L5 K& *&t&/,:
40 % 4 OIL & GAS GEOLOGY 2019 4 8 A

X EHS 0253 -9985(2019)04 - 0738 - 14 doi:10. 11743/0gg20190405

EDNEPBRBBSER - KSKSBEEELK
—— LA LR P AL ST B — 5 KV LB 4

Y% B F L BEAE R OEEFER
(L AT IF R R B 0 A B GCT  TT95 J648 2141515 2. shI 7l AT IF £ BB T3 100083,
3 ol b TS24 7 T A2 5% A 5 A5 830011

WE . EHFBEATEERTREERANARRE L EEBELN BN RN L, RA T EHE HHRCFURFERE DN EELTE,
HELTHERGINERRIBER BRTED MR PRI TH BRI RA AR RS BB AR E T MR
B 18] V8 B LA R A A R BT P A FLIR AN o RSB (VSD ) 7T 7 4 0.2% ~0.5%FLIR K 5 4, o B oA 2 2 0 & 49 1/50 ~ 1/
100, (B3 kTR AA R RTEENEL, FEREARHTPRLET THRBERE - RATEN(AHE) EERE &7 #
B35 KB WA E B A, 2 8 C(PDB) 3" O(PDB) R A S F 4 2 &M R, AT A P LE T 84 AE R FR, LA
HIA S A SRR T B 445 4048 87 C(PDB) ,8" O(PDB) ,8™S(V-CDT) fi f #9 A2 FE L 59 s M54 (E M@ E(K)HEE R =
A E K7 #6 ,AL O, Fe,0, ,MgO,K,0,Na, 0 A B ARK B8 KBk T L M8 - BB FLME - TERFELGR LA /i,
- BN EME R FEREARG AU T, B L.5~2.0 m B REZETES ka AHK, MM T EHEERKLHIE,
SEIR A SR R (VSD) s R B BB R R KB WAL E L R A - EESGEEAS R

HESEKS TEI22. 1 SCERARIRAD: A

Formation of fault bend fold-controlled meteoric karst reservoir in the middle
and late Himalayan movement: A case study of the Dawangou Formation
carbonate rocks at Yangjikan section, Keping , northwestern Tarim Basin
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Abstract; The karst profile at Yangjikan section, Keping, northwestern Tarim Basin, provides an excellent opportunity to
evaluate the relative importance of reaction between fault bend fold-controlled uplift and meteoric water dissolution-con-
trolled karstification during the middle and late Himalayan movement; and then the porosity caused by interlayer decolle-
ment under structural compression and dissolution was estimated , in line with the comprehensive study of petrographic,
geochemical and fold disengaging analyses. The fold disengaging ( simulated with VSD ) facilitated the result of 0.2% -
0.5% porous zones, accounting for 1/50 —1/100 of the effective and actual empty-cavity rate. However, the porous zones
have played a significant role in Darcy flow channel formation and karstification. The breccias related to mechanical frac-
ture filling, calcareous tufas and megacrystalline calcites are well developed in the Yangjikan section karst reservoir. Com-
pared to the surrounding rocks of the Dawangou Formation, the negative and linear correlation of 8O (PDB)and 8" C
(PDB) in the formation is distinct,and single-phase aqueous inclusions, typical products of meteoric water karstification,
grew in the megacryst calcites within fractures and cavities. A successive tufa depositions from the lower to the upper sec-
tion of karst profile,are characteristic of weakening negative depleted 8”0 (PDB),8"*0(PDB)and 8*S(V-CDT). The
content of Al,O;,Fe,0,,Mg0,K,0,and Na,O decreases from tufas to megacrystalline calcites to( long) cylindrical scale-
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nohedron calcites, indicating a transition in climate conditions from semi-wet to humid, to semi-humid and then to

drought, as well as changes of hydrodynamic conditions. Moreover,the karst cavern of 1. 5m —2. Om high can be formed

within less than Ska under a hot humid and strong hydrodynamic condition, while it may take a longer time in semi-humid

and drought climate.

