ﬁﬂl@ﬁm%ﬁéﬁ %‘

"’Natlonal Admumstra'quf Coal Geo ,

AL

- ‘\ o (
- Nl V-- o
SRS S

RN Y




BE 1 £ x50 B 5% X

MRS AMRENE G T RFN

rE R SR
F BB

T



nE £ K

FUREEFITELE” ] BHUAT AR RRRERM LT 11EHR,

Fop R AR E A ARG EIR TR S RA B R RS BARBRET T RES TN
LR ERFFFR T X F i SRR ERX P FEQRBS EERE-- T2 a0 a8
R RGBS L, U F TN ERETRRIE TH/REHAM PR DRRRRLM. FHob FHEE
RABRSFTERNEMERFTERET TR WE. HUTHMTEK.

REMS HEMBESFAUBIERASTH . AERAHGHRBF EFBIIIRERARRFEX
RERZIWA .

EHERARE CIP) BT

HIRE H ARG E R RGBT/ EXH 55
FEREHBREREF . —JOT R T AR, 1996. 7
ISBN 7-5020-1353-9

.3 1.OE OF T.OREX-BFTH
B-HR-PEH-BREHABOBERTE- M -FE-BR
ZEM N.P618.110.622.6

o R A< 51 CIP BB F(96) 88 10671 B

SBIR 3 207 2 30 S L 10 TR M 5% PR R AR
PEREMRER ¥
EW W PR
RERB.ORE FEE DRE

BRI R HR
AREZIHPELE 21 D
LAEEZEEEOR EIR
FHRBELRRTR KT
FFa& 787X 1092mm 1/15 EIK 29 #ET 56
F¥ 665 FF Ep# 1—1,000
1996 5E 7 A% 1K 1996 4 7 A% 1 (REFRI
HE 4122 EH 99.00 5T



CBBAR %5 07 0 H B ML R T 52 90 VP A
BB 2 RME AR

W E
S

E3
%

N> b
R

* L
FREE AR

BENMHESE AR

A B
At i
& A
) 4 1%
F 3
R L
AR 4e)
1A
X9k
EEFX
Tan

F aLER
I 2L ER
T —3%

F 45
*® = At

R

R &

1375
WAL

B ¥
i S



% 5 SRR 2 Wi e SR B AL B ok ST IRV 7R
W5 1 USR5

P 75 4 FH 30 J5 /S
RAK FEE BXF REH REHk R P A
WA IERA KL

£ S
R REE RHK AR B M REHK EL
LEk IEN HEE

TEEE RS
HER REE H MW AT
FHRE BwE MHER E R

ARG EBEMRE
b4 #HFiE THE RER X X FRAR TERF
EARE HRaki T

TR EHM RS

HEEX 2L % F 2H2 B # £ F+ wiz
Bk T SRR E &
28547 #le FTEHE THERE X ok KA Kk
;KA
HRE T BB ER S
OFEB K OB KEHR SiEm TR
5L A

)
oS
09
ol
%

Rl



52

AR LB R BT PEAEHERN LB EHFFNELEFTE. o
VYA AR 3T P E b B A AT R AL R E K A R B O, T xR R R
HPERARAFEENIREL., BPEEFRFALRE AT RAELE BTG
L HATEAFEF VBRI P RMNERR EERFHTL
FHEZRRERENT RN BRI T EHMRENERE R T BRIFN"HET T
. 8 &£, ERE A EEBIAA KGR L, 53 &0 A F & 5
B HTTEHAREANEANE., T 280 0HMEREESL.AE L
HEWBBR BET —LEEFNE N RMERATAETH., LHEEZIH
BAWEAEATHREEFR R, BT RKHAUARFTREFRTARNERZ TR B A, HF
FEXRFTEHFRB . AR R THEA R, T A [ 4 5 K K A7 8 78 38 4
o TERERE —FN.

AN B R TR R FF T —SH A FA R F R, o HY N
HEg Ao b MERRE A REAEMAATTT B0 B A E
BANEGHON UM EBEREHPANARMHETERGT EHFR.

