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ABSTRACT

Based on architectonic, minerogenetic epoch, physiogra-
phic conditions and others, this paper states basic law and
control factors of hydrogeology for coal deposits in China,
Then, it shows multiplicity and comflixity of the hydrogeolo-
gic conditions, An area separation is made for the hydrogeolo-
g£Y. Beaders well have primary understandings of hydrogeologic
conditions for coal deposits in China from this paper.

China is very rich in coal resources with all kinds, The
coal resources are widely spread over the country. The condi-~
tions of hydrogeology for coal depcsits are multiplicity and
complexity, Since 1984, the coal product of China has been be-
come the gecond largest in the world, During the exploration
and mining of coal, ot has occured with lot of problems of hy-
drogeclogy and learnt lot of experiences and lesasons, Obiously,
to sum up and introduce the basic characteristics and law of
hydrogeology for China coal deposits will be benefits to the
exploration and mining of coal beds and the scientific resea-
rch on underground water, .

1. KARST WATERy SPECIALLY KARST WATER UNDER SEAM FLOOR IS
TEE MAJOR DAMAGE TO COAL MINES IN CHINA.

The area for limestone spread over China is up to 2 mil-
lion square kilometers, This formed depositional bases for most
coal fields in Late-Palaeozoic and also for a small part of co-
al basins in Mesozoic Ers and Cainogoic Era, In some coal fie-
lds, marine and terrestrial alternating coal measure gtratum
often intercalated with many limestone beds, Some coal measure
stratum are under thick limestone beds and some in the between
of limestone beds. In some coal fields due to results of multi
tectonic nappe, coal measures and limestones were in interbed-
ding, Due to shearing effect.of the faults, some coal measures
are connected with limestones,
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Those limegtones very rich in water but not homogeneous,
it caused great difficulties to coal mining and exploration,
Coal mining in such ccal fields will have a large guantity of
mine water and intrushing water from tens cubic mebters to zeve~
ral thousands cubic meters per minute, The inrushing water not
only caused to mine flooded, but hard to develop and make use
of those a great deal coal rescuces, To mining those cocal fie-
ids, it often causmes surface subsidence with a larger area or
shallow water socurce dried up. Such problemes had occured at
many mine areas in China.,

Coal deposits with karst water are widely spread over
China, except a few provinces in north-east and north-west of
China, Specially, the karst water in seam floor are most wide-
ly spread over China, Including in the area within south of
Yinshan and Shenyang line, east of Helanshan, Liupanshan and
Chuandian old land line, and west of Wuyl old land, most Pala~
eogoic and some Mesczolic coal fields in this area tFig. 1),
specially in Jiaoguo, Hebi, Fengfeng, Jingling, Eailuan, Huo-
zian, Hancheng, Chenghe, Zibe, Feicheng, Meitanba, Duolishan,
Enkou, Yunhuqiac, Heshan and other mines, there have floor wa-
ter problems which are most serious and complicated,
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3. Palaeozoic Era coal field 4. Mesozoic and Pala€rzsic Era

coal field
Fig. 1. Majer coal fields distribution sketch map of Chins,
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Those high pressure karst aquifers under the seem flocor
are Ordovician limestones in north part of China and Maokou li-
mestone in south part of China., In coal mining, high preesure
karst water will often break through floors of mining section
or drift, and through faults, karst sink-hole and other water
channel, it rushed into wines, For example, high pressure ka-
rst water through a karst sink-hole rushed into a mine, called
Fangezhang mine, EKailuan %oal mine bureen in 1984, The max wa-
ter flow wes up to 2053 m%/ m, Thim inrush not only quickly ma~
de the mine flooded and had & dangerous to the neer mines. Or-
dovician limestone water under seam floor rushed into a mining
section at geidajin mine, Zibe in 1935, the water inrush was
about 443 m°/m, This inrush not only quickly flooded the mine,
but killed 536 lives, At Magougu mine, Hancheng, the limestone
water undeg seam floor was bursted into the mine with a flow
over 200 m5/m in 1976, This water burst flooded all levels be-
low & 380 level, It is not § coved now. The karst water under
sean floor bursted at 240 m?/m into Yanmazhuang mine, Jisozuo
in 1979, this mine was all flooded. It is too numerous to men-
tion individually for those water groblems due_to too much wa-
ter bursts at water fiow from 10 ®/m to 100 m>/m,

