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THE QUICKSILVER DEPOSITS OF CHINA
BY F. R. TEGENGREN.

iINTRODUCTION.

Apart from some léss important exceptions the ocecurrence of quicksilver
in China is confined to Kueichow province and the adjacent parts of the
neighbouring provinces Szechuan sand Hupan in the N£ and Yunnan in ST.
Numeroug deposits are scattered throughout the vast area referred to which
have been worked and utilized since ancient times. Although this industry,
once prosperous, has for various reasons declined very much during the lasi
century, and although its share in the 'World’s market is almost negligihle,
nevertheless it plays a considerable parl in the domestic supply and is still
of no little importance for the provincial economy, as it affords livelihood
to tens of thousands of people. From a geological point of view the deposits
offer much of interest, forming a link in the series of quicksilver deposits sur-
rounding the Pacific Ocean, and the old mining and metallurgical methods
are well worthy of recording. The aim of this article is to summarize my
own observations,§ as well as those of previous travellers in order to give
the fullest possible description which can be based on the very incomplete
material that as yet oxists. A list of reference of the literature on the subject
is given at the end of this paper.

GENERAL REMARKS ON TOPOGRAPHY AND GEOLOGY.

Topographically as well us geologically Kueichow is one of the least
known provinces of China. Irom the Jescription of v. Richthofen and
Tiessen,§§ based on all the materinl available, it appears that the bulk of tue

4) Made during a journey in the Winter of.1915 throngh Southeastern Szechvan, Eastern
Kueichow, and Central Hunan, On this journey, which wae uandertaken by order of the
Ministry of Agriculture & Commerce, ¥ was accompanied by Messrs C. F. Erikeon and
W. P, Lo (JB3cH).  Tothese my eollaborators, who assisted me in many ways, T wich to
acknoewledge my obligation. 1 am furthermore indehted to Mr. Chang Ching-Knang
{WFk) of the Departinent of Mines, whom I met at Tung jen, {ff2) and who gave
me much valnable inforroation.

43) Richthofen :China, Vol. 1{1 Berlin 1931 : Tiessen, Fiindtes Capital, Die Proviny Kueitshoi.



2 Bulletin of the Geological Survey of China

province may be characierised as an extensive high-plateau, sharply separat-
ed in North and South from the basins of Szechuan and Kwangsi respactive-
1y. Towards the SW it ie connected with the Yannan highland end towards
NE it continues into Hunan, Szechuan and Hupah but lowers at last towards
the great Hupeh plain, The plateau-land, at an altitude approaching 1,000
metres in the NE and reaching ae high as 1,400 metres in the SW is, how-
ever, by no means a continuons plain; on the contrary it is deeply dissected
by river channels, often with steep escarpments, thus forming real gorges,
the bottom of which have an elevation above sea-level, ranging somewhere
about 400-500 metres. As a consequence of this rugged topographical relief
the means of communication are very difficult, the paths and tracks often
winding and climhing abruptly up the escarpments, then passing for a while
over comparatively level ground hut soon plungiog down again into a deep
eavine. This lack of good roads is so much the more painfully felt as the
* rivers abound with rapids so that, in fact, with the exception of a couple of
rivers in the Northern and Enstern frontier regions, there are no navigable
waterways,

The geotechionical structure of the Kueichow plateau may be briefly
described as u ¢ horst’’ of older, rather gently folded rocks, mostly limes-
tones and shales, ranging in age from probably pre-Cambrian to Carboni-
ferouns or Permean. The folding, with a NNE-SSTV trend, is certainly post-
Carboniferous and supposed to have taken place in Mesozoic time, whereas
the great lines of dislocation—running aa a rule in about the same direction—
which seperaie the **horst’’ in question from the sdjacent basins of Szechuan
and Kuangsi are believed to be as young ns Tertiary,

THTRIBUTION OF THE DEPOSITS.

