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Pe tr o leu m syste m s o f the
Ta

o u d e n iB a sin
,

M阳st A fr iCa

H皿n g Z砍o n g
t ,
Z ha o B ao shu n ,

Jia n g Qin g e加
n ,

M白n g S o n
gP o an d Li u B o

K ey La b o ra to ry fo r H yd ro earb
o n A e e u m u la tio n ,

Ch in a U n iv e rsity o f Petr o le u m
,

M in istry
o f E d u e a tio n ,

B eijin g 10 2249
,

C hin a

A b str a c t : T h e Ta
o u d en i B a sin 15 a typie a l ste ady in tr ae ra to n ie b asin

.

B ase d o n the d istribu tio n o f

effe etiv e so u r ee r o eks in the Ta o u d e n i B as in
,
e o m b in ed w ith the stru e tu re e har aete risties o f the ba sin

an d the d istri bu tio n eha ra e teri sties o f re serv o ir be d s
,

tw o Pe tro le u m syste m s a re re e o gn iz ed in the basin :

the in fr a
一

Ca m bria n Petr o leu m sy stem a n d the Silu ria n Pe tro le u m syste m
.

Stru etu ra l u Plift an d tim in g

o f Petro leu m g en e ra tio n eo n tr o lled the tim in g o f Petr o leu m e harg in g a n d Pre se rv atio n o f hyd ro c a rbo n

ae e u m u la tio n s
.

M a tu rity
,

ev o lu tio n h isto ry
, a n d d istribu tio n o f effe e tiv e so u r e e r o e ks e o n tr o lled

hyd ro e a rbo n rieh n e ss
.

T he g eo lo g ie a l k ey fa e to r s a n d g e o lo g ic a lPro ee sse s e o n tr o lle d the tyPe o f

hyd ro ea rb o n ae eu m u la tio n s
.

ke y w o rd s:

an a lysis
Ta

o u d e n i B as in
,
so u rc e一 re se rv o ir

一
ea P ro e k a ssem b la g e

,

Petr o le u m sy stem
,

in teg r a ted

1 C ha ra e teri s6 e s o f g e o lo g y

1
.

1 Str 涌g ra phy an d D e p o si舫o n a IE丽ro nm
ent

T he Ta o u d e n i B as in 15 a tyPie a l ste ad y in tr a e ra to n ie

basin in M au ri tan ia a n d M ali
,

w est A衍ea (M ae gr eg o 几 19 9 8)

(Fig
.

l)
.

Its se d im e n t fi ll w a s d o m in ate d by m arin e e lastie

ro ek s w h ie h eo n siste d o f san d sto n e ,
siltsto n e a n d e la ysto n e

.

In a d d itio n , su b o rd in a te e a r b o n ate s w ere also d e Po site d a n d

W er e m a in ly e o m Po se d o f d o lo m itic Iim esto n e an d thiek ly

be d d ed stro m ato lite
.

Thre
e d ePo sitio n a ley eles w ere d ev e lo Pe d in the Ta o u d e n i

B a sin (M
a n n e t a l

,

2 0 0 3 : M a kho u s et a l
,

19 9 7)
.

T he y ar e

in fr a 一

C a m b rian sa n d sto n e
一
ea rbo n a te (i

n e lu d in g lim esto n e

a n d str o m a to lite /d o lo m ite ) d eP
o sitio n a l eye le

,

Ca m brian
-

O rd o v ie ian sa n d sto n e 一
e la y sto n e d ePo s itio n a l ey e le a n d

D e v o n ia n 一

C a rb o n ife r o u s tr a n sg r e s s iv e e la y sto n e a n d

ea rb o n at e d ePo sitio n al eye le
.

Tw
o m a in d ePo e e n te r s w er e Pr e se n t in th e

Ta o u d e n i

B a sin d u ri n g the in fra
一

C am bri a n tim e (To
n g a n d G u a n ,

2 0 0 2 :

U S G S
,

2 0 0 0)
.

T hey a r e the M a kte ir d ePo ee n te r in the w e st

a n d the Ta
o u d e n i d e Po e en ter in the ea st

.

Su bsid e n ee be g a n

fr o m the in fr a
一

C a m b ria n tim e a n d a fe w hu n d r ed m ete r s

o f th ie k sa n d sto n e s w e re d e Po site d
.

In the M id d le in fr a -

Ca m b r ia n tim e
,

th e sed im e n ta ry en v iro n m e n t e v o lv e d in to

m arin e se tt in g
,

w hich le d to the d e Po sitio n o f a su it o f v e ry
th ie k str o m a to lite a n d in te r be d d ed e la ysto n e s (m u d sto n e

a n d s ha le )
.

T he str o m a to lite w a s e o m Po se d o f d o lo m itie

Iim e sto n e
.

T he e laysto n e s eo n stitu te d so u rc e ro ek s
.