In the sthuggle against karst water, specially karst wa-
{ter inder the seam floor, we have primaryly studied and learnt
the mechanism of floor-~heave water. It has successfully predi-
cted and prevented floor-heave water in Zibe mine and other
mines, We hgve successfully controlled a special water burst
with 2053 m-”/m in Fangezhuang Mine, Kailuan. Apressurized coal
mining has been conducted or being conducted in some mines
with large quantities of karst water, A work to relieve coal
resources from a danger of karst water is being conducted in
several mines, Advanced different means with high efficienciesg
and a set of exploration methods in line with local conditione
are used for the exploration of karst water., However, a strug-
gle against karst water is still a major project which is to
be further stndied and solved in the science and research on
hydrogeology of coal deposits in China,

2. AS A DIFFERENCE IR MINEROGENETIC EPOCH, THERE IS AN OBVIO-
US DIFFERENCE IN HYDROGEOLOGICAL CONDITIONS OF CCAL DEPOSITS.

In.China, there were coal deposits from Proterozoic era,
Palaeozoic era, Mesozoic era to Cainozoic era, Among there de-
posits, most were come from Carboniferous Period and Permian
Period in Pogi-Palaeozoic, Jurassic Period in Mesozoic era, and
Tertiary Period in Cainozoic era,

Due to a different minerogenetic epoch for each coal fie-
1d, there is an obvious diffence in each hydrogeclogical condi-
tion. Thig is another characterigtic of the hydrogeology in Chi-
nese coal fields.

Coal fields in Post-Palseozoic era are mainly with karst
water and second with figsure water, Coal fields in Mesozoic era
are mainly with fissure water and second with void water. Coal
fields in Cainozoic era are mainly with void water and second
with fissure water. This characteristic is caused by some cer-
tain geological histories in China.
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On North China Area at Early-Palaeozoic era, there was a
wide steady epeiric sea which was mostly deposited with lime~
stones in Cambrian System and Ordovician System. At time of Ca-
ledonian Movement, the whole area was rised to be a land. This
caused mostly karst with the limestones in Cambrish System and
Ordovician System. Until)l middle Carboniferous Period, this
whole area was descended again, Therefore, a coal-bearing stra-
tum in Pogt-FPalaeogoic widely deposited on the karst limesto-
nes., This was the nature conition which means karst water is a
danger to the coal fields in Posgt-Palaeozoic at whole North
China. Almo, due to vibration movements occured at deposition
of the coal measures, it caused to deposite multi-layers of
Timestones with a low thicknese and steady spread over., This
formed a hydrogeological mode which means coal measures in Po-
st-Pelaeogzoic at North China area with multi-layer of water
bearing limestones mainly with karst water in sesm floor,

In South area, coal measures in Pogt~Palaeozolc Era and
carbonate rock measures were crossly depesited., The main coal
measure is Longtancoal measures with Changxing limestone at
upper level and Maokou limestone at low level., Liangshan Coal
Measures is between Chiaghia limestone and Huanglung limesto-
ne, Ap for Ceshui coal measures, there is a Zimengiao limesto.
ne at upper level end Shidengzi limestone at bottum level.
Above deposits are mainly with karst water,

After Fesozoic Era, most areas in China werse rised to be
land, except for some coal field directly over laied on a bote
tom floor of a limestone in Palaeogoic Era (such as coal field
in Weixian Hebei and Xainfemg Yunnan), and in some coal fields,
coal measure in Mesozoic Era snd limestone in Ordovician System
are superimposed by nappe structure, most coal fields in Meso-
goie Era mnd Cainozoie Era have mno karat water,

