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The location of Zhenjing area, Ordos basi#
= s 2—MEE 5 X 2R 3—HFEIX
1—Boundary of Ordos basin; 2—boundaxy

Fig. 1

of tectonic unit; 3—study area
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Fig. 2 The distxibgtion feature of grain-coating chlorite
(mediliéd after Billault et al. , 2003)
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a— The walls of primary pores; b—the contacts between

adjacent detrital grains
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NahleyT  The simple table of Upper Triassic Yanchang Formation in Zhenjing area, Ordos basin
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Table 2 Composition of clay minerals in Chang 8 sandstones from Zhenjing area, Ordos basin
Iy FiR= iR Loy BB WARX & A (D)

(m) “M IES = {G7P) ZikRA U /SR CARiIES]

7]9 2266~2273 10 7~19/12 28~43/37 18~44/30 10~38/27 4~11/7
ZJ17 2254~2266 10 8~19/14 21~45/36 16~43/28 18~38/30 5~9/7
Z]25 2258~2270 4 5~9/7 13~26/22 24~37/30 11~25/19 17~39/29
7]26 2059~2075 9 10~18/12 9~43/28 10~29/21 30~59/40 6~22/11
7]27 2189~2200 9 7~36/16 6~36/22 10~31/21 28~68/47 5~16/10
Z]5-10 2251~2274 8 5~14/9 16~36/28 19~46/29 26~39/3% 7~15/9
ZEE R E 50 5~36/12 6~45/30 10~46/26 10~ 68734 4~39/10

T 7~19/127 FoR I/ ME ~ B ORAE/F 218
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FLrr s BXHFL B AT HL Ak e A it A7 3e AR R WAL B A L
LRUCAT B TR S R T T A RN AR R A el
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BGRB8 R AH B I 1 B 9 R B L HEAE 20 ~
40 CH 70~80 CHREE X N E K e M B p . 52X
N7 B VR 43 5] S <1000 m Fil 2000 ~ 2500 m 2 [i]
(Billault et al. , 2003),
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B 1E AR I AE T 25 5 W . e 1 BT BT 45 AL )
AT AR 1 O (L (85 % ~ 88.%%) » (LB % 52
Ve A A2 45 7 =8 11550 25 2R 52 i A4S K (Hillier and
Velde, 1992; Hillier, 1994; Berger et al. , 2009),
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(fodified after Zhang et al. , 2011)

HH T ORI 4 Y A )RS BB B L TE U AR AR H L R
BRI . A R BT RE O 40 B 45 R s H SiO,
20.33%~53.20%, 1 33.09%; AL O 7 9. 94 %
~25.66% Z ], F 4 19.61%; FeO Jy 9.74% ~
56.47% -3 25. 67 % ;MgO & 3.40% ~15.07%,
T 8.83% (3 3),

ASCLA 14 AR AR AE RS [F] 2 B 2 e A 1Y

SRR E S TR (R O R Fe S ARE
B R AR AR H AR R e A )
Fe't &g — /N T 881 5% (Deer et al. , 1962;
Shirozu, 1978) , AR R 3 Mgk R, 45R
R Bl R R JE gk 08 A 1 A6 22 2R (Fey i Mgi o Al
My, o5 Ko o1 Ca. o Naw, o1 5.0 [ (Siz, 55 ALy 1), Oy JCOH ) 5
ALBAT LG8 17 10 %% 50 (Fes o ARGOM
Cay, 01 Mg o1 Nay o1 )5 60 [ (Si. 10 Al g0) $9

2127 Ko.os
OHs ; fLB 72

iﬁﬁ{ﬁiﬁﬂ‘]ﬂ:%fﬁﬂv (Fe, 5 ‘\,@ 12151 Cao1u Kooz
MnO.OZNaO.Ol)5.55[(Si3.13A10.87) OHs;/L’E@Eg%%E

1946 2% Xy (Fevsr Mg 08U is Caos Mo Naw.s
Ko 0516 [ CSiv s Al o) ONJOH, . Bl U I 528 77
FLIE A Fe Mg ViR . ALY LA & 9 Si.Ca.
ALY 5 5 45 & 4 i) Fe Mg, AIY BB A6
B saca‘Amm@ Fe. Mg, AV & #t it
1%, Si.Ca, @ b - HALBR AT ELAR R A AL 7S

