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Flgure 1. lap of Manchutia showing location of
iron deposits.

Figure 2. Takushan ¥ine, Anshan district.
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MANCHURIA

INTRODUCTION

Manchurian iron deposits are principally confined to Fengtlen
and Tunghua provinces of southern Manchuria. A large number of deposits
are known and Japanese geologists have estimated total reserves running
into thousands of millions of tons. Most of the Manchurlian ores, how-
ever, are of low grade and require concentration before being sent to
the blast furnaces, and, although there are also bodies of higher grade
ore, the average ore, as mined in Manchuria, requires between 23 and 3
tons of ore for a ton of pig iron.

Up to 1938, at least, the Manchurian blast furnaces at Penhsihu
and Anshan consumed the entire iron ore production. Consequently, pig
iron, but not ore, was exported to Japan.

Information on recent developments is very meager. In 1937
probably about 2,000,000 tons of ore was produced, all from deposits in
Fengtien. Probably about 70% of this was lean ore. This production
could easily be increased, as the ore bodies are large and easily mined,
but to produce 1,500,000 tons of pig iron, which is less than the 1939
capacity of the two major plants, would require between 3,500,000 and
L, 500,000 tons of ore. Import of Yangtsze ore into Manchuria in 1940
may indicate some difficulty in meeting an expanded pig iron preduction
from domestic ore. On the other hand, recent operations of the Kyowa
Mines Co. (not known to have any furnaces in Manchuria) suggests the
possibility that deposits in Fengtien, probably chiefly rich ore, are
being mined for export to Japan. Such ore would be exported from
Yingchow, Dairen, or ports near the mouth of Yalu River.

The recently developed deposits in Tunghua Province may provide
a larger proportion of export ore to Japan. The ore is both low and
high grade and, in part, has a high manganese content, which would be
desirable for Japanese furnaces. Shipments were made in 1939 but the
amount is unknown. Blast furnaces in this region were expected to be
in operation by the end of 1941 but construction may have been deferred,
and all the aore sent to Japan. If so, there may be a considerable
supply, possibly to the extent of a million tons a year, of ore that
contains more than 35% iron and 5 to 10% manganese and of ore of over
50% iron, but without manganese. This might be exported either f{rom
Chinnanpo or Seishin and may undergo preliminary smelting in a rotary
kiln to drive off the contained water and form a low grade manganiferous
pig iren ("uppe") which could be shipped to Japan with a considerable
saving in tonnage.




GRADE OF ORE AND CONCENTRATION

The great bulk of the ore is of low grade, mostly 30 to ALO percent
iron and is high in silica. Although ores having this iron content
can be smelted efficiently if they are low in silica and high in lime,
1ike those of lLorraine and Alabama, sillcecus ores should have an iron
content of at least 45% and prefersbly 50%, It is, therefore, necessary
to concentrate almost all Manchurian ores before smelting, thus adding
considerably to the cost of the pig iron, The adaptibility of the
ores to concentration differs in different deposits according to the
ore minersls present and the size of the particles, T '
deposit, which furnishes ore to the Penhsihu iron works, is largely
magnetite and concentration is rel atively simple, involving only fine
erushing, concentration with a magnetic separator, and briquetting,
The Anshan ores, on the other hand, contaln very finely divided hema=-
tite with individual grains less than ,00L inch (0.1 mm,) in diameter.
It is therefore necessary to first crush the are to 0.4 inch size,
heat in a reducing atmosphere of coal gas until 1t is magnetized,
erush again to ,004 inch size, concentrate with the magnetic separator;
and then sinter the dust to obtain particles of sufficient size for
charging in the blast furnace.

Japanese reports of the deposits now being developed in the
Tungpientac region include in their estimates of ore reserves large
tonnages of material containing 35 % LOZ iron and 3 to 10% manganese.
In these ores the prineipal iron mineral is the silicate chamosite,
Calcining might raise the iron content to 4O or 45% and the relatively
high manganese content would make it a2 desirable ore,

PRODUCTION

Iron ore
(1,000 metric tons)

Anlh.ms/ ﬂiaoarhkouy Total,y lean Orrt-’/ Rich Orol-}/ Totaly

1931 817 147 96l 673 251 924
1932 888 153 1,041 Th3 237 980
1933 916 260 1,176 770 328 1,098
1934 950 235 1,185 750 394 1,134
1935 986 L92 1,478
1936 1,325 579 1,904
1937 (1st half) 1,029

a/ Geol. Survey of China, Special Report Ho. 5.
b/ Manchuria Yearbock, p. 495, 1941.