HRFEIEUEFENIRARPREAEFTRR N ER.EHT I
REMEREANBRREE NEREFARPEF TV R B HHRET &
ERE, FRITERNS FA 2R G -MEABRIHNREAFRATT
ENN AETHARBEINNETEANE AT RATBE NS HEE, K
BENE R AERLAE LW DT XANE B W LA 5 A A
Y HEXAREHEEEEFZLARF ZFOEENE. Bk A6 A2H
AR ESG TR T TEAEEEL AL AT LERR RS L X
o BN

XgiE

1956-¢€



Abstract

With well —developed and huge thickness of sedimentary strata,Ordos basin can be
grouped into three tectonic —sedimentary evolutional stages:Early Palaeozoic,lLate Palaeo-
zoic to Triassic and Early — Middle Jurassic to Early Cretaceous. Different stages are
formed in certain geotectonic settings respectively. It is concluded that coal —accumulating
process only takes place during Late Palaeozoic, Late Triassic and Early to Middle Jura-
ssic,of which the coal —accumulating process during Early to Middle Jurassic focuses one’s
attention upon.

1. Early Palaeozoic,a development stage of shallow —sea basin within intraplate.

During Early Palaeozoic,0Ordos area (meaning nowadays distribution scope of the Or-
dos basin)belongs to a party of continental plate of North China,and on the both sides of
south and north is confinde by Qinling—Qilian and Xingmeng trench. An aulacogen is de-
veloped on the west side. This geological period is characterized by opposite and common
development between shallow—sea basin of stable intraplate and movement belt of conti-
nental margin. During late period of Early Palaeozoic, Subduction of oceanic crust taken
place one after another on the South and north sides of continental plate of North China,
and Caledonian folded belt is formed along the continental margin, This compressional pro-
cess of subduction of oceanic crust resulted in,as a whole,uplift of continenta plate of
North China and consumption of shollow —sea basin of intraplate. Then,the area is under-
gone uplift and denude for long.

2. Late Palaeozoic to Triassic,a development stage of huge intracontinental basin. the
connection of shollow—sea basin within intraplate of North China during Late Palaeozoic
with outplate ocean basin is separated by the Caledonian folded belt,as a folded orogenic
terrain of continental margin of North China. Thus,a sedimentary basin, represented by
the epicontinental sea,is formed,which takes Caledonian folded belt as boundary of south
and north,and converges westwards and links Qilian sea,as well as opens eastwards. The
Ordos area belongs to western section of the basin,and the pattern of stable continental
platré against movement belt of continental margin trend toward united. During late period
of Late Palaeozoic,Sedimentary basin of intraplate epicontinental sea is turne to continen-
tal deposit, and this sedimentary — tectonic patter is basically inherited during Triassic.
Western and Southwestern margin of the area come to uplift intensively because of ocean
crust subduction within Tethys tectonic domain,and more than 3000m in thickness ,coarse
clastic sediments are formed in front of the margin. At this time,Ordos basin belongs to a
party of huge intracontinental basin, which takes Caledonian folded belt as sedimentary
boundary of south and north,and western side of the area features well — developed of
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thrust fold. A system discussion on the huge intracontinental basin is made by Liu Shao-
long (1986).and he considered that there exsit an united giant basin.range close to 9 X
10°km?*, in north China at that tinme,Zhao Chongyuan (1990) considered that the giant
basin is a result of convergence westwards during early period. In late period of Late Trias-
sic.development history of the basin.influenced by Indosinian movement,came to and by
means of uplift and denude.

3. Early —middle Jurassic to Early Cretaceous,a formation and development stage ol
the Ordos basin.

After indosinian movement, Chiness geotectonics went into a new period of tectonic
development,that is to say.an intesively active period of marginal — Pacific tectonic domain
and Tethys tectonic domain. Under compressional stress derived from Pacific direction,a
left —lateral Shear close to SN trending,and right—lateral shear close to SN trending from
WS direction,Ordos area is in a down—warped stage of relative stable,and results in for-
mation of the Ordos basin. By way of analysis lithologic character and thickness of Jurassic
and Cretaceous System of western margin of Ordos,it seems that {formation and evolution
of the basin is considerably influenced by Tethys tectonic domain. It can be recognized that
the basin nowadays is result of succeeding reform based on analysis distributed characters
of strata during Jurassic and Cretaceous,and that initial depositional scope is more than
that of nowadays.

3.1 Scope and boundary of the basin

3.1.1 Northern boundary of the basin

Northern margin of the Ordos basin is neighbouring Hetao fault depression. A great
amount of exploration have been carried out by changqging Bureau of Petroleum Explo-
ration in the fault depression. Up to now,it has been found that lamellibranch fossil of late
Jurassic to Early Cretaceous in Linhe ,Huhe and Jilantai depression. By virtue of the discov-
er,it cannot be denied that there exsit Lisangou Fm. and Guyang Fm. (After Guo Guang-
ming et al,1980). No geological proof that is convinced has been found yet,although some
one takes the down — warped above mentioned as an alone basin. According to strata of
Middle — Lower Jurassic within northern section of the Ordos basin is overlaped and
changed coarse — grained north wards,north boundary of the basin is approximate to Ula
Mts. to Daging Mts.

