 

• Sampling area-tr!chothecene toxins 

+ Airfield 

() 
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Red gas was considered the more lethal. 
A former Lao Army captain stated that 
the "red gas" caused the H'Mong to die 
within 12 hours. An employee of an in
ternational organization interviewed vic
tims of a September 15, 1979 attack in 
which nonlethal rounds preceded an at
tack by :five or six "red gas" bombs that 
coverefi a 500-me\;er area. Persons 
within 30-100 meters of the circle died 
in 10 minutes aft.er severe convulsions. 
Others had headaches, chest p~, and 
vomitiiig but did not die. 

Every qualified interrogator who 
systematically mterviewed the H'Mong 
refugees concluded 'that they had been 
subjected tp chemical att.;icks. A U.S. 
Government medical team returned 
from Thailand in 19.79 convinced that 
several unidentified chemical warfare 
agentS had produced the symptoms 
described by the refugees. This evidence 
was expaJlded by testimony from a 
variety of sources, including that of a 
Lao pilot who flew chemical warfare 
missions before defecting in 1979. His 
detailed description of the Lao, Viet
namese, and Soviet program to use 
chemical.agents to defeat the H'Mong 
resistance helped dispel any lingermg 
suspicions that the refugees had 
fabricated o!'..-embellished the stories. 
The Lao pilot described the chemical 
rocket he had :fired as having a more 

·loosely :fitting warhead than a conven
tional rocket. (His account appears in 
Annex A.) 

In 1977, a H'Mong resistance leader 
found a U.S. 2.75-inch rocket• with a 
modified Soviet warhead that fits the 
Lao pilot's description. Other sources 
reported that U.S. 2.75-inch rockets 
were fitted with Soviet-supplied lethal 
chemical warheads by Soviet and Viet
namese technicians at facilities in Vien
tiane as well as in Xiangkhoang and 
Savannakhet Provinces. Munitions 
storage facilities suitable for storing 
chemical agents and weapons have been 
identified in each of these provinces. The 
aircraft types-AN-2s, L--19s, and 
T-28/41s-most often reported by the 
H'Mong refugees as being used to 
deliver chemical agents have been iden
tified as based on airfields in northern 
Laos throughout this period. A special 
Lao Air Force unit is responsible for 
chemical rockets. The unit is com
manded by a Soviet-trained Lao and has 
a Soviet rocket e:Xpert attached as an 
adviser. 

• During withdrawal of U.S. forces from 
Vietnam, thousands of these fell into Viet
namese hands. 
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Obtaining additional data for Laos 
has been difficult because of the nature 
of the fighting there. There have been 
few major operations. The reports 
reflect numerous minor engagements be
tween the opposing forces. In nearly all 
cases, the chemical use reported has 
been directed agaipst villages, in the 
absence of obvious combat operations. 
This lends support to the Lao pilot's 
claim that the Vietnamese and Lao 
military commands were engaged in. a 
''H'Mong extermirui.tion" campaign. 

Of particular interest are the circum
stances surrounding the collection of 
two physical samples found to contain 
lethal toxins. The :first was. collected 
after a March 13, J,.981 attack on a 
village between the villages of Muong 
Chai and Phakhao in the Phou Bili. 
region. In this case, a large .two-engine 
plane reportedly sprayed a mist of a 
moist, yellow, sticky substance; two 
villagers and all village animals died. 
The second sample is from Ban 
Thonghak, another village ir\ _the Phou 
Bia region, collected following an April 
2, 1981 attack in which a jet aircraft 
.reportedly sprayed a yellow substance; 
24 of the 450 villagers died. In the 
spring of 1981, seven separate chemical 
attacks, resulting in 218 deaths, were 
reported to have occurred in this .region. 

It is significant that these attacks 
took place following a period of escala
tion in overall resistance activities in the 
Phou Bia area in the winter of 1980-81. 
During that period, joint suppression 
-operations by Lao People's Liberation . 
Army and Vietnamese Army forces had 
achieved only limited success, perhaps 
spurring both forces on to. greater 
effort. The more intense use cf chemical 
weapons may have been part of this 
effort. 

Evidently the fact that chemical 
agents were being used in Laos was not 
widely known among units of the Lao 
Army. In June 1981, a group of 
refugees from a village in Vientiane 
Province reached Thailand and described 
attacks against them carried out a 
month earlier by helicopters "dropping 
poison" futo their water supply. Lao field 
units subsequently entered the village 
and were surprised at the sight of many 
villagers still suffering from symptoms 
of acute poisoning. According to a 
villager, when the Lao military person
nel saw the "small yellow grains" spread 
around the village, they were convinced 
that toxic chemicals had been used on 
the village and requested medical assist
ance for those villagers still suffering 
from nausea and bloody diarrhea. 

. . In a December 15, 1981 press con-
. ference in Beijing, former Lao Health 

Ministry Bureau Director Khamsengkeo 

Sengsathit-who had defected to ·• 
China-confirmed that chemical 
weapons were being used "in the air an 
on the ground" in Laos, killing "thou-
sands." He asserted that the Vietnamese 
alone were using such weapons, keeping 
the matter secret from the Lao. He also 
stated that 3,000 Soviet advisers were in 
Laos and "have taken control" of the 
Lao Air Force, while 40,000..:.50,000 
Vietnamese troops had "reduced Laos to 
the status of a colony." · 

Kampuchea 

Since October 1978, radio broadcasts; 
. press releases, and official protests to 
the United Nations by the Democratic 
Kampuchea leadership have accused the 
Vietnamese and the Hanoi-backed Peo
ple's Republic of Kampuchea regime of 
using Soviet-made lethal chemical agents 
and weapons against DK guerrilla forces 
and civilians. DK allegations for a time 
were the only source of information con
cerning chemical warfare attacks in 
Kampuchea. In November 1979, 
however, the guerrilla forces of the 
Khmer People's National Liberation 
Front reported that the Vietnamese had 
attacked them with a tear gas which, 
from their description, resembled the 43. 
riot-control agent CS. Subsequently, 
Thai officials, Democratic Kampuchea · 
formants and refugees, Vietnamese Ar-
my defectprs, U.S. and Thai medical 
personnel, officials of international aid 
and relief organizations, and Canadian 
and West European officials also have 
implicated the Vietnamese in the offen-
sive use of lethal and incapacitating 
chemical agents in Kampuchea. 

There are reports of 124 separate 
attacks in Kampuchea _from 1978 to the 
fall of 1981 in which lethal chemicals 
caused the deaths of 9&l persons (see 

. Table 2). The mortality figure represents 
a minimum because some reports state 
only that there were deaths and do not 
provide a number. The earliest reports 
cite attacks in Ratanakiri Province, in 
the northeastern corner of the country 
(see map). Reports from 1979 to the 
present show the use of lethal chemicals 
primarily in the provinces bordering 
Thailand. The greatest use of chemical 
agents apparently bas been in Battaµi
ballg Province, with 51 reported inci
dents; Pursat Province has experienced 
the next highest frequency, with 25 



TABLE 2 

- Kampuchea: Summary of Reported Chemical Attacks 
'-(. Associated Deaths, 1978-81 

Time Period -· Allacb 0 .. 111.• 
1978 Ratanaklrl 5 ? 
Summer 1979 Kompong Speu 4 37 
Fall 1979 Siem Reap 1 

Battambang 4 22+ 
Pursat 2 1+ 
Koh Kong 2 6+ 
Kampot, 1 3 
Kompong Chhnang 2 118 

Winter 1979-80 Battambang 12 64+ 
Pursat 5 21 + 
Koh Kong 2 4 

Spring 1980 Battambang 3 2Q+ 
Pursat 8' 24+ 
Koh Kong 5 13 

Summer 1980 Siem Reap 1 82+ 
Battambang 3 23+ 
Pursat 2 7 
Koh Kong 3 

Winter 1980-81 Battambang 8 
Pursat 2 3 

Spring 1981 Preah Vihear 1 
Battambang 12 163+ 
Pursat 3 42+ 
Koh Kong 1 
Kampot 1 

Summer 1981 Battambang 3 7+ 
Kcimpong Thom/Chan) 1 

~· 1981 
Siem Reap 16 305 
Battambang 6 16 
Pursat 3 
Koh Kong 1 
Kampot __ 1 

124 981 

•A plus sign lndlcate$"that the· report(s} of deaths gave a minimum figure. In some cases (shown with a 
question mark) deaths were reported, but no number was given, Other reports (signified with a dash) gavEt no In
formation on fatalltles. 

reported incidents. These numbers are 
consistent with the overall high level of 
military activity reported in the border 
provinces. 

A review of information from all 
sources'provides direct and specific sup
port for 28 of 124 reported attacks. 
There is, in addition, some evidence that 
in all reported instances some form .~f 
attack t.ook place. This evidence includes 
reports of troop movements, supply 
transfers, operational plans, post.opera
tion reporting, and air actiyity. It in
dicates that military activity took place 
at the time and place of every incident 
reported to involve lethal chemical 
.agents. In some cases, it provides strong 
circumsfantial evidence that the action 

involved chemical substances-for exam
ple, the movement of chemicais and per
sonal protection equipment into the 
area. 

There is no doubt that in late 1978 
and 1979 the Vietnamese, and what 
later became the People's Republic of 
Kampuchea forces, made at least limited 
use of riot-control chemicals and possible 
incapacitating agents against both Com
munist and non-Communist guerrilla 
forces in Kampuchea. The chemicals 
used probably included toxic smokes, 
riot-control agents such as CS, and an· 
unidentified incapacitating agent that 
caused vertigo and nausea and ultimate
ly rendered victims unconscioWVwith no 
other signs or symptoms. 

In March 1979, during Vietnamese 
operations against Khmer Rouge forces 
in the Phnom Melai area, a Vietnamese 

Army private, who later defected, .9b
served the following activities related t.o 
chemical warfare. During the fighting, 
all regiment (7 40tp) troops were issued 
gas masks~ However, the 2nd Battalion, 
a "border: defense unit," was not issued 
masks. Thuru:riit was in the Phnom 
Melai areao'~d was virtually surrounded 
by Khmer.Rou~J9ri:es· At another 
point in the battle;,tQe regiment's troops 
were ordered to 'd<?.fi;,Pl~· The Viet
namese Army prif;i~'te rted that he 
saw two Soviets (Cail' · · fire a 
DH-10 (a hand-held wea . dentified 
by the private's wmrades); Re was 
about ti!} meters from th~ffuin'g point. 
The weapon at impact, which he was 
able to observe from ~.llPSition, gave 
off clouds of white, gray-;:and green 
gas/smoke; His signalunit'Subsequently 
passed a message. repo,rtjng that there 
were 300 dead, inCludirig the un
protected Khmet::~µ,ge and Vietnamese 
of the bOrder ·.· ensec forces' 2nd Bat
talion; 'ti:i~' ·· '•' .,, ' . rtedly bad traces 
of white and gteen powder on their ' . 
faces and clotMs .. Their faces were' con
torted, with eyes wide open. Nd blQod 
was seen. (A H'Mo:ng resistance leader 
described an incident in 1981 in whlch 
two Soviet soldiers' Died a hand-held 
weapon that dispersed a similar lethal 
agen~) . 

Starting in February 1980, reports 
revealed that the Vietnamese were using 
60 mm mortars, 120 mm' shells, 107 mm 
rockets, M-79 grenade launchers filled 
with chemical 'ii.gents, as well as muni· 
tions delivered by T:.28 aircraft. Accord
ing to the DK, the cheniiCals used were 
green 1,1.11d yellow and powderlike in ·a.p
pe¥8nce. ·Jn some instances the gas was 
descnbed as yellow oi:: whi~. The symp
toms described were tightening of the 
chest, disorientation, vomiting,· bleeding 
from the nose and gums, discoloration of 
the body, and "stiffening" of the teeth. 
In July 1980, the DK described artillery 
attacks that produced a black smoke 
causing itchy skin, weakness; skin le
sions, and in some cases decaying skin 
and blisters. In December 1980, the 
Vietnamese were once again firing 
chemical artillery shells, and it was 
believed that poison chemicals were 
being brought into Thailand's border 
region. By March 1981, the Democratic 
Kampuchea forces had reported numer
ous attacks directed against them with 
lethal chemical agents and the poisoning 
of food and water. 

U.S. a.nalysiS of contaminated vege
tation samples collected within hours of 
a March 1981 attack showed high levels 
of three trichothecene toxins in a com· 
birni.tion that would not be expected to 
be found in a natural outbreak in this 
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environment. At the levels foilnd on the 
vegetation, the thiee trichotheeenes 
would produce vomiting, skin irritations 
and itching, and bleeding sympt.oms., . 

..../.ater samples ta.ken frol!\ the area of 
\ e same attack a1so contained tricho-
·. ecene t.oxins. Control samples from 

nearby.areas coimrmed that these t.oxins 
were not indigenous t;o the ·locale. 
(Details on the Sample analysis appear in 
Annex D.) • 

There also is ample evidence of mill· 
tary activity at the place and time of the 
acquisition of the samples. Vietnamese 
Army defectors· described plans for 
multiregimental sweep operations t.o be 
conducted a.Jong the border in north· 
western Battambang Province before 
the ~nd of lJie dry season in May. Actua.I 
fighting, _however, continued t.o be char
acterized by guerrilla tactics on both 
sides, including, according t.o a Viet-

· namese Army defector, "staging am
bushes, laying minefields, and use of 
deception." Indeed, Democratic Kampu
chean resistance forces were ordered t;o 
avoid large-scale operations and t.o limit 
combat operations to scattered sapper 
attacks. Such information is consistent 
with other reports of Vietnamese Army 
forces spreading t.oxic chemicals in 
streams, along roadsides, and around 
villages and firing t.oxic gas shells 
against enemy positions. The Phnom 

.- Melai sect.or, where Phnom Mak Hoeun 

•
located, was descnbed as an "anthill 
DK activity," and actions reported 

during March were "sporadic firefight.s" 
around Phnom Mak Hoeun involving the 
Vietnamese Army's 2nd Battalion, 2nd 
Border Security Regiment. 

In Kampu.chea, >as in Laos, the 
period of late 1980 through spring 1981 
was one of intensified Vietnamese opera
tions t.o suppress the resistance and 
break the will of the opposing forces. In 
July 1981, trucks loaded with blue sacks 
filled with white powder were being 
moved by the Vietnamese into the 
Pailin, Battambang, and Siem Reap 
areas. Vietnamese soldiers t.old villagers 
that the chemicals caused blindness, 
hemorrhaging, and vomiting. 

Additional evidence was derived 
from blood samples drawn from victims 
of Vietnamese chemical use that oc
curred on September 19, 1981 in the 
Takong area. Takong is in the same 
genera.I area as Phnom Mak Hoeun
that is, the central region of Battam
bang Provin<:e near the Thai border. 
Although there is no·independent confir~ 
mation of the acoount.s of the attack, 
American medical personnel visiting a 

,,-..., DK field hospital examined the victims 

• 

·. nd obtained the blood Sa.mples. · 
'-(' nalyses of these samples suggested the 

" 

use of trichothecenes. (Blood analysis 
results also appear in Annex D.) 

According .t.o the DK soldiers 
affected, the chemicals used in the 
September 19 Takong attack were· 
dispersed as a gas or powder and as a 
poison t.o water. The gas or powder was 
released from containers by tripwires in 
the area of the rear forces. This descrip
tion is consistent With the other report
ing for this area and time, · 

Thailand also has been concerned 
about chemical attacks against it.s own 
forces and civilian population. In March 
1981, one Thai died frc:>m poisons placed 
by Vietnamese trOOps, and others 
became iil after suJI~ring bleeding' from 
the nose and mouth. In May 1981, Thai 
forces captured two Vietnamese a.is t.Pey 
were attemptjng t.o poison the water, . 
supply in a. l{ampuchean relocation camp 
in Thailand. The poison was analyzed by 
the Thai and found t.o contain lethal 
quantities of cyanide. Many reports in
dicate that it is eommon practice for 
Vietnamese unij;s t.o poison water and 
food ilsed by -the DK forces. 