Pig iron
(1,000 metric tons)

Ratio - pig iron to ore
Anshan Penhsihu Total Anshan Penhsihu Total

269 66 335 .33 45 .35
287 8l 368 .32 .53 .35
318 116 L3k .35 45 .37
322 153 W75 .3k .65 43
1935b L57 151 608 bl
1936b/ 4T3 160 633 .33
1937b/ (lst half) 732 367

a/ Geol. Survey of China, Special Report No. 5.
b/ Manchuria Yearbook, p. 495, 1941.

No two sets of production figures agree in detail. Those given
above are probably of about the right order of magnitude and the ratlo

of ore to pig iron gives at least an approximation of the average
pad. of the are,

SHIPMENTS

Information is not adequate for any close estimate of possible
shipments.

The logical ports for ore and pig iron shipment from Fengtien
Provinece would be Dairen, Yingchow, and Antung or Tashito. There are,
however, rail connections with Korea and shipments could be made from
Korean ports with saving of shipping distance al the expense of a
longer rail haul. The prevailing low grade of the ores suggests that
pig iron rather than ore will be exported, but the faect that the
Kyowa Company, owning no blast furnaces in Manchuria, was developing
several deposits in 1940 may indicate that ore also will be shipped.

If the blast furnaces in Tunghua Province, expecied o e com=~
pleted in 1941, are now in operation, much of the outat cof these
mines may be shipped as pig iron, in part manganiferous. If not,
there is probably export of a considerable tonnage of ore, perhaps in
part reduced to spongeiron (luppe) before shipment. The railroads as
shown on available maps make Chinnanpo the logical port for Chitaokou
ore. Ore from Talitsukou would require the construction of a short
1ine in the Yalu valley (about 70 miles) either to Chian for Chinnanpo
or to Keigonchin for Seishin.




TRON ORES TN MANCETIA

Provines District Fat mated Minechle Xnown Annual Probable Pot ential Transpertation Limiting Conditions Average Iron Other Constituents Mining Method Vulnerability Remea rke Peferences

{according Reserve Capacity Annual Capacity of Output Content of Ore

to Pig, 1) (metrie tons) (metric tons) (metric tons)

Fengtien Anshan 400,000,000 1,000,000 (lean 2,000,000 lean Deposits only a few miles Lean ore requires com- | Lean ore 3 to lean ore: high silice, ™ to |Lean cre: open Anshan is principel metallur-| Mines may be operating on a |YUegengren, F. R. Mem. Geol.