In the la te

in fr a 一C am b r ia n tim e ,

w ate r be ea m e shallo w e r w ith tee to n ie

u Plift in g a n d d e Po site d ro e k s w e r e su
bj e e t to w e a the rin g

.

* C o rre sPo n d in g a u tho r e m ail: hu a n g 5 2 8 8@ 163
.

eo m

R e e e iv e d N o v e m b e r 1 3
,

2 0 06
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T he n the ba sin su b sid ed a g a in to r ee e iv e se dim e n ts
.

The

U PPe r C a m brian o v erlie s the in fr a
一

C a m b ria n str o m a to lite

u n eo n fo rm ab ly
.

S u bse q u en t fr e q u e n t m arin e tr a n sg r e ssio n

an d r eg r essio n le d to th e deP 0 sition o f a su it o f ini erb ed d e d

san d sto n e an d sha le sequ en e e s
.

1
.

2 S o u rc e r o ek

The 几
o u d e n iB a sin 15 a

tyP iea lsteady in恤e ra to n ie ba sin
.

So u re e ro eks hav e sim ilar e har ac to ri st ie s
,

bUt the ir th ie kn ess

v arie s fr o m 2 0 m to 5 0 0 m
.

T h e o r gan ie m att e r ab u n d an ee

o f so u re e r o ek s in diffe
r e n t str atig raPhic in te rv a ls var ies

sign ifi e an tly
.

Th e ke ro gen s ar e Pro
一
sa Pr0 Pe lie tyP

e 11
.

So fa 杭 th ere 15 litt le w e ll d咖 in th e Ta o u d e n iB a sin
.

T he

A bo lag
一

1 an d the o u asa
一

1 w ells are th e o n ly we lls dri lled in

the Ma u ritan ian se eto r o f the ba sin
.

The fe atu re s sho w n by

ju st tw o w ells ea n n o t tru ly re fl ee t so u rc e ro ek distri bu tio n

w ith in the e n tire Ta o u d en i Ba sin
.

So urc e ro ek in terv a ls in the

抓心 we lls eo n sist o f re d m u ds to n e
,

du st
一

bro
wn m u d sto n e an d

bla e k m ud sto n e
.

Th ere are tw o Peri o d s fo r th e d ev e lo Pme ni
o f larg e

一
se ale d ePr es sion s in th e T ao u d e n i B asin

.

T h ey ar e

th e in fr a
一

Ca m brian d ePressio n an d th e Pa leo z o ie deP r essio n
.

D u r in g th e in fra
一

C am bri an
,

tw o d e Pre ss io n s w e re d ev e lo Pe d :

th e M a q te ir d ePre ssio n
(o r w e st d ePre ssio n ) in th e w e st an d

Ta o u d e n i d ePr e ssio n (
o r e a st d ePr ess io n

) in the ea st
.

T he

Pa leo z o ic d ePre ss io n s w e re suPe rim Po s ed u Po n th e in fr a
-

C am bri a n s
tru

etu r al eo nfi gu
ratlo n

.

In fra
一

Cam bri an so

urc
e ro e ks ar e m ain ly d istri bu ted in the

M a q te ir an d Ta o u d en i d ePr essio n s
.

Th e Ta o u d en i d ePr essio n

15 ro ea
ted in M a li

.

It e o ve rs a la rg e
are

a an d was bu ri ed to a

gre at d ePth
.

T he M a qte ir dePre ssio n 15 lo e
ate d in Maun tan ia

a n d it e o v e r s a n ar e a m u eh sm a lle r th a n the T a o u d en i

d ePre ssion
.

Pal e o z o ie so ULr c e r o e ks ar e m a in ly e o n fi n ed to th e

Pale o z o ie deP re ssio n s
.

1
.

3 R es e r怕介 R o c k

In teg ra tio n o f c o re s
,
e u ttin g s

,

w ire lin e 10 9 5 a n d 0 11/g a s

招stin g d ata fro m th e o u asa- lan d the A bo la兮 1 we lls in die ate s

tha t six sets o f r ese rv o ir be d s a re Pre se n t in th e Ta o u d en i

B a sin (Ta ble l): L o w e r infra
一

Ca m brian sa n d sto n e
,

M id dle

in fra
一

C am bri an Pa le o
一

kar ste d an d fr ae tu red lim esto ne
,

M idd le /

U pp er in fr a
一

C am bri an san ds to n e
,

O r
do

v ie ian san d sto n e
,
an d

ba sal D ev on ian san ds ton
e (Fig s

.

2
,

3
,

4 an d s)
.

1) L o w e r in fr a 一
C a m b r ia n r e s e r v o ir b e d s : T h e y

m a in ly o c e u r in th e u PPe r Part o f th e lo w er in fr a
一

C a

mb ri an
.

