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GEOLOGY AND MINERAL DEPOSITS OF
WUYIE, SHEONPING, LIESHIEW, YINWHO, TSINTIEN

AND YINTSA DISTRICTS, CHEXKIANG

(Abstract)
By
C. T. Yen

INTRODUCTION

This work was carried out from April to July in 1931, covering the
districts of Wuyie (j®3§), Sheonping (‘§27), Lieshiew (jfiK), Yinwho (4
1), Tsintien (55]), and Yintsa (5k$). On account of unfavorable weather
prevailing during the time and the disturbed condition in the field, the
work was done in a hazardous manner.

The geological features of the field are simple enough, being entirely
igneous formations. Mineral resources are abundant but it is rather disap-
pointing that deposits of considerable magnitude have not been discovered.

PHYSIOGRAPHY

(A) Mountains: - The surveyed region is, for the major part, mountaine-
ous. The mountains belong to the southern branch of Shienhaling (iFE %),
the water-shed between Kiangsi and Chekiang provinces. It is further sub-
divided into two chains. The northern chain forms the water-shed of three
rivers, with Eukiang (FR{L) in the south and Tsientangkiang (§£3iT) and
Tsiakiang (#|#{1) in the north, the most prominent ridges being Quotson-
shan (J§€1)) and Northern Antangshan (JtjE#sl1) at its eastern terminal.
The southern chain forms the divide between Fukien and Chekiang prov-
inces, the most prominent ridge being Southern Antangshan (FMELIL), at
Pinpyang district (ZRBLIR).

The mountains are still in their youthful stage of dissection, the rid-
ges being mostly precipitous, somz ranging over one kilometer above sea-
level. The formations, constituting the mountains, are rhyolite and tuff-con-
glomzrate for the mijor part, with spotted exposures of intrasive rocks.
The outer aspect of the mountains also differs with different rock forma-
tions, being more precipitous with rhyolite and more gentle with granite
and tuff-conglomerate.
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(B) Rivers:- The waters, in the surveyed region, group themselves into two
rivers. The one, named Eukiang (BHiL), drains the basin between the nor-
thern and southern chains of mountains; while the other, called Wuyiekiang
(R3%1T) drains a part of northern limb of northern chain.

Wuyiekiang, which empties to Tsientangkiang (883EIT), is the artery
of Wuyie district (83%1%). It has two branches, one, coming from south-
west, is called Shutsie (F&£), while the other, coming from Yinkong distr-
ict GRHERR), is called Yinkongkiang (FkHE{T). This river is_in the early
part of mature stage of development and is navigable by small junks to
Yinkong city.

Eukong, second in size among the rivers of the Province, drains ra-
ther a large area. It has two main tributaries, named Datsie (K#) and
Sueotsie (/p{R), which unite at Shietsie (faig), niue kilometers northwest
of Tsintien city, forming Eukong proper.

Datsie drains the districts of Lieshiew (ffi7K), Yinwho {(4:f1), Lung-
chun (FE5), Shiuchang (38#) and Shungyang (#aB). It is navigable by
small junks to the cities of Lungchun and Shungyang with an average
load of 0.88 metric ton, all the year around,

Sueotsie, draining the district of Ginling (##) and Chingyuan (B
Jt), is navigable to Ginling by small junks with an average load of 0.88
met. tons, throughout the whole year.

Eukong is navigable by ocean vessels up to Yintsa city, navigable by
steam-boats up to Wintsie (J&#), the upper limit of tide-water, and navi-
gable by junks to Shietsie (fA{R) with a load of 4.7 met. tons at high wa-
ter and 1.75 met. tons at low water,

In Datsie and Sueotsie, gorges and rapids are conspicuously abundant
and the average speed of water is nine kilometers per hour. It is obvious
that it is in its youthful stage of development. Considerable amount of
water power can be developed if it is planned carefully.

The estuary of Eukiang is in the form of a bay, eastward from
Yintsa city. There are small islands, scattering around outside of the bay.
These facts lead one to the idea that this region had once subsided, tran-
sforming lowlands into bay and mountain ridges into islands. Subsidence
of this natire might increase, partly at least, the grade of the river,
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thus forming numerous rapids.
STRATIGRAPHY

The formations encountered in the mapped area are as following,

ranging upwards from below chronologically:
Alluvium (tertiary)
Tuff-conglomerate series (upper cretaceous)
Rhyolite series (upper cretaceous)
Intrusive rocks (upper cretaceous)

Rhyolite series covers about three-quarters of the total area, waile
intrusive rocks and tuff-conglomerate occury one-tenth respectively, and
alluvium, the rest.

(A) Granite: - There are nineteen exposures of intrusive rocks, eigh-
teen of which are granite while the other is diorite. Besides a few exce-
ptions, there is one thing in common and that is the gradual degradation
of crystalline development from center to the boundary, turning to felsite,
in most cases. Magnetite, if there is any, is also abuudant in the central
part. These facts clearly indicate the intrusive character of the rocks. The
exposures are briefly described as following:

(1) Tzungtao () Granite, Yinwho District: - This occurs in the south-
western part of the District and is in the form of an ellipse, whose dim-
ensions are thirteen kilomelers by ten kilometers along its axes. The crys-
tals are well-developed around the center and consist of feldspar, quartz,
biotite, hornblende, and magnetite.

(2) Yintun (J:44) Granite, Yinwho District:~ It is in the southeastern
part of the District and is longitudinal in shape, which varies from three
to five km. in width, The rock is hornblende granite.

(8) Tsingshiewtang (%K) Granite, Yinwho District:- It occurs north-
west of Yinwho and is biotite granite.

(4) Seckang (W) Granite, Lieshiew District: - It is located in the extreme
south-wesetern part of the District and is in the form of an ellipse, two
by four km. along its axes. The rock is hornblende-biotite granite.

(5) Dishiew-An ({§/K¥+) Diorite, Lieshiew District: - It lies thirty four
km. north-east of the city. The amount of hornblende exceeds that of feld-
spar, which is plagioclase probably. There is also an appreciable amount
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of magnetite. The area is rather small, only two km. from north to south.
(8) Chotsinquon (E4&MW) Granite, Lieshicw District:- It is located twenty-
nine km. north-east of Lieshiew. Its area is very small, about one km. in
diameter. It is hornblende-granite, with a small amount of pyrite,

(7 Delia (K3#) Granite, Sheonping District: - 1t lies twenty-eight km.
north-east of Sheonping and is in the from of a circle, whose diameter
is about 6 km, in length with Dalia as the center. The rock is hornblende-
granite with an appreciable amount of magnetite and pyrite. _

(8) Granite West of Datsaotao (K¥EHI), Sheonping District: - It is about
twelve km. south-east of Sheonping, The rock is hornblende-granite and
is rather limited in area,

(9) Martien (#iHl) Granite, Wuyie District: - It is located fourteen km.
south-east of the City. The rock is hornblende-granite, occupying an area
about one km. in diameter.

(10) Shutsao (%57%%) Granite, Tsintien District:- It is in the northwestern
part of the District, and is biotite granite, containing a small amount of
magnetite. The area is considerable, about eight by ten km. in size.

(11) Tsintienshien (GANE) Granite: - 1t covers a large area around the
city, about seven km. from east to west. The rock is hornblende-biotite-gr-
anite.

(12) Yietsian (Mpi) Granite, Tsintien District: - It lies fifteen km. south-
east of Tsintien and occupies a large area, about fourteen km. from east
to west, It is biotite granite, with a small amount of magnetite.

(13) Lunchuokong (FEF}i) Granite, Tsintien Distriet: - It is located eleven
km. north-west of Tsintien and is limited in area. The rock is hornblende-
granite.

(14) Sueoling (/M4) Granite, Tsintien District:- It is exposed west of
Sueoling, twenty km. south-west of Tsintien. The area is limited.

(15) Kunkuo (hiId) Granite, Tsintien District: - It is located southwest of
Kunkuo, twenty eight km, southwest of the city. It is intercalated in rhyolite
with an outcrop of ten by one hundred meters in size.

(18) Wu-An (R):) Granite, Tsintien District: - It lies sixteen km. south-
west of Tsintien. Only a little patch of exposure was found.

(17) Shantsian (1¥i) Granite, Yintsa District:- It is thirty seven km.
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north-west of Yintsa and is in the form of a circle atout three km. in
diameter. The rock is hornblende-granite.

(18} Liactsao(#i#% ) Granite, Yintsa District: - It is located eight km. south-
west of Yintsa. The area cuvered is from three to five km. in width. The
rock is hornblende-granite,

(19) Hzetsion (CN31) Granite, Yintsa District: - It is thirteen km. south-
east of Yintsa and occupies an area about five km. in width from east to
west. The rock is biotite-granite.

(B) Rhyolite Series: - The formations, constituting this series, vary rather
widely. Some consist of rhyolite, tuff, tuff-conglomerate, red shale, and
basalt; while others consist of rhyolite and tuff only.

Rhyolite is the product of outflow from volcanoces or fissures. It is com-
posed of phenoctysts and groundmass. The phenocrysts are chiefly feldspar
and quartz, with occasional presence of mica and hornblende. The amount
of phenocrysts varies from a few specks to ninety per cent. The size of
phenocrysts ranges from less than one mm. to two em. The groundmass
may be glassy or dense, Its color ranges from violet, pink, light-green to
gray. The flow-structure, though quite prominent in some cases, is not al-
ways present,

Tuff is chiefly composed of volcanic dust and volcanic ash. Some are
fine-textured while others are coarse. Some are incorporated with crystals
of orthoclase, calcite or mica, Its color ranges from pink, light-green, light-
vellow, grayish-white to deep-gray.

Tuff-conglomerate is of variable composition. The pebbles are chiefly
fragments of rhyolite, while obsidian, pitchstone and lapilli are occasionally
found. They range from one c¢m. to one meter in diameter and are either
angular or rounded in shape, the latter being more prominent. The matrix,
made up of volcanic dust and erosion products of igneous rocks, varies from
violet, pink, green, grayish-white to yellow in color, violet being more pro-
mivent. This formation is formed partly by accumulation of eruptive prod-
ucts of volcanoes, while the greater part is erosion products of igneous
rocks laid down by local waters.

The red shale is fine-textured. It is rather loose and well-stratified,
It is distinctly the erosion products of igneous rccks laid down by local
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waters.
The basalt is the result of outflow from volcanoes or fissures. It is

massive, with or without phenocrysts and ranges from grayish-black to
dark-green in color.

The rocks, constituting rhyolite series, differ in variety, number and
thickness in different localities. They are enumerated as following:

From Martien (i), South-East of Wuyie to Wrvyaetong (HIEE),

West of The Same City. .
Localities Rocks Thickness(m)

Around Wuyie City ceecesreres Rhyolite «eereerveseesianninnn 200
Tuff-conglomerate ««..oveee 20
Rhyolite ceeeereverrianieriannnn 100
Tuff-conglomerate «-veeeee 10
Tuff -eeoe cere sreerzersesaraens 10
Hard tuff - Cernteiresienans 200

Tuff-conglomerate (with
1apilli) rreeeremrernreeniniinan 20

Tuff(with schistose struc-
LUTE) woverrrremenmensenans 30

Martien «eeeeroee eererarrt e ... Granite

From Datsavtao (KiGiR), South-West of Sheonping to Tsiekuo (FI),
North-East of the Same.