mostly lean cre.| ore); 200,000 ore,; 200,000 from Anshan. Export (prob- plex treatment tefore 45€, Rich ore 49%: low phosphom cut and grav- gical cantgr of Manchuria, smaller scale than formerly, Survey China, ffer.':, No.
2,000,000 to (rich ore). rich ore. ably entirely as pig iron) smelting. Rich ore 54% or better. us, 0,0%%; low sul- ity incline, Concentrating plant, blast und lean ore for plant de- 2, pp. 112-119, 1922.
4,000,000 tons presumably from Dairen (180 only in small bodies fur, U.02%, Rich ore: open furnaces, coke ovens, steel rived from Kunchangling, Murakami, H. Geology of the
riech ore. miles, railroad) or Yingchow | and relatively costly Rich ore: silicg 11 to 224 cut and tunnels | works, cement plant etc. all Possibly part of rich ore anshan Iron Mine district.
to mirne. generally low highly wvulnerable., See used is imported from Yang- South Manchuria Ry. Co.,
phosphorus and U. 8. G. 8§, report = ocoal, tze. Probably no export of Dairen, 1921.
sulfur, but in pp. 81-82, Mines not vul- ore, Pig iron capacity at |Manchurie Yearbook, 194l.
part sulfur as nerable. Anshap would allow consid=-
high as 0.31%. erable export of ‘pig ironm
E or steal,
t S T— —— A — — -l SRR T —_ ]- ——— l_ -
Fenst ien Kungchang-| Lean ore: over | No data. 2,000,0007 Railroad 40 miles to Anshan. | Lean ore requires con- | Lean ore: about |Lean ore: silica 26 to 38, |Probably open Probably not wvulnersble. Together with Aanshan, sup- Tegengren, pp. l09-11Z.
ling 300,000,000. centration but may be 27%. phosphorus 0.0%, |cut. plies ore for Showa . teel Manchuria Yearbocok, 15941,
Rich ore: more easily treated Rich ore: 60 to sulfur 0,01 to works. On besis of
2 300,000, than Anshan. 69%. 0.06%. 1,500,000 tons pig irom
Rich ore: silica 10%, production the two districts
phosphorus 0.0l together would have to fur-
to 0.05%, r'sh about 4,000,000 tons
sulfur about -;J.dtli ITe A year.
| — - 4+ —-Ti——-—— e = . - -—T m— o e 2 T -
Fengtien Miaocerhkou| Lean ore: 260,000. 500,000 or more. | 2,000 ft. gravity train, and | Lean ore is magnet ite |Lean ore: about |Lean ore: silica 40 to 50%, |Open cut and Gravity inclipne vulnerable Penhsihu Iron Works pro- Tegengren, pp. 102-109.
70,000,000, of 1¢ mile branch railroed to and more easily concen- 34%. phosphorus about tunnels. but replaceable. Concen- duces a special low phos=- Manchuria Yearbook, 1541,
which main line at Nanten, 25 trated than Anshan. 0.024. trating plant at Nanten. phorus pig iron which is
1,400,000 is miles S, of Penhsihu. Ex- Production could be Rich ore: silica 5%, Blast furnaces, coke ovens exported to Japan.
rich ore. port (as pig iron) probably | increased by opening phosphorus 0.04¢ etc. at Penhsihu. See U. S.
from Yalu ports, additional workings. sulfur 0.12 to G. S, report - coal, p. 8l.
0.80%,
mangenese 0,374,
Ore is friable end in part
breaks to dust,
- L J - ———— + - ]' + = t . dis d =
Fengtien vaitoushan| 150,000,000, No data. ? 20 miles NW., of Penhsihu, Reported chiefly lean | Rich ore 54%. Rich ore: silica 1¢.74¢ Probably open Probably not wvulnerable. Supplies ore tc Penhsihu Manchurie Yearbook, 1941.
near main line of railroad. ore but easily concen- |Lean ore 30% phosphorus 0.04%, |cut. Iron Norks. Ore body re- Far East Yearbook, 1941.
trated. and over. sulfur 0.31¢, ported to be 35 ft. thick Inouye, K. The ircon ores of
manganese 0.8@%, and traceable for 1,300 ft. Southern Manchuria, C. R.
| Int. Geol. Congr. Stockholm,
_4 1912, p. 2B95.
, | r 1 J == = | =t T t—
FPengtien Takoyan ? No data, ? Probably near Penhsihu, ? No data. ? No data. Probably not wvulnerable, Supplies ore to Penhsihu Manchuria Yearbock, 1941l.
— Iron Works.
l x| — Lo e —q E—— . | ——a = = l—-— 1 A # i

Fengtien Hsifeng ” No data. 2 About 90 miles NNE. of Muk- ? 60 to 65%. i No data. ? Mining began in 1940. Ore Manchuria Yearbook, Ll541.
(Kyowa Iror den, 25 miles from main rail- may be intended for export.

Mines Co.) road line. About 300 miles :
by rail from Antung.
- +— ' — rr— - i P s — +— - -

Fengt ien Kaiyuan ? No data. ? About 65 miles NE. of Mukden, 2 Nearly 60%. ? No data. 7 Mining began in 1940. Manchuria Yearbook, 1941l.

ngncf QT near main railroad line. J Possibly for export,
es Lo, | _,L_ _— - - —r — 4 o - 5 -
Fengtien Chiaotou ? No data. ? Near Mukden - Dairen Ry. ? o data, 2 No data. ? Miring began im 1%40. Manchuria Yearbook, 1941,
(Kyowa Iror ebout 200 miles from Dairen. Possibly for export.
Mines Co.) i | 24 3 e oo _— o =E— | I St | ) |
Fengtien Hsukietun ? Tﬂo data. ? Near Mukden - Dairen Ry. ? o datsa, T No data, ? Mining began in 1940. - Manchuria Yearbook, 19%41.
' (Kyowa Iro about 100 miles from Dairen. Possibly for export.
|Ilu| Co.) I _ L ! — + \
Fengtien "utaockou ? [ No data. F ? Locality not identified. [ ? No data. ? No date. ? Mining began in 1940. Manchuria Yearbook, 194!,
(Kyowa ITron Possibly for export,
Mines Co.) + - ﬁ - o s - } 4 } I
Fengt ien Huapiyu ? [ No data, ? 50 miles E. of Mukden about Large scale production 654, Unknown, but possibly high Shaft and tunnel, | Not vwulnerable. Native mining in 1921, Tegengren, pp. 122-123,
20 miles from railroad. would require several in sulfur. No record of modern mining.
tunnels,
+ + + + — +- — ) t 1+ ! - .