The Soviet Connection 
in Southeast Asia 

Much of the Soviet interest in Southeast 
Asia is dictlited: by their rivalry with 
China and their close alliance with the 
Vietnamese. Regional Communist forces 
have been strengthened t.o contain 
Chinese influence and deter military in-. 
cursions. The area of northern Laos be
tween Vientiane and the Chinese 
border-where the H'Mong hill tribes 
have stubbornly resisted and harassed 
Vietnamese forces-is strategically sig
nificant t.o the Vietnamese because it ad· 
joins a hostile China. In the last few 
years the Vietnamese have expanded 
their military construction and strength
ened their forces in Laos which now 
number 50,000. 

Initially there was a tendency t.o in
terpret the Soviet role as strictly ad
visory. Now, however, there is con
siderable evidence to suggest that the 
Soviets are far more involved in the Lao 
and Vietnamese chemical warfare pro
gram than was assumed earlier. An 
estimated 500 Soviet military advisers 
provide maintenance assistance and 
technical support, actUally running the 
Lao Air Force, and give advanced train
ing t.o Lao personnel in conventional as 
well as chemical warfare~ · · 

The Soviet.s h&v{had advisers and· 
technicianS workiiig i,n Vietnam and · 
Laos for 'many years and in Kampuchea 
since 1979. However, it was not until 

early 1979 that evidence surfaced on the 
Soviet.s' direct involvement in chemical 
wa.r(are activities .. F_or example, the Lao 
Army chemical section in Xiangkhoang 
prepa:recl. Soviet-manufactured chemical 
items for inspection by a Soviet militatjr 
team on February 7, 1979·. A seven-man 
team of Soviet ch~mica] artillery ex
perts, accompanied by Lao chemiC8.l 
officers, inspected chemi<;BJ suppijes and 
artillery roU1ld.S at the Xeno st.orage 
facility fu Savallnakhet on. June 1, 1979. 
One. report stated that the Soviet.s would 
be inspecting the same chemical ex. 
plqsives use<i to suppress the H'Mong in · 
the· Phou Bia area. :, 

In addition to this informatioll, 
H'Mong accoµJftS have· deScribed Soviet 
advisers and technicians participating in 
the prepl:!Xiltiori of the chemical weapons 
for the a~.S. oh .thE! WM:ong villages. 
H'Mong eyewil;J:leS.s_es ¢laim" t.o have seen 
"Cauc.isian pilots" iha.ircraft, and one 
H'Mong ·r:epi;irt states that a downed 
Soviet ~ was discovered in the 
jungle along with a dead Soviet pilot. In 
Novem~r· 1981, a H'M;ong resistance· 
leader described how Soviet soldiers 
fighting witJ::i the Lao Army fired hand
held weaJ)ons that dispersed.a lethal. 
agent over a 300-meter area.· Several 
Lao def~ct.ors have reported seeing 
Soviet advisers present when aircriµt 
were loaded with chemical-agent 
rocket.s. 

In July 1981, a Soviet shipment of 
wooden crates filled with canisteri de
scribed by the Vietnamese as "deadly 
t.oxic chemiCals" was unloaded at the 
port of Ho Chi Minh City. This incident 
further corroborates the judgment tfiat 
the Soviets have been shipping chemical 
warfare materiel t.o Vietnam for some 
time. During the unloading, Vietn'.amese 
soldiers were caught pilfering th~ 
wooden crates containing the canisters. 
The soldiers dropped one of the wooden 
cases and intentionally broke it open; 
they wanted t.o determine if it.s contents 
were edible or valuable for .pilferage. 
When a soldier broke the nylon seal and 
attempted t.o pry open a ca:ni;ster, special 
security personnel isolated the area and 
t.old the soldiers that the caniSters cone 
tained deadly t.oxic substances from the 
U.S.1$.R. The wood(lll crates, each .. 
weigl:µng 100 kilograms, were.loaded on 
military trucks and taken und.er special · 
guard. t.o the. Long Binh storage depot. 

Tilli; incidellt iS,_only one in a series 
involving ~oviet chemical warfare 
ma~riel d;lting back several years. In 
1975, for example, a Soviet captain of !). 
diving supi;>ort craft engaged in salvag· 
ing a sunken ship in the Black Sea, 
which had been transporting Soviet . 
military supplies t.o Vietnam, said that 
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his divers came in contact with toxic 
chemicals, and a special Soviet salvage 
unit took over the operation after the 
divers became very ill. The salvage 
operations, conducted by the ASPTR-12 
Salvage, Rescue, and Underwater 
Technical Services Group based in 
Odessa, .were monitored by high-ranking 
Soviet naval officers. 

The operation began with the 
removal of tractors and helicopters 
which cluttered the deck of the ship and 
prevented access to hold hatches. Once 
the surface clutter was removed, the 
divers attempted to enter the holds. At 
this point, however, operations had to be 
suspended temporarily because of a 
violent .outbreak of chemical poisoning 
among the divers. Contact with the uni
dentified chemicals resulted in reddish 
welts 1--3 centimeters in diameter on ex
posed skin and was accompamed by 
severe headaches, nausea, and a general 
feeling of fatigue. The symptoms dis
appeared cin their own after &-5 days of 
rest. At this point, military authorities 
took over from the ASPTR-12 divers, 
who were temporarily withdrawn from 
the project. Soviet naval divers were 
sent down and determined that the 
source of poisoning was chemical · 
seepage from an open hat.ch of one of 
the holds. The hatch was promptly 
sealed, and the salvage operation was 
once more assigned to ASPTR-12 divers 
who resumed work and retrieved am
munition and an assortment of other 
equipment. Once this was done, the 
military took over permanently. The 
ship was raised without removing the 
poisonous chemicals and towed to an 
Odessa shipyard where the chemicals 
were unloaded by military personnel. 
The ship was then broken up and 
scrapped. The entire pperation took 
about 3 years to complete. 

As another example of Soviet in
volvement, two Vietnamese corporals, 
from the 337th and 347th Vietnamese 
Army divisions, have stated that Soviet. 
supplied chemical weapons were stored 
in caves near Lang Son in February 
1979. Although their Vietnamese units 
were issued gas masks, they were .told 
that Soviet-supplied chemical weapons 
would not be used unless the Chinese in
itiated chemical wi.irfare. As late as 
Februarj 1981, a team of uniformed 
Soviet military advisers was attached to 
the corps headquarters. The team leader 
was a senior Soviet c0lonel. The Soviets 
were involved in training corps person
nel in the use' of Soviet-supplied 
weapons and equipment, including 
chemical artillery shells and gas masks. 
The Soviet team often inspected defen
sive positions and observed training 
maneuvers. 
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Afghanistan 

A ttack.s with chemical weapons 
against the m:ujah:idin guerrillas· in 
Afghlmistan were reported as early a.s 6 
months before the Soviet invasion oti 
December 27, 1979. The information 
specifies that Soviet-made aircraft were 
used to drop chemical bombs, with no 
clear identification of Soviet or Afghan 
pilots or of the specific agents used. On 

TABLE3 . 

November 16, 1979, chemical bombs re
portedly were dropped along with con
ventional air munitions on targets in 
Fa.rah, Herat, and Badghisat Provinces ii 
by Soviet-supplied Afghan IL-28 · 
bombers based at Shindand. A number 

· of Afghan milit.ary defectors have stated 
that the Soviets provided the Afghan · 
military with chemical warfare training · 

• 

Afghanistan: Summary of Reported Chemical Attacks 
and Associated Deaths, 1979-81 · 

ThMPerlod 
Summer 1979 

Fall 1979 

Winter 1979-80 

Spring 1980 

Summer 1980 

Fall 1980 

Winter 1980-81 
Spring 1981 

Summer 1981 

Pnwlnct 

Badakhshan 
Parvan 
Bamlan 
Konartia 
Farah 
Herat 
Badghlsat 
Badakhshan 
Takhar 
Konarha 
-Nangarhar 
Bamlan 
Badakhshan 
Konarha 
Oruzgan 
Qandaha.r 

Nangarhar 
Vardak 
Herat 
Kabul 
Konarha 
Lowgar 
Ghaznl 
Low gar 
Parvan 
Lowgar 
Ghaznl 
Qandahar 
Nangarhar 
Qandahar 
He rat 

Aflacka• 

1 
1 
1 ' 
1 
5 
1 
2 
1 
1 
1 
2 
1 
1 

2 
1 
2 
2 
1 
1 
1 

2 

2 
3 
2 
1 
2 
2 

__ 1 

47 

0..lhab 

2,oooc 
8 

350 
? 
? 
? 

130+ 

10+ 
.? 

? 
1+ 
? 

91 1 
.3 

300+ 

? 
4 

100 
? 

? 

? 
16 

119 
s,042 

8 This tabulation omits some attacks described In the text because they could not be dated or located with 
high confidence. 

b A plus sign Indicates that the reporl{s) of deaths gave a minimum figure. In· some oases (shown with a 
question mark) deaths were reported, but no number was given. Other reports (signified with a dash) gave no in· 
fqrmatlon on fatalities. 

c The quality of reporting for this period Is not as good as the Information that became available after the 
Soviet invasion. We are concerned that this unusually high figure may reflect an accumulation of deaths from 
several Incidents and not tha single attack indicated. For example, reports were received describing over 1,000 
deaths In Bamlan Provlnce In June-July 1979. An Afghan mllttary officer reported seeing the bodles·of many mu· 
/ah/din In Pan]sher Valley in August 1979 after a chemical attack and stated that many had been killed. An 

· Afghan cMl engineer reported hearing !hat many deaths resulted from a chemical attack in the Jalalabad area, 
also In the summer of 1979. Because we could not obtain supporting evidence, these reports were not Included. 
Although sufficlent evidence exists to conclude lhat Afghan Government forces used chemical weapons. mainly 
bom!>S. from June to December 1979, no surv!vors or eyewitness accounts of these attacks are available to 
determine the _type of agent and symptoms. 
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as well as supplies of lethal and in
capacirating agent.s. 

For the period from the summer 
of 1979 to the summer of 1981, the U.S. 
Government received reports of 4 7 
separate chemical·attacks with a·claimed 
death toll of more than 3,000 (see Table 
3). Of the 47 report.s, 36 came from 
Afghan Army deserters, muja}tidin 
resist.a.nee fighte;s, journalists, U.S. 
physicians, and others. For 24 of the 
reported attacks, there is additional in
dependent evidence supporting allega
tions of chemical att.a.cks. In seven in
s~ces> fuither individual reporting ex
ists. Evidence for 20 of the reported in
cidents comes from information on ' 
Soviet or Mgh~ Army combat opera· 
tions in progress in 'areas and at t:ime5 
approximating'th(>se of a, reported 
chemical a~k (see map). 

The reJ>orlS indicated that fixed- . 
wing airciaft and helicopters usually· 

,.--. ·. were empfoyed to diSserniruite chemical · 
~Aii:rfare age~ts by rOckets,.· bombs, and. 
~ys. Chemical-~ed landri:lines were 

Soviet Union 

f . 420 kilomet1trs 
la Aiys' 

(,--------
' ' " ISlAMABAO (.; 

* } India· 
\ 
\. 

\_,, 
l . ---

Parvan Province where chemical attacks have occurred 

e Sovief chemical defense battalion + Airfield, . 

0 

also reportedly used by the Soviets. The 
chemical clouds were usually gray or 
blue-black, yellow, or a combination of 
the colors. 

Symptoms reported by victims and 
witnesses of attacks indicate that non
lethal incapacirating chemicals and· fethal 
chemicals-including n~rve agents, 
phosgene or phosgene oxime, possibly 
trichothecene toxins, and mu8tard- · 
were used. Medical eXaminations of 
some of the victims include reports of 
paralysis, other ·neurological· effects, 
blisters, bleeding, and sometimes death. 
While none of the agents being used in 
Afghanistan has been positively iden
tified through sample analysis, there is 
no doiil:lt that the agents being used are 
far mor.e toxic than riot-'COntl'Ql agents 
such as CN·and CS or even adamsite. 

Several'descriptions of the 
physiological action of a chemi~ agent 
or• of the. condition of the corpses of vic
tims were particularly unusual. In one, · 
victims. were rapidly render$l4 un
conscious for 2-6 hours· and had· few. 

aftereffects. In another, the bodies were 
characterized by abnormal blOa.ting and 
blackeiieil skin with a dark-reddish 
tinge; and the flesh appeared decayed 
very soon after death. In a third inqi.- · 
dent; three dead mujahidin guerrillas 
were found with hands on rifles and ly
ing in a firing position, indicating that 
the attacker had used an extr~ely 
rapid-acting lethal chemical that is not 
detectable by normal senses and that 
causes no outward physiological 
responses before death~ 

Shortly .after the Soviet invasion, 
many reports were received that both 
Soviet and Afghan forces were using. 
various types of chemical agents. Ten 

. separate chemical attacks, resulting in 
many deaths;· were reported in the first 
3 months of.1980. These reports came . 
from northeastern Afghanistan anti. pro
vide the highest· percentage of reported· 
death8' During the mid-January to. 
February 1980 period; helicopter attacks 
were reported in northel,lStern .A.fg'fta.ni~ 
sran in which a grayish-blue smo1'~ . . 
resulted in symptoms similar to those 
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descnbed by the H'Mong refugees from 
Laos (e.g., heavy tearing or watering of 
eyes; extensive blistering and discolora
tion of the skin; later resulting in large 
sheetlike peeling; swelling in the areas 
affected by the blisWr; and finally numb
ness, paralysis, and death). Medical 
reports from examinations in Pakistan 
of refugees from a large attack in the 
upper Konar Valley in February 1980 
described red skin and blist.ers contain
ing fluid described as "dirty water.n 
~fugees estimated that about 2,000 
people were affected after contact with a 
dirty yellow cloud. · 

By spring and summer of 1980, · 
chemical attacks were reported in all 
areas of concentrated resistance activity. 
Many reports from dllferent sources 
stronglY, support the ca.Se that irritants 
were used to drive the insurgents into 
the open to expose them to attack with 
conventional weapons and incapacitants 
to render them tractable for disarming 
and capture. On several occasions in 
April 1980, for example, Soviet heli
copt.er pilots dropped "gas bombs" on in
surgents, evidently to drive them from 
caves. 

A Dutch journalist, Bernd de Bruin, 
published an eyewitness account of two 
chemical attacks occurring in the Jalala
bad area on June 15 and June 21, 1980 
(Niewsnet, August 2, 1980). He.filmed 
an MI-24 helicopter dropping canisters 
that produced a dirty yellow cloud. A 
victim with blackened skin, discolored by 
extensive subcutaneous hemorrhaging, 
was photographed.in the village 5 hours 
after the attack. The journalist evidently 

_ was exposed because he developed 
blisters on his hands and a swollen and 
itchy face. He also was exposed in tl:ie 
second attack, and it took about 10 days 
for hiin to recover from skin lesions, 
naus$, diarrhea, and stomach cramps. 

An Afghan insurgent provided an 
eyewitness account of a July 6, 1980 at
tack on a village 10 kilometers east of 
Darae Jelga in Vardak Province. He 
reported that a Soviet MI-24 helicopter 
gunship dropped a bomb that, upon ex
plosion, released a lethal chemical. A 
separat.e report coilfir:med that Soviet 
bombing attacks on villages in V ardak 
as well as Lowgar and Parvan Provinces 
were taking place during this period. In 
August 1980, information surfaced on a 
Soviet attack with chemical bonibs on 
the village of Sya Wusan, 30 kilomet.ers 
southeast of Herat, leaving 300 dead. It 
was during this time that the Soviet 
chemical battalion· at Shindand set up an 
operational decontamination station. 