Coal fields in Nesozoic Era mainly are with fissure wa-~
ter, but coal measure in au area from north part of Yinshan
mountain snd west part of Daxingenling mountain ere mainly
with void water. :

As far ccal flelds in Csinozoic Era, their diasgenetic gu-
alities are most lower, the lithologival characters sre soft
and the fissures are wndeveloped, They are mainly with void wa-
ter.,

3 DIFFERENT ARCHITACTONIC CONDITIONS FORM DIFFERENT HYDRO~
GEOLOGICAL CHARACTERISTICS IN COAL FIELDS,.

The basic architectonic pattern in China is based on gre-
at latitudinal structure gones snd longitudinal structure zo-
nes as the main trunk (Fig.1). The latitudinal structure zones
are: (1) Yinshan-Tianshan structure zone end (2) Qinling-Kun-
lun- structure zone, The longitudinal structure zones are Helanw
Liupan structure zone and Chusndian structure szone, Taking the
longitidinal gtructure zone as a dividing line between east
and west. The east part developed a series of north-east stru-
ctures (Cathaysien System and New Cathaysian System), The west
part developed a series of north-west structures (Xiyu System,
Hexi System and Qinzeamgdian torsion structure). Such basic pa~
ttern not only hes resolved charascteristica for the formation
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of coal resources in China, layout with East and West two lar-
ge areas and North, Middle and South three large zones. Such a
pattern alsc determined a great difference between East to West
and North to South in hydrogeological condition in Chinese co-
al deposits.

Taking Heluan-Liupan and Chuandain structure zone as a
line, coal fields in Post-PalaeoZoic Era in China can be divi-
ded into two different large areas, Mogt coal fields in Fost-
Palaeozoic Era are concentrated in the East Area and mainly
with karst water. The hydrogeological conditions are fairly
complicated or very complicated. Coal fields in West Area are
mainly in Mesozoic Era, Post-Palasozoic coal seames in West
Area were generally poor developed, and are only few with a
great economic value, The hydrogeological conditions are gene-
rally very simple and mainly with fissure water.

By Yingshen-Tianshan Structure Zone and Qinling~Eunlun
Structure Zone, the Bast Area can be divided into three subare-
a8 with different hydrogeological conditions.

Fig. 2. Diagram of Basic Architectenic Pattern in China.
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{(4), In the North Subarea, it lacks of a economic value
in Post-Palaeozoic coal fields, The coal fields in Mesogoic
Ers are fairly widely spread over and have no problems with ka-
rst water. Due to a difference in architectonic properties for
east part and west part in the North Subarea, there is a obvio-
us difference in coal field hydrogeological ccanditions for
east part and west part. In the east of Daxinganling Mountains
Yanshan Movement and Himalayan Movement wag quite serious and
the structure in coal fields is fairly complicated. Ite crack
was developed the diagenetic grade in coal measure and metamo-
rphic grade coal seam both are fairly high. Therefore, the co-
al fields are mainly with fissure water and the engineering
geological conditions are fairly simple, In the west part of
Daxinganling Mountaine, the earth crust is fairly strong in
entirety. It had a legs effect from Yanshan Movement and Hima-
layan Movement. Its structure is simple and the declination is
fairly slow. The overburden is low in depth, The diagenetic
grade in coal measures and metamorphic grade in coal seam both
are low. The coal fields are mainly with void water and engi-
neering geological conditions are fairly complicated.

(B)., In the Middle Subarea at early Palaeozoic Era, it
had formed most important concentrated coal area -~ Borth Chi-
na Concentrated Coal Area in Post Palaeozoic Era., In this co-
al aresa, coal measures in Post Palaeczoic generally covered
on serious karst limestones in Middle Ordovician System with
& parallel and discordant relation. This formed an artesian
basin in a large scale. It has a wide area of water supply
and is very rich in water resorces. This made coal fields in
Posgt Palaeozoic had a danger from karst water in seam floor.
There is hydraulic relations in different grade between multi
partings of limestone in Post Palaeozoic coal measures and lie-
mestone in underlying Ordovician System through c¢racks. This
caused hydrogeological condition in coal seam more complica-
ted.

