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Preamble

From the beginning of 1952, phenomena of a very unusual character
occurring in the territories of Korea and China led to allegations by the
peoples and governments of those countries that they had become the
objective of bacteriological warfare.

Since the peoples of the world had long manifested their disapproval,
and indeed detestation, of such methods of war, the gravity of the situa-
tion was well understood. This was the reason for the formation of an
International Scientific Commission which should examine the evidence
in the field. : ‘

The members of the Commission, who, conscious of their responsi-
bility, made every effort to free themselves from preconceived ideas, have
carried out their investigations according to the strictest scientific prin-
ciples known to them. The details of this work, and the conclusions te
which it has led, are placed before the reader in the present Report. In
its composition eight languages have participated, and if it should be found
lacking in elegance, the reader will remember that it had to be clear,
unambiguous, and comprehensible in every continent.



Formation and Work of the Commission

On the 22nd. Feb. 1952, Mr. Bak Hun-Yung, Foreign Minister of the
Democratic People’s Republic of Korea, and on the 8th. March, Mr. Chou
En-Lai, Foreign Minister of the People’s Republic of China, protested
officially against the use of bacteriological warfare by the U.S.A. On the
25th. Feb., Dr. Kuo Mo-Jo, President of the Chinese People’s Committee
for World Peace, addressed an appeal to the World Peace Council.

At the meeting of the Executive Committee of the World Peace Coun-
cil held at Oslo on the 29th. March, Dr. Kuo Mo-Jo, with the assistance of
the Chinese delegates who accompanied him, and in the presence of the
Korean representative, Mr. Li Ki-Ien, placed the members of the Com-
mittee, and other national delegates, in possession of much information
concerning the phenomena in question. Dr. Kuo declared that the govern-
ments of China and (North) Korea did not consider the International Red
. Cross Committee sufficiently free from political influence to be capable
of instituting an unbiassed enquiry in the field. This objection was later
extended to the World Health Organisation, as a specialised agency of the
United Nations. However, the two governments were entirely desirous of
inviting an international group of impartial and independent scientists to
proceed to China and to investigate personally the facts on which the
allegations were based. They might or might not be connected with organ-
isations working for peace, but they would naturally be persons known for
their devotion to humanitarian causes. The group would have the mission
of verifying or invalidating the allegations. After thorough discussion,
the Executive Committee adopted unanimously a resolution calling for the
formation of such an International Scientific Commission.

Efforts were therefore made immediately after the Oslo meeting to
obtain the acceptances of a considerable number of European, South
American, and Indian scientists, as eminent as possible in the relevant
fields. As soon as the provisional acceptances were known, Dr. Tsien
San-Tsiang, Director of the Institute of Modern Physics of Academia
Sinica (the Chinese National! Academy), and a member of the Chinese
Peace Committee, who had remained in Europe after the Oslo meeting
charged with the work of organising the Commission, issued invitations
in the name of Dr. Kuo Mo-Jo, President of Academia Sinica and of the
Chinese Peace Committee. The indispensable minimum of members
having been reached by mid-June, they duly proceeded to China.
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The International Scientific Commission reached Peking on the 21st.
and 28th. June, where its members were warmly welcomed by representa-
‘tives of Academia Sinica and the Chinese Peace Committee. The mem-
bers were as follows:—

Dr. Andrea ANDREEN (Sweden), Director of the Central Clinical
Laboratory of the Hospitals Board of the City of Stockholm. :

Mons. Jean MALTERRE (France), Ingenieur-Agricole, Director of the
Laboratory of Animal Physiology, National College of Agriculture,
Grignon; formerly Livestock Expert, UNRRA ; Corresponding Mem-
ber of the Italian and Spanish Societies of Animal Husbandry.

Dr. Joseph NEEDHAM (U.K.), F.R.S., Sir William Dunn Reader in
Biochemistry, University of Cambridge; formerly Counsellor (Scien-
tific), H.B.M. Embassy, Chungking, and later Director of the Depart-
ment of Natural Sciences, UNESCO.

Dr. Oliviero OLIVO (Italy), Professor of Human Anatomy in the Faculty
of Medicine of the University of Bologna; formerly Lecturer in
General Biology, University of Turin.

Dr. Samuel B. PESSOA (Brazil), Professor of Parasitology at the Uni-
versity of Sao Paulo; formerly Director of Public Health for the
State of Sao Paulo; Hon. Professor in the Faculties of Medicine of
the Universities of Recife and Paraiba.

Dr. N. N. ZHUKOV-VEREZHNIKOV (U.S.8.R.), Professer of
Bacteriology at, and Vice-President of, the Soviet Academy of
Medicine; formerly chief medical expert at the Khabarovsk Trial of
Japanese ex-service men accused of participating in bacteriological
warfare.

While greatly regretting that certain distinguished men of science whose
participation had been expected, had not been able to come, the 15tn. July
was fixed by the Commission as the last date for arrival. However, later
on, a warm welecome was given to ‘

Dr. Franco GRAZIOSI (Italy), Assistant in the Institute of Microbiology,
University of Rome,

who arrived in Peking on the 6th. Aug., just before the return of the Com-
mission from Shenyang (Mukden). Since he was thus only able to be
present during the last three weeks of the Commission’s work, he was
established in the status of Observer-Consultant, and in that capacity
gave great help to the proceedings.
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Finally, there participated:

Dr. TSIEN San-Tsiang (China), Director of the Institute of Modern
Physics, Academia Sinica (Chinese National Academy),

who had accompanied the Commission from Europe to Peking as Dr. Kuo’s
representative. Upon the unanimous invitation of the Commission, he
was attached by the Chinese authorities as Liaison-Member, a position
which carried a voice in the deliberations of the Commission, but no vote.
The group also included:

Mr. N. A. KOWALSKI, Secretary-Interpreter to Dr. Zhukov-Verezhmkov,
and

Mrs. S. B. PESSOA, acting as Secretary-Interpreter to Dr. Pessoa.

The International Commission was assisted by a Committee of Re-
ception which had been set up on the Chinese side. This was constituted
as follows:

Chairman:
Madam LI Té-Chuan, President of the Chinese Red Cross Society and
Member of the World Peace Council.
Vice-Chairmen:
Mr. LTAO Ch’éng-Chih, Member of the World Peace Council.
Dr. HO Chéng, Hon. President of the Chinese Medical Association.

Secretary-General :
Dr. KUNG Nai-Ch’uan, Director of Shanghai Medical College.

Assistant Secretary-General:
Dr. CHI Su-Hua, Secretary of the Chinese Medical Association.

Specialist Liaison Officers:

Dr. CHUNG Hui-Lan, Director of the People’s Hospital, Peking, and
Professor of Clinical Medicine, China Union Medical College.

Dr. WU Tsai-Tung, Professor of Pathology, Nanking University
Medical College.

Dr. FANG Kang, Associate Research Member, Central Research
' Institute of Health, Peking. -

Dr. CHU Hung-Fu, Assistant Director, Laboratory of Entomology,
Academia Sinica.



Dr. YEN Jen-Ying, Associate Professor of Obstetrics and Gynae—
cology, Peking University Medical College.

Dr. YANG Shih-Ta, Professor of Public Health Aurora Umverszty
Shanghali.

Most of the members of the Committee accompanied the Commission
upon its travels, however hazardous or arduous, and were constantly
ready to perform every conceivable liaison task which the situation might
demand. From time to time some of them, together with many other
Chinese scientists and medical men, attended the meetings of the Com-
mission as observers or to give evidence before it. The Commission
wishes to thank all these colleagues, for whose scientific attainments and
probity it conceived a deep respect.

Asg regards the conduct of the meetings of the Commission, the Chair-
manship rotated in an approximately consecutive manner among the
members. M. Malterre was elected Scientific Secretary. The first meeting
of the Commission took place in Peking on the 23rd. June, and a brief
chronological summary of all the meetings held will be found in App. A.

Of the general methods of the Commission it may be said that it
worked in close contact with the Ministers and ministerial secretariats of
the central and regional Ministries of Health at Peking, Shenyang (Muk-
den), and Pyongyang. It naturally had the help of all those scientists
whose fields of work were relevant to the problem before it. Besides those
already mentioned, the Commission wishes to thank Dr. WANG Pin and
Dr. PAI Hsi-Ch’ing, Minister and Vice-Minister of Health respectively
for the North-Eastern Region of China (Manchuria), who spared no pains
to lay before the Commission all information that it was in their power:
to. give. Its thanks are similarly due to Dr. RI Ping-Nam and Dr. LU
Tchen-Han, Minister and Vice-Minister of Health respectively in (North)
Korea, but these could not be offered without an expression of admiration
for the cool manner in which these distinguished medical officials conduect-
ed all their business while suffering the constant inconveniences and
dangers of heavy air bombardments.

In this connection, too, the Members offthe Commission wish to voice
their profound admiration for the devoted service to their country of all
the Korean ;oacteriologists and other specialists whom they had the honour
to meet during their visit. The Commission renders homage to three of
the best Korean bacteriologists who have perished while carrying out their
professional duties. It also wishes to place on record its admiration of
the selfless service of the eminent Chinese specialists seconded to the
Korean Epidemic Prevention Corps, such as Dr. CH’EN Wén-Kuei, Dr.
WEI Hsi, and Dr. HO Ch’i, who thought fit to leave the quiet amenities -
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of their laboratories in far-away parts of China to share all the hardships
and dangers of their Korean colleagues in the front line of anti-bacterial
defence.

The meetings of the Commission varied in character. Sometimes the
members discussed scientific problems for many hours in closed session,
on other occasions Chinese scientific experts were present, and again at
other times large rooms were required for the hearing of evidence of
numerous eye-witnesses who came from all walks of life. Among the
witnesses there figured a captured intelligence agent (App. JJ) and four
airmen (App. 00). From time to time specific sub-committees of two
or three members were delegated to look into particular problems in con-
junction with Chinese colleagues, and then to report back to the Commis-
sion. From time to time whole days were spent in laboratories, at Peking,
Shenyang, and Pyongyang, where the Chinese and Korean scientists
demonstrated in great detail the results of their investigations. As occa-
sion demanded, too, members of the Commission made use of the very good
library facilities available at Peking and Shenyang.

The material on the cases prepared by the Chinese and Korean
specialists forms the bulk of the Appendices to the present Report. They
will be found briefly described in the paragraphs which follow. It should
be understood that they are not isolated cases, but represent a sampling
from a larger mass of material. If the bulk of what is here presented is
Chinese rather than Korean, this is because the Koreans were working
under far more difficult conditions, and because the Commission was in
Korea for a shorter time, and indeed at a particularly difficult moment.

At the same time the Commission felt that it must familiarise itself
with the original scientific data which had formed the basis for the docu-
mentation issued from Prague during the earlier part of the year. It was
necessary that these documents should be validated or otherwise, if pos-
sible, and it proved that clarifications were indeed necessary; misunder-
standings, tentative identifications afterwards withdrawn, sheer mistakes
of translation, ete. being found. After a great deal of work along
these lines, the results of which may be seen in many of the Appendices,
the general conclusion of the Commission was, in fact, to confirm the main
statements of the Reports of earlier investigating groups which had been
disseminated through Prague. ‘

The main travels undertaken by the Commission were as follows.
Having unravelled the main threads of the situation in Peking from the
28rd. June to the 9th. July, it proceeded to Shenyang (Mukden), where
it worked from the 12th. to the 25th. Accompanied by the members of
the Reception Committee, it then passed across the Yalu River into North
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Korea and held meetings in Pyongyang (subject to interruptions by air-
raids) from July 28th. to 81st. Then returning north, the Commission
spent two days at a rendezvous with the captured airmen before re-crossing
the frontier into Northeast China on Aug. 6th. It should be recorded
that the technical organisation of this expedition was faultless.

An earlier one, which took a shorter time, had been undertaken on
- the 15th. and 16th. July, when the Commission went by special! plane,
train, and jeep, via Chichihar and Laha to visit the localities in the Kan-
Nan district which had been the scene of the dissemination of plague-
infected rodents (see App. M). These places are located in Heilung-
chiang province on the border of Innér Mongolia. Other official journeys
were of a minor character.

It is important to say something regarding the difficulties of language
necessarily attendant upon any enterprise such as that of the present
Commission. Within the Commission itself seven languages were repre-
sented, but it was found that French was the one spoken and understood
by the majority of the members, and this therefore became the working
language. Russian, English, and Italian, when spoken, were at once
translated into French. On the Chinese side, the fact that so many Chin-
ese scientists speak excellent English or French was of great value to the
work, but during meetings, for protocol reasons, they spoke in Chinese,
interpreted immediately, and often independently, into French, Russian,
and English. This was effected by Dr. YANG Shih-Ta and Myr. TING Chi-
Ch’ien for French, Dr. CH’EN Shu for Russian, and Dr. YEN Jen-Ying
for English. At a later stage of the work, Dr. WU Huan-Hsing rendered
valuable literary and linguistic assistance. The Commission had further
the advantage that one of its European members spoke and understood
the Chinese language, which was of particular value during the interview-
ing of witnesses, and could also read and write Chinese, which facilitated
the consultation of literature and the examination of documents.  Another
member was able to maintain direct English-Russian linguistic contact.
In Korea conditions were even more complicated, for very few Chinese
scientists understand Korean, but the Commission had there the services
of a remarkable linguist, Dr. OK In Sup, who interpreted perfectly
from Korean into French, English or Chinese at will. Other Korean-
Chinese interpreters were also available. A parallel check was cbtained
by translation into one of the European languages through Chinese, and
also simultaneously from Korean to Russian direct. Since frequent compari-
son of notes took place, it will be seen that there was not much likelihood
of any mistake on points of substance. Lastly, the proceedings at some
of the meetings were recorded by magnetophone for subsequent reference.
For all these reasons, the Commission considers itself protected against
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any criticisms that it did not succeed in apprehending the full mind of
Chinese and Korean specialists and witnesses.

The names of the members of the Commission signed below bear
appropriate indications as to the qualifications and fields of competence
of the signatories. Their diverse experiences were pooled in laborious
and extended discussions. Each contributed equally in all matters where
a knowledge and understanding of the scientific method as such sufficed,
and when the problem was remote from their own fields, the critical ex-
positions of the better qualified members carried the conviction of the
others. The present Report is thus a truly collective work.

Besides those things which the members of the Commission them-
selves saw and heard, and for which therefore they take the responsibility
of witnesses, the Commission necessarily depended on Korecan and Chinese
documentation. Although there was no reason to doubt the competence
and probity of the medical men and other scientists in China and Korea,
the Commission left no precaution untaken. It never wearied in analysing
the cases, and took the greatest pains to enter into direct contact with the
original facts whenever this was at all possible. Its members held them-
selves continually on guard against political, ethical or emotional in-
fluences, and its work was done in an atmosphere of calm and scientific
objectivity. Its final convictions naturally rested to some extent upon
the reliability of the hundreds of witnesses interviewed and interrogated.
Their testimonies were too simple, too concordant, and too independent, to
be subject to doubt.

In the descriptions which will be found in the body of the Report it
was obviously impossible to incorporate in every sentence the Korean or
Chinese authority upon which the statement is based. Personal tests,
examinations, interrogations, ete., carried out by the members of the Com-
mission, have generally been mentioned in the text. In all cases, full
details will be found in the relevant documents and commentaries indicated
by the references to the Appendices.

A final Appendix (App. TT) gives biographical details of all the
Chinese and Korean scientists whose names are mentioned in the docu-
ments here published. : ‘ '



- Documentation

At the time when the members of the Commission first assembled, the
only documents available to them were those which had been released by
the Korean and Chinese Governments and disseminated in the western
world from the secretariat of the World Peace Council at Prague or
through the various Chinese official news agencies in the various countries.

The First Report of the Korean Medical Service (SIA/1)* dealt only
with events of Jan. and Feb. 1952. The material contained in it was
worked over again in the International Demoecratic Lawyers’ Commission
{Korea) Report (SIA/4), which added data on the appearance of plague
cases in Korea, and of course the results of examination of eye-witnesses
by international personnel.

The two most detailed reports were those of the Chinese Commission
for Investigating the American Crime of Germ Warfare which carried out
investigations both in Korea and in NE China (Manchuria) during the
month of March. The main one of these was that of the sub-commission
in Korea printed in Peking in April, given in full in NCNA/85
and abridged in SIA/18. The vreport of the sub-commission, in
Northeast China (Manchuria) was similarly printed in Peking and
abridged in SIA/8. This report is that which contained the fullest
entomological information. Nothing of strictly scientific significance was
added by the International Democratic Lawyers’ version of the same
material, again printed in Peking, and fully reproduced in SIA/S.

A special report by certain European scientists consulted
by the Secretariat of the World Peace Council confirmed the
entomological identifications by photographs, and appeared as SIA/2; it
~ covered both Korean and NE Chinese data. A further special report by
four Chinese scientists, again based on the same material, appeared as
SIA/12.

Those who wish to examine the earlier reports would be
well advised to study them in the above order. By the time
that the members of the Lawyers’ Commission returned to Europe (mid- ;

- *The following document identifications will be used: Prague series, SIA/ » ; New
China News Agency, NCNA/ ; Documents furnished to the Internatmnal Smentlﬁc
Commission, in China, ISCC/ ; in Korea ISCK/ . :
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April), a considerable amount of new duplicated and typescript material
was ready for them to take with them, especially a series of ten important,
but at that time only partially analysed, incidents, which, as they carried
numbers 00001 to 00010, are termed the “Four-Zero Series’.

The remaining material, while by no means lacking in scientific
significance, was predominantly legal and personal. Eye-witness deposi-
tions, some of which concerned cases also described elsewhere (e.g. 00005),
‘were collected in SIA/6 and 10. Statements of various American
prisoners of war and agents were collected in SIA/7, while many papers
were devoted to the elaborate statements of captured American pilots
(SIA/14, 15, 16, 17, 18), and these themselves were photolithographically
reproduced in a document published by the World Peace Council probably
in May. A collection of relevant press excerpts on bacteriological warfare
was brought together in SIA/5.



The Relevance of Japanese Bacterial Warfare
in World War II

No investigation of allegations of bacterial warfare in East Asia
could fail to take cognisance of the fact that it was undoubtedly employed
by the Japanese against China during the second world war. The
Commission was relatively well informed on this subject since one of its
members had been the chief expert at the Khabarovsk trial, and another
had been one of the very few western scientists in an official position in
China during the course of the events themselves. In 1944 it had been
part of his duty to report to his own government that although he had
begun with an attitude of great scepticism, the material collected by the

- Chinese Surgeon-General’s Office seemed to show clearly that the Japanese
were, and had been, disseminating plague-infected fleas in several districts.
They were thus able to bring about a considerable number of cases of
bubonic plague in areas where it was normally not endemie, but where
conditions for its spread were fairly favourable. As is generally known,
under normal circumstances, bubonic plague is endemic only in certain
sharply circumscribed areas (e.g. Fukien province) out of which it does
not spread.

From the archives of the Chinese Ministry of Health one of the
original reports dealing with the artificial induction of plague at Changté
in Hunan province by the Japanese in 1941 was laid before the Commission
(App. K ISCC/1). This document is still today of considerable value
and indeed historical interest. Official Chinese records give the number
of hsien cities which were attacked in this way by the Japanese as eleven,
4 in Chekiang, 2 each in Hopei and Honan, and 1 each in Shansi, Hunan
and Shantung. The total number of victims of artificially disseminated
plague is now assessed by the Chinese as approximately 700 between 1940
and 1944.

The document reproduced below has, moreover, historical interest.
It is known that the Chinese Surgeon-General at the time distributed ten
copies among the Embassies in Chungking, and it may well be more than a
coincidence that according to the well-known Merck Report of Jan. 1946,
large-scale work in America on the methods of bacteriological warfare
began in the very same year, 1941. The Commission was happy' to have
the opportunity, during its work in Korea, of meeting the distinguished
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plague specialist who wrote the original memorandum from Changté, and
of hearing his views on the failure of the Kuomintang Government to
follow up the evidence which was already in their hands by the end of the
second world war (App. L). As is generally known, his conclusions
were subsequently fully confirmed by the admissions of the accused at the
Khabarovsk trial.

By the publication of the “Materials on the Trial of Former Service-
men of the Japanese Army charged with Manufacturing and Employing
Bacteriological Weapons” (Moscow, 1950), a wealth of information about
the practical work carried out under the direction of the Japanese bacterio-
logist Ishii Shiro (who was unfortunately not himself in the dock) was
made available tc the world. It was established beyond doubt that
techniques had been employed for the mass-production of bacteria such
as those of cholera, typhoid and plague, literally -by hundreds of kilo-
grams of the wet paste at a time. Techniques, quite simple in character,
had also been used for the breeding of large numbers of rats and very
large numbers of fleas, though in practice only the latter seem to have
been disseminated. Moreover, the various witnesses were ready to give
chapter and verse as to the dates upon which they had proceeded to
various Japanese bases in China to superintend the methods of dissemina-
tion used. Abundant details were also forthcoming about the special
secret detachments (such as the notorious “731°) and their laboratories,
pilot plants, and prisons in which Chinese and Russian patriots were made
use of with perfect sangfroid as experimental animals. In the course of
its work, as will be mentioned below (p. 42) the Commission had the
opportunity of examining some of the few remaining specimens of the
earthenware “bombs” which were manufactured for Ishii in a special
factory at Harbin.

It would seem that the Japanese militarists never abandoned their
visions of world-conquest by the aid of biological weapons in general and
the dissemination of insect weapons in particular. Before they departed
from Dairen they systematically tore out from all volumes of journals in
the university and departmental libraries articles which had any connec-
tion with bacterial warfare. It should not be forgotten that before
the allegations of bacterial warfare in Korea and NE China (Manchuria)
began to be made in the early months of 1952, newspaper items had’
reported two successive visits of Ishii Shiro to South Korea, and he was
there again in March. Whether the occupation authorities in Japan had
fostered his activities, and whether the American Far Eastern Command
was engaged in making use of methods essentially Japanese, were ques-
tions which could hardly have been absent from the minds of members
of the Commission. ‘
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Incident Analysis Adopted by the Commission

On account of its very nature, the use of biological weapons is an act
exceptionally difficult to prove. Perfect proof might require, for example,
that an airplane be forced down with its biological cargo intact and its
crew prepared to admit their proceedings forthwith. Obviously this
would be a very unlikely occurrence for many reasons. It is therefore
necessary to envisage a manner cf grouping events into a coherent
pattern so that they can throw light upon each other and perhaps build up
a circumstantial case. A first necessity, therefore, for the thought and
work of the Commission was some kind of scheme which could serve as
a framework for the facts which it would have to study in each particular
investigation. :

The simplest scheme, in which, under ideal conditions, every
component would be present and positive, was the following :—

__ bacteriological __
plane seen to container —— mass of unusual—| examination--
throw | animals or objects ~—other
out | cases of disease points
seen heard something | -— or epidemiec ~
seen found l | following
course brought . seasonal | zoological or !
plotted down anomaly | geographical | |

anomaly seasonal | anomaly
i | anomaly | of type

cargo crew other .
intact admit anomalies other anomalies

Naturally this complete pattern will rarely or never be encountered.
There are, nevertheless, cases which come near enough to it to be decisive.
In this way it is possible to reconstruct the activities of those who have
utilised such methods, and to elucidate the effects which have been
produced by them. The Commission paid particular attention to those
assemblies of facts which attained most nearly the demonstrative
character of the ideal pattern. When the general complex of faets
resulting from the confrontation of numerous patterns is examined, the
whole situation becomes clear, (cf. p. 55 below).



Entomological Data of the Prague Documents®

One of the first tasks which presented itself to the Commission when
it began its work in Peking was the systematic examination of the
scientific material on which the Prague documents had been based, and
one of the first aspects of this work was the tabulation of the entomological
evidence in conjunction with the Chinese scientists of Academia Sinica
and other learned bodies who had been responsible for the identifications.
The opinion of the Commission was soon formed that there.could be no
doubts whatever as to their high competence (App. B). They are,
moreover, provided with very extensive library facilities including a rapid
loan system between institutes, and the various collections of insects are
maintained in excellent order. The only real difficulty, which remained
insuperable, was the fact that even after the work of half a century, the
systematic classification of many groups of insects in the Chinese sub-
continent remains imperfectly known. It was therefore impossible to
assert that all new introductions could be definitely recognised as such;
and the Commission had to be content with the fact that in certain cases
certain insect species had at least never before been recorded from areas
in which they now appeared in great numbers.

The species identified from specimens sent to the Chinese experts as
representatives of unusual multitudes of insects found after the passage
of American planes, are given in Table (App. H). They include nine
species of Diptera (six species of flies and three of mosquitoes and midges),
-one of Plecoptera, one of Collembola, one of Siphonaptera, and three of
Orthoptera, as well as two spiders (Arachnida). In all, eighteen species
including a beetle to be mentioned below.

One of the original impressions which the documentation (e.g.
‘SIA/4) had given in Europe was that certain arthropods had been found
which belonged, not only to species, but to genera, never known before in
the - relevant regions of continental Asia.. This was not confirmed.
Nevertheless, in three cases there were phenomena clearly anomalous in
this respect. The species of Hylemyia (anthomyiid fly) identified
repeatedly from numerous swarms collected, proved definitely not the
same as any one of the four species common in Northeast China, nor with
‘any one of the fifteen species previously recorded from all parts of China.

~ * Documents published in Prague, “Palais SIA.”
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The genus, however, has some 600 species, counting all parts of the world,
and the true faunal areas of all of them are not yet perfectly known (App.
H). Similarly,.the sun-flies found (Helomyza modesta Meigen) were
certainly not identical with the single species of this genus previously
recorded from China (App. H). Exactly the same observation applies
to the midge Orthocladius. These zoological and geographical discrepan-
cies must be allotted due weight in the consideration of all the evidence.

In any case, the anomalies proved to be much more extraordinary on
the oecological than on the zoological-geographical side. While the various
species might or might not be strange to the region, it was certainly
exceedingly strange to find them appearing in very large populations
during the first three months of the year, when the snow is still on the
ground in North and Northeast China and in Korea. The Commission
found no difficulty in substantiating that these masses had been seen (and
destroyed as quickly as possible) by very many ordinary men and women
in all walks of life. Of the eighteen species so far referred to, no less than
twelve exhibited marked seasonal anomalies of appearance. In other
words they appeared in mass with a precocity varying from 6—I14 weeks
earlier than the time of year at which, according to the personal experience
and published works of competent entomologists, they ought normally to
be expected to appear. The average shift was one of 9 weeks; more than
two months (App. H). .

Here several points of interest arise. The collection of many tens
of thousands of flies of approximately the same size as house-flies can
easily be imagined, but the size of the spring-tail (Isotoma negishing
Borner) is so small (only 2 mm. in length) that immense numbers in high
density must have been present to have attracted any attention at all
(App. H). - Wherever possible, concrete figures for assessed densities
have been given in a Table (App. G). An observation of importance
made by one of the Chinese entomologists in SIA/12 was that certain
masses of Hylemyia appearing when the temperature was -10°C. contained
a high proportion of individuals ready to lay eggs, thus still further
deepening the mystery of their origin. Similarly striking was the case
of the field-cricket Gryllus testaceus, the life-history of which happened
to have been the subject of an elaborate paper written in Peking in 1951
(App. G). Thousands of adults of this species appeared in March near
K’uvan-Tien in Liaotung province, NE China (Manchuria), adjoining
Korea, i.e. at a time when even in Peking, which has a warmer tempera-
ture than NE China, there should be present no individuals except those
in the egg stage. '

Now it may be granted that isolated and sporadic instances of the
appearance of swarms of various kinds of insects in winter are to be found
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in entomological literature. But it is hardly conceivable that such
phenomena could occur for so many species at once if its causes were
purely natural. The Commission ascertained that the meteorological
conditions pertaining in the past winter in NE China (Manchuria) and
Korea were strictly normal (App. H). It was therefore not at all
surprising that the Chinese and the Koreans associated the unusual
phenomena with the passage of American planes which oh many occasions
were seen by eye-witnesses to throw down non-explosive objects whence
insects emerged. The Commission interviewed such eye-witnesses
(Avp. W, Y & BB), and assured itself of their good faith and rational
credibility. As we shall see (p. 37 below) containers of types both banal
and highly peculiar were found and studied. Unfortunately in some of
the documentation which reached Europe (such as the Four-Zero Series)
the essential statements of the passage of the planes beforehand were
not included, but the Commission was able to clear up this important
point (App. G).

Another argument would admit that there had indeed been a shift of
the times of appearance of a considerable number of species of insects,
but would urge that even if this could not have been due to abnormal
meteorological conditions, some other natural factor had been at work,
shifting systematically all the apparitions backwards by the same amount.
A test of this was fortunately very easy. It was only necessary to arrange
the various species in the order of their normal appearance, and then to
plot on the same graph the order of their abnormal appearance. If a
uniformly-acting natural factor had been at work, the two curves or lines
should run parallel, but a glance at Fig. 1. (App. H) is sufficient to show
that they do not. The order of abnormal appearances is so haphazard
as to indicate the intervention of an artificial factor.

One argument which had a. certain success in various countries
before the Commission began its work was that napalm bombing
had notoriously been going on, and that this might well have led to intense
and localised heating of the earth. Such an effegt might have disorganised
the normal life-cycles of various kinds of insects so as to lead to their
appearance several weeks or even months before their proper time. The
Commission therefore noted with interest the fact that many dozens of
accounts of masses of insects including 83 principal incidents (some of
which are given in Table, (App. G) originated from places in NE China,
a region in which there has, of course, been no napalm bombing.

All the foregoing remarks apply to the species of insects mentioned
in the SIA and parallel documents. A few species mentioned there by
common names, such as “ants” and “horse-flies”, could not be confirmed
by the Chinese entomologists, and there may well have been some con-
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fusion due to terms used by non-scientific eye-witnesses. At a later stage
the Commission examined new evidence concerning a coleopteron (beetle),
Ptinus, (App. AA) ; this will be dealt with it in its place. Both in this
and other. cases of infected insects, the material assembled in the
Appendices is available for the study of the connections between the
vectors and the outbreaks of disease. Relevant also here is the question
of the measures taken in China and Korea to control insect populations
(see App. PP), and that of the occurrence of pathogens on random
samples of normal insects (App. D & E).
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Medical Notes on the Insects Disseminated

The reader may encounter in the following paragraphs certain insects
and spiders the names of which are likely to be unfamiliar to non-special-
ists. The following lines are intended to supply brief descriptions of them,
and they are arranged in correspondence with the order adopted in
Appendix.

The insect most frequently found to be disseminated is the anthomyiid
fly, Hylemyia sp. Flies of this genus are particularly commorn in North
America, and there are in all more than 500 species, some of which
frequent human habitations. Since they breed in human excrement they
are naturally important as mechanical vectors of intestinal diseases.
Many of the species pass the winter underground in the pupal stage, and
in general their appearance in large numbers does not cceur earlier than
the month of May. Under natural conditions these flies can be infected
by various bacteria pathogenic to plants (ef. p. 23 below).

Helomyza sp. (family Helemyzidae), the sun-fly, is an insect which
frequents dungheaps. There are several dczen species most of which live
on the excrement of man, bats, small mammals and birds; not only in the
larval but also in the adult stages. Some species of these flies frequent
human habitations, where they soil food and become the mechamcal vectors
of any human disease due to pathogenic bacteria.

The house-flies, Musca domestica and its southern form Musca
victna, live invariably with man, and are well recognised as carriers of
the agents of his diseases. More than sixty different species of pathogenic
bacteria have been found on them. '

The large house-flies, or stable-flies, Muscina stabulans, are also
recognised as insects associated with man, and mechanical vectors of
human diseases.

All the above belong to the Diptera. The Plecoptera have been
represented by Nemoura sp., one of the stone-flies. These multiply in
streams and running water, their larvae feeding on the micro-organisms
in the water. The adults do not like to stray far from this environment
of their growth. Contact with man can occur through water and plants.

The Collembola, primitive wingless insects, have been rebresented by
Isotoma sp. These develop in decomposing plant material and damp soils
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rich in humus, and in the roots of vegetables. Some species develop on
the surface of standing water.

In natural conditions, it has been proved that Pulex irritans, the flea
parasitic on man, is capable of causing serious outbreaks of plague, (Blane
and Balthazar). It will later be seen that this vector has been utilised in
bacteriological warfare.

The beetle Ptinus fur (Colecptera) belongs to a genus comprising
some 35 to 40 species most of which have the same habits, aind some of
which live in the neighbourhood of man. The species in question is most
frequently found in human habitations, storehouses, stables, lofts and
mills, libraries, and factories. It lives on husked grain, cereals, cotton-
seeds, stale bread or biscuits, flour, straw, furs, carpets, leather, etc.
Among these things it lays its eggs. The process of metamorphosis lasts
from 38 to 4 months, so that at least three generations can be produced in
one year. The adult beetles can live for five years. They are to be met
with in Europe, Asia, and North America, so that the species is wide-
spread. Virulent anthrax bacilli have been isolated from Piinus in the
natural state (App. AA & BB).

Among the spiders, the representatives are Lycosa sp. and Tarentuly
sp. of the family Lycosidae. They are carnivorous, feeding on mos-
quitoes, flies, ants, and other species among which there may be some
which are vectors of human diseases. When such a spider attacks a man,
the pathological phenomena seen are provoked not only by the venom of
the bite, but also by the fact that pathogenic bacteria may be injected at
the same time. The excreta of these spiders may also contain pathogenic
bacteria. Their length of life is considerable, attaining several years.
The adults are capable of living for two years without food, and several
months without water; they can also withstand light frosts.

In the scientific literature there are descriptions of methods for the -
artificial preduction of insects and arachnids on a large scale. The most
complete information on this subject will be found in a collective work
prepared by American entomologists and entitled “Culture Methods for
Invertebrate Animals” (New York, 1937).

Ags can be seen from the above commentary, some of the insects dis-
seminated are known vectors of diseases, while others do not figure in the
text-books as having anything to do with such transmissions. Thus the
flies Hylemyia and Helomyze freguent human habitations from time to
time, while other insects, such as the Collembolan Isotoma sp., have only
remote contacts with man. It would taerefore seem unlikely at first sight
that such arthropods could  have any importance in the transmission of
human diseases. However, one must take into consideration not only the
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great latitude of the so-called specificity of vectors, but also certain
aspects of the vector-host relationship not yet clarified.

Thus the connection of man with the fowl mite Dermanyssus gallince
is possible only in peculiar and narrowly-defined conditions. Before 1944
nothing was known of the important part played by this ecto-parasite in
the transmission and conservation of the virus of encephalitis. Before
then it would have seemed absurd if anyone had made use of Dermanyssus
to provoke artificially an epidemic of encephalitis.

It can not be accepted as a general rule that those species which are
in intimate contact with man are necessarily more effective disease vectors
than wild species. Thus among many examples one may take that of the
mosquitoes Aedes scapularis and Haemagogus spegaezzinii. Under labora-
tory conditions these species transmit yellow fever. Now the first of
these is very domestic and frequents human habitations located in forest
regions, while the second one never enters them. Yet the human com-
mensal has no important role in the transmission of yellow fever, while
the wild species is well known as a vector.

As for the case of Isotoma, for example, various hypotheses may be
formed, so long as one does not lose sight of the fact that they are only
speculations about experiments of which we know nothing. For example:

a) Isotoma w»—> infection of lower mammal = ecto-parasites (fleas,
mites, ete.) w— infection of man.

b) Isotoma »— Contamination of food or water s infection of man.

¢) Isotoma, multiplication of the pathogen in, w»— Isotoma, con-
genital disease w—s infection of lower mammal »— ecto-parasfces
w»—> infection of man.

d) Isotoma w»—> infection of plants.
Many other hypotheses would also be plausible.

The same kind of suppositions apply also to the stonefly, Na2moura,
but here there are probably yet other possibilities, hard to state precisely
at present. There is no difficulty in understanding the role of the semi-
domestic flies as vectors, especially when artificial laboratory conditions
permit an augmentation of the percentage of infection, and an increased
virulence of the pathogenic agent. ’

One further important point is worth emphasising. A single species
can be semi-wild in one region and domesticated in another. As an ex-
ample, one may cite the Anopheline mosquitoes of the genus Kerteszia
which have no domestic habits north of the 24th degree of latitude in
South America, and therefore play no part in the transmission of malaria.
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But swuth of that line, on the contrary, they become very domestic, and
consequently attain importance in the transmission of the disease.

Lastly, it is well known that prolonged researches were necessary
before it hecame possible to establish definitely the role of arthropods as
vectors in parasitic and bacterial diseases, such as the anopheline mosqui-
toes for malaria, fleas for plague, lice and ticks for Rickettsias, and so on.
The part which arthropods play in the transmission of disease
agents is something which requires continued study. Little known vectors
may well have been employed in the hope that the methods of control of
these unusual species of insects had not been worked out. Thus with
regard to the methods of bacteriological warfare it can be seen that the
artificial establishment of new biological inter-relations is quite possible,
and though the researches required to elucidate them may be arduous,
they are not likely to be unsuccessful.



Phytopathologiéal Data

Several references were made in the earlier literature to the drop-
ping of packets of plant material from American airplanes. They were
usually seen by the eye-witnesses to burst at about 1000 ft. and scatter
the leaves or other parts of plants over a wide area. Incidents of this
kind occurred at Chong-Ju in Korea on 20th March (NCNA/85, p.9;
SIA/13, p.4) and at more than ten other localities in Northeast China
and North Korea. In one case the descent of the material was seen
personally by a British war correspondent (SIA/6, p.2). Members of
the Commission were able to discuss the botanical and mycological identi-
fications with Chinese phytopathologists and botanists of international
repute (App. Ja).

It was established that the stalks and pods of soya-beans were infected
with purple spot fungus, Cercospora sojini Hara, (syn. Cercosporina
kikuechii Matsumoto and Tomoyasu). This fungus is a plant pathogen
which has been reported. from Korea and China, and which could cause
serious damage and loss to soya-bean crops. As in the other cases
here discussed, the pathogenic organisms were found inside the tissues
of the plant material, showing that it was thoroughly and not merely
superficially infected.

Among the fragments of leaves some were infected with anthracnose
(Glomerella, sp., the asexual stage of which is called Colletotrichum,).
The organism found has a wide host range, attacking apple-trees, pear-
trees, and cotton-plants, as experimental inoculation tests demonstrated.
Ordinary cotton anthracnose (Glomerella gossypii (South) Edg.) only
‘attacks cotton and related plants, while the apple bitter-rot fungus
(Glomerella cingulate (Stoneman), S. & S.), though attacking more than
thirty host plants, does not attack cotton. Both these have been reported
from China. The fungus found, however, has morphological differences
from them, as well as a much wider host range. ‘

A third case of dissemination of a plant disease occurred as late as
July, after the Commission had begun its work, near Hsiu-Yen in the south
of Liaotung province. Peach-leaves, (not its natural host) were found
to be infected with Macrophoma kuwatsukai Hara, the fungus causing
apple and pear fruit rot (ring-spot) and also canker and twig blight of
those trees. The fungus isolated proved to be highly infectious.



In the above three cases, precise eye-witness accounts of the dropping
of the packets of plant material were available.