Platc I shows the districts and localities within the main quicksilver
bearing *elt -here this raetal is being, or formerly has been mined; many
vegions ¢~ minor importance have certainly not been indieated, as traces of
the metal are said to be found in nearly all districts, but on the other hand I
believe that n. places of consequence have been omitted. As far ze possible
I have marked the very localities of production (by dote;} where only the
producing district is known I have designated it by a cirele,
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A mere glance at this map bears out the fact that the occurrences belong
to a broad zone, at least 100 kilometres in width, extending NE-SW from SE
8zechuan and W Hunan across whole Kueichowjand continuing into Yunnan
as far as Mengtz, (B H) the total length being about 700 kiloinetres. This
is, ag already pointed out, the chief quicksliver bearing area of China. ere

give o liat of its miuing districte and localities, enumerated in sequence from
NE to SW.

1)

3)

4)

6)

Depoeits in S Szechuan:—In Yu-Yang district (ER) quicksilver
is mined in four localities viz. Lan-Ni-Pa, (/@) Fen-Shui-Ling,
(ZK8) Lung-Men-Ch'ang (FEPINE) and Chu-Sha-Chi (BBR).

Deposits in NE Kueichow:—In Wu-Ch'tan (ZEJIIE) and Yin-
Kiang (HI{I%g) districts there exist several mines, the former dis-
trict being more important.

Deposits in Western Hunan and Easternmost Kueichow:—In Feng-
Huang-Hsien (FEYE) the Hou-Tzp-Ping (HF#E) mines; in
Sheng-Ch'i-Hsien (W) the Ta-Tung-La, (AFR) Yen-Wu-
Ping, (BB#%) Wan-Shan-Cb'ang (#WiE) and Tien-Juan.Piug
(B Es6) mines- Of these the first mine only belongs to Hunai
province, all others being situated within the borders of Kueichow,

Deposits in Central and Southern Kueichow:-—In Kai-Chow (FiH)
district now known as Tzd-Kiang-Hsien (#B{L#E) the famous Pai-
Ma-T'ung (EJET) mines; in Huang-P’ing district (¥8%)
several mines are reported to exist; farther in Pa-Chai district
(\ZERE) important deposits; again the Nan.-Mu-Ch’afg mines
(BEARE) in Heing-I-Fo (W) now known as Nan-Lung-Hsien
(HFRE) and ot last the Yang-I () deposits near the Kuangsi
border stated by Duclos to have been very extensively worked in
the past.

Deposits in N Funnan:—Mioes at Ta-Chuang (XiE) N of Mengiz
(=R).
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Qutside of this main guicksilver belt, the metal is known to occur, some.
times associated with gold, in Western Yunnan,§ where cinnabar is washed
for in the beds of creeks and streams entering the Salween, Mekong, (L)
and Yangtze rivers, as well as in Southwestern Szechuan, especially near-the
Yalung (FEFE) drainage, where also placer deposits are being utilized§. The
very fact that the metal is won only from plagers seems to indicate that the
primary depogits must be very poor.

Among the mineral collections brought- together by the provincial
anthorities and forwarded to the Ceniral Government Mining Department,
thers are specimens of cinnabar from Yung-P'ing-Hsi-Li (Fk2PWE) at
Mekong in Western Yunnan and from Wei-Ning (B&%) in Westernmost
Kueichow. '

The occurrence of  quicksilver in Southern Hunan is reported on by vou
Riéhthofen,§§ who states thab this metal is found ai Peishasz, Hsin-Ning-
Hsien (FHEE) and that it was said to oceur at Shuikatung N of Chen-Hsien
(#08%). Richthofen himself, however, considers these statements doubtful,

At Hsi-Kuang.Shun (§85%)l)) antimony mings in Hsin-Hua, (Fifk)
cinnabar is occasionally found in brecciated limestones.

Sinee most of these deposiis oulside of the main quicksilver bell almost
cortainly are of very little or no economic value, aud 4s besides. practically
sothing is known of them,I merely here note down their existence,

CHARACTER OF THE DEPOSITS.