P& Foster (1962) Lk Ank . K 8 EH

O W87 B R R . DLk S 5 V8 5 Ak AL B A h

Fo L D g i g e A A S e A L B T BRI AL
B FE ISR e A7 AR BE SR VR A0 AN Rk e A0 ok = B U
TR 2k e A A AR sk e A E 2B e 4 (B D).
T X AL PR AT BLER Ve A7 (FL PR S e A A il AR 2 e
A1 R SR A sk le A, B S L AL R
AR R ERAL S B B B T B U F 12, R
F7S UCHE A7 FH B - B BOBE iy 2t 1 0K i o 2D ([
S5a) AI'"ERTF AIME LA K AU ERE ALY i 38 K 1 sk
AN RE R CIEL S5b) 5 TR IE B 4k U8 A R AIE AH A
(Hillier and Velde,1992; Grigsby,2001), H fLER# £
2R e AT IR 8 TR 1 2% B LR 0 T [ L St R
TR AN O A R VA S-S SR G AL 8 NG
5a) AL {F 7% 37 0 /)N ALY {H 7% 8 3% < (& 5b) L Si/Al
Fb Bt ALY F 3% KT 98/ 19 4 5 (B S0, i U5 7% ) 4
Ve A1 0728 e AT B S LAV T Foster (1962) &
TR R e A YA, B R SRS E
AL S UK EC AL B B 7 B gk 12, AIY(E R F ALY
45 5 (8] 5a.b)

Hillier Fil Velde(1992) i\ M & WA & & R A 5
LRI A LR TR E A A4 R OCA
SRR AT 5 HA A R AR R L 4 3 @ i st
2 AR Py R Y s © 5 O NE AR H 9 R
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Table 3 The crystal chemistry (%) analyses of different chlorites in Chang 8 sandstones, Zhenjing area, Ordos basin

KA o) Ca0 Naz O K, O SiO, TiO, Al Oy FeO MgO MnO Total
1 20. 63 15.91 56. 47 6.99 100. 00

2 0.29 0.47 21.71 15.52 15. 47 7.54 100. 00

i{iﬁ 3 1.29 20. 33 9.94 9.74 3. 40 100. 00

i 4 0.36 0. 41 34.46 24. 44 30. 21 9.81 100. 00

E; 5 0.32 36. 36 25. 66 24.70 12.38 100. 00

i 6 35.27 23.82 25. 84 15.07 100. 00

fi 7 0.81 1.51 0.73 42.73 23.17 22.72 8.01 100. 00

8 0.72 53.20 18. 41 20. 20 7.47 100. 00

1 0.246 0.072 0.035 | 26.152 — 18.713 | 29.378 | 8.841 S{ 0.081 | 83.308

2 0.231 0. 040 0.056 22.113 0.007 17.579 | 29.696 689 0.165 76. 806

£ 3 0. 206 0.015 0.052 29. 875 0.018 23.248 | 29.009 PN\ 711 0.074 92. 208
1 0. 560 0.033 0.095 26.917 0.007 20.060 | 29.516 8. 982 0.086 86. 256

7} 5 0. 242 0.021 0. 080 26. 092 0.007 18.346 | 13. (34 7.933 0.107 66.312
?;.‘ 6 0. 352 0.021 0.059 24.954 0.034 21.037 | 30.4%9 9.047 0.096 85. 769

g | # 7 0.199 0.031 0.055 28. 620 0.028 23.269 <\30) 571 9.103 0.155 92.031
% 8 0. 352 0.032 0.328 33.474 - 20. 495 d513. 101 7.304 0.180 75. 266

e | e 9 0. 301 0.166 0.524 31. 346 0.023 23, (145 28.056 7.832 0.173 91. 465
fi 10 0. 484 0.070 0. 444 29.188 — ras525 | 13.338 6. 820 0.205 70. 074

el 11 0. 255 0.041 0. 310 30.578 — 22241 | 29.588 6.611 0.186 89. 810
12 0.361 0.089 1.763 24.504 0. 008 15.968 | 27.244 3.944 0.188 74,067