{(C). In the South Subarea, the coal fields in Palaeozo-
ic are also mainly with karst water, The architectonic prope-
rties in thig area was not a whole rigid block in Palaeozoic
Era. Based on a latitudinal and longitudinal basic pattern,
the South Subarea was composed of north-east gtructures with
& series of upwarping region and downwarping region. This fo-
rmed a paleogeographic lendscape with a series of north-east
epeiric sea and old lend. It cansed the coal fields layout
and its hydrogeological conditions having a complicated fea~
ture with a variation in east and west parts and differences
in north and south parta.

In this area, an aquifer which has a great important
effect on the hydrogeological conditions is Maockou limestone.
The layout of this aquifer snd its relation with coal seam is
obvioualy restricted by architectonic conditions.

Magkou limestone spread all an area from east side of
Chuandien 0ld Land, south side of Hieiyang 0l1d Land, along
Xuefen 0ld lLand and Xisnzhong East-west Structure Zone to the
northewest side of Wuyi 0ld Lamd, At esast and south part of
South Subarea, Mackou Limestone has facies changed into Dangz-
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hon Group or Gufen Group mainly with silicolites which have no
danger to a development of coal filelds, At east side of Chuan-
disn 014 Land, after the deposition of Maokan Limestone, a gre-
at amount of basglts through a large fault from north +to south
were erugted over Maokou Limestones, At west of east-longitude
1050-106Y, there is basalt in a thickness from tens to hundre-
ds meters BWetween Maokou Limestones and upper ccal measurea.

Therefore Mackou Limestones will have no danger to a coal seam

mining. .

Another main aquifer up on Longtan Coal Measures is Cha-
ngxing Limestone which is gpread about the same area as the
area of Maokou Limestone spreading. At south Xianzhon Structu-
re Zone and east of Wuyl 0ld Land, Changxing Limestone has fa-
cies changed into Dalong Group with silicolites and thin lime~
stones.

The lithological characters and hydrogeological conditi-
on of Jiamnan Old Land and west part of Iuefeng-Yuankei 0Old
Land, Longtan Coal Measures are often with several thin lime-
stones partings with a medium thickness. Those materials are
often with karst-fissure water. At the south of Jiannan 0ld
Land and east of Xuefen-Yuankai 0Old Land, there is no limesto~
ne in the coal measures but with fimssure water, At the plat-
form of Emeishan Basalta and its west part, the coal measures
has facies changed to continental facies in Xuanwu Group.

The era of the coal measures and hydrogeological condi-
tion at east part of Wuyi 0ld Land is quite different with
west of it, This coal measures are not Longtan Measures but
Tuanziyel Group in Early Permian amd with bradyseism-mutual
phase, The underlying Wenbishan Group end upper lying Cuibi-
nshan Group both are clastic rocks in continental facies,
Therefore, the hydrogeological conditions are very simple.

Architectonic not only restricted the deposited condi~
tions and area hydrogeological conditione of coal fields in
South China, but also restricted the retaining and improving
conditions of the coal field and the certain hydrogeological
condition in mine areas. After the formation of coal measures
in South China, it occured several siructural movements, such
as Indo-China, Yanshan, and Himalayan Movement, It caused %o
shear and disintegrate the aquifer and the upper and down ly-
ing aquifers into several block section, there, it formed a
series of artesian basin and artesian declined land. Although
it developed very seriously in karst water, the scale and sup~
Ply condition of water bearing structure is less poor than Fo-
rth China, In some coal mine, due to nappe structures causing
an aquifer which previously has no relations with a seam to be
directely on a seam, it makes the hydrogeological condition
complicated (Pig.3).