The Chinese quicksilver deposits exhibit in all essential features a close
,\‘co-incidence -with the otcurrences of -this metal in other conntries. They
consist of irregular veins or stockworks interweaving brecciated layers of
limestone or hard shale, or the ore mineral oceurs more disseminated in such

layers as small crystals or aggregabes of crystals,

The sediments harbouring the quiksilver ore ssem to belong to various
formations; at. Nan-Mu.Ch’ang Leclere has found oecurrences in Devonian

4) Moore-Bennett; Rocher Vol. TI p. 247,
44> China; Vol. III p. 498,
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limestons, in caleareous shales of lower-carboniferous age, in blue and dark
upper carboniferous limestone and in Perinean Productus limestone. The
deposits in the North are confined, on the other hand, to the upper portion
of a probably Ordovician limestone,

A consplcuons characteristic of the Northern deposits is that they occur
in elevated anticlines where these old layers are exposed, whereas elsewbere
no deposits are khown. -

Whether the occurrences are really confined to these anticlines and this
horizon or not, must for the present be left undecided, as ne deposits bave
baen found in other rocks, and as no other parts of the sald quicksilver
bearing horizon in the North have baen exposed by denudation. It may be
supposed, however, that fracturing which favours the infiliration of the solu-
tions, as well as dislocations affording vents tor these solutions, are most
likely to occur in the anticlinal bends. On the other hand the appearance of
tbese deposite, in the neighbourhood of vertiesl fissure lines but indepen-
dently of the general folding is by no means excluded; in fact it seems
probable that, as Lecldre does not mention any folding, the Nan-Mu-Ch’ang
deposits are an example of this,

Be this as it may, anyhow it seems to be a general characteristic with
regard to the territoria! distribution of the deposits that they occur along
several roughly parallel zones coinciding at the same time with axis of folding
and with the chief lines of dislocation. Following one anticline in the North
we have the deposits of Lay-Ni-Pa, Fen-Shui-Ling, Lung-Men-Ch’ang and
Chu-Sha-Ch’i to the same probably also belong the Yinkiang (HNL) ocour-
rences.  Connected to an anticline mmore Xast we have the deposits of
Hou-Tzu-P’ing, Ta-Tung-la, Yen-Wu-P'ing, Wa.n-Shan-Ch’ang and Tien-
Juan-P’ing of which probably the occurrences at Pa-Chai form a continuation.
Row the Central and Southern deposits may be arranged along certain lines
I can, of course, not say as the necessary data are wanling.

To what igneous magnas these deposits owe their origin as well a5 the
epoch when the ‘mineralization has taken place must forthwith be left an
open question, However some few suggestions may be made. It has already
been pointed out that the period of lolding is considered Mesozoie and the
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fraction {ertiary, and consequently the age of the ore, is connecied fo the
latter orogenetic movements, also of tertiary age. As {o the Possible igneous
sources of the guicksilver solutions it may be mentioned that Leclére in meny
places encountered effusive rocks such as quartzporphyry and porphyrite in
Southern Kueichow and that in the bed of the Tungkiang (3EIL) river a}
Tung-Jen there are abundant large pebbles of a dark gray dioritic rock, the
origin of which I, however, had no opportunity te trace.

The mineral association of the deposits is that more Ot less common fo
all occurrences of this metal over the World. The quicksilver mineral is
almost exclusively cinnabar, as a rarily onofrite has been found by Termier in
specimens from Wan-Shan-Ch’ang, where Brelich alse found native mercury
agsociated with the antimonial cinnabar. Recher mentions s deposit near
Mengiz ($¥B) containing native mercury§. Of the monotonous association
of gangue minerals of quicksilver deposits, as embodied in Beckei’s iahle§§,
the following lLave been observed: Stibaite, Calcite, quariz, bitumen, snd

pyrites.

The cinnabar as usually has a tendency to form well defined crystals,
and where free space has existed beautiful rhomboedra oceur, often attached
to druses of small, clear Rock crystals. Penetration twins of two rhomboedra
are very common. The size of the erystals varies from pinhead to 2-3 cen-
timetres in section,

The crystalline cinpabar occurs as irregular bunches and patches, short
veins along joints and cracks. The colour varies from light transluscent red
to dark opaque red, the variation probably being due to varying proportions
of lime and perhaps aleo bitamen. Besides also an entimonial variety with
lead gray cclour and submetallic luster cecurs.