Tungshua Talitzu 70,000,000, total]l No data. BOQ , 0007 About 60 miles to main line "robably largely lean I|lean chamosite Lean chamosite ore: silica Open cut. Possible concentrator or The chamosite ore is suf- Inouye, K. The iron ores
(Talitsu- 3,400,000 mine- railway at Chian, which is ores, Two thickest bedspre: .8 to 5.’5.# 2.0 to 19.6%, calcining plant. Power ficiently high in manganecse of Southern Manchuria.
kou) able by open cut about 240 miles from Chinnan-|26 and 17 ft. possibly |Lean siliceous phosphorus trace, from Yalu dam. tc be desirable for export Int. Geol. Congr. Stockholm,

and tunnel. po. Export also possible via|mineable by open cut. |ore: 26.8 to sulfur 0.05 to to Japan in spite of its 1912, pp. 277-287,.
Keizonchin, 70 miles to E., 28.7%. 0.24%, low iron content, Calcin- | Teéegengren, pp. 126-127,
where rail connection (180 Rich ore: 51.0 manganese 5.4 to ing would raise grade to Saito, R. Economic geology
miles) to Seishin, to 56,24, 8.1%. 30 to 42%. Ore from this of environs or the Talitsuk-
Lean siliceocus ore: silica district and Chiteokou to be ou iron mines,
41.2 to 57.0%, used in local iron works Bull. Geol. Imst, So. Manch,
negligible phos- axpected to be in operation BY., No. 91, 1937,
phorus and sulfur, in 1941. Mining began in Manchuria Yearbook, 191,
mangane se 0,2%, 1929, Expected production
Rich ore: silica 6.6 to in 1940: 1,200,000 tons of
25.6%, which 200,000 chamosite, to
negligible phos- be later raised to
phorus, sulfur 1,200,000 in all.
and manganese,
— 4 T-— T |l — ~ o ! T % —
Tunghua Chitaokou Q.700,000, total | No data. 200,0007? Favorably situated for export |Probebly less favoreble |51 to 53%. 54 manganese, silica, sulfur, |Open cut or Not wvulnersable. High iron and mangenese Manchuria Yearbook, 19%41.
2,400,000 mine- from Chinnenpo (about 200 for large scale produc-. and phosphorus unknown. tunnel. content if as reported
able by open cut miles),. tion than Talitzu be- would make this ore very
and tunnel,. cause of {rregulsarity desirable for export to
of ore bodies. Japan. Mining began in
1979 and some ore was
shipped to Japan.
% Tl r T_ .J 4 = i e —J —4
Tuns hua Taoling 100,000,000? No data, ? About 15 miles NW, of Lird agg, ? 20 to 40%. Contains 5 to 12% manganese. [No dats, Probably not wulnerable. Apperently lower grade than | Manchurie Yeartcok, 1941,
and 60 mtles NE. of Chian. Iron works (at Ehrtaokiang) other funghue deposits but Metall und Erz. Heft 24, 1939,
Ne known reail connect ion. may now be in operation. high mungsane se content may Ps 992,
make it a des ireble export
ore, Had been explored i{n
159 but no mining at that
time,
+ i e AL ™ —T b 1
T™Ung hya Ant zuho ? No data. ? About 45 miles east of rail- |Probably thin bed only. |60%. Reported good grade of No data. Not wvulnerable. No large scale mining in Tegengren, pp. 134-13%,
way at Meihokou. magnetite. 1929,

Compiled by U. S. Geological Survey,




PRINCIPAL DISTRICTS

Twe salient facts of the principal active and potentialiy active

deposits are sumariged in the accompanying table. Some information
is available for other deposits but as they appear to be either inactive
or undeveloped they are not included.

In the following notes all information on recent operations is
derived from Jupanese propaganda sources and may not be reliable.

The locations of the known deposits are shown in Figure 1, which
map has been followed for provinclal boundaries.

Fengtien Province

Anshant The ore depoaits of the Anshan diat.ricby largely supply
the 3Showa Steel Yorks at Anshan. The ore outerops on the grests and
sides of & group of 6 hills which rise to 1,000 feet above the plain in

a rough semlcirele east of the maln line of the railway and 4 to 8
miles {roa Anshan,