T h ese r ese rv o ir bed s w e re e o m Po se d o f sa n d sto n es w ith a n

a v e r ag e th ic kn e ss o f m o r e tha n 6 0 m
.

D u e to g r ea t bu ria l

d ep th
,
o ld a g e a n d str o n g d iag e n es is

,

Pe tr o Physie a lPro Pe rt ie s

a re g e n e ra lly Po o r. T he CN L Po ro sity 15 a lm o st 0 a n d the

Perm ea bility 15 v ery lo w. It 15 d iffi e u lt fo r them to be effe e tiv e

re setV o ir be d s
.

Fl甘
.

2 p ro fi le sho w in g so u re e ·

re se rv o ir
一e aP

ro e k as se m b la ge fo r o u asa
.

l w e ll

了. b l. , R e serv o ir ro e k s in the
tw

o w e !15 in w e ste rn Ta
o u d e n lBas in

}
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Fl口
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3 Pr o fi le sho w in g so u re e一 res erv o ir
一eaP r o e k a sse m b la g e fo r

A bo lag
一

1 w ell

Fl二 5 Pro fi le sho w in g so u ree 一 rese rv o ir
一e a 一,

roc k a sse m bla ge fo r A bo lag
一

1 w ell

F i口
.

4 Pr o fi le sho w in g so u r c e ·

re serv o ir- e aP

ro ek as sem blag e fo r o u as a一 1 w e ll

2 ) M id d le in fr a 一

C a m b r ia n k a r ste d a n d fr a etu r e d

lim e , to n e s: Th
e to ta lthiekn ess fo r th is in terv ale an re a eh 19 0

m e ter s
.

D uri
n g its d ePo sitio n ,

ther e w as n o in Pu t o f d etri ta l

elasts
.

Str o m ato lite w a s d ev e lo Ped in a

tyP iea l shallo w ePi
-

eo n tin en ta l sea an d tid a l fla t en v iro n m en t
.

T here w e re ac tiv e

0 11 a n d g a s sh o w s d u r in g d r illin g
.

R e se rv o ir be d s w e r e

e o m Po se d o f str o m a to lite
.

T he Po r o sity tyPe v a rie s gr ea tly
.

In tr a
一

Pa r tie le a n d d iss o lv e d Po r e s a r e m o st d e v e lo Pe d
.

T h er e 15 litt le Prim ary Po ro sity w he re as seeo n d ary Po ro sity

15 w e lld ev e lo Pe d
, 5 0 e o u ld be fi lle d e o m Pletely in th e la ter

d ia g en es is T he r e 15 a w e ather e d su rfa e e o n the to P o f the

in te rv al w he re k arstin g an d d isso lut io n to o k Pla ee
,

w hieh led

to th e d ev e lo Pm en t o f d isso lu tio n Po ro sitie s
.

A s a re su lt
,

the

stro m at o lite eo u ld b ee o m e fi n e 0 11 an d g a s r e serv o ir be d s
.

D u e to eo

mP
r essio n an d eo m Pa etio n ,

stro m a to lite e o u ld b e

ea sily fra etu red to bee o m e fra e tu red re serv o ir be d s
.

3) B a sa l u PPe r in fr a
一

C a m b ria n r e se r v o ir s : In th e

o ua sa
一

1 an d A b o lag
一

1 w e lls
,

the re se rv o ir in terv al eo n stitu tes

an 8 0m th ic k sa n d sto n e seq u e n ee in th e b asa l U PPe r In fr a -

Ca m bri an
.

The Po r o sity 15 v e ry lo w. T he re se rv o ir bed s a re

d o m in at e d by tig ht san d sto n e s
·

4 ) M id d le
一
u pPe r u Pp e r in fr a 一

C a m b r ia n r e se r v o ir s :

Sa nd sto n e re s

erv
o ir bed s w ith a th iekn e ss o f u P to 10 0 m ar e

d istri bu ted in the m id d le a n d u PPer Part s o f the U PPe r In fr a -

C am bri an in th e O u asa 一

1 an d A bo la g
一

1 w e lls
.

1
’

heir av er ag e

Po ro sity 15 8
一

15%
.

5) o rd o v ie ia n sa n d sto n e s : T he O rd o v ician 15 d o m in ate d

by sa n d sto n e s (C hen e t a l
,

2 0 0 7 )
.

Its thie kn e ss 15 be tw e e n

4 0 0
一

5 00 m
.

T he sa n dy se qu e n ee 15 a m a in re serv o ir in te rv a lin

th e Ta o u de n i B asin
,

w ith 0 11 an d g as sho w s
.

T he Po ro sity 15

aP Pro x im a te ly 7
一

15% an d ea n re ae h as h ig h as 18 to 2 2% in

so m e inte rv als
.

T he Pe
rm

e ab ility 15 0
.

2
一

1 m d
.

