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Sumx:z_and Conclusiom ’ - FE

v "lbe production of tin in the Soviet Bloe is conrmed to the m,
‘Communist China, and East Cermany, vhich hed a combined output in 1951
estimted et about 15,000 to 16,000 motric tons. Of this output the USSR
produced about 60 percent; Communist Ching, sbout &0 percent; and n.aat
vGermany,, lesa than 1 perc@nt. 4 .

"By e dstemined effort the USSR had developed & tin industry producmg
. in 1951 an estimated 9,300 metric tons. Extmmgant claims of ‘tin re.-.
sources -in the USSR have been made by the Russians. Although it is bee .
lieved that substantial reserves have been- located, especially in East »
- Siberia end the Soviet Far East, the amount of commserically exploitable
orss is probably limited at present. Two smelters eare known to bain
operation in the USSR: -one &t Podol’sk, noar Moscow, and a.nothar pear -
Novosibirsk. The Pifth Five Year Plan (1951-55) calls for an increasa
of 80 percent in tin ocutput. Although Soviet production of tin pro'bably '
will continus to increase, the a.chievemnt of' this soal 1s conaidemd e
questionsbleo : _ , S

Potentially, Communist Chins i& ths most important tinaproducing area

in the Soviet Bloc. Chinese regerves of tin have besn estimated ¢o be'
- about 1.5 miliion metric tons -« of the seme magnitudé es those of thy
Federation of Malaya, which are the larg=et known regerves in the world.
China reached &n anmual peek output of 12,200 metrie €tons in 1939 but -
fell to & Low of 1,500 mstric tons by I9bS5, largely as the result of" uh=
eontrolled inflation, and wes producing at e rate of 4,000 to 5,000 metric
tons annually at ths time when Coamunist foress occupied the tin-minilg
arsa in South China (Yunman and Kvangai provinces). The 1951 output of -
Communist Chins bhee beon estimated at about 6,000 metric tons.  Given fue -

- - proved mining and milling practices, exzendod smelting fecilities, an in-
. ereaszd lavor supply, and sufficient time, it is b@lieved thﬁt Commmis\b
- 'Chipa could exe@@d p&st production recordﬁ ‘

e through - imports.

E Limitﬁd qua.ntities of tin ore produced in Bast’ Gc,rmny frcm low«-grada
. ‘ares, amounting to less than 1l percent of the estimated Soviet Bloéc outpud.
It ig not probabl@ that substantial 1mraases in output vill be achte*’ed '

SR With the exception of Gamunist China, th@r countries mking_ '
" Bloe have traditionally obtained & largs pert, or 8il, of their tin supplioe
In 1951 thse NSoviet Bloe_v received from the ”_‘:' . 0f :

.....




' 7The’tin requirements of ‘the Soviet Bloc at the present time bave teen =
~estimated to be from 22,000 to 24,000 metric tons annually, of which ebout * -

75 percent is required by the USSR. It is possible that these requiremants.
... may increase as.the industrialization of the Bloo countries proceeds. ' =
+ . The consumption pattern of the Soviet Bloc countriss is different from -
©  -that of the US in that the percentage of the total tin consumption ¥hich is -
- -used in the manufacture éf alloys, such es bronze and babbitt, ‘for essential
industrial equipment and military end items ie substantially higher than =
in the US, whereas the emouhts directed to the production of' tin plate and
‘nonessential products eve substantially lower. It is estimated that in-
1951 possibly 65 to 67 percent of ‘the total consumption vas being used ia
. the production of bronze and babbitt, 15 to 16 percent in tin Plate, 12 to
“13 percent in solder, &and 6 to 7 percent in other uses, It is apparent -

 that in the event of full<scale war, the amount of nonessential tin pro-

“duetion which could beé diverted to edditional military use is limited. '~

.- Any estimate of the size of stockpiles of tin in the ‘Soviet Bloc is
-difficult. It ie believed, however; that the USSR has accumulated limited
stocks -of tin and that sufficient tin may be stored to emable Bloc war - -
industries to operate for & period of 1 to 2 years if imports frem oute
'side the Bloc were eliminmated.’ . - oo i

Demestic production and imports of tin ere edequate to meet the mini-
mm requirements in the Soviet Bloc under present conditions,. and the sup-
* Ply situation vithin the Bloc should improve. - Communist China is capeble :

. of considerebly increasing its output of tin over an extended period, and

- . Soviet production probably will continue to rise. The tin’ requirements of .
. the Bloc probably will also rise, however, end it is not believed that.
-self-gufficiency in tin will be achieved in the near future, - .

- 1. Resources va'nd‘-Prbduct-ion.,..' .

Of the total eres within the Soviet Bloc, only three countries produce
 primary tin -- the USSR, Communist China, and East Germany. The present
. Bloe output 1s estimated at &bout’ 15,000 to 16,000 metric tons annuslly,

" produced approximately as follows: - the USSR, ebout .60 percent; Communist

L China, about kO percent; and East Cermany, less than 1 percent.. . '




1. ‘Resources oy P et
... 0L For many zears the USSR was considered to be deficient in tin
resources. The Soviet government, however, has made & determined effort
-to locate domestic sources of supply.  In 1940, of the total funds for
.. proapecting available to the People’s Commissariat of ‘Honferrous Metals,
11.5 percent was allogated to the search for tin resources, & percentage
exceeded only by the emount devoted to the search for gold. 1f# Substan-
 tial tin reserxves are believed to bave been developed as e result of the.
‘extensive prospecting program.: ‘ A -
o ' ~In 3933 the known tin reserves of the USSR were confined to
. Chita C(blast and were estimated at 8,300 to 13,000 metric tons of containad
4in. -In the period before the outbresk-of World War IX, known reserves in
Chita Oblast were expanded, and important new tin dsposits were located in
the following general aress:  the Tetyvkhe area in Primorskiy Kray, the

Verkhoyansk area in Yakutsk ASSR, 2/ and the Kolyma ares in Khabarovsk

o Kray. 3/ Less important occurrences were located in Vostochno-Kazakhstan, bf

. Padzhik SSR, apd Kirgiz SSR. = During World War II the Khingan deposits in
the Evreyskaya Autonomous Oblast were discovered.. Important reserves =

