GYPSUM OF P'ING LU DISTRICT, SOUTH SHANSI

By S. L. Tsao  (§Ffitik)
INTRODUCTION

In the summer of the year rgz7 instructions were given Mr. C. C. Sun
-and myself, geologists of the Sino-Swedish Research Association in Taiyuanfu,
by Dr. E. T. Nystriém, Director of that Association, to proceed te¢ South
Shansi and there undertake a general survey of the geology and mineral
resources. Special instructions were given to visit the P'ing Lu Gypsum
deposits (Zsp 7 MWE) which are situated at the southern frontier of Shansi
near the Yellow River, opposite Shan Chou (BR#) city in Honan.* h

About 20 li East of Ping Lu on the northern bank of the Yellow River
lies a famous market-place, Mao Tsin Tu (3EH{E) situated on the highway
between Shansi and Honan, consequently it occupies an important geogra-
phical position. Further East of Mao Tsin Tu at a distance of 30 li there is a
large temple called San Men Miao (ZFYN§) near the rapids of the same name.
To the North lies the high Chung T'iao Shan (s mpsly), Willis' Feng Huang
Shan (RLERI)** on the southern slope of which we found a very well deve-
loped red formation of presumably Cenozoic age. Chung T’iac Shan is built-
up of Archaean and Wu-T’afan rocks and runs in a WSW-ENE direction. Its
northern slopes merge into the An Yi (#¢8) Loess plain.

The red formation just mentioned is mainly composed of red, red-
brown or whitish grey, calcareous marls and whitish grey, very easily weather-
ed sandstones and conglomeratic layers occurring in the middle portion of
this formation. Gypsum deposits were observed to occur frequently in these
sediments, the age of which is probably early Tertiary.

The lateral extent of the area surveyed by the writer together with
Mr. C. C. Sun has been estimated at more than 50 li in an E-W direction, from

* When iavestigatiog, in the service ol the National Geological Survey, the geology

and mineral resources of Homan Province, ir the years 1916 and 1917, Nystrém
found vein-like gypaum deposits in a red formation at Shan Chou (B} opposite
Pling Lu {q4R). Many years later, during a visit to the Coke Works at Shih Chia
Chuang {E#iE], he was shown beautiful specimens of pure Gypsum used in their
manufactare of gulphate of ammonia. These were stated to originate from P’ing
Luin 5, Shansi. Heace the instructions issued.

** Willis, B.and Blackwelder, E. 1g07. Research in China. 3 vol. and Atlas,

3z
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village San Men Ling (=M¥{) to the W. side of village Hsia Chien Tsun
("FI&#}) along the northern bank of the Yellow River and about 17 li from
that river northwards (one li roughly } km.).

In the following chapters I will give a brief description of the geology
of this region and of the occurrence and exploitation of the Gypsum deposits
which are found here.

TOPOGRAPHY

As shown by the map published together with this paper the country
exhibits a gently sloping surface, descending gradually southwards from the
Chung T'iao Range to the bank of the Yellow River. Most of the surface is
thickly covered with Loess, below which the strata dip generally towards
northwest. The bed-rock, being easily eroded, is cut by numerous minor
streams emerging from the adjacent Chung T'iao mountain and winding
southwards through the whole region to the Yellow River. These strcams, such
as Lao Kou (%), Ch’ing Chien Ho ({#§{{), Fan Chia Kou (§E#iZ), Po Ti
Ho (#EK:E]) and Ma Chia Kou (3K ) are more or less paraliel to one another
and Ch'ing Chien Ho is the largest of them all. '

Fig. 1. Prefile 3 li NW of Hria Chien Taun. 1, Pre-Cambrian; 2, Eocene.

At the southern frontier of the region under observation the Yellow
River flows castwards and forms the {rontier between Shansi and Honan. Its
course is fringed by hills and the width of the river much depends on the

distribution of these rocky eminences. It is possibi: to navigate small boats
on the river. “

STRATIGRAPHY

The geological formations encountered in the mapped area are
classified as follows:

1} Cambro-Ordovician Limestone
2} Carboniferous (and Permian} Coal Serjes.
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3) Early Cenozoic Red Formation. -

4) Conglomeratic Formation (probably Mid-Tertiary)
5) Hipparion Clays (Upper Miocene)

6) Loess (Pleistocene).