6 ) B a sa l D e v o n ia n r ese r v o ir s : T he D ev o n ia n o v e rlie s

the o ld er seq u e n ee s u n e o n fo rm
a bly. O v e r the u n eo n fo rm ity,

tillite an d sa n d sto n e w e re d ev e lo Pe d
.

T he basa l D ev o n ian in

th e o u a sa
一

1 w e ll 15 a se t o f sa n d sto n e re se rv o ir b ed s an d is a

su it o f bri tt le fi n e to m e d iu m g ra in e d sa n d sto n e
.

T he a v e rag e

Po r o sity 15 10%
.

1
.

4 CaP ro c ks

C aP ro e ks

are d ev e lo Pe d in v a ri o u s str a tig r aPhie in terv als

in the o u asa 一 1 a n d A b o lag
一

1 w e lls
.

T h ey a re d o m in a te d by
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m ud sto n e s a n d Sha le
.

D u rin g th e M id d le in fr a
一

C a m br ian
,

d ePo s itio n a l

en v ir o n m e n t w a s n e ritie a n d m u d sto n e w a s d ePo sited
.

T he

tight ea lear e o u s m u d sto n e thie kn e ss 15 uP to 2 0 0 m
.

Se a lin g

eaPa e ity o f this se t o f m u d sto n e 15 v ery g o o d
.

D u rin g the L a te in fr a 一

C a m br ia n
,
s e a le v e l e h a n g e d

fr eq u en tly
.

T he re w e re n u m er o u s ey ele s o f san d
一

m u d sto n e

se que n e es
.

Mud sto n e th iekn e ss vari e s fo r m u d勿 in te rv a ls in

d iffe
r en t eye le s

.

In d iv id u a l m u d sto n e la ye rs ar e 10 m
一

2 0 m

thiek an d so m e o f th e se ean re ac h 5 0 m
一

6 0 m
.

The m u d sto n es

ar e g ra y an d bro w n in eo lo r a n d n o rm a lly in te rb edd ed w ith

sa n d sto n es
.

T hey ha v e ex Pe ri enc ed in te n siv e d iag e n esis a n d

ha v e g o o d se ala bility.

D u rin g the C a m b rian
,

tw o la rg e se a le san d
一

m u d sto n e

e yele s w e re d ev e lo Ped
.

T he m u d sto n e 15 gray an d fa irly thiek
.

Cam b ria n m u d sto n e s a re aPPro x im ate ly 190m
.

thie k in the

A b o la g
一

1 w e ll a n d 3 6 0 m in the o u a sa
一

1 w e ll
.

T hey ha v e

go
o d sea lin g eaP ac ity

·

D u rin g the S ilu ria n ,

tw o Per io d s o f d ePo sitio n h ia tu s

o c e u r re d
.

B u t the S ilu ria n a s a w ho le 15 a tr a n s g re ssiv e

se q u e n e e
.

T hie k m u d sto n e w a s d e v elo Pe d in th e
Ta

o u d e n i

d ePre ss io n
.

Th e Silu rian mu ds to n e ean ac t a s a go o d se a lfo r

the o rd o v ie ian re se rv o ir s
.

1
.

5 竹Pe s o f so urc e 一

re s e rvo 卜
e
即 roc k “se m b la g e

In the ba sin
,

th re e tyPe s o f so u re e
一r e se r v o ir

一
ea P r o e k

a sse m bla g e s
,

in situ so u r ee an d r e serv o ir, lo w e r so u re e &

u PPe r r e se rv o ir
, an d u PPe r so u r e e & lo w e r r e se rv o ir a re

d e v elo Ped
.

T hey ar e illu str ated in Fig
.

6
.

2 Pe tr o le u . . syst em

B a sed o n th e d istri bu tio n o f el介e tiv e so u rc e r o c ks in the

Ta o u d e n i B a sin
,
eo m bin e d w ith th e strU etu r e eha ra eteristie s

o f the ba sin an d the distri bu tio n e har aete ri stie of the r eserv o ir

b ed s (B ai a n d Z he n g
,

2 0 0 7 )
,

tw o Pe tr o le u m sy ste m s ar e

r eeo gn iz ed in the ba sin
.

o n e 15 th e in fra
一

Cam bri an Pe tro leu m

system a n d th e o th e r 15 the S ilu ri a n Pe tro leu m sy ste m
、

T he y

are illu str ated in Fig
.

7
.

2
.

1 In fr a
一

Ca m bri a n g“ system

In th is sy ste m
, so u rc e r o ek s a re e o n fi n ed to the M id d le

an d u PPe r in fr a
一

C am br ian
.

T h e y a r e w id e sPr e a d in the

T a o u d e n i B a s in a n d b e s t d e v e lo Pe d in th e M a q te ir an d

Ta o u d en i d ePre ssio n s
.