4. PHYSICAL GEOGRAPHICAL FACTOﬁS HAVE VERY IMPORTANT EFFECT
ON HYDROGEOLOGICAL CONDITIONS IN COAL FIHLDS.

2 Chinege coal fields are spread over an area sbout 550 COO
km¢ through all ovinces and regions, Due to larger area in
China, a great difference in physical geographical conditions
is a'ltheizenfjor factor effected on hydrogeological conditions in
coal fields. 271
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Fig. 3. A diagram of geological cross-section in coal mine in
Hunan Province.

1 - boundang of stystum, 2 - fault, % -~ drilling hole, 4~ move
direction for upper wall of fault, 5 - coal seam

02+3 - Hutian Limestone in middle upper series of Carboniferous
Period, weak aquifer
C ~ Zimangiao Limestone in down series of Carboniferous Pe-

12 riod, weak aquifer
- Ceshiii Coal Measures in down series of Carboniferous
1e Period : i
18 = Shidengezi Limestone in down series of Carboniferous Pe-
riod.

A surface relief in China is low and flat in south and
east, high in North and west. Lot precipitations are in south
and east and 1t is dry in north and west., Coal fields in the
South~-East part are always rich in water, The coal measures are
most coved by soft aguifers in Cainozoic Era and the hydrogeolo-
gical conditions are generally complicated, The coal fields in
the north~west part are poor in water and the overbuden surface
are open or loess, Except some area with a river valley, there
generally are lacking of soft aquifers in Cainozoic Era. The
hydrogeclogical conditions in the coal fields are fairly simple.

C
C

As for Palaesozoic coal fields in North-China, at east pa~
rt of Taihangshan Mountain, coalseam are most deposited under
a water table, During a seam mining, it had to bear a high wa~
ter pressure from a karst aquifer of a limestone in underlying
Ordovician Systems, This will easily occure water burst from
floor and cause a mine flooded. Alsc due to a sand and gravel
aquifer with & great depth in upperlying Cainosgoic Era, it will
occure certain problems of mine shaft sinking. At Shanxi-Shuaw
nxi highland which is in the west part of Taihangshan Mountain,
coal seams are in a low depth from the surface and are deposi-
ted above the water table of limestone in Ordovician System.
There is no sand and gravel aquifer above the seam and no dan-
ger of waterconming from limesyone in Ordovician under the se-
am. Therefore, the hydrogeological conditions are very simple.
Only if a mining at a depth, when a water pressure in floor
increased at a certain level, it may occure a floor water burst.

As for coal fields with fispure water in Mesozoic Era,
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there is & great difference nydrogeclogical conditions between
mines at a river valley are rich in water and have a sufficien:
water supply. Sometimes it may occur a danger which mean: sur-
face water or mudy sand may flow into openings of a mine, Mines
at a divided line has few water and poor water supply from ot-
her places. The surface ls favourable for drainasge of surface
water and underground water. During a coal mining, there is nc
danger from water, except a consideration for water in mined
area,

Se 4 VARIETY OF HYDROGEOLOGICAL CONDITIONS IS ANOTHER CHARA-
CTERISTIC IN CHINESE COAL FIELDS,

Due to several minerogenetic epoches and coal fields wide-
ly spread over, so a palaeogeographic condition, deposition and
back ground of architectonic in each coal field at minerogenetic
epoch, geological history, coal field structural formation, sean
metamorphoue grade and diagenetic grade after minerogenetic and
the physical geographical conditions are all different. The hy-
drogeological conditions for each coal field are vakiety and ha~
ve 1tg different character.

As for main water-bearing structures in coal mine, some
coal fields are in the large artesian basin (Palaeozoic coal
fields in Horth China), some in midiuwm and emall artesian basi-
ng or artesian declined land (some Palaeczoic coal fields in
South China), some in closed fault block and horst or graben
{such as somemidium and small ccal fields in North-east Chinea
and South China), and some under water-~bearing nappe siructures
(such as Zhadong coal field in Hunan province, Shanshonggeng co-
al field in Jilin province).