I. The Cambro-Ordovician limestone is the oldest formation visible
in this territory and occurs in various places along the northern bank of the
Yellow River. Only the uppermost part of the limestone was observed and its
thickness cannot be estimated here. As usmal the upper parts of this lime-
stone is pure and suitable for making lime and as elsewhere in North China
it is covered disconformably by the Carboniferous coal -bearing series, the
interval from the Silurian to the Carboniferous being unrepresented.
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Fig. 2. Section S. W. of Tsai Hou willage. 1, Ordovician limestone; 2, Carboniferous
{coal series): 3, Eocene; 4, Younger Tertiary.

2. The Carboniferous (and Permian) Coal Series immediately overlies
the Ordovician limestone and forms an irregular, narrow belt (see map) from
E. of San Men Miao (=) to Szu Chia Ti (F#fE). The strata dip north-
westwards with an angle generally of about 15%. In this series the rocks
commonly found are grey and black shales, dark grey sandstones and workable
coal seams. Intrusives are not uncommon. The thickness of the entire
series can be roughly estimated at more than 100 metres.

3. The early Cenozoic Red Formation is a thick series disconform-
ably overlying the coal-bearing sediments. 1t is mainly built up of redbrown
or whitish grey sandstones, yellowish grey and predominantly dark brown
calcareous marls associated with gypsum beds as veins and veinlets. In spite
of diligent search no fossils have been found in this formation, hence the age
cannot be accurately determined. But according to the petrographic charac-
ters as well as the stratigraphical position and comparing it with a
neighbouring field of known age, it is probably early Tertiary. The general
dip is 15-20° in a2 northwestern direction. The thickness amounts to nearly
600 metres
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. 4. The Conglomeratic Beds, lying on the whole in a horizontal posi-
tion, cover unconformably all the above mentioned forma .ions, except part of
the Ordovician where it crops out along the Yellow River. The components of
the conglomerate are various pebbles, of 1-4-cm in size, consistiug of common
dark grey biotite gneiss, white quartz, diabase, amphibolite, pinkish grey
quartzite, and varfous igneous rocks loosely cemented by grey material.
Higher up clay alternates with layers of pebbles and in its uppermost parts lie
red clay and Loess beds of various thickness. The total thickness is roogaly
estimated to be more than 14 metres, as observed near the village Hung Kon
Tsun (K3, :

5. The Hipparion Beds. The conglomerate merges gradually
upwards into limeconcretion-bearing red clay beds (Hipparion Clay) which are
generally considered to be of Upper Miocene age. No disconformity could be*
seen between the Conglomeratic Beds (4) and the Hipparion clay.

6. Thick Loess covers a large part of the mapped territory especially
its northern area, )

STRUCTURE

The structure of this region is very simple. No folds have been
observed, but two minor faults have been noted : one at P’a Tsun (§f4f} 4 i N.
of San Men Miao and the otrer at Hung T'u P'o (§L %4}, 18 1i East of San
Men Miao.—On examining the chronological sequence it is evident that a dis-
conformity exists between the Cambro-Ordovician and the Carboniferous, while
another is betweenr the Carboniferous (or Permian) and the Early Tertiary. Fur-
thermore an unconformity apparently exists between the Early and Middle
Tertiary. Before the Early Tertiary period, however, no important tectonic
movement seems to have affected the strata, for they were not markedly folded
or dislocated. It is obvious that in this region the crustal movement took place
at the close of the Early Tertiary. The direction of dip of the strata is generally
north-west, sometimes to the NNE, with an angle.of dip from 5° to 25°,

THE EARLY CENOZOIC OF P’ING LU

The supposedly Eocene sediments of extreme southern Shansi are re-
presented by a mostly red-coloured formation of very great thickness. They
consist mainly of conglomerate, red-brown or whitish grey sandstones,
yellowish grey and predominantly dark brown calcareous marls associated
with gypsum beds, veins or veinlets. '
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For the convenience of description this series may be -subdivided as
follows :