Localities Rocks Thickness(m)
TSIEKUO reeerrorerrsnersncens veesnees Rhyolite eevvecerreerrnnsiinnnnn 150
Red shale:-«.. eeeveressaserinnans 3
Tuff-conglomerate .- eeer 10
Red shale «eeeerrevecnnes ceeees 8
Tuff-conglomerate «-:eeeee- 5
Red shale «ecerreeorivcsonnes 3
Tuff-conglomerate ««.«..- 15
Rhyolite «eereeee Crrrerererenans 200
Tuff-conglomerate «eeeeeeee 5
Red shale cerereererersnnnnnaes 3

Tuff-conglomerate «.......t 5
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Red shaleeesesecersnineissioraens 3

Tuff-conglomerate «cecceeee 10

Basalt seecererviriiiiiiiiiiiiieen 5

Rhyolite «ereerverssnemecanianias 15

Tuff-conglomerate «ceereeee 100

Rhyolite «eeeerrescecimreecnannes 150
West of Datsaotao.ccessersaes oo Granite

From Paitsiekun (it iEHt), North-West ot Yinwho by Way of Chontsie
(RIB), Shietsaotao (AKEH.), to Biwho (ZH) and Shunkunkuo (FHLD),

Southwest ot Lieshiew,

Localities Rocks Thickness(m)

Around Biwho eeresrieerncionnnes Rhyolite cereeesersersveeninnens 50
TTUEE cevverecnrenreeriansenneononns 50
Rhyolite «eeeeorresesriveaniiian 30
TUEE correncrener iorroensecaisans 20
Rhyolite «eeeeerersecsennnnniine 20
Tuff-conglomerate -ececeee- 30
Rhyolite eceererererninnnninn. 30
TS % SRTTTTI T TTTTITITT TR TOToprn 30
Rhyolite «eveereviiicnniiien. 20
TUET vrveeereervernnrerierrnnanrees 20
Rhyolite seeeeerensecnmnnneeniens 30
TTUEE veesvenenrerncrnnnensnearenees 30
Rhyolite «ereserecesreriennn 50
TUEE veceeroerrronconnrerinniories 30

West of Paitsiekun ecrecreeieree. Granite

From Pai- An (dtJ%), Shietsie (FiR) by Way of Ningo:. ({2&), Dou-ou
(iti4p), Shiekeipu (FEM), Giechietao (ZiREH), Haikuo (#H), to Chinpu
(i) of Tsintien.

Localites Rocks Thickness(m)
CRINPU oreererrrensssrenssinnnnninns RIyolite «oreeereersnsennnnennin 20
TUEL ceeerernernaranennennieeseenes 10
Rhyolite «-eveeesseerrreennennans 30
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Rhyolite «cevevvecviiniiicannnns 200
TUEE «oreevernrnerrernernrnnrnranns 20
RIYOIItE ceeeererreereerereenes 200
TUEE ceverererrnenreneanerareesnens 50
Rhyolite «eeerereeeereriininnnnns 50
TUEE eveeeerrnerrnerenneesnneeennns 50
Rhyolite «oeeevvererisinreeennne 30
UL ceveevernrnrerroreornaraneanns 30
ROYolite «eereeerrerecemmnnnnnns 20
TUEE cveeeeeennerrerrnerenernnens 20
Rhyolite «erevveiveniniinnn 30
TUEE eveererreronererniiensrerenens 20
ROyolite «eeevrveeemrcerniinnens 150
TUEE vevevereererrrnennereniernnees 10
RIOYOlite «reereeereiereeeeerenens 30
TUEE cevevcerncrnenerrernenvanenns 50
Rhyolite «eeeeeerremmmiimmmnnnen. 20
Tuff ceeceveenennes Gesssusearerarns 10
Red shale eveeerensenens eesuae 1
Rhyolite «eeeevreremreerruniinnns 100
TUEE ceveerrrnrnneeereenerroenneees 100
Rhyolite «ceeevreriainiiiiiiian, 200
Pajeaeesereeeereneninneeiseenmnennen Granite

From Shatsietsin ( FE&EA)), North West of Yintsa by Way of Tsaohsat-
sat (W& T4), Mien-Autsin (MGRAD), An-Montsin (GAMA), to Yintsa city,

Localities Rocks Thickness(m)
Yintsa Cityerereeersrnvricrniniiinn TUff ceerereeerecenacnnennsonrnins 200

Rhyolite ceccevevrierinniinenns 30

TUFE eereerenrrnereronneeneeienens 100

Basalt rereecorirerineciincianiie. 10

Rhyolite «reeererreereinennieian 100

Hard Tuff ceeeeererreracencerns 100

Basalt reeeererverrernrniierennins 10

Hsatsietsin e rseereeriosrocivaiaiienes Granite
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From Quiwho ($11%), East of Tsintien, by Way of Szeyau (W), Chia-
Au (IBHE), Yuankuo (JHI1), Montaochu (EE§H%E), An-Montsin (EPA), to
Yintsa City,

Localities Rocks Thickness (m)

Yintsa city ceveeerereereninennineinne TUEfeeeeceeernenssoresonnensarnees 200
Tuff-conglomerate «--seeees 10
TUffeeeessrenrsssserreseranennens 10
Rhyolite seeeereeererireaniniens 400

QUIWHO v reereraresensrniivasireasenes Granite

(C) Tusf-Conglomerate Series: - Within the surveyed region, there are four
tuff-conglomerate fields; namely (1) - Yenchi (i) field, northwest of
Wuyie district, (2) Chi-An-Shan (F#l1) field, southeast of Sheonping
district, (3) Gi-Pi-Tsin (Jff4}) field, northeast of Lieshiew district, (4)
Lieshiew city (jE/Ki®) field. It consists of wholly or partly of tuff-conglo-
merate, tuff, red shale, red sandstone and white sandstone. It differs from
rhyolite series chiefly in two respects, namely (1) tuff-conglomerate is much
thicker (2) there is no rhyolice or bhasalt present; they are insignificant,
atleast, if there is any, like that in the coastal regions in eastern Che-
kiang.

Th2 composition of tuff-conglomerate is rather varied. The pebbles
are chiefly rhyolite, with occasional presence of obsidian, pitchstone, gran-
ite, tuff and flint. They are either angular or rounded, the latter being
more numerous. They vary from one ecm. to half meter in diameter and
range from ten to forty percent of the whole bulk. The matrix, made up
of volcanic dust and erosion products of igneous rocks, varies from violet,
dark-green to yellow in color, violet being more prominent.

Tuff is rather insignificant in this series. With the exception of Lie-
shiew city district, which has a layer of tuff, one hundred meters thick,
there is only one thin layer of tuff, ranging from one meter to thirty
meters in thickness in the other fields.

Red sale has been found only in Chi-An-Shan field, with a thickness
of ten meters.

With the exception of Chi-An-Shan field, red sandstone is found in
all the other fields, It is well-stratified and is coarser than red shale. Ori-
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gin of deposition is probably the same.

There is a layer of white sandstone near Siepaetien(JH ¥ and Chin-
kongshan (Pfi#[l1) in Yenchi field. It is coarse and well-stratified. It is
composed of quartz sands for the major part, with occasional specks of
black and green materials. It is probably the erosion product of granite.

The rocks of this series are tabulated as following:

The Middle Part of Yenehi (F%i) Field (From Whontsinting (3 47%)
to Wuyaetong (FRIEW),):

Localities Rocks Thickness (m)
Whongtsingting: ceeeeecrecieeas Tuff-conglomerate -««:eeeeeeee 80

Red sandstone «eeresrencaciannes 10

Tuff-conglomerate -::...e. veee 20

White sandstone «-:iceeeeeecees 5
Wuyaetong «eceeeeeees SITIREITIRED Tuff-conglomerate -cceeveeesee 10

The Western Part of Yenchi Field (From North of Yieyuan (fyifi) to
North of Tsiekuo (JEI1).):

Localities Rocks Thickness (m)

North of Tsiekuo receeereereeres Red sandstone ceceeeeeseenennns 10
Tuff-conglomerate «:oerereces 3
Red sandstone «eoveevencencnnes 7
Hard tuff «oeerevrerrvecncinnnnn, 1
Red sandstone --cceeeevenreennas 15
Tuff-conglomerate «+eveeveeee 2
Red sandstone ceevereeereeeinens 3
Tuff-conglomerate «:-ceveeeees 5
Red sandstone e«seeeereciniaens 1
Tuff-conglomerate «coeeeeeeres 3
Red sandstone sereeereiseccnnns 3
Tuff-conglomerate «cerevereree L
Red sandstone seereecesencees e 1
Tuff-conglomerate «-iecereeres 2
Red sandstone «-ceeeveereennnens 1

North of Yieyuan .- ceneres Tuff-conglomerate «ceceveeees 150



YINWHO, TSINTIEN AND YINTSA DISTRICTS, CHEKIANG 11

Chi-An-Shan Field

Localities Rocks Thickness (m)
Shan-An-Sze (Z#%) «one Tuff-conglomerate «c.oceeeeen 200
Red shale sceeerersorrresrarsases 10
Tingkon (TZ) eveeeeee enees TUEE «+ vevrercnsrennecesarasesces cee 30
Gi-Pi-Tsin Field
Localities Rocks Thickness (m)
Gi-Pi-Tsin (JiEA]). Tuff-conglomerate «coceveeee weee 150
Red Sandstone: - reeecesecesesarens 30
Chielung (FEF)wweeees TUFfeererernnsrtsoncnrnrnrnssnsersonses 10
Lieshiew City Field
T.ocalities Rocks Thickness (m)
Lieshiew cityecececrecrcrsereniins Tuff-conglom erate --.... 200
Red sandstone «ceeeeeeren. 20

Shunkunkuo (¥t0)
to Daliangshan (FZl) oo TUEL cereererrerrecnenionrans 100
(D) Alluvium: - There are three alluvial plains in the mapped area, namely
(1) Wuyie city field, (2) Biwho (31§}) field of Lieshiew district and (3)
Yintsa city field. The first is the alluvial plain of Wuyiekiang. Its soil is
of medium grade. The second field is the alluvial plain of Datsie. Its soil
is a little poorer, The third is the alluvial plain of Eukiang and tide-water.
The soil is colored dark gray and is quite fertile.

The analyses of the above soils are tabulated as following:

(1) V\_/uyie city (2)Biwho field (3) Yintsa city
Compositions __field ' field
9% by wts. 9% by wts. 9% by wts.
moisture(of air-dried
soil) 1.907 0.809 2.058
loss on ignition 5.123 3.244 6.811
decayed vegetable
matters 1.340 0.900 1.780
total nitrogen 0.114 0.126 0.449
Substances insoluble
n Lol 84.313 91.365 86.069
mineral matters inso-
luble in HCI 82.655 90.116 82.780
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Si0z, Soluble in HCI 0.315 0238 0.155_—%77
”J?\Iigz’cf’):luble in 14767 3.695 12.721
Al,04 1,197 1.326 3.675
7 15&263“ 7 7.450 4.440 3.835
 Mn304 * 0330 |  o21z | 01w
' Ca0 1.117 0.868 0990
MO 0.366 0.360 0.366 )
K0 058 | osoa | o385
Nag0 . 0045 0.005 o108
P05 | oss | oze 0209
“so, | oo | o000 | oo
al o003t | o009 | 0016

STRUCTURAL GEOLOGY

The geological structures of the field are simple enough. We can
only find numerous undulations of structures, with dips varying from one
to thirty five degrees, majority being 5°-15°, They don’t follow any syste-
matic arrangement, being local disturbances apparently. Detail features

can be referred to the map.
In formations, indistinctly stratified like rhyolite and tuff-conglom-

erate series, it is rather difficult to locate faults. The only fault found is
that three km. south of Yieyuan (#7{ii), northeast of Sheonping district.
It is a normal fault, striking N. E..



YINWHO, TSINTIEN AND YINTSA DISTRICTS, CHEKIANG 13

ECONOMIC GEOLOGY

Mineral deposits are widely scattered in this field. There are fluo-
rite, pyrophyllite, argentite, galena-sphalerite-chalcopyrite, sphalerite-galena,
pyrite, magnetite and hematite. They can be classified into three groups,
namely (1) deposits formed by magmatic segregation, (2) contact-metamorphic
deposits and (3) fissure deposits. As intrasive rocks are widely distributed,
it is quite probable that the intrusive rocks are the sources of magmatic
waters for the fissure deposits. Direct relation between the intrusive rocks
and the former two classes of deposits needs not be mentioned. Judging
from the geologic time of the enclosing rocks, features of outcrops and
nature of ore-minerals, we can well believe that these deposits are primary,
Judging from the structures and minerals of the veins, I am also led to
believe that the fissure deposits are deposits formed at shallow depths by
hot solutions.