_.msy also exist in the Chukchi Fational Grug of Khabarovsk Kray. 5/ -

) . In 194, Soviet officials made the clsim that the tin reserves
of the USSR were exceeded only by those of Southeeast Asia (presumably in-’
cluding South China) end of Bolivis. 6/ Even if this statement: is exagger-
. ated, it indicates substantial ore regserves. Ir evaluating Soviet claims

for tin resources, ‘however, it should be noted thet many of the tin occur-

. pences of the USSR are located in inaccessible ereas and that the grade, or

tin content, of the ores bas.never been disclosed. It is believed that
many of the deposits may be of low grade. - Although geologicel data may,
| therefore,. indicate large tin reserves, commercially exploitable reserves
 may &t present. be much less. . . ' S T R

© 2. ‘Mining, Milling, and Smelting. ST
 a.. Minimg. - | L
' oma'tirst important tin deposit to be developed in the USSR
was the Ouon Mine, which began production about 1933.° Shortly théreafter,

. the Khapcheranga Mines -~ long considered to be the -most’ important mine in -
the USSR -~ and the Sherloveya Gora Mine were opened. - All three mines are
_.in Chita Oblast, which produced:practically all of the Soviet output of ©: -
" ¢in before World War II and which may still be the most ‘important ‘of. the
" Soviet tinwproducing areas: ' -7 i ool o 7o we

»'v.-z--vFoothOte‘;reférances_




L By 19&0 the Bol‘sha.ya. Binancha and Btalinsk deponits in.
,'t!:a ‘mtyukha area ~of Px\imorakiy Kray had been located and probably were in
" production. 7/ Two other mines in this ares, the Khrustal'noye and the

- .Lifudze, have been reported to be major deposits with excellent ores. §/

... The Mikoyan Mine, located in the Khingan area of the Evreyskaya Autonamous
R anut, vas, diacoveved about 19&2 and has bsen devclorpad since’ the war, 2/

. ‘ " In the Verkhoyansk, Kolyma, a.nd Chukchi. areas, a.u mining

' a.ctivitiea ere controlled by the Del‘stroy organization, created in 1932 as
the State Trust for COnstruction of the Far North for t¢ha purpose of ex-

- ploiting the mineral resources of the area by the use of chaap slave labor.
The Dal‘stroy organization, since its establishment, has been under the

© Juris@iction of the State Security Police (originally the OGPU, later the
RKVD, and at present the MVD). It is therefore difficult to obtain accurate
- information ebout the organization. As early es 1940, tin mining was re-
ported in the Saymchan River Basin in the Kolyma area l@/ and shortly there~
after at Ege-Khay'a in the Verkhoyansk area. As ‘to tha deposits reported
in the .Chukchi area, little is known of the size or quality of the deposits

" or of the extent of exploitation. A major deposit at Pyrkakai has been

reported, 11/ and another source reported the movement of same 15,000 penal
workers to the Chukchi are tn 1940 for the purpose of exploiting tin da-
posits. 12/ A nimber of ‘scattered deposits are being worked 1n
Vostochno-l(azakhstan, Tedzhik sm, and Kirgiz 8SR. o

b. -Miuig; |
s _ &  ; In general, milling facilities are located at or near the .
mims. It is believed that the milling procedure generally consists of -

. gravity concentration by washing. A flotation process ma.y be used when.
'treating complex ores where aulfides are present. _

Sml-tip_g . _

: . %o tin smelters are kiown to be operating in the USSR et

_ this time: one located at Podol‘sk, near Hoacow, and the other mar o
n‘ovoaibirak in Weat Siberia.,,- ' _ T

The pla.m: at Podol'ek, the first Soviet tm smalter, began
operations about 193k, treating principally the complex concentrates from
- Khapcherangé. 1 The prewir capacity of the Podol'ek smelter was estia '
~matad at about™5,000 metric’ tons. /- | _ . o

- AR In 19!40, conatruction vas begun on e tin smel‘bar at Kri- .
: voshche.kova., across the Ob’ River from Hovosibirsk. By the summer of 19!&2,

,_ 15/ Its




> since the var Although mports have bcen mceimd of the construction, .
- ar of 'planned construction, of tinesmelting fecilities et Tetyukhe in the
Far East, at Ege-Khay's in Yakutsk ASSR, and at the Khapcherangs and Sher-
lovaya Gora properties. in Chita Oblast, 17/ the existence of these instal-
- lations lms not 'been confirmod. o v S

. Since the limitcd beginninga of the Soviet. tin industry in
1933-3%, the output of tin has increased steadily to the presert, and, on
the basis of potential tin resources and the apparent determimation of the
Soviet goverrmsnt to increase domestic supplies s it is probable- that the -
rate of tin production will continue to incrsase. It is not believed, how-
.ever, that the domestic tin industry has ever met the requirements of the
Soviet industry, and it is not considered probable that self-sufficiency
in tin will be achieved in the near future. Although the USSR may have sub-
stantial tin reserves, tha exploitation of sams deposits is extremely dif- . .
ficult beceuse of climatic conditions or 1na.cceesibility, or may bc une
_ economica]L because of 1ow tin con‘bent.

m Bovict govermnent does not release figures on tin production
and haa made every effort to conceal 'its “tin production and resources. Evi-
- dence of Soviet reluctance to divulge informstion on the tin situation in
the USSR is the Soviet attitude toward the Combined Tin Committee, which
vas formed in 19%6 as an instrument of internationsl allocation to distri-
bute the world tin supply in relation to the consumption requiremsnts of .

- the various nations. Despite an inadequate domestic tin supply, the USSR
refused to participate in the program; inasmuch as membarship would have re-
quired the USSR to reveal danestic production and requirements of tin. 18/

, Some 1imitcd infomation is availsble on trends in Soviet tin
rroduction. The only direct evidence of Soviet ocutput hes been & statement
made early in 1942 by I.M. Mayskiy, Soviet Ambsesador to the UX, in con-
paction with Iend-lease negotiations, that Soviet production of tin was 1?0
t0 180 metric tons per month, % ‘which would amount to 2,040 to 2,160
- metric tons per year. It has been reported that in the period 19%0-k3 the :
output of tin increased by 68 percent 20/ end that the 1945 production ex- K
ceeded the 1940 output by 2.22 times. _j On the basis of this information,
if it is assumed that the 19%1 production was sbout 2,100 metric tons, a&s
Mayskiy’s statement implies » a.nd that the rate of 1ncmase was relatively
consta.nt, & production of a‘oout 3,300\metric tons in 19%5 would be probabie.