Reports of chemical weapons use in 
1981 essentially parallel 1980 reporting 
with respect to frequency and location of 
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attack. Soviet helicopter units par
ticipated in chemical attacks from April 
20 to April 29, 1981, in areas east and 
west of Kabul and in the Konar Valley, 
according to eyewitness accounts. These 
attacks were intended to drive personnel 
from sanctuaries, such as caves, in order 
t.o engage them with conventional fire. 
The munitions were descnbed as Soviet 
250-kilogram RBK · clust.er bombs. The 
Soviets have such a munition, which can 
be filled with chemical. agents. Other 
reports described similar operations by 
helicopt.ers north of Qandahar on April 
24 and April 2Ei, 1981. 

A former· Afghan MI-8 helicopter 
pilot said Sovjet forces bad used cbemi-
. cal weaporis fu Badakhshan, Qonduz, 
and Konarha.Chemicals in canist.ers 
that contained t.oxic gas, tear gas, and 
antirespiratory gas, which has an in
capacitating effect by causing choltj.ng 
and difficulty in breathing, were manual
ly pushed from the cargo compartment 
of helicopters. The pilot said that there 
also was a specific gas that is absorbed 
by the body and leaves the skin so soft 
that a finger can be punched through it. 
In one case, there was a wind shift, and 
Soviet and Afghan forces were seriously 
affect.ed. Other sources also have de
scribed an incident where Soviet and 
Afghan forces were victims of their own 
gas attack. 

The following sequence occurred in a 
small valley in Qandahar Province in 
early June 1981. According to an 
Afghan exile, Soviet combat groups 
engaged rebel forces in that valley dur
ing a 2-week period. The situation 
worsened for the Soviets, and an air.
strike was conduct.ed. The exile stated 
that a Soviet helicopt.er delivered a 
single rocket, releasing a chemical that 
killed 16 insurgents. Nearly all reports 
state that chemicals were delivered by 
aircraft or helicopters; a few reports de
scribe chemical artillery rounds. 

Before a sweep operation in the 
Konar Valley in Sept.ember 1981, re
sistance leaders were t.old by an Afghan 
officer that the Soviets bad four agents 
available' but would use only the incapac
itant which they could defend against 
with wet rags over the face. During the 
operation, Soviet helicopters conducted 
gas attacks in 25 different areas, using 
cylinders about 1.5 meters long and 60 
centimet.ers in diameter that exploded 
4-5 met.ers above the ground, releasing 
the incapacitating gas. Some victims lost 
consciousness, were paralyzed, and 
recovered, but others died, and un
prot.ected areas of their skin turned dark 
green t.o blue-green. 

An Afghan tribal leader recently de
scribed a Soviet chemical attack againSt 
a large resistance force in October 1981 
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near Maruf, about 100 kilometers east of 
Qandahar. Soviet helicopters dropped 
green cylindrical canist.ers (18 inches 
long, 3-4 inches in diameter) which, j 
upon hitting the ground, emitted a 
greenish-yellow gas. According t.o the 
report, victims felt faint and dizzy; lat.e'r 
their skin began t.o itch, and many lost 
consciousness. About 300 persons were 
affect.ed .by the gas and many died. 
Soviet ground forces captured many of 
the survivors. Other information on 
Soviet and mujakidin activities in the 
Qandahar area during this period con-
firms that this incident did in fact take 
place. 

In February 1982, a member of the 
resistance, with considerable knowledge 
of Soviet weapons, told a U.S. official 
that the Soviets were using irritants, a 
hallucinogenic gas, and what be said was 
an apparent nerve gas. He described the 
"nerve agent" as.an off-white powdery 
substance dispersed from helicopters 
generally during artillery or bombing at
tacks. Victims realize they have been ex
posed t.o chemical attack only when they 
become faint and dizzy. Subsequently, 
they begin t.o vomit and bleed from the 
eyes, nose, and mouth. Death occurs 
within a short time. The corpses are ex
tremely relaxed, with no evidence of 
rigor mortis. Flesh and skin frequently 
peel off if an effort is made to move the 

bodies. '1 
According t.o this account, survivors 

suffer aftereffects for about 6 months, 
including chest congestion and pain, diz
ziness, and mental agitation. The 
powder-like substance is more effective 
at lower altitudes where there is less 
wind to dilute the poison, and mujakidin 
groups have experienced fatality rat.es 
as high as 70%. Many survivors of 
chemical attacks .in Laos and Afghani
stan have exhibited the same long-term 
health problems described in this ac
count. 

Chemical defense battalions-stand
ard in all Soviet divisions-are deployed 
with the three Soviet motorized rifle 
divisions operating in Afghanistan at 
Qonduz, Shindand, and Kabul. Soviet 
operational personnel decontamination 
stations were observed at several loca
tions, a.Ild chemical decontamination 
:field units were deployed during a sweep 
operation of the Konar Valley in eastern 
Afghanistan and near Shindand in the 
west in 1980. The operational.deploy
ment of decontamination units for per
sonnel and equipment suggests that 
chemical battalions have supported 
offensive chemical use. hi addition, 
Soviet personnel have been observed if 
wearing chemical protective equipment. 
The Soviets have specifically tailored 
their forces in Afghanistan, in part_ _ 



be<:ause of logiStical constraints; 5,000 
troops and "nonessential" combat equip-

~-.. ment were withdrawn, but the chemical 
battalions remain; · 't'i. . A Soviet military chemical specialist, 

· ~' captured by the muja.kUf,in, gave his 
· name as Yuriy Povarnitsyn froqi 

Sverdlovsk. During an interview, he said 
that his mission was to examine villages 
after a chemical attack to determine 
whether they were safe t.o enter or re
quired decontamination. An Afghan 
pathologist who later defected descnbed 
accompanying Soviet chemical warlare 
personnel. into contaminated areas. t.o 
collect soil, vegetation, and water 
samples after Soviet chemical attacks. 
According to firsthand experience of 
former Soviet chemical personnel, the 
Soviets do not require decontamination 
equipment in an area where chemical 
bombs are st.ored or loaded ont.o air
craft; Thus, deployment of this equip- · 
ment in Afghanistan must be· assumed·-· 
to be associated with the active employ
ment of casualty-producing chemical 
agents. 

Afghan militarY defectors have pro
vided information on ammunition and 
grenades containing phosgene, diphos
gene, sarin, and soman and have de
scribed where and when some of them 
have been used~ They also have revealed 
locations where these agents were stock, 

•

,...... piled. The agents used, plus' the time 
i:d location of the attacks, correspond 

wtth "the refugee reports and recorded 
military operations: . . 

The Soviet Union bas stocked a 
variety of toxic chemical agents and 
munitions to meet·.~wartime contingen
cies. Weapons sysili"ms capable of 
delivering chemica1 munitions available 
to Soviet forces in Afghanistan include 
artillery, multiple rocket launchers, and 
tactical aircraft. 

Motiv~tion for Using 
Chemical Weapons 

In the course of this analysis, the ques
tion has been posed: Is there a milit.ary
strategic or tactical rationale for the 
systematic use of chemical weapons by 
conventional forces in Laos, Kampuchea, 
and Afghanistan? The military problems 
faced iii these countries-viewed from 
the perspective of the S(.)viets and their 
allies""-make the. U.Se of chemical 
weapons a miljtarily effedave way of 
brealdrig. the will and resistance of stub
born anti-goverrunent forces operating .. 
from relatively ina.cce.ssible, protected 
sancU;arles. 

,---. The Soviets have made a large in· 
·. vestment in insuring that Vietnam and 

'-(· clients succeed in extending their 
~ . control over Indochina. For Vietnam, 

the H'Mong resistance in Laos is a ma-

jor irritant to be removed as quickly and 
cheaply as possible. The use of chemical 
agents has played a major role in driv
ing the H'Mong from their mountain 
strongholds, . relieving Vietnamese and 
Laa ground forces of the need for costly 
combat in difficult terrain, Muc:h 'of the 
H'Mong population that liyed in the 
Phou Bia mounj;ain region has been .... 
driven into Thailand, ltjlled; or resettled. 

In the mountainous areas of 
Afghanistan, where rebels are· holed up · 
in caves or other inaccessible areas, con
ventional artillery, high-explosive bombs, 
and napalm are not particularly effec
tive. Many reports indicate that urnden· 
tified chemical agents have been used on 
such targets. Caves and rugged terrain 
in Laos and thick jungles in K;;i.mpuchea 
also have frustrated attempts to•Jocate 
and destroy the resistaQce forces. 
Chemical clouds can peiietrate the heavy 
forests and jungle ·canopy and. seep into 
the mountain caves. Per5istent agents 
linger in the area and cause casualties 
days and sometimes weeks after the at
tack. Unproteeted forces and civilians 
have little or no defense against lethal 
agents like toxins, nerve ga8, or blister 
agents. 

Tricbothecene t.oxins, which are. 
known t.o have been used in Southeast 
Asia, have the added advantage of being 
an effective t.error weapon that causes 
bizarre and horrifying symptoms. Severe 
bleeding, iil' addition to blisters and· · · 
vomiting, has instilled fear in the 
resistance villages. Not only have the 
villagers and their animals been killed in 
a gruesome manner, but the vegetation 
and water also have bet:m contaminated. 
Survivors are reluctant to return to 
their inhospitable homes and instead 
make the long and dangerous trek to 
camps in Thailand. 

There is no clearcut explanation of 
why trichothecene toxins have been used 
in addition to irritants, incapacita.nts, 
and other traditional chemical warfare 
agents. Speculation suggests that they 
are probably cheaper to make and are 
readily available from Soviet stocks; 
they are probably safer and more stable 
to store, tra.nSport, and handle in a 
Southeast Asian environment, and they 
may require less protective equipment 
when being prepared for munitions, 
They are difficult to trace as the 
causative agent after an attack-as . 
demonstrated by the Ieng$ of ti.Irie it 
took for the United St.ateil'to detect · 
them. Few laboratories in the' world· 
have the analytical, capability t.o identify 
precisely the type ahd amount of 
trichothecene toXin in a sample of , 
vegetation; soil; or water.· · · · 

The Soviets tnay well have 
calculated that they and· their allies 

._112_1 s_. __.I· 

could successfully deny or counter 
charges that chemical weapons had been 
used, recognizing that it would be 
especially difficult to compile incon
trovertible evidence from inacci!ssible 
areas of Southeast Asia and Afgh!lJli· 
stan. With respect to Kampuchea, they 
may also have calculated that, in view of 
the lack of i."lternational support for Pol 
Pot's resistance, chemical weapons could 
be used on his troops without significant 
international outcry.. · · • 

In 8.ddition;. the. Soviet military very 
likely considers these renwte It.real!. as 
providing unique opportunities for the 
operational testing and ev!i.luation of 
chemical weapons l.inder various tactical 
conditions .. Y eru:s of· aerial and artillery 
chemical dispefsion have undoubtedly 
provided the Soviets with valuable 
testing data. Southeast Asia: has offered 
the Soviets an opportunity to test old 
agents that had been stock.piled for 
many years as well as more recently 
developed agents or combinations of 
agents. This. conelusion is supported by 
information from foreign military 
officers who have attended the SoViet 
Military Academy of Chemical Defense 
in Moscow. According to their Soviet in
struct.or, three types of chemical agents 
may be used during the "initial stages" 
of local wars: "harassing agents (CS, 
CN, DM), incapacitant.s such as psycho
chemicals (BZ) or intertoxins [sic..:...pos
sibly enterotoxins ], and. herbicides." Dur
ing the "decisive pha.se,. lethal agents can 
be employed under certain dr
cU.mstances. ~In a local war, "chemical 
weapons can be used t.o spoil enemy 
efforts to initiate operations, even if the 
enemy bas not used them first." The 
foreign officers' accounts, including 
detailed descriptions of the Soviet 
chemical warfare program, support the 
conclusion that the Soviets consider· 
chemical weapons an effective and ac
ceptable means of warfare in local 
conflicts. 

Insight into the Soviet bloc military 
perspective on the use of toxins is pro
vided in the following passage from a 
1977 East German military manual en
titled Textbook of Military Chemisflry. 

Toxins are designated as toxic agents 
which are produced by bi<;>l~cal organisms · 
such as micro-organisms, plants, and animals, 
and cannot themselves reproduce. 

By the middle of 1960 the toxins ~elected . 
for military pµrposes were included;anwng.·. 
the biologic warfare ·agents. In principle, this 
was understOod to mean only the bacterial . 
toxins. Todli.y it is possible to produ~ vli.ri9u.S 
toxins syn!;hetji:ailY· Toxins \Vi~ l\?-li amino 
acids can currently be syntbesiZed m the 
laboratory'. Toxins ii.re not living substaliees 
and in thiS sense are chemicals. They thus 
differ fuhda.ment.ally from the biological 
organisms so that they can be included 
among chemical warfare agents. As a result 
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of their peculiarities they a.re designated 
simply as "toxin warfare agents." They would 
be used in combat according to the same 
principles and with the same methods used 
for chemical warfare agents. Wben they are 
used in combat the atmosphere can be con. 
taminated over relatively large areas-we 
can expect expansion depths of up t.o 6 kilo
met.ers before the toxin concentration drops 
below lethal concentration 50 •.. the toxin 

. warfare agents can be aerosolized. They can 
be used primarily in micro-bombs which are 
launched from the air or in warheads of tac· 
tical rockets. Toxin warfare agents concen
trates can be applied with aircraft spray 
equipment and similar dispersion syst.ems. 

The Soviet designation for several 
pa.\hogenic Fus nets is "IIF 
(iskusst:vim,nyy in ), which 
stands for "artific back-
ground." IIF devices are used in the 
Soviet Union deliberately to contaminate 
soil in experimental agricultural test 
areas with spores of disease-producing 
fungi. We are not certain if the IIF com
pounili! include trichothecenes. Nor are 
we certain as to the intent of this agri
cultural research program. It is possible 
that these programs are designed to col
onize soil with pathogenic organisms 
either. to determine which crop varieties 
are most resiStant to disease or, alter
natively, to test eradication and control 
methods in infected soils. Elsewhere in 
the Soviet agricultural research pro
gram, however, it is known that there is 
widespread use of certain trichothe
cenes, including sprays from light air
craft. A capability exists within the 
Soviet Union for multi-ton production of 
light aircraft spray-delivered microbial 
products such as those described above. 

Evidence accumulated since World 
War II clearly shows that the Soviets 
have been extensively involved in 
preparations for large-scale offensive 
and defensive chemical warfare. 
Chemical warfare agents and delivery 
systems developed by the Soviets have 
been identified, along with production 
and storage areas within the U.S.S.R. 
and continuing research, development, 
and testing activities at the major Soviet 
chemical proving grounds. Soyiet 
military forces are extensively equipped 
and trained for operations in a chemi
cally contaminated environment. None 
of the evidence indicates any abatement 
in this program. The Soviets have shown 
a strong interest in improving or en
hancing their standard agents for 
greater reliability and effect. Their large 
chemical and biological research and 
development effort has led them to in
vestigate other kinds of chemical war
fare agents, particularly the toxins. 

None of the four countries con
sidered in this report-Vietnam, Laos, 
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Kampuchea, and Afghanistan-has any 
known large-scale facility or organiza
tion for the manufacture of chemical and 
biological materials. Nor are they known 
to have produced even small quantities 
of chemical warfare agents or munitions. 
The technical problems of producing 
large quantities of weapons-grade tox
ins, however, are riot so great as to pre
clude any of the four countries from 
learning to manufact;ure, ·purify, and 
weaponize these materials. It is highly 
unlikely, however, that they could 
master these functions without acquiring 
outside technical know-bow. 