The ore is, for the moet part, very low grade (36 to 45% iron)
and high in siliea (35 to 49%) but is low in phosphorus (0.02 to 0.06)
and sulfur (trace to 0.05). With the low grade ore arc¢ thin bands of
higher grade material that ranges from 54 to 62% iron and in places
has as much as 66%., This ore contains 11 to 22% sillca and is also
low in phosphiorus and sulfur. Concentrates from the low grade ore
contain between 53 and 62% iron and 9 to 18% silica. Rich ore from
the Yingtaoyuan mine, as mined in 1940, was reparted to contaln
5‘&.“ iron 1907% Giliﬁﬂ' O.CH.S Phﬂﬁpimm, 0.31; sulfur and 0.36%
HAangunes @

hivailable reserves are large, cstimsted by Tegengren Lo be about
LOO million tons in all, of which mot more than 2 million tons consti-
tute high grade ore. The low grade ore is mined from open cuts that
have gravity inclines to the railroad level. The smaller bodles of
higher grade ore were mined froa tuinels, but the photograph, Figure
2, spparently taken in 1939, shows open-cut aining at the Takushan
mine, which contains the principal high grede deposits.

As the iron mineral of the low grade ore is very finely divided
hematite, a complex and expensive process of concentration ls necessary.

1/ Tegengren, Mem. Geol. Survey of China, Series A, No. 2, pp. 112-119,
1923.
Murakami, H., Geology of the Anshan Iron Mine District, South Man-
churia m:.ww COQ’ mn, i921.

2/ Manchuria Yearbook, p. 494, 1941.




The Anshan (later Showa) Iron works was established in 1919. At
that time the unsatisfactory nature of ihe low grade ores was not
realized and attempts to smelt it directly were unsuccessful. Therefore,
until 1926, when the concentrating process was established, almost all
the production was from thWh grade ore, at the rate of about
150,000 tons a year. In l the propartion of low grade to high
grade ore mined was said to be 7 to 1. The ratio of total ore to pig
iron indicates an annual production of about 1,500,000 tons, including
ore from the Kunchangling district, of which nearly 200,000 tons 1s
high grade ore.

The reserve fisures for Anshan high grade ore given in the Manchuria
Yearboo are 1.3 million tons hematite with 50 to 60% iron and 3.0
million tons magnetite with 60 to 68% iron. As no figures for low
grade are given this may indicate that only high grade ores are now
mined at Anshan whereas the more easily concentrated ores from Kunchang-
ling supply the bulk of the low grade ore. It is possible that the
easily mined reserves of high grade ore in the Anshan district may ve
approaching exhaustion.

An item of possible significance is tgjexport of 84,000 tons of
iron ore from the Yangtse to Dairen in 1940¢/, Thls may indicate that
the Showa plant at Anshan is finding it difficult to meet its expanded
produstion plans from local ore.

Costs of mining in 1923 were estimated at Yen 1.50 for the low
grade ore mined by open cut and Yen 3 (o 6 for the high grade. Rail-
road freight on pig iron was reported to be Yuan 7.00 per ton to
Dairen in 1940. A canal connecting Anshan and Yingchow was planned.

Kungchangling: The Kunehangling distriobé/ avout 25 miles south-
east of Liaoyang and midway between the Dalren and Antung rallways,
was being explored at the time of Tegengren's study. Al that time 1%
was expected to export the richest ore to Japan. There was, lhowever,
no production from the deposii antil it was purchgsed in 1933 by tne
Showa Steel Works and a railroad built Lo Ansh . The deposit
supplies part of the ore used in the Anshan furnaces but no production
figures are available. The ore may be more amenable to concentration
that that of Anshan, and if so would compensate for i LO mile rail
haul.

Manchuria Yearbook, 1941, Hsinkdng, 1940.

Ope. ¢it., pe L%,

Foreign Minerals Guarterly, p. 25, Ocl., 1941.
Tegengren, op. ¢it., pp. 1:09-112.

Contemparary Manchuria, Jan., 1938.
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There are several large ore bodies favorably situated for open cut
mining on the orest and flanks of a group of ridges which rise to
2,500 feet above the valley. OUre reserves were estimated by Tegengren
at more than 268 million tons of which 2.3 million tons was of high
grade. A recent Japanese estimate gives reserves as 377 million tons
hematite ore having abg t 4LO% iron and 456 million tons magnetite ore
that contains 35% iron®/. The iron ore has a thickness varying from
100 feet (30 m.) to 1,000 feet (300 m.) or more., High grade ore
bodies containing over 50% iron are of limited occurrence and. gccur
in lenses from a few feet to 65 feet (20 n.) in thicknessZ/.