Key words :fold disengaging( VSD) , geochemistry , karst, carbonate rock , Dawangou Formation ,Middle and Late Himala-

yan movement, Keping-Yangjikan, Tarim Basin
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Fig. 1

Geological sketch map of Keping,northwest Tarim Basin and location of the Yangjikan section
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Fig. 2 Karst landscape and zonation of the Dawangou Formation at Yangjikan section( facing northwest )
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Fig. 3  Sedimentary architecture of karst profile ,sample features of the Dawangou Formation at Yangjikan section,as well as plot

showing the variation of carbon and oxygen isotopes of the calcareous tufas-calcites in fractures and caverns
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Table1 §“C(PDB), §*O(PDB) and §*S(V-CDT) for limestones and karst products of the

Dawangou Formation at Yangjikan section
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Fig. 5 8"”C(PDB) and 3" O(PDB) for limestones and karst

products of the Dawangou Formation at Yangjikan section
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$39.73 x10°°) :(D 3 (454 Sr & BEARXT AR SFY
A 152.4 x107°(146.4 x10°° ~156.4 x 10 °®) ,St/Mn %
5 SE44°8 0. 39 (0. 21 ~0.53), Fe/Mn %A% 1K
11.96(2.2 ~31.2) ,Sr/Ba -3k 79. 48 (2.2 ~ 161.6) ;
@ 4 P4 v A AR B R A O f A, Sr
AR 2k 165,35 x 107°(146.2 x 10~ ~
199.7 x 107%), St/Mn #& k. F 34 0. 31 (0. 24 ~
0.41) ,Fe/Mn 8% E4 4 4.09(2.2 ~31.2),S1/Ba
SN 46.53(4.0 ~69.2) o JFARIE K R HLE B Y St/
Ba [WAE, M7 KRG A BURELS M H &4
it A b (AR A4 2 2 A2 i 20 BEAR A B B
$i:H8 C. E. Jones 25" # H H Mn <300 x 10 °; Fe <
3000 x 10 ~°,Sr/Mn >2 Z AR A 2 4 AT IR B
I, AR e EORL R e 5 - KR T A B K
SOKBUA B B SR ZL Y A 7 )