A. The lower conglomeratic zone (fig. 4).

The thickness of this complex varies [rom place to place. At the mouth
of Lao Kou (i) where it faces -the Yellow River it attains a thickness of
about one hundred metres while in Sung Chia Ho (k%) 2nd near Szi Chia
Ti (RIEEEE) {rillagcs it attains a thickness of between 25 and 30 m. At the mouth
of Lao Kou the main mass of the lower conglomerate zome is built up of irre-
gular, rather rounded pebbles of Carboniferous sandstone, Ordovician limestone,
vellowish white, whitish grey, pinkish grey and red quartzites, various coloured
igneous rocks, Archaean white and grey quartz, the pebbles ranging from one
to thirty cm in- size and cemented with reddish material. Among these the
igneous rocks and quartzite pebbles form the dominant elements.- In the upper.
part of this zone coarse conglomerate beds are less frequent, mostly, not so
thick and with pebbles of smaller size. The above mentioned conditions are
very similar to the'Eocene beds of Yian Ch’u district (35gh8§) about 200 1 in
a ENE direction from P’ing Lu as described by Prof. J. G. Anderson.* He
writes ¢

Fig. 3. Section showing the relationship between the Palaeozoic and the Eocene forma-
tions, 1, Palaeozoic; 2, Eocene.

"*Conglomerates play an important role in this series, especially in the
lower part, where they are more or less dominant and mostly coarse, with
pebbles of fist size or even as much as a foot in diametre.

In the upperpart of the Series the conglomeratic intercalations are less
frequent, mostly not so thick and with pebbles of smaller size. It is evident that
in the beginning of the sedimentation cycle, hill slopes [rom which pebbles could

* Andersson, J. G. r923. Ersays on the Cenozoic of N, China, Men. Geel. Surv. of China
Ser- A.N. 3 - '
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bhe washed down, were frequent while the streams were powerﬁuLb}acause of the
steep grade, In the course of time, as the sedimentary series grew to a thick-
ness sufficient to fill the valleys and cover the lower hills, the role played by
coarse clastics became much reduced espec:ally as the lessened grade gave the
streams less power of action,' -

B. The Gypsi.ierotis Red Clay Zone.

Within 'the area in question the lower conglomerate zome is snperim-
posed by red, reddish brown and chocolate-coloured claystone which some-
times grades into solid sandstone. They have often a certain content of very
fine grained sand and sometimes thin layers of gravel occur,

At Lao Kou (i) I have observed the red, or red-brown claystones or
marls alternating with greenish clay horizons. These distinctly indicate the
stratification. The fissures of the red-brown marls are often filled with_ eyp-
sum veins. In the same valley at the W.sideof Ch'iaoc Chia Niao village
(T W B} greyish blue and dark grey, dense calcareous marl or claystone, in-
terbedded with bluish grey argillaceous liniestone, have been found. Within the
marl bank the white or greenish gypsum Iayers, sometimes parallel, sometimes

Fig. 4. Section showing the lower conglomeratic Zone of Eocene formation at the
mouth of Lao Kuo. 1, Palacozoic sandstone; 2, Eocene formation.

oblique to the rock surface are abundantly to be seen. The thickness of the
outcropping gypsum is usually one to six cm. When weathered, the gypsam
and the marl are mixed to form a beauntiful surface. From this bank down-
wards we have found some gypsum veins and beds, whereas upwards the
gypsum entirely disappears. Thus we may conclude that a sulphate solution
having penetrated through the calcareous bank, the latter has been changed
to sulphate of calcium through chemical reaction within the calcareous sedi-
ments.

C. The Upper Gypsiferous Clay Zone.

Immediately overlying series B, is an unstratified clay, mostly red in
colour, but often intercalated with conglomerate layers, the pebbles consisting
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of gfeen_and purple sandstone and white quartz sandstone (Carboniferous) and
being 5 to 30 cm in size. '

Fig. 5. Section showing the Natore of gypsum veins on outerop. -G, gypsnm.