ANNEX A 

A LAO PILOT'S ACCOUNT 

One of the most <;omplete descriptions of 
chemical warfare activities in the 
1976--78 periocl came from a Lao pilot 
. who was directly involved in chemical 
warfare.' The pilot, a former Lao 
People's Liberation Army (LPLA) officer 
who defected in 1979, reported that he 
flew captured L-19 and T-41 aircraft 
equipped to dispense toxic chemical 
agents on H'Mong villagers in the. Phou 
Bia area of northern Laos. He said that 
the LPLA, in cooperation with the Viet,. 
namese Army, had condu~ chemical 
warfare operations in Laos since April 
or early May 1976. At that time, two 
Lao H-34 helicopters were flown be-
tween Long and the Phonsavan 
airfield, both oang frovinee, 
on a series of flights to transport 
rockets to Phonsavan for storage. 

Between June and August 1976, the 
LPLA launched attacks in the area of 
Bouamlong-in Xia.ngkhoang Prov
ince-a stronghold for remnants of the 
forces of former H'Mong Ckn. Vang 
Pao. The LPLA used L-19 aircraft for 
rocket attacks in that area aimed at 
eliminating the H'Mong resisting govern
ment control. Lao crews responsible for 
loading rockets on the attack aircraft 
noted that they were not allowed to use 
the rockets that bad been moved from 
Long Tieng to Phonsavan, even though 
Phonsavan was much closer. to the 
Bouaml target.area than Long 

e Lao aircraft bad to rearm. 
The pilot said that, during nearly 3 
mon,ths of flying missions against the 
Bouamlong area, he flew his L--19 air
craft to Long Tieng to be armed with 
rockets. . 

In late 1976, the pilot's L-19 aircraft 
was rearmed with rockets stored at 
Phonsavan. Initially, H-34 helicopters 
were used to transport the rockets from 
Pbonsavan to a depot near the Ban Xon 

airfield (Vientiane."Frovince), where the 
rockets were fitted onto racks of the 
L-19 aircraft for missions in the Phou 
Bia area; later, the rockets from Phon
savan were transported to Bap Xon by 
trucks. All U.S.-manufactured rockets 
were stored with the tip and canister 
kept apart; had to be 
joined before be' to the racks on 
the aircra;ft. The t observed, how-
ever, that all the rockets tranSported 
from Phonsavan to Ban Xon were al
ready assembled. 

As part of his routine flight ac
tivities, the pilot would check his aircraft 
and, in doing so, examine the tip portion 
of new smoke rockets that had been 
transported from Phonsavan. He ·said 
that inost appeared "loose" in the por
tion where the tip and canister joined, 
whereas the tip and canister of the ordi
nary explosive-type rockets at Long 
Tieng were noticeably more tightly con
nected . 

In late 1976, during preparation for 
airstrikes on Kasy (Louangphrilbang 
Province) and in new areas of Phou Bia, 
the pilot said he began carrying two or 
three Vietnamese Army staff officers, 
sometimes accompanied by a LaO staff 
officer, in T-41 aircraft for recon
naissance over the target areas. When 
these airstrikes were launched, the 
defector pilot initially flew ·his L-19 air
craft on missions with another pilot and 
a Lao staff officer. After 2 iJr 3 weeks, 
however, Vietnamese staff officers, who 
spoke excellent Lao, began alternating 
with the Lao officers. Before each mis
sion, the Vietnamese or Lao staff officer 
would go over target areas outlined on 
situation maps-which then were taken 
along-and would point out the targets 
to be attacked. The defector pilot noted 
that at no time did the Vietnamese staff 
officer communicate with Lao officers on 
the ground, as did the Lao staff officers. 
A new Vietnamese officer was assigned 
for each airstrike mission in the H'Mong 
areas. 

The pilot related that before flying 
L-19 airstrike missions with a full load 
of rockets he was often warned by a Lao 
commander to fly at above-normal alti
tudes when firing rockets-to preclude 
hazard to the occupants of the aircraft. 
For this reason the pilot surmised. faat 
the "smoke" rockets fired at the H'Mong 
were unusual. He was able to observe 
that the "smoke" rockets detonated in 
the air and that some produced white 
smoke; with a mixture of blue, while 
others produced red smoke, with a mix· 
ture of yellow. The ordinary explosive
type rockets detonated on impact. The 



commander or his designated repre
sentative told the pilot before every mis

,--. ~ 'sion that the operations-called Extinct 
~e~ction Operations-. were fu. tended 
'(Woo~ out the reactio°W' ~~,fng 

Before a mission invoJvipg "!?woke 
rockets," the commander warned tl:ie 
pilots to keep the operation secret._'l'he 
Lao defectOr i:liUd that, during th!;!'tjearly 
2 years in which he flew rocket IDissions, 
he learnec:I'from the Lao staff officers ac
companying him that there were two . 
types of rockets. The first, mostly 
"smoke" rockets, were to be fired at 
targets far away from Lao and Viet
namese troops to avoid elcposing them 
to the pois6ri smoke. The second 'was of 
the ordinary eiplosive type, considElred a 
"'close suppotf' rocket that cbuld be fired 
near Lao troop positions. Initially;' the 
L-19 aircraft carried eight rockets-
five "close support" and three ·~sm.oke" 
rockets. Later; only four rockets, mainly 
of the "smoke" type, were carried:· 

After each mission in which chemical 
warfare rockets were used, the pilot was 
returned to a "rest house" at Phonsavan, 
where a Lao Army doctor and riunie 
would· examine him. He said that after 
his missions, especially in.1!!78, he W\18 . 
particularly well treat.ed by the··e:xamiri: 
ing doctor and watched very closely by 

· the nurse. Those r;..:.19' aircraft'pilots 
,..~-·· signed to missions utilizing _chemical 
. arfare rockets had special privileges, 

mcluding additional flight pay and free 
meals at the Phonsavan cafeteria. In Oc
tober 1978, the Lao Army stopped using 
L-19 aircraft on combat missions and 
began using Soviet;MiG-21s for chemi
cal attacks on the Phou Bia areas. 

Several H'Mong reports corrbborate 
the testimony of the Lao pilot. A village 
chief, for example, described attacks 
covering all 7 days of the week of June 
5, 1976 in the Bouamlong area. He de
scnbed L-19 aircraft firing rockets that 
produced red and green smoke: Ten 
villagers were killed by gas and 30 by 
shrapnel. Most of the H'Mong reports 
document.ed by a U.S. Foreign Service 
officer in June 1979 and a Department 
of Defense medical team in Octo~r 
1979 were consistent with the pilot's 
testimony. H'Mong observers familiar 
with military aircraft reported L-19s in 
use until late 1978. After that time, 
reports descri~.d jets or "MiGi:i" ?-nd 
some accurately.described Soviet · 
AN-2s. " 

A review of-information back to 
1975 shows L-19.and T-28·aircraft 
were operating from airfields in 

northern Laos-includIDg the one at 
Phonsavan, where AN-2s were seen in 
1978. Failure to ob~erve chemicil decon-

. tamirui'tion eqllipme~t at the airfields 
does not rule out the presence or 
handling of cheiniCal munitions. The · 
Soviets supervise the chemical warfare 
activities in Laos; it is assumed that 
chemical munitions are handled in about 
the ~rune manner as in the U.S.S.R. Ac~· 

· cording to former Soviet chemical war
fare personnel; no protective clothing or 
sp~ial decont,amination equipmeiJ.t is re
quired for loading chemical bombs onto · 
aircraft and helicopters at chemical 
munitions test ranges. . 

The Lao pilot's description pf thE! 
rockets u5oo oil"the L-19 wa5 ciirrobor
ated by oth~r sources. A H'Mong 
refugee,. a former~ Commander of a 
500-nian i;-esistance force, reported that 
in 1977 he fotlnd a· rocket canister and- a 
separated warhead that he believed 
were the kihds used by the Vietnamese 
and Lao. The caniSter had authentic 
U.S. markiri~ ideJ1tifying it as a. 
U.S.-mailUfactured 2.75-inch rocket and, 
report¢Jy, three lines of Ru5sian 
writing which he oould not translate. 
Another H'Mong resistance force officer, 
reportedly tr?-in~ .\¥> a liaison o!fi<:er 
and· ordnanee exp'en before the· Com
munist takeover of Laos, stated that he, 
too, believed that the rocket canister 
was of u.s~·manufacture and that the 
Soviet technicians in Laos had modified 
the upper stage to contain a poisonous 
(i.e., lethal) chemieal. 

The diameter of the warhead was 
reported to be 12.5 centimeters (5. 
inches), probably a measurement taken 
on a modified ·warhead, heciiuse the 
United States does not have a 5-inch 
warhead .for the 2~ 75-inch "rocket 
motor." DUrlng the Vietnam conflict,. 
about 35 million U.S.-manufactured, con
ventional 2. 75-inch rockets were· sent to 
the war zone, and many tens of thous
ands of these fell into North Vietnamese 
hands when the South Vietnamese 
forces col).apsed. 'J,'he Vietnamese may 
be using some of these rockets with_ ex
isting loads, but. modified warheads for 
the 2. 75-inch rocket motor could easily 
be fabricated in Vietnam and filled with 
a lethal or· nonletlial agent in Laos, · 
especially with Soviet assistance. Ac
cording 'tO U;S. eXperts, fabricatio~ of a . 
warhead 5 inches in diameter, n~lfed 
down to fit'the 2:75-inch rocket, colild be 
accomplished by trained technici&ci.s :in a 
small, well-equipped machine shop and · 
laboratory. 

ANNEXB • 

FINDINGS OF U.S. GOVERNMENT 
INVESTIGATIVE TEAMS: USE OF 
CHEMICAL AGENTS AGAINST THE 
H'MONG IN LAOS 

State Department Team 

In May 1979, State Department officials 
visited Thailand to interview H'Mong 
refugeei;; and· inveistigate allegations of 
the use of chemical agents against. 
H'Mong tribesmen in·Laos (see Table., 
B-1). From the signs/symptoms·dE!sciib
ed and observed; it is suggested that .at· 
least two and possibly three diffe~nt · 
chemical agents may have been used, 
such as: 

• A nerve agenf(five or six in
dividuals reported symptoms that could 
be attributed to a nerve age#t); 

• An irritant or riot-control agent 
(one-thir~ of the _intervi~w8);_3;rid .. 

• More than ha.If of the mtervJ.ews 
indicated such a vari~tY· of signs and 
symptoms that it is dj.fficµlt to attribute 
them to a smgle kiloWn. agenf 

. d ... · I' 

It is possible that in some cases two 
or more agents were combined. 

• Reported signs and symptoms 
suggesting a nerve agent include sweat
ing, tearing, excessive salivation, diffic 
culty in breathing, shortness of breath; 
nausea and vomiting, dizziness, weak; . 
ness, convulsions, and death occurring 
shortly after exposlii'e. · 

• Reported signs and symptoms 
suggesting a riot-control or irritilht 
agent include marked irritation or burn
ing. of the eyes, with teariilg and pain; 
irritation and buining of the nose and 
throat; coughing; burning and tightness 
in the chest; headache; and nausea and 
vomiting in a few cases; 

• Reported signs and symptoms not 
relat.ed to any known single agent in
clude a miXture of the above a5 well as 
profuse bleerung from mueou5 mem
branes of the nose, Jµngs, ·and gastro
inteStinal tract, with rapid death of the 
affect.ed individuals in some instances. 

Estimates from the H'M.ong inter
viewed indicate that appro~tely 
700-1,000 persons may have diei,l as a 
resµ}t of the use of chemical agents and 
that many times this number became ill. 
It was reported that o'ri' !I)imy occasions 
entire villages were dev!:stated by these 
agents, leaving I!O survivors~ ,, 

In the ep~dC:~ desqibed,,mosJi 9f, 
the a:r;Umal.s.expos£i9-.to J;h~, chemi~ · 
agents were kille~. GenenUiy; all 
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·chickens, dogs, and pigs died and, to a 
lesser extent, the cattle and buffalo. On TABLE.B-1 
several occasions it was reported that 

Repo"s of Probable Chemical Agent Attacks In Laos j where these agents settled on tree and 
plant leaves, many small holes appeared 

Department of State lnteivlews Conducted In Summet 1979 in the leaves within 2 or 3 days. Rarely 
did agent exposure result in the defolia- M•iliod Oi'Attac1< M118rlal Uaad 

tion or death of the plants. 1>•18 Loc:a.llon 1!J P .. na (Smoka/Gaa) 

Oct. 1977 · Phu Hay, S. of Phou Bia Rockets Yellow-gray 
Department of Defense Team 1978 Pa ;:>Ieng, S. of Phou Bia Bomb Yellow 

From September 28 to October 12, 
Feb. 1978 Ban Nam Luk, S. of Phou Bla Spray(?) Yellow/White 
Feb. 1978 20 kms SE. of Phou Bia Spray(?) Yellow 

· 1979, a team from the U.S. Army Feb. 1978 Ban Ko Mal Bomb Yellow 
Surgeon General's O:ffice was in Thailand Mar. 1978 Pha Houel Sacks, burst in air Brown 
to oonduct a similar series of inter- M1u. 1978 Ban Na Pong (?) Yellow 
vie'Ws. • The team visited the following Apr. 1978 Ban Phamsl (?) White, green, 

H'Mong refugee camps of northern Thai- blood-colored 

land: the.detention center at Nang.Kai, May-Apr. 1978 Ban Nong Po Cloud YeJ!ow-b.rown 

the large H'Mong camp at Ban Vina.i., 
•. like rain 

June 1978 Ban Narri Teng Rocket(?) ve11ow ., · 
and two smaller camps at Nam Yao and June 1978-May 1979 Ban Don area Spray Yellow 
Mae Charim. As the great majority of Mld·1978 1-3 kms NE. of Phou Bia Rocket, atr bursi Red 
refugees as well as the B'Mong leader- Oct. 1978 Nam Kham Rockets, air burst Yellow 
ship are at Ban Vinai, most interviews Oct. 1978 6 kms N. of Phou Khao Rockets, air burst Red 
were obtained·there. Oct. 1978 3-4 kms N. of f'hou Bia Rockets, air burst Yellow-gray 

The team was prepared to obtain Nov. 1978 Phou Xang Nol Spray Yellow, blue 

blood and skin ~pies (for cholinester- Nov. 1978 near Phou Bia Bomb, air burst YellP\Y 

ase activity and study of pathological Nov. 1978 NE. of Pha Khao Rocket, air burst Yellow 

changes, respectively) from those ex-
Apr. 1979 Ban Nouia Pong Spray Yellow 
May 1979 Nam Po Spray Yellow 

posed to chemical agents. For such May 1979 Pha Mat Spray, air burst Yellow 
samples to yield meaningful results they 
must be taken within 6-8 weeks of ex- Department of Defense Interviews Conducted In fa.II 1979 
posure. Since the last reported exposure 
was in May 1979, no blood or skin M•lhod at Attack Ma18rlal Uaed 

· samples were collected. 1>118 Loeallon bJ P .. ne jSmak.iGae) 

Interviews were conducted through June 1976 Pou Mat Sao Rockets Red, green 93 . interpreters; one was an employee of the Jan. 1977-0ct. 1978 Pha Khao Rockets Yellow, red, green 
U.S. Consulate at Udorn, and the re- Mar. 1977 NamTheuna Rockets Red, yellow 
mainder were blred from among the Apr. 1977 Haul Kam Lang Rockets Yellow 

refugees. The interpreters screened May 1977 Pha Khae Rockets Red 

those refugees who volunteered to talk May 1977 Nam Moh Rockets Yellow 

to the team and selected only those who May 1977 Pha Ngune Spray/rockets Yellow 

bad been eyewitnesses to or had them-
1977-1978 (3 attacks) Phu Seu Rockets Red, green, yellow 
Jan. 1978 Houl xang Rockets Red, green 

selves been exposed to an agent attack. Feb. 1978 Sane Mak Ku Rockets Yellow 
Team members interviewed 40 men, 2 Feb. 1978 Tuam Se Sam Lelrn Rockets Yellow, black 
womeii and a 12-year-old girl. Each in- Feb .. 1978 Kio Ma Nang Rockets Yellow 
terview took 1-2 hours. To insure con- Mar. 1978 MouongAo Rockets White 
fqnnity, a prepared questionnaire was Mar. 1978 Khleu Manang Rockets Green 

used as a guide. Apr. 1978 Tha Se Rockets White 

The chemical attacks reportedly oc- June 1978 Pha Phay Rockets Yellow 

curred between June 1976 and May 1979 June 1978 Phou Seng Rockets Red, white, black 