' v Production incroases ofA 19.1 percent in 1946 over 19&5 and.of
17.1 percent in the first 9 months of 19%T over the output of the same::
period in 1946 have been reported. 22/ “The Fourth Five Year Plan (19%-50)

required an increase by 1950. of:. =7 timcs t.he 195&5 output gél wh:.ch, on




the basis of. the above risures, vould indica.te a 1950 goal of about 10,300 .
" metric tons. It is not. balieved that this goa:l. was achieved. !I.'he rifth
- Five Year P,lan (1951-55) caus for an increm of 80 pereent. S o

,-.\

e .. On the. basia of the limited inrormtion above, the reported 1n-
"creaeea in reserves 5 the difficulties of bringing some depoaits ingo.pro-
duction, and the probability of low-grade ores in scme cases » the cutput

, of Soviet tin during 19%0-51 is estimated in Table 1, suh,ject toa mrgin

of error ra.nging from 10 to 20 percent. ‘

Table 1
Estimted mtput of Tin in the m :
. 19%0-51 |

__Metrio Tons

Year Output . - 3  Year - Qutput
16% . 1,700 1M6 b,500
.19!51 . .2:‘.3‘00." 19&’7 5,300
. 19%2 2,500 1948 6,300
193 2,800 1949 7,300
19Wk 3,200 1950 8,300
S A4S 3,80 1951 9,300’

'B. Commnist China.

1. Resources.

' ’ - The tin reserves of Camunist Chim genara.lly have been eati- -
ma.ted et about 1.5 million metric tons of contained tin -- the magnitude of -
- the reserves of the Federation of Ma.la.ya, which ere the Iargeat known Te-
serves 1n ‘the world. s . ' -
. - Of the tota.l tin resources of Communist China., it is estimated
-that more than 80 percent is loceéted in Yunnan Province in an area sur-.
rounding the town of Ko-Chiu. 24/ KoChiu is located at 23°32' N - 103°5°' E
+and is about 80 kilometers from Lao Kai on the French Indochina border. gg/
- The Ko-Chiu tin-bee.ring area is about 30 kilometers long and 20 kilaneters
-wide. _2_6_/ -The tin ore consists of finely disseminated cassiterite. It
© contains relativvely soft, clayey limonite and-hematite and frequently ca.r-
Ties small emounts of copper and zinc oxides and carbonates, aalena,.and, :
“on’ occasion, sdéme silver.. gZ/ In general, the ore occurs in crevices and .
.'j'}pipes following twisting courses and in the overburden on hillsides i
-in valleys.. 28/ - Any.accurate: estimate of the reserves of . the Ko-Chi




is difficult because of the crratic distribution of the deposits and o_f the
4in content within the various deposits; the lack of davelopment ‘work; 'and .-
the primitive mining methods, eapecially on thc part of tbe na.tive e e
operators. : _ S s

A second important t.in area occurs in Kwangsi Province e.nd
consists of deposits occurring over a wide area including the following dis-
tricts: Fu-Ch‘uan, Ho, Ch'uan-Shan, Ch‘ing-Ch’eng, Nan®ten, Ho‘ch?ih, and

Ch*usn. 2_%/ The best known properties are the Teapayyven Mine in the
P'ing-l0 Distriet and tbe Fu-Ho-Ch'uan deposits located in the Fu<Ch’uan,
Ko, and Chusn-Shan districts -- the latter covering an arsa b2 kilomsters

long with an average width of 1 kilometer.

'rin occurs in well-scattered tungsten deposits in Kia.ngsi .
Province. The tin content is usually less than 10 percent of the tungsten
content of the ore. 31/ The principal sreas of tin occurrence are aaid .
to be Bhang-lung, Bsia-lung, Hsi-hus-ghsn, Kong-shui, Ta-yu, ‘Tsungyi, and
Piso-tang. Tin deposits also occur in Hunan Province, north of the Hunan
Kvangsi border, and are known in Kwangtung Provinee. 32/ ,

2. Mining, Milling, and Smelting.

8. Yunnan M&m

' ' i‘hem are hundreds of pits, caves, and underground vorkings
in the Ko-Chiu aree, which have been exploited for several hundred years. 33/
At the time of the Communist occupation of Yunnan Province,, two groups .
were operating in the Ko-Chiu area: the Yunnan Consolidated Tin Corporation,
" a company owned and operated by the govermment, and a large number of native
properties, consisting mainly of primitive: underground workings, some ax-
tending in depth to 1,000 feet. 3/ In general, the ore-dressing practices
of the native operators consis of puddling and washing in-sluices, 35/
vith recoveries averaging only b5 to 50 percent. 36/ Because of the primi-
.tive mining methods and the low recoveries, ore averaging less than 2.5 =
percent tin could not be worked profitably by the native operators. 37/ In
1948 there were over 150 native properties operating in the Laochang Dis-
trict, and others vorking in the Hsin-Ch"ang, K'a.i-Feng, and Biuahihpo
districts. 38/

In 19&8' the Yunnan Consolidated ‘Ein‘corpor#tibn'irés operating
two major underground mines: the Lsochang Mine in the Laochang District
and the Malako¥®# Mine 1n the HBin-Ch"ang Districto By chinese ste.ndards, '

¥ The smaly rivata operators are generally referred to as na.tive opera o
tors as distinct from govermment-owned and operated proper‘l:.teso R
**Alsospelledbhlakzandbialaka . ; '




these mines were relatively efficient mining enterprises. The ore produced
at the laochang Mine was milled locally in a native type of mill, achieving -
& recovery of about 60 percent. The ore produced at the Malako Mine was - -
moved by & two-stage aerial tramway to & more modern ore-dressing plant at
.Ko-Chiu, 39/ which consisted of a Jew crusher, & rod mill,.a Dorr class
~sifier, cone classifiers, and Wilfley tables. 40/ This mill vas reported

to achieve & recovery of. 75 percent !&_y ‘and to have a capacity of 220 .,
metric tons of ore per day. This corporation also cperated placer mines

&t Chiu-ts’ai-ch’ung and at Yiuchiatung. These minss are cperated by
hydraulicking.® - S ‘.