At P’a Tsun Kon (¥j#}#§), a northwestern tributary of Lao Kou (:Z38) -
we find in the upper part of this zone the same red-brown clay and marl, often
containing gypsum-veins, pinkish or white in colonr. Interbedded with this
clay is 2 whitish grey, easily weathered sandstone, but light-coloured clay and
marl also often occar. -

At P'o Ti HO (3§ BEW]} the lithological characters of this zone are
rather similar to those at Lao Kou and P2 Tsun Kou, but valuable EYPSum
beds have been found near P'o Ti Tsun, the detailed conditions of which will
be described below. In the upper part of this zone the reddish clay and marls
are not so dominant, but they intercalate with whitish grey, solid marl and,
flourlike, weathering, calcareous products, merging upwards into greenish grey
marl and yellowish grey clay. The red-coloured clay and matls have almést
disappeared.

The whole series of the Eocene sediments is roughly estimated to be
more than 500 m.

DISTRIBUTION OF GYPSUM

The gypsum occurs in P'ing Lu district of the supposedly Eocene ser-
ies and its lateral extension is shown upon the accompanying map. The
gypsilerous areas may be divided in two zones as follows :
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The first zone-included a temple and two villages, viz, San Men Miao
(=), Ch'iao Chia Niao (FE# X5} and Hou P'o (f&#). They are sitnated
in the SW corner of the mapped area nearly on a stright line running SW-NE.

At San Men Miao, 50 li E of P'ing Lu city, the gypsum-bearing red
beds are beautifully exposed in the valley San Men Kou (=i8). Many frag-
ments of gypsum scattered over the valley slopes attract one’s attention. The
gypsum veins intercalated in the red beds grow in various directions, looking
like a network (see Fig. 5 and PiL II). Iis thickness, observed ou outcrops,
seldom exceeds three cm, but according to the natives, beds reaching about 12
cm are olten found inside. ' )

The gypsum vefns are practically confined to the ved or red-brown
matls ‘and sandstones in the lower part of horizon B. as described above and to
the earthy limestone named by the natives Shih Kao Ken (fFE#t) or “Gypsum
Root™ and to the greenish blue and yellowish grey calcacreous shales of the
upper part of the same horizon (B). The gypsum in the latter beds is more
abundant than in the former cnes.

In Lao Kou (:£{§) near Ch'iaé Chia Niao (FF&KS) similar conditions
have been observed.

This zone grows gradually thinner and thinner from San Men Miao
towards North-East until we reach Hou P'o (f&#f) and Yoh Chia Chuang (i %
JE) where only 2 few inconsiderable layers of gypsum may be traced. The area
within which gypsum is found is about ten li in length and 8¢ m in width, but
in the vicinity of Hou P'o and Yoh Chia Chuang the quality of the gypsum
makes mining unprofitable.

The second zone is found north of the first and emhraces the following
places : P*a Tsun {(§4}), Miao Hou Tsun (Ri4&#}), Liu Chia  Chuang (S%AL),
Pan Kou Tsun (B}i&Af) and P'o Ti Tsun (#E0H). This zone extends in a NE-
SW direction roughly parallel to the first zome. Outcrops of the gypsum-
bearing beds can only be found in some valleys near the above mentioned vill-
ages. In other parts they are almost covered by conglomerate or the almost
ubiquitous loess. )

Near P’a 1sun, 5 li north of San Men Miao 2 very fine and unbroken
section of gypsum-bearing beds is exposed in the valley P’a Tsun Kou, a tribu-
tary of the Lao Kou. At the bottom of this valley there exists a horizon of
greyish green sandstone containing abundant gypsum veins. These are either
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parallel or oblique to the bedding planes. In thickness they range from one to
three cm. They are pure white in colour and ot-fibri-form crystallization.

Overlying the greyish green sandstone is the red marl in which gypsum
veins are also richly found. It seems to me that they are probably equivalent
to thoss found in the sandstone with regard to thickmess, colour and form of
cfysta.llization. Further upwards there are horizons of greyish blue, earthv
limestone and yellowish green shales, the gypsim occurring here is not so
abundant as in the two horizons described above

The total thickness of the gypsum-bearing series found in this valley
is roughly estimated at 50 m.