Although the number of deposits, found in this expediton, amounts
to eighty seven, only very few are of some value. Among the fluorite dep-
osits in Wuyie district, Chiangwantung (¥ #{), Chielie (J£11) and Wuw-
ielung (HEFE) are good prospects. Lungkun (i) silver deposit of She-
onping is rather extensive in area and Pu-Ai (¥3§) silver deposit of the
same distriet is rich in value. They are both promising. Among the galena-
sphalerete-chalcopyrite deposits, Hsialungtienhao (TRiR4%) of Tsintien,
Tuntaoyang (3R} ), Sunken (i), and Sunkun-Tsianshan (BEyeam)
of Yintsa are worthy of exploration. The sphalerite-galena deposits of
Sonpeikun ( ki), Wuloe (F.), Lunghao (FE#%) and Shiuteowan (KA
##) of Sunkun in Yintsa district are quite rich and serve prospective gro-
unds for future careful exploration.

Although the samples collected are of average grade, but samples,
collected from the outcrops and old pits, can hardly give the average value
of the deposits. The extent and depth of the deposits are mainly estimated
for calculating the reserves. Thus, the value of ores and amount of reser-
ves, given in the following text, need not be looked upon too seriously.

FLUORITE

Fluorite deposits in Chekiang rank highest in extent in China. Its

distribution is rather wide, covering the districts of Kinghua (£:3), Yiewu
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(3%5), Wuyie (%3%), Lin-An (Fi%), Wubsin (JR#), Yinkong (GkHe), Puk-
iang (§Hir), Changshan (#l}), Kiangshan (iTjl}) Lungyu (#Ef), Chuchi
(2%%%), Hsinchang (%78 ), Chenhsien (Ji%%), Linghai (%), Hsonshan
(%I, Tsintien (%), Lieshiew (jfik) and Shiuchang (3%{).

In the surveyed region, there is no other mineral met with in the
fluorite vien, even at a depth of thirty meters, except quartz. In Changshan
(¥5101), galena has been found at the lower part of a flucrite vein. There
is a common expression in that District that “fluorite is the door keeper
of valuable minerals”. But in the mapped area, only quartz has been found in
accompany with fluorite. Quartz has a tendency, in some cases, to increase
with depth, and sometimes the whole vein changes to quartz at depth or
at a cerlain portion of the vein longitudinally. Sometimes, fluorite vein lies
in the middle of big quartz vien, It seems that when the magmatic fluid,
rising and depositing the minerals,deposits silica or valuable minerals first
which have higher freezing point, and fluerite next, which has lower free-
zing point, Sometimes, silica deposits on the walls of the vein, while
fluorite, depositing next, occupies the middle part of the openning.

Mining of fluorite began at 1917. The yearly production was about
500 tons at the beginning. There was a recess in 1918-1920. From 1921 to
1925, the total production was 12,000 tons, From 1926 to 1930, the average
yearly production was 8,000 tons. :

With the exception of a small amount bought by American, French
and German concerns, the Japanese are almost the sole consumers of this
mineral. They carry on the business along the principle of trust, dictating
the prices and rejecting the product according to their whims. The Chin-
ese operators, on account of lack of capital and cooperation, are usually
forced to sell at a loss. The average price from 1921 to 1930 is about fift-
een dollars Mex. per ton at Shanghai. The Japanese yearly demand is 8,000
tons. If production is kept within this limit, the chances for selling at a
loss are comparatively less.

(A) Fluorite Deposits ol Wuyie (]R3g§) District
(1) Shilungkan (FEER) 1= It lies three km, southeast of Wuyie. The
vein, lying in rhyolite, strikes N.40°E. and dips 70°S.E., It is 1.2-3 meters
wide and 355 meters long. It is being operated, the pit being 28 meters
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deep. The ore, colored white and green, carries 82% CaF, and 14% SiO,.
The approximate reserve is 53,000 metric tons. The nearest port is Shish-
uiyutao CAKYH1), 2 kilometers to the northeast. It is transported by
junks and rafts to Lanchi (jj%;), where it is loaded into barges, sailing
for Hangchow; whence, it is shipped to Shanghai by rail.

(2) Chinwheinshan (PigM): - 1t is the southern elongation of Shil-
ungkan vein. It strikes N.40° E.-N.60° E. and dips 65°-70° S. E., Its width
is 1.5-2,0 m. and length, 203 m., It is being worked, the pit being 24 m.
deep. The ore is colored green and white and carries 78.02% CaFz and 20.
29 Si0,. The approximate reserve amounts to 35,000 met. tons.

(8) T'sieshan (§§I1): - It is the southern elongation of Shilungkan vein. It
strikes N.21°E.-N. 30°E, and dips 8)° S.E,, It is 1-25 m. wide and 140 m.
long. It had been operated, the pit being 12 m, deep. The ore is colored
white and green and has a CaE, content of 79.49; and a 8iO; content of
17.6%. The approximate reserve is about 28,000 met. tons.

(4)  Tsinguioshan (&@53l1):- 1t lies 200 m. north of Tsieshan, being
an extension of the same vein, The southern part of the vien strikes N.
30°E. and is 0.8 m. wide. The northern part splits into two branches. The
western branch strikes N.30°E. and is one m. wide. The eastern branch
strikes N.60°E. and is 1.8 m. wide. The openned length is 30 m., the southern
end narrowing down while the northern end remaining unchanged. It is
being worked, the pit being 8 m. deep. The ore, colored violet and green,
shows 81.8%. CaF; and 7.249% SiO,. The approximate reserve amounts to
4,000 met. tons.

(5) Chowiing (J§%):- It is an extension of Chinwheinshan vein. It is
1.4 m, wide and 100 m. long and “strikes N.67°E.-N.80°E., The ore, colored
white and green, carries 80.7% CaFz and 17.2% SiO,, The reserve is app-
roximately 21,000 met. tons,

(8) Wuwiclong (F)JEFE):- It occurs 4 km. southeast of Wuyie. The
vein, lying in rhayolite, strikes N.60°E. and dips 80°3.E.. The outcrop is 145
m. long and is 6 m. wide, Tve ore is white and shows a rusty appearance,
which seems to improve with depth. It contains 82.33% CaF,; and 10,
949% $i0;. The approximate reserve is about 135,000 met. tons. It had
been once worked, but on accoant of the rusty appearance of the ore, it
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has been recently shut down. Port Shishuiyutao is one km. to the N. E..
(7) Otaotsin (FBUHTE): - [t lies eleven km. east of Wuyie. The vein
strikes N. 40°E. and dips 80° S.E.. It has a width of 1-1.5 m. and an op-
enned length of 65 m.. The southern end is narrowing down while the nor-
thern end remains unchanged. It had been once operated, leaving a pit
15 m. deep. The ore, colored green and violet, carries a CaF3; content of
8249% and a SiQ; content of 12.109. The reserve is approximately 15,000
met. tons. The country rock is rhyolite, which turns to a plastic mass on
exposure to water and air, making mining work extremely hazardous. Dat-
ongkuo(KIEM) is the nearest port, located 2 km. to the S. E..

(8) Ninsinshan (AFM):- It is located 12 km. east of Wuyie, about
one km. northeast of Otaotsin. It strikes N.30°E. and dips 80° S.E.. It has
a width of 1.4 m. and an openned lzngth of 30 m.. There is an old pit ab-
out 10 m. deep. The ore is colored light-green and carries a CaF, content
of 90.8% and a SiO5 content of 5.99%. The approximate reserve is 8,700 met,
tons. Port Datongkuo is 4 km, to the S.E..

The western end of the vein splits into three branches, all running
westward. The northern branch passes through the top of Kunyieshan (F
Xl and Quiyinshan (§5%ly). The middle branch passes through bottom
of Kungyieshan (F#il]), Changshashan (E#gl]), Chiukun (gij}t) and bot-
tom of Quiyinshan (4f2il1). The southern branch terminates at Chionsin-
shan (R Wl1). The country rock is all of rhyolite.

(¢) Changshoshan (fEE):- It lies half km. west of Ninsinshan (A
F ). The vein strikes N.50°E. and dips 80° S.E., Its width is 1.5-2.0 m.
and the openned length is 30 m.. The western end is narrowing, There is
an old pit about 10 m. deep. The grade of the ore is rather low, CaF; con-
tent being 54.19%, while SiO; running as high as 8979, coloring the ore
white, Masses of quartz are also present., especially along the northern
wall., The reserve is approximately 5,000 met. tons. Port Datongkuo is 3
km, to the S.E.,

(10) Kunyieshan (FEKl):- It occurs 200 m. east of Changshashan (&
#ed1). The vein strikes N.50°E, and dips 80°S.E.. Its width is measured
one meter and the openned length is 20 m,, There is an old pit about 3 m.
deep. The ore, colored white and green, has a CaFy content of 90.249% and
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a siog content of 3.14%. The approximate reserve is 6,000 met. tons.

(11) Chiuhun (f3g)s - It lies half km. west of Changshashan (E#gl).
The vein, striking N.75°K., is one m. wide and I5 m. long at the outcrop.
The reserve is approximately 6,200 met. tons.

(12) Sonszemo (_EP4sd), Saszemo (TPHL) and Quiyinshan (FHEE). - It
is half km. west of Chiukun (gi¥i). There are two veins, 30 m. apart,
being the nerthern and middle branches of Ninsinshan (AJ(l}) vein. The
southern vein is, for the major part, composed of quartz. The northern vein,
striking N.80° E., is 1.5-3.0 m, wide and 100 m. long at the outcrop. Its ore
is light green in color and carries 80.92% CaFg4 and 18.59% SiOg. Its ap-
proximate reserve is about 13,700 met. tons.

(13) Chionsinshan (KF): - It lies 300 m. S.E. of Changshashan(EgEll).
The vein, striking N. 80° E., is 2 m. wide and 30 m. long at the outcrop.
The reserve is approximately 15,000 met. tons.

(14) Futoushan ({RTJH1): - It occurs 12 km. southwest of Wuyie. There are
three veins, occuring in red sandstone of tuff-conglomerate series. The
southern vein, striking N. 80° W., is 1.8 m, wide and 8 m. long at the outcrop.
The middle vein, 10 m. north of the southern vein and striking in the same
direction, is 2 m. wide. The northern vein, 100 m. north of the middle vein,
strikes N. 60° W., It is 1.2 m. wide and 1.5 m. long along the outcrop. The
ores are all of low grade and are green and violet in color. They carry a
CaF, content of 56.76% and a SiO, content of 40.0¢%. Their total reserve
is about 13,000 met. tons. The nearest port is Ma-On (), about half
km. to the S. E..

(15) Tietoushan ($j7i1): - It lies 300 m. west of Futoushan(fR7J)l1). It is the
extension of the middle vein of the latter. It is nearly entirely covered by soil.
(18) Datsieshan (KI5I) and Siatsieshan (FRIMD: - It is half km. west
of Futoushan and is the elongation of the latter’s middle vein, passing
through Tietoushan on its way. The vein, striking N.60°W.,, is 2 m. wide
and 100 m. long at the outcrop. The reserve is approximately 26,300 met.
tons.

(17) Chinkongshan(Mita)ly): - It lies 14 km. southwest of Wuyzie. The vein,
striking N.50°W., is 1.8 m. wide and 120 m. long at the outcrop. The coun-
try rock is white sandstone of tuff-conglomerate series. The ore is light
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green in color and shows 80.7% of CaFg and 14.12% of SiO,, The approxi-
mate reserve amounts to 24,400 met. tons. Ma-on (J§Es) is the nearest
port, lying 2 km. to the S. E..

(18) Yiechushan (&pil):- It occurs 4 km. southeast of Wuyie, about 100
m. east of Wuyie river. The vein strikes N.40*E. and dips 70° S. E.. Its
width is 1.7 m. and the openned length is 4 m.. The ore is mixed with a
predominating amount of quartz, usually in masses. The purer ore carries
62.72% CaFy4 and 33.249% SiOs. .