(Table B-1). The absence of reports of 
July 1978 Phou Bia Rockets Red 
July 1978 Ban Nam Mo Spray Yellow 

attacks after May 1979 may be because July 1978 Phou Lap Rockets Yellow 
. Aug. 1.978 Pha Houai Rockets Red, green 

• The authors of the U.S. Army Surgeon Aug. 1978 Ban Thin On Rockets Green, red 

General's report ar~(b)(6) IM.D., Aug. 1978 Bouamlong Rockets Red, green, yellow 

COL, MC, Chief, Dermatology Service, Sept. 1978 Pha.Koug Rockets Yeflow 

~~:':~~~~t\('61) Conh• lCo ... j~D., Sept. 1978 Ban Nam Tia Spray/rockets Yellow, green, _red 
Sept. 1978 Pha Na Khum Rockets Red 

Chief, Clinical Resources Group,. U .8'. Army Oct. 1978 Phou Bia Rockets 

Bwmedical Lffl»Ftorv· Aberdeen Proving Oct. 1978 Ban Done Spray Yellow 

Ground, Md.; (b)(6llM.D. Oct. 1978 Phou Bia Rockets White, green, red 

(Brigadier General, Ret., USA), Professor of Nov. 1978 Phou Bia Rockets White, red 

Pathology, Uni[rsitv of Marv'lanri, Feb. 1979 Pha Mat Spray Yellow 
Feb. 1979 Tong Moel Rockets Yellow, red Baltimore, Md. (b)(6) LTC, 
Mar. 1979 Pha Mal Spray Yellow Southeast Asia Desk Officer, OACSI, Depart.-

~f the; rmJ Washington D C · and 
Mar.-May 1979 Pha Mal Spray Yellow 

*5 (6 attacks) j(b)56C'sP5, USA, lf~tology 
Apr.-May 1979 Pha Mal Spray Gray-whlte 

c.ia.n, roo e Army Medical Center, 
Fort Sam Houston, Texas. (4 attacks) 

May 1979 Phou Bia Spray Yellow 
May 1979 Moung Phong Rockets Red 
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few refugees crossed the Mekong River 
after that time-as a result of heavy 

,.. - rains and flooding from June to Septem-

•

r 1979. Most of the .early reports were 
\! the use of rockets releasing the agent; 

ginning in the fall of 1978; the majori
ty of the. attacks were carried out by: air
craft spraying a yellowish substance 
whlch "fell like rain." The attack sites, 
concentrated around the H'Mong strong
hold in the mountainous Phou Bia area, 

,.... 

also are listed in Table B-:-1. . 
The .~ was given 'a pla.Stlc vial 

containing pi~ces of bark, stained by a 
yellow'"substance; whlch several H'Mong 
refugees Claimed was residue from an 
aircraft spray attack in April 1979. Pre
liminary chemical analysis of the. sample 
indicates that no standard chemical . 
agent (i.e., an agent listed in TH 8-285, 
U.S. Army, May 1974) was present. 

Conclusions. 

The conclusions of these teams, based 
upon interviews obtained from H'Mong 
refugees, are as follows: 

• Chemical agents have been used 
against the H'Mong. · 

• The reported effects of these 
agents suggest the use of a nerve agent, 
a riot-control agent, and,an unidentllied 
combination or compound. 

.ANNEXC 

MEDICAL EVIDENCE 

Southeast Asia 

Since 1975, many di1fere~t sources
refugees, relief workers and medical· 
personnel, including specially qualified 
physicians-consistently have detailed 
unusual signs and symptoms of victims 
of "yellow rain." Specifically, victims in 
Southeast Asia subject.ed to a direct at
tack of the yellow powder, mist, smoke, 
or dust would be seen to begin retching 
and vomiting within minutes. These 
effects and those described below were 
not pronounced in individuals even 100 
meters from the attack zone, indicating 
a relatively dense chemical/carrier com
bination that was effective in low wind 
conditions. 

· Following the victim's exposure to 
yellow rain, the initial induced vomit
ing-unlike that caused by a traditional 
riot-control nausea agent-was· pro
tracted over hours to days. It was often 
accompanied by dizziness, rapid heart
beat and apparently low blood pressure, 

,--.. . chest pain, loss of far-field vision, and a 
Af:eling of inteµse heat and burning on 

'(pe skin, although not described as being 

most acute in the groin and axillae. 
Thus, the acute signs and symptoms 
match some effects of.traditional . . 
vomiting arid blister agents but clearly 
not all. 

Within the first hours after the at
tack, maJ1Y victims also reporte<} intense 
red eyes, bleeding gums, convulsions or 
more often trembling, and vomiting of 
blood, with or without production of 
copious amounts of saliva-lasting many 
hours to days, apparently depending on 
the exposure level. Thick mucous, pin
point pupils, respiratory collapse, pro
longed spasticity, and involuntary urina
tion or defecation were never reported 
after a yellow rain. attack; the absence of 
these symptoms helped to rule out or
ganophosphate nerve agents in the 
minds of chemical warfare experts. 
Many medical and enviro!lffiental 
samples also ruled out these and other 
traditional agents such as DM, DS, and 
others. 

Many observers of "yellow rain" 
effects reported formation within several 
hours of small (1 centimeter) homoge
neous, hard, fluid-filled blisters over only 
exposed areas of skin, frequently in
cluding the victim's hands, arms, en.tire 
throat, and face-wherever skin was un
covered. In most cases the vomit, after 
2-8 hours, contained blood and, in mimy 
cases, large amounts of it. AbQut half of 
those receiving the most concentrated 
doses of yellow material-those who had· 
been directly under the spray-were 
observed within several hours to cease 
vomiting temporarily. Thls interval was 
often followed in 5-15 minutes by a 
period of great pain when the victim 
would hold hls abdomen and emit a gush 
of blood from mouth and nose. These in
dividuals usually died within minutes 
afterward. 

Close questioning by physicians of 
witnesses to these final moments leaves 
no doubt that the effects resulted from 
severe gastrointestinal bleeding, signifi
cant pulmonary bleeding, temporary 
compression of accumulated blood in the 
stomach, and, finally, projectile vomiting 
of as many as several hundred milliliters 
of blood. These findings were consistent 
with animal and human autopsies. 

Many victims of the yellow material 
received less than the full brunt of a 
spray, entered the attack zone several 
hours to 2 days later, or consumed food 
or water contamiDated by the material. 
These individuals,-,-ofteri within the next 

· 24 hours-developed signs and sYmP- · 
toms similar to those more dir~tly af. 
fected but often without pronounced 
skin effects if they had not contacted the 
powder residue directly. In addition to 

attacks of intense vomiting :five or six 
times a day; they also had diarrhea, with 
bloody stools pa,ssed up to eight times a 
day. Bleeding under. the fingernails and 
around the skin of the eyes and severe . 
bruising of the skin also were commonly 
reported. Opiates helped the 11uid loss in 
adults, but in children or young Persons 
unable to tolerate the treatments of raw 
opium and water, deatli occurred after 
l 0 days to 2 weeks in· about half the 
cases. On the basis of reported signs and 
symptoms, the cause of delayed death 
almost. certainly was dehydration. 

Iri many cases, chemic3.l attacks are 
reported to produce symptoms other 
than those descn1>ed here. However, 
there· has always been a direct !iSsocia
tion of the above symptoms with reports 
of yellow ram attacks:--that is, when . 
yellow materiai is used the_se symptoms 
appear; other agents may give rise· to. 
other symptoms .. Although if is possible 
to exhibit one or even several of these 
symptoms associated with traditional · 
chemical warfare agents, no expert has 
been able to fit the sequence, severity, 
and consistency with any of them. In 
many cases, victims and observers were 
examined, histories ta.ken, and 4-iter
views conducted by several health pro
fessionals weeks apart. Remarkable con
sistency has been observed. 

From the beginning of the yellow 
rain episodes iri 1975, autopsies occa· 
sionally have been reported anecdotally. 
Some have been. done inexpertly, some· · 
by nonphysicians, and some were per
formed on arumals rather than on . 
human victims. However, the. i::onsisten
cy of the early reported "putrefaction" 
or "rottenness'.' of the digestive tract 
within 12-48 hours after death led many 
forensic medical ·experts to suspect that 
one effect of the poison-whatever it 
was- was to caulse necrosis (cell death) 
of rapidly dividing muco8a (mucous 
membranes), especially in the stomach 
and upper small int.estine. Other autopsy 
findings included hyperemia (engorge
ment with blood) of digestive mucosal 
linings and remarkably intense conges
tion and swelling in the lungs, liver, 
spleen, and some_:times the kidneys. 
These and other findin often led ex-
perts in toxicology ology, on the 
basis of clinical and pathological data 
alone, to suggest mycotoxin or even tri
chothecene intoxication. 

Triehothecene effects have been 
reported in the forensic:, oncological, and 
toxicological literature for several years~ 
Unpublished findings often have been 
discussed in' symposiums. In several . 
dozen cases, toxic effects in humans and 
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animals have been carefully recorded, 
and they mat.ch those of yellow rain with 
good precision (see Table C-1). There 
are no additional signs or effects of 
known triclwthecene intoxication. not fre
quently reported lYy victims, nor are 
there any reported yellow rain symptoms 
that cannot be e:.11plained lYy the effects of 
the four 8'JJecific triclwthecene toxins 
found in the samples. 

There are no significant medical dif. 
ferences in the reporting from Laos and 
Kampuchea. Although the timing and 
delivery systems have sometimes varied, 
the effects of the chemical agent, ·Clini
cally and pathologically, are identical. In 
some ~es, a series· of blood samples 
from Kampuchean victims al.So showed a 
trend toward leukopenia (reduction in 
the number of white blood cells) arid the 
presence of a trichothecene metabolite 
(HT-2) consistent with trichothecene in
toxication (see Annex D). Dose-response 
effects that were observed and routes of 
administration were both consistent with 
eff~s of trichothecenes. 

An early hypothesis (1978-79) was 
that a signi:ficant number of deaths, 
especially in Laos, could be explained by 
the heavy use of riot-control agents such 
as CS, CN, DM, and agents which cause 
it.ching and/or blistering. This hypothesis 
was rejected quickly on two grounds. 
First, trace contaminant analysis failed 
to show the presence of any of these 
compounds in samples; several samples 
did, however, contain a trichothecene 
precursor. Second, contrary to common
ly held views, the epidemiology of 
diseases endemic to the central high
lands of Laos and the public health 
situation of the H'Mong do not support 
the view of malnourished, disease
ridden., and weak persons who would 
succumb easily to riot-control agents. 
Also, many studies have shown the op
posite: a relatively low incidence of pul
monary disease, lower than what could 
otherwise account for certain effects; 
better nutritional states than could 
otherwise ac+ount for death in 10 days 
to 2 weeks from water loss (dehydration) 
and calorie depletion; and a death rate 
of nearly zero from causes other than in
fection, old age, and trauma. 

Afghanistan 

Some deaths associated with bleeding 
have been described in the accounts 
from Afghanistan. In one set of cases, a 
physician examined persons who had 
been· exposed to sublethal doses of a 
yellow smoke/black smoke combination 
attack and one man near death after a 
series of attacks. Hemoptysis (nasal 
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TABLE C-1 

Comparison of Reported "Yellow Rain'' Effects 
With Known Trlchothecene Effects 

Yellow Rain Reports• Effects of Trlchothecenes 

1. Nausea, vomiting-severe, Immediate 1. Nausea, vomiting-severe, immediate 
2. "Falling down, world turning" 2. Dizziness 
3. "Burning of skln"-small blisters 3. Generalized erythema with a burning 

sensation of skin 
4. "Shaking all over, flopping like fish 4. Ataxia (failure of muscular coordination), 

out of water" occasional tremors and convulsions 
5; "Bleeding eyes" 5. Congestion of the sclera (white .outer 

coat of eyeball) and blood In tears -
6. "Pounding" chest, rapid heartbeat, 6. Hypotension (abnormally low blood 

weakness pressure) with secondary rise In 
heart rate 

7. Severe pain In center of chest 7. Angina (substernal chest pain) 

8. Sleepiness, "not able to talk" 8. Somnolence, central nervous system 
symptoms 

!ii. Bleeding gums and profuse salivation 9. Stomatitis (Inflammation of oral mucous 
membranes) and ptyallsm (excessive 
sa!lvatlon) 

10. "Gan't breathe" 10. Shortness of breath 
11. "Skin and body hot with cold" 11. Fever and chills 
12. Diarrhea with blood 12. Diarrhea with blood 
13. Loss of appetite, Inability to eat 13. Anorexia 

14. 131eedlng Into skin <1nd fingernails 14. Thrombocytopenla (decrease In number 
of platelets, white blood cells Involved 
In clotting of blood) and purpura (skin 
discoloration caused by hemorrhage Into 
tissues) 

15. Drop in white blood cell count 15. Leukopenia and anemia 

16. "Rotten esophagus, stomach, Intestines; 16. Rapid necrosis of linings of gastro-
soft spleen and liver" intestinal tract; lymphoid necrosis In 

spleen and liver 

17. Swelling of all organs 17. Congestion of all organs 

• Ettects are lmmed!ate at levels near to or above a rough estimate of 500--1,000 mg total body burden for 
an adult. Although 1nhalat1on data are pending, the levels are consistent with reported lethal and sublethal doses. 
Trichothecenes In combination, when directly Ingested or Inhaled, or in purified form, are more toxic In lower 
concentrations, and the order of signs and symptoms and timing varies. · 

bleeding)-but not hematemesis 
(bleeding from the gastrointestinal 
tract)-was reported in about half of 
these cases. 

mal anaesthesia, affecting only exposed 
areas of skin. 

Postattack Medical Survey 

There is evidence that after some at
tacks in Laos and Afghanistan, Lao 
Communist or Soviet forces entered the 
attack zones to conduct surveys. Several 
reports indicate that survivors from a 
toxin' attack on a Lao village were taken 
several kilometers from the village and 
injected with a small volume of a clear 

j 

• 

Several features of at least one of 
the chemical agents-an ii•capacitant
used in Afghanistan defy explanation at 
this time. One possibility is that the 
agen~s) are highly selective for the cen
tral nervous system rather than the 
autonomic nervous system. As yet, no 
good candidate agent has been identtiied 
which will selectively inlubit the central 
nervous ,sy::;tem so as to cause uncon
ciousness for several hours. Another 
:finding has been the presence of a der-

~ 

solution said by their captors to be a ~ 
"new" medicine to assess the gas. The 
injections, given intramuscularly in the 
upper arm, reportedly did nothing to 



alleviate the weakness, nausea, vomit
ing, or diarrhea suffered by the stir-

.--- . vivors. One vii:tim reported the drug 

. !'..ii- . caused an immediate sensation of 
\l.annth throughout his body. Only the 

. e of opium later eased the discomfort. 
It is probable that this procedure was a 
rest either of a new antidot.e or of a 
drug developed to reduce incapacitation 
from the nausea and.vomiting. 

