% 26 K % 8 M RRAFEHZF Vol. 26 No. 8
2015 % 8 A NATURAL GAS GEOSCIENCE Aug. 2015

doi:10. 11764 /j. issn. 1672-1926. 2015. 08. 1563

NERARR TERERITFHT S PERUEE

IRV, RMERV, AN, R FE
(1. PR EHXRFRAFT)OBATRESEMNE R T EERET,F 102249;
2. P EAMKF(AT) A HBEMARL T o, T 102249)

BE N EARAGRAEARBASAHRNEIZARELZZ—, ARABRAKRHNE LR
AAMEA TN GRS o A e R B AR EEMT TEXARAFAR 2oy HogtLid £,
GRENA N AR EFERKAMEK, D FL R AT BB RN B HER B AEMY A
HOomW/m* )l AR A 70~90mW/m”, 55 # A be ik BAK , AR HF £ 55~65mW/m’ 5 #
G245, NHRRARRGFHAFARN D TRAEAERLYG AR EABRRERRELIRALEZ
Fo NEABREFHFAR L ESGRFBARA . — B RRBIRAIFAIN L RANE., NG HR
RS FUHERRRT W RM . —FREZHRMER TRiE MM R, EEF 2.5, X FHR LA
S FFBAMRGFEAFAE R LRI = B RIRIRAA R R BB EEFT AR T RRARE,
Foos R RA SR L ARAMBEAZRANBE AT 2 A BRATIE BN T HEALR
OB
KB - ABE R BEARLHFATFAN AR
hE4 %S . TEI22. 1 M AR SR A XEHS:1672-1926(2015)08-1563-08
5| A#& X : Jiang Qiang, Zhu Chuanging, Qiu Nansheng, et al. Paleo-heat flow and thermal evolu-
tion of the Lower Cambrian Qiongzhusi shale in the southern Sichuan Basin,SW China[ ] ]. Natu-
ral Gas Geoscience,2015,26(8):1563-1570. [ VL5&® , ARAZ P, iiAig A . 25, )1 Fg Hh X #hush 2 N R4
AT SR vUE R AL RAE LT ). RIS BB+, 2015, 26(8) :1563-1570.

G 4 s R A R B
A 40 B T 3 ol e T U 02
FUR T TUS AR AN ORI IL gy s i = A7 R I 6L
Fﬁfﬁ{ﬂﬂ’ﬁ%ﬂﬁ‘:ﬂ@m)ﬁﬂiﬁﬁﬁo MJ”@'H{}A&/EEE‘ ﬁi%é’]ﬁfﬂﬁm —‘ﬁj\rlo—znﬂ EX#[E}IIﬁ%:f@I)Lé\‘#@%
RS RIROUEIR A I PRSI g o gt i gt 915 AR LR 2 65
RIT DB A B TSR R A T e w51 30 7 0 e 0 40 8 %
SERAG AR TICE AT e g
. 4m m s = 1 JIL T

Wt BRI R ) X R RS AT 4 R
ik éﬂ‘ﬁf”{z EREA ARG ESEY, e K A A i BR Bl g AR R B g Z AR D R

~

TEEH X A T LR A A PR RO R B K A g 1 (U—Th) /He 2674 i
WS T R REE RO R U I A A S R A R BT A AN DO 1 A e o A A R
TP W% X HRARRBGR A 7 B — =B — R

ks B :2015-04-28; f& [ H #7 : 2015-05-22.

ESTE . R ESEMIII &R (“973") 35 H (45 :2012CB214703) ; [ % A AR5 405 H (435 41125010 ; w1 [F 47 10 R4 61 357
4T E (42 .2013D-5006-0102) B4 ¥ Bl

YEE B A VL3R (1992, 53 LRI B0 L W 9 26 o 3220 DA 3 3l SO 4 b 2 B 5 W VT 4 A 5 . E-maail: jiangqiang2016@126. com.

BWAEE BB (1968-) . 5, Ak A 7 N 242 1 2 R Vil 2 B2 A o 00 b ) s — 3 A e S L B 5 S 2 T

E-mail ; qiunsh@ cup. edu. cn.