3.1.2 Southern boundary of the basin

Southern margin of the basin is neighbouring Weihe fault depression. Due to the fact
that there is no a drill hole through Cenoczoic Erathem in Weihe fault depression,Southern
boundary of the basin is only determinated by means of analysis data of earthguake explo-
ration here. It has been illustrated by the data that there is obriously difference in basement
tectonic at both sides of the Weihe fault,that is,south side belongs to a party of Qiling
orogeny belt,and north side to a party of Weihe uplift. By way of analysis the fact that
strata thickness of Early —Middle Jurassic in Binxian, Xunyi and Jiaoping is decreasing,
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coarse — grained and poorly —sorted, southern margin of the basin might be limired to
north of the Wethe fault.

3.1.3 Western boundary of the basin

Western margin of the basin is characterized by strong chang of succesing tectonics .
So,there are arguments about determination of the western margin,and point at issue is
the ownership of Rujigou coal field. In Rujigou coal field, not only lithologic characters.
sedimentary environment and underlay srrata of Jurassic as well as inside of the basin can
be compared all about,but also palaeoflow direction at both sides of synclinal points at all
to centre of the Ordos basin. It is showed that sedimentary strata of Rujigou,Early to mid-
dle Jurassic,belongs to a party of the Ordos basin,and western boundary might locate at
the western foot of Helan Mountains to Qingtongxia to Guyuan.

3.1.4 Eastern boundary of the basin

Most of Jurassic strata within the east basin have been denuded, Yan’an area.which is
mainly composed of lake sediments except for sediments of stream system in bottom, and .
obviously, it is not boundary of depositional basin. During Jurassic,Luliang Mountains has
not been formed based on analysis regional tectonics. At that time, depositional system
around the basin opens eastwards, and centripetal pattern is not formed, a ccording to
analysis.

By virtue of coal-bearing features of yan’an Fm. ,seam is symmetrically developed on
both sides of the basin centre within sedimentary section through the basin SN strending.

But,in sedimentary section, EW trending,Seam is only developed on west side of the
basin centre.

It has been illustrated obove that coal-bearing strata of Jurassic in Datong and Ning
wu ,east of Liiliang mountains together with jurassic sediments of Jiyvuan. Henan Province
might be a party of the Ordos basin. Coal —bearing rock series of jurassic,{rom Datong to
Ningwu,are traslated clastic rorck series of coal —bearing into laka sediments that are poor
coal — bearing or Without coal. Those characteristics are similar to that of Shenmu to .
Yan’an,west of Liliang Mountains. Deep — seated lake facies and Sediments of profundal
gravity flow are found in Jurassic strata of Jiyuan. They might take together with lake sed-
iment nearby Yan’an to form a subsidence centre of the basin, On that score, eastern
boundary of the Ordos basin might be east of Datong and Yima,Shanxi Province.

3.2 Evolution and development of the basin

Ordos basin,marked by bearing obvious stages,as respects formation and evolution,
can be divided into four epoches based on geological boundary, types and sedimentary
thickness as well as location of depositional centre. First epoch after Indosinian, coal —
bearing sediments which is formed during late period of Early Jurassic to early period of
Middle Jurassic, and represented by unconformity before Ist episode of Yanshan move-
ment,are inserted between Yan’an Fm. and Zhiluo Fm. ,In the epoch,depositional system

of alluvial ,delt and lake is well-—developed within the basin. Sedimentary in stratigraphi-
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cally ascending order can be divided into three stages: Initial, overlap and offlap filling
based on plane matching features of three depositional systems above mentioneal. Sedi-
ments of the initial stage are obviously controlled by rolling morphology of palaeo—strue-
tural plane in Indosinian. Sandy —argillaceous sediments within shallow —lake are mainly
developed in palaco —swale separated each other,and sandy —gravelly fluvial sediments are
mainly developed in palaec—valley. There is not deposition in palaeohighland. In the over-
lap stage,lake is developed to the utmost extent except for a few districts of the basin mar-
gin,and palaechighland disappearance. Fluvial and delta systems have been shrunk to mar-
gin area of the basin,and lake centre situated at Yan’an and east of Yan’an. An accumula-
tion pattern of strata is typically presented in the form of overlap. The rock type is mainly
Sandston(41. 97%) ,Secondly argillite (26.81 % Yand siltstone (24.78%). In the offlap fill-
ing stage,lake is shrunk towards centre of the basin,and fluvial and delta deposition is ad-
vanced towards centre of the basin. Thus,a typical progradational accumulating pattern is
formed,in which is main sandston (51. 62%),secondly siltstone (21. 85%)and argillite
(21%). The drill hole data showed that variation of strata thickness in range of 200000km?
is limited in numbers. In general,the variation range is 180 to 300m, and mean accumulat-
ed velocity 1s about 20m/Ma. This is a good response to structural condition of relative
stable,and to slowly subsidence of earth crust. Depositional centre is situated at Lingwu to
Weizhou based on strata thickness delineation, and depression direction is NE 35°.