A further incident in this phytopathological warfare which came to
the attention of the Commission, was the appearance of scattered corn
(maize) grains (kernels) after one of the constant American air intru-
sions over Liaotung province in NE China (Manchuria), at the village
of Sun-Chia-Pao-Tzu near Antung. These grains were found to be in-
fected with a species of Thecaphore similar to, but not identical with,
Thecaphora deforinans, which is known as a pathogen of legumes in
America and Europe. The plant pathogan here found had never previously
been reported from China.

Although the leaves were sometimes in a fragmentary state, there
was only one consignment (the anthracnose case) in which they could
not be fully identified. In the first incident the material was Glycina max
(G. hispida), in the third Prunus persicy, and in the fourth Zew mays.
Other consignments frequently consisted of Quercus sp. (oaks) and
Sorghum vulgere (kaoliang). Among them two are of particular interest
(App. Jb). At Dai-Tek San in North Korea a mass of leaves was dropped
which were identified as those of the deciduous oak Quercus aliena,
Bl. var. rubripes, Nakai, a tree the distribution of which is strictly
limited to regions south of the 38th parallel of latitude. At Hai-Loon
hsien in NE China another mass of leaves was dropped on May 8rd, which
were identified as those of Lindera glouca Bl., a tree only found in South
Korea and quite unknown in Northeast China.

Allusion should be made to the possible use of insects as vectors of
:plant as well as human diseases. It is well known, for example, that the
anthomyiid fly Hylemyia spp. (cf. p. 18 above) carries fire-blight of pear
. and apple (Erwinia amylovora), corn (maize) wilt (Phytomonas
stewartit), and soft rot of vegetables (Erwinia carotovora)—three bacter-
ial diseases—together with the fungal “black-leg” of cabbage (Phoma
lingam). It is also well known that Muscina stabulans carries fire-blight
of pear and apple. Chinese phytopathologists have isolated strains of
bacteria from the insects (and leaves) disseminated, and research is
proceeding.

In general it may therefore be said that the dissemination of plant
diseases has certainly played a part in the biological warfare which has
been carried on in Xorea and Mortheast China (Manchuria).



Incidents in Korea (plague)

As has already been observed, the classical method of bacteriological
warfare involving plague, that adopted by the Japanese during the second
world war, consists in delivering, whether by container or spray, large
numbers of fleas infected with plague bacteria. Since the beginning
of 1952 numerous isolated foci of plaguc uave appeared in North Korea,
always associated with the sudden appearance of numbers of fleas and
with the previous passage of American planes. Seven of these incidents,
the earliest dating from 11th Feb., were reported in SIA/1, and in six of
them the presence of the plague bacteria in the fleas was demonstrated.
Document SIA/4 added the statement that after a delivery of fleas to the
neighbourhood of An-Ju on the 18th Feb., fleas which were shown
bacteriologically to contain Pasteurella pestis, a plague epidemic broke
out at Bal-Nam-Ri in that district on the 25th. Out of a population of
600 in the village, 50 went down with plague and 36 died (App. G).

According to the best information which the Commission was able
to obtain, for the past five centuries there has been no plague in Korea.
The nearest endemic centres are three hundred miles away in NE China
{(Manchuria) and a thousand miles to the south in Fukien. Moreover,
the month of February would be no less than three months too early for
the normal appearance of human plague cases in this climate. Above all,
the fleas appearing were not the rat fleas which more usually carry plague
bacteria in a state of nature, but human fleas (Pulex irritans). It was
these which were used by the Japanese during the second world war, as
we know from identifications on the Chinese side (App. L) and from
other indications (App. S).

While in Korea the Commission was invited to study two special
cases (App. R & T). In the first of these, at Kang-Sou towards the
end of March, a farmer went to a jar near 'his well one morning after
a plane had circled over his village the previous night. He found that num-
erous fleas were floating on the surface of the water in the jar. He was
probably bitten by other fleas of the same sending, for he died of bubonic
plague a few days later, the diagnosis being abundantly confirmed by
pathological and bacteriological tests, carried out by Korean and Chinese
experts. The fleas also were demonstrated to be infected with plague
bacteria. Members of the Commission inspected the cultures of micro-
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organisms isolated from the body of the patient by the above-mentioned
specialists, and convinced themselves that these cultures were really of
Pasteurella pestis: Pathological and histological preparations were also
examined. Prompt sanitary measures at Kang-Sou had prevented further
cases.

In the second of the studies, two lieutenants of the Chinese Volunteer
Forces in Korea, found a very dense mass of fleas on a bare hillside near
Hoi-Yang. The zoning was so distributed as to indicate that they had
been delivered by a container which came down rather slowly in a NNE
direction, but noc trace of any container could be found. Somewhat
astonished at the density of the population, which darkened the ground
and blackened their trousers, the two young men, who were afterwards
questioned by the Commission personally, returned to their quarters and
brought reinforcements which destroyed the fleas with a fire of petrol and
pine branches. In this case the soldiers were protected in a number of
ways (App. U) and their prompt counter-measures took effect before
any appreciable number of the fleas could find their way to routes of
transit frequented by human beings. Tests carried out by the Korean-
Chinese services showed that these fleas were infected with plague bacteria,
and that they were human fleas.

The fact that they were fleas (P. irritans) parasitic on man must be
emphasised. According to what is known of the oecology of this insect,
it would be impossible to find large numbers away from the houses of man.
What, then, is to be said of the occurrence of a number cf these insects
estimated at many tens of thousands, at one time, on bare waste land
remote from any human habitation? Such a witches’ sabbath was
certainly not called together by any natural means. More relevant was
the plane which members of the CPVF billeted in the neighbourhood had
heard circling over the place at about 4 a.m. on the day of the discovery.

Analysis shows that in these circumstances some of the normal links
in the epidemiological chain of plague, in which Pulex irritans participates,
are missing. Normally the epizootic disease manifests itself first among
rodents, and this is followed by an outbreak of human cases, from which
P. irritans is secondarily infected. Only then is this parasite of man
capable of giving rise to further cases.

In the light of all these and other similar facts, the Commission had
no option but to conclude that the American air force was employing in
Korea methods very similar to, if not exactly identical with, those employed
to spread plague by the Japanese during the second world war.

During the discussions of these cases at Pyongyang the Commission
had the help of one of the foremost Chinese experts on plague, the adthor,
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indeed, of the 1941 report (App. K). He gave evidence to the effect
that he had urged the Kuomintang government to make known to the
world the facts concerning Japanese bacterial warfare, but without sue-
cess, partly, he thought, as the result of American dissuasion (App. L).
He also drew attention to the high virulency of the strains of plague
bacteria now being used in Korea. '

The delivery of pla'gue—infected fleas is of course not the only way in
which it might be hoped to induce an epidemic. Other methods can be
used and we shall now see that this has indzed been done.



The Kan-Nan Incident (plague)

Another case with a relatively complete sequence of component
elements which the Commission was invited to consider in great detail
was one involving the sudden appearance of a population of voles infected
with, and suffering from, plague. On the morning of the 5th. April, 1952,
the countryfolk of four villages situated within the area administered
from the town of Kan-Nan (Kan-Nan hsien), awoke to find themselves
surrounded by large numbers of a rat-like animal (App. M). This
town lies-on the western border of the province of Heilungchiang in NE
China (Manchuria), and its district is thus just on the edge of Inner
Mongolia.

During the previous night many of the villagers had heard a plane
pass overhead, and information provided by the Chinese Air Observer
Corps shows that after having crossed the Yalu River just before 10 p.m., it
was over Kan-Nan district about 11:80; it then retraced its course as if
its mission had been accomplished (App. M). It was identified by the
Corps as an American F-82 double-fuselage night-fighter plane.
In the morning, the villagers found many of the voles dying or
dead in their houses and courtyards, on their roofs, and even on their beds,
while others were scattered around the outskirts of the settlements. The
total number collected and destroyed in and near the inhabited places of
an area measuring roughly 3 X 9 miles was 717 (App. M). There was an
anomaly of season, for small rodents do not usually begin to show them-
selves in this region until a month later, and then in nothing approaching
‘such numbers (App. M). The location was also anomalous, for voles
are not frequenters of human settlements. ‘ !

The species concerned also seemed to be regionally anomal-
ous. It had mnever before been seen by the local people. It
was possible to identify it as Dbelonging to the genus Microtus,
and morphologically similar to Microtus (Stenocranius) gregalis
(Pallas). This species had previously been reported by Tokuda (1941)
from parts of Northeast China (Manchuria) northwest of Kan-Nan, and
by others from points still more to the west. Further taxonomie study
by Chinese scientists is in progress (App. O.P). Moreover, this genus is
not among those three which are normally carriers of plague (Pasteurella
pestis) in those parts of Northeast China where the disease is endemic
(App. M). Analysis of the evidence by the Commission, both at Shenyang
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(Mukden) and at the villages, showed that a certain role in concentrating
the animals must have been played by the cats of the farmers, but it also
became clear that the members of the intrusive species were uniformly
diseased or dying before the cats found them. Some died in c1rcumstances
which excluded the action of cats.

The Kan-Nan area has never known any form of plague
so far as vrecords are available, and reasons. more than ade-
quate were presented to show that a migration of the voles
from the nearest endemic areas must be regarded, in view of
the distances and obstacles involved, as highly unlikely (App. IM).
Furthermore -the season was at least a month too early for the normal
occurrence of epizootics of plague among rodents in the endemic areas
(App. M). Only one individual was preserved sufficiently for bacterio-
logical test, but the evidence of virulent infection with P. pestis obtained
from this specimen, together with the eye-witness accounts mentioned
above, pointed unmistakably to a collection of animals in the full grip of
the plague (App. M & N). This evidence was confirmed in personal experi-
ments carried out by those members of the Commission competent to do
so, in collaboration with the Chinese scientists, and demonstrated to the
whole Commission in the Bacteriological Laboratories of the National
Medical College at Mukden.

The principal gap in the chain of evidence consists in the fact that
no container or “bomb’ of any kind was discovered. However, in view of
the fact that in Jan. 1952 there was described in a Japanese journal
(Mainichi) a container and parachute made of strong paper in such a
manner that it would burn away, leaving no trace, after depositing its
cargo of infected rats (App. Q) ; this missing link can hardly be con-
sidered sufficient to render nugatory the mass of circumstantial evidence
already outlined. Other Japanese press reports (Kowa Shimbun, Aug.
1952) revealed the existence of a breeding Institute directed by Ojawa,
a former assistant of Ishii Shiro, which produces a large number of
rodents, (App. P).

It only remains to add that the Commission heard evidence at Shen-
vang (Mukden) from ten farmers, who, with others, were visited also
individually in their homes. It also heard evidence from the epidemio-
logist who took charge of the local sanitation arrangements after the
incident, from the bacteriologists who investigated and isolated the plague
bacteria, and from the zoologist responsible for the specialised study of the
rodents. The Commission considers that the countryfolk owed their
escape from plague in this case to the sanitary precautions which they
took from the moment of first discovery of the unusual rodents, and to
the remarkable promptitude with which they destroyed the whole popula-
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tion of cats and dogs at noon on the same day. Among the precautions
taken was a very effective method in common use in NE China for destroy-
ing fleas in human habitations; & thin layer of dry hay and straw is
thrown over the earthen floors and k’angs, after all household goods have
been removed, and then set on fire. For these reasons plague-infected
fleas were unable to transmit the pathogenic agents to the human beings.

In the opinion of the Commission, therefore, there remains no doubt
that a large number of voles suffering from plague were delivered to the
district of Kan-Nan during the night of the 4th/5th April, 1952, by the
aircraft which the villagers heard. This was identified as an Amemcan
F-82 double-fuselage night-fighter.



The K'uan-Tien Incident (anthrax) .

The Commission studied in detail a case which involved the abnormal
and simultaneocus appearance of anthomyiid flies and spiders (App. V).
On the 12th March, 1952, inhabitants of the town of K'uan-Tien, which
lies in the southeastern part of Liaotung province near the Yalu River,
saw eight American fighter planes pass over the city about half-an-hour
after noon. They recognised them without difficulty for such intrusions
were a common, almost daily, occurrence. The Chinese Air Observer
Corps identified them as F-86 planes and spotted their courses. From one
of them there was distinctly seen to drop a bright cylindrical object.
Immediately afterwards, and during the following days, the people of the
town, including school-boys, organised searches in the region beyond the
cast gate where the object appeared to have fallen, and collected many
anthomyiid flies (Hylemyia, sp.) and spiders (Tarentula, sp.).

Nine days after the original incident, one of the schoolboys was so
fortunate as to discover fragments of a container in and arcund a shallow
crater at the point of impact of the object (App. V & W). The location was
a maize field constituted by a small island surrcunded by the beds of rivers
+ dry at this time of year. The largest “bomb” fragment was of metal, but
the most numerous were of a thin porous calecareous substance the nature
of which was not immediately obvious. This was later identified and will
be discussed separately (p. 42). The site of the incident was visited on
the following day by two well-qualified entomologists, who had already
searched in the immediate neighbourhood four days earlier; they collected
a further supply of flies, and carefully azsembled as many container-
fragments as possible, melting the snow with the help of hot water.

The presence of snow, at least in drifts between the furrows explains
how it was possible for the insects (sluggish at the low environmental

temperature) to remain for more than a week in the close neighbourhood

of the point of impact. It also explains the similar continued presence of
considerable numbers of fowl feathers (also delivered at the same time)
in the same zone. The insects and arachnids showed an anomaly of season-
al appearance (see p. 15-16 above) and the former also a regional anomaly
as to zoological species (see p. 14 above).

Competent bacteriological examination by the Chinese demonstrated
the presence of the pathogenic organism causing anthrax (Bacillus
anthracis) both on insects, spiders and fgathers (App. V). The occur-
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rence of this in or on the arthropods must be considered a highly extra-
crdinary phenomenon. While its occurrence on the fowl feathers is not
quite so remarkable, bacteriological examination by the Chinese services
of control specimens of feathers collected at random in N. China and NE
China (Manchuria) yielded negative results (App. F). Moreover, the
feathers may perhaps have been simply packing to ensure the safe passage
of the insects, though it must be remembered that in other cases anthrax-
infected feathers have been delivered alone. No cases of anthrax in or
around the town were reported as a result of this intervention.

In view of the above facts the Commission had no option but to con-
clude that insects and spiders carrying anthrax had been delivered by
means of at least one container of special type from at least one American
plane in the neighbourhood of this small town in Liaotung province on
March 12th.



Incidents in Liaotung and Liaohsi
(respiratory anthrax)

The Commission gave exhaustive study to a group of cases in which
American planes coming from across the Yalu River and returning thither
were actually seen to drop objects of various kinds (App. AA). Though
no containers could be found at the presumed points of impact when local
eye-witnesses immediately went to search for them, other things were
found, notably large numbers of beetles of the species Ptinus fur (normally
a pest of stored grain and other dry stuffs), or alternatively masses of
downy feathers of fowls. In some cases large numbers of the house-fly
Musca vicina unexpectedly appeared, with the anomaly of season so often
noted, snow being still on the ground. Though the beetle was not season-
ally anomalous, its appearance in the open air and in daylight in great
numbers was oecologically extraordinary. All three of these biological
objects were found by the Chinese bacteriologists to be contaminated with
anthrax bacilli. And the strains of bacilli isolated, in spite of the diversity
of the objects, all had exactly the same behaviour in fermentation tests,
—an unusual and suspicious circumstance.

Thorough examination of 24 eye-witnesses was carried out,
some of whom had been among those who saw the objects
descending from the planes. Spotting records from the Chinese
Air Observer Corps were available in all cases (App. AA) and this
information showed that the intruding planes were in general F-86
fighters, with the exception of a B-26 bomber on one occasion. In one
case several people saw an object like a large red thermos flask thrown
down, which seemed to burst with an explosive puff and a disagreeable
smell like burning skin or horn when about 30 ft. from the ground (cf. the
paragraph on Containers). In another case valuable testimohny, admitting
the absence of any material container at the presumed point of impact,
described the slow dispersion by the wind of a large quantity of feathers
from just that point, with the formation of a triangular area slowly ex-
tending and broadening. In this instance the description of the container
was such as to recall strongly the self-destroying “egg-shell” type used at
K’uan-Tien, (App. V and p. 42 below).

The evidence concerning aireraft, containers, biological objects appear-
ing, and bacteriological tests, was now amplified, for a number of localities
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in the provinces of Liaotung and Liaohsi, by concrete and well-analysed
data concerning fatal human cases of respiratory anthrax and haemorr-
hagic anthrax meningitis (App. AA). Five of these were examined, that
of a railwayman, a tricycle-rickshaw driver, a housewife, a school-teacher,
and a farmer. All of these fell sick of a disease which ran a similar rapid
course, and all of them presented the same picture to the pathologists on
autopsy and subsequent histological analysis. The Commission satisfied
itself that none of the cases had the customary cccupational history con-
nected with anthrax. The beetles appear to have been responsible for two
of the deaths, while the flies and the feathers would have accounted for
another two. The Commission was fully satisfied with the diagnoses
made and the proofs demonstrated by Chinese scientific colleagues.
Furthermore, the examination of witnesses brought out (App. BB) what
was missing from the document itself (App. AA), namely that four out
of the five victims had not only collected the insects and feathers in the
general course of such orgﬁnised hunts, but were known to have dispensed
with the recognised precautions followed by most people; that is to say, he
or she had failed to protect the respiratory passages by a mask, or had
handled the biological objects without gloves or forceps. Under the dissect-
ing microscope it was clear that the beetle Ptinus would be well adapted for
disseminating anthrax by this route, for it has an abundance of brittle
chitinous spines on its elytra which could be inhaled, a fact which the
document apparently overlooked.

It is not to be supposed that these were the only deaths caused by the
anthrax-infected objects; the five cases, with their precise pathological
analysis, were presented as samples. Nor can the five cases be placed in
their proper setting unless the full rarity of this kind of disease in the
region previously, is clearly understood. Statistical evidence is presented
(App. AA & BB) which shows that not only was the classical cutaneous or
pustular anthrax exceedingly rare in NE China in recent times, but
respiratory anthrax leading to haemorrhagic meningitis was completely
unknown.

It is well known that the literature contains proposals for the use of
anthrax bacilli in bacteriological warfare. Although, under natural con-
ditions, transmission from man to man occurs ounly rarely, so that a
spontaneous epidemic could not easily be set on foot, the bacillus has the
“advantages” of a wide host range, a high infectivity if virulent, and an
extreme resistance to environmental conditions so that it is capable of
poisoning a locality for a long time. To these must be added the very
insidious character of the disease when the infection occurs by the respira-
tory route, for all the victims here mentioned remained comparatively
normal until they suddenly collapsed, after which death ensued in 48 hrs.
or less. ‘
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Anthrax infection by the respiratory route is significant in connec-
tion with the work on bacteriological warfare carried out in the United
States. Researches from Camp Detrick, published in 1946 and 1947 (see
App. AA & 1I), show that it has been possible to obtain new strains of
anthrax bacilli cultured on synthetic media which not only possessed
unusually high virulence, but which are especially adapted to the re-

spiratory route of infection.

On the basis of the evidence presented, and on their own searching
and prolonged interrogation of a considerable number of witnesses, both
medical and lay, the Commission was compelled to conclude that the
delivery of various biological objects contaminated with anthrax bacilli
to many places in the two Chinese provinces had taken place, and that this
had given rise to a number of cases of a mortal infection hitherto unknown
in the region, namely pulmonary anthrax and ensuing haemorrhagic
meningitis. Eye-witness statements impossible to doubt indicated Ame-
rican airplanes as the vehicles of delivery of the’infected objects.



The Dai Dong Incident (cholera)

One of the incidents to which the Commission was invited by the
(North) Korean Minister of Health to devote detailed attention concerned
certain fatal cases of cholera illustrative of those which have been occur-
ring in rural areas since May, 1952 (App. CC). Early in the morning
after a night (16th May) during which a plane had been heard circling
round for an hour cr more as if its pilot were trying to find something, a
country girl picking herbs on the hillsides found a straw package contain-
ing a certain kind of clam. She took some of the clams home and she and her
husband made a meal of them raw; on the evening of the same day both
fell suddenly ill and by the evening of the following day both were dead.
Medical evidence showed that the cause of death was cholera (App. CC).
Further packages of clams were found on the hillsides by the local Homse
Guard, and bacteriological examination by the Korean and Chinese special-
ists proved that the clams were heavily infected with the cholera vibrio
(App. CC).

The whole sequence of events becomes more and more extraordinary
the more closely it is examined. In the first place, the appearance of
marine molluscs (Meretriz meretriz), contaminated in this way, on a hill
in the middle of the countryside, can only be regarded as a highly un-
natural phenomenon. The human fatalities, moreover, were epidemiolo-
gically very abnormal. Evidence presented convinced the Commission
that cholera has never been an endemic disease in Korea; for while there
have been a number of outbreaks during the past forty vears it was always
possible to trace them to a maritime point of entry. Yet here was a
purely rural focus. Furthermore, there had only been one previous
instance during this century of any cholera in Korea in May; seldom did
it appear before the month of August. Then there were several peculiari-
ties about the clams as found. In Korea they are not usually wrapped in
straw for sale, they appeared here a month before their usual season (in-
deed since the beginning of the war they have not been reaching the
markets at all), and if anyone had gone to the trouble of laying the pack-
ages down at various places on the hillside it was hard to explain why
many of the thick caleareous shells of the clams should have been broken.

Light was thrown on the sequence of events, however, when the
nature of the locality was examined. The clams were found in a zone
some 400 yds. from a pumping-station at the top of the hill, and some 1000
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yds. from a series of reservoirs or spring-fed ponds the water of which
is drawn up by the pumping-station and distributed, partly for drinking,
to several coastal settlements and port towns. On the night previous to
that during which the clams made their appearance, the purification-plant
adjacent to this pumping-station had been accurately destroyed by
American planes using small bombs, the pumps themselves being
undamaged. Further statements of local residents examined personally
by the Commission (App DD) revealed that the weather on the night of
the second raid when the clams appeared had been dark and windy. All
these facts pointed unmistakably to a deliberate and carefully-planned
attempt to contaminate drinking-water reservoirs, the scheme having
failed in its main purposs because the weather conditions on the night of
the delivery of the clams did not permit the pilot to locate the reservoirs.
On the night in question they would not have presented a mirror-like
surface. :

It might still, however, be thought bizarre, that a marine or at least
estuarine variety of lamellibranch molluse should have been thought
suitable for depositing in fresh-water sources for their pollution. Evidence
of much interest, however, not only reminded the Commission that the
cholera vibrio is a halophilic organism, but revealed the existence in the
Japanese literature of researches which had shown the marine lamelli-
branch molluscs to be well suited as media for its growth (App. DD & ERE).
This provided the last link in the reconstruction of the plan for this kind
of bacteriological warfare. During their slow osmotic death in fresh-
water the mollusecs would serve as natural culture-vessels for the cholera
vibrios, liberating them at their death to contaminate the drinking-water
for a period likely to be of the order of thirty days (App. EE).

‘Thus the Commission could only conclude that American air force
units, following a careful plan previously established, first destroyed the
Dai-Dong purification plant without damaging the pumps, and then
attempted to contaminate the drinking-water reservoirs with cholera.
The young couple who died, impoverished by war devastation, had the
imprudence to eat some of the clams which had been intended as the
vehicles of contamination.

This case should be studied in connection with evidence mentioned
elsewhere (App. G) concerning flies as artificial carriers of cholera.



Types of Containers or “Bombs”

The time has now come to devote some attention to the types of
containers, or “bombs’, if the term is appropriate for engines of war
which may contain little or no explosive material. At various times and
places, particularly at Shenyang (Mukden) and in the neighbourhood
of Pyongyang, the Commission had the opportunity of examining at
leisure a variety of the containers in which biological objects had been
delivered from the air. Its members were thus able to verify a number
of the statements made in the Prague documentation, and to investigate
in considerable detail newer methods more refined than any which had
been described therein. As will be better appreciated shortiy the task
of the Commission was not rendered easier by a circumstance which soon
became apparent, namely that some of these newer methods comprise
“self-destroying containers”, that is to say, containers which either break
into pieces so small that their discoverey is unlikely, or containers which
set fire to themselves and disappear after delivering their cargo. More-
over, throughout the Prague documents, and even in subsequent deposi-
tions collected by the Commission, there runs a streak of unavocidable
confusion, due to the fact that even when eye-witnesses were on the spot
when a container was delivered, they did not always succeed in finding
it, partly because naturally they did not quite know what to look for,
and when they did find it their descriptions were sometimes not as detailed
as they might have been. This confusion was unfortunately not cleared
up by the testimonies of the captured air force officers, whose status
as pilots and navigators did not seem to have entitled them to very
precise and detailed information on bombs and containers. It must be
remembered that in one of the lectures which the pilots attended (Quinn/
Ashfork; see below, p. 49 & App. LL) it was distinctly stated that “our
bombs are still in the experimental stage, and there are various types of
them”. The contents of this paragraph must therefore be accepted with
all due reservations.

The containers present a variety of forms and systems ‘probably
adapted to a variety of different cases. It seems also that pathogenic
agents can be spread directly over the target area. In what follows it
will be convenient to begin with this method, namely spraying, which
involves no container at all, and to end with the self-destroying receptacles.
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Intermediate positions will be occupied by the less specialised devices
whether parachuted or not.

(1) Spraying. In NCNA/85, p. 4, (Report of the Chinese Scientific
Commission in Korea) the claim was made that a Chinese volunteer
soldier actually saw an American plane spraying insects at Chor-Won
from a height of about 900 ft. on Feb. 11th. It seems unlikely that this
could have been anything else than a deduction from the fact that large
numbers of insects were found anomalously on the snow over an chiong
area 6 x 3 miles after its passage. Nevertheless the statements of all
four American pilcts are quite specific and concordant that in five separate
lectures they were told that spraying could and would be done. One of
these statements (O’Neal, ISCK/4, App. MM) includes a diagram of the
equipment installed in the plane, and another (Kniss, ISCK/5, App. NN)
says that its writer was informed that spraying would start in June.
However, the former witness states his reasons for believing that spray-
ing was going on from at least Feb. 18th, so the Chinese volunteer may
have been right in his deduction.

As to the kinds of insects which could be so distributed, it seems
certain that the method would be unsuitable for delicate creatures such
as mosquitoes, but other discussions (App. L) indicated that it would
not be unreasonable for fleas. It would of course be the way in which
bacteria, viruses or toxins, would bz disseminated in aerosol form.

(2) Noen-Exploding Objects and Paper Packets. Several of the
Prague documents have descriptions of the finding of paper packages of
various colours from which insects were emerging. Again on the 11th
Feb., Chinese volunteers at Chor-Won saw three American planes throw
down such non-explosive objects, which turned out to be cylindrical yellow
paper packets 8 inches high and 4 inches diameter (SIA/1, p.6; SIA/4,
p.5). Elsewhere in the vicinity there were rectangular grey paper
- packets, 4 x 4 x 11/, inches containing insects. White paper packets are
spoken of as having been delivered at Pyongyang on 4th Mar. (NCINA/85,
p.8) and brown ones at Chang-Do on 10th Mar. (NCNA/85, p.6). Two
of the lectures attended by the captured pilots (Enoch/Wilson and Quinn/
Ashfork, see below, p. 49) described the use of paper as a packing for
infected insects. While it seems conceivable that hardy insects might
be dropped from a low height simply wrapped in this way, it seems more
probable that in all cases the packets originated from. the interior of metal
leaflet-containers or “bombs”’ which had exploded and opened in mid-air.
To these we now turn.



(3) Air-Bursting Variable-Time Fuse Leaflet Bomb. This type of
container is the one which has figured most in all accounts hitherto pub-
lished on bacteriological warfare in Korea and China, and it is certainly
the commonest type in the collections which the authorities of those two
countries have made. Members of the Commission saw many examples
of it. This bomb is of approximately the same size and shape as the
ordinary American 500 lb. HE bomb, but it weighs only about 150 lbs.
and can therefore be loaded on to the planes by hand (App. 00). It
consists of a conical nose-piece at the tip of which is the time-fuse. This
nose-piece forms a small empty compartment, and below it the cylindrical
body of the bomb is divided by three steel diaphragms into four separate
compartments. The casing is divided longitudinally so that half of it,
being mounted on hinges, can swing open and release its contents at any
moment desired. Below the floor of tha lowest compartment the casing
narrows again to form a conical empty space from the sides of which
spring the four tail-fins, and in the bottom of which is a hole sufficiently
large to permit of the escape of a parachute if it should be desired to equip
the bomb with such & device. There has been some divergence in the
published measurements of the bomb (NCNA/85, SIA/13, ISCC/4, ete.)
but the specimens seen by the Commission and described by the captured
pilots have a total length of approximately 4 ft. and a diameter of 1 ft. 2
in. The casing is made of 14 in. steel, and the total capacity of the 4 com-
partments is of the order of 1414 gallons. The length of the time-fuse
is a little more than 3 in. Markings seen were “Leaflet Bomb — 500 1b. —
M 105 Lot — U.S. Time (-fuse)-Empty.” According to the- descriptions
given by the captured airmen {App. KK-NN) the doors of the bomb are
supposed to open at a height cf about 100 ft., distributing the contents
cver an area likely to be about 300 ft. in diameter.

The classical eye-witness description (NCNA /85, SIA/13) is that of
an army doctor who on Mar. 26th saw an American plane, circling over
Yong-Won, drop two bombs in a power dive. Both split into two on ex-
ploding and gave rise to an insect-congested zone some 200 yards long and
100 yards broad, with a maximum density of 100 insects per sq. yard,
centering on the craters (5 in. deep) made by the bomb halves (NCNA/853,
p. 5). The Commission had the onportunity of personal interrogation of
eye-witnesses, mostly peasant farmers, who had found three such leaflet-
bombs surrounded by insects after they had been dropped by planes on
Mar. 27th and 31st at Ch’ang-Pai in Liaotung Province (ISCC/4;
SIA/10). Again, while at Pyongyang, the Commission inspected a eol-
lection of these containers, and here reproduces a table of details concern-
ing them (c.f. App. Z).



Serial
No. Date Time Ploce Province Remarks

208 26/2 night Pyong-Won Pyong-An-Nam flies temp. —4°

209 28/2 dawn Kim-Hua Kang-Won flies 300 X 300 ft. temp. -3°

205 28/2 8 pm. Pyong-Won Pyong-An-Nam flies .

210 1/3 morning Shin-Chun Huang-He flies in discoidal zone centering on
point of impact, 2700 sq. ft.
temp. -1° .

S 201 5/3 midnight Moon-Chun Kang-Won flies, 600 X 300 ft., lethargic
207 10/3 4 am. Sung-Chun Pyong-An-Nam flies in discoidal zone centering on

point of impact, 150 £t. diam.;
greatest density 20-30/ sq. yd.
204 21/3 night Moon-Chun Kang-Won flies
206 26/3 9 am. Nyong-Won Pyong-An-Nam  flies in discoidal zone centering on
: point of impact, area 100 sq. yds.

It only remains to add to the above that this type of container was
described in more or less detail in every one of the nine lectures attended
by the four captured airmen who gave evidence before the Commission.
In all four cases, too, the airmen believed that the bacteriological bombs
which had been loaded on to their planes and which they duly dropped,
were of this type (App. KK-NN).

As is well-known, public disputes have arisen in the international
press about the use of leaflet containers, but the chief of the American
Army Chemical Corps is on record for the statement that they are well
suited for the delivery of biological objects (3IA/9, p.1; NCNA/85, p.5;
ISCC/4).

(4) Air-Bursting Propeller-Armed Leaflet Bomb. This container
would appear to be a variation of that just described. The fuse in the
nose would be armed by a small passive airscrew or propeller which
would bring about detonation after a certain number of revolutions. There
is hardly any mention of this type in the documentation issued before the
Commission began its work, nor was any evidence found of its use. How-
ever, it was described in one of the lectures which the captured airmen
had received (O’Neal/McLaughlin, see below, p. 49).

(5) Leaflet Bomb with Doors opened by a Propeller. In this type,
which would be similar in external appearance to both those just described,
the passive propeller or airscrew in the nose would actuate a mechanism
to open a series of doors along the length of the bomb after it had carried
out & predetermined- number of revolutions. The packets are then blown
out by the wind. Again there is no mention of this in the Prague docu-
mentation, nor did the Commission find direct evidence of its existence
or use. But nevertheless it was described in one of the lectures which
the captured airmen had received (Quinn/Ashfork, see below, p. 49).

(8) Leaflet Bomb with Doors or Sides opening after Impact. Here
the half-side of the bomb, or a series of doors in it, would be opened by
mechanism driven by electric battery activated only by the shock
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of impact. Breakage of a plastic partition would permit access
of the acid to the plates. This was not mentioned in the Prague docu-
ments, nor was direct evidence of its existence found. But it was described
in one of the lectures attended by the captured airmen (Quinn/Ashfork,
see below, p. 49) who was afterwards able to make a sketch of it in his
deposition (App. LL). From the descriptions it would follow that this
type of bomb must be equipped with a parachute, and it is possible that
this was the container referred to in their lectures as delivering infected
insects by parachute (O'Neal/McLaughlin; Kniss/Holleman; Kniss/Mc-
Laughlin). One of them (App. MM) was able afterwards to make a
sketeh of what he conceived such parachute containers to look like.

(7) Paper or Carton Cylinder with Silk Parachute. The only type
of parachute container which the Commission actually saw was one which
is said to be similar to those used for flares. It is a carton cylinder with
walls about 34 inch thick, some 1 ft. 2 inches long and 5 inches diaméter.
The examples seen were marked “USC 5/1 — 1 — 1952 — Lot 100 — F —
6.” The silk parachute attached had a diameter of only 2 ft. 814 inches. As
has heen pointed out (NCNA/85, p.5), this size is only cone thirtieth of
the ordinary flare parachute, so that presumably it would not be likely to
float for a long time in the air. It was also pointed out that there was no
trace of burning on the carton, and this was certainly true of the examples
which the Commission examined. It may well be significant that on one
of the occasions when such a receptacle was found, it appeared to have
delivered midges (Kang-Dong, 26th March, NCNA/85; SIA/13). Delicate
insects such as these (Orthocladius), or mosquitoes, would doubtless con-
veniently be delivered by such a method.

(8) Paper Container with Paper Parachute (Self-Destroying). Of
this interesting type no example was seen by the Commission nor had the
captured airmen any information to give about it. But such a device
was described in some detail in the article by Maj. R. Sakaki in Mainichi
for January, 1952 (App. Q). According to this account, the container
would be of strong paper and would include several compartments, it
would be weighted, and it would carry a fuse so arranged as to be able to
ignite both the container and the paper (or impregnated silk) parachute
when the proper moment arrived. In Sakaki’s description the biological
objects (plague-infected rats) would be gently liberated after the con-
tainer had opened on touching the ground, and then after a sufficient latent
period the ignition would ocecur and no trace would be left. But the
machine could easily be so arranged as to deliver its load some 20 or 30 ft.
above the ground, after which, becoming lighter, it could drift further
away before ignition and disappearance. The circumstance that Sakaki
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specifically refers to the use of these containers for plague-infected rats
made it tempting to suppose that a battery of them had been used in the
Kan-Nan incident (p. 27 above), but for this there is no specific evidence.
One corollary of paper containers for rodents would be that the animals
might have to be kept in at least a semi-anaesthetised condition during
the flight, to prevent them from gnawing their way out. The Commission

places these points on record only for the purpose of drawing attention to
possibilities. : "

(9) Bomb-shaped Containers of Earthenware or Porcelain. During
the second world war, the Japanese bacteriological warfare organisation
manufactured “porcelain” (actually earthenware) bomb-shaped contain-
ers, of at least two different sizes, in a special plant near Harbin.
Specimens of these (the larger about 2 ft. 6 inches and the smaller about
1 ft. 6 inches long) were examined by the Commission at Shenyang
(Mukden). Although this kind of container is still recommended in Japan,
as by Sakaki in the article already mentioned (App. Q), for bacterial
cultures, the Commission did not find any evidence for its use in 1952 in
Korea or China. Here it takes its place rather as the precursor of the
most ingenious of all the types in question, namely the “egg-shell” con-
tainer which breaks up on impact, but into a great number of small and
thin pieces easily overlooked.

(10) The Artificial Egg-Shell Container. On March 21st, more than
two hundred fragments of a container made of some calcareous material,
together with a cap-shaped steel plate and metal rod attached to the centre
of the concave surface, were found outside the city of K’uan-Tien in Liao-
tung province.. Circumstances (reported in ISCC/3, App. V) showed
that these things must have been the remains of a container which had
fallen from an American plane on the 12th, and in which there was reason
to think that anthomyiid flies, spiders, and fowl feathers, bearing anthrax
bacilli, had been delivered. The metal pieces and calcareous fragments
were subjected to an exhaustive analysis by the Institutes of Modern, and
of Applied Physics, of Academia Sinica (the Chinese National Academy),
with a view to reconstruction of the original form of the device (App. V).

‘1t was thus possible to deduce that the intact container must have
been cylindrical, and domed at least at one end. The total length would
have been more than 1 ft. 314 inches, and the length of the rod 11 inches
App. V). The radius of curvature of the steel cap plate is just under
5 inches, and its diameter 63/ inches; the radius of the calcareous body
of the container 514 inches. The thickness of the calcareous walls would
have been just over 1/16 inch, and the whole had been painted on the
outside with aluminium paint. X-ray examination demonstrated that the
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material of the walls was chiefly calcium carbonate. While mainly calcite,
the substance contained, as was shown spectroscopically, some magnesium.
By some means or other, then, a fragile calcite box had been fashioned,
and chemical evidence was obtained of the presence of organic matter,
which had served perhaps as a cement for the calcite particles. Something
is still lacking in our understanding of the facts since it is not yet clear
how so fragile a container can stand the shock of departure from the plane.

The incident at K'uan-Tien (ISCC,8) had already been partially
reported in SIA/3, p. 2 and SIA/R, p. 6, and the Commission was able to
examine the calcarecus fragments preserved from it. PBut it did not
represent the only incident of the kind which came to the notice of the
Commission. As late as June 6th, the delivery of insects to the neigh-
bourhood of Pi-Tung (N. Korea) had been accompanied by what was
described as the rather slow slanting fall of silvery globes about twice
as hig as footballs (App. X). There can be little doubt that this was
the same device again. Moreover, one of the eye-witness accounts of the
Pai-Ch’'ing-Tzu cases (ISCC/5; SIA/6, p. 1) mentioned shining objects
dropped by American planes. Here, too, masses of feathers infected with
anthrax were delivered. Other descriptions (e.g. STA/10, n. 1 and App. 'G)
might refer to this type, but it is not possible to be sure. In any case, the
Commission considers that there can be no doubt that such containers were
used by the Americans on both sides of the Yalu River in March and in
Juns.

(11) Miscellaneous Containers. It only remains to add that evidence
has been produced of the use of several other kinds of receptacles besides
those already mentioned. For rodents there has been wmention of
eylindrical cages of wire-netting (NCNA/85, p.5) and of wocden boxes
(NCNA/85, p.6).  If these indeed descended from the sky, it was more
probably as part of the cargo of some kind of parachute bornb. Packages
of straw were used for the cholera clams of Dai-Dong (App. CC). 'A
hand-grenade type of bomb has also been mentioned (NCIWNA/85, p.6;
SIA/13) ; the Commission did not see.this. Members did however have
the opportunity of examining near Pyongyang fragments of a green
translucent insect container which, it was stated, had been fired as a shell
(NCNA/85, p.b, 6; SIA/18). Artillery participation in bacteriological
warfare was referred to in at least two ‘of the lectures attended by
captured American airmen (Enoch/Wilson and O’Neal/Williams, see below,
. 49); but the Commission found no evidence of the practical use of -
the method of warfare described by Sakaki, namely of covering pieces of
shrapnel with jelly containing B. welchii (gas gangrene) or tetanus
(App. Q). Cotton filling for padded winter clothing, however, which
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appeared at one time conveniently near the Chinese trenches, was found
to be contaminated with paratyphoid B (comm. from DGMS, CPVF).