As for physical geographical conditions, some coal fields
are in the dry highland at North-west China, some in the suffi-
cient precipitiation area along the gea at south east part of
China, some in the midium rains area at middle of China, and so-
me in all year freézing area, Coal fields are in highland, moun-
tain ares or shove local erosional basis, some coal fields are
open with basis rock and some in the great depth.

Ae for the mine water inflow, there is a great different
in each mine. Some mines have almost no water or have only a
all amount of water. Some mines have water inflow over 100C
n’/h or some goal fields have special amount of water in flow
over 10 000 m”’/h. In some mine, one ton of coal produciion will
have to drainage water upte 100 tonnes.

As for water inflow pattern and nature, some coal fields
mainly has water inflow through seam floor and some coal fie~
lds has inflow from roof. Some coal fields mainly has inflow
through faults and some mainly has inflow from rains. Some mali-
nly have inflow from surface water, some mainly have inflow
from mined ares and some mine mainly has inflow from undergro-
und hot water.

From a view of engineering geological issue which has =
relation with hydrogeology, some coal field may have sand inru-
sh into mine openings. Mine openings will be seriously deformed
and hard tc retain. Some mine will have flcor heave problem=
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and even be flooded, Some slop in open pit mine will be easy
to failure. Some mine and its area will have a large area karst
collapse, and some coal field will seriously danger farm land,
village and other surface building. Generally, hydrogeological
conditiong in Chinese coal fields are o great veriety. As for
each kind of coal field, it will need to solve its hydrogeolo-
gical problem and different exploration method during a explo-
ration coal mining.

6. Hydrogeological features in Chinese coal fields have gho-
wen an important on the combined underground water supply and
drainage and the utilization of the water,

Underground water is our very important resources. With
developments of industry and agriculture, a problem of water
resource will be getting serious day by day. How to effective-
ly protect and fully utilize the undepgromxid water should be a
major project to be solved at present, Thig issue has been con-
gidered by the world, and China should be one of the world.

The north and west part of China is & dry area and lock-
ing of underground water rescurces.Water drainages in mine are
increasing the problem of locking of water, Se, it has to have
a water supply and drainege combination. Bven in area mainly
with karst water at middle emd south east part of China, it has
sufficient water, but mine inflow coming from main aquifer wh-
ich is a main water supply resources for industry and agricul-
ture., At a long period, drainage of underground water table
down in a larger coal mine arsa. Even there is no water in wa-
ter wells. It occured a lot of problems for industries, agri-
cul tures and residints to have water, It will further cause
ecclogy change and break the ecology nalsmnce, Obviously, water
supply and drainage combination is the way at present., Many mi-
nes have & large amount of water drainage, with a scale and de-
pth of mining increasing, mine water drainage will be jncreased.
For examples, there is a water drainage over 864 000 m”/day in
a mine area at Jiaozuo. Meitanba Mine at Hunan has a coal pro-
dgction only 900 000 ton/year, but a water drainage upto 180000
®”/day. During a coal mining, water cam pump from underground
to surface and this will provide a eccnomic first step to uti-
lize the water., Utilization of underground water can greatly
increase the mine economic efficiency and improve the mine en-
vironmental protection, A effective combination of underground
water mining and mine water drainage engineering will reduce
mine water drainage and relieve coal resources from a danger
of water. All thosge will have a great significance, In Fengfe~
ng, Zide, Weinan, Meitanba and Jiaozuo Mines, water supply and
drainage combination and water utilization has been conducted.
4 primary results have been obtained and shown a prospective
future.

T HYDROGEOLOGICAL CONDITION IN CHINESE COAL FIELDS HAVE
OBYIOUS LOCAL FEATURES,

As mentioned above, through basic factors to restructe
kydrogeclogical conditions in Chinese coal fields, it caused
a law for local changes and divided areas based hydrogeologi-
cal conditions, A summary is as in table 1,
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