E x ee Pt the ra m P r eg io n s
,

the so u rc e

ro e ks ar e m atu r e
.

T he m a x im u m R o v a lu e 15 o v er 3
.

6 % at

the b ase o f the m id d le in fr a 一

Ca m br ia n an d 2
.

6% at its to P
.

T he in fr a
一

C am b ria n so u r e e r o ek s b eg a n to g e n e ra te 0 11 in

the la te in fra
一

C am bri a n an d en te re d the Pe a k o f 0 11 a n d g a s

g en er a tio n in th e O rd o v ie ian
·

D ev o n ia n
.

T h e so u re e ro e ks

be e am e o v er m a tU r e by the e n d o f the C a rbo n ife r o u s
.

T he

Po st
一

H erc yn ian u Plift in g h alte d hyd ro e arb o n g en e ra tio n in th e

in fr a
一

Ca m br ian
.

T h e 0 11 a n d g a s g e n er a te d b y th e M id d le a n d U PPer

In fr a 一

C am b ria n m u d sto n es e o u ld a e e u m u la te in the s am e

str atig ra Phic in terv al
,

the o v e rlyin g stra ta o r th e u n d erlyin g

str ata by v ert ic a lm ig ratio n thr o u g h fa u lts o r
fra

etu re s
.

0 11a n d

g a s sh o w s
fro m this sy ste m w er e fo u n d thro ug h o u t the in fr a -

C a m b ria n
.

A te ste d g a s fl o w w a s re e o rd ed fr o m A b o la g
一

l

w e ll
.

T h e d istri bu tio n o f the sy ste m 15 sho w n in Fig
.

8
.

T he re serv o ir b ed s o f the g as syste m a re m a in ly e o m Po sed

o f ti g ht san d ston
e s o f th e u PPe

rm o st Part o f th e lo w e r in fr a -

C a m b rian
,

th e m id d le in fr a 一

C a m b r ia n e a rb o n a te r o e k s

an d th e u PPe r in ft a 一

C a m bria n sa n d st o n e s
.

T he sa n d sto n e

rese fV o ir b ed s ha v e a eu m u latlv e th iekn e ss o f 2 0 0 m in the

u PPer in fr a 一

Cam b rian an d th e ea rbo n at e r ese rv o ir bed s hav e a

eu 们。u lativ e thic kn e ss o f 19 0 m in the m id d !e in fr a 一

Ca m b rian
.

T h e s a n d s to n e re s er v o ir b e d s a r e d o m in a te d b y sh o r e

z o n e q u ar tz o se sa n d sto n e s
.

T h e e arbo n ate r e serv o ir s w e re

e o m Po sed o f n er itie an d in ter
一

tid al str o m ato litie lim e sto n es
.

N u m e ro u s r ese rv o ir in terv a ls o c eu r in this sy ste m bu t the ir

Pe trOP hysic al Pr o Pert ie s v a ry gr e atly
.

Po r o sities fa ll in the

ran g e o fo
一

2 8%
.

C am brian e lay sto n e s e o n stitu te the re g io n a l se al fo r the

system
.

T h ey a re w id ely d istri bu ted a n d ha v e a g o o d sea lin g

c aP ac ity
.

F一6 Ty Pes o f so u r ce . re ser vo Ir . c aP roc k as se m b lag e



28 Pe t
.

Sc i
.

(2 00 8)5
:24

一

3 0

2
.

2 5 妞u d 幼碑扮o le u m syst em

T h is s y ste m in e lu d e s th e O r d o v ie ia n
,

S ilu ria n an d

D e v o n ian
.

T he Silu ri a n

wa
s d ePo sited in an ex te n siv e are a

,

larg e r th an the e
听

en t Ta
o u d e n iB as in

.

T h e Silu ri an e laysto n e

Pro ba bly wa
s Pre se n t o ri g in a lly w ithin th e en tire ba sin

.

B u t

s
ub seq u en t u Plift in g an d er o sio n le d to the Pr eserv atio n o f th e

Silu ri an so

urc
e ro eks on ly in th e Ta o ud e n i deP re ssio n ,

w hie h

ev o lv ed in to th e Pr ese n t so ur ee kitehen e en ter. T he S ilur ian
so

urc
e ro ek 15 eo m Po sed o fb la ek o r dark gra y m u d ston es

.

C o m Pa re d w ith the in fr a
一

C a m bria n g a s syste m
,

th e

d istri b u tio n o f the 5 11丽an Pe tro le u m syste m 15 v e ry lim ite d

(Fig
.

9)
.

The so

urc
e ro ek 15 m ain ly lo e a te d in the Ta o u d e n i

de Pre ssio n
.

o u tsid e th e deP re ssio n ,
so

urc
e ro e ks a re v ery th in

an d the ir m a tu rlty 15 lo w 50 that th e y eo n tri but ed litt le to the

5 11画 an Pe
tro leu m sy ste m in th e basin

.