(19) Futiatsa (8EFE): - It lies 6 km. southeast of Wuyie. The vein, lying
in rhyolite, strikes N.50°E. and dips 70° 8. E., It is lenticular in shape, nar~
rowing down at both ends and at top and bottom. It is being worked, the
width of the vein at bottom of the pit pinching down to 0.8 m.. The ore is
colored white and green and shows a rusty appearance. CaF4 and SiO,
contents are 79.429% and 15,7% respectively. The estimated reserve amounts
to 340 met. tons only.

(20) Yieshantao(£8H) :- It is 6 km. south of Wuyie. The vein strikes N.
45° BE. and dips 80° S. E.. Its width varies from 3.5 in. to 10.5 m., averag-
ing about 8 m., The length of outcrop measures 120 m.. The old pit is 3 m,
deep. The vein lies in rhyolite and the ore is mixed with rhyolite masses
which amounts to 20% of the whole bulk. The ore is impregnated with iron
oxide, giving a dark yellowish color. It carries 8874% CaF,, 3.9% SiO,
and 8.42% Fey0;, and Al;O0;, The approximate reserve amounts to 112,
000 met. tons. The nearest port is Dontsin (34>, about 2 km, to the N.
E..

(21) Szeshan (Ffl}): - It lies 2 km, northeast of Wuyie. The vein, striking
N.50°E., is 2,5 m. wide and 40 m., long at the outerop. The vein is located
in a big quartz vein. The ore is full of quartz veinlets, making the ore
practically valueless,

(22) Panyiequeon (HxEBBHR): - It occurs 102 m. west of Szeshan(F|l}), being
the elongation of the same vein. The outcrop is 25 m. in length. The rest
are the same as szeshan.

(23) Fentzenshan (BRAEU): - 1t lies 6 km, northwest of Wuyie, The vein,
occuring in rhyolite, strikes N.50°E.. The outcrop measures 30 m, long and
1.8 m. wide. The ore, colored light-yellow, contains 93.49% CaFgy and 1.95%
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SiO4. The approximate reserve is about 11,000 met. tons. The nearest port
is Tuntao (##¥H), 6 km. to the N. E..

(24) Szebakun (J4EHY):- It is located 7 km. northwest of Wuyie, and 2
km. northeast of Sunjuotien (=f4)%). The vein strikes N.30°W. and dips
80° S. E.. Its width varies from 0.8 m. to 2 m.. The openned length is 20
m.. The vein lies in a big quartz vein, the same vein from Szeshan. The
ore, colored light-green and light-violet, carries 82.568% CaF, and 12.2%
Si0,. The approximate reserve is 2,700 met. tons. Port Tuntao (3#¥H) is 6
km. to the N. E..

(25) Quokontsaoshan (EBRAKEN):- It occurs 8 km. northwest of Wuyie and
2 km. southwest of Kuotao (Z[#H). The vein, striking N.60°W., is 1.6 m.
wide and 25 m. long at the outcrop. The country rock is red sandstone and
tuff-conglomerate. The ore, colored light-yellow and grayish-white, shows
a CaF, content of 74.25% and a SiOy content of 21.8%. The reserve is
approximately 4,000 met. tons, The nearest port is Lietun (JgH), 7 km. to
the N. E..

(26) Kinghuashan (4£4)):- It Lies 9 km. northwest of Wuyie and one
km. southwest of Kuotao (¥[i5ifi). The vein, striking N. 60° W. is one m.
wide and 100 m. long at the outcrop. It occurs in the same quartz vein
from Kuckontsaoshan. The ore is colored green and white and incorporated
with small quartz flakes, thus degrading the ore, The latter runs 81.1%
CaF,; and 14.4% SiO,. The approximate reserve is about 7,900 met. tons.
Port Lietun (Jgi) is 7 km. to the N. K.,

(27) Hosonshan (Fnfil)):- It occurs 9 km. northwest of Wuyie and half
km. southwest of Kuotao. The vein strikes N.40°E and dips 80°S. E.. Its
width is one m. and the openned length is 25 m.. The country rock is red
sandstone and tuff-conglomerate. It had been worked, leaving a pit 2 m.
deep. The ore is colored violet, yellow and light-green and is of fair grade,
carrying 90.02% CaF, and 7.10% SiO,. The reserve is approximately 5,000
met. tons. The nearest port is Lietun, 6 km. to the N. E..

(28) Wangyuanshan (EME - It is located 8 km. northwest of Wuyie,
just behind the village of Kuotao. The vein, striking N.60°E. is 1.5 m.
wide and 80 m. long at the outcrop. It occurs in red sandstone. The ore,
colored violet, yellow and light-green, carries 86.4%¢ CaF4 and 1.2% SiOs.
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The reserve is approximately 18,800 met. tons. Lietun is the nearest port,
lying 6 km. to the N. E..

(29) Shietsashan (gl :- It is the extension of Hosonshan, lying 100 m.
to the southwest. Its width is 1.4 m, and the openned length is 40 m.. The
approximate reserve is about 5,600 met tons. For other features, refer to
Hosonshan.

(80) Chinsiupaushan (BP0 :- It lies 7 km.. northwest of Wuyie and 2
km. east of Kuotao. There are two veins. The southern vein, striking N.
45°E., is one m. wide and 15 m. long at the outcrop. The nocthern vein, strik-
ing N.60°E., is 1.2 m. wide and 15 m. long at the outcrop. The country
rock is rhyolite. The ore, colored yellowish-white, carries 96.03% CaF, and
1.2% SiO,. The approximate reserve amouuts to 5,500 met. tons, Port Lie-
tun is 5 km. to the N. E.,

(81) Tienhaolung (JBi%%E):- It occurs 100 m. south of Chinsiupaushan and
the veins are the extensions of the same, with the same strike and country
rock. The southern vein is 1.5 m. wide and 30 m. long at the outcrop. The
northern vein is 0.6 m. wide and 30 m, long at the outcrop. The ore is co-
lored green and violet and is of fair grade, carrying 89.88% CaFgq. and
2.29% SiO,. The reserve is about 10,000 met, tons.

(82) Wyeszemao and Nieszemao iR et ) - It lies 100 m. southwest
of Tienshaolung. It is the extension of the southern vein of the same. It
is 1.5 m. wide and 20 m, long at the outcrop. The reserve is approximate-
ly 6,000 mét. tons.

(83) Datungsze (Kili¥):- It is located 9 km. northeast of Wuyie and 2
km. northeast of lietun (J@#i). The vein occurs on two opposite hills with
a ravine in between. It strikes N.10°E. and dips 50°—80° S. E.. The out-
crop measures 100 m. long and 1—-2 m. wide. It had been worked, leaving
a pit 2.5 m, deep. The country rock is tuff-conglomerate which is very
loose, especially on exposure to air and moisture, making mining work ex-
tremely difficult, The ore, colored light-green and transparent, carries 32.
729% CaFg and 12.08% SiO,;. The approximate reserve is about 26,000 met.
tons, The nearest port is Wutang-An (BJER), one km. to the west,

(84) Tsintaishan, Tsinlungtao (FREFREKRID - It lies 12 km. northeast of
Wuyie. The vein, st.riking N.60"W., is 1.3 m. wide and 50 m. long at the out-
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crop, The country rock is tuff-conglomerate, which is rather hard and tough,
The ore, colored light-green, carries 80,74% CaF, and 12.2% SiC,. The res-
erve is approximately 13,000 met. tons. Port Wutang-An is 8 km. to the
N. E..

(35) Sinwulieshan, Chiangwantung (HEBFHEBEMN):- It occurs 17 km.
northeast of Wuyie and 1.5 km. northeast of Chiangwantung. The vein,
occurring in rhyolite, strikes N.50°E.. It is 4 m. wide and 300 m. long at
the outcrop. It is of high grade, carrying 91.84% CaFg and 2.2% SiOgz. The
approximate reserve amounts fo 150,000 met. tons, The nearest port is Wuyie
city, the transportation rate amounting as high as seventeen dollars mex. per
met. ton on coolies’ back.

(86) Wutseishan, Chielie (BRI M) - It lies 9 km. southwest of Wuyie
and one km. northeast of Chielie. The vein, striking N.70°E, is 14.5 m.
wide and 500 m. long at the outerop. The country rock is rhyolite. The ore,
colored light green, carries 84.73% CaF, and 8249 SiOg, The reserve am-
ounts as high as 908,000 met. tons, The nearest port is Dontsin (#i4}), 6
km. to the N. E..

(37) Yielingkuo (fa%5f4):- It is located 7 km. southwest of Wuyie and 3
km, southwest of Chielie. The vein, occurring in red shale, strikes N.60°E..
It is 1.8 m. wide and 70 m. long at the outcrop. The ore is transparent and
is green and violet in color, It is of high grade, carrying 92.563% CaF; and
2.12% SiO,. The reserve is approximately 18,000 met. tons. The nearest
port is Sueotsie (/p{&), 2 km. to the N. W..

(38) Fushan (FM):- It lies west of Wuyie, just outside the city-wall.
The vein, striking N.80°E., is 1.3 m. wide and 20 m. long at the outcrop. The
country rock is rhyolite. The ore is light-green in color and has a CaFj con-
tent of 79.24% and a SiO; content of 17%. The approximate reserve is
5,200 met. tons. The nearest port is the southern suburb of Wuyie.

(89) Shieszemon ( FHAEY): - It occurs 3 km. southwest of Wuyie and 2 km.
southwest of Sunlie (jlj#). The vein, striking N.40°W., is only 0.2 km.
wide. The outcrop is covered by soil, making detailed study difficult.

(40) Yuanmingsze (GpERF):- It is 19 km. southwest of Wuyie. There is
a quartz vein, 7 m. wide and striking N. S.. Fluorite contitutes 1% of the
vein and scatters irregularly through it.
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(B) Fluorite Deposit of Lieshiew (jfsK) District
Wangyiefon (%{g¥s):- It lies 3 km. north of Lieshiew. It strikes N.60°E.
and dips 45° S. E.. It is 0.2 m. wide and 19 m. long at the outcrop.

(C) Fluorite Deposit of Tsintien (F5H]) District
Daqueoshan, Tashenwan (GENEEAEMN):- It occurs 69 km. northwest of
Tsintien and 8 km. east of Shiefan (A#Ll). The vein strikes N. 50°W. and
dips 70° N. E.. It is 0.6 m, wide and 130 m. long at the outcrop. The ore,
transparent and colored light-green, carries 93.82% of Ca¥Fgs_and 35% of
Si0gz. The reserve is approximately 7,800 met. tons. Datsie river lies half km.
to the south. .

PYROPHYLLITE (HIEHR)

There are pyrophyllite formations in Tsintien and Yintsa districts.
According to their textures and colors they are arbitarily divided into two
classes by the natives. One is called dungshie (y§ifi), meaning “frozen st-
one”, which is translucent, sectile and gives a greasy feel and lustre. This
variety is practically exhausted and cannot be found at present. The best
grade of dungshie is called denquonshie (#3kfi), meaning “lamp light st-
one”, which is transparent and gives a sparkling light in front of lamp li-
ght. The second class is called tushu-an ([#E %), meaning “seal stone”, as
it is chiefly used by the Chinese for making personal seals, at former times.
It is opaque, sectile (hardness about one) and gives a greasy feel and
lustre. All that are produced at present belong to this class. Its colors vary
from red, yellow, white, black, gray to mixtures of these.

The country rocks are rhyolite and tuff. pyrophyllite is formed by the
metamorphism of these rocks through the agency of waters, highly char-
ged with alluminum oxide (Al;03) at mesothermal temperature. Alluminum
oxide and water contents of the rock are thus enriched, while other com-
ponents are diminished, giving rise mainly pyrophyllite (H;A1,81,043), Pi-
nite (H,KA1;(8i04)5) and steatite (HoMg4Si4049). Pyrophyllite occurs in
all the localities in question, while pinite is only found at Tsieshan(ZE|l}), in
accompany with pyrophyllite. Steatite has not been met with.