_ - In the town of Ko~Chiu there were about 15 native smelters,
each with an average capscity of 1 metric ton per dey, giving a combined
output of about 15 metric tons of crude tin, 93- to 99-percent pure, per
~day. ¥2/ The Yunnan Consolidated Tin Corporation also operated & smelter
in Ko-Chiu, treating concentrates from Leochang end Ko-Chiu mills and pro-
ducing a crude tin averaging about 96-percent purity. 43/ Smelting losses
ran over 10 percent. hk/ %he crude tin was refined by liquating®# and by
" egitation by pol -or compressed air. Ths National Resources Commig-
. sion reported in 1948 that the refining capacity was 700 metric tons per

-month. &5/ - : L ' ' B

b. Kwangsi Province. A

As in Yunnan Province, two groups were operating in the
Kwangei tin fields in 1948: the Ping Kwei Mining Administretion, a company
ovned and operated by the govermment, and a number of native operators.
Mining was usually done hydraulically with monitors, end the cassiterite
wes. recovered by sluicing. 46/  The Kwangsi ores are free of the copper and
ersenic impurities usually mssociated with Yunnan tin ores and are thus
more amenable to concentration by washing. Tbe concentrates obtained aver-
aged sbout T5 percent tin. &7/ : LT
' The larger native operators had their own smelters, pro-
ducing a crude tin of 97-percent purity. 48/ The Ping Kwei Mining Adminis-
tration operated a smelter at Pa-pu with & capacity of 150 metric tons of
- tin per month averaging about 99.5-percent purity. The Administration also
. operated & refinery, using reverberatory furnsces and poling and liquating
kettles. The capacity of this refipery was 300 metric tons of refined tin
. per month. 1&_2/ . R , .

% Hydraulicking is washing down & bank of earth or gravel by playing on’
.. 1t a stream of water under high pressure. : R

. #% The process of separating & fusible subatance from one less. fusible,.
by means of heat. . .. ... . . i S T A
- %% A process consisting of tbe introduction of poles of green wood imto .
-the molten metal, ; Gases are generated which have a.reducing action.on ' »




' - : Before World Wax: II, China was one of the ma.Jor producers of .

- -tin, reaching a high of sbout 14,200 metric tons in 1939. S0/ ' Tin pro=-
duction declined shayply in 1942 and fell to an estimated 1,500 metric tons
by 193&5, - Zhis decline in output was largely the result of uncontrolled
inflation Chim, making operations by the native operators unprofite:

- able. 52/ For 1948, the last full year of -operations under the Rationalist
.. goverrnment, production has been estimated at 4,900 metric tons; for 19%9,

at about k,300 metrio tons. 2_/

Although the Chinese Cmunist goverment has published no -
statistics on tin production, it is known that considerable effort has been
made to expand tin production. The quota established for the Ko«Chiu area
in Yunnan Province for the year 1951 has been reported to be 5,000 metric
tons, and it.was also reported that in the earlypa.rtofthcyea.rthe _
"Yunnan Tin Compeny" (vhich may or not be the same as the Yunnan Consoli-
dated Tin Corporation) had exceeded its quota. - Xn view of the exten-

. sive reserves of the Ko-Chiu area, the output eved in the past, and ,
.the smelting ca.pacity available in the area, the reported achievemsnt of an
output of 5,000 metric tons of tin in Yunnan Province in 1951 is considsmd
probable.. _ _

The seconé. ma,jor producing area, in Kvangai Province, reached
a peak of about 3,500 metric tons in 1938 and averaged about 2,000 mstric
tons annually from 1935 to 19%2. By 19%5, production was halted in Kwangsi
‘Province 55/ because of thd war with Jspan. The 1948 cutput ‘has been
estimated at about k55 metric tons, 56/ and it is belieéved that. the mte
of production in 1951 vas probahly about 750 to 1,000 mo‘r.rio 'conse

: Yunnan Province normally produces about 80 percent of ‘the total
Chinese Communist production of tin, and Kvangsi Province, fram 15 to 18
percent. On this bagis, it is probable that the Chinese Camunist output:
for 1951 was about 6,000:metric tons. Ope source has reported that statis-
tics compiled on 15 February 1952 by the Committee of Finance and Econom-
ics of the Chinese Communist govermment indicated & tin production of
6,143 metric tons for the year 1951. 57/ A tabulation of the estimated
output of tin in Cmummiat China fram 1939 through 1951 is. given in
Table 2.#

L d

C. Czechoelovakia

‘Some tin production bas been reported frcm 8 mine loca‘bed at Zinn-
‘wald, on the German-Czechoslovek border, with one shaft on each side of '
the border. 58/ - Any production would be processed 'in East. Germany and
would be included-in East Geman records. Algo, & tin deposit has been re-
"ported at Cinobana 59/ Xt ‘should be noted that the 19%0 Plan for the pro-
N ’ mlurgical products in: Czechoalovakia made
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'l‘ablea R

Eetime.ted Output of Tin in Ccmmrunist China. __j
e 1939-51 o
Metrie "‘l'ohs* 3
Year  OQutput o Year  Qutput .
1939 | 1k,200 - 1946 2,500
1950 10,700 1957 k.koo
1941 11,400 1958 4,900
19k2 7,900 1949 4,300
1943 7,200 , 1950 - 5,000 %/
1984 - 3,000 - 1951 6,000 &/

no reference to am‘d.omestic production of primary tin, although imports
of tin and the recovery of secondary metal were indicatad

D. East Ge_l:l_w__anz

Germany has had a long history of tin production from low-grade
deposits, with exploita.tion dating back to the Middle Ages. Before World
War II the output averaged about. 150 metric tons per year and was increased
during the war, but production came to a complete halt by 1945. 64/ 1In
1948 the output.of refined tin was reported to be less than 50 mtric ~
-tons. 65/ .

The tin ore production of Bast Germeny is largely from four minea
located, in order of importance, at Altenberg, Ehrenfriedersdorf, Sad-
~isdorf, and Gottesberg. All of the concentrates produced are treaté#d at
- ‘the tin smelter (Zinnhuette) at F‘neiberg, vwhere a metal of 99 6- to 99.8-
- percent purity is produced o

The 1950 ¢in prod.uction of ‘Bast Germany was mportcd to ‘be 80 metr
tons of refined tin, with an output of 110 metric tons planned for 1951-
. The capacity of the tin smelter at Freiberg is reported to be 140 metric
- tons of electrolytic tin per year, and it is planned to increase the capac-
: ity to 200 metric tons per year by 1955. R S S

"

Traditionally the tBSR and the Eu.ropee.n Satellites have dopend.ed. on’
imports for all or a large part of their tin supplies. - Although the out-
‘put of tin in the USSR and Ccmmmiat China bas expanded, the’ Soviet Bloc
:i8 not presently self-sufficle‘ : supplies 2 and the v' : fic ;.48




" ‘met through imports.. It is estimated that 7,000 to 8,000 metric tons
o -of tin in-all forms were obtained by the Blos through imporis inm 1951. -

' Bvidence is svailable accounting for exporte to thy.Bloc of 6,538 metric
tons of tin metsl in'195), end 1t ie considered possible that 500 to
1,500 metric tons were obtained through imports of the verious allpys con-

"~ teinipg ¢tin, ‘of tin plats, end of mapufsctures end through other shipments
of tin metal not recorded. . It is believed, however, that ths emount of
imports in excess of recorded ebipmonts is nearer ths 500-mstrie-ton fig-
ure than the i,500-metris-ton figure. %sbie 3% gives kmown imports of
tin by the Soviet Bloe im 1951.