(12) Ground Distributions of Biological Objects Delivered. Those
who read the appendices to this Report as well as the earlier documents
issued from Prague will find eye-witnesses constantly speaking of discoidal
insect-congested zones, centered on the remains, generally quite un-
crumpled, of the leaflet-container “bomb”. This presumably means that
there was a fairly regular concentric distribution around the spot immedi-
ately beneath which the opening of the container had taken place.

Apart from these cases, the Commission noted two interesting ex-
amples of ground distribution of delivered objects. In one case (ISCC/5)
{App. AA & BB) feathers were found being blown away slowly by the wind
from their point of arrival, so as to form a triangular area 14 mile long
and rather less than 14 mile broad at the base. This was gradually
lengthening and broadening. Though no container or its fragments were
found, the bomb in this case was probably of the egg-shell type. In
another instance, that of the great numbers of human fleas found on a
kare hillside (ISCK/3; App. T & U), it was seen that the insects covered
an ellipsoidal area about 30 yds. x 10 yds. with a zone of maximum density
at approximately one of the centres or foci of the ellipse. This would
presumably suggest that the fleas were delivered by some object, perhaps
a parachute container, which travelled along the long axis of the ellipse.



Testimonies of Captured Intelligence Agents

The Korean authorities informed the Commission that since the
beginning of the war agents had been sent into North Korea with the
precise objective of obtaining and sending back epidemiological informa-
tion related to bacterial warfare. Many of these agents had been
captured, and their admissions had thrown considerable light on the
organisation of the American intelligence service and the work which
had been entrusted to them. Already in SIA/7 detailed information had
been published concerning some of the agents, for example one Chinese
and one Korean. '

Members of the Commission had the opportunity at Pyongyang of
interviewing at length one of these agents, (App. JJ). The young man,
whose schooling had been cut short, belonged in 1945 to the “Youth Or-
ganisation” of the South Korean. Government, and when the American
troops finally retreated he had gone with them. Minor personal interest,
rather than political conviction, had apparently been the dominant motive
in his antagonism to the North.

Unable to make a living, the witness joined the American
auxiliary intelligence forces. He described the political, military, and
hygienic training which he had received in an organisation entitled
“K.L.O0.” at Seoul between December, 1951 and March, 1952, (App. JJ)-
Here he was taught the techniques for obtaining the information desired.
It was during this period that the bacterial warfare developed. Numerous.
inoculations were given to him about the beginning of February, though
he was not informed of their nature. Until the eve of his departure he
had no contact with foreign military officers, but his final instructions
were then delivered to him by an American major through an interpreter.-
These comprised a specific area for his operations, and gave exact details
of the diseases about which the Americans wanted to know (typhoid,
plague, cholera, encephalitis, dysentery, and smallpox). The witness was
informed as to the systems on which North Korean statistical information
was drawn up, and his instructions were to obtain it if possible by means
of contacts in the health and other governmental services, or if need be,
to steal it. He was also told to be extremely careful of what he ate, not
to pass the night in places infected with insects, and not to drink unboiled
water. North Korea was full of illness, it was said, but his inoculations.
would give him great protection.
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The witness accordingly passed inte North Korea on the 29th March,
and worked there with an accompanying radio-telegraphist until he was
arrested on the 20th May. In replying to questions, he was rather reticent,
perhaps to shield collaborators. He said that he had very little success
in contacting North Korean health personnel, and had been able to trans-
mit little or no information to American headquarters.

The witness made it clear that before his illicit entry into North
Korea, he had been given no indication that bacterial warfare was being
carried on. He had only heard that there were numerous epidemics in
the North, and that the armies of the South “were employing the most
modern scientific weapons with good results.” He learnt of bacterial
warfare only from reading public notices.

The Commission was unanimously of the opinion that the bearing of
this witness and his evidence about his mission and instructions bore the
stamp of truth, and that any pressure, physical or mental, could be ex-
cluded. For the rest, he seemed to be a rather mercenary personality.
The Commission found no improbability in the sending of epidemiological
intelligence agents across the lines. It was satisfied that the task of the
agent had been to provide information about the effectiveness of bacteriolo-
gical warfare; a conclusion which could only add to the cumulative mass
of evidential material inculpating the American armed forces.



Testimonies of Captured Airmen

On Jan. 13th, 1952, a B-26 bomber of the American Air Force was
shot down over An-Ju in Korea. By May 5th statements of considerable.
length admitting their participation in bacteriological warfare had been
made by the navigator Lt. K. L. Enoch, and by the pilot, Lt. John Quinn,
and issued to the world through Peking. As has already been stated,
these documents will be found in SIA/14 and 15 respectively, and together
with lithograph reproductions of the original manuscripts, in the printed
brochure issued from Prague. The relevant parts are here reproduced
in App. KK. and LL. Documents SIA/17 and 18 should also be consulted,
though the later interviews recounted in them did not add much to the
technical and scientific evidence.

What were the essential points in the principal declarations of these
airmen? First of all, both officers had had to attend, in Japan and in
Korea, secret lectures on the methods of bacteriological warfare. These
expositions, which it was impressed on them contained highly confidential
information, described the use of bacteria directly as cultures deposited
or sprayed, of insects transmitting diseases biologically or mecharnically,
of rodents in parachute-containers, of poisoned foods, and of bacteria-
containing artillery shells. Various kinds of containers or “bombs” were
described and sketched. Correct altitudes and air-speeds for delivery
were given. Particularly significant statements made in the lecture
attended by Lt. Quinn were (a) that “almost any insect could be used for
spreading diseases”, (b) that “rats could be dropped, though this might
not be necessary”’, and (c) that there was an intention to use encephalitis,
“for which no positive cure is known.”

Secondly, both officers had received orders to carry out bacteriological
warfare missions, and had duly flown them, though with the greatest
inner reluctance. There were various peculiarities about the special
bombs used, and in some cases these were under special guard so that the
pilots could not examine them too closely. In one of the reports informa-
tion was given as to the various types of planes most suitable for delivering
various kinds of containers. From the personal knowledge of thé two
airmen many of their fellow service-men had also engaged in such mis-
sions, and later conversations brought out well the large number of Air
Force personnel who had been instructed on bacteriological warfare, '
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(SIA/17). Lt. Enoch was briefed “germ bombs” while Lt. Quinn was
briefed “duds”, but both were told that in debriefing (i.e. reporting the
results of the flight) “duds” was to be the term used.

There can be no doubt that these admissions had considerable influence
on the western world. But those who did not wish to he convinced tended
to brush them aside as confessions obtained under physical or mental
duress, saying that after all, only two young men had come forward, and
suggesting indeed they did not really exist at all, and that the whole
declarations were forged. Attempts, however, to demonstrate inconsisten-
cies in Lt. Quinn’s story, failed (SIA/16).

In these circumstances it was of great importance that the Commission
was able to meet, at a rendezvous in Korea, not only the two officers so
far mentioned, but two more, Lt. F. B. O’Neal and Lt. Paul Kniss, whose
accounts are even more lengthy and detailed (App. MM & NN). With these
four American airmen, the Commission found itself in presence of a good
cross-section of American life—a cool-headed electrical engineer; a middle-
class business man; a young research chemist, and a solid steel-mill worker
of agricultural origins. The Commission had the opportunity of extended
conversations with these four men under conditions of free discourse. Its
members unanimously formed the opinion that no pressure, physical or
mental, had been brought to bear upon these prisoners of war in order
to induce them to make the declarations which they made. These declara-
tions were made of their own free will, after long experience of the
friendliness and kindness of their Chinese and Korean captors had
brought to them the realisation that their duty to all races and peoples
must outweigh their natural scruples at revealing what might be con-
sidered the military secrets of their own government. The greater part
of the conversations consisted in question and answer among the airmen
and the members of the Commission, but each airman prefaced his inter-
view with a statement along the lines of his written document, and
concluded it with a solemn affirmation of the convictions to which his
conscience had brought him.

Since the statements of the witnesses (ISCK/4 & 5), and the com-
mentaries containing the substance of the interviews, are reproduced
below as App. MM, NN and OO, there is no necessity to elaborate them
further here. But from the written statements and answers to questions
it seems already possible to reconstruct what was going on in the American
air force during the last months of 1951 and the early months of 1952.
This may be appreciated by means of the following table:
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1951 June —Kniss attends lecture by Laurie in U.S. Iniormatlon given because
the enemy might use bacteriological warfare.

Aug. 25th—Enoch attends lecture by Wilson in Japan. The U.S. has no plans
for bacteriological warfare, but the enemy might use it.

Oct. —Enoch attends lecture by Browning in Korea. Same statement.

Dec. 1st —O'Neal attends lecture by Williams in U.S. Non-committal attitude
on intention to use bacteriological warfare.

Dec. —Enoch attends another lecture by Browning in Korea. Same statement
as 'in Oct.

Dec. 18th—Quinn attends lecture by Ashfork in Korea. Necessity of preparing
for bacteriological warfare which the enemy might use.

1952 Jan. 3rd —Quinn’s first mission with bacteriological bombs. Briefed and debriefed
as “duds”, but from other circumstances he knew what they were.

Jan. 6th —Enoch’s first mission with bacteriological bombs. Briefed as “germ
bombs”, to be debriefed as “duds”.

Jan. 22nd—O’Neal attends lecture by McLaughlin in Korea, Bacteriological
warfare stated definitely to be in use.

Feb. 15th—O’Neal’s first mission with bacteriological bombs. Briefed as “germ
bombs”, to be debriefed as “air-burst V'I™.

Feb. 18th—O’Neal sees evidence of the use of spraying technique, from specially
adapted planes.

Feb. 22nd—Kniss attends lecture by Holleman in U.S. TUse of bacteriological
warfare definitely denied, but possession of weapons by the U.S.
admitted.

Mar. 21ist—Kniss attends lecture by McLaughlin in Korea. Bacteriological war-
fare stated definitely to have been in operation since 1lst Jan. Clear
statement that the U.S. Government would continue to deny it as
long as possible.

Mar. 27th—Kniss’ first mission with bacteriological bombs. Briefed as “flak-
suppressor,” to be debriefed as “results of mission unobserved.”

From the above facts the conclusion can hardly be avoided that the
order to begin bacteriological warfare upon the people of North Korea
and China must have been given late in 1951, air personnel having pre-
viously been prepared for the work by cautious informatory lectures, and
not apprised of what they were expected to do, even after Jan. 1952, until
their actual arrival in Korea. At American and Japanese bases, bacterial
warfare was said to be a theoretical and purely defensive matter; but at
Korean Ir ses pilots were surprised to find that it had already been started
weeks or months before their arrival. The fact that the general order
must have been given during the period of the Kaesong peace talks was
not overlooked by the pilots.

For the rest, the independently heard testimonies of the airmen con-
tained several points of interest. It was noteworthy that they did not
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remember ever having received any instruction on the recognised customs
and usages of war, such as the prohibition of the shooting of prisoners,
nor of having seen any regulations relating thereto in American manuals
of procedure; still less had they heard of the outlawing of certain forms
. of war, at least by certain nations. Then the testimony of the witnesses
was unanimous as to the disastrous effects on the morale of their fellow
service-men of the orders to carry out bacteriological bombing. It was
the last straw for many of them already disgusted by the ferocity with
which they were being hounded on to slaughter the civilian population of
North Korea (App. O0). The revulsion of feeling which the witnesses
then underwent, when after their capture they were treated in such s
friendly way by the Koreans and Chinese, who evidently no longer regarded
as enemies those who had laid down their arms, can well be imagined.

The officers interviewed did not seem very well-informed on the
variety of types of containers being used, but this was doubtless because
as pilots and navigators they were not supplied with the information
which armament officers would have had. They were also able only to
speculate as to the place of origin of the biological material used, but
significantly some of them thought that it might be in Japan.

In sum, the Commission, as the result of exhaustive conversations
and direct personal contact, saw every reason to accept the veracity and
to uphold the integrity of the officers who gave evidence before it. They
- appeared fully normal and in perfect health, they spoke in a natural way
and seemed fully at their ease. The Commission once more affirms its
belief that the airmen were not subjected to any physical or mental pres-
sure, and that their treatment was worthy of the best traditions of Chinese
humanism. The Commission therefore accepted as true and faithful the
evidence of the airmen, which complemented indeed in many ways the
strictly scientific and observational evidence already accumulated from
the field.



Hygiene in New China

The Commission was deeply impressed by the present hygienic condi-
tions of the Chinese people and by the measures which are being taken to
raise the hygienic standard and to combat the spread of epidemic diseases.
These measures are effective and thorough. The idea that the Chinesge
people live in a very unsatisfactory hygienic situation is widespread in the
West, but even a superficial first-hand acquaintance with the conditions
now prevailing, and with the enthusiasm shown by the Chinese population
in carrying out the health directives of the government, is sufficient to
dispel it (App. PP).

A few figures may be given to indicate the extraordinary progress
which has been brought about in a few years. In Northeast China 35
million rats were killed in 1951, and 10 million in the spring of 1952—a
war against rodents unparalleled in any other part of the world. The
fight against flies and other insects capable of acting as vectors of disease
has assumed a universal character, and Peking has become a city almost
devoid of flies and mosquitoes. Before the liberation, vaccination against
smallpox was sparse and inefficient, the largest number of persons vac-
cinated in one year (1946) being no more than 7.3 million. But in three
" years since the liberation 807 million people have been vaccinated, and
the disease has been almost entirely eliminated. Re-education of mid-
wives has lowered the infant mortality rate from Tetanus neonatorum,
by one third between 1949 and 1951. Infantile mortality as a
whole, and maternal mortality, were reduced by one half in the
same period. The numerous practitioners who follow the system
of traditional Chinese medicine have been mobilised as auxiliaries in the
great campaign for health, and have proved both able and willing to re-
ceive such instruction in modern medicine as equips them to play a useful
part. In Peking and other great cities there has been a complete elimina-
tion of stray dogs, which were suspected of being reservoirs of encephalitis
virus and vectors of many infections.

Besides all this, there has been great progress in the organisation and
productive capacity of the laboratories producing vacecines and sera. The
Commission visited the relevant Institute in Peking, and was impressed
by its efficiency, high production, and excellent scientific research quality.

The health movement is not confined only to Peking or a few other
“model” cities. Reliable informants asserted that it reaches far into the
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remotest corners of the sub-continent. The Commission as a body had
the opportunity of seeing this for themselves during their travels in the
Northeast, which included a visit to remote places in the north of Heilung-
chiang province, on the borders of Inner Mongolia. The members were
much impressed by the cleanliness of the villages. :

Since the liberation, indeed, there has been a health education cam-
paign in China of a breadth and scope probably hitherto unattained else-
where. The whole-hearted cooperation of every member of the popula-
tion, man, woman and child, has been necessary for the results which have
been achieved. The clearing away of accumulated rubbish, the scrupulous
cleaning of courtyards and waste-land, the screening of windows, the
fight against all kinds of noxious insects, the production and use of insec-
ticides and vaccines—every possible aspect of a constantly and rapidly
rising general level of public health has been thought of and executed with
verve and thoroughness. The fundamental education has been carried
out by every available means of instruction, by large meetings, by posters,
picture-books and wall-newspapers, by the press, from the stage, and on
the sereen. : :

When confronted with bacteriological warfare, or even the suspicion
of it, the peasant masses of China knew exactly what to do, and did it
without the least confusion or panic. The Commission was able to
visualise, through personal contact with a large number of witnesses
from many parts of the Chinese countryside, the disciplined action of
hundreds, indeed thousands, of ordinary folk, guided by instructions from
the central and regional Ministries of Health, combing their fields and
streets to collect and destroy everything which issued from containers
arriving from the air.

The hygienic progress in China today constitutes the active execution
-of measures more or less vainly urged by successive international health
organisations. The achievement of so much progress in so short a time
would not have been possible if the Chinese government had not been able
to count upon the, unconditional support of all classes of the population.
Peasants and factory workers, scholars and religious groups, have ap-
proved its aims and done their best to achieve them.



General Considerations

It will now be useful to assemble certain facts in tabular form, not
only those which were summarily set forth in the Prague documents, but
also those which were brought before the Commission during June, July
and August for examination. A certain number of the clearer incidents
will be found in the folding table (App. G). For each case there is
recorded the reference number, date, place and circumstances, whether
the passage of a plane was noted, and whether any object was seen to fall.
whether a container was found, and what areas unusually congested with
insects or other biological objects were observed, together with nctes on
the density of the animals, where possible. There follows the entemolo-
gical or zoological identification, the results of bacteriological tests, and
any epidemiological remarks. It must be understood that only a small
number of the known incidents is included in the Table.

It will be clear from this summary tabulation that the appearance of
biological material found to be infected with pathogenic micro-organisms
was not always followed by human cases of disease. This must be in
great part attributed to the speed with which the country and townspeople
throughout the districts affected have searched for and destroyed any
unusual animals and objects which there was reason to think might have
been disseminated from the air. So effective have these operations been
that in many cases no samples were saved for bacteriological analysis, as
the Table shows. In other cases, bacteriological analysis gave negative
results for those types of pathogenic organisms for which tests were made.

Here it is worth noting that the incursions of planes over Northeast
China have been numerous during the year, and that for the most part
they have not been accompanied by bombardment with explosives. Be-
tween the 29th Feb. and the 21st. Mar., American planes made 955 sorties
in 175 groups over NE China (Manchuria), covering 70 hsien districts in
the provinces of Liaotung, Liaohsi, Chilin, Sungchiang and Heilungchiang
(SIA/3). Other similar figures have also been given (NCNA/85;
SIA/18), and the air intrusions over China have recently intensified
rather than decreased. In the eight days ending 7th Aug., for instance,
American planes made 398 sorties in 79 groups over Chinese territory.

The geographical distributior: of the incidents in NE China is also
interesting (see Map, App. G). Down to the end of April, taking well-
analysed incidents only, the greatest number (18) had occurred in.Liao-
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tung province, which borders most of the Korean frontier. Here the fact
was striking that almost always the incidents were reported from the
immediate neighbourhood of railways and main roads. The same
peculiarity was noteworthy in the 8 incidents which occurred in the
remotest province, Heilungchiang. Here one of the railway lines north
of Chichihar and Harbin describes a vast S-shaped bend, with sides of a
hundred miles or more—all along this line the incidents were dotted.

Documents previously published gave on the one hand some of the
bacteriological and epidemiological details relating the infected insects
with cases of human disease; and cn the other hand evidence relating the
insects to the passage of planes. Sometimes the data furnished in those
documents were incomplete. This was one of the reasons for the exhaus-
tive enquiries which the Commission made, in collaboration with the
Chinese and Korean scientists, with regard to the incidents at Hoi-Yang,
Kan-Nan, K'uan-Tien, Liaotung and Liaohsi, Dai-Dong, etc., recounted
in the preceding paragraphs. From all these investigations it will be
seen that the connection between the planes, the vectors, and the cases of
human disease, can no longer be contested.

At an earlier point, the method of incident analysis was explained.
The moment has now come.to assemble the data from the most fully
analysed cases in the form of a synoptic Table p.55. From this
confrontation of patterns, an organic plan clearly emerges. Planes were
always seen or heard, and their course often plotted; and the statements
of captured pilots later added supplementary detail. There follow in the
Table the necessary data on the fall of containers, the vectors employed
and their anomalies, the bacterioclogical tests, and the clinical cases follow-
ing. .
In connection with all these facts, the Commission heard and inter-
rogated a large number of crdinary Chinese country-folk. Its members
were convinced of the integrity and stolid honesty of these witnesses,
whose depositions were marked by plainness and clarity.

Turning to specific questions, the Commission considered the pos-
sibility that the plague in Korea might have been transported by incoming
traffic from those areas in Northeast China (Manchuria) where it still
remains endemic. There are several reasons why this possibility must
be ruled out. First, no case of plague has at any time been reported from
the regions which separate the new Korean foci from the above-mentioned
endemic areas. Secondly, there were very serious seasonal anomalies in
the occurrence of the plague (see App. G, R & S). Third, in the Korean
foci the characteristic appearance of dead rodents, denoting an epizootic,
before the human epidemic begins, was entirely absent. Fourthly, the
clinical effects were often demonstrably connected with the previous pas-
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Plane: seen or heard...........
course plotted .........
crew interrogated ......

Delivery: objects seen to fall ..

Container: found ...............

Spraying suspected ............

Animals or other Vectors:
Anomaly of high concentration
Anomaly of season ..........
Anomaly of locality .........
Anomaly of species .........

Animal or other Vectors:
Bacteriol. examination .......

Disease, human, cases following
Anomaly of season ..........
Anomaly of locality ..........
Anomaly of type of disease .

Disease, veectorial ..............
Anomaly of season ......... .
Anomaly of locality .........
Anomaly of type of disease .

anthrax) ISCC/3

'

Liaotung (C, resp. anthrax) ISCC/5
" Dai-Dong (K, cholera) ISCK/1

An-Shan (C, encephalitis) ISCC/6
Airmen (ISCK/4, 5; App. KK, LL,

An-Ju (K, plague) SIA/1, 4
Cheum-Dom (K, plague) SIA/1
Kan-Nan (C, plague) ISCC/2
Kang-Sou (K, plague) ISCK/2
Hoi-Yang (K, plague) ISCK/3
MM, NN, 0O)

Pi-Tung (K) App. X
Ch’ang-Pai (C) ISCC/4

K'uan-Tien (C,
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sage of planes and the dissemination of suitable vectors. Finally, the
most stringent sanitary precautions are, and were from the beginning,
taken both by the Chinese and the Koreans at the frontier between the
two countries. '

Several of the diseases used are connected with domestic animals as
well as man, for example anthrax (NCNA/85; App. AA). When the
digscovery of Pasteurella multocida (septica) on certain disseminated
vectors (App. G) was confirmed, it seemed at first to have little
importance since it is so common an infection of laboratory animals.
There are reasons, however, for supposing that it might be used as a
weapon against domestic stock (App. QQ).

As for the Vibrio cholerae, though in the detailed case studied above
(Dai-Dong) it appeared in contaminated molluscs, there have also been
not a few cases (App. G) in which it has been found on insects,
especially flies. The same has also been true for Salmonella typhose and
paratyphosa, and for Shigelle dysenteriae. These pathogens have been
found on populations of flies appearing in areas where no cases of these
diseases had been known. This raises the question of the possible
existence of pathogenic micro-organisms in or upon normal flies collected
at random. The Chinese medical literature contains studies (App. D),
published many years before the present hostilities, in which exactly these
controls were made. They showed that in non-epidemic periods, normal
flies did not carry the bacteria of typhoid or paratyphoid fever, or the
cholera vibrio. The relevant appendix adds a further note on certain
similar studies made this year in Shenyang (Mukden). .

A question related to this is the use of quantitative methods of in-
vestigation in the study of the carriage of bacteria by insects; it is treated
of in a special appendix (app. C).

A few words should be added concerning the part played by insect
vectors, to complete what has already been said in the Prague documenta-
tion and elsewhere. One Appendix (H) is devoted to the zoological
identification of the insects disseminated; another (B) will help the
reader in the general study of problems of medical entomology relating
to bacteriological warfare. .

In the earlier reports there were a certain number of questions,
especially as regards events in Korea, which still remained open. During
its stay in Pyongyang, therefore, the Commission submitted to the Min-
ister of Health, Dr. Ri, a series of questions, to which answers
were in due course received (App. I). It thus appeared that some
translations had been faulty. The word “tick” used in the first Korean
report (SIA/1) had in fact been a reference to the red mite, Trombicule
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akamushi. . As for the nycteribiid flies, parasitic on bats, also mentioned
in the same document, the Commission was informed by the competent
Korean authorities that it could not now be considered demonstrable that
these insects had been connected with the bacteriological warfare.

Confirmation, however, was obtained for the statement that dead
fishes contaminated with Salmonelle and Shigella had on more than one
occasion been found lying on hillsides. It was emphasised that these
phenomena had always occurred in the neighbourhood of drinking-water
sources. This recalls the Dai-Dong incident investigated in detail by the
Commission (p. 35 and App. DD) where the purpose of spreading
cholera clearly appeared.

A question which had particularly aroused the curiosity of western
scientists, and about which the Commission was seriously concerned, was
that of the “lyophilised proteinaceous material” discovered after the pas-
sage of planes (NCNA/85). This substance, found in separate masses,
was sticky and hygroscopic, absorbing water as it lay on the surface of
the snow. Chemical analysis showed that it was composed of protein
breakdown products; proteoses, peptones and polypeptides. The
bacteriologists were able to isolate from it mannitol-fermenting dysentery
bacilli. No incident of this kind took place during the period of the Com-
mission’s work in Korea, and it had therefore to rely upon the reports of
the Korean services, but it found entireiy probable the hypothesis accepted
by the Minister himself, namely that the material represented the delivery
of freeze-dried bacterial cultures as such.

As for the question of the dissemination of insects under conditions
of ‘very low environmental temperatures, the Commission points out
(though not itself prepared to subscribe necessarily to such affirmations)
that in their evidence the captured airmen alluded to methods directed to
the production of insect populations specially endowed with cold-
resistance (App. MM).

In a preceding paragraph (p. 14), eighteen species of insegts and
arachnids disseminated from airplanes were described. Of these, nine
have been definitely incriminated by bacteriological tests as infected with
pathogenic micro-organisms. What is to be said of the others? The
Commission could not conclude that they were perfectly clear from infeec-
tion. It is a difficult matter to isolate pathogenic micro-organisms from
such material when no one knows exactly what should be looked for, all
the more so when artificially selected bacteria and viruses are in question.
The possibilities are far from having been exhausted.

In the American literature on hacteriological warfare there are some
contradictions with what has been seen in Korea. Certain judgments
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expressed in works not yet superseded are hardly in accordance with the
observations of the Commission. It seems likely that in some important
cases technical advances have rendered these opinions obsolete. The case
of plague is typical. Ten years ago Rosebury cautiously expressed the
view that it might be possible to spread this effectively for warlike pur-
poses, but only in areas remote from the front lines owing to the great
danger of the infection of friendly territory. In Korea the Commission’s
work has revealed repeated attempts to diffuse plague at places not far
removed from the front lines, contrary. to the opinion of so experienced
a bacteriologist as the former Director of Camp Detrick. But the con-
tradiction is only apparent. The last ten years have seen enormous pro-
gress in techniques of disinfestation; on the one hand new and ever more
potent insecticides, combined in various mixtures, and on the other hand
machines of high efficiency for the dissemination of clouds of these sub-
stances in large amounts and minimum time, sufficiently simple to be
operated by any ordinary person. *These machines derive from smoke-
screen apparatus developed during the second world war.

Practical experience has shown that such methods can be used for the
eradication of diseases caused by inszct vectors from whole territories.
Recent published information shows that the American forces in Korea
are in possession of such machines, and emphasises their significance
since “in any future hostilities ordinary measures and normal methods
may well prove insufficient to cope with the situation.”

These data are sufficient to clear up the apparent contradiction be-
tween the literature and the facts found in the field. They apply, at any
rate partly, to all other insect-carried diseases, and help to explain the
general tendency seen in Korea towards the use of insect vectors. The
example taken is typical; we cannot limit the possibilities of bacteriological
warfare to what has classically been observed in natural conditions; tech-
nical and scientific advances extend the range of what may be dene, and
throw light, as here, on apparent contradictions. An almost perfect
control of insect vectors on the American side in Korea would invalidate
the reservations found in the literature. For the same reasons the Com-
mission cannot share the opinion of those who would assume that the
diffusion of bacteria, viruses and toxins, in aerosols is the only effective
method of bacteriological warfare. Thus Japanese experience (cf. p. 11
above) can now be utilised on a new level.

However, one of the cases examined by the Commission, that of the
epidemic of encephalitis (SIA/3;8;00010) occurring in the cities of .
Shenyang (Mukden) and Anshan in Liaotung province, Northeast China
(Manchuria), raised the possibility that a virus had been disseminated
directly by the aerosol method. The Commission was unable to reach a
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firm conclusion on the matter, since it could not establish a definite rela-
tionship between the disease and the air incursions. Nevertheless the
evidence “is indeed disturbing, and full documentation concerning it is
therefore placed among the Appendices (FF, GG, HH & II).

The Commission is not in a position to give to the world concrete
figures concerning the total number of Korean and Chinese civilians
killed, nor the total morbidity, nor the fatality rate. It is not desirable
that this should be done, since it would provide the last essential data for
those upon whom the responsibility les. The information is not neces-
sary for the proof of the case upon which the Commission was invited to
express an expert opinion. All that is necessary is to know what the
Commission confirmed, namely that many human fatalities have occurred
in isolated foci and in epidemics, under highly abnormal circumstances
in. which the trail always leads back to American air activity. It is
essential that the world should take warning from what has happened and
is still happening. All people should be aware of the potentialities of
this kind of warfare, with its incalculable dangers.



MEMBERS OF THE INTERNATIONAL SCIENTIFIC COMMIS-
SION FOR THE INVESTIGATION OF THE FACTS CONCERNING
BACTERIAL WARFARE IN KOREA AND CHINA:

ANDREEN, Andrea: M.D. Ph.D. (Clinical and Laboratory
Medicine) [Sweden]

{Signed)

MALTERRE, Jean: Ing. Agri. (Animal Physiology and Biology)
[France]

(Signed)

NEEDHAM, Joseph: Se.D. F.R.S. (Biochemistry, Embryology,
Chinese Language and Literature) [U.K.]

(Signed)

OLIVO, Oliviero: M.D. (Medicine, Biology and Anatomy) [Italy]

(Signed)

PESSOA, Samuel B.: M.D. (Parasitology and Medical Entomology)
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(Signed)

ZHUKOV-VEREZHNIKOV, Nicolai Nicolaievitch: M.D. Member of
Academy of Medicine (Bacteriology and Epidemiology)
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(Signed)

Peking, 31st August, 1952.
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CONCLUSION

Since the beginning of 1952, phenomena of a very unusual character
occurring in Korea and China, led to allegations by the peoples
and governments of those countries that U.S.A. forces were waging
bacteriological warfare. The International Scientific Commission which
was formed to investigate the relevant facts has now brought its work to
a conclusion after more than two months in the field.

It found itself in the presence of a mass of facts, some of‘ which
formed coherent patterns which turned out to be highly demonstrative. It
therefore concentrated its efforts especially upon these.

The Commission has come to the following conclusions.  The peoples
of Korea and China have indeed been the objective of bacteriological
weapons. These have been employed by units of the U.S.A. armed
forces, using a great variety of different methods for the purpose, some
of which seem to be developments of those applied by the Japanese army
during the second world war.

The Commission reached these conclusions, passing from one logical
step to another. It did so reluctantly because its members had not been
disposed to believe that such an inhuman technique could have been put
into execution in the face of its universal condemnation by the peoples of
the nations.

It is now for all peoples to redouble their efforts to preserve the world
from war and prevent the discoveries of science being used for the des-
truction of humanity.
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APPENDIX A

Chronological Summary of the Meetings
of the Commission

Meeting 1. Peking, June 23, 1952.

—Formation of Preparatory Commission.
—Organisation of working schedule.

—Presentation of 5 memoranda (containing background information
and comments prepared by European scientists).

Meeting 2. Peking, June 25, 1952.

—Election of temporary Scientific Secretary of the Commission.
—Report on Khabarovsk Trial.
Meeting 3. Peking, June 27, 1952.

—Presentation of a Chinese Report on b1010g1ca1 Warfare waged by
Japanese in 1941—1943.

—Discussion on insects mentioned in Prague documents.
—Communication on biological containers reported by Mr. Burchett.

Meeting 4. Peking, June 28, 1952.

—Discussion on scope of, work of the Commission.
—Discussion on last date of arrival for other specialists.
Meeting 5. Peking, July 1, 1952. :
—Meeting with Chinese bacteriologists, general discussion on encep-
halitis, anthrax, plague, diphtheria, and typhoid.
Meeting 6. Peking, July 1, 1952.

—Inauguration of Full Commission and electlon of Permanent Sc1ent1ﬁc
Secretary.

—Report on work of the Preparatory Commission.
—Comments on the laboratory findings of Chinese experts.

Meeting 7. Peking, July 3, 1952.

—Presentation of scheme for incidents analys1s
—Discussion on entomological abnormalities.
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Meeting 8. Peking, July 5, 1952.

—Presentation of the subject of insects as carriers of diseases.
—Discussion.

Meeting 9. Peking, July 7, 1952.
—Discussion continued.

Meeting 10. Peking, July 9, 1952.

—Meeting with Chinese experts, general discussion-on encephalitides.
—Report on discussions with Chinese phytopathologists.
—Discussion on identification of arthropods mentioned in Prague

documents.
—Communication of studies on flies as germ carriers.
Meeting 11. Shenyang, July 12, 1952.

—Presentation by Dr. Wang Pin, Minister of Health, People’s Govern-
ment of Northeast China, of cases to be studied by the Commission.

Meeting 12. Shenyang, July 12, 1952.
—Report on Kan-Nan incident by Dr. Pai Hsi-Ch’ing, Vice-Minister of
Health, People’s Government of Northeast China.
—TFixing date for work in the bacteriological laboratory of the National

Medical College, Shenyang.

Meeting 13. Shenyang, July 13, 1952.
" —Hearings of 10 witnesses from Kan-Nan region.

Meeting 14. Shenyang, July 14, 1952.

—Reports by Chinese experts on Kan-Nan case.
~—Discussion. on trip to Kan-Nan.

Meeting 15. Shenyang, July 14, 1952.
—TFurther discussion on above.

Jnly 15, 1952. Department for Kan-Nan
July 17, 1952. Back to Shenyang

Meeting 16. Shenyang, July 17, 1952.
—Résumé of data on Kan-Nan.

Meeting 17. Shenyang, July 18, 1952.
—Further discussion on Kan-Nan incident and on the re-examination
of laboratory findings carried out at National Medical College, Shen-

yang. :
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Meeting 18. Shenyang, July 19, 1952.
—Discussion” continued on Kan-Nan incident.
—Discussion on trip to Korea.

Meeting 19. Shenyang, July 19, 1952.
—Report by Dr. Pai Hsi-Ch’ing on K’uan-Tien incident.
—Presentation and discussion on the various types of containers for
the dissemination of vectors.
—Discussion on relation between vectors and diseases.
—Hearings of witnesses.

Meeting 20. Shenyang, July 21, 1952.
Presentation of commentary on Kan-Nan incident and on K’uan-Tien
container or bomb.

Meeting 21. Shenyang, July 22, 1952.
—Presentation of Liaotung and Liaochsi incidents.
—Report by Dr. Pai Hsi-Ch’ing on cases of respiratory anthrax and
hemorrhagic anthrax meningitis and reports by Chinese experts.

Meeting 22. Shenyang, July 22, 1952.
—Discussion continued on anthrax cases.
—Hearings of 7 witnesses.

—Reports by bacteriologists.

Meeting 23. Shenyang, July 23, 1952.
—Hearings of 10 witnesses on Liaotung and Liaohsi incidents.

Meeting 24. Shenyang, July 23, 1952.
—Hearings of 6 witnesses on Liaotung and Liachsi incidents.

Shenyang, July 24, 1952.
—Visits to the Departments of Bacteriology and Pathology of National
Medical College.
—Examination of materials of anthrax cases.

Meeting 25. Shenyang, July 24, 1952.
—Presentation of the general subject of encephalitides.

Meeting 26. Shenyang, July 25, 1952.
—Report of Dr. Pai Hsi-Ch’'ing on encephalitis cases.
—Report of Chinese specialists on the clinical, neuropathological,
epidemiological and etiological aspects of the cases of encephalitis.

Meeting 27. Shenyang, July 25, 1952. }
—Discussion and drafting of interim declaration before departure for

Korea.
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July 26, 1952, Departure for Korea.
July 28, 1952. Arrival in Korea, near Pyongyang.

Meeting 28. near Pyongyang, July 28, 1952. B
—Discussion with Dr. Ri Ping-Nam, Minister of Health, Korea.

Meeting 29. Pyongyang, July 29, 1952.
—Report on epidemiology of cholera in Korea in the past
—Presentation of Dai-Dong incident (cholera). ‘

Meeting 30. Pyongyang, July 29, 1952.

—Reports of Korean bacteriologists and pathologxsts on the Da1—Dong
' cases (cholera).

—Hearing of 3 witnesses on Dai-Dong incident.

Meeting 31. Pyongyang, July 30, 1952.
—Presentation of Kang-Sou incident (plague).
—Hearing of 4 witnesses on Kang-Sou incident.

Meeting 32. Pyongyang, July 30, 1952.
—Report on Hoi-Yang incident (plague).
—Hearing of 2 witnesses on Hoi-Yang incident.
—Hearing of captured spy.

July 31, 1952—Visit to Laboratories in Pyongyang area.

Meeting 33. War Prisoners’ Camp, August 3, 1952,
—Hearing of Lt. J. Quinn.

Meeting 34. War Prisoners’ Camp, August 3, 1952.
—Hearing of Lt. F. B. O'Neal..

Meeting 35. War Prisoners’ Camp, August 4, 1952,
“—Hearing of Lt. Paul Kniss.

Meeting 36. War Prisoners’ Camp, August 4, 1952.
—Hearing of Lt. K. Enoch:

Aug. 5, 1952. Leave Korea.
Aug. 6, 1952. Arrival in Shenyang.

Shenyang, August 7, 1952—Visit to Exhibition on Bacter1olog1cal War
' Crlmes Commltted by the U.S. Armed Forces.

August 9, 1952——Commlssmn back to Pekmg.

Meeting 37. Peking, August 9, 1952.
—Discussion on editing of Report.
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Meeting 38.. Peking, August 10, 1852.
—Discussion continued on editing of Report.

Meeting 39. Peking, August 11, 1952.
—Discussion on Prague documentation.

Meeting 40. Peking, August 12, 1952.
—Discussion continued on Prague documentation.

Peking, From August 13, 1952 to August 30, 1952.
—Drafting the Report and assembling Appendices.

Peking, August 31, 1952.

—Signing of the Report by all members of the Commission.
—Press Conference.

Statistics of Witnesses Interrogated before the full Commission

Appendices Laymen Scientists Total
H Phytopathology — 5 5

J Entomology — 3 3

N Kan-Nan 10 6 16

S. Kangsou 3 4 7

U. Hoiyang 2 3 5

V., W K'uan-tien 2 3 5

X Incident of June 6 1 0 1

Y. Changp’ai 12 0 12
BB. Liaotung & Liaohsi 24 5 29

FF., GG. Encephalitis 0 6 6
DD. Dai-Dong 3 5 8

JJ. Agent 1 0 1

00."  Airmen 4 0 4

Apart from the witnesses mentioned above, members of the Commis-
sion had the opportunity of talking either individually or in small groups
to a large number of other witnesses.
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APPENDIX B

General Survey on the Principles of Transmission
of Diseases by Insect Vectors and
Related Subjects

I. DISCUSSION ON THE IDENTIFICATION OF INSECTS*

1—Lucilia sericata (Meigen), Fam. Calliphoridae. There are 39 speci-
mens of this species which is easy to identify. The identification of the
genus is based on the work of Senior White, Aubertin and Smart: “Fauna
of British India, Diptera.” P. 27 Vol. VI, 1940. We know already that
this genus is characterized by having three pairs of post-sutural dorso-
central bristles on the mesonotum and a smooth parafaciallia.