Rocks, when not thoroughly metamorphosed, are rather hard. Pyro-
phyllite formation usually occurs between formations semi-metamorphosed
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like this. Sometimes, it occurs as veinlets with the latter as wall rocks. It
sometimes happens that one portion of the same mass of rock is pyrophy-
llite while the other portion is semi-metamorphosed.

Pyrophyllite was worked as early as Sung dynasty, chiefly for mak-
ing seals. It was not exported to foreign countries, until fifty years ago,
mainly in the form of ornaments. Exportation to the United States began
as late as fifteen years ago. The annual production at present is about 3,
000 boxes of finished articles, valued at $120,000 mex., About ninety five
percent of this amount is sent overseas, of which, the United States tak-
es about eighty percent, while the rest is shipped to Japan, Europe, Ph-
illipines and elsewhere.

(A4) Pyrophyllite Formations of Tsintien District
(1) Anlung, Sunkuo (11 3#): - It lies 12 km. southeast of Tsintein and
one km. soatheast of Sunkuo. The country rock is rhyolite. The pyrophyllite
occurs as veinlets and thin beds. Its colors vary from red, yellow, white
to black, red color predominating.
(2) Tushushan, Sunkuo (1 IE ZN):~- It is located 13 km. southeast of
Tsintien and 4 km. southwest of Sunkuo. The country rock is rhyolite. The
phyrophyllite is thin-bedded. Its colors vary from red, yellow, white to black,
white color predominating.
(3) Paiyanshan, Yiechien (MFjEEEN): - It occurs 15 km. southeast of Ts-
intien and 2 km. northwast of Yiechien. The country rock is rhyolite. The
pyrophyllite is thin-bedded. Its colors vary from red, yellow, white to black,
yellow color predominating.
(4) Antao (FEHH):- It lies 20 km. southwest of Tsintien and 4 km. west
of Wu-An ($/3). The pyrophyllite is white in color and is somewhat too hard.
(5) Haoshan, Duochie GEREBJGI): - It occurs 23 km. southwest of Tsintien
and 9 km. northwest of Wu-An. The coantry rock is rhyolite. The pyroph-
yllite is thin-bedded. Its colors vary from red, yellow to white, the latter
predominating. ’
(8) Tsieshantao, Tsieshan (F=N1FNH): - It lies 29 km. southwest of Tsin-
tien and one and half km. north of Tsieshan. The country rock is tuff.
Pyrophyllite is thin-bedded and his two varieties, namely red and yellow.
The former predominates in quantity while the latter is highzr in grade.
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(7) Monchienshan, Tsieshan (ZH LML) - It is located 30 km. southwest
of Tsintien just east of Chieshan. The country rock is tuff. The pyrophy-
1lite is thin-bedded and is colored red or a mixture of red and yellow. The
former predominates.
(8) Lungtingtsien, Chowtsin (JAMNEEEY):- It lies 32 km. southwest of
Tsintien and one km. north of Chowtsin. The country rock is tuff. The
pyrophyllite oceurs in the form of veinlets, irregularly scattering through
the semi-metamorphosed tuff. Besides the veinlets, we can also find patch~
es of pyrophyllites, incorporated in big masses of the semi-metamorphosed
rock. There are two varieties, yellow and white, the latter predominating.
(9) Lingtao, Hsiatsati (FToi5EE): - It occurs 29 km. southwest of Tsin-
tien and half km. south of Lingtao. The country rock is tuff. The pyroph-
yllite is thin-bedded and varies from red, white, yellow to gray in color,
the former two varieties predominating.
(10) Fantsengshan, Hsabau (TFEEREEM): - It lies 29 km. northwest of
Tsintien and 8 km. southwest of Hsabau. The country rock is tuff. There
are two thin beds of pyrophyllite about 4 m. apart. The upper bed is one m.
thick while the lower is 0.4 m. thick. The rock is colored grayish white with
red bands occasionally distributing through it.

(B) Pyrophyllite Formation of Yintsa District
Tsiutung-An, Shin-Ou (PpSEER{E) - It is located 51 km. northeast of
Wintsie (7&i&). The country rock is rhyolite. pyrophyllite occurs as a thin
bed about one m. in thickness. It is light-green in color and is rather brittle
and hard.

SLVER DEPOSITS

(A) Silver Deposits of Sheonping District
(1) Lungkun (#3%):- The deposit is 12 km. northwest of Sheonping and
one km. southwest of Lungkun, It had been operated in Ming dynasty, old
pits amounting to hundreds, with depths varying from one to several tens
of meters, deeper ones being filled with water. The veins number to twen-
ty. Their general trend is approximately N, S., dipping west or east, The
amount of dip varies from zero to over eighty degrees., The average length
of the veins is about 1,000 m, and the average width, 0.7 m.. Argentite is
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the ore mineral, which, according to the samples collected at the mouth
of the pits, is so minute that the majority cannot be seen without a lens.
The gangue mineral is quartz and country rock is rhyolite,

It is quite regretful that the assaying equipments of the Survey La-
boratorv are not complete enough to wejye a roliabe assay of the ore.
Thus, the grade of the ore and the reserve of the deposit are both left
unknown. Nevertheless, according to its size, this deposit looks very pro-
mising and is quite worthy of careful investigation and systematic explo-
ration at furture date.

Communication is quite a problem for this deposit, There is no water
transportion within 50 km.. But recently, the public highway from Sheonping
to Kinghua (£4€), by way of Wuyie, is under construction, which, if comp-
leted, will certainly serve to raise the prospect of this deposit.

(2) Dayinkun, Pu-Ai (3%3KMYT):- It lies 30 km, southeast of Sheonping
and one km. southeast of Pu-Ai. The vein, striking N.30°W, and dipping
30° N.E., is 0.7 m. wide aud 250 m. long at the outcrop. The argentite, oc-
curring with quartz in a country rock or basalt, is bigger in crystals than
Lungkun and is rather rich in value, It had been worked years ago, the
deepest pit being about 30 m. in depth. The nearest port is Taipingfien
(KZBER), 23 km. to the S.E.,

(B) Silver Deposit of Lieshiew District
Yintungbei, Yinkun (SRITHAT): - It occurs 14 km. N. E. of Lieshiew and
5 km. southwest of Yintsong (4R#3). It had been worked at times unme-
morable. The.vein, strikng N.40°W. and dipping 55° N. E., is 0.8 m. wide
and aboat 200 m, long at the outcrop. The gangue mineral is quartz, occ-
urring in a country rock of tuff. The ore mineral, whatever it is, is not
detectable even with a lens. Lieshiew city is the nearest port,
(C) Silver Deposits of Tsintien District

(1) Haoling, Geichietao (ZRWIJGH): - It lies 31 km, northwest of Tsint-
ien and one and half km. northwest of Giechietao. The vein, striking N.
45°E., is 15 m. wide and 150 m. long at the outerop. It is a quartz vein,
occurring in tuff. Greater part of the vein is barren, except the south-
western end at Aumaquin (i), where a small amount of argentite is
detectable with a lens, Communication is convenient, Eukiang being 300 m.
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to the S. E..
(2) Yintunquo, Yinkun (BHTeRIABL) - It is loecated 69 km. northwest of
Tsintien and 300 m. west of Yinkun. It had been worked in Sung dyuasty,
leaving a drift about half km. long. The vein, 0.9 m., wide, strikes N.25°
E. and dips 60° N.W.. It occurs in tuff and carries quartz as gangue. The
ore mineral, according to the specimen collected at the front part of the
drift, is not detectable with a lens. The inner part of the drift is partly
filled with water and is not accessible. The nearest port is Haikuo ({&11),
23 km. to the S.W..
LEAD-ZINC-COPPER DEPOSITS

(A) Lead-Zinc-Copper Deposits of Yintsa District
(1) Yinkunshan, Tuntaoyang (IR, MLl - It lies 37 km. northwest of
Yintsa and 2 km. southwest of Tuntaoyang. It had been worked about 20
years ago, leaving four pits, three of which are drifts while the other is
a short tunnel with drift. There are three veins with quartz as gangue,
lying in granite.

The first vein has two pits, 50 m. apart, from which we can find
that the vein is symmetrically banded. The middle portion is looser in tex-
ture and is richer in minerals which consist of galena, sphalerite, chalcopy-
rite and pyrite, On both sides, the gangue rock is harder than the miner-
als, which, although of the same composition, are leaner in value. The vein
strikes N.15°W.-N.30°W. and dips 70° S.W.. Its width varies from one
m. to 2.5 m., the richer portion being 0.6-2 m. wide. The known length is
50 m. with a possible length of 300 m.. The ore carries 7.429% Pb, 3.14% Zn
and 1.429% Cu. The reserve is approximately 19,000 met. tons. of galena,
5,000 met. tons of chalcopyite and 5,600 met. tons of sphalerite.

The 2nd vein is 50 m. east of the Ist vein. There is an old drift about
3 m. long. The vein, 3.5 m. wide, strikes N. 65°W. and dips 72° S.W.. The
ore is not banded and carries 2.12% Pb, 3.24% Zn and 2.2% Cu. The estim-
ated reserve is about 3,600 met. tons of galena, 5,300 met. tons of chale-
opyrite and 3,300 met. tons of sphalerite.

The 8rd vein is 100 m, east of the 2nd vein. It strikes N.25°W. and
dips 64°S.W., The vein, 0.9 m. wide, is symmetrically banded. The central
part, 0.15 m. wide, is richer in minerals, carrying 4.12% Pb, 1.12% Zn and



YINWHO, TSINTIEN AND YINTSA DISTRICTS, CHEKIANG A

1.52% Cu. The reserve of the central part is approximately 240 met, tons
of galena, 150 met, tons of chalcopyrite and 40 met. tons of sphalerite.

There is a little stream at the bottom of the hill, through which, the

ore can be shipped by raft to Hanpu (f3f), about 14 km. to the south,
which is reachable by steam-boat from Yintsa.
(2) Liaohaoshan, Sunken (J1iR¥EHEN):- It occurs 29 km. northwest of
Yintsa, one km. west of Sunken and 5 km. south of Tuntaoyang. The coun-
try rock is rhyolite, The" vein is a breccia vein whose gangue consists of
a samll amount of quartz and a large amount of rhyolite breccias, the for-
mer filling the spaces of the latter. The ore minerals are incorperated in
quartz while the breccias are impregnated with the same, which consist of
galena, sphalerite, chalcopyrite and pyrite. The vein is lenticular in shape,
whose width varies from 0.2 m. at its ends to 8 m. at the middle. It has
a limited length of 25 m. and strikes N.30°W., with a dip of 80° to the N.
E.. According to analysis, the ore carries 14.2% Pb, 1.02% Zn and 0.34%
Cu. The estimated reserve is approximately 15,300 met. tons of galena, 500
met. tons of chalcopyrite and 750 met. tons of sphalerite,

The presence of breccias clearly indicates that tremendous crushing
had gone through during the formation of this fissure. From the nature
of the breccia rock and the angular character of the fragmental pieces, we
can well believe that this vein w:s not formed by replacement.

The nearest port is Hanpu, 6 km. to the south, to which the ore can
be transported either by raft through the small stream nearby or on the
back of coolies.

(3) Tsianshan, Sunkun (FHaM): - It lies 71 km. northwest of Yintsa
and 3 km. northeast of Sunkun. It had been once operated about twenty
five years ago. There is an ope1-pit and a slope following the vein at its
bottom, Tne county rock is rhyolite. The vein, carrying quartz as gangue
and galena, sphalerite, chalcopyrite and pyrite as ore minerals, is symme-
trically banded, the central part being looser and richer in minerals. The
total width is 5 m., the central portion being only 0.6 m. wide. It is 25 m.
long at the outerop and strikes N. 60°W., with a dip of 55° to the N. E.,
The ore carries 12.79% Pb, 2.14% Zn and 0.44% Cu, The reserve is appro-
ximately 11,000 met. tons of galena, 540 met. tons of chalcopyrite and 1,
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200 met. tons of sphalerite. The nearest pout is “Vintsie, 20 km. to the
south.