T h e r e se rv o ir s o f th e s y ste m a r e th e O rd o v ie ia n

san d sto n e s an d th e ba salD ev o n ian san d sto n e s
.

T he d iag e n e sis

o f th e se tw o se ts o f san d sto n e re serv o ir bed s 15 、ve ak 50 tha t

the ir Pe tro Phy siea lPr o Pert ies a re g o o d
.

T hey a re g e n er a lly

m o d e ra te to g o o d r ese rv o ir be d s
.

H yd r o ea rb o n sho w s ha v e

be en fo u n d in th e se san d sto n e s
.

T he o rd o v ie ian r ese rv o lr

bed s hav e a th ie kn ess o f 5 0 0 m
.

Po ro sities g en er ally fa llin th e

ran g e o f 7%
一

10 % a n d so m e e an re ae h a s hig h a s 18%
一

2 2%
.

Perm ea bility 15 0
.

2
一

1 m d
.

T h e ba sa l D e v o n ia n san d sto n e s

are m ediu m gr a in ed
.

Th eir av era g e Po ro sity is l()% a n d their

th ie kn e ss 15 aPPro x im a tely 5 0 m
.

T he S ilu ria n m u d sto n e an d th e m u d sto n e in the u PPe r

Part o f the M id dle D e v o n ian eo n stitU te th e e aP ro e k o f the

Pe
tro leum

syste m
.

T h e e aP ro e ks ar e thie k an d hav e a g o o d

se alin g ab ility
.

T he S ilu ria n m u d sto n e 15 the eaP ro ek o f



Pe t
.

Sc i
.
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一

3 0 29

F ig
.

9 D istr ibu tio n o fthe s iluri an Petro le u m syste m in Ta
o u d e n iB a sin

the O rd o v ie ian sa n d sto n e r ese rv o ir be d s a n d the D e v o n ia n

m u d s to n e th e e aP r o e k o f the b a sa l D e v o n ia n s an d sto n e

re se rv o ir b ed s
.

T he tim in g o f hyd ro e arb o n m ig ra tio n a n d a e c u m u la tio n

15 in the Ca rb o n ife ro u s
.

Like the in fra
一

Cam bri a n g as sy stem
,

u Plift in g a n d d e n u dat io n a t th e e n d o f th e Ca th o n ife ro u s le d

to the d estru etio n o f m o st ae eu m u latio n s
.

A s so u r ee r o ek s

lo st the ab ility o f hydr o c

arb
o n g en e

rat io n ,

the ae eu m u lat io n s

a re re g ard ed a s re lie o n es
.

T her efo re
,

the 5 11丽
a n Petro leu m

system 15 a lso eo n s id ere d as a re liet o n e an d fa v o rab le se a lin g
e o n d itio n s a re re q u ir e d fo r Pre se rv atio n o f ea rlier fo rm e d

Pe
tro leum

a ee

um
u lat io n s

.

3 In te g rat ed a n a lyse s o f the m a in e o n tr o ls

o n the ty p e s o f hyd ro c a比o n
ac

e

um
u la ti o n s

B a s e d o n th e a b o v e d is e u s s io n s
,

th e fe a tu r e s o f

hyd r o earb o n a ee u m u lat io n ea n be su m m ari z ed as fo llow s :

3
.

1 S tr u e tu r a l u p lift a n d tim in g o f p e tr o le u m

g e n e r a tio n c o n tr o lle d th e tim in g o f p e tr o le u m
e h a r g in g a n d p r e s e r v a tio n o f h y d r o e a r b o n

ac c u . 口ul a d o us

T he
Ta

o u d e n i B as in su
ffe

re d Po st
一

H e re yn ia n e ro sio n

a t the e n d o f the C a rb o n ife r o u s Pe rio d
.

T he n the b a s in

e x Peri e n ee d lim ited d e Po sitio n d u ri n g th e C re tac
e o u s Peri o d

.

T he s o u r ee ro ek s in the ba s in w e re n o t bu r ie d ag a in to a

m u e h d ee Per d e Pth to b e ab le to g en er ate hyd r o ea th o n s fo r

the se e o n d tim e
.

T he re fo r e ,

hyd ro ea rb o n g en er a tio n to o k

Pla e e fa irly ea rly
.

T he la te C arb o n ife r o u s 15 the late st tim e

fo r hyd ro e

arb
o n g en e ra tio n

.

T h e su b se q u ent g as su PPly w a s

u n ab le to e o m Pe n sa te the hyd ro ea rb o n 10 5 5 r e su ltin g fr o m

th e Po st
一

C a r b o n ife r o u s d iffo
sio n

.

Fo r the in fr a 一

C a m b ria n

Petr o le u m sy stem
, so u r ee r o e ks a re h ig hly m atu re to o v e r

m atu
r e

.