0 7l

(1%




1564

X R A

b

. A F Vol. 26

T B f KR AR PR R R R AR LS IR 2
AR BB A KO, I 20 B A S B
LN g 2 ph e 1R B A R IR
BT BE AT A E S

BARSKRE - DUAT A 0F 5 32 2548 Hp 7E 1Y 1] 4 b
FREO 0 B A R R B B X
T VR A A SRR S A D L o O L A A ] B
V4911 V4 Pl i DT 2 gt XA sl 22 S F) BF 8 EL A
Z o WS ECT AT B X A R UA R R A
HLTCERTE AL I BRI AN L L X 29 T 2 IX Vg A
TUE HE AR AR I PR TSGR AS PR I BIF 5

2R SCOR B8 T TR S 3T 3 (R iy i b 40 1k 52
R i D) AR S R 4 A M U LG S Y K A 4

ves B =82 [nes [ ]a%s [

=

A BT M X JE R G AT S A A A LR Y
PATEAL S AR O DU R BRI 7S A B U PP A £ 3
T M B 1) SR R

1 3y RBE L

PO 25 407 F 4 1 B R AL A 3 1 e
Al bR A R — RS . I
DY@ o -3 20 TN A o A vl R SR WS < oE i
By B BE LA B e = 28 i 2 A 00 £ i i £t By
B DI p i XA A5 1R e BE B 417 1 )0 e A1 2
RGN R R e R (PR v L i |
B AR i 2 < ol B AR N A B S A
P RS 19 AR (B 1D

|5z [oma] ks Hi A Bt 4

1 iRt REESHRA LD

Fig. 1 Geological setting and borehole locations in the southern Sichuan Basin
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Fig. 2 Vitrinite reflentance versus depth in typical wells in the southern Sichuan Basin
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Fig. 4 Thermal history of typical wells in the southern

Sichuan Basin
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Fig. 5 Temperature and burial history of the Qiongzhusi shale of typical wells in the southern Sichuan Basin
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Paleo-heat Flow and Thermal Evolution of the Lower Cambrian
Qiongzhusi Shale in the Southern Sichuan Basin,SW China

JIANG Qiang'?,ZHU Chuan-ging"*,QIU Nan-sheng’?,CAQO Huan-yu'"*
(1. State Key Laboratory of Petroleum Resources and Prospecting s China University of Petroleum ,Beijing 102249 ,China;

2. Research Center for Basin and Reservoir ,China University of Petroleum ,Beijing 102249 ,China)

Abstract: The Paleozoic marine shale in the southern Sichuan basin is one of the most favorable fields for
current shale gas exploration in China. The paleo-heat flow history of 5 wells in the southern Sichuan basin
were reconstructed by using the vitrinite reflectance (R,) data. The heat flow in the Paleozoic was relative-
ly low,but a heat flow peak occurred during the Permian, with a maximum value of 110mW/m? in the
southwestern area and 70-90mW/m?” in the southeastern area. After the Triassic,the heat flow gradually re-
duced to the present 55-65mW/m’. Based on the thermal history results,the thermal evolution of the Low-
er Cambrian Qiongzhusi shale were modeled. Due to the difference in burial history and heat flow history,
there are differences in the thermal evolution of the Qiongzhusi shale in different regions in the southern
Sichuan Basin. In the southeast area,the Qiongzhusi shale began to generate oil during the Silurian, then it
experienced a rapid thermal evolution stage and became overmature during the Permian. However,in the
southwest area,the Qiongzhusi shale became mature in the Carboniferous period,and it evolved rapidly in
the Permian,during which time the R, reached 2.5%. The burial depth of the Qiongzhusi shale in the Les-
han-Longnvsi paleo-uplift area was relatively small during the Caledonian period, so the source rocks re-
mained immature during that time. These source rocks didn’t begin to generate oil until the Middle-Late
Permian, then they began to produce gas during the Triassic and became overmature in the Jurassic.

Key words: Thermal evolution; Shale gas; Thermal history; Qiongzhusi Formation; Southern Sichuan Ba-
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