(4) Dalungshan, Huanyuanpien (FHWEFERTRM)-- It is located 51 km.
northwest of Yintsa and 2 km. southwest of Huanyuanpien. The vein
lies in rhyolite. The gangue mineral is quartz, which is weaker than the
country rock. Thus, little ravine is formed along the vein, with water
dripping through it all around the year, The ore minerals are galena,
sphalerite, chalcopyrite and pyrite, distributing through-out the vein rather
evenly. The vein strikes N. 10° E. and dips 85°S.E.. Its average width is
0.8 m. and its length is 100 m. along the outcrop. It carries 2.34% Pb, 2.72%
Zn. and 2.8% Cu. The estimated reserve is 2,400 met. tons of galena, 4,000
met. tons of chalcopyrite and 2,000 met. tons of sphalerite. The nearest port
is Tsaotao (#&7H), 11 km. to the southeast.

(6) Bonlukun, Chinshan (g ARty s~ It lies 51 km. rorthwest of Yin-
tsa and one km. west of Chinshan. A samll block of rhyolite, about one m.
by 3 m. in dimension is fractured, in the form of stockwork. The irregular
fissures are filled with quartz and a certain amount of galena, sphalerite,
chalcopyrite and pyrite. The fractured rhyolite fragments are also impregn-
ated with small amounts of ore minerals.

(6) Wenkun, Huangda (FKHiH):- It is located 61 km. northwest of Yin-
tsa and one km. south of Huangda. The vein, lying in rhyolite, carries qu-
artz as gangue. The ore minerals consist of galena, sphalerite, chalcopyrite
and pyrite. The vein, striking N.60° E., is 3 m. wide and 25 m. long along
the outcrop. The ore carries 394% Pb, 2.88% Zn and 1.04% Cu., The res-
erve is approximately 10,000 met. tons of galena, 3,800 met, tons of chalco-
pyrite and 5,000 met. tons of sphalerite. The nearest port is Tsaotao(¥EHD),
12 km. to the S.E..

(7) Zonkoshan, Dongshan (B FATI) -~ It is 69 km. northwest of Yintsa
and 2 km. southeast of Dongshan. There is a breccia vein, lying in rhyoiite,
1t is filled with a large amount of rhyolite breccias and the spaces between
these fragments are filled with quartz. The breccias are angularshaped
and are impregnated with ore minerals. They are what we call horses. The
quartz, incorporated with ore minerals, is big in crystals and is colored
pink, green and white. The vein, 25 m. long along the outcrop, is measu-
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red 8 m. wide at the middle and 0.2 m. wide at the ends. It strikes N.70°
E. and dips 80° to the N.W., The ore minerals consist of galena, sphalerite,
chalcopyrite and pyrite. They are analyzed to carry 0.929% Pb, 5.49% Zn.
and 2.04% Cu., The estimated reserve gives approximately 780 met. tons of
galena, 3,400 met. tons of sphalerite and 2,300 met. tons of chalcopyrite.
The nearest port is Wintsie (%), 16 km. to the south.

(B) Lead-Zinc-Copper Deposits of Tsintien District
(1) Hsialungtienhao, Lun-An (%} TRipR%) - It lies 12 km. northwest
of Tsintien and 4 km. southwest of Shietsie (7). The deposit seems to
be of contact-metamorpbic origin. The intruded rock is rhyolite while the
intruding rock is granite. The ore minerals consist of galena, sphalerite,
chalcepyrite and pyrite, The mineralized zone, runng in a general trend
of N.60°E., is about 1€0 m. long and 50 m. wide. The ore is found to car-
ry 5.949% Pb, 2.12% Zn and 2.12% Cu. The reserve is approximately 256,
000 met. tons of galena, 126,600 met. tons of chalcopyrite and 62,800 met.
tons of sphalerite. Communication is convinient, Sueotsie (/&) river being
at the foot of the hill.
(2) Yendenfon, Son-An (L J3MEEZE):- It is located 12 km. northwest of
Tsintien and one km. north of Son-An. It is just opposite of Lun-An, acr-
oss the river. The ore minerals, consising of galena, sphalerate, chalcopy-
rite and pyrite, are found in rhyolite, which is pink and white in color.
The mineralized zone, running in the direction of N. 50°W., is about 100
m. long and one m. wide. The deposit seems to be of contact-metamorphic
orgin; but what is the intruding rock, the author was unable to discover
as the inspection was carried out near night-fall.

The ore is found to contain 3.129% Pb, 1.94% Zn and 1.32% Cu. The

estimated reserve is approximately 4,000 met. tons of galena, 2,4C0 met.
tons of chalcopyrite and 1,700 met. tons of sphalerite.
(3) Neuchantso, Wenkun (F&bid4-3RH):- It occurs 63 km. northwest of
Tsintien, It is a quartz vein, lying in granite. It had been worked for sul-
phur by the match factory at Lieshiew. The old pit has collapsed and out-
crop cannot be found, detailed inspection of the deposit being thus made
impossible.

There is an outcrop in a little creek 2 km. to the south. It is only
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0.2 m. wide. If the vein perpetuates in botween, the reserve will be appre-
ciable. The nearest port is Chinshanpu (Biiij#f), 22 km. to the S.W.,
LEAD-ZINC DEPOSITS

Lead-Zinc Deposits of Yintsa District
(V) Sonpeikun, Sunkun (FH FEBL): - It is located 69 km. northwest of
Yintsa and 2 km. south of Sunkun. There are two veins, lying in rhyolite.
They strike N, 26°W. and dip gently at 15° to the S. W., They are 2 m.
apart. The upper vein is one m. thick and 9 m. long at the outcrop. The
lower vein is 0.7 m. thick ard 12 m. long at the outcrop. The ore minerals,
lying in quartz, are chiefly sphalerite with a small amount of galena and
pyrite. The upper vein is found to carry 17.2% Zun and 2.58% Pb, with a
reserve of 2,600 met. tons of sphalerite and 560 met. tons of galena. The
lower vein is analyzed to contain 21.04% Zn and 0.58% FPb., with a reserve
of 2,200 met. tons of sphalerite and 90 met. tons of galena. The nearest
port is Wintsie, 15 km. to the south.
(2) Lunghao and Shuiteowen, Sunkun (FHi/RIEEFKRFER): - They lie about
200 m. southwest of Sonpeikun, on the opposite sides of a ravine.

Lunghao is the continuation of the upper vein of Sonpeikun. It stri-
kes N.60°E. and dips 20°N.W.. It has a thickness of 1.2 m. and a length of
10 m. along the outcrop. The ore carries 13.9% Zn and 2.12% Pb. The re-
serve is estimated to contain 2,500 met. tons of sphalerite end 550 met.
tons of galena.

Suioteowen is the continuation of the lower vein of Sonpeikun. It st-
rikes N.70°W. and dips 40 N.E.. It is 1.5 m. thick and 4. m. long along
the outcrop. The ore is found to carry 17.14% Zn and 0.94% Pb. The est-
imated reserve amounts to 3,300 met. tons of sphalerite and 260 met. tons
of galena.

(8) Wuloe, sunkun (FBIHEME):- It is located one km. south of Sunkun
and 300 m. northwest of Sonpeikun. The vein is the continuation of the
lower vein of Sonpeikun. It strikes N,20°W. and dips 25°N.E.. It is half m.
thick and 6 m. long along the outcrop. The ore c'rries 19.2% Zn and 1.04
9% Pb. The reserve is approximately 1.40u met. tens of galena.

(Note: - The three locations, described akove, are outcrops of the same ve-
ins. But without being proved by boring, it is safer to estimate the reserve
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separately and conservatively. Judging from the data on hand, this deposit
seems rather promising. Careful exploration will be done as soon as our
calyx drill is spare)
PYRITE DEPOSITS

(A) Pyrite Deposits oj Tsintien District
(1) Paishuitsie, Chiushan (Gl A/KER): - It lies 34 km. S.W. of Tsintien
and 17 kin northwest of Ninqon (4=%). It had been worked in Tsing dy-
nasty, leaving a pit 8 m. deep and 30 m. long, The vein, about half m. wi-
de, strikes N. 25°W. and dips 80° N.E.. The ore constitutes about 409% of
the vein and gives a reserve approximately 6000 met. tons. The nearest
port is Sze-Au (%%F), 17 km. to the S. E,,
(2) Lauwofenshan, Chintsiushie (PfFAEHI8R L) - It occurs 69 km. south-
west of Tsintien. The deposit is in the form of stockwork. The country
rock is tuff, which is badly fractured within an area of 5 m. by 20 m., for-
ming numerous irregular veinlets. These veinlets are no more than 0.1 m.
in width and vary frem longitudinal, circular to square in shape. They are
filled with pyrite and quartz, the latter usually assuming a comb-structure.
The ore content, including the vein and the fractured tuff, amounts to 30
9% and gives a reserve of 7,500 met. tons. The nearest port is Chinpu (i
1), 20 km. to the N.,
(8) Tsiatsin (EA):- It is located 63 km. northwest of Tsintien and 3 km.
north of Wangyau (F%). The country rock is granite and gangue mineral
is quartz. The vein, striking N.10'W. and dipping 20° S.W., is 0.1-0.3 m.
wide and 10 m. long along the outcrop. The ore content is 21.8% and the
reserve is about 1,100 met. tons.
(1) Wangfukon, Tsaitsin (E24FAHiH): - It lies 62 km. northwest of Tsin-
tien and one km. gsouth of Ts1itsin. Granite is the country rock and quartz
is the gangue. The vein strikes N.40°W. and dips 60°S.W.. It is 0.1-0.7 m.
wide and 70 m. long along the outcrop. The ore content is 14.289;, giving
a reserve approximately 1,100 met. tons.
() Wangyau (F¥&):- It occurs 60 km. northwest of Tsintien and 100 m.
west of Wangyau. The country rock is granite and the gangue is quartz.
The vein, striking N. 15°W. and dipping 80° S.W., is one m. wide and 30
m. long along the outerop. The ore content is 30.3% and ftue reserve is
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approximately 9,000 met. tons. The nearest port is Chinshanpu (Bfijljs;), 20
km, to the S.W.. . :
(6) Ku-Ankun, Szeyau (W§gi#%&HL): - It lies 12 km. southwest of Tsintien.
The ore is rather scanty and scatters throughout rhyolite very irregularly.
(7> Lingtao, Hsatsatie (FIgcHuiiih):- It is located 29 km. southwest of
Tsintien and 3 km. southwest of Hsatsatie. The vein is 0.8 m. wide and
strikes N.40°W.. It lies in tuff with quartz as gangue. The ore minerals
are pyrite and hematite, scattering through the vein in irregular patches.
Pyrite content is about 20% and gives a reserve of 4,800 met t(;ns. Hema-
tite content is about 109% and gives a reserve of 2,400 met. tons. The nea-
rest port is Pai-An (A}%), 14 km. to the N. W.,
(B) Pyrite Deposits of Lieshiew District
Yangteotsien, Mauyo (CERHIBHYI):- It lies 49 km. north of Lieshiew and
8 km. northwest of Kuto (Hig). A little tract of tuff was found by the
natives to be impregnated with pyrite and magnetite. The pyrite was mi-
staken as gold. The rumor was spread so widely that pilgrims after pilgrims
of foreign geolozists were induced to ran after this fool’s gold. The pyrite
content is enly 7.7%. Magnetite is still less.
MAGNETITE
There is no magnetite deposit in the surveyed region by the strict
sense of the term. What we find is sparingly disseminated magmatic-segr-
egation product of intrusive rocks. After being weathered into soil, the
minute magnetite particles are naturally concentrated, as part of the sol-
uble constituents of the rock are carried away by water. The content of
magnetite in soil is never over fifteen percent, however. Nevertheless, the
natives sometimes save the ore by washing in sluice. The consentrate is
smelted into pig iron and wrougnt iron in native furnaces. The finished
products are used to manufacture rural implements and household utensils.
Ever since the European War, the imported article is getting cheaper th-
an the native product. So, it is naturally being wiped out,
(A) Magnetite Deposits of Yinwho District
(1) Tzungtao (EIH):- It is located southwest of Yinwho. The area cov-
ered is 7 km. by 8} km., The ore content of the soil is 9.7%, giving a res-
erve approximately 19,392,000 met. tons. The daily production of magnetite
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per man is about ninety pounds. The price of the ore in spot is about five
dollars and half mex. per met. ton. The cost of production of wrought iron
per met.ton is about eighty eight dollars mex.. The present annual product-
ion of wrought iron is ninety met. tons. It is sent as far as Yintsa (GkE)
and Lanchi(§i%s) districts for sale. The nearest port is Tsutsin (JG§#}), 20
km, to the N. E.,
(2) Tsingshiewtang (BZ/KEE):- About 14 km. northwest of Yinwho, there
is a little patch of alluvial deposit of magnetite at the shore of Datsie (k
) river. It is 10 m. by 6 m. in area and 0.2 m. in thickness. Although it
lies in granite area but there is no magnetite in this rock. The source of
the mineral is apparently somewhere up-stream. The iron content is 19.6%

(B) Magnetite Deposit of Lieshiew district
Dishiew-An ({§/K¥r) - It occurs 34 km. northeast of Lieshiew. It covers
an area about 3 km. in diameter. The ore content of the soil is 13.29%,
richest in the surveyed region. The reserve is approximately 3,133,000 met.
tons. It is being worked, earning quite a good profit. The nearest port is
Sontsie (HEiR), 17 km. to the west.