T he y w e re in th e g a s w in d o w by the C ath o n ife ro u s

tim e 50 tha t the g e n era ted g as c o u ld n o t be Pre se rv ed in la rg e

q u an titie s s in ee tha t tim e
(Fig

.

10)
.

3
.

2 M a tu r ity, evo lu tio n his to r y, a n d d ist r ib u tio n

o f e
ffe

etive s o u r ee ro e k s e o n tr o lled hyd r o e a rb o n

ri Chn ess

T h e a m o u n t o f g a s g e n e r a tio n by in fr a 一

C a m b ria n

so u r e e r o e ks 15 v e ry lim ite d a ft er th e C a rb o n ife ro u s
.

T he

d istri bu tio n o f the In fr a 一C a m bri an so u re e r o ek s e o n tr o lled the

d istri bu tio n o f n a
tUr

al g as
.

T he lo n g Pe ri o d o f u Plift in g le d to

the d estrU e tio n o f the ae eu m u late d 0 11 a n d thu s o n ly a sm a ll

Pro Po rt io n o fthe o rig in a lly g en era ted g as eo u ld be Pre se rv e d
.

S ilu ria n so u re e ro eks hav e a lo w e r m atu rity th an In fr a
-

Cam bri an so u re e ro e ks
.

T he y g en er ated a larg er Pro Po rt io n o f

liq u id hyd r o e arb o n s
.

A ltho u g h hydro e ath o n g en e ra tio n w as

ha lte d e a rly, 0 11 w a s m o re e asily Pre serv e d tha n g as
.

T h u s ,

the Silu ri a n Pe tr o leu m syste m e o n tr o lled the g e n e ratio n a n d

d istri b u tio n o f o il
.

3
.

3 T 卜e m a in e o n tr o ls a n d g e o lo g ie a l Pro e e s, e ,

c o n tr o ll e d the typ e o f p etr o le u m a e e u m u la tio n s

T he g e n e r a tio n tim e o f h yd r o ea rb o n a n d Pr o e e sse s

o f Pe tr o le u m Pr e se n ta tio n e o n tr o lle d the e o n c e n tr a tio n

o f n a tu r a l g a s (H u a n g e t a l
,

1 9 9 6 a a n d 1 9 9 6 b ; Li e t a l
,

2 0 0 7 ; D a i
,

19 8 5 ; D a i e t a l
,

2 0 0 7 ; 2 0 0 3 ; Z ha o e t a l
,

2 0 0 5 )
.

Petr o leu m a ee u m u la tio n s in the In fr a 一C am b r ia n Petro leu m
system ar e d o m in ate d by r elie g a s a ee u m u latio n s

.

G ase s in

the str atig rap h ie a n d litho lo g ie tr aPs te n d to b e m o re e asily

Pre serv e d
.

T he se g a s tr aPs a re m a in ly d istri b u ted w ith in th e

d ePre ssio n o r o n the slo Pes o f the d e Pre ssio n s ,

bu t the ir siz es

are
sm all

.

Pe tr o leu m a eeu

mu latio n s in the S ilu ria n Petro leu m

syste m
,

w hich e o v er s a sm a lla rea
,
a re d om in a te d by re lie 0 11

an d g as a ee u m u la tio n s
.

In su r n们n a
ry, la ek in g a thiek Me so z o ie sed im en tary e o v e r

m ea n s tha t the hyd ro c a rb o n Pro sPec t w o u ld Pro ba b ly b e
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, 0 H ydro
e

arb
o n ·

g en erat io n histo ry an d 10 5 5 o f o ilan d g as in Ta o u
de

n i Bas in

m od e fa tC In the l么o u d ell i B a sin
.

4 C o n e lu sio n s

T w o Pe tr o leu m syste m s : in fr a
一

C a m bria n an d S ilu ria n

sy ste m s , are id e n tifi ed in the Ta o u d e n i B a sin
.

T he Pe tr o leu m

ae e u m u la tio n s in the in fr a 一

C a m brian Pe tr o le u m sys te m

ar e d o m in a ted by re lic g a s a ec u m u latio n s an d tho se in the

Silu ri an Petr o leum
system by r elie 0 11 an d g as ae eu m u la tio n s

.

T he S ilu ria n Pe tro le u m sy ste m h a s a be tter e x Plo r a tio n

Po te n tia l tha n the in fr a一Ca m bri an Pe
tro leu m sy stem

.

Fo r th e

in fra
一

C am b ria n Pe tro leu m syste m
,

the fa v o r able ex Plo ra tio n

ar e a 15 a r o u n d the so u r ee k iteh e n a re a
.

T h e fa v o r a b le

e x Plo ra tio n ar ea fo r the Silu ri an Pe
tro le u m syste m lies in the

e astem Part o f the basin
.