The onofrits found by Termier§§§ appears as patches of black colour, with
a granular and lustrous fracture. The composition of this mineral (a sulpho-
selenide of wercury) as well as that of the cinnabar is according 1o Termier's
analysis:

§) La Proviace Clinoise du Yun-nanm; p. 247. Leclére failed to fruce this deposit but never-
theless considers its exisience probable, as veialeis of cinnabar are kaown to oeur in the
region,

§5) G. F. Becren :~Guickeiiver Deposits of the Facific Slope, ¥. B Geol., Borvey, Monogr.
XILI, 1888,
§66) T regret that I have access only to an abstract of Termier's paper sppearing iz Transactiona
of Amerieap Ingt. of Mining Enginecis
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Onofriie Cinnabae
Mercury 77.3% 85.75%
Sulphur 10.3% 13.70%
Selenium 8.4% nil
Zine (with irace of iron) 1.3% nil
Total 97.2% 99.45%

Stibnite is often found as minute acicular crystals on the quartz druses;
especially sbundant this mineral seems to have occurred in part of the Ta.
Tung-Ya mine, but it was also observed at Wan-Shan-Ch’ang, Calcite,
generally coarse crystalline and ,of a milk white colour, is abundent, and
constitutes sometimes the bulk of the cement of the breceiated layers. Next
comes silica, alwiays in the form of guartz, often forming small elongaied
prismatic or almost acicuiar crystals coating the inner walls of small vughs
or cavities, and as already mentioned it is in ite turn eoated by cinnabar or
stibnite crystals. In many places the brecciated rock seems to be silicified to
a great extent, what however may also partly be due to an originsl high

rcentage of silica. Bitumen as black patches, was observed by me at
Wan-Shan-Chiang and is mentioned by Wheler to ocenr at Hou-Tzu-Ping.
Pyrite is not seen in the Northern deposits, but is reported at Nan-Mu-Ch’ang
by Leclére,

As to the average tenor of the vre deposits it is impossible to express any
definite idea. As a preliminary approximation it can be said safely that
most perts of the deposits now under exploitation do not eontain as high as
1% of mercury, and occasionally even far below that figure. Quite locally
however richer concentrations have been struck, in which the percentage of
quicksilver may reach 3-4% or even more, These richer shoots are, however,
evidently confined to the immediate vicinity of the lectonic lines of fractue,
have mostly already been exhausied, aud although still marketaole cingabar
in the form of powder can be extracted by cobbing and washing, large
crystals are scarcely io be seen any more.

Although thus a general deterioration of the orc-grade bas taken place,
and although it is decidedly inferior to the ores produced by Spain, Italy,



8 Bulletin of the Geological Survey of Chine

Austria, Russia and California, the future porspect of the mining regions is
by no means so dark. A systematic geological survey of the whole guick-
silver belt would most probably lead to discoveries of new remunerative areas,

As to the genetic relations ] wanted at last to point out the apparent con-
sanguinity of the quicksilver deposits with the antimony deposits of South
China, as indicated by their territorial distribution,§ by the very similar
character of the deposits, aud by the occurrence of cinnabar af the antimony

fields and stibnite together with the cinnabar ores.

HISTORICAL NOTES ON THE QUICKSILVER iNDUSTRY.

In westsrn countries mercury and cinnabar have been utilized since
ancient times, several centuries B.C., and there is no doubt that the old
Chinese recognized and appreciated this metal 'just aa woll as their contsm-
poraries in the near East and Europe. The vermilion ink and paint has
heen used since times immemorial and in the gorgeous mausoleum of the
First Emparor, Ch’i-Huang-Ti, (k&5 ) who died in 210 B.C., with the aid
of guicksilver miniature rivers were made-—the Yangtze, the Yellow River,
and the Great Ocean—the metal being made to flow from one into the other
hy machinery.3§

Tradition about the guicksilver mining in the districts visited by me
does not, however, go farther back than the beginhing of the Ming Dynaasty
{the 14th century) when probably the more important centres were produc-

tive,

A« pointed out already by von Richthofen, the history of mining in
Kuneichow is intimataly counected with the political conditions of that
provinee, but unfortunately very few records are available to a westerner.