(C) Magnetite Deposit of Sheonping District
Dalic (K3 - It lies 29 km. northwest of Sheonping. It covers an area 6
km. in diameter. The soil contains 9.79% of magnetite, giving a reserve of
approximately 9,210,000 met. tons. It is being worked, producing only 6-7
met. tons of ore per year. The nearest port is Wutsie (®i&), 14 km.
northeast of Dalia.

(D) Muagnetite Deposits of Tsintien District
(1) Shutsao (E7#8):- It occurs 52 km. northwest of Tsintien. The area
covered is 10 km, long by 8 km. wide. The magnetite content in the soil is
71.69;. The estimated reserve is 31,180,800 met. tons. It had been worked
yvears ago. The nearest port is Chinshanpu (Bjijlji), 22 km. to the S. W..
(2) Wangwukuo (EEXKMI):~- It is 20 km. S. W. of Tsintien. The magnetite
content in the soil is even poorer than Dalia and Shutsao. It had been once
worked, prospering expecially in 1923.

HEMATITE
Hematite Deposits of Tsintien District

(1) Whonglienkun, Chonshan (ﬁmﬁiﬁtfc):- It is located 63 km. north-
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west of Tsintien. The hematite lies in quartz vein in a country rock of gr-
anite. The vein, striking N.50° W,, is 0.8 m. wide and 30 m. long at the
outcrop. The hematite content in the vein is about 10%. There is a small
amount of pyrite incorporated with it.

(2) Wu-Anshan, Whu-An (EEBZIL):- It lies 12. km. northwest of Sh-
ietsie (A). There is a quartz vein containing forty percent of hematite.
The vein, striking N.65°W. and dipping 80° S.W., is 0.3 m. wide and 3 m.
long at the outcrop. :
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GEOLOGY OF WUTSAU COAL FIELD, YIEWU DISTRICT, CHEKIANG
by C. T, Yen

Location: - This field lies northwest of Yiewu. Wutsau is sitnated 13 km,
northwest of the City, while Datson is 12 km. .northwést of the same.
Histcry, - This coal field had been discovered at times unmemorable. It
had been actlvely worked before Taiping Revolution, especially at Datson
(j([g&), which had given applaudable results. Operations had revived three
times thereafter, at Datson, Hosonshan (finf§jlj) and Quawanshin (#4f7),
respectively; but they had proved failures on account of water or poor
coal.
Physiography.: -
(A) Moutains: - This coal field is in the form of a basin with two moun-
tain chains, formed principally of rhyolite series, bordering north and
south. They assume the form of two gentle loops, widening at the middle
and meeting at Shimonling (FHPY%) and Shonshanling (FHli%). There are
two gaps in the two mountain chains, one at Shanliedien (Z#HJE) in the
northern chain, forming a narrow pass-way to Pukiang district (@iLIR),
while the other being from Tsieten ({&i1) to Matsoutan (f§7z4E), making
a wide thoroughfare to Yiewu city (3%53%). The highest peak among the
ridges is Dashin-An ({8%#:), ranging 424 meters above sea-level and 300
meters above its base. The hills within the basin, formed of coal series,
are mainly of low ranges, the highest ridge being about 150 meters above
its base.
Water.: - There is a creek, named Yenshui (#7K), draining the whole basin.
It is formed of two branches, one starting from Shonshanling(3Fl1%)while
the other starting from Shimonling (CAPY%;). They unite at Wumonshie
(3 PH#i), cut through the northern mountain chain at Shanliedien (ZHJE)
and empty to Puyangkiang (Jfil51i1) at Huangtsaeshie (ﬁ%ﬂi), It is a tem-
porary river, drying up if it does not rain for one month; while in rainy
season, it reaches a width of 2-83 meters and a depth., suitable for raft to
get to Tsieten (FEif1).

As the coal series at the bottom of the basin is loose and pervious
to water and the surface water of the region is gathered into the basin



36 CEOLOGY OF WUTSAU COAL FIELT, YJEWU DISTRICT, CHEKIANG

by the moutain chains, quite a good portion of the water percolates to the
formations below. This explains readily why the water in the coal seams
is rather heavy in amount.
Stratigraphy: - There are five kinds of formations in the field; namely(1)
pegmatite dikes "~ (cretaceous), (2) coal series (jurassic) (3) rhyolite series
(upper cretaceous), (4) Chukiang red-sandstone series (tertiary), (5) alluvi-
um (quarternary),
(A) Pegmatite dikes; - They cover the region of Siehoa (i), Yafen (Jf¢
BR), Hunsinfen (Z&XHX) and Haondoudien (4&EJ%). The dikes are quite
numerous in number but small in size, ranging from 0,1 meter to 3 meters
in width, with an average of 02-0.3 meter. They are composed of a large
amount of quartz, a moderate amount of muscovite and a small amount
of feldspar, all of big crystals. Some of the dikes are devoid of feldspar.
It is quite common for the composition of pegmatite to vary in the same
place and we find here an example.
(B) Coal series;- With the exception of a limited amount of sandy slate,
quartzite, mica-schist and conglomerate, the majority of the rock strata
are sandstones of greenish yellow to yellowish white in color. They vary
in different localities. A generalized column section (fig.1) can be referred
to in the Chinese text.

The mica-schist, fifty meters in thickness, scatters around Siehoa (¥
i), Yafen (JiEHR) and Hunsinfen (i63&AR). It is loose in texture and cons-
ists of muscovite and a minor quantity of quartz. It is intruded by peg-
matite dikes, The strike of the dikes is parallel to the schistosity of the
schist. It is evident that there is a close relation between the intrusion of
the dikes and the formation of schist. It is also evident that this schist is
transformed from sandstone as it contains a certain amount of quartz
grains. There is fine-grained sandstone, west of Haomoudien (#%%J%),
which assumes a schistose structure and contains an appreciable amount of
gericite, It is also intruded by pegmatite dikes which are fewer in number
than those in mica-schist. It is quite probable that this sandstone has be-
en transformed by the intrussion of dikes but metamorphism has not been
pushed far enough to produce mica-schist. On the same geological horizon
with the mica-schist, there is quartzite at Tsianshan (&1, southeast of
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Shantan (i), It is abovt eighty meters in thickness,

Superimposing on the said stratum, there is a layer of sandstone of
medium grain. At Yafen (¥¢HR), it is grayish-white in color and 250 me-
ters thick, At Shantan (JIi3), It is yellowish-gray in color and 50 meters
thick. At Siujinsh an(Jp4rl), it is yellowish-white in color, 80 meters thick
and contains a small amount of sericite,

Right above the said sandstone are the coal seams, There are proba-
bly nine seams with shales in between. Their total thickness amounts to
seven meters at Siujinshan (/p4gill)

Lying above the coal seams, there is layer of sandstone. At Shantan
(13¥), it is coarse-grained, light violet in color and 60 meters thick. At
Hosonshan (fnfiili), it is medium-grained, light-yellowish in color and 60
meters thick, At Siujinshan (/h4gl1), it is medium-grained, colored pink
and eighty meters thick, At Sonjin (k4r), it is fine-grained, colored dark-
green and thirty meters thick,

Situated above the said stratum at Siujinshan, Liemuntan (ZEPM3E)
and west of Chintan (¥3%), there is a layer of sandy slate. It is colored
yellow to light red and is abont ten meters in thickness.

Next above, we find a layer of greenish-yellow sandstone, mostly me-

dium-grained. It practically distributes throughout the whole field and can
be regarded as the datum rock of coal series. Its average thickness is
about 200 meters. According to the fossil flora, found in the shales in ac-
compang with coal seams, the coal series seems to be formed in jurassic.
The total area covered by the outcrops of coal series is about 15 km. long
and 10 m. to 3 km. wide,
(C) Rhyolite series; - The mountain chains, superimposing the coal series
north and south, are composed of rhyolite series. The southern chain is
simpler in constitution, consisting of tuff at the bottom, averaging about
50-80 m. thick and rhyolite at the top, approximating at 300 m, in thick-
ness.

The northern chain is more complex, especially at Dashin-An (#5}F
1y whose column section can be referred to in fig 2 of the Chinese text,
Only the 'tuff-conglomerate at the top deserves special mention. The mat-
rix is red in color, The pebbles occupy forty per cent of the bulk and ran-
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ge from 0.05 m to 05 m. in diameter. They are rhyolite pebbles with oc-
casional presence of tuff, quartz and chert. They are principally rounded,
some even assuming the form of beach pebbles, They are probably accum-
ulated by local bodies of water for the most part.

(D) Chuktang red sandstone series:- There are two regions, in which,
Chukiang red sandstone series superimposes on rhyolite series. One region
is at Wufonting (#.23%), Liontaomon (#Hif9) and Shanmienchen ([ H)-
The second region is at Yentaoling (Jg¥A%Z), Yiehoa (§zii]) and Huanlung-
haotsae {(FHHHE).

In the first region, around Shanmienchen, the conglomerate conforms
on sandstone which, in turn, rests unconformably on the side of rhyolite
series. The conglomerate is of varyirg thickness, being thicker in the wes-
tern part which amounts to 200 meters at Shiemontan Cfip§Ji). Its pebbles,
less than forty percent in the whole bulk, are principally of rhyolite, Tuff,
chert and quartz fragments are sometimes found. The matrix is fine-gra-
ined, uniform in texture and mainly red in color. Sometimes it is colored
grayish-white in small patches, which are circular or irregular in shape
and are of the same texture as the red portions.

The sandstone is rather loose, fine and uniform in grain and pink in
color. Sometimes, there are small circular patches, scattering throughout
- the sandstone. They are about 0.015 m, in diameter, colored grayish- white
and of the same texture as the red portions. This layer is about 200 m. in
thickness.

In the second region, sandstone lies under conglomerate and overlaps,
nearly conformably, on rhyolite series. In Yiehoa (fs))and Huanglunghao-
tsae (FHEE), it lies in contact with mica-schist. It is quite probable
that'rhyolite series in this area had been eroded away, so red sandstone
series overlaps on coal series directly. The sandstone is colored red and is
spotted with grayish-white circular patches of approxmately 0.015 m. in
diameter, The lower part is fine-grained while that, close to conglomerate,
is coarser in grain. Its total thickness is 80 m.

- The conglomerate of the second region lies conformably on sandstone
with a thickness of fifty meters. The matrix is fine-grained, uniform and
colored red. Its pebbles are mainly rhyolite fragments which are rather
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small, the largest pieces being about 0.1 m, in diameter.