Miao Hou Tsun is a small village not far from San Men Miao in a nor-
thern direction. On the southern slope of a small hill near the former village
some gypsum veins can be found in fisnres of the yellowisle grey, argillaceous
clay or shale and the red clay. These rocks I like to name tht gypsum-bearing
light grey series, it seems to be the the upper part of the so-called Eocene
formation. The thickness of the gypsum veins is variable, usually ranging
Iram one to two cm. Its colour is commonly white or light pink. The piok-
coloured gypsum veins are called by the natives T'ao Hua () gypsum or
‘‘peach blossom" gypsum. The crystallization may be of two kinds: one
belangs to the fibrous form and the other takes the shape of hard, platy, semi-
transparent crystals, the latter being usually of white or whitish grey colour,
The deposits here seem scarcely to be of any economical value.

Liu Chia Chuang (#R#k) is situated abont 65 Ii E of P'ing Lu city or
15 li NE of San Men Miao on the W. side of Ch'ing Chien Ho (MR- A small
area of gypsiferous formation occurs NW of Ssu Chia Chuang, The main ma-
terial of this formation is composed of an alternation of predominant red or
reddish brown claystones and light grey marls. The gypsum veins are rather
thin, being in outcrop only one cm or a little more, but the natives say that
3-4 cm might be found at some depth. Such veins are also found in 2 valley
SE of Kuo Tsun (§8k}); conditions of occurrence being probably simiiar to those
at Liu Chia Chuang,

Immediately S of Pan Kou (R¥}§) 24 1i NE of San Men Mizo, some
workable gypsum is met with in the east tributary of Pan Kou valley. Only twe
horizons of gypsum-bearing beds are well exposed in the small valley, The
upper is the greyish green marl, containing light greenish gypsum-layers, These
may be parallel or oblique ta che bedding planes. The thickness is one to ten
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cm. The lower horizon is the red marl in which reddish gypsum is often found.
According to information from the natives gypsum 30 cm in thickness may be

dug out [rom this horizon. The total thickness of the two gypsiferous horizons
as exposed in outcrop is about 20 m.

East of P'o Ti Tsun (4 i) 80 1i E of P'ing Lu city, some very well
developed gypsum seams and veins have been found not only in the valleys
Yang Shu Kou (1§48} and Lao Yao Kou (Z£8) which are the W. tribut--

aries of P'o Ti Ho ($§&#}), but also at the village Ku Chuang (# ) on the
E. slope of P'o Ti Ho and other valleys in the neighbourhood of P’ Ti Tsun.

The country rock is an alternation of red, reddish brown clay or marl
and yellowish green and greenish grey marls, for details of which sec below :

"Fig. 6. Section at Lao-Yao Kon, near P'e Ti Tsun :shomring gypsum-bearing horicions.

1) Red clay, often with greenish grey tinted clay

........ 5 m
2) Red porous clay often tinted green with occasional
EYPSUM VeiDS. 1.ttt ittt i ininiire e evasannrnnnns. 7 m
3} Greenish grey gypsiferous marl (nét pure gypsum but
mixtureof g. & m.}....... et e a b aeaiaaaeaaa., ‘3 m.
4) Red élay similar to No. 2. with gypsum veins 1-4 cm
Ehick vu e 10 m,
5) Greenish grey marl with pure white gypsum. veins I-1o
L T T P 4% m,

0) Red clay with greenish grey or yellowish grey marl layers 14 m,

7) Chocolate-coloured clay (small pores filled with gvpsum
grains) with thin layers of greenish grey marls,
abundantly containing veins of pinkish gypsum of 1-5
cm thickness
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8) Greenish grey marl with white and red layérs .......... 2 m.

9) Red-brown, argillaceous, sandy clay containing white
gypsum, 1-3 cm thick on outerops.................... 4 m,

o) Greenish grey and yellowish grey, solid marl mixed with
gypsum and containing gypsum veins 3-8 cm in thickness 11 m.

i1) Red-brown argillaceous clay with greenish grey marl
layers and ‘white gypsum veins..........coceun.oon... 6 m.

1t is evident from this section that the outcrops of gypsum seldom
exceed To cm in thickness forming an irregular network on the valley slopes,
but according to the experience of native miners there are four workable
gypsum seams ranging from 3" (9 cm) to more than one foot (30 cm} in
thickmess. " The four seams a're: listed below in descending order.