The province was, in olden times, populated by aboriginal tribes, chiefly
Misotzu, and bitter fighting developed between these and the immigrating
Chinese, resulting in the former's retirement into remote or inaccessible

§)} See another paper by the writer entitled “The Hsikuangshan Antimony Deposis.”™
§4) H. A, Gries:—The Civilization of Chins, London 1911, pp 30-31. The mausoleurn has
been described by China’s greatest higtorian Sxu Ma Chien { #]5 ) about a century
after the death of the Emperor,
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mouniain regions. But alse after the Chinese had gained a permanent
footing in large parts of the province fighting occurred from time to time
and cruel campaigns against the aborigines were organized. During such
times of warfare the peaceful industries, and among them not the least
mining, suffered severely,

In the earlier part of the Nineteenth century peace was only once dis-
turbed, viz. 1832-1838, but from 1848 there was almost incessant fighting
until 1872, when the Miaotzu were finally subdued and more lasting order
restored. But the disturbances during this time did not concern the Miaotzii
only. In about 1850 the Taiping rebellion broke out in Kuangsi. Whether
it reached the mining regions of Kueichow, I do not kuow, but anyhow it
must have blocked 1he road for the quicksliver products from the Southern

"mines. Again in 1858 the Mohammedan trouhles in Yunnan began, deve-
loping into & desperate strnggle which, spreading also to Kueichow, finally,
after some 15 years duration, ended with a great massacre of tbe Moham.
medans and a complete devastation and depopulation of innumerable towns
and villages. Among the seriously affected areas were the quickeilver min-
ing regions in Southern Kueichow, where this industry had been largely in
tbe hands of Mohammedans,

The quicksilver mining in the South pever recovered from the destrue-
tion caused by the above mentioned disturbances. When Leclére in 1899
visited Nan-Mu-Ch’ang, the village was still in ruins and no mining was
carried out. As to Pai-Ma-T'ung Riault states that this village, which in the
earlier part of last century had a population of 4,000 to 5,000 souls, consisted
of some 40 families only, -earning a scant livelihood from the mines. The
at}empts in 1899 of a foreign syndicate (Marteau and Durand), to resume
work on a modern scale proved unsuccessful.

As ceu be gathered already from this failure, the insurrections, however,
have not been the sole reasor. for the abandonment of the mines. Leclére
states that at Nan-Mu-Ch’ang the workings had heen extended as far under-
. ground as the natives were able to reach, and at Pai-Ma-T’ung the majority
of the mines are said to have been submerged after a fissure carrying abun-
dant water had been struck.
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in the North the jrdustry was most likely comparatively less affected by
the disturbaness, and Tung-Jen prefecture now became the chief centrs of
production. It is stated by Brelich, thst in the seventies a great improve-
ment was effected through the intreduecticn of gun powder by Szechuanese
miners; previotsly the ore had been broken by means of hammer and gad

culy and in the larger workings by the prodigal ** fire-setting. "’

A remarkable, but ead chapter, in the mining history of Kueichow s
that dealing with the “ Compagnie auglo-frangaise des Mercures et conces-
sions Minidres de la Chine”” or “ Anglo-French Quicksilver and Mining
Concession of China Limited.”” The object of this Company which started
in 1899 seemg to have been to develop big mining concerns in Kueichow but
it evidently embarked upon enterprises without having consulied or followed
the advice of competent experts, nevertheless harbouring natively optimistic
expectations of brilliant success. After an Iron works erected by this Com-
pany had met with complete failure owing to the nonexistence of coking
coal, the promoting of a large scale guicksilver industry was decided upon.
To this end mines were purchased at Wan-Shan-Ch’ang, buildings construct-
ed there, and operations started. However also this enterprise did not
answer the expectations,§ and in 1906 & new company with the same name,
ecapitalised at not less than £300,000 or francs 7,500,000 took over the whole
ecneern, continning operations until the outhreak of the revolution in 1911,
when the local garrison revolted and the staff of the Company was compelled
to Jeave. Binee that time no work bas been resumed by the Company, and
now also of this plant but ruins are left. The true reason for the abandon-
ment was, however, gaid to be that a shaft sunk in search for new ore re-
sources within their mining property had struck an old mine pertaining tn
snother owner, which meant that the possibility of extending the workings
towards the depth was closed.