(E) Alluvium:- There are two tracts of alluvium in the coal field. One
of them is around Fonshusha (M), being a part of the alluvial plain
of Dunyangkiang river (¥{HT). The other is the alluvial plain of Yen-
shui (#/K), assuming the form of narrow bands, along the courses of the
creek and its branches,

Structures: - The structures in the middle of the field are quite complex
while those at both terminals are rather simple. The cross-sections can
be referred to in the figure and are described as following:

(1)  Section A-A (500 m. niorth of Sonjin F4):- The formation dips uni-
formly 20 degrees to the southeast, with a strike of N. 80°E.,

(2) Section B-B (From Wuyoshan FFl to Tsiankudawanmuo FENERE
%) :- The formation strikes N.60°W. and dips uniformly 30° to the N.E.,
(3) Section C-C(Lunhuashan FE1g(ly to Ma-Anshan EHEl): - The forma-
tion dips 10°—20°N.E., There are quartzite and light yellow sandstones, west
of Hsatienshie (FHI#) and east of Haofu (4%4f). It seems that there is a
normal fault near Hsatienshie (T;I#i), with a displacement of 140 m.,

(4)  Section D-D (through Wumonshie $if9ii, Hsawu THR and Hsaloa T
J):- The formation dips to northwest, west of Hsaloa and dips to north-
cast, east of Hsaloa. It seems that there is an anticline at here. But the
steata are quite different on both sides, consisting of violet coarse sandst-
one and green conglomerate, west of Hsaloa and red fine-grained and
white medium-grained sandstones, east of Hsaloa. Hence, there must be a
reversed fault around Hsaloa.

3)  Section E-E (southwest of Chintan iﬁiﬁ): - There is greenish-yellow
sandstone in the western end of the section and yellow slate and light-yellow
sandstone in the eastern end, all dipping towards northwest. This is in
accordance witn the stratigraphical sequence of the field, But in the middle
part of the section, there are green conglomerate and violet sandstone,
protruding between both ends and dipping in the reversed direction. It
indicates the existence of two reversed faults. The formation west of the
eastern fault is the same as that west of Hsaloa fault of section D-D. 1t is
evident that they are of the same fault.

(8) Section F'F (From Chibowu Bkl to Tsianshan §yl: - The sect-
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ion is a syncline, with folding axis at Haoshan (fil}). The western wing
dips 20°-40° to the southeast while the eastern wing dips 20°-26° to the
northwest,

(7 Section G-G (From Wutsau 4t to Yafen¥gER): - The formations at
Shietanshan (fa%l1) and Chintenshan (¥ fEl}) are both coal seams and
greenish-yellow sandstone, dipping in the same directon to the northwest.
It is evident that there is a normal fault between the two, with a dis-
placement approximately 100 m., )

(8) Section H-H (From Hutaoshan (JEHE|N1) to Hotsi ff5t):- There are
two anticlines with a syncline in between. The western anticline is situated
west of Siujinshan (Pp4ril1). Its westen wing strikes N.60°E. and dips 20°
N.W,, while the eastern wing strikes N.40° E. and dips 80° S.E.. Further
east, it turns towards N.W. with dips 40°-80°. East of Siujinshan, it turns
towards S.E., with an angle of 20°.

{9) Section I-I (North of Hunquntan It to Dungshan Hijlj): - There
are two anticlines with a syncline in between. The western anticline lies
west of Hosonshan (Fufsl;). Its western wing strikes N. 40° E. and
dips 30°-75° N.W., while the eastern wing strikes N,35° BE. and dips 65°-
75°3.E., At Datson, it turns towards N.W. with a dip of 60°, the strike
being N.20°E., Sixty meters further west, it turns towards S.E. and N E,,
with an angle of 20°.

(10) Section J-J (through Liskunshan HEA11):- There are two anticlines
and two synclines. One of the synclines is in the eastern end of Liakun-
shan. Its eastern wing strikes N.70°E. and dips 70°N.W., while the western
wing strikes in the same direction and dips 830°S.E.. Further west, it turns
down towards N.W. with a dip of 40° and a strike of N.60°E., Still west,
it turns up towards S.E. with a dip of 20° and a strike of N.70°E., North-
east of Futsae (%), it dips 40°-60°N W. and strikes N.30°-50°E.,

(11) Section K-K (From Sanwietan =8 to Hsawzn TFk):- We find in
this section two synclines with an anticline in between, all of gentle dips.
Southeast of Sanwietan, the formation dips 10°N.E. with strikes N.1y°W. and
N.60°E., respectively, Northeast of Yanshusha(Gg#T), it turns up towards
northwest with dips of 15°-20° and strikes of N, 30°-75° E., Northwest
of Hsawen, it plunges down to 20°S.E. with a strike of N.60°E., West of
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Hsawen, it dips 20°N ,W. and strikes N.50°E.

(12) Section L-L (From Hushan il to Funfonshan Jflh):- Here we
find a syncline and an anticline. East of Hushan, the formatiom strikes
N.15°E. and dips 30°S.E.., Southwest of Koutan (#}E), it strikes N.70°E.

and dips 40°N.W., Further east, it turns towards S.E., with dips of 20°-

35° and strikes of N.45°-70°E.,

(18) Section M-M (From Chankuntsen by through Lintso 2= - The
formation strikes N.10°-30°E. and dips uniformly 40°S.E., without any
fluctuations.

(14) Section N-N (Throngh Shonshanting Hl172): - The structure is also
simple. The formation dips evenly 25° to the northeast with a strike of
N.1.° W.,

(156) Section O-O(From Shonshansze | to Hsintsietantao 5 FOEE): -

Around Shonshansze, the tuff dips 20°N.W.or'30°S.W., Further east, coal
series dips 40°S.E., At Wufonting (FJi#%), Chukiang conglomerate dips
25°8.E.,

Coal Seams:- The coal seams crop out on top of the wings of synclines
(sections F-F, H- H and I-I) or on top of hanging and foot-walls of fault
(sectlon G-G.). There are probably nine seams of coal as those seams in.
the morthwest wing of synclines ur in the hanging wall of fault are call-
ed “big nine seams” by the natives, while those in the southeast wing or
footwall are called “small nine seams”. They assumed that they are of two
different series of coal seams; but, in reality, they are of the same seams.
coal has also been found at Sonjin ( 1-4r) and between Datson (KFk) and
Liemuntan (¥i[9#). Evidences of coal in the rest of the field are not yet
known.

According to the natives, the coal seams are mainly thin and full of
partings, There is only one seam, in the “big nine seams”, which has no
partings. 1t is called “cotton coal” by the natives, as its ash is as soft as
catton in coairast to the stony ash left by the coal with partings, which are
accordingly called “banded coal” (B, In the big nine seams, the “cotton
coal” is thickest at Hunquuntan (7)), being 0.3 m to 3 m thick; but it
pinches beyond a length of 10 m. and a depth of 13 m., Further east at

Chintenshan (% l1), it is only 0.8 m. thiek.
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The “cotton seam” is more insignificant in “small nine seams”. In the
southern flank of Hosonshan(fnfyl;), we find a “cotton seam” 1.3 m, thick,
but it pinches out beyond a length and depth of 10 m., respectively, Further
east, throngh Siujinshan (/p4fl]) up to shietanshan (fi¥fil}), there is not
a trace of “cotton coal”, Shietanshan had been worked at former times,
but data are not known. So is it at Chintan (¥y5).

At Liemuntam (GEPY3E) and Datson (KJ#), the eastern wing of an
anticline, a big seam of “cotton coal” had been worked. It is 10 meter
thick. It pinches out at a length of 13 m. and turns to coal full of partings
at a depth of 100 m., somewhere above this seam, there is a thin seam of
clean coal, having a thickness of 0,7 m., It is abnormally hard and low in
volatile matter. It was principally used for cooking purposes.

Five hundred meters north of Sonjin (E4),
crop of coal. It is rather bony and its thickness is unknown,

It is known that the amount of water in the coal seams is too big for

there is a spotty out-

the native method of drainage to handle and a pump with a capacity of
60 gal. per min. had failed to overcome the water at Datson (KJf). The
coal is practically devoid of gas, oil lamp being formerly used. The top
rock is rather loose, but the bottom rock does not heave,

Quality of coal:- The coal is rather poor in quality. Even the so call-
ed “cotton coal” is, in many cases, incorporated with fine veinlets of silica
and hematite. So the ash content is rather high, It is likewise rich in py-
rite, mainly in larg lumps. The coal is rather lumpy, high in lustre and

low in volatile matter. Its analyses are tabulated as following:

1 2 3 [ 4
picked up from |picked up from [collected from |picked up from
the surface at |the surface at |the outerop at [the surface at
Hunquntan Chintenshan Hunquntan Shietanshan

moisture 2.3% 0.88% 212% 2.7%
vosatil

oatten 8.5% T.629% 24.0% 19.3%
ash 27.8% 20.8% 14.09% 35.5%
fix d |

earbon 61.4% 70.79% 408% | 42.5%
fuel

ratio 7.2 9.7 1.7 2.2
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As the samples are either picked up from the dump or taken from the
outcrop, they can hardly be representative in quality, According to the ta-
ble, we see that its composition is rather varied. According to Frazers
fuel-ratio method of classification, the coal in columns 3 and 4 are bitum-
inous as the fuel ratios are 1.7 and 2.2 respectively. The sample in column 3 is
outcrop coal, so it is high in moisture. The sample in column 4 is abnor-
mally high in ash. As fuel ratio does not take moisture and ash into acc~
ount, it is quite doubtful that this coal is really bituminous. The first sample
is semi-bituminous and the sesond sample is semi-anthracite according to
fuel ratios. As there are two samples adavocating it to be bituminous, it is
quite reasonable to take th2 mean of the two, for calling it semi-bituminous,
Coal reserve:- Besides Sonjin (E4), coal has been discovered between
Datson (k&) and Chintan (#¥3E). It is probable that the coal is continu-
ous between Chintan and Sonjin. The distance between Datson and Sonjin
runs about 8 km. Let us assume that the average thickness of clean coal
is one meter, the average depth of workable coal is 200 m. and the amount
of coal recoverable is seventy percent. With a specific gravity of 1.3, the
reserve amoiunts to 1,456,000 metric tons (8000 x 200 x 1 x 1.3 x 0.7 =1,456,000),
Communication: - The Hanchow-Kiangshan railway passes through Yiewu
district. Suotsie station (#E&3%) is 16 km. from Datson (Kf%) while Yiewu
station (&5 1%) is 12 km, from the same, both passing through even plains
on the way. The total distance to Hanchow is 12 km. shorter throngh Suo-
tsie station than Yiewu. So it is advisable to build a branch railway from
Datson to Suotsie, if this field is to be operated. The total distance from
Datson to Hanchow, through Suotsie, is 126 km., It will cost $2.44 mex.
per metric ton of coal, according to the present freight rate of the Road
for that distance,

Water communication is not conviniant. Dunyangkiang river (EB{L) is
one km. south of Yiewu city, through which, one can get to Hanchow by
way of Lanchi (f§#), the upper part of the course being only navigable
by rafts or small boats. The total rate by water transportation from the
coal field to Hanchow amounts to $10.27 mex. per metric ton,

Labor and supplies: - Labor costs §$0.25 mex. per day in normal time, with
food supplied by the employver.
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Timber is scarce in this locality. But Kiangshan ({Tjl}), Wuyie (®38)
and Pukiang (J{I) districts are abundent in timber. The former two are
reachable partly by water and partly by rail, while the last one is reach-
able by water alone.

Conclusion: - According to the existing data, the value of the field is rat-
her disappointing. most of the seams are full of partings. The clean coal
is high in ash and full of pinches. On the other hand, valuable coal fields
are rather scanty in Chekiang while the demand for coal is disproportion-
ally high. In addition, communication of Wutsau is alluring. If boring
work can locate one meter of coal of reasonable uniformity within a tract of
five square kilometers, the property might be developed in a small scale.
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