Seam  Thickuess of gypsum Colonr Crystallization Side-rock

4th More than one foot . pure white fibri-from red marl

3rd 3 or 4 inches T ditte ditto greyish green marl
znd &-or 7 inches ditto ditto . red marl

15t 7 or B inches piok ditto ’ ditto

The four seams apparently occur within an extensive area in the
horizons 6,7,8,9, and 10. The so-called fourth seam is the thickest of all. The
actual distances one from another have not yet been ascertained, but it is
certain that they are separated by red and greenish grey marls from one
another. A large quantity of gypsum is taken from these seams by the Fu
‘P'ing (§aZF) Gypsum Mining Company at present time,

The P'o Ti Tsun region is by far the most important of all as re-
gards resources of gypsum, quality and production. In fact it is the largest

known deposit of gypsum and the largest producer of this mineral in Shansi
provinge.

ORIGIN OF GYPSUM

It is well known that most deposits of gypsum in the world have been
formed by the agencies of evaporation, percolating waters, decomposition of
sulphides and volcanic action. The gypsum formed by evaporation either in
lakes or ocean bays is usually regularly bedded and associated with rock salt iy
alternating stratification. Percolating waters may penetrate gypsiferous bed
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form gypsum. Volcanic action may form gypsum in small quantities by the
action of sulphuric vapours on the lime of valcanic tuffs or other rocks.

The gypsum in P’ing Lu. Hsien occurs in red, reddish brown clay
or marls and yellowish green or greenish grey marls, whick, as far as we can
judge, are of Eocene age, and of sedimentary origin. Within the gypsum-bear-
ing area not ofily do the gypsum veins penetrate the country rock in various
directions, but nothing has been seen of rock-salt, nor do any pre-existing
gypsum-bearing beds occur. There is conseqently no reason to believe that the
mineral was formed by evaporation or by solution and re-deposition of already
existing gypsum.

Generally the uppermost part of the-gypsiferous formation seems to
be composed ot calcareons marls or claystones, sometimes containing thin lime-
stones. These form a distinct demarkation between the gypsum-bearing and
non-gypsum-bearing horizons. On the wet adhering surfaces in the sediments
just mentioned and on certain light-coloured layers in the gypsum-bearing for-
mation some traces of sulpbur seem to appear. Hence we believe that sulphi-
des, such as pyrite, might be impregnated in the primary sediments. The
sulphides have through oxidation been partly changed to sulphuric acid and
thiis, when meeting the calcareous s¥diments mentioned above, has converted
them t5 calcium sulphates which would be deposited as gypsum. This sug-
gestion is baséd only upon our observations in the field and its validity can
only be proved by future study. '

. MINING (Incl. History of Development).

Before the roth Year of Kuang Hsii (%¥%) (1884) no one seemed to be
aware of the fact that useful gypsum deposits exist near the village P'o Ti Tsun.
From this year onwards the deposits were worked by natives from Honan pro-
vinee!, in the valley Lao Yao Kou, to the south of P'o Ti Tsun. The interest
of the local population was also aroused. During the tsth year of Kuang Hsi
{1889) mining was gradually developed and numerous native pits were opened
in Yang Shu Kou (H3#$%} and So Pa Kou ($fiEif) valleys. Working was con-
tinued for some ten years. Unfortunately the natives had no knowledge of
mining nor did they seem tu realize the importance of registering mining rights
and drawing of mining maps. In the 4th Year of The Republic Mr. T Chang

1. It was stated in.the foot nots or page t that gypsilerous beds exiat also on the Hopan
side of the .Yellow River,
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(ER3®) saw his chance and then the area was mapped and registered with the
Industrial Bureau of Shansi. In the same vear the Fu P’ing Gypsum Mining
Company (RIZ5/4H]) was also established by him. The native mines were not
permitted to work or in other words the native rights were confiscated by the
Company. At the present time the company is still working but on small
scale and with dubious profit,

No other company is in operation and work is concentrated only in
the neighbourhood of P’o Ti Tsun. _All the mining is carried on by simple,
- laborious, native methods. Gypsum and rock are charged in wicker-baskets
fitted with four small wheels and then they are pulled out through the adits
by coolies. Tools, tao, are quite crude and inefficient. Five working adits
are established by the Fu P'ing Company at-Laoc Yao Kou (BEI®) 2 western
- tributary of P’'o Ti Ho. At the eastern side of this river, near Ku Chuang
village (% ) a native mine is now in operation.