Similarly, in a few cases in Afghani
stan, Soviet troops reportedly disem
barked· from helicopters or armored per
sonnel carriers at the edge of an· attack 
site. Three or four, dressed in full anti
contamination gear, walked among the 
dead, examined the corpses and, opening· 
them with a crude incision, examined 
the organs in the abdominal and thoracic 
cavities. In one case, a solution. was 
poured into the incision. When the corp
ses were later recovered by the mu,. 
jahidin, the body cavity contents hiid 
been destroyed beyond r-ecognition. 
These and a few additional reports sup
port the hypothesis that the perpe
trators of some of the attacks were in
terested in studying aftereffects, lethali
ty, or some other quasi-experimental 
aspect of the use of a new chemical 
weapon. Recent indications from 
Afghanistan indicate that one purpose of 
the field surveys a,nd body examinations 
is to determine levels of toxic materials 

--~till present in the attack zone before 
"-\9'oviet troops occupy it. 

·ANNEX D 

ANALYSIS AND REVIEW OF 
TRICHOTHECENE TOXINS 

Sample Analyses for Trichothecenes 

The Trichothecene Hypothesis. Since 
1975, the U.S. Government has received 
remarkably consistent reports detailing 
chemical attacks in Southeast Asia. 
Some of these reports described the use 
of lethal agents which produced symp
tonis that could not be correlated with 
those produced by known or traditional
ly recognized chemical warfare agents or 
combinations of them (see. 'l'abJe D-1). It 
is readily apparent that the,_symptoms 
most frequently described in Laos and 
Kampuchea correspond most closely · 
with those produced by a group of myco
toxins- the tnchothecenes.,A review of 
the scientific literature· revealed not only 
that these .compounds had physical and . 
chemieal ·properties indicating potential· 
as chemical agents but also that they 

,........,, were the subject of intensive investiga
~-on by Soviet scientists at institutes 
\1 reviously linked with chemical and bio-

logical warfare research. In the fall of 

1980, the trichothecenes ·were added to 
the list of agents suspected to have been 
used.in Soutl1east Asia am;! Afghanistan. 
Other candidates under consideration in
cluded phosgene oxime, arsines, cyano
gen chloride, nerve agents, riot-control 
agents, and combinations of these 
agents. 

Many samples from chemical attacks 
in Laos and Kampuchea were examined 
at the U.S. Army's Chemical Systems 
Laboratory (CSL) for the presence of 
traditional chemical warfare agents and 
were reported to be negative. In March 
1981, CSL reported the presence of an 
unusual compound (C16H2') in the vapor 
analyses from several clothing and tissue 
samples taken from the victim of a . 
chemical attack. The .compound was 
closely related in structure to the simple 
trichothecenes. This finding sparked the 
request for analysis of all future samples 
for the presence of trichothecene myco
toxins. 

The Kampuchean Leaf and Stem 
Sample: The First Analysis for Tri
chothecenes. On March 24; 1981, a 
number of samples were received from 
the U.S. Embassy in Bangkok. Two 
were reported to have been collected 
from the site of a chemical attack that 
occurred in the vicinity of TV 3391, an 
area just south of Phnom Mak Hoeun. A 
vegetation sample and a water sample 
were colleeted within 24 hours of the at
tack. Examination of bodies of victims 
of tli.is attack by medical personnel 
revealed highly unusual degeneration of 
the mucosa! lining of the gastrointestinal 
tract. The effects described paralleled 
those known to be produced by the 
trichothecenes. The samples were sub
mitted to the Chemical Systems Labora
tory for analy5is for the presence of 
chemical warfare agents. With the ex
ception of the unusual presence of high 
levels of CN-, Cl-, and F-ions, no evi
dence of known chemical warfare agents 
was found. An initial test for the tricho
thecenes by thin iayer chromatography 
was inconclusive because of severe prob
lems with interfering substances and the 
lack of appropriat.e standards. 

· The trichothecenes are difficult to 
detect even under ideal circumstances, 
and the presence of interfering· su.b-: . 
stances in the· sample may rriake identifi
cation and quantification by thin laye_r 
chromatpgraphy. ~co:qclu8iy~ .. A. review 
of the liriiitation5 and pofuritials ()f the · 
analytical methods for tricboth~en~s led 
tO the cqncJusio~ that the compu~i:iZed 
gas chro_IDa,t.9?;f~I>hy/m~s i;p~o~py 
method in the··selected lOn·II)Omt.~mng, 
mode enabled precise identificatibn''arid 
quantification of these compounds in 
complex mixtures. A comparison of the 

currently available methods Suitable for 
trichothecene analysis and an assess
ment o~ their .utility a.nd limitations is 
presented ill Table E-3. · 

A PQrtion of the leaf and st.em sam
ple was furnished to the U.S. Army 
Medical Intelligence and Information 
Agency for further analysis. Thi.S sam
ple, a positive "control sample tO which 
T-2 toxin was added, and a negative 
control sample of similar vegetation 
were forwarded to Dr. Chester J. 
Mirocha of the Department of Plant · 
Pathology, University of Minnesota;· Dr. 
Miroeha was given no information con
_cerning the history or content of the 
samples and was requested to analyze 
the three unknowns for the presence of 
trichothecene toxins using the best 
methods at his disposal. 

The analysis involves a series of ex
tractions followed by ferric gel separa
tion, selected ,ion moniroring on a com
puterized gas chromatograph/mass spec
trometer, and a full mass spectral scan 
for .comparison with known standards. 
The methods used are among the ·most 
sensitive and specific for detection of 
these compounds; also, false positives 
are rare. Toxins can be identified by 
their mass spectra and quantified with a 
high degree of aceuracy. The veget.ation 
sample allegedly exposed to a chemjcal · 
warfare agent was found to contain 109 
parts per million (ppm) of nivalenol, 59:1 
ppm of deoXynivalenol, and 3.15 ppm of· 
T-2 toxin; each is a potent toxin of the. 
trichothecene group. No trichothecenes 
were detected in the negative control 
sample, and 35 ppm of T-2 toxin were 
detected in the sample to which T-2 tox
in had been added. It was Dr. Mirocha's 
assessment that a mixture of these par: . 
ticular ·toxins in the high levels detected 
could not have occurred as a result of 
natural contamination; 

The possibility that the identified 
toxins were produced by natural fungal 
contamination was discounted on the 
basis of the climatic conditions required 
for production of T-2 toxin, the high 
levels of toxins detected, the unusual 
mixture of toxins found, and the results 
of surveys of Southeast Asia for the 
presence of these toxins. This conclusion 
was supported by the analysis of normal 
flora samples from Kampuchea de
scribed below. 

Analyses ·of Control Samples From 
Kampuchea for the Ptesertce 9f Tri
chothecenes. On September 20; 1981; 
the U.S. Army Medical Intelligence and 
Information Agency received nine con- . 
trol samples from u.s:·A'rniy personnel 
in Bangkok for the purpose of conduc· . 
ting laboratory analyses for background 
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TABLE D-1 

Symptoms of Chemical Attacks Reported in Laos, Kampuchea, and Afghanistan 

% of R1porto Riot-
M1nUonlng Tricho- Nllfff PhOSllllt19 ·1ncapacllant Contnil 

Symptom Symptom thac- Avants lusln"" 

Multiple deaths 84.6 x x x 
Vomiting 71.4 x x x 
Diarrhea 53.1 x x x 
Hemorrhage 52.0 x 
Breathing difficulty 47.95 x x x 
Itching and skin irritation 43.9 x x 
Nausea 42.B x x x 
Animal death 41.8 x x x 
Blurred vision 39.7 x x x 
Headache 36.7 x x 
Fatigue 35.7 x x 
Nasal excretion 34.7 x x x 
Rash or blisters 32.6 x x 
Tearing 30.6 .x x x 
Coughing 28.6 x x x 
Effect on vegetation 26.5 x x 
Dizziness and vertigo 25.5 x x 
Facial edema 20.4 x x 
Thirst and dry mouth 20.4 x 
Skin color change 16.3 x 
Tachycardia 12.3 x x 
Temporary blindness 9.18 x x 
Rapid loss of consciousness 9.18 xb x 
Salivation 6.12 xc x 
Hearing loss 5.1 x 
Tremors or convulsions 4 x x 
Sweating 3 x 
Paralysis 3 x x 
Loss of appetite 3 x x x 
Frequent urination 2 x x 

Note: This table is a compilation relating the signs and symptoms reported in the three countries 
to symptoms associated with certain chemical agents. The frequency with which a particular 
symptom was reported is expressed as a percentage of the total number of attacks. 

levels of trichothecene toxins. The 
samples were collected from an area 
near TV 3391 that had not been sub
jected to any reported chemical attacks. 
The samples were collected by U.S. per
sonnel under instructions to reproduce 
the sampling conditions, handling, pack
aging, and transfer conditions of the 
original sample as closely as possible. 
The same species of plant was sampled, 
and four other vegetation samples also 
were collected. A water sample and two 
soil samples were recovered. Corn and 
rice samples from the area also were 
taken. These grains provided an ideal 
substrate for growth of toxin-prod1'l.cing 
fungi and woilld, therefore, be a sensi-
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tive indicator of any natural occurrence. 
The nine samples were forwarded under 
code to Dr. Mirocha for trichothecene 
analysis. A portion of each sample also 
was submitted to Chemical Systems 
Laboratory for background determina
tions of CN-, Cl-, and F-1evels. No · 
trichothecenes were detected in any of 
these samples, indicating that nivalenol, 
deoxynivalenol, T-2, and diacetoxyscir
penol are not prevalent in the geographi
cal area from which the alleged chemical 
warfare-exposed sample was collected. 
The appearance of these trichotheeenes 
in high levels and unique combinations in 
a sample associated with a chemical at
tack-which produced symptoms typical 
of trichothecene exposure-indicates 

Oxlmlt Cyanogen• (82!) Ag1nt1' 
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that these toxins may have been used as 
chemical weapons. This conclusion is fur. 
ther supported by the evidence provided 
by analysis of additional alleged chemical 
warfare samples from Laos and Ka.mpu· 
chea as described below. 

Analysis of Additional Chemical 
Warfare Samples From Laos and Kam· 
pucbea for the Presence of Trichothe
cenes. The U.S. Army Medical Intelli
gence and Information Agency received 
from the Chemical Systems Laboratory 
thi-ee additional suspected chemical war
fare samples for analysis for trichothe-
cenes. The first sample eonsisted of 10 
ml of water taken from the same chemi-

j 
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TABLE D-1 (continued) 
-- Symptoms of Chemical Attacks Reported In Laos, Kampuchea, and Afghanistan -· % of Report& Riot-

Mentioning Tllcho- Nerve Phosgan• In-cit ant ConUol 
Symptom Sfmptom -..- Agent. Arsines· Oxlma Cyan09ans . (82) A(leni. 

Kampuchea 

Multiple deaths 72.4 X· x x x 
Hemorrhage 62.06 x )(<l 
Dizziness .and vertigo 51.7 x x x x x 
Vomiting. 41.3 x x x Xr 
Nausea 34.5 x x x x x 
Skin irritation 27.6 x x x x 
Rapid loss Of consciousness 24.1 'I!' x x x 
Fever 20.68 x 
Headache 17..2 x x x x x 
Tearing· 13.8 x x x x x x x 
Breathing difficulty 13.8 x x x x x x x 
Fatigue 13.8 x x x 
Paralysis 10.3 x x x 
Numbness 6.9 x x x x 
Blurred'vision. · 6.9 x x x x x x x 
Dry throat and thfrst 6.9 x x 
Edei:na 6.9 x. x x 
Salivation 3.4 xc x 
Vegetation affected 3.4 x x 
Diarrhea 3.4 x x x 
Cough 3.4 x x x x x x 
Nasal diScharge 3.4 x x x x x 
Rash or blister 3.4 x x x x 
Ch Ills 3.4 x ? 
Hearing loss 3.4 x 

fgha'nhstan 

apld loss of consciousness 47.9 'I!' x x x 
Skin irritation and itching 31.5 x x x x 
Multiple deaths 30.1 x x x x 
Nausea 20.5 x x x x x 
Vomiting 19.1 x x x x 
Tearing 17:8 x x x x x x 
Dizziness and vertigo 16.4 x x x x x 
Blisters or rash 15 x x x x 
Difficulty breathing 13.7 x x x x x x x 
Paralysis 13.7 x x x 
Headache 12.3 x x x x x 
Temporary blindness 8.2 x x x x x 
Salivation 6.8 xc x 
Loss of appetite 6.8 x x x 
Effects on vegetation 5.5 x 
Fatigue 5 x x x 
Confusion 4.1 x x x 
Hemorrhage 4.1 x xa 
Change In skin color 2.8 x x 
Diarrhea 2.8 x x x 
Coughing. 1.3 x x x x x x x 

• Bloody frothing. 
b Only at very high doses. 
c Depending on which trlchothecenes. · 
d BIOod !l<icked frolhlng. 

,,;-· .. 
1.1227,/ ' 
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cal attack site in Kampuchea as the leaf 
and stem sample previously examined. 
The second sample came from the site of 
a "yellow rain" attack occurring on 
March 13, 1981, in the village of Muong 
Cha (TF 9797) in the }>hou Bia region of 
Laos. T)ie agent was sprayed from a 
~-engine propellor aircraft at about 
noon, local time. The falling substance 
was described as "like insect spray" and 
sounded like drizzling rain. Quite sticky 
at first, .it soon dried to a powder. 
Symptoms described,by victims included 
nausea, vomiting, and diarrhea. A sam
ple of the agent scraped from the sur
face of a rock by a victim and carried in
to Thailand was turned over to U.S. 
Embassy personnel. The third sample 
was j:aken from the site of a "yellow 
rain" attack that occurred at 2:00 p.m. 
on April 2, 1981, at Ban Thong Hak (TF 
9177). Twenty-four people reportedly 
died in this attack; there were 47 sur
vivorf;l. Symptoms included severe skin 
irritation and rash, nausea, vomiting, 
and bloody di:µ-rhea. A survivor of the 
attack scraped this sample from the sur
face of a rock with a bamboo knife. 
Although the individual took precautions 
(that is, cloth mask), a severe skin rash 
and blisters deve}oped. 

These three samples were sul:>mitted 
to Dr. Mirocha for analysis. The water 
sample from Kampuchea contafued 66 
,ppm of deoxynivalenol and a trace 
amount of diacetoxyscirpenol. A trace 
quantity of the second sample was 
screened as strong positive for trichothe
cenes. Further analysis of that sample 
confirmed the presence of high levels of 
T-2 toxin (150 ppm) and diacetoxyscir
penol (25 ppµi). Nivalenol and deoxy
nivalenol may also be present but are be
ing masked by interference from 
phtalate compounds (leached from the 
plastic packaging). An effort to modify 
the eXtraction process is being made in 
order to overcome the interference so 
that nivalenol and deoxynivalenol can be 
measured more easily. Interestingly, ex
amination of the petroleum ether frac
tion from the sample revealed the 
presence of a yellow pigment almost 
identical to tt previously identified by 
Dn(b)(6) cultures of Fusarium 
roseum, indicating that the yellow 
powder probably consisted of the crude 
extract of a Fusarium culture. 

There was little of the third sample 
contained in the vial received for 
testing. The quantity was too small to be 
weighed accurately,. and inspection of 
the vial revealed only a small spe,ck 
estimated to weigh much less than 0.1 
mg. That speck contained 10 ng of 
diacetoxyscirpenol, a level equivalent to 
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100 ppm at the very least and probably 
much higher. The sample size was too 
small to allow adequate analysis for the 
other three trichothecenes of interest. 

These results support the hypothesis 
that trichothecenes have been used as 
chemical warfare agents in Laos and 
Kampuchea. The presence of these high 
1evels of trichothecene toxins in water 
and in yellow powder scraped from 
rocks argues against natural occurrence, 
since neither water nor rock is a suitable 
environment for growth of the fungi re
quired to produce the toxins. 