TXI. Consumption.

Ho ettempt ic made to determine the demand requirements of the verious
tip-consuming industrics, inasmuch ss such requirenents must be established
by ascertainiog the demand for ond products by the Soviet Bloe ecconcamy
and the produstive cepapeity of the various industries. Insofer &s is pos-

- eible, however, the psttern of tin eonsumption by use is indicated.

~ e major part of tin ecnsumpiion by ths Soviet, Bloe i€ ir the form
of various alloys of bronze, babbitt, and solder; and in tin plate. In sd-
dition, there 1s & wide range of misecollamsous uses, including collepsible
tubes, foil, tinning, and type metsl, which ere treated boresfier as

The chief consuming imdustries for bromze, % copper«tin alloy with ths
proporeioss of ¢in rumning fram L to 28 pereent, are gunsral enginsering,
abipbuilding, &rd electrical equipment. The addition of tin to copper in-
sreases the bardnoss, streogth, end the resistance o corrozion end provides
betier casting qualitites. ' Bronze 1s effective in bearings when used vhere
spexds ere reletively lov and load pressures arc high. The resistaace to
ctorrosion makes bronze espesislly suitable for marine: engineering.

- Bearing motal elloys generally contsin from 10 to §0 percent tla. The
- properties of tin bearing metal include the ebility ¢o vithstend gallieg

the shaft, the espacity to retain an ofl film, & high resistance to core
rozlon, a lov resistence €o shearing, end s relatively longer life. 8imne
bearing metals are reletively weak metals, they ere bonded to some &tronger
backing motal, end tin-base alloys sre good im this respeet. In-all of
e properties indiceted above, an imcrease in the tin perceatage of the
&lloy will improve. the physical properties. A geosral rule of thumb is
thet the faster the rotation of the shafi, the higher should be the tin con-
tent of e bearimg. Lead-<bzse alloys can be gubstituted for tin-base al-
loys and requirs & minimum of lubrication, but they ere not so malleable,
aod thsy tend ©o erack and break up vhen the load impozed becomes excassive.
. The tin-base alloys are tough and mallieable and also more fiuid,. thus per-
mitting: the casting of a much thinner bearing of grester strength.  Tim-base
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Table 3
Known Imports of Tin by the Soviet Bloc 61/
. . 1951
Metric Tons
Ooaaﬁim& Czecho-~ East o Potal
USSR Chinsa slovakia Germany BHBungary  Poland Rumanie Bulgaria Soviet Bloe
__mnum?s,_ 200 68/ 0 0 0 0 uT2 68/ 0O 0 S 672
‘Nether- o : _ . \ o
2lands’. . O . 26 68/ 309 - L 71/ 1 0 0 0 487
Malaya - - O o~ 2,510 0 0 1,870 406 0 4,786
UKo o 102 0 0 0 116 12/ 0 97 72/ 315 712/
0 0 0 210 68/ © 0 0 0 210 -
0 0 6 T2/ 0 0 0 0 o} 6 72/
50 69/ 0 0 1270/ O 0 0 0 62
32 26 2,85 263 1 2,458 406 91 6,538
, - 12 -
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~ alloya do require more lubrica.tion and a.ttention in sarvica, hmver, and

the substitution of lead-basa bearings amounts %o & sacrifice of possible |
longer service. Among ths uses. of bearing metals are high-speed dynamos, -
motors, la.thaa, cranea, rolling nmills,' and automotive main bee.rings. S

Soldar is a tin-l.ead alloy used for joining metals. The higher the
tin content of thz alloy, the lower will be the melting temperature, the
greater the adherence to other metals, and the greater the sbility to - flow
into joints. Among the many uses of solder ere electrical connections,
menufecture of automobile radiators, autamobile body secems, Joint wiping
in plumbing, and the manufacture of tin cans and tin boxes.®

The primery use of tin plate end terneplate (metal coated with an &l-
loy of ¢tin and lead) ie in the menufecture of conteinzrs. %¥in plate is
particularly suitable for peckaging beczuse of ite resistance to corrogion,
cheapness, case of essembly, eese of handling (not subject to breakags),
and the long "shelf-iife. " of ths packaged product. In genmeral, tin plate
18 used in the manufacture of consumer goods. It a&lso is used for the
packaging of field rations for military ussz, A ot

A. USSR,

With the expansion of industry in the USSR, the requirements for tin
.bave been increased. With the exception of thes m ysars, howsver, tb@ pate
tern of tin consumption has remained fairly con&tant.,

For the pmar period, 193k-bil, Boviet consumption has been esti-
mated as having rissn from &bout 5,000 matric tons to about 12,000 metric
tons. T3/ - During this period the planned dsvelopment of Soviet industrial
and military equipment directed thz consumption of ¢in supplies largaly to
thogz alloys required for the manufacturs of 1m1ua?;ria.l equipment and mili-
tary end items. Im contrast to the US, the USSR had & relativaly emall
food-cenning industry, end the consumption of ¢in plate was low. Table bex
shows & reported distribution of the consumption of pPrimery tin in the
USSR in 1937. T4/ Captured German and Soviet documents bave indicatsd that,
in 19%0, the USER used 3%.7 percent of its ¢in supply in bronze and about
32 percent in babbitt. 75/

During World War II the Ussa unlike the US, wes unable to cut total
tin consumptionp by the reduction of nomaeential naeds, insemuch ee such
uses were already largely curtailed urnder the so-called pzacetima econcmy.
in tha US 'the pattern of tin consumption of all: tin suppliea, including
secondary .tin. shifted. . The percentags used in tin plate end tsrngplate
declined fram 5.1 percent in 1937 to 20.6 percent in 19%%, and the per-
centagc used in bronze and bab‘bitt ross from l&& 7 p@rcant 1n 1937 to L&& 5

. Du.ring wOrld War II, soxders vith lcss th.an 3 percant tin wera s_
':ifully used: tb@mn.nuf ure of tin cans in tbe U85