The species in question is no doubt the sericata. Professor Ch’en
has specimens in his collection which help comparative studies. One of
the assistants of Professor Ch’en has ready for print an article on the
classification of the Chinese species of Lucilic. We are in agreement with
the identification.

2—Muscina stabulans (Fallen). Specimens collected from many
localities have been examined. Large numbers of specimens have been
received. The identification of this species is very easy because it is very
characteristic. It is not necessary to spend more time on the details of
the taxonomy of this species because this fly is mentioned in all parasito-
logy textbooks. We are in agreement with the identification.

3—Musca victna Macquart. This species is closely related to Musce
domestica. Orly recently it was still considered as a variety of Musca
domestica. The great difficulty in the differentiation between these two
species (M. domestica and M. vicina) has been solved by Professor Feng
in his article, “Morphological Studies of the Common House Fly, Musca
victnie in China.” Peking Natural History Bulletin, Vol. 19, pt. 2-3, 1951,
278-284. We are in agreement with the identification.

*The verification of the various species of insects was carried out at the Parasitology
Laboratory of the China Union Medical College through the help of Professors Ch'en
and Feng. The Commission wishes to thank these professors for their friendly and
helpful cooperation in this work.
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4—Tabanidae. Professor Ch’en stated that the Medical College has
not received specimen of tabanids.

5—Tipulidae. Trichocera sp. probably maculipennis. The identi-
fication was carried out according to the paper of Masaki and Tokunaga:
“New or Little Known Trichoceridae from Japan (Dlptera)” Tenthredo
—Acta Entomolgica Vol. 2, 1938, page 39.

The Chinese experts were rlght in identifying it as Trichocera sp.,
because there were a few characteristics slightly different from T. maculi-
DENNIS.

Professor Ch’en stated that he is not a specialist on this group but

he has collections of tipulids for comparison. We are in agreement with
the identification.

6—Nycteribiidae: The Parasitology Laboratory has no specimen of
this group of insects.

T—Plecoptera—Nemoura sp.

This specimen has been identified by the famous Chinese expert Wu
Chen-fu who is a great authority on zoology. He was Professor of
Zoology of the Yenching University, Honorary Professor of The Fan
Memorial Institute of Biology and Visiting Professor of Entomology
in Cornell University. He has published important works on zoology,
among which there is the ‘“Catalogus Insectorum Sinensium” in six
volumes. This Chinese expert has written a monograph on the Chinese
Plecoptera. -

The Commission agrees with the identification of this Hspecimen
because nowwhere else can we find an expert as qualified as Professor Wu
on this work. ’

8—Adedes koreicus Edwards. Very common species. They were
dropped at Tiehling by American planes and the specimens are now pre-
served in Shenyang and Tiehling. Professor Feng has also spec1allzed
on culicids ‘and knows very well this group. :

9—Culex 'pipiens var. pallens Coquillett.- The identification of this
common species is very easy. The only difficulty would be in the dif- .
ferentiation between this species and the fatigans, but the latter lives in

tropical regions. The identification is to be considered as absolutely cor-
rect. ‘ ‘ :



10—Orthocladius sp. The previous identification of this species as
Chironomus cited in the Report of Democratic Lawyers is wrong, but in
the later report of the entomologists, the generic name of this species is
given correctly. As there is no Chinese specialist on this group and the
genus has many species, we are satisfled with the generic identification.

"11—Helomyza sp., probably modesta Meigen.

The identification of this species is based on the book written by
Czerny, “Die Fliegen der Palaerarktischen Region.” Stuttgart, 1925,
Lieferung 53.

Professor Ch’en has been very careful in giving the probable identi-
fication as modesta for two reasons:

(1) because he acknowledges that he is not a specialist on this group,

(2) because he has no properly identified specimens of this species
in his .collection in order to make a comparison. The description of
modesta by Czerny agrees with the specimens examined.

The Commission accepts the identification of modesta for the species
in question.

12—Hylemyia sp. There are hundreds of specimens collected from
many localities. We will find the general description in “Genera Insec-
torum, Diptera Muscidae,” by Séguy. The specific identification is not
yet done because Professor Ch’en has not yet collected all the literature
on this subject. We are in agreement with the generic determination
given by Chinese scientists.

18—Collembola—Isotoma sp. We are in agreement with the generic
identification given by the famous Chinese scientist, Ma Shih-chun who
has done a great amount of scientific work on Collembola.

14—Arachnida. There are numerous specimens of the genera Lycosa
and Tarentula. '

The identifications were made by the well known Chinese arachno-
logist Wang Feng-chen who has worked for more than ten years on this
group and published several articles on the spiders. The Commission
accepts as correct the identifications made by Wang Feng-chen.

15, 16, 17, 18. The specimens of Pulex irritans Linn. Formica sp.,
Locusta migratoria Linn. and Acrydium sp. are in Shenyang.
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19. Gryllus testaceus Walker. Identified by the Chinese expert, H.
F. Chu who has published together with L. Y. Wang, a study on the
biology of this species and on their control “Life-history of the Field
Cricket, Gryllus testaceus Walker (Orthoptera, Gryllidae) and Its Con
trol.” in Ann. Ent. Sinici 1951, 1 (3) 291-307.

We are in agreement with this identification.

II. INTRODUCTION OF ANIMALS INTO ZOO-GEOGRAPHIC
REGIONS DIFFERENT FROM THEIR PLACE OF ORIGIN

The distribution of species on the surface of the globe exists accord-
ing to zoo-geographical regions and is independent, at least for the pre-
sent time, of climate. Thus it is revealed partly as a silent testimony
of the changes happened in the topographic configuration such as the
oceans, great courses of water, mountains and deserts which limit the
free dispersion of animals.

The zoologists agree to acknowledge the following regions:

1. Palaearctic region for Europe, North Afriéa, North and Central
Asia, Japan, ete.

2. Nearctic for North Mexico, United States and Canada.

3. Neotropical for South America, Central America and South
Mexico.

4. Ethiopian for Africa south of the Tropic of Cancer.

-

5. Oriental for India, Ceylon South China, ete.

6. Austraiian for Australia.

The fauna of the various regions show differences between them.
The countries having an identical climate but situated in the different
zoo-geographic regions can possess very different fauna. But we know
that vectors are transported constantly from one region to another. They
can be dispersed by different natural or artificial means such as trains,
boats, airplanes, winds, birds, etc. When a living vector is transported
from its place of origin to another faunic region, three pr1nc1pal hypo-
theses of its possible results may be considered:

1. The vector will not survive.

2. It survives and it enters into equilibrium with the local forms.

— 79—



3. It predominates and may ‘upset the equilibrium among the fauna
of the region.

We have the example of the second case in the cosmopolitan insects
such as house flies and cockroaches (Periplanets americana, P. austral-
asiae, Blattella germanica), which can be found in all countries. For
the third case, we have an example of Aedes (Stegomyia) aegypit un-
deniably autochthonous of Africa, introduced to America a little after its
discovery, perhaps even by Christopher Colombus himself. In the hot
countries of South America, it has greatly proliferated and has become
the principal vector of yellow fever in these regions. Thus consequently
it has been an obstacle to the development of Brazil for centuries.

In the African continent, there are various species of the subgenus
Stegomyia, such as A. (Stegomyia) africanus, A. (S.) luteocephalus, A.
(S.) simpsoni, A. (S.) wvittotus, etc. which probably have been imported
into America together with A. (S.) aegypti. Nevertheless, only the last
species survived. We must also consider that A. (S.) eegypti is found in
the African forests, but the tropical forests of America are free from
these mosquitoes.

The introduction of Gambusia affinis, a kind of larvivorous small
fish, into Italy illustrates well this example.

Originally of North America, it has been imported to the Peninsula
for the biological prophylaxis of malaria. Very voracious, it mulptiplies
with an extraordinary rapidity even in strongly brackish water and it
destroys very rapidly the larvae of culicine mosquitoes. Due to its vor-
acity and its great fecundity, it also disturbs the equilibrium of the aquatic
forms. According to Sella, in Italy, the Gambusic developed abundantly
in stagnant water, lakes and swamps where previously all sorts of larvae
multiply rapidly, especially crustacea. In this manner, they have caused
the destruction of the fauna and render the water nearly sterile. When
it was proposed to introduce Gambusia affinis into Brazil as a biological
procedure for the prophylaxis of malaria, some Brazilian zoologists had
written against this initiative. One of the most eminent scientists, Von
Hering, declared against this measure and suggested that, first of all,
experimentation on the native species of Families Poecillidae (Phallo-
cerus caudimaculatus) and Rivulidae should be carried out.

Accidental introduction of the African species, Anopheles ga,mbiae,
into the American continent was a very important event which
is worth of attention. In the first place, it is because of the vast and
murderous epidemics that it caused in Northeast Brazil, secondly it de-
molished the classical concepts about the geographical distribution of the
vectors, and thirdly it indicates the possibilities of modifications of the
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organizm transplanted under the influence of a new environment. This
example served as a proof to the hypothesis already provided by some
scientists (Lutz, 1928) on the influence of the diffusion of vectors from
one continent to another by the modern means of transportation. An-
cpheles gambiae is a very domestic species, very dangerous and probably
most important vectors of malaria parasites in Africa.

It was discovered by the North American entomologist Shannon in
1930 in North Brazil (Natal, Etat de Rio Grande de Norte). In 1930 and
1981, this mosquito had already been captured 150 kilometers in the
interior of the mentioned country. It constitutes a real vector of malaria,
for in 172 dissected specimens, 689, have been found infected with
malaria; 399, with sporozites in the salivary glands (Davis, in Soper and
Wilson, 1943). In certain localities, such as Acu which had 37,000
inhabitants, more than 20,000 fell sick, of which 8,000 died.

We must notice the difference between the Brazilian species of vect-
ors.and imported gambiae. Generally autochthonous species had been
found infected in the proportion of 8-10%. As to gambiae, as we have
already seen, this proportion goes as far as 68%. In Brazil, gambiae is
very domestic and hundreds of them were found in the interior of houses.
On the contrary, the autochthonous species were discovered in small num-
ber in the inhabitation area. The gambice is also very “anthropophile”
and it bites man nearly exclusively. The American species have a less
specialized habit. They bite man as well as animals.

The fight against the gambiae is very difficult and very expensive.
But systematically combated in the larval stage as well as in the adult
form, it had been exterminated in many regions. In other localities, its
density diminished little by little until its complete disappearance in
America in December 1940.  Undeniably, eradication of Amnopheles
gambiae from the American continent had been one of the most brilliant
sanitary victories of the Brazilian scientists. This happy example of the
total extermination of an imported biological vector is a fact without
precedent in history. ‘

In summary one can say that the consequences of introducing a
species into a new zoogeographical region are entirely unpredictable.

As to the importation of vectors the consequences can be the most
baneful. Though some of the vectors may not survive, others can subsist.
and may even predominate over the autochthonous species. The case of
Anopheles gambiae in Bra'zil\ illustrates well this respect.

Under new circumstances, they may occasionally present some
biological and ecological modifications. The case of Aedes degypti which



was sylvatic species in Africa but became an exclusively domestic species
in South America, shows well this fact.

Conseguently, in order to be efficient, attempts to introduce patho-
genic germs into a new environment would include the use of many
species of vectors. One cannot foresee a priori the chances of survival
of the species introduced. One does not know beforehand if they are
going to spread, disappear cr be transformed.

JII. ON THE SPECIFICITY OF THE VECTORS AND RESERVOIRS

As examples of the strict specificity between some parasites and their
definite or intermediate hosts are already known in nature, there is a
tendency to consider specificity as a general phenomenon. The parasites
which would be intimately adapted to one single host or sometimes
to closely related zoological hosts are called “stenoxenes”. Examples
which may be given are the different blood parasites, numerous intestinal
protozoan parasites of the amphibians and cestodes of the birds.

As the transmission of different diseases caused by bacteria, ricket-
tsiae and viruses was discovered one after another, the preconceived idea
of specificity has led to the admission of one vector for each disease.

The same phenomenon is present when one considers the reservoirs
of viruses which have been long considered as having a high specificity.
Changes of opinions on specificity of virus vectors and reservoirs have be-
come more extensive in recent years, as researches in the laboratories and
epidemiological studies in nature on the etiology and transmission of in-
fectious and parasitic diseases progress.

Yellow fever

In this connection, the example of yellow fever is the most interest-
ing.

The transmission of this disease by Aedes (Stegomyia) aegypti
was discovered by the Cuban scientist, Finlay in 1881 and for more than.
fifty years, it was believed that this mosquito was the only carrier of the
disease. One may even read in the fifth edition of Brumpt’s Treatise of
Parasitology that “this disease may become endemic wherever the Aédes
vectors can live and come into contact with patient and then with healthy
subjects”. ‘“The way of conservation of virus in nature is still difficult
to explain as the blood of man is only infectious for the mosquito for 3-4
days. It is true that Aedes acegypti (Aedes fasciatus) keeps the virus
for 16 weeks, and as this mosquito reproduces all the year round in the



tropical zones, there can be sporadic cases which make the area ende-
mic.”

The conception of the specificity of the vector (Aedes aegypti) and
of the reservoir for the virus (only man) has been shaken up completely
by the discovery of the susceptibility of certain Macacus (M. rhesus and
M. sinicus) made by Stokes, Bauer and Hudson (1928). This discovery
permitted the transmission of yellow fever in the laboratory through dif-
ferent species of mosquitoes belonging to several genera, and then the de-
monstration of the existence of naturally infected animals.

Thus the transmission in the laboratories by means of biting was
obtained with the following species:

Aedes scapularis, Davis and Shannon, 1931.
Aedes fluviatilis, Davis and Shannon, 1931.

Haemagogus spegazzinii, Whitman and Antunes, 1938.

In Columbia also, naturally infected Aedes leucocelaenus were found.
Manrique (1944) and Laemmert (1944) had verified that the virus is
transmitted cyclically from Callithriz penicillata and Leontocebus chry-
somelas or from the species of the genera Alouetta and Cebus and from
the genera Marmosa and Metachirus by the wild species of mosquitoes,
Haemagogus spegazzinii, H. spegazzinii falco, Aedes leucocelaenus, Aedes
scapularis and Aedes fluviatilis.

Already in 1933, Hindle (Trop. Diseases Bulletin, XXX, pp 278-290)
has published a list of animals susceptible to the virus of yellow fever,
which included not only the macacus, but also insectivora Erinaceus
europaeus and rodents, such as guinea pig (Cavia porcellus), rat, white
mouse, Sciurus vulgaris, Microtus agrestis and many others.

In the case of certain domestic animals such as cat and dog, the
virus can survive in the blood for several days.

With respect to vectors, the same author has published a long list
of mosquitoes belonging «to the Eretmopodites, Culex, Wyeomyia, Hae-
magogus, Taeniorhynchus, etc. which transmit the virus by biting or
by inoculation. Of these some are South American, some are African
and still others are from non-endemic regions of North America and
Europe.-

In the following we give a list of other principal species which can
transmit yellow fever virus from one animal to the other:
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Africa:
Aedes (Stegomyia) wmetallicus

' (S.) africanus

’ (S.) luteocephalus
’ (S.) simpsoni

” (S.) vittatus

,, (Aedimorphus) stokesi

,,» (Diceromyia) taylori
E’retmopodztes chrysogaster.
Taeniorhynchus (Mansonioides) africanus
Culex thalassius

South America

Aedes (Ochlerotatus) scapularis
Aedes (Finlaya) leucocelaenus
Aedes (Taeinorhynchus) fluviatilis
Haemagogus spegazzinii
Haemagogus spegazzinii falco

North America

Aedes (Finlaye) triseriatus
Aedes (Taeniorhynchus) taeniorhynchus

Europe

Aedes geniculatus

Finally, it should also be stated that the vectors of the yellow fever
virus is so weakly specific that Davis (1933) and Aragao (1933) de-
monstrated that the ticks Amblyomma cayennense, Ornithodorus rostratus
and O. moubata can transmit the virus, either by means of biting or
by injection of ground material. Thus the idea of strict specificity of the
reservoirs and of the vectors—man and Aedes (S) aegypti—changed to
the conception of multiplicity for both. This shows the danger of form-
ed ideas and of theoretical generalization. Only prolonged experimental
studies permit one to make a decision.

We should notice here that yellow fever virus does not usually pre-
sent the tendency of mutation.

Encephalitis

The studies of encephalitis and of the equine encehalomyelitis
recently accomplished show well the non-existence of specificity,
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for the transmitter as well as for the host. A very large number
of species of mosquitoes including Culex tarsalis, C. pipiens, C. tritge-
niorhynchus, Aedes dorsalis, A. lateralis, A. taentorhynchus, A. vexans,
A. nigromaculatus have been accused of being vectors of encephalitis of
St. Louis type. '

The dog’s tick Dermacentor variabilis can also transmit the virus
experimentally ; Triatoma sanguisuga has been found naturally infected
with the virus of Western equine encephalomyelitis.

Finally, the chicken mite (Dermanyssus gallinae) transmits the
virus to the fowl. As to the reservoirs, the principal ones are the birds,
not only domestic but also the wild birds, in reality all the birds are
susceptible, and young ones are more easily infected than adults.

We found also in nature infections of horses, mules, oxen, pigs, dogs
as well as large numbers of wild animals such as gray rats, black rats,
rabbits, etc.

The virus is readily infectious for laboratory animals, such as
guinea pig, white rat, hamster, ete.

We see from these examples how the virus of various types of en-
cephalitis can be transmitted to the different species of animals; their
vectors belong to several orders. As the virus of encephalitis has a
marked tendency toward mutation, one understands how the very virulent
virus with variation of vectors and hosts can be obtained and used by
the war criminals as a bacteriological weapon for annihilating mankind.

Rickettsiosis

The diseases caused by rickettsia are very large in number,
but here we are going to consider only epidemic typhus and
murine typhus, caused by R. prowazeki var. prowazeki and R. prowazek:
var. mooseri respectively.

According to the works of Castaneda (1930), Mooser, Varela and
Pilz (1934) and others, the transformation of epidemic typhus rickettsia
into murine typhus rickettsia is obtained by passage through animals.
This, to certain authors, shows the fundamental unity of typhus rickett-
siae. '

One should consider in this case not only the lack of strict speci-
ficity of the organism but also its transformation in accordance with
‘different vectors and reservoirs. Although not long ago, this view could
hardly be accepted.

It is interesting to observe that Lewthwaite and Savoor (1938)
related the mutation of murine typhus, of the type Proteus X19 to XK,
through the passage in Xenopsylle cheopis. If it is true that the passage
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through the reservoirs or the vectors, in general, does not determine its
specific or racial mutation; this mutation, however, can be obtained in
certain particular and well studied instance. We have, as an example,
the transformation of variola virus into vaccinia virus through the pass-
age in the lower animals. It is already known that smallpox is a disease
of human origin. Ordinarily, it is transmitted directly from man to man.
It can, however, be transmitted by inoculation of a great number of
animal species in which this disease develops with benign character and
is usuvally localized. When the virus is adapted to animals, it loses a great
deal of its virulence to human being and when it is reinoculated into
human-being, it causes a benign lesion as by vaccination.

The vaccine confers to man immunity against smallpox. So the
transmission of smallpox virus to cattle induces this mutation and its
transformation into virus of vaccinia. It is interesting to remark that

we are still not able to produce the inverse case, that is to say the trans-
formation of vaccinia virus into smallpox virus.

Passive vectors of the pathogenic organisms.

Great numbers of pathogenic organisms can be transmitted mechani-
cally from the reservoir or from the sick man to a healthy man.

The microbes can be found on the exterior chitinous surface or in
the interior of the arthropods. In this case, they can live in the diges-
tive tube, in the hemocele, in the Malpighian tubules, etc., thus the arthro-
pods behave as very efficient disseminators of germs.

They adhere also on the exterior surface, on the scales, wings, legs

and wherever adhered they have the possibility of increasing the power
of dissemination.

According to Steinhaus (1942-Catalogue of Extra-cellular Bacteria
Associated with Insects and Ticks) nearly 250 species of bacteria asso-
ciated in some form with insects and ticks were identified. Among them
the author did not include intracellular rickettsia and “symbiotes”.

Similarly, the blood sucking flies can spread with great efficiency the
pathogenic bacteria which form spores. This is the case of anthrax caused
by Bacillus anthracis which forms spore.

The blood sucking flies can spread anthrax not only from sick animal
to healthy animal but also from animal to man.

Graham-Smith demonstrated that the larvae of flies ingested the
spores of anthrax and became infected adults. Furthermore, the blood



sucking flies can disseminate Bacillus anthracis and their spores are found
on the external surface and in the feces. Man and animal can be infect-
ed when these spores are deposited in the wound of skin.

The cholera vibrio is also much more resistant and can live for several
days on the ground and for months in water.

Still more recently, scientists continued to consider the non-biting
flies as the most important vectors of poliomyelitis.

The experimental transmission of poliomyelitis, using ground-up
material of flies captured in places where there were cases of poliomyelitis,
was succeeded by different authors. Paul (1941), Sabin and Ward (1941)
demonstrated that food, exposed to flies in houses where there are children
suffering from poliomyelitis and given to chimpanzees, produced polio-
myelitis in these animals.

One may then consider that other neurotropic virsuses as those of
encephalitis, may be spread in the same way.

The spreading of several other species of microbes such as the bacilli
of plague, tuberculosis, and leprosy, the virus of smallpox, ete., by flies
is very little studied. There is no doubt, however, that the flies as well as
many insects such as cockroaches, spiders, etc. which frequent houses
should have a very important role in their dissemination.

IV. ARTIFICIAL BREEDING AND INFECTION OF VECTORS

General Considerations

For the development of the knowledge of transmission of infectious
and parasitic diseases, it is necessary to have artificial breeding of
various species of vectors as well as their artificial infection in the
laboratory.

It is equally necessary that artificial infection of vectors should
give very high percentages of success.

In the artificial breeding of vectors, the methods and technic
should be efficient and simple in order that a great number of arthropods
may be obtained with a minimum of work. '

Artificial infection should be carried out by the most cautious
procedures so that infection with the most virulent germs could give
the highest percentage of positive results, and these procedures should
be carried out with due precautions so as to safeguard all the workers.

— 80 —



As._soon as the artificial breeding and infection of arthropods with
bacteria, rickettsia and virus are completed, a large stock should be
built up for future use when required. It is impossible to know the
methods of artificial breeding, infection and storage of insects carried
out by a couniry waging bacterial warfare, as they are kept secret not
only for the purpose of producing bacteriological weapons, but prin-
cipally because they are against humanity.

It is easy to understand that there is no difficulty in carrying ou*
the various sters of this work. Bacterial warfare criminals have
derived their knowledge from studies in artificial breeding and infec-
tion of vectors originally intended for medical purposes with the aim
of fighting diseases for the sake of humanity. The treatment of general
paralysis by malarial parasites, protozoa of the genus Plasmodium is
an example.

The treatment can be done in two different ways:

1) Inoculation of a patient suffering from general paralysis with
the blood of someone infected with Plasmodium and conse-
quently with the parasites in the blood;

2) Transmission of malaria to the general paralysis patient
through the medium of infected anopheles.

It has been demonstrated that the second method is more efficient
and gives a higher percentage of cure and improvement. Thus it is
required to breed anopheles on a large scale and carry out the artificial
‘infection, to build up a stock and to devise ways of transportation for
use whenever wanted. All these problems have been solved by scientists
in many countries. Artificial infection of the anopheles is obtained by
feeding them on human cases of malaria or on monkeys infected with
Plasmodium Enowlest, this last species of parasite is particularly well
suited in the treatment of general paralysis.

The preservation of the infected mosquitoes has been effected
at low temperatures, something like an artificial hibernation of theses
mosquitoes. They can be sent to any required destination, even for
long distances or to a hospital. Once arrived, the mosquitoes are
placed in surroundings of 25° to 27° C. and as soon as they are awakened
from their sleep, they will bite the paralytic patient with great eager-
ness, who gets the infection with the Plasmodium used as a therapeutic
agent.

By this example, it is obvious that human intelligence can solve
all the difficulties relating to the special case of inoculated malaria.
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It can also solve the difficulties when the use of infected vectors is
required for the criminal action of bacterial warfare.

Artificial Breeding of Nematocerous Diptera

Anophelines. As already mentioned, breeding of various species
of anophelines is easily done in the laboratory. In the Parasitology
Laboratory . of Sao Paulo University, breeding is carried out on a
vast scale of Brazilian species of anophelines, malarial carriers, such
as Anopheles (Nyssorhynchus) albitarsis domesticus, A. (N). argyritarsis,
A. (N.) tarsimaculatus, A. (N.) strodei, etc.

Under laboratory conditions, these species are reared very easily
in cages of 40 x 40 x 70 cm. and even in smaller ones.

The optimum temperature is 21-23° C. and relative humidity is
95% (A. Galvao et al 1944).

Larvae are fed on Paramoecium and other smaller infusoria, and
bacteria which develop abundantly in wheat infusion.

In order to have good eggs, the females must rest at- night.
Females are fed on human blood or on guinea-pigs, but just as ths
males,; they also need sweet food. Mating takes place in the first 48
hours of the anopheles life, and usually happens immediately after
twilight when mosquitoes start flying. Females lay their eggs on water
in petri dishes placed in the cage. These eggs can be removed in
great numbers every day and from these eggs, new breeds are started.
Each female can lay more than 200 eggs; one A. albitarsis female lays
in 3-4 batches, a total of 250 to 280 eggs and survives for a month
in the laboratory on 12 feedings.

Galvao (1945) has observed 2 females of A. albitarsis domesticus
giving 8 to 9 egg layings. Bruce Mayne (1922) in the United States
managed to keep for 231 days A. punctipennis at a temperature varying
from 7-24°C. The average period of survival for 85 individuals
was 90 days, eight of them lived for 175 to 203 days. The same
worker managed to keep A. crucians for 65 days anq A. quadrima-
culatus, 73 days. ;

Eggs can be preserved for many days at a temperature of -3° C.,
those of A. quadrimaculatus can thus be kept for 15 days. At low
temperatures, the eggs stop their development and remain in latent
life and can thus be stocked and when placed again at a temperature
of 20-25° C., they can development well. The same methods can be
applied successfully to the breeding of many species of anophelines.
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The North Americans carry on a large scale breeding of A. quad-
rimeculatus, A. punctipennis, A. crucians ete. (Boyd, 1926, 1930, 1937).

Anophelines are very adaptable to artificial surroundings and after
a few generations, breeding can be done in small cages. As soon as an
artificial breed has been adapted to the conditions, the colonies require
no other care except providing blood as food.

A small laboratory can always at all times keep nearly 5,000
‘anophelines in breeding. For building a stock of females, they must
be placed in an incubator of 20-22° C. for 2-8 days so that the blood
may be digested and then they are stored in an ice-box until required.
In 1936, an American worker described a thermo-insulated container
for the transportation of adult insects.

Culicines. The culicines are in general easily bred in the labora-
tories. The species most frequently studied because of their medical im-
portance are the Aedes (S) aegypti, Culex fatigans, C. pipiens.

The breeding of Aedes, as for Culex, is carried out on the whole
in the same way as that for anophelines, the only difference is that
it is still easier. The A. aegypii are easily made to feed on monkeys
-and they multiply abundantly, even in small cages. They live for 150-
200 days in the laboratory. The males live for a shorter period. Very
often the culicids and even the anopheles refuse to feed in captivity.
Nevertheless, it is easy to make them take the blood or cultures (in
case of artificial infection) by introducing their proboscis between two
slides covering the food or by using capillary tubes (Hertig, 1927).

Each female of A. aegypti can lay 70-150 eggs in many layings.
The eggs are very resistent and can be kept dry for 6-8 months. The
larvae develop very quickly in dirty water where they seem to feed
on bacteria. Trager (1985) managed to cultivate larvae in a medium
without bacteria by using liver extract and Fleischmann yeast. Under
laboratory conditions, breedings can be obtained in all seasons.

C. fatigans can also be bred very easily in the laboratory. The
cages used are of the same dimensions as those used for ano-
phelines. According to Huff (1936), the greatest difficulty found in
breeding C. pipiens was the difficulty of fertilizing the females in the’
first generation when usually sterile eggs are laid. There is mno
such difficulty with the C. fatigans by using large cages. This species
can be fed solely on fruit juice. However, they must be made to bite
Iaboratory animals and birds so that succeeding generations will bite
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man and other animals. The larvae are very easily bred in water to
which has been added a large variety of food such gs dehydrated serum,
bananas and coagulated milk, etc. When females need be separated
from the males, ether can be used as anaesthetic and a pair of small
fine forceps is used to pick out the females (Huff, 1986): When used care-
fully, ether has no harmful effects on these insects.

Family Psychodidae. Insects of this family look like small moths.
They also look like mosquitoes from which they can be distinguished
by their oval wings and hairy body. The larvae live on decaying
vegetable substances. The species of the genus Phlebotomus bites man.
The Phlebotomus transmits to man, three-day fever (pappataci fever)—
a virus disease, oriental sore, American forest leishmaniasis, visceral
* leishmaniasis and verruga.

These are small insects measuring 1.5 — 3 mm. in length. Since
1927, the technic of breeding Phlebotomus has been improved by many
workers in Europe, Africa, India, China and Brazil (Barretto, 1941),
and with due care on the rqeuirement of the species concerned we can
obtain numerous adults from the various species for experlmental pur-
pose. These insects are found in all parts of the world.

Family Simuliidae.’ Flies belonging to this family have a hunch-
back appearance, the back being oval and bulging. These insects are
found in all parts of the world where there is natural or artificial
running water which is an essential condition for their larval develop-
ment. The larval development can only take place in well aerated
waters, that is, in running waters. The complete breeding of two
species of Simulium (S. aureum and S. erythrocephalum) was first
achieved by Puri (1925) who made use of the aquarium, the water
of which is filled with small green algae and the aeration is carried out
by means of a special small pump. At Sao Paulo in Brazil, D’Andretta
has succeeded in breeding numerous Brazilian species.

Family Tipulidae. The artificial breeding of tipulides was first
carried out and described by Rogers ¢1937) in the United States. The
breeding was carried out with larvae or females captured in the field.
According to their nutritional requirements, he classified them into
five groups. The first includes species which need mushrooms for their
breeding and they are the easiest to breed. He managed to get 4-12
successive generations of Limonia cinctipes, L. macateet and L. rara.
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The larvae of the second group live in sand and moist earth. He
managed. to breed them with green algae; if carnivorous species are
bred, the larvae must be fed with annelid worms or other small
animals.

The third group includes species which live in pools of which few
species have been cultivated.

In the fourth and fifth groups which include aquatic or semi-
aquatic species; numerous species were bred in the laboratory.

Artificial Breeding of Flies

Family Syrphidae. Dolley (1937) succeeded in breeding the fly
Eristalis tenax, which is very common in our gardens. They were
kept in cages of 15 x 15 x 15 cm. and fed with pollen, sugar and
Eschscholtzia californica powder. Under such nourishing conditions,
the adult flies have the optimum of living conditions and lay fertile
eggs. The eggs hatch and the larvae develop in human feces mixed with
earth. Each female lays over 38,000 eggs, the larval stage lasts two weeks
and the pupal stage 8 days under the temperature of 22° C.

Family Calliphoridae. Lucilia sericata. Numerous species of this
family have been successfully bred in the laboratory.

The procedures used for the breeding of Lucilia sericata can also
be used for the breeding of other species of this family, for example,
Calliphora erythrocephala, Cynomyia cadaverina and Phormic regina.
Cousin (1929) is an authority on this subject and has published many
articles concerning the breeding of Lucilia sericata.

An isolated fertilized female will lay during its 85 days of fecundity
approximately 1,000 eggs. These will hatch in a few hours at 25° C.
(Cousin, 1929). In order to obtain larvae meant for the upkeep of
continuous breeding, it is only necessary to place the eggs on a piece
of meat, liver or spleen in a container covered with a piece of cloth in
order to prevent contamination by other flies. The mature larvae will
migrate from the spot where they develop and will look for a favorable
spot to transform themselves into pupae, and under favorable condi-
tions, the larvae will all transform into pupae in a few days, and
the first adults will come out about 7 days later. This species will
multiply in an incubator of 25° C.
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As the larvae of Lucilia sericata had been employed in the treat-
ment of osteomyelitis, methods of breeding these larvae under aseptic
conditions have been described. The eggs deposited by Lucilia should
be separated with a small brush and then sterilized in 10% -formalin
solution for three minutes. They were then placed in a tube of sterile
medium and incubated at 25°C. After 48 hours they can be used by
sargeons to be deposited on the wounds.

Family Muscidae. Progress has been achieved recently in the
breeding of Musca domestica and of other close species.

The house, fly was bred at first in horse feces, and later on through
the work of Glaser (1927) and Grady (1928), the technic was improved.
Richardson (1932) used wheat bran, alfafa, yeast and maltose. With-
such a method, the breeding of Musca domestica and Musca vicine and
other species have been carried out on a large scale.

We can build up a large stock of adult flies by feeding them with
diluted milk. In a room of 8 x 12 feet, over 2,000 flies can be bred
every day. The flies can be stocked at temperature of 4-5° C. When
they are brought to normal temperature again, their normal activities
are resumed.

Muscina stabulans has been bred in the laboratory with identical
methods as those used for the Musca domestica (Grieve, 1937).

Family Anthomyiidae. The genus Hylemyia includes a large number
of species whose larvae are saprophagous, phytophagous, coprophagous,
carnivorous, ete. The breeding of some of these species in large
quantities i3 very simple and easy.

Breeding of Lice

It is easy to breed the human louse, Pediculus humanus corporis
as well as other lice of mammals, such as the pig louse, Haematopinus
suis. . :

Pediculus humanus corporis can bite mammals and the hen, but
it cannot reproduce and develop normally unless it feeds on human
blood. Guinea-pig blood is toxic for this louse.

We can also breed the pig louse on man. However, it will not
reproduce and develop normally unless it sucks the pig’s blood.



In laboratory studies, the existence of a symbiote was demonstrated
when the louse sucks the blood of its normal host. Such symbiote
disappears if the insect has sucked the blood of an abnormal host. We
can therefore guess that there is in existence an intimate relationship
between the ingested blood and the presence of the symbiote which
renders the breeding of such insects on abnormal hosts impossible.

For the breeding of the human louse, the insects are placed in
small wooden or bony cylinders, closed at each end with thin silK and
maintained on the skin by leather straps. They can be placed on the
forearm, on the leg, or on the calves of volunteers.

Artificial infection of lice with rickettsia of epidemic typhus can
be done easily through the rectum. Injecting into the rectum of the
louse is made with materials obtained from the digestive tract of the
infected louse or from the nervous tissue of a mammal such as the
guinea-pig. By the use of such a technic, Ricketisiac prowazeki of
epidemic typhus can be transmitted indefinitely from louse to louse
and a large number of lice can be infected. There is also the possibility
of passing the germ to the guinea-pig or to the monkey and to return
it again to the louse.

We can equally take out the intestine of the infected lice, grind
the material, dry it and thus obtain a large quantity of dried virus
which remain active for many months.

Breeding of Fleas

In the breeding of fleas, the temperature is very important. The
development is very much accelerated by the elevation of the tempera-
ture; thus the larval stage may vary from 9 to 202 days and the pupal
stage from 7 to 239 days (Bacot 1914).

In comparison with other insects, fleas have very long lives.
According to Bacot (1914), the life of several species of fleas is given
as examples in the following:

Nourished TUn-nourished

Pulex irritans—human flea ......... 513 days 125 days
Nosopsyllus fasciatus—rat flea . .. ... 106, 95 ,
Xenopsylla cheopis—rat flea ........ 100 , 3
Ctenocephalides canis—dog flea ... .. 234 ,, ' 58
Ceratophyllus gallinae—fowl flea .... 3859 , 127 ,,
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The human flea can lay more than 500 eggs during its whole life.

The breeding of fleas in the laboratory is very easy and does not
reed any special apparatus.

In Sao Paulo, Brazil, Pessoa (1951, p. 678) has studied the breeding
of the rat flea, X. cheopis and X. brasiliensis. The larvae were fed with
dried human or rat blood.

In the following table, we give the time of development of the two
species at S. Paulo.

Development of X. cheopis and X. brasiliensis in Sao Paulo, Brazil.

X. cheopis X. brasiliensts
summer winter summer winter
eggs .... 2-b days 7-8 days 2-5 days 7-8 days
larvae .. 20-22 days - 82-834 days 22-24 days 84-36 days
pupae .. 4-8 days 25-30 days 4-8 days  25-30 days

adults .. 26-35 days 64-72 days. 28-39 days 66-74 days

If we multiply the number of incubators, we shall be able to
obtain billions of these insects which can be stocked for a long period
until the appropriate moment.

We see in consequence how the Japanese could carry out their
breeding and disseminate a large amount of these insects over enemy
territories. :

We may first of all quote from the the Khabarovsk Trial—Materials
on the Trial of Former Servicemen of the Japanese Army Charged with
Manufacturing and Using Bacteriological Weapons, Moscow, 1950
(Foreign Languages Publishing House)—the following lines which are
very illustrative (p. 400).

“Detachment 731’s production potential of fleas was determined
by its possession of 4500 ““flea nurseries” (incubators) which served
the purpose of breeding fleas. These incubators made it possible in
short periods of time to obtain scores of kilograms of fleas, equal to
many tens of millions in number, which were infected with plague
with the object of using them as bacteriological weapons.”
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“The actual ‘output’ of Detachment 731 equalled 45 kilograms
of fleas in the course of 3-4 months. It must be noted that, on the
average, 45 kilograms of fleas could contain about 145,000,000 specimens
of these parasites.”

Breeding of Ticks

Because of the necessity for a massive production of vaccine against
the Rocky Mountain spotted fever and against exanthematic fever of
Sao Paulo (Brazil), both of which are Rickettsial diseases and are
transmitted by ticks, one can accomplish today with great ease the
cultivation of ticks on a large scale. In the United States, the Rocky
Mountain Laboratory carried out cultivation of great numbers of
Dermacentor andersoni and in Sao Paulo, the Institute of Butantan,
also carried out large scale cultivation of Amblyomma cayennense. We
shall not go into details about the methods of artificial cultivation of
these arthropodes, which are well known and are published in books
specialized on the subject in question. It is necessary, however, to
call attention to the fact that ticks so cultivated ecan be kept in stock
for one year or more in glass tubes. During this period, they are
conserved at a temperature of 6°C and a relative humidity of 80%.

Breeding of Spidersv

Baerg (1937) described the method of cultivation of tarentule
spiders of the species Furypelma californica. The young spiders are
nourished on small insects. Termites are suitable insects for the
nourishment of the young spiders until the latter reach 8 years old.
The adult spiders are nourished on locusts, cockroaches, crickets and
various caterpillers, etc.

The spiders of the species Eurypelma californica ‘feed once a week,
and those of the genus Dugesiells (Dugesiella crinita) feed more fre-
quently and take more food. The adult spiders can live entirely
without food for more than two years. But they are less resistant to
the shortage of water. It is therefore necessary to have always water
in the incubator, because without water, they will die within two
months.