§) 'The uature of these expectaiions may be gathered from the caleulations of Mr. Chanveay,
probably one 0f the Compuny’s experts, which are spoken of by De Launay {Richesses
minerales de I'Asie p. 760-761) and stigmatised by him as “singnliertment fantaisiste.”
Aceoviing to the named expert there exist withis un ares of 100 hectares not less than §
million tons of ore representing a value of $00 million francs (1),
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Meantime the native industry has, as will be shown by the statistical
figures given below, been cairied on. The most prosperous time of the
Northern centre of production seers to have been in the seventies after which
time the output has evidently been gradually decreasing.

DESCRIPTION OF INDIVIDUAL MINING LOCALITIES,

It is regrettable that many imporlant districts cannot be included in
this chapter, as no information about them exists, To these unknown mines
also belong those of Pa-Chai distriet which ranks second with regard to
production and is said fo be very promising. In the following a short des-
cription of the known fields is given: -

The mines of SE Szechuan:—Of these very poor occurrences which have
already been named there iz very littie to be said. Lan-Ni-Pa and Fen-Shui-
Ling would in any country but China be of only mineralogical interest, as
megascopically visible grains of cinnabar are rather scarce in the narrow
veins of coarse crystalline calcite that are being mined. Yet these oceur-
rences are said to be the sole means of livelihood for several tens of families.

Lung-Men-Ch’ang and Chu-Sha-Ch’i are somewhat richer; the ore
oceurs in the calespar cement of a brecciated layer of the dark, probably
ordovician limestone, but only small parts of the ore bearing horizon which
is generally attached to a thin, nearly horizontal layer of yellow clay (par-
allel to the limestone strata), can be worked,

The mines, 60-70 in number, but very small are worked mostly indivi-
dual miners and their feémilies, sometimes also by groups of miners;
probably they thus have been left in the indisputed posscssion of the natives
because they have been considered too poor to bear any exacilons of tribute,

About the methods thers is very little to be said. The ore is broken out
by meang of blasting with gunpowder fabricated by the miners themselves.
It is picked by hand and the ore is then crushed and waslied. All oreis
smelted on the spot,

At Lung-Men-Ch’ang there was stated to be 300-400 workmen. Pro-
bably including also Chu-Sha-Ch’i, The aggregate output was given as some
120 tiaos worth of mereury for every five daye, but it had recently declined,
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The working are entered by a main adit from which a'series of drives,
with irregular larger excavaiions (stoped out where ore has been found),
ramify in various directions. There were twenty working faces at the time
of Mr. Wheler’s visit,

The mining property was until recently owned by the Hunan Official
Mining Board, who ceased operations in April 1914, as they were unremu-
nerative. It was then teken up by Mr, Huang, (A taoyin in Feng-
Huang.

The mine is worked on a tribute system, each stope or working face
being worked by a tributer who engages all the workmen on conditions as
set forth in the following Chapter.

The higher grade ore is picked out, and after being crushed to about 1/4
inch. (6mm.) is panned in a wooden dish for the cinnabar content, The
lower ore is also’ crushed and, together with the dried failings from the
panning, retorted.

Mr, Wheler says that it is safe to surmise that the average mine grade
exceeds 1%, and that the poorer ores and tailings yield from 2-4 % of quick-
sitver. The picked ore from which the cinnabar is obtained forms but
2 small percentage of the total.

As to output and prices see tables in the final chapter.

The Ta-Tung-La mines (see map Plate IT) .-—Belonging to the same broad
snticline and very likely also connected to the eame techtonic line, this ore
deposit seerns to be very similarin character to that of Hou-Tzu-Ping, although
the last named is of less extent and importance than Ta-Tung-La (see map
Plate II1.) The position of the sirata is alsc here nearly horizontal and
the country 1s the same limestone. The extent of the ore bearing siratum,
a bréeciatod layer of some 6-10 metres in thickness in the limestone
series, is indicated by the chain of mines streiching from the mine South-
wards along the West slope of the hill (cfr map) about 1,000 metres,
and then Eastward along its Southern declivity for a distance of about
600 metres, thus indicating an ore bearing area of about 40-50 hectares.
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Isolatéd from this by an alluvial plain thers is another small ore bearing
area in the North near the village Yun-Chang-Ping, (ZEi§H¥) which
however is very slightly mineralized and of no economical importance.
The altitude of the mining ares is about 725 metres above sea level.