Fabla b
@onsumption of.?in in the USSR

2937
Use Peruant of Total COnsumption
Plate 12.4
Bronze and Babbitt 67.5
Solder 1.6
Cther ) 8.5

percent in 19%k. It also is very probsble that the patiern of tin eon=
sumption in ths USSR shifted, with most of the tin being eonsumed in

bearings and other item® for essential industrisl mhingry and in pro=
duction directly for militery use. 78/ - 4

In the postwar period the USSR r@gumd the plannsd developmgnt of
its industrizl and military potentiasl. Emphasis algo has been plzeed on
military equipment, although the consumption psttsrn, as given in pereent-
age of total eonsumption, may not have chenged much. It is estimated that
in 1951 poseibly 65 to 67 percent of total Soviet tin consumption was used
{in the menufacture of bronze and babbité, 15 ¢o 16 pereent in tin plate, 12
to 13 percent in solder, and 6 to 7 percent in other uses. It ie pos-
eible thet Soviet minimum requirements for 1951 rose to approximately
17,000 to 18,000 metric tons. Any estimste, however, is highly
eonyﬂctmjl )

B. Communist China.

~ Although & major tiuéprpducing country, Chins has nsver consumsd
tin in important emcunts. Tbe Imternational Tin Study Group has esti-
mated Chinese consumption from 1937 to 1948 at an averags of about 300
metric tone per yesr. 77/ In pre-Communist China, the primery uses of ‘tin
were for pewier, tin plate, tin foil, and simulated silver bullion {ussd in
religioug worship). In view of eommunisi attempte to industrialize Chins,
however, the requirements for %in may be rising slowly, and it is believed
that in 1951 Chinese Communist requiremznts were gbout 500 to TOO metric.
_ tons, the ba.lanc@ of Chinese Connnunist output being export@d to the Usmo

Co Czeehowlovakia.

. The Int@rmtional Pin’ Study Group has r@port@d tha.t the appmnt %
coasumption of tin in Czechoslovekie in the period 1936-38 everaged- 1,685 .
metrie tons per year. . Since about 115 metric tons wers re-sxported, T8/ . - ..
the nat annua.l apparent consumption ‘in Czeckoslovakia was dbout 1,570,
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motric tons psi year. ¥n comparison with thie prewar figure, the 1959 Plan

for the allocation of tin provided for the congumption of 1,737 metric tons..
The First Five Yeer Plan in Czechoslovakia {10%0-53) calls for an snnual: ...

. tin consumption of 2,800 matric tons by 1953, 79/ & figure believed tobe
' high. The plsoned consumption in the year 194 "is shovn in 'I‘a.ble 5. Although

Table 5
 Planned Consumption of Zin in Crechoslovakia 80/
, Percent of - . Amount
UYga ~ - %otal Consumption (Mstric ¥ons)
| “Pin Metal 8f 29.8 L
Bronze and Babbitt - 52.9 _ 019.1
Solder - 16.2 - 2815
~ Other : 1.1 19,1
‘gotel 100.0 1,737.3

a. Mostly tih plate.

the totai éonsumpfioh.méy'increase under the present Five Year Plan, it
is believed that the c.gnsumption pattern, as shown in the pe_rcentage col-

umn of Table 5, will remain more or less constant.

-

~D. East Germany.

Data on prevar imports are of little uge in determining go-callied
normal peecetime requiremsnts of or consumption in East Germany, becauss
of the present political division of Germany. Although limited amounts of
primary tin have been produced in the Erzgsbirge, now & part of East Germany,
damestic production is insufficient to meet ths requirements of East Germany
and must be supplemented by imports of tin or tin producte. The 1951 Plan
of the East German govermment provided for the produetion of 110 mstric
tons of refined tin and importe of 330 metric tonsz, 81/ plus imports of
substantial amounts of tin products. R e

‘Although no precise information 1s available as to the percentages

-or emounts of tin distributed for the various uses, plans for importing

relatively large amounts of bsbbitt and bronze indicete that a relatively
large proportion of tin consumption is in the form of these alloys. The

planned domsetic production in 1951 provided for 3,000 metric tons of ' .-

bronze, 82/ 2k0 metric tons of babbitt, and 120 metric tons. of /solder:: 83/
Fo indication:isigiven of the tin content of these alloys.
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E. Hungary.

Hungary is dependent upon imports for. its tin supplies. JIn the
period 1935-39, imports, including ecrap, averaged annualiy 635 metric
tons. Little current information ie available on tin ¢onsumption in
Bungary. The planned production for 1947, however, amounted to & total of
315 metrie tons, of which 77 metric tons, or 2i.L percent of the total, -
were to be exported. The planned percentages of total consumption for
1947 are shown in Table 6. : ‘

Teble 6

Planned Consumption of ¥in in Hungary 8/
16T B

Percent of Total Consumptien

. Amount. . ; . .
Use _ {Metric Tons) Including Exports Excluding Exports

Tin Alloys | L

(Bronze, Babbitt,

~ Solder, etc.) k2 k5.0 59.7

Tin Plate 76 2k.1 32.0
‘Exports - : 1 ok.b
_ Other - 20 6.5 8.3

130.0 IOQ.O

Total o 315
In view of the apparent tin consumption of Bungary in‘the prevar
period, 1t is probable that 1951 requirements were about 500 to 600 metric
tons per year. _ , , :

It bas been reported that bearing metal bas been produced for ex-
port to the USSR at the Cseépel Works (formerly the Manfred Weiss Works)
nzar Budapest. 85/ ' : . '

F. QOther Satellites.

' The other Satellites are dependznt upon foreign sources of supply
to meet their tin requirements » &nd the imports of tin may be used to de-
termine the apparent consumption. Ko information has been received as to
the proportions of tin supplieg being distributed for the various usea, but
it is probable that the trends follow the general pattern for Soviet-dom-
.- 1inated European countries, with the bulk of the tin going to.alloys for
~.-v. essential industrial or militery consumption. S L o

-
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1. Albania. o S '

' - Albenia, b@ing prima.rily.an -agricultﬁral country,, hag a reg-
.. ligible need for tin. It has not been the practice in Albania to use tin
. plate to any extent in the packaging of food.

2. Bulgaria.

During the pariod 1936-39, tin imports by Bulgsrie ranged from
159 to £70 metric tonz, the average rate being 197 metric tons per
year. 86/ It is believed that the 1951 consumption of tin was sbout
200 nmetric tone per year. _ :

3. Polsnd.

‘During the prewar years, Poland imported an aversge of about
1,300 metric tons of tin ennually. Based on appsrent consumption figures
of the Internstionmal Tin Study Group, in part supplied by Poland to the
Coabined Fin Committee and in part estimated by the International Tin 8tudy
Croup, the apparent consumption for the period 29%7-51 averaged 1,500 to
1,600 metric tons per year.