3) WtoR

@ 3 P4 tEh 6 H 1340 15.98 x 107° (2.3 x
107 ~41.4 x10°%) B+ R 7.01 x107°(1.5 x
107°~17.4 x 107°) , H + B FH R 22.99 x107°
(3.7x107° ~58.9 x10°) ,LREE/HREE -3} 1. 96
(1.5~2.4) ,8Eu F¥40.75(0.71 ~0.80) ,5Ce F-
¥1740.84(0.68 ~0.84) (F£2;& Tc) ;2 4 1H4&R T
AT Y 44.94 x107° (7.0 x10°° ~
123.9 x 107%) , T s -4k 22. 76 x 10 °° (6. 4 x
107 ~54.7 x 10°°) , f& + M40 67.69 x 10 ~°
(13.3 x10°° ~178.6 x 10 °) , LREE/HREE %
1.71(1.1 ~2.3) ;8Eu “F-#124 0.72(0.63 ~0.77) , 3Ce
FHIR0.67(0.63 ~0.74) , £ BTk, H5HEAMLL,
FEA T SR A (YIK 010 - O, Q) s E
ST AT (RESL YIK =003 — D BES YIK -004 - Q) ,
AT FEXT S R S 4R (FE i YIK - 002 ) slokL 4 7 fif
A1 (FEAL YIK -005 +1 K¢ YIK -006 -2) . BR T 45
18 (YJK —002) s E S A (BES YIK —005 +1)
SSIEERAN , HABAE 5 5 A0S T DTS 15 (NASC) Al
KA AT T (PAAS) PV 2fp), 20 5L 55 1F 46
Bl i i AL e A K (RT 8) B W H — (1Y) 4k
A
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Table 2 Geochemical data for limestones and karst products, as well as their ratios in the Dawangou
Formation at Yangjikan section
v YJK-001
(e ATiRe2 (01 =2y) YJK-010-@® YJK-010-@  YJK-002 YJK003 -  YJKOO4 -2 YJK-005+1 YJK-006-Q2
iERlliape
BT/ em 25 80 85 120 140 145 162 170
Ak TR AR (! P52 e Ed g AR 2 BTG KRR
Al, 04 0.51 2.00 0.04 0.05 0.05 0.01 0.93 0.15
Fe, 0, 0.23 1.15 0.04 0.04 0.05 0.08 0.22 0.05
BEILE  MgO 0.49 0.72 0.29 0.28 0.22 0.21 0.41 0.32
/% Ca0 56.11 49.13 57.96 56.95 59.23 56.52 55.38 57.55
Na, O 0.12 0.53 0.03 0.04 0.04 0.03 0.09 0.04
K,0 0.19 0.64 0.03 0.04 0.04 0.03 0.34 0.07
MnO 72.00 737.00 296. 00 346. 00 606. 00 690. 00 438. 00 488. 00
TiO, 167. 00 1418. 00 13. 00 15.00 29.00 11. 00 325.00 62. 00
P 20. 00 133.50 40. 00 40. 10 51.30 77.50 56.30 84.40
Li 16.80 22.40 15.80 15.40 15.50 15.40 18.10 15.80
Rb 6.50 27.30 0.60 0.70 0.80 0.60 13.90 2.30
Sr 359.60 154.50 156.40 146.40 146.20 164.30 151.20 199.70
Ga 1.10 3.30 0.20 0.20 0.30 0.50 1.50 0.40
Ba 7.60 69.40 2.10 0.90 2.30 2.40 37.90 4.00
Cr 4.60 13.50 0.60 0.50 0.60 1.50 4.90 1.30
v 4.90 26. 80 4.80 3.10 3.50 3.90 7.20 6.10
Co 1.00 3.20 0.80 0.90 0.90 0.80 1.50 0.90
Ni 7.70 14.20 7.20 7.40 6.90 7.00 8.20 9.60
Cu 8.80 25.50 20.20 23.90 28.40 22.40 16.90 20.50
Zn 9.60 23.40 38.70 47.90 57.30 41. 00 22.80 37.80
Hg 4.70 4.70 2.70 1.70 2.70 4.70 2.20 1.70
Ag 22.90 52.50 30.50 15.90 24.70 30.80 26.90 19.20
et Pb 2.00 3.70 0.90 1.00 1.10 1.30 1.70 1.10
i oo U 2.70 6.80 2.10 1.10 2.20 1.70 7.20 10. 00
R/ La 4.31 10.22 1.27 0.66 10.20 39.92 3.74 2.14
(pg-g™h) Ce 6.23 18.04 1.74 0.90 13.63 49.16 5.65 2.65
Pr 0.92 2.32 0.22 0.12 1.84 6.02 0.73 0.35
Nd 3.47 8.60 0.81 0.46 7.57 23.34 2.79 1.42
Sm 0.71 1.78 0.16 0.09 1.59 4.29 0.58 0.31
Eu 0.14 0.48 0.04 0.02 0.45 1.15 0.15 0.07
Gd 0.67 1.84 0.18 0.11 1.95 5.06 0.64 0.42
Th 0.11 0.32 0.03 0.02 0.33 0.83 0.11 0.07
Dy 0.63 1.86 0.19 0.12 2.04 4.97 0.70 0.44
Ho 0.13 0.35 0.04 0.03 0.43 0.97 0.14 0.09
Er 0.36 0.91 0.10 0.06 1.09 2.52 0.36 0.24
Tm 0.06 0.14 0.01 0.01 0.17 0.36 0.06 0.03
Yb 0.37 0.89 0.09 0.05 0.97 2.26 0.37 0.16
Lu 0.06 0.14 0.01 0.01 0.15 0.34 0.05 0.02
Y 4.35 10.98 1.48 1.07 15.86 37.42 4.52 4.89
LREE 15.80 41.40 4.20 2.30 35.30 123.90 13.60 7.00
HREE 6.70 17.40 2.10 1.50 23.00 54.70 6.90 6.40
> REE 22.50 58.90 6.40 3.70 58.30 178. 60 20. 60 13.30
L/H 2.30 2.40 2.00 1.50 1.50 2.30 2.00 1.10
3Eu 0.62 0.80 0.74 0.71 0.77 0.75 0.73 0.63
dCe 0.69 0.84 0.71 0.68 0.66 0.65 0.74 0.63
JTEGEIL Mg/Ca 0.010 4 0.017 4 0.006 0.006 0.004 5 0.004 4 0.008 8 0.006 5
Sr/Ba 47.50 2.20 74.70 161. 60 63.10 69.20 4.00 49.80
Sr/Mn 4.97 0.21 0.53 0.42 0.24 0.24 0.35 0.41
Fe/Mn 62.80 31.20 2.60 2.20 1.70 2.30 10.20 2.20
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Fig. 10 Disengaging space based on VSD(a) and its distribution of competent layers in

the disengaging space of a fault-bend fold(b) at Yangjikan section
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Fig. 11

Karst model of the middle and late Himalayan movement, associated with fault-bend fold , interlayer

disengaging void,and meteoric water dissolution at Yangjikan section( see Fig. 2b for the legend)
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