Differences between the analyses of 
the Kampuchean leaf and stem sample 
and the water sample collected from the 
same attack site raise additional ques
tions. Failure to find T-2 toxin in the 
water sample is probably due to the rela
tive insolubility of T-2 toxin in water. 
The presence of diacetoxyscirpenol in 
the water might be the result of bio
transformation or breakdown of T-2, as 
they are so structurally sllnilar, differing 
only in the substitution .on carbon 8. 
While this hypothesis cannot be entirely 
ruled out, it is unlikely on the basis of 
!mown biotransformation of T-2 in the 
laboratory. The initial vegetation sample 
was not screened for diacetoxyscirpenol, 
although the mass spectra from the in
itial analysis will be reexamined for 
trace amounts of it. 

The absence of nivalenol in the 
water sample is more difficult to explain 
because nivalenol is water soluble. The 
effect of environmental conditions and 
microorganisms on the stability of these 
compounds may vary widely for each of 
the specific compounds and may explain 
the analytical resUlts. Further scientific 
investigation of these factors is needed. 

Analysis of Blood Samples From . 
Chemical Attack Victims 

Blood samples drawn from victims of re
cent chemical attacks in Kampuchea 
have been received by the U.S. Army 
Medical Intelligence and Information 
Agency for analysis for indications of 
trichothecene exposure. Little is !mown 
concerning the rate of metabolism of tri
chothecenes in humans; it is difficult, 
therefore, to estimate the probability of 
detecting trichothecenes or their metab
olites in blood samples. T-2 is rapidly 
cleared from the blood in aniinals, and 
25% of the total dose is excreted within 
24 hours after exposure; it is unlikely 
that trichothecenes could be detected 
unless blood samples were obtained 
within 24-48 hours after an attack. 
Other blood parameters are affected by 
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the trichothecenes; however, and· may 
prove to be useful markers. The 
trichothecenes induce a severe 
leukopenia (decrease in white cell count) j 
which can persist for several weeks . · 
following exposure. In addition, the 
trichothecenes affect some.liver and 
kidney function marker enzymes which 
can be monitored in the blood. 

On October 11, 1981, four whole 
·blood samples and four blood smears 
were received from the U.S. Embassy in 
Bangkok. The blood was drawn from 
four Khmer Rouge soldiers on Octo-
ber 7, 1981 at a Khmer Rouge hospital. 
inside Kampuchea. Detailed medical his
tories as well as descriptions 'of the at
tack were recorded on each individual 
from whom a blood sainple was taken. 
All four men were victims of a gas at
tack occurring near Takong on 
September 19, 1981. Symptoms expe~
enced included vomiting, blurred vision, 
bloody diarrhea, difficult breathing,. dry 
throat, loss of consciousness, frontal 
headache, tachycardia, and facial edema. 
Unfortunately, the samples could not be 
refrigerated until 48 hours after collec
tion. Thus, it was impossible to obtain 
data concerning white cell counts and 
blood'chemistry. The four whole blood 
samples were submitted to Dr. Mirocha 
for analysis for trichothecene metabo
lites because of the possibility, admitted-
ly remote, that some of the metabolites '3 
might bind to blood proteins and might 
still be detectable even 3 weeks after an 
attack. 

On October 22, 1981, additional 
blood samples were received. These had 
been drawn from nine victims from the 
September 19 attack and from four con
trol individuals of similar age and back
ground who had not been exposed to a 
chemical attack. The samples had been 
properly refrigerated and were accom
panied by complete and detailed medical 
histories taken by trained medical per
sonnel who examined the individuals In
cluded in the package were blood -;;(ears 
and heparinized and nonheparinize<j 
samples from each individual. The 
samples were submitted for blood assays 
to the U.S. Army Medical Research In
stitute of Infectious.Diseases. 

The above results show no statisti
cally significant differences between ex
posed and control groups (students 
T-test). In eight individuals exposed to a 
chemical agent, a trend toward de
pressed white cell Counts was observed. 
Such an observation would be compati
ble with the clinical picture of toxin ex
posure; however r it is ·also compatible 
with a number of other medical prob- J: J 
!ems, and a larger control sample would a) 9, 



be required before such results could be 
adequately interpreted. Abnormal liver 
and kidney functions were not indicated 
by these data. 

. lj&. · Portions of the blood samples were 
\~a!yzed by l(b)(6) ~or the pres-

ence of trichothecenes and/or trichothe
cene metabolites: The results of the 
analyses are consistent with trichothe
cene exposure in at least two of the gas
sing victims and tend to support the · 
hypothesis that a trichothecene-based 
agent was used in this attack. 

Using the selected ion-monitoring 
gas chromatography/mass spectroscopy 
analysis technique, Dr. Mirocha wa5''able 
to identify tentatively a metabolite of 
T-2 toxin (that is, HT-2) in the blood of 
two alleged victims. The compound was 
identified on the basis of its selected ion 
masses and gas chromatographic reten
tion times. 

The tentative identification of HT-2 
in the blood of two victims, and the 
trend toward depressed white cell 
counts in these same victims, cannot be 
taken as conclusive scientific proof of 
toxin exposure because the trace amount 
of the compound present precluded une
quivocal identification and quantification 
and because many other medical prob
lems in addition to toxin exposure can 
cause a decrease in white cell counts. It 
is interesting to note that the individual 

r

4
-- who showed the greatest amount of the 
a.;mp0und tent.atively identified as HT-2 
9r his blood repoi::t;edly received the 

greatest exposure to the agent. He was 
·exposed to contaminated water for more 
than 30 minutes and was the only victim 
who fell down in ~~ water and actually 
swallowed some oht. However, the 
description by victims o(symptoms cor
relating exactly with those associated 
with trichothecene poisoning provides 
strong circumstantial evidence that tri
chothecenes were used as chemical 
agents in yet another chemical attack in 
Southeast Asia. 

Trichothecenes have been identified 
previously in environmental samples 
taken from several other chemical at
tacks in Laos and Kampuchea. Analysis 
of control vegetation, water, soil, corn, 
and rice samples from these areas, as 
well as reviews of pl,lblished scientific 
literature, indicates that the particular 
toxins that.-have previously been identi
fied are not known to occur naturally in 
the combinations found and at the levels 
detected in Southeast Asia. The latest 
analysis results contribute another piece 
of evidence to· the growing body of data 
supporjing the charge that trichothe-

...-_ cenes ·have been used as chemical/bio-
~-gical agents in Southeast Asia. 

ANNEXE 

OVERVIEW OF NATURAL OCCURRENCE 
AND SIGNIFICANT PROPERTIES OF 
TRICHOTHECENES 

· Histobcal Tri~hothecene 
Mycotoxicoses 

The trichothecenes are members of a 
large group of naturally occurring toxins 
known as mycotoxins. Tlie word "myco
toxin" is derived from the Greek 
"mykes" meaning fungus and the Latin 
"toxicum".meaning poison: It refers to a 
metabolite produced by a mold that is 
toxic to man and animals. Mycotoxicoses 
have been described as the "neglected 
diseases;" and before 1960 English
Janguage literature concerning the 
diseases caused by mycotoxins was 
scarce. Soviet scientists have been in
volved in research with. some of these 
compounds for ain1ost 30 years longer 
than their W estem counterparts. The 
Soviet Union ha8 had serious problems 
with mycotoxin contamination of food 
and has suffered several severe out
breaks of disease in humans. The first 
comprehensive studies of mycofuxin 
diseases were conducted in the Soviet 
Union in th"e late 1930s. 

Since the 1940s, the group of myco
toxins :figuring most prominently in 
Soviet scientific literature are the tri
chothecenes, a class of chemically 
related, biologically active fungal metab
oliteS produced primarily by various 
species of Fusarium. Table E-1 l~ts 
some of the toxins in this group and pro
ducing fungi. The fungi are well-known 
plant pathogens that frequently invade 
many agricultural products. 

Trichothecene toxins, perhaps more 
than any other mycotoxins, have been 
associated with acute disease ip humans. 
Most of the human intoxications have 
occurred in the Soviet Union (Table 
E-2). The earliest recognized outbreak 
occurred in 1891 in the Ussuri district of 
eastern Siberia. Humans who consumed 
contaminated grain exhibited headache, 
chills, nausea, vomiting, vertigo, and 
visual disturbances. Dogs, horses, pigs, 
and domestic fowls reportedly were 
affected. · 

The most extensive mycotoxicosis 
outbreak reported to have caused multi
ple fata)ities in. man als.o occurred in the 
Soviet Union. In 1944, 30.%. of the 
population of Orenburg diStrict, near 
Siberia, was affected by alimentary toxic 
aleukia: (ATA), a dis~e later shown t:o 
be caused. by inge_stion-oftpchothecene 
_toxins. More than 10% of the entire 

'population of the district died of the· 
disease. Many other outbreaks of ATA 
occurred in the Soviet Union,· mainly 
during the 1942-47 period. The con~ 
tamination was traced to overwi:iitered 
millet, wpeat, and barley infected with 
Fusarium. Symptoms of the disease in: 
eluded vomiting,· skin inftammation, 
multiple hemorrhaging (especllilly of the 
lung and· gastrointestinal tissue), diar
rhea,· leUkopenia, and suppression of 
bone marrow activity. . 

In 1939, Premier Joseph Stalin dis
patched Nikita·K.hl-ushchev to the 
Ukraine to organize and improve agri
cultural operations and to identify the 
disease causing the deati.Js. of many 
horses and cattle. The problem was 
traced to hay and straw contaminated 
with Stackybotrys atrci· The disease, . 
later referred to as stachybotryotoxi
cosiS, oceurred after ingestion or contact 
with the contaminated grain. Symptoms 
included ulcerative dermatitis, peroral 
dermatitis, blood dyscrasias, hemor
rhagic syndromes, abortion/and death. 
The greatest e_conomic impact was due_ · 
to loss of horses, although cattle, sheep, 
poultry, anci humans also wer~ affected. 

Other disease outbreaks in which 
similar symptoms were present occurred 
in 1958 and 1959 among horses and cat
tle in the Soviet Union and Eastern 
Europe; thousands of animals were lost. 
Other intoxications were reported later 
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l<b)(6) IAll Union Scientific Re-
search Instittite of Eiperimental Veteri-

j<b )~;:::::;::crob1olo~· 
r); :::::1~~~~-~~~t!~~o~1!edi-
' b)(6 ~U.S.S.R. Academy of Medical Sciences Institute of Epidemiology and Microbiology 
(b)(6) 

27 



in Japan, Europe, the Soviet Union, and 
the United States, affectiilg various 
domestic animals and-in the case of 
"red mold toxicosis"-man. All of these 
diseases have now been shown to be due 
to ingestion .of trichothecenes ·rather 
than to an infectious agent. In earlier 
outbreaks, the levels of toxin present in 
th.e. contaminated grain were not meas· 
ured; however, the levels of nivalenol 
and/or deoxynivalenol measured in toxic 
grains implicated in more recent out
breaks .(i.e., "moldy corn toxicosis" and 
"red mold toxicosis") typically were be-

. tween 2 and 8 ppm. 

Natural Occurrence of 
Trichothecene Mycotoxins 

Publications concerning the occurrence 
of trichothecenes are relatively scarce 
because·of the lack of convenient detec
tion methods and the complexity of the 
trichothecene family of compounds. Only 
recently have scientists developed 
methods capable of distinguishing be
tween close structural derivatives and 
accurately quantifying the levels of toxin 
present (see Table E-3 for comparison of 
analyt;ical methods). Extreme care must 
be taken when reviewing the scientific 
literature on natural occurrence of these 
compounds because erroneous conclu
sions can be1.Qi-awn on the basis of 
results obtained with inadequate analyti
cal techniques. Misidentification of com
pounds and gross ovel'estimation of con
centrations have occurred using tech
niques such as thin layer chromatog
raphy. 

Table E-4 lists the reports of natural 
occurrence of T-2 toxin, diacetoxyscir
penol, and nivalenol that were obtained 
from b. literature search of more than 
3,000 citations concerned with tricho
thecene toxins. Levels that are ques
tionable on the basis of techniques used 
are indicated. It is immediately apparent 
that the levels of toxins found in the 
various samples from Laos and Kam
puchea are .highly unusual, even if one 
accepts the questionable reports in Table 
E-4 as valid. The levels of these toxins 
(150 ppm of T.-2 toxin, 109 ppm of 
nivalenol, more than 100 ppm of 
diacetoxyscirpenol, and 66 ppm of deox
ynivalenol) are markedly higher than 
those reported to occur in nature. It 
should also be noted that the incidences 
recorded in Table E-4 c0ncern ·levels of 
toxin produced when Fusarium is grow
ing on its ideal substrate, while the Laos 
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TABLE E-1 

Trlchothecene-Produclng Fungi 

Type 

Trichothecenes 

Fungus 

TABLE E-2 

T-2 Type 

T-2 ToxilT 

HT-2 Toxin 

Diacetoxysclrpenol 

Neosolanlol 

F. triclnctum 

F. roseum 

F. equiseti 

F. spor.otrichioides 

F. laterltium 
F. poae 
F. solani 
F. rigidiusculum· 

F. semitectum 

Nlvaleno~ Type 

Nivalenol 

Monoacetyl· 
Nlvalenol 

Dlacetyl· N ivalenol 
Deoxynlvalenol 

F. nivale 

F. opisphaeria 

F. roseum 

Historical Trlchothecene My.cotoxlcoses 

Toxlcoala 

"Taumelgetreide" Toxicosis 

Alimentary toxic aleukla 

Stachybotryotoxlcosls 

Bean-hull toxlcosis 

Dendrodochiotoxlcosls 

Moldy com toxlcosls 

Red mold toxicosls 

Dlatrlcu and 
Attected spe.,lee 

U.S.S.R.: man, farm animals 

U.S.S.R.: rrian, horse, pig 

U.S.S.R., Europe: horse 

Japan: horse 

U.S.S.R., Europe: horse 

United States: pig, cow 

Japan, U.S.S.R.: man, horse, 
pig, cow 

Macrocycllc 

Roridins 
Veirucarins 

Satratoxlns 
Vertlsporin 

Myrothecium 
verrucaria 

M. roridum 

Stachybotrys alra 

Verticimonosporium 
diffractum 

Symptoma 

Headache, nausea, vomiting, 
vertigo, chllls, visual 
disturbances 

Vomiting, diarrhea, multiple 
hemorrhage, skin · 
Inflammation, leukopenla, 
angina 

Shock, stomatltls, hemorrhage, 
dermal necrosis, nervous 
disorders 

Convulsion, cyclic movement 

Skin Inflammation, hemorrhage 

Emesis, hemorrhage 

Vomiting, diarrhea, congestion 
and hemorrhage of lung 
and Intestine 

and Kampuchea samples were taken 
from surfaces-rocks and water-.-that 
would be extremely unlikely to support 
Fusaria growth and toxin production. 
Higher levels of toxin production can, of 
course, be induced when the mold • 
species is grown in pure culture tinder 
ideal laboratory conditions; for instance, 
the Soviets have succeeded in producing 
4 grams of T-2 per kilogram of sub-

strate. In a natural environment, how
ever, the Fusaria species cannot com
pete well with other molds such as 
species of Aspergillus and PeniciUium, 
and levels of toxin produced are orders 
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of magnitude lower. . 
The conclusion that the levels of tox

ins found in the Southeast Asia samples 
could have occurred only by means of an 
unnatural mechanism is also strength
ened by surveys of the area conducted 



by various researchers. Surveys of the 
toxigenic fungi and mycotoxins naturally 
present in Southeast Asia conducted by 
'the Mahidol University in Bangkok and 

•

e Massachusetts Institute of Tech
ology· have not revealed the presence of 
-2, nivalenol, deoxynivalenol, or dia

cetoxyscirpenol,. although other myco-
toxins such as aflatoxin were identified. 
These results were confirmed. by our 
analysis;: using our own methodology, of 
normal flora samples of vegetation, soil, 
water, corn; aI\d rice from Kampuchea: 
that failed to reveal the presence of · 
triehothecenes.. · 

Skeptics have formulated theoretical 
explanations for the analytical results to 
support a hypothesis 6f natli.ral occur· 
renee of these toxins. it was postulated 
that.the trichothecenes found were ab
sorbed through the roots of a plant, 
transl0cated to the· leaves, and exuded 
and washed onto the surface of a:rock 
-and into waj;er where they were found; 
A 1981 publication by Jarvis et al. re
ported a Brazilian shrub that appeared 
to absorb, translocate, and chemically 
alter a macrocyclic trichothecene pro
duced by soil fungi. While this citation is 
used to support a hypothetical mode for 
natural deposition· in Southeast Asia, it 
should be noted that the plant reported 
in this publication did not exude the tox
in, that the toxin was extremely phyto-

...-- . toxic to an ·other plants assessed, and 

.. JAhat the plant was not capabl~ of de 
~~vo trichothecene synthesis. No other 

trichothecenes have been found to be ab
sorbed and translocated in any other 
plant in this'manner. Control·sarnples of 
soil and vegetation from Southeast Asia 
do not support endemic presence of 
these. toxins. The .appearance of these 
particular trichothecene toxins in these 
high levels in environments generally in~ 
hospitable to their formation cannot 
reasonably be attributed to a natural 
contamination. 