The female lays a large number of eggs which m normal condi-
tions give birth to 600-1200 young tarentules.
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Breeding of Collembola

Macnamara and Spencer (1924) have described the procedure for
the cultivation of Collembola. They are animals very sensitive to the
lack of water. In captivity, they need always sufficient humidity. They
can be bred in a container with pieces of moist paper.

It is necessary also to carry out the cultivation with the container
always closed because the young ones are sensitive to the air current.
The females lay a large number of eggs.

The alimentation of the Collembola varies according to the species.
Isotoma palustris feeds on algae, while other species such as Anurida
maritime is carnivorous and feeds on mollusca. The colonies are easily
maintained for many years, when the food and humidity are suitable.

Breeding of Plecoptera

In the book published in North America “Culture Methods for
Invertebrate Animals.” (1937) are quoted the work of the Chinese
scientist Wu Chen-fu on this question. This scientist is the person who
identified the genus Nemoure sp. (Plecoptera) among arthropods
dropped by American planes in Korea. According to Wu Chen-fu,
the Nemoura are herbivorous and can survive without food for several
days. The cultivation of Plecoptera is carried out by very simple
processes.

The nymphs are conserved in vases containing moist leaves until
they hatch into adults. After one week, mating takes place and several
days later, the females begin to lay their eggs. '

Breeding of Coleoptera

The artificial cultivation of Coleoptera, has been described in the
“Culture Methods for Invertebrate Animals.”. We give in the following
a list of the principal families in which various species have been
cultivated :

Carabidae, Haliplidee, Gyrinidaee, Hydrophilidae, Silphidae,
Staphylinidae, Pselaphidae, FElateridae, Helodidae, Dermestidae,
Erotylidae, Coccinellidae, Tenebrionidae, Cisidae, Scarabaeidae,
Passalidae, Cerambycidae, Chrysomelidae, Mylabridae, Curculioni-
dae, Scolytidae.
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V. GENERAL ENTOMOLOGICAL CONSIDERATIONS
1. Mosquitoes and Flies

General considerations_
The report of the Chinese scientists refers to mosquitoes and flies.

Mosquitoes and flies are very different in their morphology, ecology,
Liology and in their capacity of transmitting diseases. Mosquitoes arz
inferior Diptera, while flies are superior Diptera. The larvae of mos-
quitoes, which almost entirely live in water, have Mreadly visible heads
(cephalic larvae). The larvae of flies, generally found in decomposed

substances, are acephalic.

The adults, which originate from cephalic larvae, come out through
a T-shaped slit on the cephalic end of the pupal skin of the nymphs,
and they have no frontal ampule (ptilinum) at the moment of emer-
gence; they are Dipterae Orthorhapha (Tabanidae, Culicidae, ete.) -

The adults, which originate from acephalic larvae, come out through
a circular orifice of barrel-shaped puparium. The circular orifice is
produced by the pressure of the frontal ampule on the two valves of
dehiscence at the anterior end of the puparium. They are Dipterae
Cyclorrhapha (Muscidae, Oestridae, ete.) ’

Flies are characterized by short, three-segmented antennae, \stocky
bodies and broad wings (Brachycera). Mosquitoes have slender body
and filiform antennae of several segments (Nematocera).

A. Mosquitoes

Mosquitoes of the family Culicidae possess considerable import-
ance from the medical point of view. They are the vectors transmitting
to man malaria, filariasis, yellow fever, dengue fever, encephalitis, etc.
They also play a very important role in the mechanical or biological
transmission of other diseases.

For the moment we shall not approach the questions of malaria and.
filariasis because they are generally chronic diseases with Iow mortality
~rates. We shall proceed to discuss a question that is more important for
us. It deals with the transmission of encephalitis by mosquitoés. The
arthropod-borne encephalitis comprises a group of diseases caused by
closely related viruses. Birds are possibly the natural hosts of most
of these types of viruses, but many other animals in nature may be
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infected. The usual vectors are mosquitoes and ticks. We must not
confuse the encephalitis transmitted by arthropods with encephalitis
of type A (Economo type) which only afflicts man and is not trans-
mitted by arthropods.

The group of encephalitis transmitted by arthropods comprises
the following types, but there are other less well known types and
‘probably many others not yet identified:

Encephalitis, St. Louis type.
Encephalomyelitis, Western equine.
Encpphalomyelitis, Eastern equine.
Encephalemyelitis, Venezuela equine.
Encephalitis, Japanese type B.
Encephalitis, Russian spring-summer.
Louping ill.

All the above mentioned types of virus encephalitis transmitted by
arthropods produce in man diseases of very similar clinical symptoma-
tology, differing only in their severity and mortality rate. The onset
is sudden with fever, chills, headache, nausea, pain in the neck and
the whole body. The patient becomes somnolent, and in certain cases
may enter into coma. The mortality rate may reach 75% in eastern
equine type of encephalomyelitis, or 60% in the Japanese type B.
Venezuelan encephalomyelitis and louping ill are more benign, since
they do not cause death. The western equine encephalomyelitis tends
to afflict adults; in the United States and Canada alone there were
8,000 cases in 1951. The virus of the eastern equine encephalomyelitis
almost always afflicts children with a high mortality rate; and a part
of the children who survive, manifest sequelae such as paralysis and
mental dlsturbancfes

The viruses of encephalitis are in general very similar but immu-
nologically different. Nerve tissue containing the virus preserved in
50% glycerine remains infectious for one year in the deep freezer; while
it keeps still longer in the lyophilized state. A great number of mos-
quitoes are involved in the transmission of the virus of encephalitis;
ticks, triatomids and mites are also important vectors.

o A table of Hull (1947) showing the varlous specles transmlttmg
encephalitis is given herewith. ,



Arthropod Vectors of Encephalitides Virus

Western
Virus
Eastern
Virus
Venezuelan
Virus
St. Louis
Virus
Japanese
B Virus
Russian _
Autumn
Virus
Louping
111
Russian
Spring-Sum-
mer Virus

Mosquitoes

Aedes aegypti

Aedes albopictus

Aedes cantator

Aedes atropalpus

Aedes dorsalis

Aedes japonicus

Aedes lateralis

Aedes nigromaculis

Aedes taeniorhynchus

Aedes vexans

Aedes solicitans

Aecdes togoi

Aedes triseriatus

Anopheles maculipennis
freeborni

Anopholes neomaculi-
palpus

Culex pipiens

Culex pipiens wvar.
pallens .

Culex stigmatosoma

Culex tarsalis

Culex tritaeniorhynchus

Culiseta incidens

Culiseta inornata

Mansonia tittilans +

Tickss -

Dermacentor andersoni| .

Dermacentor silvarium | - : +*

Dermacentor variabilis ‘ + ) S

Haemaphysalis concinna | +*

Ixodes persulcatus ) +

Ixodes ricinus

Assassin  bug:

Triatoma sanguisuga

Mite: )

Dermanyssus gallinae + . +

+i +$

+
o+
+

+t +t

++++
+ 44
+++t +

_!_a +=l

+
» »

At H
+
++ o+ +
+
+

+

* Laboratory vector but not proven to be a vector in nature.
Note: Russian Autumn Virus=Japanese B Virus. L -

Birds maysbe the animal reservoirs of these viruses; chickens are
most important from the epidemiological poirit of view. The resistanca
of the chickens varies with age; chicks are more easily infected. In
Yakima (Washington), Hammon et al in 1945 verified that 30-50%
of chickens below one year of age are infected with the virus of eastern
equine encephalomyelitis. L o
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Other fowls like duck, goose and turkey may be infected in nature.
Other natural reservoirs are cattle, pig and dog. Several other kinds
of birds and domestic animals are also common reservoirs.

Transmission of the virus among chickens is brought about by
chicken mites (Dermanyssus gallinae). After biting the infected fowls,
the infected mosquitoes may then transmit the disease to man. This
kind of transmission is not mechanical, but it takes place after multi-
plication, maturation and perhaps cyclic mutation of the virus in the
. body of the mosquito (Kelser 1938).

The conservation of the virus in the chicken mite is indefinite,
because the transmission is transovarian.

Man and other domestic animals can be infected by the bite of
chicken mite, which is probably the principal vector of the virus of
the equine type of encephalomyelitis.

Forest tick (Dermacentor andersoni) and dog tick (Dermacentor
variabilis) can be infected and transmit the virus of Western equine
encephalomyelitis to susceptible animals. The infected tick can carry
the virus through several generations, because the female transmits it
through the eggs (Syverton and Berry, 1941).

Triatomids (Triatoma sanguisuge of North America) are found to
be naturally infected with the Western equine encephalomyelitis virus
(Kitselman and Grundmann, 1940). Tick (Izodes ricinus) is the
responsible vector of louping ill in England. The larvae of ticks get
infected when they bite sheep, and their nymphs are capable of infect-
ing healthy sheep. If the nymph is infected, the adults will also be
able to transmit the infection (MacLeod and Gordon, 1932). Tick
(Ixodes persulcatus) is the vector of Russian spring summer encephalitis.
Similarly the virus is transmitted to the larva through the egg (Casals
and Webster, 1944).

From what we have mentioned above we must note the severe
consequence of the introduction of viruses of encephalitis and ence-
phalomyelitis of the equine type into a specified region. Not only
man, but also domestic animals and a great number of wild animals
and birds may be attacked.

The virus can cause a high mortality rate among men and other
animals, consequently provoking severe social, sanitary and economie
disturbances. »

So far we have not obtained good results with specifi¢ vaceination.
As the fight against the vectors is a very difficult task, we can readily
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see that the introduction of such a virus can be a very efficient weapon
for the destruction of an army or a population.

B. Flies

The house fly, Musca domestica, also named typhoid fly, is the
most common and abundant fly found in houses and in all parts of
the world.

The house fly is the animal most closely associated with man. It
is distributed from the subpolar regions to the tropics where it is found
in very~large numbers. '

The fertile females are oviparous and lay almost a hundred eggs
in four lots. The eggs are always deposited by the female on organic
substances in the process of fermentation such as manure, garbage
ete. If the eggs are deposited on non-fermentable substance, the deve-
lopment is much prolonged. After 12-24 hours at a temperature of
23-26° C., the first stage larva hatches from the egg. It grows rapidly
and undergoes a first moult, after which will issue the second stage
larva. This will develop, moult and give rise to the third stage larva,
and this final stage lasts from 4-8 days. When it is completely deve-
loped, it empties its intestine and goes into a favorable substratum and
takes the shape of a short thick body. The wall of the puparium is
made of the third larval moult skin and within it the pupa will transformt
and then gives rise to the adult insect. Therefore, there are altogether
four moults: 3 larval and one pupal. The pupal stage lasts from 4 to
5 days but it can be much shortened when the temperature is higher
(90-95° F.), and it is longer when the temperature is lower. The
complete development lasts 12 days under favorable conditions. It is
subject to many variations according to the various conditions of tem-
perature, feeding and other factors. When the conditions are favorable
such as in the tropical and subtropical regions, the breeding can be
continued throughout the whole year. It is estimated that the progeny
of single female is around 1,875,000,000,000 after 8 generations.

In colder regions, the continued development of the fly is inter-
rupted during winter time. Many experts have carried out experiments

to find out what happens to the flies during the wintér. The results
are not uniform.

Thus, according to Hewitt (1914) the flies hibernate in the adult
stage, but according to Hutchinson (1918) the hibernation takes place
during the larval and pupal stages; according to Matheson (1950)
flies hibernate during the immature stages (larva and pupa). According
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te Roubaud, the insect does not hibernate but continues its reproduction
during the whole winter in the warm rooms and in the stables. The
flies feed on liquid substances such as milk, liquid with albumin, sputum
and fecal matter and rotten fruits or other solid substances such as
sugar which can be dissolved. The flies can liquefy solid substances
such as sugar by means of secretions from their salivary glands, also
by regurgitation and vomiting of the liquid contained in their crop.
The flies have also the habit of regurgitating very frequently after
their meal, leaving opaque and whitish spots (vomiting drops) which
are different from the fecal spots. They can also disseminate patho-
genic germs when they feed on fecal matter, sputum, or infected wounds,
and then deposit the germs on foods. Flies having the body and legs
covered with hairs will readily transmit germs which are stuck on
them. As the fly can travel long distances of 9-18 kilometres, it can
therefore disseminate germs to distant places. There is no better
mechanical carrier of germs. Cox, Lewis and Glynn (1912) have shown
that one single fly can carry up to 500,000 germs.

Taking into consideration that the number of germs in the intestinal
tube of the fly is 816 times more than thoese found on its body (Torrey
1912), it is then easy to understand the great importance of the fly
as carrier of pathogenic germs.

Herewith we give a list of pathogenic germs isolated from the
house fly:

Salmonella typhi. Typhoid bacilli can be disseminated by the fly body
and appendages as well-as from its intestinal contents after vomiting
or regurgitation and also from its feces. The typhoid bacilli were
isolated from flies by the following workers: Hamilton (1903), Ficker
(1903), Faichnie (1909), Bertarelle (1910), Graham-Smith (1909),
Cochrane (1912), ete. Ficker in 1908 artificially contaminating the
fiies with Salmonella typhi showed that the bacilli can remain alive up
to 28 days.

Salmonella enteritidis. Ficker (1903), Hamilton (1903), Graham-
Smith (1909), Ledingham (1911), Bahr and Comb (1914) isolated
Salmonella enteritidis from the intestinal tube of the fly. Cox, Lewis and
Glynn (1912) isolated it from the external surface of the insect body.
* Ostrolenk and Welch (1942) have shown that the house fly artificially
contaminated with S. enteritidis retains and disseminates the germs:
throughout its whole life.

Salmonella poratyphi—Isolated by Torrey (19123.
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Saimonella schottmiilleri:—Isolated by Nicoll (1911) from the body and
intestine of the fly.

Shigella dysenteriae—Isolated by Dudgeon (1919).

Shigella paradysenteriace — Isolated by Graham-Smith (1909), Griffitts
(1942), Kuhns and Anderson (1944).

Escherichia coli—Cao (1898-1906) found Escherichia coli on the body
and in the intestine of all the flies he examined. Escherichic coli was
also isolated from the body and intestine of Musca domestica by Nicoll
(1911), Cox, Lewis and Glynn (1912), Torrey (1912), Scott (1917),
Ostrolenk (1939-1942), ete.

Mycobacterium tuberculosis—Isolated by Spielman and Haushalter (1887)
who maintained that the bacilli of tuberculosis could be disseminated
by the house fly. It was also isolated by Hoffmann (1888), Celli
(1888), Lord (1904), André (1908), Graham-Smith (1913), ete.

Pasteurella pestis—by Yersin (1894), Nuttall (1897).

Pasteurella tularensis—by Wayson (1914), Steinhaus (1947).

Mycobacterium lep}ae——-by Currie (1910). '

Bacillus enthracis—by Graham-Smith (1912).

Bacillus gasoformans non-liquefaciens—by Nicoll (1911).

Baciilus stmilearbonchio—by Cao (1906).

Aerobacter aerogenes—by Cox, Lewis and Glynn (1912), Torrey (1912),
Niecoll (1911).

Aerobacter cloacae—Dby Nicoll (1911),
Streptococcus agalactice—by Saunders (1904).
Streptococcus equinus—by Torrey (1912).

Streptococcus pyogenes—by Scott (1917), Torrey (1912), Shooter and
Waterworth (1944).

Streptococcus salivarius—by Torrey (1912), Cox, Lewis and Glynn
(1912).

Staphylococeus spp.—Torrey (1912), Coi, Lewis and Glynn (1912).
Staphylococcus aureus—Scott (1917), Celli (1888), Cox, Lewis and Glynn

(1912).
Brucello abortus-—by Wishimoe (in Matheson 1947).
Vibrio comma (= cholerae) — Tizzoni and Cattani (1886), Slmmonds

(1909), Ledingham (1911), Nicoll (1911), Graham-Smith (1913),
(1892), Maddox (1885), Macrae (1895), Hamilton (1903), Faichnie
(1909), Herms (1939) and Gill and Lal (1931) even think that V.
cholerae has a biological cycle in the body of the fly. ’



We shall now make a few remarks on other species of flies referred
to by the Chinese scientists in their reports.

Musca vicina: Species closely related to Musca domestica. It was
even censidered only a short time ago as a different variety of Musca
domestica. In the adult stage, it is found in the houses like the common
house fly. It can transmit also the same diseases as those transmitted by
the house fly.

Muscina staoulans: These are flies from the stables which also are
to be found in the houses. It is a cosmopolitan species. The larvae are
coprophagous and develop in animal excrements (horse, ox, ete.)
and also in other fermentable materials of animal or vegetable
origin, According to Patton (1981), Wollman has isolated Brucella
abortus 24 hours after contamination of the fiy. According to Steinhaus
(1947), the germ Erwiniae amylovore which is the cause of a plant
disease, can live many days in the intestinal tube of the house fly and of
Muscing stabulans. Though Bang and Glaser isolated the virus of
poliomyelitis from the housefly 12 days after feeding on contaminated
food, they had no success with Muscina stebulans. The work of Bang
and Glaser was confirmed by Rendtorff and Franecis (1243). The virus
of poliomyelitis was isolated from the vomitus and feces of the house
fly.

Lucilia sericata—The genus ILaucilio includes a large number of
species. Being little studied, the identification of the species is difficult.
Thus, it is quite probable that Lucilia sericcta, L. cupring, L. pallescens
constitute a single species. This cosmopolitan fly of warm and temperate
climates has the most troublesome habit of laying its eggs indifferently
on the corpses, on human wounds, animal wounds and even on the wool
of sheep when the latter is soiled by the excrements or by the blood spilt
during parturition. According to Brumpt (1936) the larvae nibble the
skin of the sheep , producing considerable wounds causing the death of
sheep amounting every year to tens of thousands in Australia (Froggat
and Johnston), in New Zealand (Miller 1922), in South Afriea (Smit
1928). :

Lucilia sericata, was incriminated in the transmission of Erwinia

aemylovore which, according to Ark and Thomas (1986), can live for
many days in the intestinal tube of this fly.

Helomyza modesta—We did not find any reference in the literature
on the transmission of pathogénic germs by this ly. We must, however,
point out the finding of specimens of this fly contaminated with para-
typhoid bacilli.
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Hylemyia sp.—Approximately 600 species are known of the genus
Hylemyia. A few species of this genus are believed to be carriers of
Erwinie amylovore and E. carotovora.

Conclusion

From what we have discussed above, we can conclude that flies are
the most important agents in the dissemination of pathogenic germs. Not
only can they be active biological carriers causing infections by bites (for
instance Trypamosoma gambiense and Trypanosoma rhodesiense trans-
mitted by tse-tse flies and many other examples) but also very efficient
agents in the passive or mechanical dissemination of germs, either by the
external surface of the body or by its regurgitation or again by the fecal
matter. As the breeding and artificial contamination of these insects are
very easy, they are available in great numbers and can be infected by
numercus varieties of bacteria and pathogenic viruses.

It is now easy to understand why the flies should be the most con-
venient agents for the intensive dissemination of germs in an area or
against a population.

2. Lice

Lice, exclusively blood-sucking insects, are strict parasites of man
though experimental breedings can be obtained by feeding them on cer-
tain monkeys and on pigs. For this, the insects are placed in small
wooden or bone cylinders closed at each end with fine silk. The cylinders
are magntained in position by leather straps.

4
The two main types of human lice are Pediculus humanus capitis
(head) and Pediculus humans corporis (body). Both are the principal
carriers of epidemic typhus.

Lice can be infected at all stages of their development. During its
development, the rickettsia can invade the cells of the intestinal tube of
the insect. Later on, the cells will burst and free the parasites in the
stools around the 8th day. Lice can transmit diseases by different
methods: (1) The rickettsia found in the feces of lice penetrates through
the broken skin or lesions caused by scratching. (2) It can also be
introduced by lice through their mouth-parts soiled by their own ex-
crement. (8) The rickettsia can also contaminate man when there is
contact with the mucous membranes especially conjunctivae. (4) Man
can also be infected by inhalation of dried particles of louse excrement.

® Many experts have proved that a lot of other insects can also keep
and transmit Rickettsia prowazeki var. prowazeki of the epidemic typhus.
Askin and Bacot (1922) have demonstrated this phenomenon for Pedicinus
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longiceps, the monkey louse; Dyer (1934) for Xenopsylla cheopis, the
rat flea; Blanc and Woodward (1945) for Pedicinus albidus. By -means
of Polyplax spinulosus, transmission can also be effected from rat to rat, .
This germ has been isolated from the squirrel (Citellus) and was experi-
mentally transmitted by Dermacentor ‘silvarium and Heemaphysalis
concinnae (Steinhaus, 1947). The rickettsia can remain alive and viru-
lent in the dried excrement of lice for 66 days (Starzyk 1936).

Murine typhus. This disease is caused by Rickettsia prowazek: var.
moosert. This disease is known as murine typhus because the rat is the
reservoir. Clinically, murine typhus is very similar to epidemic tygphus.
Qu the whole this disease is more benign and causes fewer fatalities, but
during epidemics it can be of a very severe type.

This rickettsia is transmitted by numerous species of fleas and also
by the rat louse, Polyplaz sptnulosus (Mooser et al 1931). But Rickettsia
prowazeki var. mooseri infects man via the rat flea, after that the body
louse of man, Pediculus humanus corporis is able to transmit the germ
among men. The following list, abridged from Hull (1947), gives the
animals which can be infected with typhus.

Animals Susceptible to Typhus Fever:

Laboratory and domestic animals: Cat, dog, guinea—pig, rabbit, white
rat.

Other animals: Chimpanzee, monkey (Macacus sinicus, Macacus rhesus),
hedgehog, ete.

Rodents:

Citellus cttellus

Xerus atlantoxerus getulus

Mus minutus

Microtus terrestris

Rattus ratius alexandrinus

Rattus rattus rattus ‘
Glaucomys volans saturatus
Didelphis virginiana

Marmota monax monazx

Sigmodon hispidus hispidus
Orzyomys palustris polustris

* Neotoma floridana rubra _
Peromyscus gossypinus gossypinus
Peromyscus nuttalli aureolus '
Microtus pennsylvanicus pennsylvanicus
Peromyscus polionotus polionotus
Peromyscus leucopus noveboracensis
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Trench fevers. Known also as five days fever, quintane fever,
tibialgic fever, Wolhynian fevers, trench fever is caused by Ricketisia
wolhynica and is transmitted also by lice. '

According to Brumpt (1936), the part played by lice which had
been suspected by different English and German authors in 1916 was ex-
perimentally established by Dawies and Weldon (1917), by Werner and
Benzler (1917) and by the American Commission (Strong et al) and
British Commission (Bruce et al). Trench fever is also present in Peking
as found by Hoeppli and Feng (1931) who accidentally produced the
disease on volunteers inoculated with grindings of the salivary glands
of lice.

Other pathogenic germs transmitted by lice. Lice also transmit
the cosmopolitan relapsing fever, a type of spirochaetogis not infre-
quently associated with typhus epidemics. As in the case of typhus,
it is transmitted by crushed lice on the skin and the spirochaetes are
inoculated through the lesions caused by scratching.

Head lice and body lice can also preserve plague bacilli.

Swellengrebel and Otten have succeeded 7 out of 9 times in inoculat-
ing laboratory animals with grindings of lice caught from patients.
Other animal lice such as Haematopinus columbdianus, Linognathoides
citelli are potential carriers of plague bacilli. Lice of the tarbagan
marmot, Linognathus sp., permit the prolific multiplication of plague
bacilli and can bite men experimentally (Jettman 1923, in Brumpt 1936).

Pasteurella tularensis, the causative agent of a rabbit disease, is
transmitted to man by many arthropods such as the rat louse Polyplax
serratus.

Conclusion

Lice were not mentioned in the reports submited by Chinese scien-
tists, but we think it is worthwhile to give a summary account of the
part played by lice in the transmission of pathogenic germs.

As already noted, this insect is the most iniportant vector of
rickettsial diseases including epidemic typhus, its artificial breeding is
easy, and it can be easily infected under laboratory conditions.

As infection of man by the rickettsia can be effected through air and
as the rickettsia can survive a long time in lice reduced to powder form,
we believe that in the hands of was criminals waging bacterial warfare
?othing can be easier and more efficient than its dissemination in powder .

orm. '

— 101 —



3. Arachnida

A, Spiders. Lycosa sp. and Tarentula sp. were mentioned in the
reports submitted by Chinese scientists. Spiders are divided into two
groups of different corigin and development: Mygalomorphae and
Aranomorphae. The Aranomorphae are called true spiders with
principal families: Argiopidae, Ctenidae, Lycosidae, and Flaeridiidae. The
two genera mentioned by Chinese scientists Lycosa and Tarentule
belong to the family Lycosidae. In the reports prepared by Chinese
scientists, Bacillus anthracis and Pasteurelle multocida were found on
spiders. It is known that in nature spiders can be found infected with
different varieties of germs. Steinhaus mentions different varieties of
fungus parasites found on spiders such as: Torrubielle aranicida,
Cordyceps gonylepticida, Hirsutella arachnophila, ete.

B. Ticks and Mites. In the Korean reports only ticks have been
~mentioned. They are the largest in size among the acariens. The ticks
are of great medical interest because they transmit spirochaetosis and
many exanthematic diseases to man especially Rocky Mountain spotted
fever, macular fever of Sao Paule, boutonneuse fever, tick bite fever ete.
They can also provoke, apart from tularaemia, often fatal paralysis
together with local inflammatory lesions and sometimes a generalized
reaction.

They can also transmit plague from rodent to rodent or from the
latter to other animals. They can equally transmit verruga and yellow
fever through biting and produce murine typhus when inoculated in
an emulgion form. They transmit to domestic animals piroplasmosis,
theileriosis and anaplasmosis. An interesting fact was the introduction
of typhus into Sao Paulo, Brazil. According to Brumpt (1236), when he
discovered together with Bourroul and Guimaraes the relapsing fever
epidemic of Syrian origin in Sao Paulo, their attention was drawn to the
possibility of finding also the exanthematic typhus. The latter was then

"not seen and was non-existent in the country where it might have been
confused with the tick-borne typhus. One is therefore led to ask where
was the geographic origin of the disease so well studied by the physicians
of Sao Paulo. Did the disease come from the United States? Or from
a distant region of Brazil or from somewhere in South America? One
thing is certain, said Brumpt, that is, one must eliminate the unlikely
hypothesis of its importation by man infected with the disease. The latter,
in fact, gets rid of fairly quickly the infecting tick which has no time
to complete feeding on him, but however can infect another human being
or animal. -

The importation of the disease into Sao Paulo by domestic or
non-domestic animals is more plausible. The identity of this infection
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and the spotted fever of the United States has been demonstrated,
"~ According to Steinhaus (1947), ‘“Unfortunately in almost every
locality that the disease appeared a new name was attached to if; this
was particularly true when slight variations from the original Rocky
Mountain spotted fever were observed. Thus we have Eastern spotted
fever, Brazilian spotted fever (Sao Paulo typhus and Minas Geraes
typhus, Columbian spotted fever (Tobia fever)and Choix fever in Mexico.
However, different species of ticks are commonly involved in the
transmission in the different countries or sections of countries concerned.”
In the opinion of Brumpt: “If the identity of this infection (Sao Paulo
typhus) and the spotted fever of the United States was proved, we could
think of its introduction from the latter country by infected ticks living
for example on dogs.”” We can also think of the importation into Sao
Paulo of various animals, domesticated or not, from distant regions in
Brazil where the disease exists among the wild animals but was not yet
discovered in man.. The dissemination of rickettsiae and other pathogenic
micro-organisms by ticks is a fact very often mentioned. As they are
vectors of serious disezses, affecting man as well as animals, it is easy to
understand their great impertance in this connection.
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APPENDIX C

Memorandum on the Quantitative Investigation
of Bacteria Carried by Insects

One of the possible criticisms of the bacteriological data furnished
by the Chinese and Korean research workers about the pathogenic micro-
organisms on insects disseminated from airplanes, is that quantitative
work would have been desirable in the circumstances to ascertain the ap-
proximate number of bacteria present on each insect.

- At first sight this criticism seems‘justiﬁed for more than one reason.
For example:

a) Quantitative investigations are always more satisfactory and more in
accord with the general line of advance in microbiology.

b) The number of pathogenic micro-organisms per insect could constitute
a proof of artificial infection, since in that case the number carried by
each insect would be likely to be very large.

¢) A quantitative approach would permit of sharp comparisons between
the suspected insects and control material, i.e. individuals of the same
species collected from places having the same hygienic conditions as
those which have been subjected to the incursions of American air-
planes.

Such reasoning is of eourse entirely plausible, but a deeper analysis
reveals its abstract character and its irrelevance to the practical problems
which confronted the Chinese and Korean bacteriologists.

Let us first briefly examine the main characteristics of a quantitative
investigation. It can only be performed by diluting the material in ques-
tion and plating out samples of known volumes on suitable media. Ob-
viously it is necessary to know beforehand the nature of the pathogeni:
agent, for the media which will be suitable differ very greatly in different
cases. Qualitative investigations must therefore necessarily precede
quantitative ones, and this shows that the question is not so simple as it
might appear at first sight.

A much more serious difficulty is that often it may not be possible o
preserve the material on which the qualitative researches are being done,
long enough to permit of subsequent quantitative studies. Insects coming
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from one container may not be comparable (because different individuals
may not carry the same pathogens), and still less so those collected at
different times from different places. How then is one to find material
for quantitative experiments after the qualitative test (often difficult and
prolonged) has yielded a definite result?

But this is not all. Anyone who has any experience in quantitative
microbiology knows how difficult it is to obtain satisfactory results in the
first experiments. There are many difficulties in ascertaining the condi-
tions adapted to the growth of all, or the great majority, of the cells pre-
sent in a bacterial suspension. It is not so easy to make them form inde-
pendent, visible, and accurately countable colonies. Even with classical
and well-known bacteria it is difficult at first to obtain satisfactory data,
and it is necessary to pay attention to many complex technical detalls
which determine the success of this kind of research. It is superfluous to
say that these technical details vary among the various bacteria, and that
there are some micro-organisms with which it has always so far proved
impossible to obtain satisfactory data. '

Then again the working conditions during a bacteriological war must
be taken into consideration. The investigator has in his hands an un-
known material which has no doubt been subjected to artificial selection
in the laboratories of the attacking power. He is not working in condi-
tions sufficiently calm, nor with sufficient time at his disposal, to carry
through his investigations to a satisfyingly quantitative stage. New and
important material is continually coming in. One single and specific plan
of quantitative work would involve many complexities and take a long
time. Furthermore, by necessity, his first duty must be to find out as
quickly as possible the type of pathogen disseminated in order that urgent
preventive measures may be put into operation. It is patent, therefore,
that any criticisms of the Chinese and Korean bacteriologists on the ground
that their work has not been sufficiently quantitative, have little or no
pertinence.

It may be added that when there was an opportunity for an investiga-
tion approaching a quantitative nature, as in the case of the beetle Ptinus
infected with anthrax spores, an estimation of the number of bacteria p&r
individual was actually carried out (see App. BB).

In general, moreover, the evidence of the dissemination of insects
for war purposes was so conclusive as to render the quantitative argu-
ment quite irrelevant. The consistently negative bacteriological findings
from control materials of local origin, such as flies and feathers, further
lessen the significance of quantitative studies in the particular cases in-
cluded in the Report.
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APPENDIX D

Memorandum on the Mechanical T ransmission
of Bacteria by Normal Flies in China; Analysis
of Studies on Random Samples

One of the first criticisms which was applied to the material concern-
ing the suspected artificial infection of insects with pathogenic micro-
organisms, supplied from Korea and China to the Western world through
the Prague documentation, raised the question of the possible occurrence
of pathogens in or on normal insects, especially flies. It was said that
micro-organisms of the types discovered might well be expected to occur
in random samples of normal flies, not only under the abnormal circum-
stances of the Korean theatre of war, but also under the ‘“mediaeval
and unhygienic” conditions of NE China (Manchuria) and even of
Peking. The normal existence of typhoid carriers, for instance, was
mentioned, and it was thought likely that in the still “primitive” state
of latrines and manners in China, a certain proportion of normal
flies, - if examined, would be found to be infected. Hence certain pieces
of work of interest carried out by Chinese bacteriologists were abstracted
and included in the present Appendix.

H. Y. Yao, I. C. Yuan & Dorothy Huie, “The Relation of flies, Bever-
ages and Well Water to Gastro-intestinal Diseases in Peking.” Nat. Med.
Journ. China, 1929, 15, 410. :

The authors begin by saying that it has been shown by Torrey (Journ.
Inf. Dis. 1912, 10, 166) that dysentery, typhoid and paratyphoid bacilli
can be carried by flies. Their own study of the problem was made in
Peking, June-Sept. 1928.

It is stated that the conditions in Peking for the contamination of
flies by means of faecal matter were unusually favourable.

~ The flies were caught in fly traps, one being placed in each of three
localities: ‘ "

(a) A fruit shop without door or shutters in a very dirty and congested

“district where many open carts carrying human faeces passed every
day. ‘ ' a
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(b) An open shop in a small dusty street, where vegetables, sugar etc.
were sold.

(¢) A paint shop, screened, in a rather dirty street.

The flies were collected every day. They were of the following spe-
cies: Musca domestica (98.4%), Fannia canicularis and scalaris (1.1%),
Lucilia caesar (0.81%), Calliphora erythrocephala and wvomitoria
(0.16%), Sarcophage carnaria (0.08%). However, a complete ento-
mological study of the 384,193 flies captured was not made. By far the
greatest number of flies was caught during July and August, 83.2% of
" the flies being obtained from locality (a).

Bacteriological examinations were made once a week on flies captured
the same day. A batch of 100 flies was taken at random from each of the
three localities. The number of bacteria per fly internally and externally
was roughly computed. The findings were:

June July Aug. Sept.

Locality (a) ext. 11,000 75,000 104,000 55,000
” (a) int. 818,000 2,313,000 1,516,000 3,402,000
Locality (b) ext. 3,000 76,000 365,000 63,000
» (b) int. 168,000 2,591,000 3,550,000 6,062,000
Locality (c¢) ext. 4,000 21,000 81,000 21,000
” (c) int. _ 419,000 2,598,000 3,035,000 1,621,000

During the summer 50 batches of 100 flies each were tested for the
presence of E. coli of faecal origin, S. dysenteriae, S. typhosa, S. para-
typhosa and V. cholerae. Colon bacilli were found in the washings from
the surfaces or from the internal contents of the flies in 49 out of 50
batches tested (98% ). Usually (90%) they were found both externally
and internally. S. dysenteriae were isolated from the external washings
of 6 batches and from the internal contents of 12 batches during June and
July. S. dysenteriae were found internally or externally or both in 15 out
of 50 batches tested (30%). '

S. typhosa, S. pamtyphosa and V. cholerae were never encountered.

C. Y. Chow, in his paper “The Common Blue-bottle Fly, Chrysomyia
megacephala, as a Carrier of Pathogenic Bacteria in Peking, China”
(Chinese Med. Journ. 1940, 57, 145), states as a well established fact that
certain non-blood-sucking flies carry pathogenic bacteria such as those of
dysentery, typhoid, cholera etc. In text-books, he says, the species Musca
domestica is emphasised as being most important, but in fact Chrysomyic
megacephala is the most common summer species in Peking. Expressing
astonishment at the fact that Yao, Yuan & Huie failed to mention this
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gpecies in their work, he says that Chrysomyia megacephale seems to be
an ideal fly as a carrier of faecal-borne diseases because it breeds almost
entirely in liquid human faeces while the adult fly constantly visits fooed- -
stuffs, such as sweets, fruits, sliced water melons etc. This fact had already
been noted by Illingworth (Proc. Hawaiian Entom. Soc. 1925, 6, 253,
Patton (Chinese Med. Journ. 1926, 40, 543 & 603), Meng & Winfield
(Chinese Med. Journ. 1938, Suppl. II, 463).

In this investigation the flies were collected with a hand-net from:
(2) The open public latrines at Lung-Fu-Ssu near which there is a big
market where all kinds of foodstuffs are sold.

(b) The garbage container in Tung-An market.

(¢) Fruit shops in Tung-An market and the vegetable market in Tung
T’ an-P’ai-Lou.

Altogether 650 adult Chrysomyia megacephala were caught and tested
from these three places, (Aug. 23rd to Sept. 28th. 1939).

Escherichia coli of faecal origin was ascertained by the indol test,
V. P. test and methyl-red test. The dysentery, typhoid and para-typhoid
groups of bacteria were identified by transferring the suspected colonies
first on to an agar slant and then into various sugar tubes for observation
of the fermentation reactions and finally by agglutination tests.

The results are given in a table as follows:

) Dysentery Paratyphoid
Losalit Number E. coli Group Typhoid Group
ceality umber
of flies Ext. Int. Ext. Int. Ext.Int. Ext. Int.
(a) 250

(50 batches) 100% 100% 0 8% 0 O 0 o0
(b) 250

(50 batches) 100% 82% 0 0 0 o0 0 0.
(c) 150

(50 batches) 80% 80% 0 0 0 o0 0 0

In view of the fact that only 8% of the flies were found infected with
S. dysenteriae the author considered the possibility that some flies might
have lost their infection after they had left the latrine. He therefore
made a series of experiments on laboratory-bred flies using pure cultures
of S. dysenteriae and S. typhosa. 'The author found that bacilli of
the Shiga group may remain alive on the surface of the body of the fly for
at least 4 days and in the intestine of the same insect for 5 days. The
mannite-fermenting group of the dysentery bacilli may remain alive on the
external surface of the body as well as inside the intestine for at least 4
days. The survival period of S. typhosa on the external surface of the
fly was 2 days while internally they may live in the intestine up to 6 days.
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He concludes therefore “that the low rate of natural infection with
pathogenic bacteria in our fly material was not caused by the loss of a
previous infection but was probably due chiefly to the lack of material
containing these organisms.”
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APPENDIX E

An Investigation to Determine Whether the Flies
Naturally Occuring in the City of Shenyang
(Mukden) Carry Intestinal Pathogenic
Bacteria and Bacillus anthracis
(ISCC/8)

In order to find out whether the flies naturally occurring in the
city of Shenyang carry pathogenic bacteria, the Department of Ento-
mology, National Medical College, Shenyang, began on June 24th, 1952,
to collect flies in various districts in the city. After entomological
identifications they were sent to the Department of Bacteriology for
examination. In addition, flies killed by the city inhabitants were also
pooled together for examination. Those flies which had been dead
for two or three days were too dry for entomological identification,
and were therefore only examined for B. anthracis. - ‘

Section 1. Investigation on the pathogenic bacteria on the body
, surface and in the body of the flies
I. Procedure: :
(1) Collection of flies: From June 24th to June 28th, members
of the Department of Entomology went to the following districts of the
city (table I) to collect flies. '

Table 1.
NO. or 0‘5‘1 Around the South Total
lotg ™\ %, | Nan-hu | Ministry of | \POOcL £
Specieg % Trade building No. of | No. o
of fiy lots flies
Fannia secalaris, - 2 1 3 15
Muscina stabulans - 3 6 26 35 175
Lucilia sericata } 1 ] 3 1 5 25
Sarcophaga sp. ‘ 13 13 65
Calliphora sp. '3 3 15
Others : “ 3 3 15
Total 6 9 47 : 62 310
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The flies were first identified by the Department of Entomology, and
then the Department of Bacteriology took five of the same species from
the same district as a lot which was killed by ether and examined
in the following manner:

(2) Bacteriological Examinations:

(A) Pathogenic bacteria on the body surface. Five of the
flies killed with ether were washed in 5 ml. sterile physiological saline
(pH 7.2-7.4) for 15 minutes, after which they were taken out with
sterile forceps and placed in a sterile test-tube. The washings were
cultured as follows:

a) One ml. was added to peptone water (pH 7.8-8.0),
~ and incubated at 37°C for 24 hours. One loopful of this culture was
inoculated on a plain agar plate. The colonies were examined after
the plate had been incubated at 37°C for 24 hours.

b) One ml. was added to selenite-F enrichment medium.
After incubation at 87°C for 24 hours, one loopful was incculated on
Endo’s medium. The colonies were examined after 24 hours incuba-
tion at 37° C.