The workings, extending along horizontal adits of up to 400 metres in
lengtb, are very large, undermining almost the entire hiil: sometimes they
are unusually spacious attaining a height of some 6 metres. Immense dumps
containing millions of tons of rock have accumulated on the slopes below
the entrances of the mines, where operations have been carried on, although
intermittently, since the Ming dynasty.

The ore bearing layer oceasionally carries very abundant cinnabar
throughout, the tenour amounting certainly {o several percent of the total
brecciated mass, but often it is also much poorer. The cinnabar here has a
much darker tint than that of Hou-Tzt-Ping and also much of the antimonial
variety is observed. No bitwininous matter has been observed here, but
abundant stibnite was found in vughs by Wheler.

There are several companies and individual miners working at this field,
the largest being the the Li-Heng Company (FAT) consisting of influ-
ential Hunanese, who several years ago (so I was told in Tung-Jen,) support-
ed by an armed force, seized the richest mine of the place from ite former
possesgore, some Kueichow officials.

The most conspicuous detail of the equipment is beby track railways of
.47 metres gange for transport of the ore to the mouth of the adits. The
rails however are of wood (1), and the rolling stock consists of bamboobas-
kets (with a capacity of some 60 kilograms only) on wooden wheels.

The rich ore is picked out, crushed and carefully panned for its cinnaber
content, the latter being marketsd as such. The poorer ore is also treated in
a similar way but then retorted and transformed into metallic quicksilver.

The Li-Heng Company is said to have 30 working faces in ite mine and
employs some 500 workmen. ‘The output of this Company, said to make up
about one third of the total of the place, was stated to be 40-50 caities of
quicksilver and 25-26 catties of cinnabar every five days. The company has
12 to 14 furnaces working. As to tribute system, see next chapter.
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The Wan-Shan-Ch’ang mines— (cfr map Plate I11,) situated 30 kilometres
dus South of Tung-Jen, within Shen-Hsi distriet, at an altitude of nearly
1,000 metres above sea-level, are at present the most important quicksilver
miunes of the country., The numerous ore localities are found scattered. with-
in an area of about 300 hectares, on the high plateau by the limestone of the
same broad anticlines ag the mines of Hou-Tzd-Ping, Ta-Tung-Le, and
Al-Wu-Ping in the N and Tien-Yao-Ping in the S. Evidently the deposits
are~connected to big Nnes of dislocation which have given rise to the steep
escarpments and deep gorges on the East part of the mapped area (cfr also
panorama on Plate IV also two photo on Plate V).

At least 2 well defined ore bearing horizons can be discerned, viz. the
chief brecciated layer ecropring out along the precipices of tbe canyon, the
other ore bearing layer being found some 100-150 meifres above the former,
on the slopes of hillocks rising above the mean platean level.

The former is the chief source of production, being, in the immediate
vicinity of the canyons, occasionally very abundantly mineralized, the cinna-
bar often penetrating in innumerable veinlets a limestone layer of several,
up to 5-6 metres, in thickness. The upper horizen bas a much larger extent,
but is, on the other hand, so poor that it was only receutly taken np in
connection with the rise in quicksilver prices, due to the World war, and the
partial exhaustion of some mines belonging to the lower horizon. The
picked ore of this lower horizon was stated by the Anglo-French Company to
assay maximum 4,4%, minimum 1.7 %, average of assays being 2.78% of
mereury.

The mining of this place according to local tradition dates back to the
beginning of the Ming Dynasty (14th eentury); since that time it'has been
carried on imtermittently. The palmy days of the field, probably in the
sevanties of the last century, but afterwards partial depletion of the rich
deposits near fo the canyon has taken place and the preduction bas decreased
aceordingly. That ganpowder was introduced scme decades ego and the
failure of Earcpean enterprise has already been narrated.