Preliminary sampling of the low grade ore showed an iron content
ranging from 29 to 41%, high silica (41 to 58%), moderate phosphorus
(0.02 to 0.09%), and variable sulfur (0.09 to 0.21%). lMore recent and
probably more representative samples of lean ore give iron 36.2 teo
38.2%, silica 46.0 to 48.1%, phosphorus 0.0l to 0.02%, and sulfur 0.0l
to 0.06%39/. The iron content of the high grade ore ranges from 60
to 69% with not over 10% silica. Phosphorus is low (0.0l vo 0.05%)
but sulfur is rather high (about 0.30%). '

Miaoerhkou: The Miaoerhkou depos 1ty which furnishes ore for
the Penhsihu iron works, is about 2 miles east of Nanfeng (Nanten)
station on the Mukden-Antung railway, about 25 miles south of Penhsihu.

The ore crops out on the crest of a ridge which, at the mine, has an
altitude of more than 2,800 feet.

The deposit consists mainly of low grade ore with streaks of rich
ore, but is more favorable for mining than Anshan, for the rich ore
i{s in larger and more regular bodies, up to 50 feet in width, and the
ore mineral is magnetite, which is susceptible to direct magnetic
concentration. The width of the ore body as a whole ranges from
nearly 300 feet (90 m.) to nearly 600 feet (180 m. ).

The low grade ore has an iron content of 34 to 38%, 4O to 50%
silica, low phosphorus (0.005~0.05), and variable sulfur (trace to 0.4).
The rich ore is a neasrly pure magnetite containing from 65 wp to yptA
iron and not over 5% silica; phosphorus is low (0.02-0.05) but parts
of the rich ore bodies contain an cbjectionable amount of sulfur, up
to 0.8%, though mostly the sulfur content is below 0.3%. A recent
analysisd2/ gives rich oret iron 64.0, silica 6.2, phosphorus 0.02,

8/ Manchoukuo Yearbook, p. 494, 1941.

2/ Ichimura, T., On the iron formation and associated high grade ore
bodies of the Kung-Chang Ling, Chosen Kogyo Kai~-Shi, vol. 5, no. 8,
PPe 1"25’ 1922. ﬁlgliah abstract in Jap. Jour. Geol. and Geog.,
vol. 2, no. 1, 1923.

10/ Fchimura, T., Geological notes on the Mosan iron bearing district,

Cl'mlln, Mem, Taihoku Univ.’ &Olog’ No. 6’ Pe 95’ 1933.

11/ Tegengren, op. cit., pp. 102-109.
12/ Manchuria Yearbook, p. 49, 1941.




sulfur 0.12, and manganese 0.37; lean cre: iren 33.6, silica 50.9,
phoaphorus 0.05, sulfur 0.03., The rich ore is very friable and from
10 te 20% breaks to & fine dust which reguires briquetting before
going to the tlast furnaces, The Penhsihu blast {urnaces produce a
special low phosphorus pig iron, which is exported to Japan.

Reserves were catimated in 1922 at 70 million tons of whiech l.4
million tons wes high grade ore. At that time mining was essentially
resiricted to the high grade ore which was then being mined at the
rate of about 100,000 tons a year, There is no informatlion as to
mining practice in recent years since the production has increased,
but, as the ore is easily concentrated it is probable that both high
grade and lean ore are mined,

Mining in 1922 was from tunnels, the lowest 730 feet below the
highest point of the outerop. From the tunnel mouth a gravity tram
more then 2,000 feet lonyz led to ore bins at the head of a 1; mile
branch rallroad, which joined the main line at Nanfeng (Nantan).
The concentrating plant was at Nanfeng but the brigquetting plant at
Penhslhu., Costs at that time were estlmated at ¢Chinese 5 tc 6 per

ton. If both lean and rich ore are now mined open out mining would
be possible.

taltoushans<®/ 1 The Waltoushan deposit, L miles northwest of
Penhsihu, also supplies cre to the Penhsihu furnaces. The ore body
is degoribed as being 35 feet tiick and extending for 1,300 feet.
The ore is moetly lean, 30% or more of iron though there is & littie
rich ore having about 50% iron. The ore mineral 1s mmgnetite, so
concentration is relatively simple, The Penshihu f{urnaces also get
ore from Takoyan (locally not identified).

Other deposits of lean ore in the vicinity of Penhsihu have been
desorived by T@gang,rmw .

fyvus The Huapiyu doposit}.ﬁ/, about 50 miles east of Kukden
cont high grade ore (65.5% iron) but probably has a rather high
sul fur content, The thickness ranges from 6 to 16 feet but the oute
crop has been traced for a distance of 3,500 feet. It was formerly
mined by native methods and as far as known there has been no modern
mining. If not too high in sulfur it could probably swply a fair
tonnage of high grade ore. The deposit is in hilly country and is

13/ Inouye, C. R. Int. Geol. Cong., Stockholm, p. 285, 1912.
l‘lnchﬁ‘h Y'&I‘bﬁok. pl 5“3, 19‘#1:

Tegengren, p. 108,

Tezengren, pp. 132-133.




mineable by tunnel. Other deposits in the neighborhood have similar
ore but are saaller and of lower grade,

Several iron deposits were being developed
but nothing is known as to production or

The Hsifeng deposit, abcout 90 miles HHE. of Mukden, was reported
to econtain 5C to 65% iron; the ore of the Kulyuan deposit near the
dukden~Harbin Hallway, about 65 miles NNE. of Mukden, was reported to
contain nearly 60% iron. Other deposits belonging to this company
are at Chisotou, near the Mukden~-Antung Railway, about 50 miles SSE.
of Nukden, Hsukiatun near the lfukden-Dairen Railway about 130 miles

from Mukden and 100 miles from Dairen, and Wutaokou (locality not
identified).

It is possible that this company is mining high grade ore for
Capari.

Kuotishant A large deposit of lean ore (about 30% iron) at
Kuotishan 2: miles north of Tashihchiso, the junction of the branch
line ia Yingschow, is estimated by Tegengren to contain 1.3 million

/. Apparently there has besn no recent mining.

Tunghua Province

The mountaincus country along the north bank of the Yalu River
near Chian contains deposits of coal and iron ore wiich were belng
actively developed in 1939. This is commonly reflerred to as the
Tungpientas region. Little specific information is avallable.

The deposits have long been known but were not mined except on &
very samall scale during the Chinese regime, Following the Jepanese
occupation there was a preliainary investigation of the reglon In
1933 but "disturbed social conditions" prevented detalled exploration
of the deposits until 1936 and 1937 when & somplete study of the reglon
was made, and the Tungpientao Development Company organised in the
following year to undertaks extensive operations.

4 According to the Manchuria Yuarboahw 1 "Provided it can be
completaly supplies in the near future with the necessary machinery

Manchuria Tearbook, p. 500, 191,

Tegengren, p. 119-121.
Manchuria Yearbook, p. 490, 1941,




and materials for mining, the entire plant of this company will soon
be working under high pressure. According to the expansion program of
the company, the mining and sale of iron ores and coals deposited in
Tunghue Province and the manufacturing and sale of iron are to be
commenced in the first period, and an iron foundry with an annual
productive czpacity of 500,000 metric tons is to be constructed for
the mamafacture of pig iron, with all necessary equipment installed by
the end of the second periocd. The part of the program to be completed
in the 1939 fiscal year includes the mining of coals to the amount

of 150,000 metric tons in the Tiehchangtzu coal-field, 150,000 metric
tons et Wutaokiang, 50,000 metric tons at Patackiang and 50,000 metric
tons at Yentungkou, making a total of 400,000 metric tons; the mining
of iron ores to the tctal of 200,000 metric tons at Talltzukou and
150,000 metric tons at Chitackou making a total of 350,000 metric tonsi
and a gigantic construction plan in which transformer stations, machine-
manufacturing factories and other facilities are to be erected with
various mining plants, while foundations for the establishment of iron
mills, coke manufacturing and ccal cleaning plants, the central elec-

tric station and the central machine-manufacturing factory will be
leid at Erhtaokiang".

These deposits, like others in Manchuria, consist of mixed lean
and rich ores, but in addition to the usual ore minerals, magnetlte
and hematite, part of the ore consists of manganiferous chamosite.

The compesition is variable but the maximuu iron content is probably
about 35 to 40% with 5 to 10% manganese. Calcining might raise the
iron content to LO or 45% and the manganese in proportion. Apparently
only the higher grade iron ores and the ores with highest manganese
were to be mined until iron works with a cepacity of 500,000 tone had
been installed. "With the completion of eguipment imtallﬁﬁ,
studies on processing of peor grade ores will be conducted .

. Talitsukou (Talitzu): The Talitsukou depos it-zg/ is a short dis-
tance north of the Yalu-River  and about 8 miles WSW. from Linkiang.
The nearest rail points in 1939 were Chian 60 miles (96 km.) SW. and
Keizanehin 70 miles (110 km.) to the east. Eoth these points are on

19/ Contemporary Manchurla, Milestones of Progress, p. 7, Jan,, 1939.

20/ Inouye, K., The iron ores of southern Manchuria, C. R. X1 Int.
Geol. Congn, PHe 277"‘28?,’ 'StOC*khOlIﬂ, 1912,

I Tegengren, ov. c¢it., pp. 126~127.