¢) Two drops of the washings were inoculated direétly
on a plain agar plate. The colonies were examined after 24 hours
incubation at 37° C.

d) Two drops of the washings were inoculated directly
on Endo’s medium. The colonies were examined after 24 hours in-
cubation at 37° C. Examinations of stained smears and pure culture
were made.

e) Examination of pure culture:

i) Intestinal pathogenic bacteria: Suspicious colo-
nies were cultured on Kligler’s culture medium. After 24 hours in-
cubation at 37° C the following examinations were carried out:

a. Colony characteristics, morphology of bacteria,
- Gram stain, motility, ete.

b. Biochemical characteristics: Gelatin liquefac-
tion, urea utilization, milk coagulation, citric acid utilization, indol
reaction and sugar fermentation mainly of glucose, lactose, maltose,
sucrose, etc.

¢. Immunological characteristics:, Agglutination
tests both on slides and quantitative, against the serum of typhoid,
para-typhoid A, B and C.
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il) Pure culture examination for B. anthracis: Colony
characteristics, *Gram stain, bacterial motility, growth in meat broth,
hemolytic property, indol reaction; fermentation tests for glucose,
maltose, sucrose, salicin, lactose, etc.; pathogenicity tests in white mouse
and guinea-pig; and Ascoli test.

(B) Pathogenic bacteria inside the body: The washed flies
were soaked in 5 ml. of 75% alcohol for 3 minutes, and then washed
once with sterile physiological saline. The flies were then soaked in
1:2000 sclution of mercuric chloride for 2 minutes, after which they
were washed with sterile physiological saline for three times and finally
ground in a mortar with ‘5 ml. of sterile physiological saline. The
resulting suspension was examined in exactly the same manner as before.

II. Results: Examination of 310 flies did not reveal intestinal patho-
genic bacteria (including cholera, dysentery and the Salmonella group)
and B. anthracis either on the surface or inside the insect bodies.

Section 2. Examinations to determine whethér the local specimens of
the non-biting stable fly of the city of Shenyang
carry any intestinal pathogenic bacteria

According to the results of examinations mentioned in the pre-
vious part, no pathogens were found in various flies. It was therefore
desirable to examine whether the local specimens of the non-biting
stable fly, collected by entomologists on the 12th and 13th of July
from the southern part of the city of Shenyang carried any intestinal
pathogens. These specimens had not been treated with disinfectants.

I. Procedure:

(1) Preparation of the flies: The non-biting stable flies were
killed by ether and fifty of them as a lot were ground in a sterile mor-
tar with 15 ml. of physiological saline into a suspension.

(2) Bactenologlcal examination:

i) One ml. of the suspension was inoculated into Kauffmann’s
medium. After incubation at 87° C for 24 hours, a loopful was trans-
ferred into Endo’s medium. This was again incubated at 87° C for
24 hours before examination of the colonies.

ii) The suspension was inoculated directly on Endo’s medium,
and incubated at 87° C for 24 hours before examination of the colonies.

iii) Efflamination of the colonies: Same as before.

II. Results: In 400 specimens of the non-biting stable fly collected
from the southern part of the city of Shenyang, no intestinal pathogenic
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bacteria (including the Salmonella group and the Shigella group) were
found.

Section 3. Examinations to determine whether the local forms of
flies in Shenyang carry anthrax bacillus

As hag been stated in the first section, it was found that from 310
flies of various species collected by the Department of Entomology
(National Medical College, Shenyang), no anthrax bacillus could be
isolated either from the external surface or from inside the fly bodies.
So we proceeded further to make bacteriological examinations on those
flies killed by inhabitants in Shenyang during the fly-abolition move-
ment (they were collected in a period of 3 days, June 28th to 30th).

Table II.

Name of District No. of Lots No. of Flies
Tieh-hsi District . 6 600
Pei-shih District .9 900
Shen-ho District 6 600
Ho-ping District 7 696

TOTAL 28 . 2796

I. "Procedure:

The flies were divided according to their localities into lots, each
composed of 100 individuals. Each group was then ground in a
sterile mortar, and 20 ml. of sterile physiological saline were added
to form a suspension, with which the following cultural examinations
were made:

(1) On plain agar plates, the characteristics of isolated colonies
were studied.

(2) The suspensions were inoculated in 1 ml. amounts into tubes of
meat broth. Stained smears were made on the next day for microscopic
examinations. The meat broths were further cultured on plain agar plates
for isolation and study of colonies.

u

(8) The suspicious colonies were picked out for stained smear
examinations and pure cultures, the latter being then used for examina-
tioris of motility, blochemlcal properties, pathogemclty and immuno-
logical reactions.
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1. Results:

No anthrax bacillus was isolated from 2796 flies collected from
the four districts.

Conclusions

1. The results of the first and second sections show that in an
examination of 710 flies (including 575 non-biting stable flies) no
bacteria of the Salmonella and Shigella groups, or cholera vibrios were
isolated.

2. The results of the first and third sections show that in an
examination of 3,106 flies, no anthrax bacilli were isolated.

Examined by: Chou K’un, Wu Lien-Hsi,
Yang Ming-Chiu and
Chao Lin.

Reported by: Hsin Chiin and

Ching Kuan-Hua.
August 1st, 1952.
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APPENDIX F

An Investigation to Determine Whether Local
Specimens of Chicken Feathers Collected from
the City of Shenyang and the Town of

K’uan-Tien Carry Bacillus anthracis
(ISCC/9)

From various districts of Shenyang (Mukden), feathers were
collected in sterile test tubes and brought back for bacteriological
examinations. The specimens from K’uan-Tien were collected in the same
manner and sent to our laboratory for examination.

Procedures:

Two or three pieces of feathers were put directly in meat broth
media. After they were incubated at 37° C. for 24 hours, microscopic
examinations of stained smears and isolation cultures on both plain agar
and blood agar plates were then carried out. The suspicious colonies
were taken out for pure culture for further examinations.

The methods adopted for pure culture examinations were stained
smear examinations, morphology of colonies, motility of organism,
biochemical properties,ﬂ pathogenicity test to animals and immunologi-
cal reactions.
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"Distriets Date of Collection No. :;a;%iganens
Shen-ho D July 3 5
Ho-ping D. July 3 2
Tieh-hsi D. July 3 2
Shenyang . Pei-kuan D. July 3 1
Ta-tung D. : July 3 2
Pei-ling D. July 3 1
Total 13
Nan-kuan D. July 5
K’uan-tien First D. . July 5 2
Total 3
TOTAL 8 16

Result and Conclusion:

From 13 local specimens collected from the city of Shenyang and 3
local specimens collected from the town of K’uan-Tien (16 spec1mens in
all) no anthrax bacillus could be isolated.

Examined by Pai Ching-yu
; Reported by Hsin Chiin
Date Reported: July 14, 1952.
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TIMONIES OF FOUR CAPTURED AMERICAN AIRMEN

TRAINING RECEIVED

REGARDING

BACTERIOLOGICAL

WARFARE

Case: | Nama of War CONTENTS OF LACTURES
Date of Capture '
No. Prisoner Disease Transmitting Agenis Bacteria and other Pathogens Misce
Time Place Lecturer Bacteria-Containers and Methods of Dissemination
Living Agents Non-living Agents
(1) By dropping a bomb full of dust and bacteria mixed together, which will ‘open in the
air so that the wind will spread the germ-laden dust; (2) by dropping dust directly from the
airplane itself, by means of a spraying device, so that there will be germs in the air wherever
the dust is sprayed; (3) by dropping a paper or cardboard box full of germ dust into water, which :
will open up after being thoroughly wetted; (4) by dropping a germ bomb which looks just like gﬁgﬂetg,th’cgletpg%%ir, i;l:felga?:
an ordinary bomb, but is filled with germ-laden insects, and which will open on contact with the Lice, fieas, flies, mosquitoes which have been covered with Typhus, typhoid, cholera, dy-
Aug. 25, 1951 Iwakuni, Japan Mr. Wilson ground to release them; (5) by dropping insects in paper or cardboard containers which will break rodents, rabbits and other germs; germ-filled soaps or sentery, smallpox, malaria, yel-
Lt ) open on contact with the ground, releasing the insects with their germs; (6) by dropping parachute small animals clothir;g' fountain-pens  filled low fever and plague. '
1 . K. L. Enoch Jan. 13, 1952 containers which will release small animals inside upon contact with ground, or by releasing such : with ge’rm-laden ink and food ]
animals from a boat behind the enemy shore line; (7) by artillery shells. contaminated with bacteria
In order to avoid harm to the insects, the bombs should be dropped from as low an altitude &
and at as low an airspeed as possible. If parachute-type weapons are used any altitude will suffice,
but it should be sufficiently low for example 1000 feet.
| Pilots and other |
Oct. & Dec. 1951 Kunsan, Korea | Major Browning receive protective inc
(1) The germs could be spread by dust, just as a smoke screen is laid down or spread by Inoculations shoul
ships moving in close to shore when the wind is blowing on to the shore or by low-flying jet air- germ-laden insects an
craft; (2) by dropping boxes that will become very fragile in the sun, allowing germ-laden in- . . . Typhus, typhoid, plague, yellow b;e'd for many genera
92 Lt. J. Quinn Jan. 13, 1952 Deec. 18, 1951 , Mr. Ashfork sects to crawl out; (3) by dropping bombs which look very much like regular 500 pounders which Lice, fleas, flies, mosquitoes, fever, cholera, malaria and ditions and are able t
’ ’ will split into two halves on touching the ground to release insects; (4) by dropping bombs which rodents. encephalitis, time, even in the 1
will open small doors in the air, thus letting the wind blow out the insect-carrying boxes ' They can withstand
inside; (5) by dropping insect-carrying clothes. for a very long time
Expected to sef 1‘
. " nel attending specia
June 1951 Craig Air Force| capt. Laurie being provid%d %vith
Base, U.S.A. & PY . )
. special inoculations |
) (1) Direct spraying from airplanes. (2) Germ bombs with variable time-fuses (V. T. bomb).
Feb. 22, 1952 |Camp Stoneman, [ capt, Holleman (3) Containers attached to parachutes (carrying animal or insect vectors). (4) Direct contamina-
US.A. tion of water-supply in the rear of enemy territory by intelligence agents.
: : : : th F
(1) Direct spraying from airplanes. (2) V.T. germ bombs. (8). Animal parachute bombs. beenTi;agigght‘e:& s
! The V. T. germ bomb will be dropped during a dive from 10,000 feet to 6,000 feet. The bomb Aircraft will be sent 1
- | will explode about 100 feet above the ground and.spread the germs for around 100 yds. This bomb 'germ spraying, ‘The
! will be dropped close to a city but not in it, because the North Korean people have used disinfec- . used in Korea and
tants widely in their cities and these would kill the germs. : ‘ ombs, three types of will be
The animal parachute type will be dropped during a dive from 10,000 feet to 1,000 feet. The Lice, fleas, rodents. g}s;;er‘g' w?vlll bb’e dissen’,’f,’,ated; E:ﬁg_l_of?og;}) special o
parachute will lower the bomb gently to earth, When the bomb strikes the ground, it will break namely typhoid fever, malaria, sterilized after return
3 Lt. P. R, Kniss Mar. 81, 1952 into two parts to let the animals and insects escape. This also will be dropped near a large city, and bubonic plague. pilot will take a she

| Mar. 21, 1952

K-46

Capt, McLaughlin

but not in it, where the people could kill the animals or insects as they escape.

With both types of bombs, the flight must not be over 12,000 feet or else the animals, insects

or germs will be killed due to lack of oxygen and the extreme cold.
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BACTERIAL BOMBS DROPPED

"RAINING BACTERIOLOGICAL
CONTENTS OF LACTURES 7
ind Methods of Dissemination Disease Transmitting Agents Bacteria and other Pathogens Miscellaneous Time Place No. of Bombs External Appearance of Bomb
Living Agents Non-living Agents
agd ba:]cteria mixed together, which will "open in the Yok .
aden dust; (2) by dropping dust directly from the j ooks exactly like a regular
7ice, so that there will be germs in the air wherever i, % 108 Hesngly, Keres 4 500 1bs. bomb except no time
w cardboard box full of germ dust into water, which , fuse,
(4) by dropping a germ bomb which looks just like Legﬂets,thtmlet DAPEL envtelop?s
aden insects, and which will open i . . : an other paper materials .
ects in paper or cardboard conﬁ,imgg :,%?zﬁcs,vm“&;gﬁ Lice, fieas, flies, mosquitoes, which have been covered with Typhus, typhoid, cholera, dy-
ae insects with their germs; (6) by dropping parachute rodents, rabbits and other germs; germ-filled soaps or sentery, smallpox, malaria, yel-
inside upon contact with ground, or by releasing such small animals. clothing; fountain-pens filled low fever and plague.
line; (7) by artillery shells. with germ-laden ink and food
the bombs’ should be dropped from as low an altitude contaminated with bacteria. Jan. 11, 1952 Chunghwa, Korea 4 .
achute-type weapons are used any altitude will suffice,
1000 fect.
Pilots and other personnel should constantly
receive protective inoculations.
st, just as a smoke screen is laid down or spread b :
ad is blowing on to the shore or by ]ow-ﬂyiné) jetdail?: Inlo?lat{ons ihoultfi1 be lfi«lept up ';o gate- b'gh; .
me very fragile in the sun, allowing germ-laden in- : germ-.aden insects and small animals nave pee ] Sout
which look very much like regular 50§ pgounders e\ralrhicr:lh Lice, fleas, flies, mosquitoes Typhus, typhoid, plague, yellow bred for many generations under laboratory con- e B o&{?;gg;l Evane, % "
"ground to release insects; (4) by dropping bombs which rodents. ! fever, cholera, malaria and ditions and are able to survive anywhere at any-
etting the wind blow out the insect-carrying hoxes - encephalitis, time, even in the most adverse environment. )
thes. They can withstand cold weather and can live Jan. 11, 1952 8 miles north of Kunuri, 2 "
for a very long time without food. Korea
Expected to see in 1952 all military person-
nel attending special courses in germ warfare, March 27, 1952 [South of Soriwon, Korea 8 Y
: Two exploded on the ground

being provided with protective masks and given
special inoculations against germs.

(2_) Gel:m bombs with variable time-fuses (V. T. bomb).
ying animal or insect vectors). (4) Direct contamina-
territory by intelligence agents.

(2) .V.fI‘. germ bombs. (3). Animal parachute bombs.
ed during a dive from 10,000 feet to 6,000 feet. The bomb
ad and.spread the germs for around 100 yds. This bomb
it, because the North Korean people have used disinfec-
d kill the germs,

Iropped during a dive from 10,000 feet to 1,000 feet. The
zarth, When the bomb strikes the ground, it will break
iects escape, This also will be dropped near a large city,
the animals or insects as they escape.

t must not be over 12,000 fect or else the animals, insects
ten and the extreme cold.

Lice, fleas, rodents,

In V. T. bombs, three types of
diseases will be disseminated;
namely typhoid fever, malaria,
and bubonic plague,.

The eighteenth Fighter Bomber Group has
been waging germ warfare since January 1, 1952.
Aircraft will be sent to Japan to be equipped for
germ spraying. The spraying method has been
used in Korea and has been successful. The
germ bomb will be loaded 15 minutes before
take-off by special crews. The aircraft will be
sterilized after returning from the mission. The
pilot will take a shower immediately after de-
briefing and the following day they will be given
a blood test to see if they are all right. The
material in the lecture is considered as “top
secret.” U.S, government will deny the facts of
germ warfare as long as possible.

¥

and gave rise to a grey cloud
of smoke rising to a height of
100 feet. Six exploded in the air
and formed a grey cloud about
100 feet in diameter which dis-
appeared in about 45 seconds.
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APPENDIX Gb

Entomelogical Data on the Insects Disseminated
. by U.S. Military Planes
(ISCC/10)

The present paper deals with the data on insects disseminated by
American planes in Northeast China and Tsingtac. It consists of two
parts: (1) general considerations and (2) considerations by species. The
specimens of insects and spiders mentioned in the present paper are kept
¢ither in Peking or Shenyang.

CONTENTS

I. General Considerations.
A. Evidence showing the dissemination of insects by American
airplanes.

B. Extent of dissemination and species of insects disseminated.

II. Considerations by Species.

(1) Housefly (Musca vicina Macquart)

(2) Non-biting stable fly (Muscine stabulans Fallen)
(3) Anthomyiid ly (Hylemyia sp.)

(4) “Blue-bottle” fly (Lucilia sericate Meigen)

(5) Sun fly (Helomyza modeste Meigen)

(6) Midge (Orthocladius sp.)

(7) Culicine mosquito (Culex pipiens var. pallens Coquillett)
(8) Aedes mosquito (Aedes koreicus Edwards)

(9) Human flea (Pulex irritans Linn.)

(10) Ptinid beetle (Ptinus fur Linn.)

(11)  Grouse locust (Acrydium sp.)

(12) Migratory locust (Locusta migratoria Linn.)

(18) Field cricket (Gryllus testaceus Walker)

(14) Springtail (Isotoma negishing Borner)

(15) Wolf spider (Tarentuls sp.)

I. GENERAL CONSIDERATIONS
A.  Evidence showing the dissemination of insects by American airplanes.
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'Since February 20th, 1952, these planes have continually disseminat.
ed various species of inseets in widespread areas of Northeast Ching,
and sinece March 6th, they have extended their activities to areas such
as Tsingtao, Shantung Province.

Judging from the circumstances in which insects were found, from
their connection with the planes, and from various entomological anomal-
ies, it can be ascertained that such insects were definitely not naturally
occurring in those localities, but were undoubtedly disseminated by Ameri-

can planes.

The following are the main reasons for this conclusion.

(1) Connection with air raids. These insects were all discovered
in places after American planes had intruded into the areas. For instance,
in the morning of March 4th, three planes raided Hung-Shih-La-Tz
village, K’uan-Tien hsien. In the same afternoon, large quantities of field-
crickets were discovered by the inhabitants on the snow-covered ground
outside the village. Another instance was the intrusion by one plane
early on March 7th along the line between Fu-Shun and Shenyang. Around
10:80 a.m. in the same morning, numerous anthomyiid flies were found
at Wu-Li-T’ai Bridge, Ku-Chia-Tze, Shenyang. In another case, one
plane intruded into Ch’ang-Pai area after 8:00 p.m. on March 26th,
and from the next morning the inhabitants of Chia-Tsai-Shui village of
that district discovered successively outside the village three four-
compartment bombs. In the neighborhood of these four-compartment

“bombs there were flies, midges, fleas, field-crickets, springtails and
spiders. At 9:00 p.m. on March 6th, an airplane intruded over Tsingtao
City and then numerous anthomyiid flies and wolf-spiders were found
on the next day along the part of the coast near Shan-Tung-Tou.

(2) Eye-witnesses. Not only was the discovery of the insects closely
related chronologically to the activities of American planes, but at some
places there were also persons who witnessed objects being dropped in
areas where insects were found shortly afterwards. For exsmple, on the
afternoon of March 6, 1952, Shan Wen-Jung and Tu Kung-Chou, inhabit-
ants of Tung-K’an-Tze, Antung, witnessed four American planes passing
over, and about ten minutes later discovered objects dropping down like
snow-flakes which after reaching the ground were found to be anthomyiid
flies, midges and spiders. On March 12, Han Yung-Pin, a salesman at
K’uan-Tien, witnessed the dropping of a bacterial bomb by an American
plane. On the next day, numerous anthomyiid flies and wolf spiders were
discovered near by the place which was later found to have been the point
of impact of the bacterial bomb outside the east gate of that town.
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(3) Anomalies in locality of discovery. Many of the insects were
discovered at those places where they generally should not be found.
For instance, springtails should be living in damp places, b.ut on March 4.
they were discovered in large numbers on the cement s?adlum .about 6 m.
high in a race course at Fu-Shun and on the top of a nelgh})c?urlng cement
silo about 12 m. above the ground. Fleas should be living on hosts,
or near the places where the hosts live. However, at Fu-shun and K’tﬁxan-
Tien, fleas were discovered on the surface of the snow after intrusions

by American planes.

(4) Seasonal anomalies of appearance. Most of the insects appeared
at the wrong season. For instance, the migratory locust passes winter
in the egg stage and the adult dies after laying eggs in the autumn. The
eges hatch out in April and May of the next vear. However, at mid-
night on March 15 following the intrusion by American planes, a large
number of locusts were discovered on cement ground still covered with
snow inside the city of Shenyang. In Northeast China houseflies usually
begin to make their appearance outdoors in May. Yet on March 17,
numerous such insects were discovered outside San-Ho village of Ssu-Ping
city.

(5) Anomaly of numbers of individuals. Besides the anomalies in
season and location, the number of insects discovered also shows import-
ant abnormalities. Although it is known that some insects may meta-
morphose earlier than they should, the number can not be too many.
For example, flies which pass the winter as pupae may occasionally meta-
morphose earlier, but they should certainly not appear in great numbers
in one locality especially when it is not their usual breeding place. For
example, the anthomyiid flies discovered at Ku-Chia-Tze, Shenyang, were
in tens of thousands, and in Ssu-Ping as many as 6000-7000 house flies
were found in a single group. Even more outstanding was the discovery
of tens of thousands of field-crickets at K’uan-Tien on the surface of the
snow. As we know fro mthe habit of field-crickets, it is not only impos-
sible to appear in swarms. Moreover, these insects having the habit of
hiding would not expose themselves on the surface of the snow. Therefore
one can understand that the appearance of these insects in large popula-
tions at the wrong season and at unusual places is very peculiar.

(6) Anomaly of association. Insects with similar behaviour and
h.abits can, under natural circumstances, be found in the same place at one
tlrn:e; Anything else is highly improbable. In the districts of Northeast
China flown over by American planes, the masses discovered consisted
usually of insects with quite different habits. For example, springtails,
together with fleas, were found in K’uan-tien. In the vicinity of the four-
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compartment bombs discovered near Ch’ang-Pai, midges (Orthocladius
sp.) were found with field-crickets (Gryllus testaceus Walker). “Blue-
bottles” (Lucilia sericata Meigen) and locusts (Locusta migratoria Linn,)
were found together in the district of Ma-Lu-Wan, Shenyang.

(7)) Anomaly of geographical distribution. The places where the
insects were discovered are mainly points along lines of communication
and all had been flown over by American planes. Nothing like this e
curred in other places of the same latitude and the same geographical
conditions. It should be emphasized that the area and frequency of the
appearance of unusual insect populations were in accordance with the
area and frequency of invasion by American planes. As we know, Liac-
tung province, north of the Ya-lu River was intruded over with the
highest frequency and greatest extent; the middle part of Heilungchiang
province came next, while the appearance of unusual insect populations
was shown to be exactly in the same order. As to the region in between the
two districts mentioned above (about north latitude 44°-47°), except
Harbin, no such insect population has been observed. This is contradictory
to the natural distribution of insects.

From all the above facts, there can be only one explanation, that is,
these insects were dropped by American planes.

In Europe, however, two arguments have been brought out, especially
in regard to the seasonal anomaly of the appearance of insects. First, it
has been argued that the continued napalm bombing might result in a
local heating of the earth, which would disturb the normal life-cycles of
various insects, and cause their earlier appearance. Secondly, the abnor-
mal appearance of the insects might not be due to meteorological changes,
but to some other natural factors in action which caused their earlier
appearance. These arguments, however, do not meet the case
First, no napalm bombing has taken place in Northeast China.
Secondly, in addition to seasonal anomaly, in many instances, the
appearance of insects was abnormal with respect to quantity and location.
Thirdly, it is difficult to see why only comparatively few out of the numer-
ous kinds of insects in Northeast China have been affected. One can
understand that the response of insects to a certain factor might be dif-
ferent for different species or even for different individuals, but, in &
large territory such as Northeast China, the effect could not be limited
~only to a few species, if general factors such as those upon which the above
arguments are based were acting. Let us take anthomyiid fly (Hylemyix)
as an example. Under this genus, the following species are common in
Northeast China: H. platura Meigen, H. antiqgua Meigen and H. pilipyge
Villeneuve; all these usually appear between April and May. Why did
they not also come out earlier under the supposed natural factors? The
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game thing holds true for other common species of flies such as the lesser
housefly (Fannia spp.), which usually appears in April, the .ophyra fly
(Ophym,spp.) and the flesh-fly (Sa’rcophjaga spp.), both of which usually
appear in May; though under the some condition, they also are uneffected.

B. Extent of dissemination and species of insects disseminated. -

American planes have disseminated insects over widespread areas
in €hina. In Northeast China, insects were discovered after the invasion
by American planes in an area bordered by Na-Ho and Ke-Shan to the
North, Chuang-Ho and Fu-Hsien to the South, Ch’ang-Pai and An-Tung
to the East, and Fu-Hsin and Chin-Chou ‘to the West. Moxjeover, insects
were also disseminated by American planes in Tsingtao, Shantung
provinee. | ‘

The insects disseminated consist of a large number of species with
different characteristics, and the following species are to be considered
in this report.

(1) Housefly (Musca vicina Macquart)

(2) Non-biting stable fly (Muscina stabulans Fallen)

(8) Anthomyiid fly (Hylemyia sp.)

(4) “Blue-bottle” fly (Lucilic sericata Meigen)

(5) Sun fly (Helomyza modesta Meigen)

- (6) Midge (Orthocladius sp.)

(7) Culicine mosquito (Culex pipiens var. pallens Coquillett)

(8) Aedes mosquito (Aedes koreicus Edwards)

(9) Human flea (Pulex irritans Linn.)

(10) Ptinid beetle (Ptinus fur Linn.)

(11) Grouse locust (Acrydium sp.)

(12) Migratory locust (Locuste migratoria Linn.)

(18) Field cricket (Gryllus testaceus Walker)

(14) Springtail (Isotoma negishina Borner)

(15) Wolf spider (Tarentula sp.)

From the general point of view, these insects form a highly hetero-
geneous group. Among them, there are insects which are well-known in
medical entomology, such as houseflies and “blue-bottle” flies, and inseets
which are important pests in agriculture, such as locusts and field-crickets.
In addition, there are insects which are previously considered as of little
ecomonic importance, such as sunflies and springtails.

II. CONSIDERATIONS BY SPECIES

(1) House fly (Musca vicina Macquart)
A. Discovery:

‘ On March 14th, 1952 at 10 p.m. American planes intruded‘into Ssu-
ping area. In the afternoon of March 17th, Wang Yu-Tsai, an inhabitant
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of San-Ho village, First District, Ssu-ping city, discovered a large number
of house-flies on the sandy ground at San-Tao-Lin-Tse outside the village,
On the next day, the district government mobilized the village inhabitants
and wiped out 6000-7000 flies.

B. Identification.
Scientific name: Musca vicing Macquart.
Order Diptera, Family Muscidae.

Identified by: Chin Yao-ting, Professor, National Medical College,
Feng Lan-pin, Lecturer, National Medical College.

Very similar to M. domestica in appearance. Mesonotum with four
well defined dark stripes. ly.[ale, width of front about one fourth to one
third of that the eye; abdominal terga orange, with a broad median black
stripe. Female, width of front slightly narrower than that of the eye;
abdomen resembling the male except the first, second and third terga
which are dark orange and with greyish yellow tomentum. This species
differs from M. domestica only in the width of the front and the shape
of the genitalia.

C. Bionomics.

It is widely distributed in China, Korea, Japan, Iran, India, Meditera-
nean region, Egypt, Australia, and America. It is the commonest species
in Hawaii (HEssig, 1942).

Its biology is very similar to that of M. domestica. They breed in
excrements, garbage manure, and decaying organic matters. In Tsinan,
Shantung, they were observed to breed in the period from June to October
(Meng and Winfield, 1943a). There are many generations a year depend-
ing upon local climatic conditions. In July and August, it needs about
10 days to complete the life cycle of one generation (Meng and Winfield,
1943c). In North China, this species passes the winter in pupal stage
(Feng, 1951). The adults frequent houses.

D. Discussion.

In North China, the adult usually appears in May. According to
Meng and Winfield (1941b), in Tsinan, Shantung, this fly begins to
appear in May. At the same place they have collected all the flies invading
a single house throughout one year. On analysis of a total of 1831 flies
collected, the housefly was found to be 91.77%, yet not a single specimen
appeared in the period from January to April. In Peking, Feng (1951)
has obtained the same results. He found that the fly passes winter as
pupa and the adult dies in the winter if house is not artificially heated.
‘The overwintered pupa begins to emerge in the beginning of May.
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The adults of M. domestica according to the records in Z[::Oreig?]
countries, also begin to appear in late spring. For iI}stance, at Sendai,
Japan, the aduits appear in the middle of May (Hori 19:49 and 1950).
Observations made by Graham-Smith (1916) in Cambridge, England
‘have shown similar results.

Northeast China is much colder than Tsinan. At Ssu-Ping, the
average temperature in March, 1952 was 1.4°C below zero. Based
on the above-mentioned observations, the earliest appearance of this
fly should be in May. However, on March 17, 1952, large numbers of
these flies were discovered in the open field at Ssu-Ping. This is evidentiy
anomalous, and closely connected to the activities of the American planes.

Bacteriological examination of the houseflies dropped by American
planes showed that they carried anthrax bacilli.
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(2) Non-biting stable fly (Muscina stabulans Fallen)
A. Discovery:

Non-biting stable flies were discovered following the intrusion of
American planes in the areas of An-tung, K’uan-Tien, and Shenyang. .
For instance, on March 4, 1952 six American planes invaded K’uan-Tien
after which non-biting stable flies, fleas and springtails were discovered
on the snow out side the south gate by Li Jun-chih, an inhabitant of the
third Lii of that county, on his way to the south gate.

B. Identification:
Sc1ent1ﬁc name: Muscina stabulans Fallen.
Order Diptera, Family Muscidae.

Identified by: Ch’en, Sicien H. Director, Laboratory of Ento-
mology, Academia Sinica.
Lu Pao-lin Assistant Professor, Department of
Entomology, Peking College of Agriculture.

Resembling the common house fly in general appearance, but larger
and more robust, about 7-9.5 mm. in length. Arista plumose, bearing
hairs on both the upper and lower sides. Thorax grey, with four
longitudinal black stripes on the mesonotum ; scutellum tipped with orange
tint. Fourth longitudinal vein not elbowed, converging but slightly towards
the third. Legs slender, reddish or yellowish brown in color. Abdomen
almost black in color, covered with grey in places, giving it a patched
appearance.

C. Bionomics:

The non-biting stable fly is a widespread almost cosmopolitan species
and is also recorded in China (Ouchi 1938, Wu 1940). The eggs are laid
upon decaying orangic matter and excrement, including human and rotting
cow dung, in which the larvae develop. The adults enter houses as well as
stables and other farm out-buildings. In North China, it hibernates
mainly in pupal stage and the adults hatech from the over wintering pupae
in about the middle of April (Feng, 1951). Observations were also made
in Peking and its vicinity, it was found that the fly was still in the pupal
stage in the middle of April. In Sendai, Japan, this fly begins to appear
at about the end of April (Hori, 1949) while in Kyoto of the same country,
they were observed in the years of 1933 to 1935 to appear even later,
in May (Ando, 1936).

D. Discussion:

Judging from the time of appearance of the non—bltmg stable fly
under natural conditions, we can see that in Northeast China the earliest
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time for the adults of this fly to appear should be the end of April. How.
ever in Shenyang, Antung and K’uantien they were discovered early in
March in abundance outdoors and on snow fields following the intrusion
of American planes. Obviously this is abnormal.

Bacteriological examinations showed that typhoid bacilli were
isolated from the non-biting stable flies dropped by American planes.
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(3) Anthomyiid fly (Hylemyia sp.)
A. Discovery:

Large numbers of Anthomyiid flies were found in An-Tung, Shen-
yang, K'uan-tien, and Tsingtao following the invasion by American planes.
For example, shortly after 8:00 p.m., March 6, 1952, Shan Wen-jung and
Tu Kung-Chou, staff members of the 5th District Government of Tung-
Kan-Tze, An-Tung City, witnessed four American planes flying south-
ward, and, about ten minutes later, saw objects falling down like snow-
flakes, which when reached the ground, were found to be anthomyiid flies,
midges, and spiders. People weére mobilized to make a thorough search,
and the same arthropods were found on the nearby hills and house roofs.

On March Tth, after an American plane intruded into the air of
 Shenyang and Fushun, a railroad worker of Ku-Chia-Tze station, Shen-
yang, while inspecting the tracks, found large numbers of anthomyiid flies
around Wu-Li-Tai bridge.

On March 12th, Han-Yung-Pin, a salesman saw a bacterial bomo
actually dropped by an American plane. From the next day om, a large
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number of anthomyiid flies and wolf spiders were suddenly found in places
around Lou-Ho-T’ao outside the east gate.

B. Identification
Scientific name: Hylemyia (Chortophila) sp.
Order Diptera, Family Anthomyiidae.

Identified by: Chen, Sicien H. Director, Laboratory of Ento-
mology, Academia Sinica.

‘Lu Pao-lin, Assistant Professor, Department of
Entomology, Peking Agricultural University.

The anthomyiid flies found in Shenyang, Antung, K’'uan-Tien. and
Tsingtao all belong to one species of the genus Hylemyia. This genus
contains many species, for example, Séguy, in 1937 gave a list of 559
species. The following fifteen species were recorded in China (Séguy
1937, Wu 1940, Kato 1939, 1949) :

(1) H. angustissima (Stein)—Hsitsang (Tibet)

(2) H. antique Meigen—Hopei, Inner Mongolia, and NE China

(3) H. bisetose (Stein)—Hsitsang (Tibet)

(4) H. depressa (Stein)—Hsitsang (Tibet)

(5) H. femoralis (Stein)—Hsitsang (Tibet)

(6) H. floralis Fallen—Shensi, NE China

(7) H. gracilis (Stein) —Hsitsang (Tibet)

(8) H. latigena (Stein)-—Hsitsang (Tibet)

(9) H. longirostris (Stein)-—Hsitsang (Tibet)

(10) H. nigribasis (Stein) —Hsitsang (Tibet)

(11) H. pilipyge Vill.—Inner Mongolia, NE China

(12) H. plature (Meigen)—Hopei, Inner Mongolia, NE China

(13) H. spinicosta (Stein)—Hsitsang (Tibet)

(14) H. subcilicrura Séguy—Shanghai

(15) H. tibetana Schnabl and Dziedz—Hsitsang (Tibet)

Though the anthomyiid fly discovered has not been identified to spe-
cles, it is certain that it differs from any of the fifteen species mentioned
above. This genus of fly has attracted people’s attention, especially in
Northeast China (Kato 1939, 1949), because it includes several impor-
tant pests on crops. This species, however, has never been recorded.

Length of body, 5-6 mm.; length of wing, 5.5-6.5 mm.

) Body black, densely pubescent; propleura and hypopleura without
bristles ; acrostichals 1 pair and dorsocentrals 2 pairs before transverse
suture; sternopleurals 1: 2; tibiae II with bristles on all sides. Arista
almost bare. Head greyish tomentose, thorax and abdomen brownish-grey
tomentose; mesonotum with 3 dark longitudinal stripes the middle one
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being broader; abdomen more or less flattened, with a median dorsal dark
stripe. Wings hyaline, darkened at base; anal vein more or less obsolete
toward apex. Male: eyes almost contiguous. Female: interocular space
much broader about twice the width of the eye. Hypopygium long angd
slender.

C. Bionomics:

As the present anthomyiid fly has not been identified to species, it
is impossible to know exactly its bionomics. There are great variations
in behavior and habits among the numerous species of this genus. The
larvae are saprophagous, scatophagic or omniphagic; very few are
parasitic. Those which feed on plants usually damage crops, for example,
H. brassicae (Bouche), H. platura (Meigen), etc. Adult flies frequent
flowers, grass and leaves; they may also be found at places where the
larvae breed.

For the same reason, it is impossible to know exactly the season in
which this anthomyiid fly appears under natural conditions. As a re-
ference, those of a few representative species of the genus are given
below.

(1) H. antiqua Meigen: In Korea, the adults first appear late in
April and abundant only in May (Yoko-o, 1940). In England, according
to Smith (1922), the adult flies of the same species generally first appear
in May, though some individuals may occasionally hatch out in winter
time. The occurrance of this fly in large numbers in the field only hap-
pens in about June.

(2) H. brassicae (Bouche) : It has not been recorded from China. In
England, adults of this species hatch out at the end of the second week in
May. The earliest date of its appearance recorded for the year 1926 was
May 14th (Smith, 1927). In Chicago, adults of the same species appear
in May (Metcalf and Flint 1951). Ecologically and geographically Chicago
corresponds with Tsi-Nan of Shantung Province in China, where the
weather is warmer than Northeast China.

(3) H. platura (Meigen): According to our observations, in the
northern part of China adults flies normally appear in May, though a few
individuals may hatch out late in April. Similarly, according to Metealf
and Flint (1951), at.places in middle United States on the same latitude as
Illinois, the adults begin to make their appearance also in the beginning
of May.

(4) H. pilipyge Vill: In Northeast China, the adult flies appea
around May and June (Kato 1939, 1949). '
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D. Discussion:

' From the data given above, it is clear that the anthomyiid ﬂie.:s make
their appearance in the late spring; especially in Nf)rtheast‘ Ch%na, th:a
known species of this group of flies will not appear until someumc:; in April
and May. But in the case under discussion, it was in the beginning of
March when the weather was cold and the ground was covered with snow,
large numbers of this species of anthomyiid flies were found in the open
on the ground or on the snow at Shenyang, K'uan-tien, Antung and other
places in Northeast China following the invasion by American planes.
Furthermore, the actual dissemination of this species of flies by American
planes has been witnessed in Antung. The same also happened in
Korea, and the finding of this species of anthomyiid fly dated as early as
January 28th. It is clear therefore that not only this fly has repeatedly
been found in large quantities at low temperature on snow surfaces, but
also that the first appearance of the fly in northern part of Korea is more
than one month earlier than that in Liaotung Province, Northeast China,
although these places are geographically so close together. These pheno-
mena are undoubtedly abnormal. Furthermore, anthrax bacilli have been
found in the anthomynd flies dropped by American planes.
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(4) “Blue-bottle” fly (Lucilia sericata Meigen)

A. Discovery.

Around 9:40 p.m. March 15th, 1952, after the invasion of Shenyang
City by American planes, Sun Chia-Hsiin, a public security guard, and
Chang K'uei-Piao, a firemen of the Nan-shih District, witnessed, at the
same time but from different spots, glistering objects falling from the air
over the area south to Ma-Lu-Wan. Immediately afterwards, numerous
“blue-bottle” flies were discovered over and around the dormitory at places
such as the cement playground, still covered with snow, of the Ministry of
Trade, Northeast China People’s Government. Together with these
“pblue-bottle” flies, non-biting stable flies, locusts, grouse locusts, etc.
were also discovered.