Thera are numerous nalive enterprises in ths feld, one of the biggest
operating the Hel-Luog-Tzi (RBETF) mine owned by Chinese gentry, sm-
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ploying some 500 workmen of which about 100 miners, about 200 ore-
carriers, the rest being engaged in the cobbing, crushing, washing and

smelting. The total number of workmen in all mines may be estimated at
something like 5,000,

That certainly millions of tons of rock have heen mined is testified by
the 1mmense dumps of waste rock in the big canyon (see photo on plate V,)

extending from the orifices of the mines hundreds of metres down into the
valley below.

For treatment of ore and output, reference is made to the next chapters.

The Pai-MwT’t:;ng mines§ are situated in the Kai-Chouor Tzﬁ-Kiang
district N of Kuei-Yang-Fu and about 20 kilometres SE of the distriet city,

Very little is known about the mode of occurrence and extent of the ore
deposit; it is only stetad that the cinnabar was found dispersed in limestone,
and that ore seemed fo be rather poor. Richthofen was told that the ore
was spread over an area of 10 Ii (5 kilometres) in section.

Only two of the numerous mines were working at the time of Riault’s
visit, most of them being inundated since many years. As the workings
were unsupported he counsidered a fulure collapse inevitable. The number
of workmen was some tens only against about 2,000 in the middle of last
century, when this was the premier quicksilver mine in China producing
according to v. Richthofen some 20-30 piculs a day corresponding to some
400 tons per annum.

The output had decreased accordingly, only 8 furnaces were in operation,
5at the bigger and 3 at the emaller mine, using local coal as fuel and p\r(‘_»
ducing altogether 10 charges {of 60 catties each) per month, hence the
annual output was calculated at about 3,000 kilograms as the smelting ig
interrupted for somo 4 months.§§

§) Deseription according to Riauit, who evidently had very little professional knowledge as is
indieated for instance by the following passuge: “ Le mercure &'y trouve sous forme d'oxyde

$§) Probably, however, Rianlt hias erronecusly stated 80 cattles of mercury instead of ore, as it
reems very improbable that so Isrge an smount of mercury could be obizined from one smel-
ting,
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The eonstrnetion and operation of the furnaces is deseribed on page 24.

The output was all carricd by land to Chungking The priee, as alse
gtated in the table ITI, wag =aid to be Tls 70 per catty at the mines and the
cost of transport was given as 5 eentimes per eatty.

Now all the work ig said to have ceaszed.

The Naw-Ma-Chang mines,§—about 60 kilometres N1I" of Hsing-Yi-Fu
(BN HTEHNEE ) now changed as Nan-Lung-Usien,

The deposits consist of innumerable veins of cinnabar dispersed over &
very large arca extending from the village with this name towards Northeaat
as far as Mu-I-Szu (ZERET,) o distance of about 25 Kilometres. The veins
seem to be found in sevcral different horizons varying in age from lower
Carbonifercus to Permean, partly in limestere, and parly in shaly layers. At
one place a band of limestone, impregnated with pyrites, had been mined
out to a thickness of 1.5.2 metres. The waste heaps at the smelteries con-
sisted of a gray ealcareous shale with only a few scattered patches of cinnabar,
but abundantly fossiliferous, Apart from undeterminable Encrinites and
Brachiopodes it contained some remains of Orthis which were recognised as

lower Carboniferous.

Of great importance for the quicksilver industry was & seam of bituminous
coal occurring in a shaly layer intercalnted in the Permean limestone, at an
altitude of about 1,400 meﬁes and 40 metres below the entrances of the
cinnabar mines. The gean, attaining about 1.5 metre in thickness, carries
coal of a bituminous character, but of a very low grade on aceount of the
high percentage of sulphur and ash. A pariial analysis gives the composit-

tion a2 follows:

Moisture A
Volatile matter 859
Ash 35.0%

The eonl was being mined at the time of Leclére’s visit,

» - - . bl = . - » -
§) Deseription secording to Leclere, who vizited the mines in I8P, when they were lving

sutirelv abandoned,