Depositional strata of the second epoch is Zhiluo and Anding Fm. , which is formed
during middle and late period of Middle Jurassic. Due to the fact that structural variation of
the first episode of Yanshan movenent within the basin is very weak,and its basic struc-
tural plane combined with scopt are not essentially changed. During middle period of mid-
dle Jurassic,the basin is filled with sediments of all depositional systems. In late period ,the
basin is mainly filled with sediments of fresh lake system,and sediments of delta system is
only developed in margin of the basin. Red clastic rock series are widespreadly developed,
as influenced by palaeco —climate, and coal —accumulating process disappears. Total thick-
ness of the second epoch depositional strata is 240 to 650m,and mean accumulated velocity
is 12m/Ma. Depositional centre is situated at Huanxian based on stratigraphic isopach ,and
depression direction is NE 25 o |

Structural variation,which is the second episode of Yanshan movement during late pe-
riod of Middle jurassic, resulted in withering and disappearance of the basin of second
epoch. During l.ate Jurassic,depositional basin of the third epoch is formed,and which is
basically under compressional stress just like other basin of eastern area of China. Deposi-
ticnal basin of the third epoch,represented by Fengfanghe Formation, is converged west-
wards into a banding depression along east foot of Zhuozi Mountains to Pingluo to
Qianyang. Depositional strata derived from paroxysmal talus of the west structural acfive
area. Those talus are composed of wedges,a kind of red conglomerate,difference in thick-
ness at SN trike. Its maximum thickness is 2000 m, minimum 109 m, and angular uncon-

14



formity with underlying strata is obvious. This showed that the third epoch of the Ordos
basin with respects of structure is not guier when it formed.

Depositional basin of the fourth epoch is formed during initial period of Cretaceous,
influenced by principal episode of Yanshan movement. Just like the third epoch basin,set-
tlement is obvilusly developed in fore margin of thrusting and napping systems within mar-
gin of the basin. Gravelly talus.derived from structural active region,is laterally filled in
the basin with SN stretching. At the same time,superposition and overlap of strata took
place, expanded eastwards, and its eastern boundary might be in west of Yellow River.
After development stage of alluvial plain,sediments of lake depositional system are filled.
Total thickness of depositional strata in the fourth epoch is 600 to 1200 m, and mean accu-
mulated velocity is 33m/Ma. , Depositional centre is situated at west of Huanxian .and de-
pression direction is close to SN . During late period of Early Cretaceous.Ordos basin is fi-
nally withered away, and then all area is in state of slow uplift.

3.3 Process and regularity of coal —accumulating

There exsit three units of coal —accumulating rock series, that is Carboniferous and
Permian, Triassic and Early —Middle of Jurassic in the Ordos basin,and total resources of
coal is close to 2X 10" tons. It is an exceptionally large coal —bearing basin in the world.
In fact, Ordos basin is formed after there exist coal —bearing rock series of Carboniferous ,
Premian and Triassic. The present paper does not deals in detail with the process and reg-
ularity of coal —accumulating before the basin. In stratigraphically ascending order, five
units of seam in coal —bearing rock series during Early to Middle Jurassic are formed with-
in the basin, and except that there is not accumulation seam in central basin with lake de-
position for long,that is,Yan’an, Yanchang and Yanchuan .

The overall distribution of the seam is controlled by morphology of the depression,
and coal —accumulating area around subsidence centre of the basin where it is seamless,
takes the form of ring. The number ,thickness and lateral changed regularity of the seam
vary with different position of the basin. Only, one major minable seam is developed in the
south basin, and situated at lowest position in coal —bearing rock series. Plane distribu-
tion scope, thickness and structural of the seam are obviously controlled by palacoto-
pography before coal — formation. It can be recognized that the seam, with maximum
thickness, most simple in structure and being lowest in ash, is situated at axial palaeode-
pression, and, thinning and pinching out towards palaeo—highland.