B. [Identification.

Scientific name Lucilia sericata Meigen v
Order Diptera, Family Calliphoridae.

Identified by: Feng Lan-Chou, Professor, Department of Parasi-
tology, China Union Medical College
Chao Chen-sheng, Assistant Professor, Department of
Parasitology, College of Medicine, Peking University

Commonly known as “blue-bottle” flies, with a yellowish-green
cuprenous color characterized by : basicostal scale yellow, sternite without
tuft of long hairs, arista plumose to the tip, and 8 pairs of postsutural
acrostichal bristles on the dorsal side of the thorax. Body length: 6.0-9.5
mm.

K

C. Bionomics.

“Blue-bottle” flies are found in Europe, North America, Australia
and Japan. They have also been recorded in China. This fly breeds in
putrefied animal tissues such as putreiied meat and animal corpses, etc.
The larva has been found in the feces of chickens and pigs. The life cycle
takes about twelve days at 80° F (26° C). The adult flies are especially
active in clear and warm days, and usually gather over putrefied refuse.
Occasionally they are found on flowers and leaves of various plants and
may fly into rooms. It passes winter in the pupal stage.
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D. Discussion.

According to the work of Graham-Smith (1916), in Cambridge, Eng-
tand, Lucilic appears in early May. And according to Hori (1949) this
fly usually occurs in the period from April to October in Sendai, Japan.
In North China, for instance Peking, they appear in early May, being
most abundant in June and July. The weather in Northeast China is '
colder than that in Peking. Hence the sudden appearance of} this fly in
abundance in March on snow covered cement playground is obviously

abnormal.
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(5) Sun fly (Helomyza modesta Meigen)
A. Discovery.

Large numbers of sun flies were discovered in Chin-chow, An-tung,
Fu-shiin and K’uan-tien, after the invasion by American planes. For
example, on March 4th, 1952, an American plane intruded into the air of
Chin-chow, and from March 5th on, Jen Tsan-I and Yueh Ching-lin, in-
habitants .of Fan-chia-tiin and La-la-tun, villages of Chin-chow, found
successively in those districts a large number of sun flies; as well as midges
and spiders.

B. Identification.

Scientific name: Helomyza modesta Meigen
Order Diptera, Family Helomyzidae

Identified by: Chen, Sicien H., Director, Laboratory of Ento-
mology, Academia Sinica
Lu Pao-lin, Assistant Professor, Department of
Entomology, Peking Agricultural University.

Small blackish fly with greyish tomentum, body length 3-4 mm. Head
yellowish or reddish brown, legs of a black colour more or less mixed with
red. Post vertical bristles convergent, there are 2 vibrissal bristles on
each side. Wings with the costal spines well-developed, mesopleural
bristles 1 or 2; sternopleural 1. Abdomen oval oblong; tergite VIII,
shickened and of a red colour.

C. Bionomics.

'H. modesta Meigen is found in Germany, Hungary, and Italy etc., not
been recorded in China,

Its life history has not been thoroughly studied. Sun fly breeds on
excrements and decaying organic substances. Many live in caves, and some
can be found on house windowpane. According to our observation, flies
of this family first appear in April this year in Peking, but is not found in
considerable number until early summer.

D. Discussion.

Since the weather of Northeast is cooler than that of Peking, the
appearance of sun fly should be later than that in Peking, and, of course,
should not appear in large quantity on snow. So the sudden appearance
of these flies in large quantity in cold weather or on snow and ice surfaces,
in Chin-chow, Fu-shun, K'uan-tien etc. after the invasion by American
" planes, is obviously abnormal. Bacteriological examinations showed that
the sunflies, Helomyza modesta disseminated by American planes carried
paratyphoid bacilli. ’
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(6) Midge (Orthocladius sp.)
A. Discovery.

Midges were discovered in Chin-chow, An-tung, K’uan-tien, and
Ch’ang-pai following the intrusion by American planes. For instance:

On March 4th, 1952, an American airplane invaded Chin-chow. Since
the 5th March, large numbers of midges were discovered successively at
Fang-chia-tun, La-la-tun ete. of Chin-chow by Jen Tsan-Yi and Yiieh
Ching-lin, local inhabitants. At the same time, sun flies and spiders were
also found.

On March 6th, 1952, at about 3:00 p.m., Shan Wen-jung and Tu Kung-
chow, officers of the 5th District Government, Tung K’an-tze, An-tung
City, witnessed four American planes flying southward. Ten minutes
later, objects were seen dropping down like the falling of snow, which
upon reaching the ground were found to be midges, anthomyiid flies, and
spiders. Upon searching, these 1nsects and spiders were also found on
the hills and roof tops.

On March 26th, 1952, after 8 p.m., an American plane intruded into
the district of Ch’ang-pai. Since 27th, inhabitants in Chia-tsai-shui
Village, discovered successively three four-compartment bombs in and
outside the village. In the neighbourhood of these four-compartment
bombs, large numbers of midges were discovered. At the same time,
field crickets and spiders, etc. were also found.

B. Identification.

Sclentlﬁc name: Orthocladius sp.
Order Diptera, Family Chlronormdae

Identiﬁed by: Liu Ch’ung-lo, Professor and Head of Department
' - of Entomology, Peking Agricultural University.
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The midges discovered in An-tung ete. belong to Genus Orthocladius,
The species name is to be determined. This genus of midge has been
recorded in the sub-continent of China. According to a preliminary
survey, only one species is found in Ho-pei and Ping-yuan provinces. Its
larvae are pests of wheat crops or its like plants. It is quite different
from the species dropped by American planes.

The present species is characterized as follows: Brownish black;
body length: male 8.4-4.8 mm., female 3.1-4.0 mm. Antenna 14-segmented
in male, 6-segmented in female. Eyes naked.

Maxillary palpus 4-segmented. Wing membrane with microtrichae. R243
and R4-+5 separate; R2--3 slightly closer to R1 at wing margin; cubital
fork behind r-m; m-cu absent; Cu2 slightly bent beyond middle with
apical end curved forward and not reaching the wing margin; anal vein
extending far beyond cubital fork; squama fringed. First tarsal segment
of front leg shorter than tibia; middle tibia with spur but no pecten; hind
tibia with 2 spurs, the inner long and outer one short, pecten present; first
and second tarsal segments of middle and hind legs each with a minute
spur; the 4th tarsal segment longer than the 5th. Ninth abdominal ter-
gite with a smooth anal point; coxites with long hairs on the outer margin
and a bluntly rounded lobe a little above the middle on the inner margin;
style long, narrow, dipper-shaped, with a short blunt appendage near the
apex.

C. Bionowmics.

The larvae of this genus breed chiefly in running or stagnant water;
only a few are terrestrial, still they select damp earth as their breeding
ground. The adults of some species may appear in March at a tempera-
ture below freezing point and may move about on the surface of snow
(for examples: Orthocladius nivium Kieffer; O. nivosus, Kieffer etec.).

Although the larvae of Orthocladius are living on bacteria, up to
1946, there has been no determination of the percentage of bacterial
infection for these midges nuder natural conditions. Brimley and Stein-
haus have proved that the larvae of the genus Chironomous can be ex-
perimentally infected with bacteria (Serratia marcescens Bizio). The
infection is not affected by the metamorphosis of the host and the bacteria
can be transmitted by the emerged adult.

D. Diseussion.

In An-tung, K'uan-tien, Chin-chow, and Ch’ang-pai, midges were dis-
covered after the intrusion of American planes. In some of the places,
they should not appear under natural conditions. For example, those
discovered-all of a sudden in large numbers at Ssu-ping-chieh Village,
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Chang-tien Town of K’uan-tien Hsien were found on a dry sandy dune
devoid of any grass or water in the vicinity. On the contrary, in places
such as Yang-mu-ch’uan in K’uan—tien and Ha-ma-tang in An-tung, which
are suitable for their breeding and are in the neighbourhood of the
localities where midges have been found in large numbers, no such
insects have been found. Even more unusual is the fact that in many
places, they were found together with spiders and field crickets ete. which
have entirely different habits from those of the midges, they have even
been found beside the four-compartment bombs at Chang-pai Hsien.

Bacteriological examination of the midges dropped by American
planes showed that they carried typhoid bacilli.
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(7) Culicine mosquito (Cuiex pipiens var. pallens Coquillett)

A. Discovery.

Around 9:40 p.m., March 15th, 1952, after the intrusion of Shenyang
City by American planes, Sun Chia-Hsiin, a public security guard, and
Chang K’uei-Piao, a fireman of the Nan-Shih District, witnessed, at the
same time but from different spots, glistering objects falling from the air
over the area south to Ma-Lu-Wan. Immediately afterwards, numeroug
culicine mosquitoes of both sexes were discovered over and around the
dormitory in places such as the cement playground and veranda of the
Ministry of Trade, Northeast China People’s Government. Together with
these culicine mosquitoes, locusts, grouse locusts, “blue-bottle” flies and
non-biting stable flies were also discovered.

B. Identification.

Scientific ndme: Culex pipiens var. pallens Coquillett.
Order Diptera, Family Culicidae

Identified by: Ch'in Yao-t'ing, Professor, National Medical
College, Shenyang

A medium sized yellowish brown mosquito characterized by :—ventral
cornu of the lateral plate of phallosome very broad and plate-like, median
process stout, blunt at tip, (differing from typical pipiens of which the
ventral cornu is pointed). Lateral arm of tenth sternite short, narrow.
Proboscis and tarsi not banded. Abdominal tergites with narrow pale
bands at the base. Femora and tibiae not banded or striped.

C. Bionomics.

This species is found in East Africa (Patton and Evans, 1929), Cali-
fornia, U.S.A., Japan (Hsiao and Bohart, 1946), Korea (Hsiao, 1946) and
China (Chin, 1936; Ho, 1931; Wu, 1940), etc. In North China it breeds
in water containers, and in the polluted water of drains and ponds. Oc
casionally it breeds in rice fields.

The adult mosquito is usually seen in human residence, being more
active at night. In daytime it hides itself in dark places. It prefers
human blood, and is therefore an annoying insect.

In Peking this species appears in May, being most prevalant in June.
July and August, and decreases in number gradually after October. The
male dies in winter, while the female passes the winter by hiding itself in
damp, dark and warm rooms.
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D. Discussion.

This mosquito was discovered outdoor at midnight on March 15th.
gt a temperature of 10°C below zero. Under such conditions it was irr}-
possible for them to appear naturally. Furthermore, in this mosquito it is
the female mosquito that passes the winter, but the mosquitoes discovered
in this incident consisted of both sexes. Hence, we can assure that it is
impossible that these mosquitoes which appeared in March were of local

origin.
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(8) Aedes mosquito (Aedes koreicus Edwards)
A. Discovery:

On March 15th, 1952, at 9:00 p.m. American planes intruded
the air of Tieh-Ling. On the 19th, Wu Feng-chih, a worker of the Tieh-
Ling station discovered in the neighborhood of station large numbers of
aedes mosquitoes and midges, ‘

B. Identification:

Scientific name: Aedes koreicus Edwards
Order Diptera, Family Culicidae.
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Identiiied by: Ch’'in Yao-ting, Professor, National Medical College,
Shenyang. '
Chang Tsung-pao, Director, Laboratory of Mos.
quito and Fly Research, Institute of Hygiene
Dairen.

Aedes koreicus is a medium-sized blackish mosquito, with the foliow-
ing  characteristics: Proboscis long and slender, longer than front
femora. Maxillary palpi of male insect slightly shorter than the pro-
boscis. Mesonotum with five yellowish stripes of which the central one
is the broadest, forking just in front of the scutellum. Lateral to it being
two shorter stripes on each side, the outermost of which are somewhat
arched. First four tarsal segments of hind leg pale-ringed at base.

C. Bionomics:

Aedes koreicus is distributed in Japan and Korea (Hsiao, 1946:
Hsizo & Bohart, 1946). It is also recorded in China (Ho, 1931; Feng,
1933; Wu, 1940).

Their larvae are found in water accumulated in those places such as
flower pot, water jars, etc. in the neighbourhood of houses. Excavations
of rocks and small pits are also breeding places of this species of mos-
guitoes. The adults suck blood from man or dogs at night but they may
occasionally do so in day time. In North China, they pass winter as eggs
(Feng, 1937). Kobayashi (1983) had the same observation in Korea.
The eggs can resist extreme cold, dry and other adverse conditions, but
all the adults, larvae and pupae die in winter.

D. Discussion:

Under natural conditions, Aedes koreicus passes winter in egg stage
and in Shenyang the adults will not appear until the end of May. There-
fore the discovery of such mosquitoes on March the 19th, in Tieh-ling fol-
lowing the intrusion by American planes is evidently not a natural event.
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(9) Human flea (Pulex irritans Linn.)

A. Discovery:

In Fu-shun and K’uan-tien insects such as fleas, sun flies, midges
were discovered in fields, on the surface of snow and other spots following
the intrusion by American planes. For instance, on March 2nd, 1952
twelve groups of American planes in succession intruded Fu-shun, An-
tung and other places. On the same day after the air raid Li Shu-k’u, an
inhabitant of Ta-kou Village, Fu-shun City, on her way to Li-jen Village
discovered numerous fleas in the snow covered field. The average tem-
perature in Fu-shun for that day was 6.2°C below zero.

- B. Identification:

Scientific name: Pulex irritans Linn.
Order Siphonaptera, Family Pulicidae.

Identified by: Feng Lan-chou, Professor, Department of Parasi-
tology, China Union Medical College, Peking.
Chao Chen-sheng, Assistant Professor, Department
of Parasitology, College of Medicine, Peking
University.

Pulex irritans Linn. is characterized as follows: General colour dark
bl“OWl}, -eyes present, genal and pronotal ctenidia absent, labial palpi
reaching about half length of fore coxa, an ocular row of two bristles,
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hind femur with a row of seven or more spines inside. Mesopleuron
narrow, without internal rod-like thickening from the insertion of coxg
upward. Fifth hind tarsal segment longer than second.

C. Bionomics: ‘

Human fleas are found all over the world, and has also been recorded
in China. The adult is a temporary ecto-parasite of warm blooded animalg
including men, cats, dogs, rats, etc. Both the male and female suck bloog,
may change from one host to another at any moment, and are carried to
different places by the movement of the host. The adult flea lives rather
long. According to experimental record (Bacot, 1914) at the tempera-
ture of 40-50°F with nearly saturated moisture in the air, the fed fless
can live for 513 days while under starvation they can live for 125 days.

D. Discussion:

Human fleas are generally found on the body or near the resting
places of their hosts. Now in places like Fu-shun and K'uan-tien they
were suddenly discovered on the surface of the snow in the fields, follow-
ing the intrusion of American planes. Undoubtedly they were disseminat-
ed by American planes.
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(10) Ptinid beetle (Piinus fur Linn.)

A. Discovery:

On March 20, 1952, two American planes intruded into the Liaoyang
district. Inhabitants of Pei Chiao Ch’ang Village, Liaoyang Hsien saw
s reddish object of the size of a thermos bottle falling down from the air.
Large numbers of ptinid beetles were soon found outdoors on the wall,
ground and field. Discovery of these beetles was also made in the neigh-

bouring Anshan city area.

B. Identification:

Qcientific name: Ptinus fur Linn.
Order Coleoptera, Family Ptinidae.

Identified by: Liu Chung-lo Professor, and Head of Department
of Entomology, Peking College of Agriculture.

Lu Pao-lin Assistant Professor, Department of
Entomology, Peking College of Agriculture.

Ptinus fur is a small beetle. Sexes dimorphic: male, 3.4-4.4 mm. in
length, body elongate-ovate in shape with very long antennae; female,
body ovate with antennae much shorter. Characterized chiefly by the
presence of, on each side of the disk of the pronotum, a yellowish brown,
subtomentose cushion; and the presence on the elytra of longitudinal rows
of punctures with fine brownish hairs, and a white hairy band near the
base and another before the apex.

C. Bionomics:

Ptinid beetle is widely distributed all over the world. According to
Hsin (1951) and Kuan (1952), its occurrence in China has been recorded.
They are storage pests. According to Hsin (1951), Li (1952), Cotton
(1947), Hayhurst and Britten (1942) and Shepard (1947), under natural
conditions they are mostly found in warehouse, granary, flour mill, or
factories and storehouses for animal and plant products, causing damages
to the stored grains, flours, furs, and leathers, ete. They are also a well-
known museum pest, destroying especially dried animal and plant speci-
mens (Curran, 1925; Patton, 1931).

It' has one to three generations each year, depending upon climate.
In China, it generally overwinters in the larval stage, but occasionally
as adult. Hach generation requires about three and half months. The

adult is active at night, retiring into hiding places during the day, and has
the habit of death-feigning.
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D. Discussion:

A comparison of the circumstances under which the ptinid beetles
were found in Liaoyang and Anshan, with their natural behavior, makes
the following four points noteworthy:

1. Ptinid beetles should be found in warehouses, especially in those
for the storage of grains, flours, furs and leathers, or other places where
these materials are kept. However, in Liaoyang and Anshan Hsien, they
were found outside dwellings instead of around warehouses. They were
not only found outdoors on the ground and walls, but also in the fields,
This phenomenon is definitely unnatural.

2. As mentioned in the literature, ptinid beetles are nocturnal.
However, at Liaoyang, they were discovered in daytime in the field where
they should not appear normally. This is at variance with their ordinary
behavior.

8. A survey of the areas from which ptinid beetles had been collected
revealed within the region the absence of storehouses for grains, furs,
leathers or other materials, and of circumstances in the dwellings which
might have caused the multiplication of ptinid beetles in large numbers.
Under natural conditions, therefore, it is impossible for such quantities
of ptinid beetles to appear at the places of discovery.

4. Subsequent to the sudden appearance of large numbers of ptinid
beetles in Pei Chiao Chang Village, Liaoyang, on March 20, 1952, an in-
vestigation was made in order to find out further the possibility of natural
occurrence of ptinid beetles in such likely places as storehouses for grains,
ete. in the vicinities of Liaoyang and Shenyang. As a result no presence
of these beetles was revealed. It is, therefore, readily concluded that the
appearance in quantities of the ptinid beetle in Liaoyang and other places
is neithér natural nor due to migration or dispersion from neighbouring
regions. )

It is evident from the four points discussed above that at that time
no ptinid beetles had appeared at places where they might naturally
occur, while on the contrary they suddenly appeared in large numbers
after the intrusion of American planes at places as Pei Chiao Chang
Village, Liaoyang, where natural conditions did not permit their appear-
ance. Therefore, from the entomological point of view, the appearance of
ptinid beetles in Liaoyang is entirely abnormal.

Bacteriological examinations revealed that these beetles carried
anthrax bacilli. '

— 150 —



Reference

R 1952 FREFLET HITA MARFE TEH R 95 Ao
phk 1951 FTEEFEAS > LERHATHE X 1387 o

mahe 1952 EHEATARGE BBMAF 2:T38le

A A 1934 BETAM)  BRFTHTF46 (8):79—223, A99H o

Cotton, R. T. 1947 Insect pests of stored grain and grain products. Min-
neapolis, Burgess Pub. Co., 242 pp., 98 figs.

ran, C. H. 1925 Note on Ptinus fur L. and wvilliger Reitt., as stored

Cur
product pests in Canada. Rept. Ent. Soc. Ont., 55:28-29.

Hinton, H. E. 1941 The Ptinidae of economic importance.
Bull. Ent. Res., 81:331-381, 59 iigs.

Hayhurst, H. and Britten, H. 1942 Insect pests in stored products.
'~ London: Chapman and Hall Ltd., 108 pp., 54 pls.

Patton, W. S. 1931 Insects, ticks, mites and venomous animals of medical
and veterinary importance, Pt. 2, Public Health. Croydon, H. R.

Grubb, Ltd., viii 4+ 740 pp., 388 figs., 57 pls.

Reitter, E. 1911 Die Kifer des Deutschen Reiches, Fauna Germanica.
Bd. 8, 436 pp., 48 pls., 147 fis.

Shepard, H. H. 1947 Insects infesting stored products. Univ. Minn. Agric.
Expt. Sta., Bull. 341, 40 pp., 20 figs., 4 tables.

(11) Grouse locust (Acrydium sp.)

A. Discovery:

Around 9:40 p.m., March 15th, 1952, after the intrusion of Shenyang
City by American planes Sun Chia-hsiin, a public security guard, and
Chang K’uei-piao, a fireman of Nan-shih District, witnessed, at the same
time but from different spots, glistering objects falling from the air over
the area south to Ma-lu-wan. The Ministry of Trade of the People’s
Government of Northeast China made searches in the very night after it
had been notified of this observation. Grouse locusts, together with
migratory locusts, “blue bottle” flies and non-biting stable flies, were
found on the cement ground and on the verandah of the second floor of
the dormitory building of the Ministry of Trade and in the nearby streets.

B. Identification: :
Scientific name: Acrydium sp. Order Orthoptera, Family Acridiidae.

Identified by: Ch’in Yao-t'ing, Professor, National Medical Col-
lege, Shenyang.
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Size small, measuring about 6.8 mm. in length, 24 mm. in width,
Head inclined downwards; vertex usually broader than the eye and is
slightly protruding in between the eyes. Antenna longer than the head,
with 12-14 segments. Pronotum well developed, and the ridge produced
posteriorly reaching nearly to the tip of hind femora. Hind femur well-
developed, nearly as long as the tibia, and is ornamenated with dark
brown spots. Hind tibia long, slender, spiny and with four spurs at the
tip. General coloration pale brown, pronotum with a few or without
black spots.

C. Bionomics:

Under natural conditions, this group of insects frequents shaded
places, and passes winter as adult or mature nymph. They may remain
active if kept in the insectorium. During hibernation they hide them-
selves in shaded grassy grounds or in heaps of fallen leaves at the base
of bushes and weeds. In Peking, the hibernating adults may appear in
April. Their ova require a certain number of days to mature. Then they
mate, the females lay their eggs and the adults die. The nymphs develop
slowly, they shed their skin 5-6 times before reaching the adult stage.

D. Discussion:

Under natural conditions at Shenyang this species should appear
during the middle or last ten days of April. However, in the night of
March 15th, when the temperature was still ten degrees Centigrade below
zero, large numbers of this insect suddenly appeared after the intrusion
of American planes. They were found at such unnatural places as on
the verandah of the second floor of the dormitory building and on the
cement ground in the courtyard of the Ministry of Trade, in the streets,
and other nearby places. Moreover, they were found together with
migratory locusts, “blue-bottle” flies and non-biting stable flies. The
abnormal appearance of the grouse locust in season and in localities
together with the activity of the intruding American planes all speak
to the fact that this insect together with migratory locust, the “blue

bottle” fly and ‘the non-biting stable fly, were all disseminated by Amer-
ican planes.
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(12) The Migratory locust (Locusta migratoria Linn.)

4. Discovery:
Around 9:40 p.m., March 15th, 1952, after the intrusion of Shenyang

Citv by American planes, Sun Chia-hsiin, a public security guard, and
Chang K'uei-piso, a fireman of Nan-shih District, witnessed, at the same
time but from different spots, glistering objects falling from the air over
the area south to Ma-lu-wan. Migratory locusts were then found on the
verandah of the dormitory of the Ministry of Trade of the People’s Govern-
ment of Northeast China, and in its neighboring areas. Together with
the migratory locusts, non-biting stable flies, “blue-bottle” flies and
grouse locusts were also found.

B. Identification:
Scientific name: Locusta migratorie Linn.
Order Orthoptera, Family Acridiidae.
Identified by:  Chen, Sicien H., Director, Laboratory of Ento-
mology, Academia Sinica.
Lu Pao-lin, Assistant Professor, Department of
Entomology, Peking Agricultural University.

Male: body length, 40-50 mm.; wing length, 42-54 mm.
Female: body length, 42-55 mm.; wing length, 46-56 mm.

Adults of both sexes yellowish to dark brown in general, mandibies
black. Pronotum with a prominent dorsal carina, and a black stripe on
each side. Antenna long, filiform, with 26 segments; scape and pedicel
short but large; other segments long and slender except the terminal
one which is short. Face nearly perpendicular in lateral view. Front
margin of prothorax straight; hind margin rounded. Fore wing long
and narrow, marked with brown spots, and extended far beyond the
flbdominal tip, the extended part reaching two fifths of abdominal length
in average, Hind wing membranous, broad, transparent, and pale yellow.
Hind tibia with spines, pale brown in majority and red in few of the

sp.ecimens examined. Hind femur slightly shorter than half of the fore
wing.

C. Bionomics:

In North China there are generally two generations a year. If the
weather at. the end of autumn is high in places of southern Kiangsu and
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Chekiang provinces a third generation nymphs may be produced, though
they can never develop into adults due to the attack of frosty weather.
Ordinarily the overwintering eggs hatch in between April and May. They
are the {irst generation nymphs, called summer locust. About forty days
later, the aymphs emerge into adults. Thus the adult locusts may appear
from mid-June to early July. They begin to lay eggs about 15 days after
emergence. The egg stage lasts 2 to 3 weeks. This is the second generation
nymphs, called autumn locusts which appear in about mid-July. These
nymphs develop into adults in mid-August to early September. Then
oviposition takes place in one or two weeks after emergence. Not long
after egg-laying, all the adults die. The egg masses are deposited in soil
to pass winter.

In China, the migratory locusts occur mostly on waste lands along
the banks of rivers or on strands of lakes. They occur also on alkaline
lands, salt fields and sea beaches where weeds are usually abundant,
On account of the limitations by the heavy rainfall (more than 1,000 mm.)
in places south of the Yangtze River (28° N. latitude) and by the low
temperature (in winter the average being below -4°C and the average
minimum being below —10°C) in places north of Peking and Chin-
huangtao, migratory locust has never been recorded for these areas
where only a few solitary locusts may sometimes be found sporadically
among weeds in July, August and September.

D. Discussion:

The migratory locust is one of the important pests in China. Studies
on its biology and breeding places have been carried on more than 30 years.
According to our knowledge, under natural conditions the gregaria phase
of this locust is impossible to appear in Shenyang. Although the solitary
phase may occur in fields and areas covered with weeds in July, August
and September, yet it is entirely impossible to be found in such cold
season as the temperature was —10°C, and on the frequently cleaned
second storey verandah inside the city. However, they did appear in the
night following the intrusion of American planes. Moreover, the dropping
objects from the airplane had been witnessed. It is therefore concluded
that the appearance of these locusts was closely related to the intrusion
by American planes.
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gregaria (Forsk.). Trans. R. Ent. Soc. Lond., 101 (1) :1-58.
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Rev. Biol., 25:363-407.

Ruhzov, I. A. 1932 The habitats and conditions of grasshoppers outbreak
in East Siberia. Bull. Plant Prot., Leningrad, Ent., 3:33-130.
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1951 Some recent advances in locust research. The Advance-
ment of Science, 8 (29). '

(13) TField Cricket (Gryilus testaceus Walker)
A, Discovery:’

On March 4th, 1952, after 10 a.m., three American planes intruded
Hung-Shih-La-Tze Village, Sixth District, K’uan-Tien Hsien. Yi{ Chi-
Yuan, a teacher of the First District Primary School, with his students
Pai Pao-Kuei and others, discovered at about 4 p.m. on the same day a
large number of cricket-like insects on the snow-covered ground along
the southern bank of a river, about half kilometer away from their
school. They picked up a few with twigs for close examination and they
found that the insects were almost in a state of stupor but the legs could
still move. The area of dissemination was about 2000 square meters with
a maximum density of about 10-20 individuals per square meter. They
therefore reported immediately to the District Government which verified
the discovery. These insects were later identified as Gryllus testaceus
Walker. According to the record of An-Tung Observatory, the average
temperature on that day was -7.2°C.

. f&gain, on March 26th, after 8 p.m., an American plane intruded the
d{strlct of Ch’ang-Pai. Since 27th, inhabitants in Chia-Tsai-Shui Village
discovered one after another three four-compartment bombs in and out-
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side the village. In the neighbourhood of these four-compartment bombs,
crickets, midges, etc. were found. The former were later identified as
Gryllus testaceus Walker.

B. Identification:

Scientific name: Gryllus testaceus Walker.
Order Orthoptera, Family Gryllidae.

Identified by: Chu Hung-Fu, Vice Director, Laboratory of
Entomology, Academia Sinica.

This species has long been recorded as. Gryllus mitratus Burmeister
both in China and Japan. However, according to Shiraki (1936), Grylius
matratus is found in Taiwan Province only and comparatively few in
number. The field cricket of China and Japan should be Gryllus testaceus.
The difference between these two species is: in mitratus, as described by
Burmeister, the posterior margin of mesosternum is straight, while in
testaceus, it is triangularly emarginated in the middle.

Body length: Male, 18.9-22.4 mm., female, 20.6-24.25 mm. Shining
dark brown on dorsum and lighter on venter. Head light brown, but
black vertex; antenna 213 to 219 segmented. Pronotum blackish brown
with two crescent-shaped markings. Fore wing light brown, shining;
hind wing yellowish brown, longitudinally folded at tip and extended
beyond abdomen, cercus-like. Posterior margin of mesosternum trian-
gularly emarginated. Hind leg strong, brownish in color; hind femur
with six pairs of strong spines and also three pairs of spurs. Tarsi three-
segmented, the middle segment smaller, the basal segment long and spiny,
with a pair of spurs at tip, the inner spur longer than the outer, the latter
almost as long as the middle tarsal segment. Ovipositor brownish in
color, slightly curved; cerci brown.

C. Bionomics:

According to Chu (1951), Gryllus testaceus Walker has only one
generation each year, and passes winter as eggs. The eggs start to hatch
at the end of April. However, hatching will be delayed to the end of
‘May when eggs are laid in shaded places. The nymphal stage has 6
instars and takes 20-25 days to become adult. In the beginning of October,
after mating, the female lays eggs in soil and the insect passes winter in
. the egg stage. Adults die in the middle or the end of October, when the
weather becomes cold.

Under natural conditions, the adults emerge in the latter part of
May and lay eggs in the middle of October. One to eight days, average
3.7 days (average of 34 individuals) after laying eggs, the adults die.
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There is no marked difference between male and female. The longevity
of the adults is about 141-151 days, averaging 145.83 days (average of 10
individuals). In an experiment performed in 1950, it was found that the
adults which emerged in the incubator (31°C) during the period from
Tebruary 23rd to 25th also lived to the end of September. So the low
temperature in October may be considered as the main cause of death

of the adults.

D. Discussion:

Based on the-above mentioned data that the field crickets pass winter
as eggs and the adults appear in the middle of May and die in the begin-
ning of October, we can conclude that the appearance of tens of thousands
of adult crickets in March, on the snow over an area of about 2000 square
meters, is definitely unnatural and it is disseminated by America planes.
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(14) Springtail (Isotoma negishina Bérner)
A. Discovery:

Since February 29th, American planes have intruded successively
into the districts of K’uan-Tien, Fu-Shun, Shenyang, Hsin-Ping and
other places. Following the intrusions, large numbers of springtails were
found in the above mentioned areas, for instance:

1. On March 4th, Huang Teh-Kung and Keng Ch’eng-Lin of the
Fu-Shun Mining Administration discovered large numbers of springtails
on the cement stadium of the race course 6 m. above the ground, on the
cement roof of a bulldmtr about 12 m. high and on the outer window
sills.

2. On March 8rd, Liu Kuang-Yi, an 1nhab1tant of the Old Station
District of Shenyang found large numbers of sprmgtalls on the snow and
ice in front his village. The area of dissemination was estimated to be about
1.5 kilometers in length and 0.5 kilometer in breadth. - The greatest
density was about 60-70 insects in a square meter.

8. On March 4th, Tang Yii-Ying, a worker of a post office of Ching-
Yuan Hsien was examining the wire lines at Wan-Tien-Tze in the Tth
District of Hsin-Ping Hsien. On his way home, he discovered large
numbers of springtails on the surface of snow and ice in the fields, along
the high way, and on and*below the Sung-Mu Hills at Ta-Pien Kou
Village of that district. The total area was estimated to be about 250
meters in length and 200 meters in breadth.

B. Identification:

Scientific name: Isotoma negishine Borner*,
Order Collembola, Family Isotomidae.

Identified by: Ma Shih-Chiin, Associate Entomologist, Laboratory
of Entomology, Academia Sinica.

Body length about 2 mm. The body is of a dark violet colour: legs
and furcula pale whitish. Antennae langer than head (as 5.6:4) with
segments in relatlve lengths nearly as 13:20:19:28. Sensory organ of
the thlrd antennal segment composed of 2 shghtly curvmg rods accom-

) ‘Another species of sprmgtan dxssemmated by American planes has been 1dent1ﬁed
as Xenylla sp.
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panied by a shallow groove. Fourth antennal segment with one apical,
sensory bulb and 8-4 curved sensory hairs. Eyes 8 on each side. . Post-
antennal organ broadly elliptical, about 2.5 times larger than the adjacent
eye. Unguis rather straight, with a conspicuous inner tooth. Ratio of
each body segment as (2.7:2.6) : (1.4:2.1:2.8:2.5:1.4:1.0). Anal and
genital segments distinct. Furca on 5th abdominal segment, extending
peyond* ventral tube. Manubrium with many short hairs dorsally and
ventrally. Dentes two to two and one third times as long as manubrium,
glender, gradually convergent, crenulate dorsally. The crenulations dis-
appeared at a point about 1.5 times the length of the mucro from the tip.
Mucro shorter than hind unguiculus, quadridentate, apical tooth the long-
est, the anteapical one shorter. Third and fourth teeth usually opposite
to each other. Rami of tenaculum quadridentate; corpus with 8 to 10

ventral setae.

C. Bionomics:

Isotoma negishing Borner is widely distributed. They have been
recorded in Europe, Asia and Japan, but not in China.

The adults may be found in any season of the year, but more abundant
hetween November and February. They inhabit mainly in the low and
marshy ground, in the forests, and along rivers and lakes. Occasionally,
they may be also found in decaying wood or putrifying organic matter
and its neighboring soil. They are frequently found together with
Isotoma violacea Tullhery. They keep themselves away from strong light
but are attracted by darkness and moisture. They cannot resist dryness,
but can withstand cold, and may be found on the ice or snow along rivers
or in low land in winter. Experimentally they cannot survive at a humid-
ity below 60%.

D. Discussion.:

Following the intrusion by American planes into Fu-Shun, Shenyang,
Hsin-Ping etc., large numbers of springtails were found, along the course
of their flight, in localities where such insects should not occur. For in-
stance in Fu-Shun they were found 6 m. above the ground on the stadium
in the race course, on the cement roof of a 12 m. high building, and or
the outer window sills of the houses. From literature on the ecology and
habits of this and other allied species it can be concluded that under
natural conditions the finding of large number of springtails in the above
mentioned localities is definitely impossible. Furthermore, in Korea, many
springtails have actually fallen on to the bodies of the soldiers. It clearly

ind.ic?t_es that the appearance of springtails was resulted from the
act¥v1t1es of the American planes. R
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(15) Wolf Spider (Tarentula sp.)
A. Discovery: »

Since February 29th, 1952, after the American planes repeatedly
intruded into An-Tung, K’'uan-Tien, Pen-Hsi and Tsing-Tao, large quan-
tities of spiders were found suddenly in these areas, for example:

"1. On March 3rd, Wang Yi{i-Sheng of Military Health Office, An—Tu?lg
City, found large numbers of spiders on snow around the patriot memorial
tower at the Wrestling Ground in Chen-Chiang-Shan Park. They were
scattered over an area of approximately 5000 sq. m. with a max1mum
density of more than twenty spiders per sq. m.
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9. On March 4th, Chao Kwang-Hsin of Lao-Kuan Village, Ta-Yii-Ku,
Pen-Hsi, found large numbers of spiders, flies and mosquitoes on snow
and ice at the ‘west bank of the river. Meteorological records of that
day showed that the maximum temperature was -2°C, and the minimum
was -19°C, with an average of -9.9°C.

3. On March 12th, Han Yung-Pin, a grocer salesman at K'uan-Tien
gaw a germ bomb dropping from an American plane, and then large
numbers of spiders and anthomyiid flies were discovered in the nearby
areas of Lou-ho-t’ao, outside the east gate of the city, on 13th, 14th and
15th. ’

B. Identification:

Scientific name: Tarentula sp.
Order Araneida, Family Lycosidae.

Identified by: Wang Feng-chen, Professor, Tientsin Army Medical
College. :

The genus Tarentula is widely distributed including China.* Owing
to the fact that all the spiders examined were immature, it was not
possible to identify to species.**

It is greyish brown in color. Cephalothorax with two broad, black
longitudinal stripes on the back and a discontinuous -black longitudinal
line in the middle. Eyes arranged in three rows of 4:2:2. Lower margin
of chelicera with two condyles. Legs brown with irregular black markings;
three tarsal claws, the third one with a few teeth. Back of abdomen also
with two longitudinal stripes but being narrow and zigzag in form, not

so prominent as those of cephalothorax. Also pale shaped patterns
between these two stripes. ‘

* The recorded species of the genus Tarentula in China are as follows:

1. Torentula aculeata, Clerck—Hsin-chiang |
2. »  corinate Olivier—Kan-su
3. » clarki Hogg—Kan-su
4, » ephippium Hahn—Kan-su, Hsin-chiang
5. » erudita, Simon—DPeking
6. » hsinglungshanensis Saito—Jeh-ho
7. ” ordosa Hogg—Kan-su
8. ” parricide Karsch—Peking
9 »  pulverulente Clerck—Kan-su
10. » pseudoannulata Roesenberg und Strand—=Su-chou,
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Nanking, Szechwan

11. ” schmidti Hahn—Kan-su
12, ’ sp. aff. trabalis Clerck—Kan-su
13. » swatowensis Strand—=Shan-tou (Swatou)

*+I ,ycosa sp. was also found among the spiders dropped by the American planes.

C. Bionomics:

This group of spiders generally lay eggs in May and June, or Septem.
ber and October. Young spiders can migrate to other places by floating
in the air with the aid of its own gossomer. In winter, they usually hide
themselves under fallen leaves, grass, stones, or in pits, although on sunny
days, some might come out occasionally.

D. Discusston.

As mentioned above, under natural conditions spiders of this group
usually hide themselves under various shelters in cold season, and de-
finitely would not come out in large numbers. In this case, however,
the spiders were found in large numbers on snow or on ice at a tem-
perature below zero degree centigrade in Antung and K’uan-Tien, follow-
ing the intrusions of American planes. It is therefore concluded that
they were dropped by the American planes.

Bacteriological examinations showed that these disseminated spiders
were contaminated with Bacillus anthracis and Pasteurella multocida.
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Fig. 1. Musca vicina
Macquart. Fig. 2. Muscina stabu-
.lans Fallen.




Fig. 5. Aedes koreicus
Edwards.
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APPENDIX H

Summary Tabulation of Species of Insects
and Spiders Indentified

With Graphs Showing Anomalies in the Appearances of Unusual
Insect Populations and of Winter Temperatures of Shenyang and
Harbin, 1951-1952 in Comparison with Figures for 1950-1951

SUMMARY TABULATION

DIPTERA, Muscidae, house-fly
Musca vicing

Gen. descr.: a “house-fly” closely related to the occidental species
domestica.