%. Rumenia. , '
iIn the period 1936-39, Rumanian imports'averag@d sbout 325

metric tons of tin per year. In the postwer period the Internstional Tin
Study Group has estimated appsrent consumption to be about 250 metric tons

per year.

. ﬁeqﬁir@mentg o

The minimum tin requiremente of the Soviet Bloc are estimsted &t 22,000
to 24,000 metric tons anmuelly. Thie estimate ie in part based on the ’
estimate that available supply in 1951 from mine production was 15,000 to
16,000 metric tons and that 7,000 to 8,000 metric tons were obtained in all
forms through imports. The estimated requirements by country are roughly
apportionsd as ghown in Teble 7.¥

A trend has besn established in Soviet Bloc countries of conguming &
relatively high percentege of the total tin supply in the manufacture of al-
loys for eseentisl industrisl equipment and military iteme and of consuming
a relstively low percentege in the manufecture of tin plate, largely used
for contsiners and nonegsential items. . '

V. Stockpile.

: . Gver and aboir@ wdrki_ng inventories, the USSR, d@spité supply ehortages,
;18 believed to have ‘ageunmulated a limited tin stockpile, -In a largs metal
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’:Eatimated Raquimmnts for ¥in in the Soviet Bloc
ot A - 1951 '

' Requirements
{Thousand Metric Tons)

- , . Approxim.ﬁé Perc@‘ntag@
Country Minimum . = Maximum of Total Bloc Requirements

USSR o 17.0 1&_@ 75
€zechoslovakia = 1.8 1.9 8
Poland . 1.6 1.7 (4
Cotmunist . -~ S -
ehim S 065 0.7 3
- . Bast Germany 0.5 0.7 3
- Bungary 0.5 0.6 2
Rumenia 0025 003 1
Bulgaria 0.2 0.2 1
Total 22.35 LI 100

depot at Kirov {58°35" I - £9°%0" E}, a returning prisoner of war has re.
ported the storage of tin for use only for wer purposes. 87/  Other re-
turning prisoners of war have. reported the existence of tin in the Kirov
depot. Also several references have been made to tin stocks in the Moscow
area. Tin may also be stored in other parts of the USSR, a.lthoug,h no evi-
dence has been mc@imd to substantiate this.

_ in view of the 5ketchy evidence available, it is ext.r@mely diffieult
to estimate the extent of the Soviet stockpile of tin, but it is possible

that sufficient emounts have been accumulsted to enable the Soviet Bloe

to operate, under present conditions, for 1 to 2 years without serious

A difficultz@s ir all imports from ou‘tsiﬁfé of the Sovietwdominawd eountries
were eliminated. . ,




_‘t.x':sér' F TIN DEPCSTTS IN THE USSR

<~

Name . . Location . Area e Remarks
thapcheranga 4go%2' N - 112°10' E Chita Oblast A major mine.
don . ~ 50036' K - 115935' E Chita Oblast A major mine.
Sherlovaya Gora = . 50°36' K - 116°%21' E Chita Oblast A major mine.
lge-Khay'a . 67°24' N - 13%15' E Verkhoyansk 'Reported as & major mine.
\lys-Khay‘a 65°50¢ ¥ - 134°50°* E a/ Verkhoyansk - Probably being exploited.
{osterskoe Unknown ’ Verkhoyansk Possibly being exploited.
Burgavli - ;v 66930 - 137°00* E &/ Verkhoyansk .- Possibly being exploited.
[mtandzha - . 66%k' N -128021° E ~  Verkhoyansk " Possibly being exploited.
Sochy - - ' Rear -Imtandzha " Verkhoyansk - Poseibly being exploited.
801 'shaya Sinancha. 5010 N_ 136%0* E Tetyukhe - A major mine.,
3talinsk - 45010' N - 136%0' E Tetyukhs . A major mine.
thrustal ‘noye - kEC159 R - 134°30' E Tetyukhe Probably being exploited.
Lifudze - Rear: Khrustal‘ noye - Tetyukhe Probably being exploited.
dikoyen : k9°10° N - 131°00* E &/ Khingan * A major mine. -
Seymchan - 62923 N - 152036“ E &/ Kolyma Reported as & major mine.
Butyguchag , 61019* N - 149°11° E a/ Kolyma . Probably being exploited.
Tayezhiny " Unknown - Kolymsa ‘Probably being exploited.
Pyrkakai - 69°18° N = 176%0" E Chukchi Okrug - Reported es & major deposi

may be exploited.

a.  Approximate location.
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The estimates of tin production are based on base ‘figures obtained
for one or more years; on official percentage figures; end on extrap--
olation modified by various limiting fectors » such as the extent and -
location of ore reserves. ‘ ' - B

'Estimates of imports are based on export figures of the various
non-Bloc exporting countries. - _ ’ o

The estimates’ of the pattern of consumption are based on estimates
of tin plate production, on prevar estimated figures, and on the ap-
parent trends of development of the over-all Soviet economy. Other -
sources, cited in the text, were used in estimasting the consumption pat-
terns of Czechoslovakia and Hungary. IR

The estimates of the minimum requirements are based on epparent con-
sumption (or available supply); on the steady growth of Soviet industry
and the accompanying rise in tin requirements; on the ability of the
USSR to establish stockpiles; and, in scme cases, on figures ‘reported .
by specific countries to the Combined Tin Committee. The estimates of ,
requirements are highly ‘conjectural. R, R
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The ma,jor geps in intelligence on the tin situation in the Soviet
Bloc are as follows: - . A

l. Minimm Requirementé for Tin.

- Information is needed on the adequacy of the tin supply in
various specific -industries, the use of substitute materials and the
extent of such substitution, and the degree of control over the distri-
bution of the available tin supply. :

2. Stockpiling Program.

Information is needed on: the location and extent of individual :
depots and the amount of tin being withdrawn from a.ve.ilable supplies T
for the stockpiling program. , :

3. Recovery of Seconda:ry Meta.l . | . ' e _Q

Information is needed on the locations and capacities of plants"
producing secondary tin and. on the amount of tin scrap ava.ilable for '
thia purpose. , : -

4o Production of Pi-ima.ry Pin..
. Informetion is needed on the extent and metal content of indi-
vidual deposits; on the extent of exploitation; on miliing practices; -
on the amount and grade of concentmtes produced; and on the location,

production, and capacities of smelting pla.nts.,
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" 1. Eval "'uation_of"__Som"r es.