World —famous mining area of Shenfu, is justly situated at the north basin, Here five
units of seam is well —developed. Major minable seam with maximum thickness, is located
on upper of coal —bearing rock series. and characterized by widespread distribution,stable
thickness and low ash. The seam is diverged and pinched out when thick —coal area tran-
sited towards margin and centre of the basin. The west basin is characterized by lots of
seam, small thickness of single layer and diverging combined with merging.

3.4 Major factors controlled accumulation of seam
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There are various factors controlled accumulation of seam, e. g. palaeoclimate,
palacotectonics and intensity of organic sedimentation, with regard to overall features of
the Ordos basin.

Palaeoclimate, a key factor controlled seam,provided environment in favour of plant
growth and breeding. It is usually by documents considered that the moist and warm cli-
mate is in favour of coal —formation.,and that determines properties of palaeoclimate based
on the face of plant community. But, it is showed by sporopollen data that there is Clas-
sopollis.represented drying temperate ot subtropical zone by its primordial plant,in Fuxian
Formation and in Yan’an Formation. Combined with analysis for formation and distribution
of modern Earth’s surface peat. the authors consider that climate ,when coal —bearing rock
series formed during Early to Middle Jurassic within the Ordos basin,belongs to an alter-
native type which is warm and moist climate in favour of plant rapid growth together with
drying and cold climatc resulted in died out of plant. The judge above mentioned is sup-
ported by inertite thin bed of widespread ditribution in coal.

It is showed by space —time distribution features of seam in the Ordos basin that the
seam is controlled by tectonics to display in two respects, that is, coal —accumulating peri-
od and coal —accumulating area. In detail, the coal —accumulating period is usually con-
trolled by structural transition period,represented by coal —bearing rock series of Early to
Middle Jurassic, which is formed in transitional process from Indosinian with lift to Early
— Yanshan with subsidence. Also,five major minable seams in Yan’an Fm., which bears
very similar {eatures to that above mentioned,that is to say, fluvial and delta depositional
system, marked by lift tectonic setting, are usually under the seam; lake depositional-
system,marked by subsidence setting, is usually over the seam. Coal—accumulating area is
usually controlled by tectonic transitional position. For example, overall plane morphology
of seam in Yan’an Fm. is in the form of ring,and the ring is in turning position from lift
area of the basin margin to subsidence area of the basin centre. In the process of formation
and evolution of the Ordos basin,scuthwest margin of the basin is continuous in tectonic
active area. Just in the area,seam thickness in maximum, represented by Huating mining
ared.

The intensity of organic sedimentation is controlled by palaeoclimate and geotectonice
setting. The palaeoclimate can produce a great amount of plant remains, and provide or-
ganic sedimentation with material. The geotectonic setting can result in abandonment of
organic sedimentation, and provide transportation and deposition of the plant remains with
condition. This tectonic setting only occures in tectonic turning period. Such being the
case, perfect match of palaeoclimate with tectonic turning period is a key factor determined
intensity of organic sedimentation,and the intensity is also a key factor determined coal
forming or not ,and determined inorganic contents in coal. On that score, it is reputed
that the efficacious ways of strategic coal —hunting might be palaeoclimate restoration, by
means of palaeomagnetic research, combined with tectonic settings analysis.
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Assessment for coal resources is based on coal-accumulating process. On the basis of
suggestions from geology,coal mine design,capital construction, mining and adiministra-
tive departments of coal industry production.and in accordance with present coal technique
policies of coal industry,the main contents of coal resource assessment is determined,in-
cluding four aspects of resource condition.mining technique condition,exploitation condi-
tion and exploitation result,and 17 items and 19 parameters. By means of the theory and
method of stratified analysis,structural mode for assessment is constructed ,and the assess-
ment scheme is divided into 15 pairwise comparison matrixs. After separately seeking and
statistically processed written opinions from 30 senior experts in coal production, reseu-
rach,design and government departments.and also evaluating 15 pariwise comparison ma-
trixs through maximum characteristic value method in computer,importance sequence and
value of various assessment parameters and quantitative comparison of different assess-
ment contents have been worked out. On the foundation of resource assessment, present
profitable exploitation zones,future exploitation zones and long-range exploitation process
are differentiated, which possesses significant consulting values for coal industry strategic

westward tranfer.
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