Habits: frequents decaying organic materlal and human food
and dwellings.

Seasonal abnormality of appearance: normally appears beginning

. “of May but much more abundant in June.

Here found in abundance mid-March. Inc. NE China (No
napalm).
Anomaly, about 8 weeks.

Swarm density: no data.

Bact. finding: anthrax. ‘

Remarks: widely distributed, common in Hawaii as well as in
East continental Asia.

Identified by Ch’in Yao-ting & Féng Lan-Pin.

DIPTERA, Muscidae, Non-biting stable-fly
Muscina stabulans

Gen. descr.: like a big occidental housefly.

Habits: larva phyto-saprophagous.

Seasonal abnormality of appearance: 4 weeks, normally appears
in April. -

"Swarm density: no data.

Bact. finding: typhoid.

Remarks: has appeared mostly in association with masses of
Lucilia, always the adults.

Identified by Ch’en Shih-Hsiang (Sicien H. Chen) & Lu Pao-Lin.
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DIPTERA, Anthomyiidae, anthomyud fly
Hylemyia sp.
Gen. descr.: black and about the same size as ordinary occidental
houseflies.

Habits: phytophagous, saprophagous, ete., larvae of many species
attack roots and stems, e.g. onion bulbs adults frequent
flowers. _

Seasonal abnormality of appearance: species of the genus normally
appear in May, found in abundance as early as end of Jan.
and ready to lay eggs. Inc. NE China (no napalm). Anomaly
14 weeks. 3

Swarm density: 5—100/sq.m.

Bact. findings: cholera, typhoid, paratyphoid, dysentery in Korea;
anthrax in China.

Remarks: of the genus Hylemyia some 600 species are known, 15
have been recorded from China (incl. Tibet & Manchuria),
of which 4 are common in NE China. These are floralis,
platura, antiqua, and pilipygae. Species floralis appears only

"in Aug. or Sept. Now the species here identified is not tHe
same as any one of these uncommon or common species
hitherto recorded. ‘ ,

No previous suggestions of possible occurrences as swarms
on snow. Meteorologically winter was normal in NE China.

Identified by Ch’en Shih-Hsiang & Lu Pao-Lin.

DIPTFRA Calliphoridae, carrion-fly

Lucilio sericata

Gen. descr.: “blue-bottles”, body of metalhc colour variable from
blue to green.

Habits: larvae feed on decaying animal matter.

Seasonal abnormality of appearance: normally appears in May,
found in abundance March. Incl NE China (no napalm).
Anomaly: 8 weeks.

- Swarm density: no data.

Bact. findings: no data.

Remarks: has appeared mostly in association With masses of
Muscina, always the adults.

Identified by Féng Lan-Chou & Chao Chen—Sheng

DIPTERA, Helomyzidae, sun-fly

Helomyza modesta -
Gen. descr.: like Hylemyia but smaller
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Habits: similar to Hylemyia. No detailed work to have been
done on this insect or its ecology.

Seasonal abnormality of appearance: normally appears end of
April, found in abundance mid-March. Incl NE China (no
napalm). Anomaly, 6 weeks.

Swarm density: no data.

Bact. findings: paratyphoid.

Remarks: Only one species previously recordsd from China,
namely, H. engeli. ’

Identified by Ch’en Shih-Hsiang and Lu Pao-Lin.

DIPTERA, Chironomidae, midge

Orthocladius sp.

Gen. descr.: small mosquito-like insects.

Habits: larvae generally aquatic; details unknown for this species.

Seasonal abnormality of appearance: none, can appear in March.

Swarm density: 100/sq.m.; it has been seen “falling down in
black masses”

Bact. findings: typh01d

Remarks: has usually appeared in association with Hylemyia and
other flies.

The genus is a large one, but the species here identified is
not one which had hitherto been recorded from China.
Identified by Liu Ch’ung-Lo. The original identification

Chironomus was wrong.

DIPTERA, Culicidae, mosquito

Aedes koreicus

Gen. descr.: medium size.

Habits: not definitely proved that it transmits acute encephalitis;
the suspicion is stronger for Aedes chemulpoensis.

Seasonal abnormality of appearance: normally appears end of
May, found middle March: Incl. NE China (no napalm).
Anomaly 10 weeks. .

Swarm density: up to 70/sq.m.

Bact. findings: none.

Remarks: none.

Identified by Ch’in Yao-T’ing & Chang Tsung-Pao.

Culex pipiens var. pallens

Seasonal abnormality: same as for Aedes, anomaly of some
10 weeks.

Bact. findings: none.

Identified by Ch’in Yao-Ting.
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SIPHONAPTERA, Pulicidae, flea

Pulex irritans
Gen. descr.: usual form and habit.
Seasonal abnormality: none.
Swarm density: as many as 7000/sq.m.
Bact. findings: plague (in Korea).
Identified by Féng Lan-Chou & Chao Chen-Shéng.

ORTHOPTERA, Locustidae, locust

Loeusta migratoria
Gen. descr.: common locust. '
Seasonal abnormality of appearance: normally May and June,

found in abundance March. Anomaly about 8 weeks.

Swarm density:.no data.
Bact. findings: none.
Remarks: associated with Lucilic and Muscina.
Identified by Ch’en Shih-Hsiang and Lu Pao-Lin.

ORTHOPTERA, Tettigidae, grasshopper

Acrydium sp.
Gen. descr.: sometimes called grouse locust.
Seasonal abnormality of appearance: Normally appears in April.
Anomaly about 4 weeks.
Swarm density: no data.
Bact. findings: none.
Identified by Ch’in Yao-Ting.

ORTHOPTERA, Gryllidae, field-cricket

Gryllus testaceus

Gen. descr.: the largest of the insects involved, about an inch long.

Habits: omnivorous, polyphagous.

Seasonal abnormality of appearance: very marked indeed, normal
appearance of adults end of May, found in abundance mid-
March, when usually there is no stage present other than
that of the eggs. Incl. NE China (no napalm). Anomaly
10—14 weeks, allowing for Manchurian climate.

Swarm density: 10-20/sq.m.

Bact. findings: none.

Identified by Chu Hung-Fu.

COLLEMBOLA, Isctomidae, spring-tail, snow—ﬂea
Isotoma megishina

Gen. descr.: primitive wingless insects frequen’cmov damp places,
water, snow (very resistant to cold), only 2 mm. long.
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Habits: do not usually come in contact with man.

Seasonal abnormality of appearance: none, but the places in
which they appeared, house verandahs, seats of a high
stadium, hats and clothes of volunteers, very peculiar.

Swarm density: no figures, but it should be noted that it must
have been very considerable, since such minute insects
would have had to have been present in very great numbers
to have attracted any attention at all.

Bact. findings: Rickettsia not further identified, dysentery
(Korea).

Remarks: Collembola are eaten by ducks. Could there have been

some thought of infecting man with some pathogen by this
indirect route?
It is to be noted that several times specimen tubes of Col-
lembola came in which contained many fleas (Pulex
wrritans) mixed among them. This was an extraordinary
association, and not realised by the people who sent them
in. T’ang Fei-Fén, however, was not able to find P. pestis in
these fleas.

Identified by Ma Shih-Chiin.

ARACHNIDA, Lycosidae, spiders
Tarentula sp.
Lycosa sp.

Gen. descr.: both species brown, total size when appendages con-
tracted, the size of a large pea.

Habits: predaceous.

Seasonal abnormality of appearance: normally found end of
April, found in abundance (it should be emphasised that
the numbers were greater than any other form except the
anthomyiid flies) beginning of March or earlier.

Anomaly some 6 weeks at least.

Swarm density: 20/sq.m.

Bact. findings: Pasteurella multocide and anthrax.

Identified by Wang Féng-Chen

ADDENDA

DIPTERA, Trichoceridae, crane-fly
Trichocera maculipennis
Gen. deser.: large mosquito-like insects.

Seasonal abnormality of appearance: none, can appear in April
(Karandikar, 1981). ‘
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Swarm density: no data.

Bact. findings: neurotropic virus.

Remarks: this species was inculpated in the encephalitis case
(App. FF, GG) but is not now thought to have been con-
cerned.

Identified by Ch’en Shih-Hsiang & Lu Pao-Lin.

PLECOPTERA, Nemouridae, stone-fly

Nemoura sp.

Gen. descr.: primitive winged insects with. flat transparent wings
about twice as long as their bodies.

Habits: frequent water and stones on water edge; prefer to run
rather than fly, and fly very slowly. Easily confused with
“flying ants”, by which name the peasants call them.

Seasonal abnormality: no data.

Swarm density: up to 100/sq.m.

Bact. findings: none.

Identified by Hu Ching-Fu (Chengfu F. Wu)
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Note 1. Abscissa represents monthly temperature averages for Nov. 1950—April 1951
of both cities.

Note 2. The monthly mean temperatures were all below zero during the period from
Nov. to March.

Note 3. The lowest mean temperature was -20.7°C

Text Fig. 2. Graph comparing the winter temperature of Shenyang and Harbin, 1951-
1952 with figures for 1950-1951.



APPENDIX I

Questions Addressed to the Korean Minister
of Health and Replies Received

A. QUESTIONS ADDRESSED TO THE KOREAN
MINISTER OF HEALTH

‘Pyongyang, 30th July, 1952

It will easily be understood that the International Commission must,
so far as possible, familiarise itself with the scientific data which were
the basis for documents previously disseminated to the world (e.g. First
Korean Report, SIA/1; Report of the Democratic Lawyers, SIA/4;
Report of the Chinese Scientific Commission, NCNA/85; SIA/13, ete.).
The Commission will naturally have to clarify in its report some of
the most important phenomena described in these documents, and could
not confine its work only to those cases which the Korean and Chinese
colleagues have subjected to intensive study. The Commission therefore
addresses the following questions to the Minister, with the hope that it
may be possible to obtain the answers to them before its departure from
Pyongyang. It does this with much hesitation, being unwilling to add
to the heavy burden which the Minister already has upon his shoulders,.
but it must of necessity seek to validate and to explain or modify the
statements contained in previous accounts circulating in the occidental
world..

1) In the first and third reports above mentioned it was said that in
1952 ticks had been disseminated by planes, and that these ticks
were of a species never previously reported from Korea. What was
the zoological identification of these ticks? Latin name? Is it
confirmed that the species had never previously been reported from
Korea? Was it carrying encephalitis virus? Did it belong to a
species known to do so? If not, what pathogenic organisms was it
carrying? In what numbers were the spécimens found?

2) In the first report it was said that certain bat parasites, 'nyctenbmd
flies, had been found in conditions such that dissemination from
planes was suspected. Has this been confirmed? If so, what was
the species? Latin Name? Has it been suggested that these insectfs.
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3)

4) .

5)

6)

v7)

8)

9)

10)

11)

could carry any organism pathogenic to man, and if so, what? I
what numbers and circumstances were these animals found?

In the reports there have been frequent mentions of flies infected
with cholera and with typhoid (S. typhosa); were these always
the anthomyiid flies of the genus Hylemyia?

The first report also speaks of tests showing that on one sample of
flies, 2 out of 30 proved positive for cholera. In later investigations,
were the percentages higher? :

The first report spoke of ants. Is it still believed that they were
disseminated by planes? What was their zoological identification
(Latin hame)? What disease organisms could they have been
carrying? . In what numbers were they found?

- The first report spoke also of mosquitoes. Is it still believed that

they were disseminated by planés? What was their zoological identi-
fication (Latin name)? In another report (SIA/2) they were
identified as Aedes koreicus; is that confirmed? What pathogenic
organisms ‘would they be carrying? In what numbers were they
found? ,

In the second report there is mention of beetles of the genus Tenebrio.
Is it still believed that they were disseminated by planes? What
was their zoological identification (Latin name) ? What pathogenic

- organisms could they have carried? In what numbers were they

found ?

Is it now possible to say definitely, for these or for any other cases,
that there is strong reason for thinking that insects have been dis-
seminated by air activity which belonged to genera or ‘species hither-
to unrecorded from Korea?

- The second report gave details of an outbreak of plague in the

village of Bal-Nam-Ri near ',An‘-J u, where out of a population of 600,
there were 53 cases with 36 deaths. Could the Commission have
further details on this incident?

It is said in the third report that Collembole were thrown down
together ‘with, or 'in the midst of, “white viscous masses’”; What

-was the nature of this sticky material?. What further information

is available about 11:‘?

It is also said in the third report that quantities of “lyophilised

" proteinaceous material” were found. What has been done to deter-

mine the "nature of this substance, and what results were reached‘7
Did it contain living bacteria? If so, what? . ‘
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12)
13)

14)

15)

16)

17)

It is further said in the third report that insects were often sprayed

. directly from planes. Are any further evidences available for this?

How was it supposed to occur?

‘What types of containers have been found dropped from planes?

The Commission would like to have the opportunity of careful
examination of as many as possible before leaving Korea.

The third report speaks of 804 incidents which took place between

- 28th January and 81st March. Between the 81st March and the

middle of July there must doubtless have been many more. Could
the Commission have more details on all these incidents, especially
a summary breakdown by provinces, and especially by types of
insects or other vectors employed, and pathogenic organisms thus
carried or delivered direct?

Is it possible to confirm what was said in the third report on the
appearance of cases of anthraz of domestic animals? To what extent
was this disease of animals known or endemic in Korea previously?
Is it still believed that vectors or mechanical carriers of anthrax
bacilli have been disseminated by planes? If so, what were the
carriers employed? Have there been any human cases?

In the third report there is mention of fish found on hill-sides and
proved to be infected with dysentery (S. dysenterine). Have these
statements been confirmed? Were the fishes found in the neigh-
bourhood of reservoirs, giving the impression that the aim of the

- planes was to contaminate the drinking-water supplies?

The third report also contains a description of shells fired in the
neighbourhood of the front line by artillery, and containing insects.
This description has been found more or less incredible in western
countries. Perhaps by some mistake it had been intended to say
shells containing bacteria, which would be much more possible.
The Japanese propesed (and perhaps used) long ago shrapnel in
which the metal fragments inside had been contaminated with a
gelatinous covering containing B. welchit (gas gangrene bacillus).

The Commission begs. the Minister to elucidate these points.

B. REPLIES RECEIVED TO THE ABOVE QUESTIONS

- The Commission, in acknowledging with thanks the following replies

communicated from the Minister of Health of Korea, records its under-
standing of the difficulties which prevented the answers being more
.laborate in character, though by no means detracting from their 1nterest
Comments added are enclosed in square brackets.

. Peking, 21st August, 1952
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1}y Ticks

2)

3)

4)

The word “tick” was a mlstranslatmn The animals in question
should have been termed red mites.

They were identified as Trombicula akamushi, a mite belonging
to the family Trombidiidae.

[This is the well-known mite which in Japan and China carries
the pathogenic agent of tsutsugamushi fever, Rickettsia orientalss,
This mite is related to the common Microtrombidium aoutre of
Europe]. "

. This mite was previously known in Korea. That the specimens
found were carrying any pathogenic agent was not determined.

Nevertheless, it was still considered that the specimens had
been disseminated by American planes. They had occurred in
company with many other arthropods, among which flies and fleas
were the most numerous. The incident of 28th January, when they
were found, was one in which the density of the arthropods on the
snow amounted to about 10/sq. yard.

Bat Parasites

It was to be considered confirmed that nycteribiid flies,
parasites of bats, had been found in circumstances pointing to
their dissemination by American planes. They were found among
other insects on the snow in a misecellaneous delivery.

Owing to war-time difficulties it had not so far been possible to
make an exact zoological identification.

Whether this species had previously been reported from Korea
or not, could not be decided from the literature at present at the
disposal of Korean entomologists.

It was still uncertain whether these nycteribiid flies had been
carrying any pathogenic agent harmful to man or animals.

Flies

- It was confirmed that certain batches of anthomyiid flies dis-
seminated by American planes had been infected with cholera.
Whether these had always been Hylemyia, spp., couId not be de-
finitely stated.

Flies, Percentage Infected

In general the percentage was not uniform. The ﬁgure of 2
positive out of 30 had only been one of the early cases.

Later baigches showed higher percentages.
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5)

6)

7

8)

9

Often, however, only qualitative tests on massed specimens of
the insects, had been done.

Ants
It was to be considered confirmed that these had been dis-
seminated by American planes.
Zoological identification had not been made.
No pathogenic agents had been found in or on the ants.

Mosquitoes »
It was to be considered confirmed that these had been dis-
seminated by American planes.

The mosquitoes disseminated were Anopheles sp.; no pathogenic
organisms have been found on or in their bodies; no report has been
issued concerning Aedes koreicus.

Beetles

The report of the Koreans themselves (SIA/1) had made no
mention of these, but nevertheless the information contained in
S8IA/4 was substantially correct. Beetles related to the mealworm
(Tenebrionidae), had appeared, in circumstances which pointed to
their dissemination by American planes. No pathogenic bacteria
were found in or on these insects. Precise entomological identifica-
tion was not done.

Unrecorded species
No reply received.

Plague
The only further information relevant was that the cases began
thr-ee days after the discovery of the fleas.

It was to be noted that the first cases were bubonic in character,
while later on pneumonic cases began to appear. The epidemic
spread with great rapidity.

10) and 11) Sticky masses of Proteinaceous Material, and Collembola.

The protein material found was sticky and hygroscopic; aec-
cording to some eye-witnesses, lumps of it looked like the half of a
boiled egg without the yolk.

It was hygroscopic and absorbed water on the surface of the
Snow.

It contained mannitol-fermenting dyséntery bacteria.
[These could be one or more of several kinds of Shigella, e.g.

- flexnert or alkalescens.]
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12)

13)

‘14)

15)

16)

The -chemical composition of the masses showed them to he
composed of proteoses, peptones and polypeptides. Theré could
thus be little doubt that the material was a freeze-dried culture of
bacteria. in some medium such as bouillon, casein digest or the like,
The relation with the Collembola, Isotoma mnegishina, found with
this material, remained unclear. ‘

Spmymg of Insects Direct from Planes

This had been deduced from many examples of large numbers
of 'insects on the snow, after the passage of American planes,
unaccompanied by any containers. Frequently the insects were
found just at dawn on the snow, after the prev1ous passage of a
plane before it was light.

Many eye-witnesses had actually seen insects falling from the
air, and some .of them actually fell upon their clothes and caps.

Frequently also American planes were seen to leave behind
what looked like black round masses or to emit a black smoke from
the tail. These diffused as they fell, and immediately afterwards
large numbers of insects were found on the snow.

Containers ' :

The Commission will [and did] see at Pyongyang examples of
(a) the four-compartment bacterical bomb, (b) the card board
cylinder equipped with parachute, and (¢) fragments of green plastlc
artlllery shells. :

Numbe'r of mczdents

The. figure of 804 was a preliminary one. Since the time at

 which it was published, the number has risen very greatly.

Anthrazx
‘It was to be considered confirmed that cases of ‘animal anthrax

- had been observed and verified in the northern part of Korea.

Human cases had not been reported yet

_Fish

Bacterla of the Salmonella group had indeed been found on
fishes lying on the mountain-sides as also others of the Shigella
group. They were discovered near drinking-water sources, and it

‘was indeed probable that they had been 1ntended for the contamma-

tion of the latter
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17) Artillery Shells _
No reply, except that the Commission had been shown the

fragments of the green plastic shell.
Shrapnel contaminated with gas-gangrene had not been
encountered.
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APPENDIX Ja
Beport on Fungus-Laden Plant Materials
Dispersed by U.S. Military Planes in Northeast

" China and in the Northern Part of Korea

(ISCC/7a)
I SOYBEAN STALKS AND PODS HARBOURING A PURPLE SPOT
FUNGUS DISSEMINATED BY U.S. MILITARY PLANES IN THE
NORTHERN PART OF KOREA

At 1 p.m. on March 20, 1952, in Yeunpoong Li, Koan Myon, Chongju
Goon, Pyongan Bukdo, Korea, Sun Chih-Chien, Deputy Political Instructor
of a certain detachment of the Chinese People’s Volunteer Forces in
Korea, saw four American “Sabre” jet planes and a dark mass dropping.
The mass broke up at the height of about 300 meters. Then soybean stalks
and pods and some sort of tree leaves began to fall down. These scattered
over an area about 200 meters in width and 500 meters in length, there
being on the average 2 to 8 soybean stalks and pods, and 15 to 16 leaves
per square meter.

A sample of soybean stalks and pods was sent to th{s laboratory
(Peking College of Agriculture) for examination on April 10, 1952.

-Macroscopic examination: There are black spots on the soybean
"pods. These spots are rather irregular, measuring 0.8-1 mm. in diameter.

Microscopic examination: A small piece of the spotted soybean pod
was boiled in water for 1 minute. The tissue of the pod was so softened
that the epidermal layer was easily peeled off. The epidermal layer from
the spotted portion was fixed in lacto-phenol and observed under the
microscope. Tufts of conidiophores were observed, but a few comdla were
found (Fig. 1).

" The conidiophores are grouped in tufts on a stroma. Stromata are
blackish brown, 50-60 u in diameter; conidiophores are olivaceous brown,
paler toward the apex, erect, non-branched, 2-4 septate, slightly tapering
upward, with prominent spore scars at the apex, 70-140 x 4.5-5.5 u ; coni-
glia are hyaline, acicular to cylindrical, septate, 72-180 x 8-4.5 u;
- mycelium olive to olivaceous brown, paler toward the hyphal tip, septate, -
sometimes irregular, permeating throughout the epidermal cells even nuo
cells ~of trichomes.
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Isolations of the Fungus: On April 24, 1952, isolations were made by
transferring some of the fungus material on potato dextrose agar medium,
From these fungus materials colonies were produced which were whitish at
first and olivaceous to dark brown with age. Typical conidia were not pro-
duced in culture. On potato dextrose agar medium with 109, peptone,
the mycelium remained whitish despite aging.

Pathogenicity tests:

1) Inoculation of germinating soybean seeds: On May 12, 1952,
weil grown plate cultures of the isolate were prepared. Omn each plate,
4 disinfected soybean seeds were sown. Five days later, small dark spois
appeared on the seed coat at the points where the seeds were in contact
with the culture. Since the soybean seeds were germinating, the newly.
produced radicles were also badly attacked when they were in contact
with the culture. Those radicles which were not in contact with the
culture, however, remained healthy. Observations were made again on
May 19, 1952. The seed coat turned dark brown while the cotyledons
produced dark lesions. Repetitions of the experiments yielded the same
results. Re-isolations recovered the same pathogen.

2) Inoculation of soybean seedlings with infested soil: On May 26,
1952, 4 flasks of pure culture of 10.days old were ground and mixed with
400 grams of sterilized sand. This served as inoculum and was divided
into four.equal parts. Each part was used to inoculate one pot of sterilized
soil. Four pots of sterilized soil were thus infested while other two pots
of sterilized soil were used as check. Soybean seeds free from any spots
were disinfected with 1:1000 HgCl- solution for one minute and washed
in sterile water four times. Four seeds were sown in each of the six
prepared pots of soil. Records were taken on J une' 12, 1952. The results
are shown in the following table: ‘

Infection Rate of Soybean Seedling Grown in Soil
Infested with Cercospora sojina Hara

Soil infested . with the fungus Sterfiized soil without

Pot No. 1 2 3 4 5 6
. No. of seeds sown 4 4 4 4 4

No. of seeds ger-
""minated - ‘

(seedlings) ’ 2 3 3 3 2 4
No. ‘of -seedlings ' S o ‘

infected 2 3 3 3 0. 1 0




The results revealed that all of the seedlings in the infested soil pro-
duced brown lesions at the base of hypocotyls, on the roots and on the
cotyledons (Fig. 2). No such lesions were found on the seedlings grown

in the control pots.

Identification of the pathogen According to the morphological and
pathologlcal studies, this fungus is identified as Cercospore sojine Hara.
This is a detrimental pathogen to soybean crop. The fungus overwinters
on diseased soybean leaves, stems, pods and seeds, by means of which
the fungus is distributed.

II. TREE LEAVES HARBOURING ANTHRACNOSE FUNGUS
SCATTERED BY U.S. MILITARY PLANES IN NORTHERN
PART OF KOREA

At 11 a.m. on February 28, 1952, a Chinese People’s Volunteer, Wu
Yao-chuen at Dai-Tek San, east of Kaesong, Korea, witnessed two U.S.
planes dropping five big roundish objects from which large quantities
of tree leaves were dispersed over an area of about one square kilometer
altogether with an average about 1 to 3 leaves per square meter.

Macroscopic examination: The specimen was sent to this laboratory
on April 10, 1952. The identity of the tree leaf could not be deter-
mined on account of its fragmentary condition. Nevertheless, it was cer-
tain that it was not cotton, apple or pear leaf. The color of the specimen
was yellowish brown. The lower surface of the leaf was covered with
black dots (Fig. 3). A specimen of another kind of tree leaf collected from
the same place has been identified as Quercus aliena Bl. var. rubripes
Nakai (App. Jb). ‘

Isolation and culture of the plant pathogen: Small pieces of the
specimen were cut and sterilized in HgC1- (1:1000 solution) for 8 minutes.
After being rinsed in sterile water for three times, they were cultured
on potato dextrose agar plates. Five days later, the fungus mpycelium
grew well from each piece of the leaf tissue. Acervuli appeared in some
of the colonies and were found to produce conidia. Morphologically this
fungus is typical of anthracnose fungi.

Pathogenicity ‘tests:

1) Inoculation of cotton seedlings: On April 26, 1952, disinfected
cotton seeds were germinated aseptically. The healthy young seedlings
were put either on plates or in test tubes of potato agar medium on which
the fungus was grown. Four days later, the hypocotyls as well as the
roots of the cotton seedlings were badly attacked and produced reddish
brown lesions. The cotyledons were also attacked, producing dark brown
spots. The symptoms are close to those caused by the cotton anthracnose
fungus. Re-isolations recovered the same organism.
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On April 20, 1952, six pots of sterilized soil were used for the ex.
periment. Four of them were inoculated with the fungal culture; the
other two pots served as control. Three healthy cotton seedlings were
planted in each of the six pots. Four days after planting, 9 plants out
of 12 were badly diseased (Fig. 4, 5). Two more plants became diseased
two weeks later. The plants in the two control pots remained healthy,
Re-isolations recovered the same fungus.

2) Inoculation of cotton bolls: On July 18, 1952, five young bolls
of cotton were inoculated with the fungus, while two other bolls of the
same variety were used as controls. Before inoculation, the bolls were
surface-disinfected with alcohol. Small quantities of spore suspension,
about 0.1 cc. each, were injected into the bolls at several points. For the
controls, only sterile water was injected. The inoculated bolls as well
as the controls were maintained with a high humidity for three days.

On July 22, four days after inoculation, dark brown spots were found
at points of injection, whereas no such spots were formed in the case
of the controls. On August 9, the spots extended to 2 mm. in diameter
and had pinkish sunken centers and purplish brown margins.

3) Inoculation of apples and pears: On April 26, 1952, apples and
pears were disinfected with alcohol and then inoculated with the fungus
‘culture in two ways: one by puncture and the other by surface contact.
Three days after inoculation, brownish water-soaked spots were pro-
duced in the case of wound inoculation (Fig. 6). Since May 8, 1952,
eight days after the inoculation, acervuli and perithecia of the fungus
‘were successively produced. Re-isolations recovered the same fungus.

The infected apples and pears produced symptoms very close to those
caused by anthracnose (bitter rot) of apple, namely brownish water-
soaked spots with concentric zones. The acervuli with flesh-colored ge-

latinous mass of spores are characteristic of the anthracnose of cotton
and the anthracnose of apple.

Inoculations made by contact of the apples and pears with the fungus

mycelium were also successful, but the incubation period was longer
(about two weeks).

4) Inoculation of apple and pear shoots: On July 18, 1952, ino-
~ culations of the fungus culture were made on the shoots of apple and
pear plants. Three young shoots of apple and six young shoots of pesr
including three Oriental and three European varieties were inoculated
with 0.1 ce. of spore suspension into the kark, and a young shoot of each
was injected with sterile water as control. The inoculated shoots as well
as the controls were maintained with a high humidity for 3 days. Twenty
days after inoculation, cankers ranging from 0.4-0.8 em. in diameter with
lengthwise cracking were seen in all inoculated eases (Fig. 7),. while the
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controls remained normal, except for minute calluses caused by the needle
wound. '
Morphology of the fungus: Conidia were produced in dark-colored,
getosed acervuli; setae are straight, single, brown to olive brown, septate,
45-60 x 3-4 micra; masses of conidia are pinkish in eolor and gelatinous in
appearance. Conidia are oblong, slightly curved, hyaline, with one to two
oil globules, 12-17.5 x 3.5-6.3 micra (Fig. 8, 9).

Conidia germinated readily in water drops. One or more septa were
formed in each of the conidia during germination and from each cell
protruded a germ tube, at the tip of which a dark brown appressorium
was formed (Fig. 10).

Perithecia were produced in abundance, dark brown in color, sub-
spherical, more or less grouped and measured 80-250 micra in diameter.
Asci are subclavate, hyaline, containing 8 spores usually in two series,
4472 x 8-12 micra. Ascospores are hyaline, slightly allantoid, uniecellular,
with a single oil globule, 12-22 x 4-6 micra (Fig. 11).

Identification of the pathogenic fungus: According to morphological
and pathological studies, this fungus is definitely a species of Glomerella
sp. with its imperfect stage Colletotrichum. Its host range is remarkably
wide, attacking pear, apple and cotton plants. This fungus differs from
the anthracnose fungus of apple (Glomerella cingulata (Stoneman) S. &
S.) and the anthracnose fungus of cotton (Glomerella gossypii (South.)
Edg.) both in morphology and in host range. ‘

III. PEACH LEAVES HARBOURING PEAR AND APPLE RING SPOT
FUNGUS DISSEMINATED BY A U.S. MILITARY
PLANE IN NORTHEAST CHINA

At 11 a.m., July 10, 1952, in Chuan-Yen-Kou, Sheng-Ch’an Village,
Hsiu-Yen Hsien, Ma Hsiu-Lin, a farmer, witnessed an American plane fly-
ing in a northeastern direction. Thereafter, he found large quantities of
leaves dispersed from the air into a field covering an area of about 10,000
square meters with an average of one leaf per three square meters. A
sample was collected and sent to this laboratory for examination on July
26, 1952.

Identification of the host plant: On examination of the leaves dis-
seminated by the U.S. plane, the plant of the leaves is identified as Prunus
persica Sieb. et Zuce. (Fig. 12) by Prof. Liou Tchen-Ngo. (Liu Chen-0),
Dr. Ling Yong and Mr. Kuang Ko-Zen.

Macroscopic examination: The leaves are dark brown in color with |
afew discolored spots. When they were placed in a moist chamber, black
dots developed in abundance after six days. These are fruiting bodies of a
kind of fungi. '
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Isolation of the- plant pathogen: Isolations were made by tissue
cultures on August 1, 1952. Uniform fungal colonies were produced from
each piece of the plant tissue 48 hrs. after planting on potato dextrose
agar plates. Mycelium of the organism was whitish at first becoming
grayish with a blue tint later (Fig. 13). Pycnidia were ploduced in
abundance in this medium eight days after planting.

- Pathogenicity tests:

_ 1) Inoculation of apples and pears: On August 4, 1952; apples and
pears were surface-disinfected with alcohol and then inoculated Wlth
fungal culture in the following ways:

Method 1. Shallow cuts about 3 mm. in diam. were made on the skin
of the fruit and into each cut a bit of fungal culture was inoculated.

Method 2. Minute punctures were made on the fruits and discs of
agar bearing the fungal cuiture were applied to the wounds.

Method 3. The same as method 2, but no puncture was made.

In the case of pear, only methods 2 and 8 were employed. The size
of the lesions produced 48 hrs. after inoculation were recorded and the
results are shown in the following table: .

© Size of lesions 48 hrs. after inoculation
Method of (average of 6 replications)
inoculation
Inoculated - Control
) 23 X 25 mm. 0
Apple 2 . 28 X 29 mm.
7T X 5 mm. 0
Pear ' "2 67 X 67 mm. 0
45 X 50 mm.

As the organism is highly infectious, all the above methods of inocula-
tion were found successful. Brownish circular spdts were produced at
first and increased in size rapidly (Fig. 14). Distinct zonations were ob-
served in some of the lesions (Fig. 15). The infection extended into the
interior of the fruits causing soft rot of the tissue. Four days after ino-
culation, the pears collapsed completely (Fig. 16). In the case of apples
eight days were required to attain the same condition. Re-isolations re-
covered the same organism in all.cases.

2) Inoculation of the apple twigs. On August 4, 1952, four one
year old apple plants were used for the inoculation test. Two of the plants
were kept as controls, and the other two were inoculated as follows: the
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twigs were first disinfected with alcohol, minute punctures were then
made on the tender parts of twigs and petioles. Agar discs bear-
ing the fungal culture were applied to the wounds as inocula. After
inoculation the young twigs were wrapped round with cellophane
paper. From time to time sterile water was injected into the cello-
phane chamber in order to maintain the humid condition. The con-
trol plants were kept in the same manner as the above except no fungal
culture was applied to the wound. Two inoculated plants produced
cankers and die back 48 hrs. and 96 hrs. after inoculation respectively
(Fig. 17), while the controls remained healthy throughout.

The above inoculation tests demonstrated that: (1) the organism is
highly infectious to both apples and pears, as lesions and rots developed
very rapidly on the fruits; (2) infection on the fruits can also take place
through the intact skin; (8) cankers and die back symptoms are produced
when inoculations are made on the young twigs of the apple plants.

- Morphology of the fungus: Pycnidia were produced in abundance,
at the central portion of the lesions of the apple six days after inoculation.
They are scattered, erumpent, ostiolate, ovoid to broadly elliptic, dark
brown in color, measuring 260-420 x 200-260 micra. Pycnidospores are
hyaline, non-septate, cylindrical to fusoid, 20-25 x 4.0-6.5 micra (Fig. 18).
Mycelium is whitish at first, becoming greyish with a blue tint.

Pycnidia also were produced in abundance in potato dextrose agar
medium.

Identification of the pathogenic fungus: Based on morphological
and pathological studies, this fungus is identified as Macrophoma kuwa-
tsukai Hara. This organism is highly infectious causing severe rots (ring
spot) on both apples and pears. It also causes canker and twig blight
on apple tree. . Obviously this fungus is a dangerous parasite for the
orchards.

Since an American plane disseminated large quantities of peach leaves
harbouring this dangerous parasite, it is evident that the U.S. governmehnt

intended to use this organism to cause damage to the crops of Northeast
China. . ,

IV. FUNGUS-LADEN CORN (MAIZE) KERNELS FOUND IN A
LOCALITY OF NORTHEAST CHINA WHERE INSECTS AND
‘ OTHER OBJECTS WERE DISPERSED BY
' U.S. MILITARY PLANES

On March 19, 1952, Mr. Fu Min (age 87) a farmer of Sunchiapaotze,
Wulungpei, Antung district, discovered a certain quantity of corn kernels
scattered beside a river.. Since the major part of the dropped corn kernels
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had been burnt by the peasants immediately after their discovery, only g
small sample was sent to this laboratory for examination.

Macroscopical examination of the corn kernels: There are black
pustules on the top of some of the corn kernels (Fig. 19). A dark powdery
substance was found in such pustules.

Microscopical examination of the fungus: It is found that the black
pustules are sori of a certain kind of smut. Sori are dark brown; spore
balls are subglobose, rather permanently united, 14-30 u in diameter, each
composed of 3 to 20 spores; spores are dark brown, usually hemispherical,
sometimes more or less irregular, 8-14 4 in diameter; contiguous surfaces
of the spore are flat and smooth; free surfaces of the spore are round
and coarsely verrucose.

Germination test: The spores retain a high capacity of germination.
They are readily germinated after 24 hours incubation at room tempera-
ture in drops of tap water (Fig.20). During the germination, each chlamy-
dospore of the spore ball produces a promycelium, from the tip of which
a sporidium buds out.

Identification of the fungus: According to morphological studies,
this fungus is identified as Thecaphora sp., a smut. Thecaphora sp. on
corn kernels is hitherto .unknown in China. A species of the genus,
Thecaphora deformans Tul. is known to be detrimental to legumes in
America and Europe.

Report by:

Tai Fang-lan, B.S.

Director, Institute of Plant Pathology
Peking College of Agriculture.

Shen Chi-I, Ph. D.

Prof., Dept. of Plant Pathology
Dean, Peking College of Agriculture.

Chiu Wei-fan, Ph. D.

‘Assistant Prof., Dept. of Plant Pathology
Peking College of Agriculture.

Teng Shu-chuen, B.S., M.S.

Prof., Dept of Plant Pathology
Vice President, Shenyang College of Agriculture.

— 188 —



Cheo Chia-chih, B.S.

Prof., Dept. of Plant Pathology
Peking College of Agriculture.

Hwang Ho, B.S.

Research Assistant, Academia Sinica.

Lee Chih-luen, B.S.

Assistant, Dept. of Plant Pathology
Peking College of Agriculture.

Date of Report: Aug. 20, 1952

— 189 —



I. Purple spot of soybean—Cercospora sojina Hara Figs. 1 to 2.

o T N T S AL SN (S
Fig. 1. Epidermal layer of soybean pod show-

ing two tufts of conidiophores of Cercospora
sojina Hara (210X).



Fig. 2. A soybean seedling grown in soil
inoculated with the pure culture of Cercospora
sojina, isolated from the soybean pod dropped
by American planes in the northern part of
Korea, showing dark lesions at the base of the
hypocotyl and on the root and cotyledons.



II. Anthracnose of apple, pear and cotton—Glomerella sp. Figs. 3 to 11.

Fig. 3. A sample of the leaves harbouring
anthracnose fungus dispersed by American
planes in the Northern part of Korea.

Fig. 4. Cotton seedlings after inoculation
with the culture of Glomerella sp., showing
lesions on the hypocotyls, roots and cotyledons.
Left: soil inoculation. Right: plate inoculation.



Fig. 5. Cotton seedlings grown in soil inocu-
lated with cultures of Glomerella sp., showing
the lesions on the stems and roots.

Fig. 6. Apple and pear, 5 days after inoculation with the
culture of Glomerella sp., showing circular brown spots with
concentric acervuli at centers. Left: apple. Right: pear.



Fig. 7. Apple shoots, 28 days after injection of spore suspension
of Glomerella sp., showing the cankers.

R,

Fig. 8. Side view of an acervulus of Glomerelle sp. produced

in culture isolated from the leaf dropped by U.S. planes in

the northern part of Korea, showing short conidiophores and
single-celled conidia (x 640).



Fig. 9. Top view of acervuli of Glomerella sp. grown in
culture showing the prominent setae (x 220).



P B s L 2 5 i

Fig. 10. Germination of the conidia of Glomerella sp. in tap
water at room temperature, showing the formation of septa
and appressorium (x 640).

Fig. 11. Two asci of Glomerella sp. each containing 8 single-
celled biseriate ascospores (x 640).



1II. Ring spot of apple and pear—Macrophoma kuwatsukai
Hara Figs. 12 to 18.

Fig. 12, A sample of the peach leaves harbouring a ring spot
fungus disseminated by American planes in Hsiu-Yen Hsien,
Northeast China.
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