The company daes not engage the workmen directly but leaves this
to one or several headmen who are paid at a fixed rate according to the amount

of gypsum produced. According to the information given by the miners the

following different systems are practised :

1) The headman is paid by the weight of gypsum mined and receives
from the Compgny $20 per ten thousand catties {or $3.30 per ton}, but the
miners use their own tools and oil for the lamps.

2) The headman is paid by the volume of gypsum produced and
receives forty cents for a volume of gypsui-n 4'8” in length, 2’4" in width and
the thickness equal to that of the gypsum bed {generally from 7" to 1'). Other
conditions are as stated under 1).

Generally speaking the mining adits are established along the dip of
strata with an inclination of about go, being 1o to Ioo metres in length mea-
sured horizontally.

PRODUCTION AND TRANSPORTATION

At our visit to the gypsum mines we endeavoured to obtain some
statistics concerning the amount of mineral produced. There are 20 men
and subsequently deposit gypsum so dissolved. Sulphuric acid resulting from
decomposition of sulphides such as pyrites may act upon lime carbonate and
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‘working in Lao Yao Kou, a western tributéry to P'o Ti Ho, and one .man can
mine 600-700 catties {(at 600 grammes) daily. The total output per day .is
therefore nearly 14000 catties or 8.4 ton. In Ku Chuang (% H:) there are about
4 men and the total production per day is about z800 catties or .7 ton.

.The gypsum is sold to several provinces: such a"s-_'.Hop;ei,_ Sha_i_itr_ing
" and Honan. The price laid down at the bank of the Yellow - River- is about
$40 per ten thousand catties or $6.40 per ton. The distance from the mines to
the river is 15li. Transportation on the tiver is at present. the '(_:iﬁl}(* means of .
bringing the gypsum to the markets. But to take it down to- the _Hu:inéHo
mules aud donkeys must _Iie used. Supposing that each mule -or donkey can’
‘cover the distance back and forth twice a day and that the former can carry
300 and the latter 180 catties, the hiring costing respectively ‘60" and 36 cents
per day, then per 10,000 catties the transportation will cost nearly $10 or
81.60 per ton from the mine to the Yeilow River. This cost is paid by tne
company. The gypsum is then transported on boats down the river to places
in Honan and Shantung going as far as Tsi Nan Fa (VBT JIF), the capital of the
latter province. The buyers must pay tax to the amount of $z0 PeT 10,000
catties or $3.20 per ton. : . ’

CONCLUSION (SUMMARY) _

In the extreme southern part of Shansi Province, in the district of
P'ing Lu (Z5PERE). about so 1i East of that city, there exists a rather. thick
formation, presumably of Eocenc age, which consists in its lower part of con-
glomerate and in its upper strata of semi-consolidated red marls and
claystones and also sandstones. There are also layers of greenish claystone
and bluish grey argillaceous limestonc. The formation seems identical with
the Cenozoic field in Yuan Ch'u (3adi%§) district in SE Shansi.

In the red marl there are numerous veins and veinlets and even
thicker beds of gypsum sometimes conformable with the bedding sometimes
oblique to it. The thickness is mostly inconsiderable, 1 to 4cm, but beds of
up to 30 cm are stated to have been found. The gypsum often forms a very
conspicuous network on the valley-slopes and exists also on the S side of the
Yellow River at Shan Chou in Honan opposite P’ing Lu in the same formation.

The gypsum isat present mined in a rather primitive manner by the
Fu P’ing Mining Company (&25/A5]) and work is concentrated mostly near
village P’o Ti Tsur (#f£#}). The output is round about 10 tons per day. The
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mineral is transported down to the Yellow River and carried to the market in
boats. Price at the bank of the river is about $6. 40 per ton.

There is no doubt, since the gypsiferous area is quite extensive, that
the reserves of that mineral are considerable and the quality is generally quite
satisfactory. Indeed beautiful specimens of snow white g¥psum are seen
amongst the marketed product. Some profit has already been made by owners
and workers, but the present rudimentary organisation lacks capital and uses
very primitive methods of mining. Improvement will be necessary when de-
mand increases, and then this hitherto little-known, but interesting item of
Shansi's mineral resources will be duly appreciated.
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