Saito, R., Economic geology environs of the Talitsukou iron mines,
Bull. Geol. Inst. So. Maneh. Ry., No. 9L, Dec., 1937 (in Japanese,
translated in part in U. S. Geological Survey, contains analyses,
but little specific information).
Manchuria Yearbook, 1941, Hsinking, 194L0.
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the Yalu River and railroad construction in either direction would not
be difficult. The large output plamned for 1940 and later, suggests
that one or both rall connections have been made.

The deposit consists of 4 beds of ore 26, 17, 5, and L feet thick,
The ore, is a mixture of hematite and chamosite., Reserves were esti-
mated by lnouye, who first described the deposit, as at least 1.2
million tons of better than 50% grade. A recent figure, probably
exaggerated, at least as to grade of ore, gives 71 million tons_of
62.5% iren with 3.5% silica, 0.02% phosphorus and 0.02% sul , of
which 34 million tons are above tunnel level22/. Analyses given by
Saito indicate three types of ore: (a) low grade, probably largely
chamosite, witl, 26.8 to 33.1 iron, negligible phosphorus, moderate
sulfur (0.05 to 0.24%) but a high content of manganese (5.4 to 8.1%);:
(b) a very siliceous low grade ore 26.8 to 38.7% iron, 4l.2 to 57.0%
gilica, very low phosphorus and sulfur and only a little manganese
(C.2%); (e¢) high grade ore, 51.0 to 56.2% iron, 6.6 to 25.8% silica,
very low sulfur andrhosphorus and low manganese (under 0.03%).

According to the 5 year plan, production from the Tallitsukueo
deposit in 1940 was expected to reach 1,200,000 tons of which 200,000
would be chamsite. The manganese content of the chamosite makes it
8 desirable ore in spite of its low iron content. Mining began in
1939 and it was hoped to reach a production of 200,000 tons in that
year.

Chitaokous Chitaokou deposit is close to the railroad and
near Chian (Tsian and is similar in general character to that of
Talitsukou but the ore bodies are less rerular. The ore occurs in
two beds about 600 feet apsrt. The lower is L5 feet thick and about
600 fest long but the ore is in places banded with low grade or barren
rock. The upper bed is 18 feet thick and 1,200 feet long.

Various conflicting statements have been made as to reserves and
grade of ore; the most conseyrvative gives 9,7 million tons of whieh
3.3 million tons 1s above valley levgl. The grade is fairly high, 51
to 53% iron and up to 5% manganesessy Cpen cut mining began in

y Ha.nehuria, Pe 1297, Ju-ly 159 1939"

22/ Vorizaki, M., The development of Tungpientacs mineral resources,
Manehoukuo Current Topics, p. 36, Oect., 1940.

23/ Note discrepancy in position as given in Figures 1 and 3.

%/ Tangpientao Development Co., Manchuria, p. 1297, July 15, 1939.




pus. 1939 and it was hoped to produce 150,000 tons in that year and
continue an anmual production of 300,000 tons.

t The Lacling deposit, about 15 miles northwest of Linkiang
has been explored but was not producing in 1939. The ore consists of
limonite and has on iron content of 30 to LO® but it has a relatively
high percentage of manganese (5 to 12%).2.2/ . Vining operations were
plared but had not begun in 1940. The proposed site for the iron
furnaces is close tec the deposit.

SOURCES OF INFORMATION

The best available deseription of Manchurian ore deposits, particu=
larlg Pengtien Provinece, is the Chinese Geological Survey report of
192_3.§/ . For the Tunghua deposits, however, this quotes a still
earlier Japanese reportzl/ . Since the Jspanese occupation, almost all
technieal publications have been in Japasnese, and the English abstracts
that accompany a few of the papers are almost completely lacking in
information of direct economic value., Publications in English {rom
such sources as Contemporary ¥anchuria, Japan-Manchoukuo Iearbook ete,
do not apnear to be completely reliable., No production figures have
been published since 1937.

Some éonfusion is introcduced by the faset that Chinese names used
in the earlier reports differ from the cnes used in the later Jspsnese
publicationl.

Wm—“—mm

25/ Metall. und Erz., Jg. 36, Heft. 24, p. 592, 1939.
Tegengren, F. R., The iron ores and iron industry of China, Mem.
Geol. Survey of China, Ser. A., No. 2, pp. 97-137, 1923.

gﬂ Inouye, K., The iron ores of southern Manchuria, C. R. Int. Geol.
Cong., Stockholm, pp. 277-287, 1912.
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1. 2 IRON ORES IN MANCHURIA
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Fig3 IRON ORES IN MANCHURIA

TUNGPIENTAQ (TUNGHUASHENG PROVINCE IRON AND COAL RESOURCLS.
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