ChemiCal and Physical Properties 
of the Trichothecenes 

When considering the suitability of tri
chothecenes as agents, factors such as 
stability, solubility, and ease of produc
tion must be considered. The general 
structure. for the trichothecene group is 
shown ili Figure E-L There. are more 
than 40 currently known, naturally oc-

' curring, 12 to 13 epox:ytrichothecenes, 
The R groups may be hydroxyls, acyl· 
ated hydroxyl groups or esters. The R 
group for the toxins detected .in the 
sample is shown below the general 

,- structure. All of the compounds have in 
...... common an olefinic double bond at car-

FIGURE E-1 , 

General Structure of Trlchothecenes 

T2 To•in Ni-Alenol Oeoxynivalenol 

R 1=0H R1--CH R1=0H 

R2=0Ae R2=CH R2=H 

R3;()Ac R1=0H R1=0H 

R4 zH R4 =0H R4 =0H 

R5 =0COCH2 CH(CH312 R5= =O R!i= =O 

bon atoms 9 and 10 and an epoxy group 
at carbon atoms 12 and 13. These com
pounds are stable, especially in the solid 
form. They may be stored for years at 
room temperature with no loss of activi
ty. They are heat stable with no loss of 
activity noted after heating for 1 hour at 
100" centigrade. The solubility depends 
on the R groups; highly hydroxylated. 
derivatives are more water soluble. The 
compoiinds are also quite· stable in solu
tion. Detoxification can be accomplished 

by treatment with strong mineral acid, 
which will open the 12 to 13 epoxide 
bond and abolish all biological activity. 
Most of'the toxins are well abwrbed 
through mucous membranes and some 
through skin; this property is also a 
function of the R group. 

Some of these compounds have been 
synthesized chemically; however, bia;
synthesis employing Fusa,rium species .is· 
the most effective way to produce large· 
quantities. In a preliminary search of re
cent Soviet literature, 50 articles dealing 
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TABLE E-3 

Physlcochemlcal Methods for Detection of Trlchothecenes In Feedstuffs 

Tr1ch01hacanea D•tectlon Required Uae and 
llllethod De1ected Lim I ta Standard• UmttaUon 

Thin-layer All o. 1 microgram/spot Reference Qualitative 
chromatography (H,SO,) . Standard Interference 
1-dimension Not confirmatory 

Thin-layer All 0. 1-1.0 microgram/ Reference Qualitative 
chromatography spot (H,SO,) Standard Less interference 
2-dimension . Confirmatory 

G~s-ilquid Nonhydroxy- 0.03-0.05 Reference . Quantitative 
chromatography lated or TMS microgram/ Standard Monoglycerlde 

derivatives microliter injection interference 
Equivocable 

identification 

Gas chromate- TMS 0.02-0.05 Reference Semiquantitative 
graphy/mass derivatives microgram/ Standard or Less Interference 
spectrometry- microilter Spectrogram U nequivocable 
normal scanning injection identification 
mode 

Gas chromate- TMS 0.007-0.02 Reference Quantitative 
graphy/mass derivatives microgram/ Standard or .Best for complex 
spectrometry- microliter Spectrogram mixtures 
selection ion Injection Unequivocable 
monitoring identification 

Nuclear- All Reference Confirmatory 
magnetic- Standard or Pu rifled toxin 
resonance Spectrogram structure 

elucidation 

Radio- T-2 toxin 1-'20 nanogram Rabbit anti· Sensitive 
imm1.1noassay 
(developmental 
stage) 

with the trichothecenes were reviewed. 
Of these, 22 dealt with defining optimum 

' conditions for biosynthesis of the com
pounds. N .A. Kostyunina has reported 
production of T-2 toxin at levels of 4 
grams per kilogram of substrate (nor
mally wheat grain or rice). Many in
dustrial microbiology plants have been 
identified in the Soviet Union. Some are 
involved in production of single-cell pro
tein for· fodder additives, others produce 
antibiotics, and the function of still 
others is unknown. Fusaria are pro
duced in the Soviet Union at a facility 
long reported in the open literature as 
being a suspected biological warfare 
agent production and storage facility. 
This facility, Berdsk Chemical Works, is 

_near the science city of Novosibirsk in 
Siberia. The only difference between an 
antibiotic and mycotoxin is their target 
specificity. Both are produced by fungi, 
but the mycotoxins are relatively more 
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T-2 toxin Low interference 
anti-body 

HT-2 toxin Relative structural 
specificity 

toxic to man than to microorganisms. 
Mycotoxins can be produced in good 
yield employing the same techniques 
used to produce some antibiotics. Thus, 
it may be concluded that the Soviets 
could prod:uce trichothecenes in large 
amount.a. They produce an antibiotic 
that is a trichothecene derivative, which 
would provide 3.n ideal cover for agent 
production facilities. 

Medical Effects of the 
Trichothecenes in Humans 

The most prominent symptoms associ
ated with trichothecene poisoning are 
listed in Table E-2. Striking among 
these is the rapid onset of vomiting, 
along with severe itchiDg and tingling Qf 
the skin. Hemorrhage cir the mucous 
membranes and bloodyTdiarrhea follow. 
The symptoms shown in Table E-2 are 
similar to those reported by victims of 
trichothecene attacks in Laos, Kampu-

11.232 

chea, and Afghanistan. The correlation 
is striking. 

The LD50's (dose required to produce 
death in 50% of a test poptilation) of the j 
trichothecenes in laboratory animals 
range from 0.1 mg/kg to greater than 
1,000 mg/kg, depending on the particu~ · 
Jar toxin, species, and route of exposure . 
The LD5o of T-2 toxin in a cat is 0.5 
mg/kg. However, the ED50 (dose re-
quired to produce a desired physiological 
effect in 50% of a test population) is 
much lower. The ED50 to produce a 
vomiting reaction is 0.1 mg/kg; for skin 
irritation it is in'the tenths of micro-
gram range. 

Most of the data concerning the 
toxicological effects of the trichothecenes 
are derived from animal data in which 
pure compounds were administered by 
oral, subcutaneous, intraperitoneal, or 
intravenous routes. Unfortunately, there 
are no reports concerning the effects of 
inhalation of mixtures of the compounds. 
Therefore, it is difficult to speculate con
cerning the effects that would be ex
pected in humans exposed to an aerosol 
of mixtures of these potent toxins. The 
most useful data concerning exposure in 
humans were obtained in a phase I 
clinical evaluation of anguidine (dia
cetoxyscirpenol) as an anticancer drug. 
Diacetoxyscirpenol was administered by 
intravenous infusion. Doses of 3 mg/m2 / 

day caused immediate onset of nausea, 
vomiting, diarrhea, somnolence and/or • 
mental confusion, fever, chills, a gen-
eralized erythema with a burning sensa-
tion, hypotension, dyspnea, stomatitis, 
hives, and ataxia. Because of the side 
effects, the treatment was discontinued. 
The properties which make the use of 
diacetoxyscirpenol potentially useful as 
an anticancer drug are the same as 
those responSible, in part, for its ex- · 
treme toxicity. It and the other tricho-
thecenes cause extensive damage to 
rapidly dividing cells such as tumor cells. 
Unfortunately, the cells of the lining .of 
the gastrointestinal tract and bone mar-
row are also rapidly dividing, and the 
effects of the trichothecenes on these 
cells result in severe, rapid degeneration 
of these tissues. The compounds also 
have direet effects on the clotting fac-
tors in the blood (that is, a primary 
effect on Factor V11 activity and a sec-
ondary effect on prothrombin), which 
result in excessive hemorrhage following 
trauma. 

The other useful body of clinical data 
concerning the effects of trichothecenes 
in humans is drawn from descriptions of 
the course of the disease in the natural 
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TABLE E-4 

r Spontaneous Occurrence of Trtchothecene Mycotoxlns 

-<•~ 
COncenlOll!Oft 

{parta per Rel•re...,.• CountJy s-- mUllon) FOOTNOTES 

T-2 Toxin U.S. Mixed feed o.oab 15 • References: 
U.K. Brewer's grains NOC 19 1. Balzer et al. (1977) lndla Sweet corn 4b.d 5 2. Cieg!Rr (1978) 
Canada Com NO 4 3 .. Eppley et al. {1974) 
India Sorghum NDd 22 4. · Funnel (1979). 
Canada Barley 25d 20 5. Ghosal et al. (1978) 
India· Safflower seed 3~5d 6 6. Gho.sal et al. (1977) 
U.S. Com stalks 0.111> 16 7. Hibbs et al: (1974) 
U.S. Feed supplement ND 7 8. Hsu et al. (1972) 
U.S. Corn 2 8 9. lsshi et al. {1975) 
U.S. Mixed feed 0.3 14 10. Jemmail et al. (1978) 
France Corn o.02b 10 11. Marasas et al. (1977) u:s. ND 2 12. Miller {1976) 

Mixed feed 0.5 15 
13. Mirocha (1979) 

Diacetoxy· U.S. 14. Mirocha (1979) 
sclrpenol U.S. Mixed feed 0;38' 15 15. Miroeha et al. (1976) 

lndla Safflower seed 3_5d 6 16. Mirocha et al. (1979) 
India Sweet corn 14" 5 17. Mirocha el al. (1979) 
Germany Corn 31.5d 23 18. Morooka et al. (1972) 
U.S. Corn 0.88 21 19. Petrie et al. {1977) 

1.Sb 
20. Puls and Greenway et al. (1976) 

Deoxynlvalenol U.S. Corn stalks 16 2~. Romer, T., Ralston Purina, 
u.s: Corn 1.8b 15 St. Louis, MO {personal 
U.S. Corn 1.ot' 15 communication) 
U.S. Corn 0.1b 15 22. Rukmlni and Bhat (1978) 
U.S. Mixed feed 0.04b 15 23. Siegfried (1979) 
U.S. Mixed !Bed , .ob i5 24. Vesonder and Ciegler (1979) 
U.S. Mixed feed 1.ot' 15 25. Vesonder et al. (1976) 
U.S. Corn 7.4 9 26. Vesonder et al. (1978) 
U.S. Corn o.1-2sd 21 

b Zaaralenone (F-2 toxins) also detected ,..... •. U.S; Corn traca-25d 2, 21 In the sample. • U.S . Corn 1.1-10.7 26 c ND= toxin· concentration was not deter· 
U.S. Corn 41 25 mined. 
U.S. Corn 1.0b 17 d Levels that are questionable on the 
U.S. Oats 5 17 basis of techniques used. 
Japan Barley ND 18 
U.S. Corn 1.ot' 13 
U.S. Corn 0.06b 13 
u:s. Mixed feed 0.07b 13· 
France Corn 0.6b 10 
South Africa Corn 2.5 11 
Zambia Corn 7.4 11 
U.S. Corn ND 2 
Japan Barley 7.3 18 
Austria Corn 1.3 24 
Austria Corn 7.9 24 
Canada Corn 7.9 24 

Nlvalenol Japan Barley ND 18 
France·· Corn 4.3b 10 

Partially U.S. Corn ND 25 
characterized Ind la Safflower seed NDd 6 

Skin irritant U.S. Corn 93 posltlveb 3 
factors-not of 173 
analyzed U.S. Corn Mulllple positive 21 
.chemically samples 

Yugoslavia Corn 16 positive 
of 191 
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outbreaks that occurred b the Soviet 
Union. The effects produced ue similar 
t;o radiation poisoning, and there is a la
. tent phase similar t;o that seen in radia
tion poisoning, in which the overt symp-
t.oms disappear. . 

The clinical picture may be divided 
into four stages. 

The ftrst stage occurs within 
niinutes to hours after ingestion of t;o:xic 

· grains. The sympt.omat.ology described 
was produced by oial exposure t;o low 
doses. In exposure by inhalation, the 
sympt.oms may be more pronounced or 
the time course accelerated .. The char
acteristics of the first stage include 
primary changes, with local sympt.oms, 
in the buccal cavity and gastrointestinal 
tract. Shortly after ingestion of t.oxic 
gnj.in, the patient experiences· a buntlng 
sensation in the mouth, tongue, throat, 
palate, esophagus, and st.omach as a 
result of the toxin's effect on the mucous 
membranes. The tongue may feel 
swollen and stiff, and the mucosa of the 
oral cavity may be hyperemic. Inflam
mation of the gastric and intestinal 
mucosa occurs, along with vomiting, 
diarrhea, and abdominal pain. In most 
cases excessive salivation, headache, diz
ziness, weakness, fatigue, and tachy
cardia accompany the initial stage. 
There may be fever and sweating, but 
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the body temperature normally does not 
rise. The leukocyte count may begin to 
decrease in this stage, and there may be 
an increased erythrocyte sedinientation 
rate. This first stage may last from 3 to 
9 days. 

Th~ second stage is often ca.lled the 
latent stage or inclibation period ~use 
the patient feels well and is capable of 
normal activity. It is. also ca.lled the 
leukopenic stage because its main 
features are disturbances in the bone 
marrow and the hematopoietic system, 
characterized by a progressive leuko
penia and granulopenia and a relative 
lymphocytosis. In addition, anemia and a 
decrease in erythrocytes, in the platelet 
count, and-in hemoglobin occur. Disturb
ances in the central nervous system and 
autonomic nervous systems may occur 
a.S well as wealmess, vertigo, fatigue, 
headache, palpitations, and mild 
asthmatic conditions. Visible hemor
rhagic spots (peteclpae) begin to appear 
on the skin, marking the transition to 
the third phase. The second stage may 
last 3-4 weeks. The transition to the 
third stage is sudden, and symptoms 

·progress rapidly. 

In the third stage, petechial hemor
rhages occur on the skin of the trunk, 
anns, thighs, face, and head. They can 
vary from a millimeter to a few centi
meters in size. Capillaries are fragile, 
and any slight trauma results in bemor-

'· 

rhage. Hemo~hages of the. mucous 
membranes of the mouth, tongue, soft 
palate, and tonsils occur. Nasal, gastric, 
and· intestinal hemorrhages can be · j. 
severe. Areas of necrosis begin to ap- ' 
pear on the lips, fingers, nose, jaws, · . 
eyes, and in the mouth. Lymph_ nodes 
are frequently enlarged, and the adjoin- · • 
ing connective tissue can become so 
edematous that the patient bas difficulty 
opening his mouth. Blood abnormalities 
previously described are intensified. 
Death may occur from hemorrhage, 
strangulation due to swelling, or sec-
ondary infection. 

The fourth stage is convalescence. 
Three or 4 weeks of treatment are re
quired for disappearance of necrotic le
sions and hemorrhagic effects. Two 
months or more may elapse before the 
bloodforming capability of the bone mar
row returns to normal. • 
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