The most valuable sources for this report insofar 8s information
on-the USSR was concerned were am follows: . - ' :

4

8. Dimitri Shimkin, Minerals, A Key to Soviet Power, Harverd Uni-
versity, 1947 and 1949 drafis. is book appears to be reliable inso-
- far as source material used is extracted or abstracted, and it was of
value for statements cited from verious Soviet publications. It is
believed, however, that the conclusions drawn from such data by the

. author are scmetimes questionable, = . Tl =

 b. A CIA 00 source”(No. 3 in sources listed in 2, below). . -

c. Izvestiya, cited in State Department OIR Report, No.. 4611, Feb
1988, 8T The statement appearing in Izvestiya concerning ore re-

serves in the USSR can be consideréd to be only.an irdieation of po-
tential resources. = o - o

: d. The Industries of the USSR, ID WDGS, 19%7. C. This repart -

- 18 based on captured German end Soviet documents and contains data -
through 19%1 on the Soviet tin situation. It provides good general

background information, although occasional statements including out-

rut estimates are believed to be inaccurate, in view of late:‘i_nfozjmé.tiono :

Other sources were used largely for single references Vozi'fspe'cifié :
points. . . o . e

Four sources were pa.rticula.rly valuable for infdrmtiongp‘thg tin
industry in pre~-Communist China: - - R

. - A CIA 00 report on the Yunnan Consolidated Tin Corporation by

. the Rational Resources Commission of China, 21 Sep 1948. €. '~ B
~_b. FNelson Dickerman, "Mineral Resources of China," Foreign Minerals
- Survey, Vol. 2, Fo. 7, US Bureau of Mines, Washington, D.C., Jan 1948,
. 'Th 18 work provides excellent background meaterial. o AR

: . Ce . J. Marshall Morris, Field Report on the ' Chinege Mﬁt&nj and
Tin Mini Industries, Chungking, China Mission, Foreign Economic Admini-
~8tration, Office of Economic Warfare, Washington, D.C., 1943, This '~
work contains a detailed study of Chinese tin properties and provides
- excellent background material. = - " ' o
~d.. Department of State Despatch Fo. 835 fram Manila, Oct 19%9. .C.
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2. Sources .

Evaluations N following the claseification entry and dcaignated
"Eval.," have the fonowing aignificance. . , N

Sourcee of Infomtion - . o Informationl» -

A - Completely reliable Y - Confimed by other sources
B - Usually reliasble ‘ 2 - Probably true

C - Fairly reliable 3 « Possibly true

D - Rot ususlly reliable k - Doubtful -

E - Not reliable " 5 - Probably false

F - Cannot be judged 6 - Cannot be Judged

Evaluations not othsrwise designated are those a.ppearing ‘on tha cited
document; those disignated "RR" are by the author of this report. Ko :
"RR" evaluation is given when the author agrees with tha evaluation of
the cited document.

e

. Dimitri Shimkin, Minerals , A Key o Soviet Power, Earvard Univer-
sity, 19%7 and 1G%9 dratta. Evael. ER 2.

Shimkin, ibid., 1949 draft.

.CIA 00, 1% Fov 1951. Eval. RR 2.

"World's Non-Ferrous Smelters and Refineries,” The Mstal’ Bulletin,
London, 1950. Eval. RR- 3, 1naofar as the data on tbe USSI’! are
concerned. | ‘

5. Bhimkin, op. cit., 1947 d.ra.t‘t.

6. Izvestiya, 2 Jul 1944, cited in State Department OIR Raport, no.,
 TLB11, Feb 1948. S. Eval. RR 3. -

B g. - The Industries of the USSR, ID WDGS, 1$47. . Eval, RR 2.

9

'

W

°

- Shimkin, op. cit., 191&7 dm.ft.
. Tbid.
10. _CIA 00, ik Nov 1951. 8. Eva.l. RR 2.
11.° Shimkird, op. cit., 1947 draft.:
12, CIA 00, Sepfg'lis Eval. RR 3. :
13.. The Tin Industry of Soviet Russia, Metalgcnellecbaft A, G.,, Frankfurt
.~ Tem Main, Dec 1939. Eval. RR 2.
b, The Industries ~f the USSR, op. cit. .
15. CIA 0OH 78 Jal 1950." C. Eval. RR 2.
16. The Tin inoustry of Soviet Russia, op. cit. -
© 17. "World's Non-Ferrous Smelters and Refineries," op. cit. - '
‘18, - OIR Report, No. 550-3.25, Soviet Affairs, Jan 1951., . Eva.l IR 2. .
- .OIR Report, No. l&611.v Eval. RR 2. - S
" ‘Bolshevik, No.. 22, Nov 191&14, citad in OIR Report, No. hGll, op._ étt.*
5. ¥val. FR 2. i ,




21.
22.

23,

25,
26.

28.
29,
30.
3.
3
33.
3k,

36.

- 37..
38. .

39.
b1
k2,
L3,
kY,
Ls.
L6.
L7.
k8.
- b9,
50.
51.
2.
53
58
55.

'_ 56_;

‘GIA 00, 6 Dec 1951. C. Evel. RR 2.

o o P - o
. . : | e S B B;u 1 :'!:EAL_-; .
o WARASARE RIS :

Is_z_v_e_t_l_}%,e Apr 1946, cited in OIR Report, Fo. 4611, Eval. RR 2. °
himkin, op. cit., 1947 draft. 1 e

The Great Stalin Five Year Plan, Soviet Embassy, Washington, D.C.,
1556, Eval. RR 2. . - T |
Yei Chow Juan, "Minerel Resources of China," Economic Geology,
Vol. XLI, Fo. b, 1946. Eval. RR 2.° o }

N

Nelson Dickerman, “Mineral Resources of China " Foreign Minerals
Survey, Vol. 2, No. 7, U3 Bureau of Mines, Washington, D.C.,
an 1048. -Eval. RR'2. S o

J. Marshell Morris, Field Report on the Chinese Tungsten and Tin -

Mining Industries, Chungking, China Mission, Forelgn Economic

Administration, Office of Economic Warfare, Washington, D.C.,
19%3. Eval. RR 2. .

Dickerman,, op- ci+

CIA O0-W-T~ 12 May 1649. R. Eval. KR 2.

Dickerman, op. cit.

Tbid. - .
GIA 80, 23 Nov 1949. S. Evel. RR 2, insofar as the material used
in this report is concernesd. ’

Morris, op. cit. : :
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