R efe 代n Ce S

B a i G P a n d Z he n g L
.

Pa le o z o ie e o m Po site Petro le u m syste m o f n o rt h

A fr ie a : hyd ro e a rb o n d is tr ib u tio n a n d m a in C o n tro llin g fa e to rs
.

Petr o le u m S eien e e
.

2007
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〔加en 5 P, W 台n g Y an d Jin 2 J
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Co n tro ls o fte e to n ie s o n bo th se dim e n ta ry

s eq u e n e e s an d Petro leum
syste m s in Ta ri m B a s in

,

N o rt h w e st Chin a
.

Pe tro le u m Se ie n e e
.

200 7
.
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一
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D a i J X
.

C o a l
一

fo rm e d g a s in w e s t S ib e rian ba s in an d its e o n tro llin g

a e e u m u la tio n ru le s
.

N a tu r a l G a s G e o s e ie n e e s
.

19 85
.

5(l): 4
一

11 (in

C hin e se)

D a i J X
,

W七1 Y 2 an d Z ha o J 2
.

Im Po rt an t ro le o f the fo rm a tio n o f g a s

a e eu m u la tio n s in th e lat e sta g e in the fo rm a tio n o f larg e g a s fi e ld s
.

C hin e se G e o lo gy
.

2003
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一

19 (in C hin e se )

D a i J X
,

Z o u C N
,

Ta o 5 2
, e t a l

.

Fo rm
a tio n e o n ditio n s a n d m a in

e o n tr o llin g fa e to rs o f la rg e g a s fi e ld s in C h in a
.

N a tu ra l G a s

G e o s eie n ce s
.

200 7
.
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4 84 (in Ch in e se)

H
uan

g Z L
,

G a o Y B a n d H a o 5 5
.

Qu a n tita tiv e e v a lu a tio n a n d

叩Pliea tio n o f e o n e e n tra tio n se a l o f eaPro ek
.

A e ta S ed im en to lo g ie a

Sin ie a
.

19 96a
.

14 (2): 89
一

94 (in Chin e se)
H uan g Z L

,

H a o 5 5 an d Ya n g J Q
.

Th e dyn a m ie e qu ilib ri u m s tu dy o n

n a tU ra l gas m igI’a tio n an d ac e

urn
u la tio n in Pin glu o b a Field o fWe

st

S ieh uan
.

N a tu ra l G as G e o se ie n e e s
.

199 6b
.

16(2): 9
一

11 (in C hin e se)

LIJ
,

Huan g 2 L a n d Wa
n g H

.

C o n tro lo f th e tim e effe e t o f hydro e

arb
o n

g e n e ra tio n o n d is trib u tio n o f 0 11 a n d g a s : Ta k in g L ish u fa u lt

d ePre s sio n in s o u th e a stern uPlift e d a re a ,

th e so u the r n S o n g lia o

B as in
, a s an e x

am Ple
.

Natu ra l G as G e o seien e e s
.

20 0 7
.

26(9 ): 14
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(in Ch in e se)

M朗g re g o r D S
.

G ian t fie ld s ,

PetrO leum
syste m s a n d ex Plo ra tio n m aturi ty

o f A lg eri a
.

in Ma e g re g o r D S
,

M o o dy R T J a n d C lark
一

Lo w e s D

D (ed s
.

)
,

Pe tro le u m g e o lo gy o f N o rt h A fri e a : G e o lo g ie a l S o e ie ty,

Lo n do n
.

19 98
.
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G a lu shk in Y a n d L o Pa tin N
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B u ria l histo ry an d k in etie

m od elin g fo r hydro
e a rb o n g e n e ra tio n ,

Part 11
,

A PPlyin g the G A LO

m o d el to S ah a ra n b a s in s
.

A m e rie a n A ss o c ia tio n o f Pe tro le u m

G co lo g ists B u lletin
.
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0 11 an d g a s fi eld s
.

In H a lbo u ty M T (e d
.

)
,
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o f th e de ea de 19 90
一

19 99
.
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一

10 5

肠n g X G a n d G u a n 2 Y
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A tla s o f Pe tro le u m E x Plo r a tio n a n d

E x Plo itat io n o f th e W brld (A 州ea M o n o g ra Ph)
.

Be ijin g : Pe
tro le u m

In d u stry Pre ss
.

2002 (in C hin e se)

U岌万
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U
.

S
.

G e o lo g ie a l S u r v e y W o r ld Pe tr o le u m A s s e s s m e n t

2 00 0
一
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2 000
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D D S
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Z h a o W Z
,

W a n g Z Y
,
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, e t a l

.

C o n e ePt
,

C o n n o ta tio n a n d

e v aluat io n in d ex o f hig h effe e tiv e gas so u rc e kitehe n an d its a e tio n

to the fo rm a tio n o f hig h effe e tiv e g a s Po o l
.
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.
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