13 0.333 0.036 0.316 23.383 + 17.355 | 30.316 6. 384 0.135 78. 258

14 0. 327 0. 044 0. 300 25.352 0, 005 17.898 | 29.274 6. 434 0.209 79. 843

1 0. 369 0. 005 0.053 26. 040 0046 15.748 | 13.869 8.330 0.193 64.653

fL 2 0.373 0.058 0. 066 26.988 — 21.092 14. 606 6.907 0.137 70. 227

‘fi 3 2.249 0.178 0. 149 26,412 0.011 19.659 | 14.712 6.917 0.198 70. 215

3 1 5.312 0.033 0. 040 25548 0.017 20.459 | 27.137 8.066 0.212 86. 924

?:E 5 0.215 0.006 0.093 237273 0.010 18.336 | 28.899 7.870 0.125 78. 827

bl 6 0. 390 0.022 0.127 28. 325 - 19.614 | 29.711 6.732 0.211 85.132

7 0.279 - 04329 29. 693 0. 004 21.512 | 30.051 8.201 0.180 90. 240

R 1 0. 144 0. 042 07269 24.847 0.047 18.145 | 39.954 5.473 0.429 89. 350
- 2 0.163 0.028 0,002 27.098 0.018 18.155 | 25.932 | 17.070 0. 464 88. 930
3 0.071 0. 045 02036 26.718 0.070 18.045 | 29.054 | 13.960 0.137 88.110

A 2 e A 1 0.305 QO8R—] 0. 039 29.098 0. 004 19. 829 29. 549 10. 640 0. 280 89. 826

T S 0 1 T A R 2 A A e R B BIL T 5 el R D S S A v R A 2k D8 A 4 A A 2 A o 4 A P BRI T A R R R

RULRYEAT I b A AL 2 B L TR AT P AT 45 2R

2 @ Pl ik g e A e gt N T B O R 6 B
W 5% DX B 2 D53 W 2 e A 24 T B 2 3 i 2L
A RS R A R B 0 S 8 A e R
BUBE S R B U Y B 2 R B — B A R
1), g s0f AR R iR R 45 A W 26 -0 ), HLAE
100 C LA F #a %E £ 7E (Hillier and Velde.1992) .
WA 7E AIY S Fe/(Fe+Mg) HoE B A 5 PE
Pl A o, LB Ao LR AL B 7 S 2R 8 A0 1 ALY [H Bl
Fe/(Fe-+Mg) HAA 193G I 34 < H L B A L 4 e
A7 AT JiE UL 30 2% ) AL B e 5 1) ALY {E BE Fe/
(Fe-+Mg) FUAH B9 35 KM 34 K (B 5d) , iX R TE Fe
Hir Mg kb, i T B A g A S5 R, o
VFEE Z i ALY B4 Si i Rl IR 6E S g e A iy AN E

B Fe/(Fe+Mg) A 134 RAEMA K (& 5. BF
FEIX A ST 2 8 A1 1 /IR L B R P Fel ALY
Mg =FCE 4. ) Fe 5§ Mg.Fe 5 Al" Jt Mg 5
AR DG B (Il Sen £, @) Hal &t o AL B A L
S FLB RIS e 1 BBk Fe X ALY (&
o, KA Fe XF Mg 9 8 . H LB AT HL 4808 A1 )\
1) UL 0 2% B LR b0 7 1) Fe £ 5 32 8 3%
AV ZE B U /N o i VR i 2k U6 A1 ) R A Fe
XF Mg ) 8 4,

Laid (198 R #ELEE 409+ Al/(Al+Mg+
Fe) kil R gt A1 5 B H I R, — ol f iR
JOT 2 AR T o8 1 2 08 A L b B R T B b i R ) %
T B E ) Al/(Al+Mg—+Fe) Ffi (0. 35),
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Table 4 The estimation of structural formulae and characteristic values of different types for chlorite
in Chang 8 sandstones, Zhenjing area, Ordos basin
M—E L] - B 7
xm LB SRR 47 LB A . c
WERRL S (5 | GEALRT 0 (5) | SR ED T (D) et JeicD
Ca 0.02~0.06/0. 04 0.03~0.07/0.04 0.02~0.07/0.04 0.03~0.62/0.16 0.01~0.02/0. 01 0.03
Na 0.00~0.02/0.01 0.00~0.03/0.01 0.00~0.03/0.01 0.00~0.04/0.01 0.00~0.01/0.QY ‘ 0.02
K 0.01~0.29/0.09 0.01~0.07/0.04 0.01~0.29/0.05 0.01~0.04/0.02 0.00~0. 04/07 0k 0.01
Si 2.99~3.73/3.36 2.76~3.15/2.98 2.76~3.73/3.10 2.80~3.49/3.12 2.80~2.86143,783 3.03
Ti 0.00~0.00/0. 00 0.00~0.00/0.00 | 0.00~0.00—0.00 | 0.00~0.00—0.00 0. 00~0.0%/p.M0 0. 00
Al 2.45~2.80/2.69 2.53~2.75/2.66 2.45~2.80/2.66 2.48~3.04/2.69 2.23&2:01/2. 31 2.43
ALl 0.27~1.01/0. 64 0.85~1.24/1.02 | 0.27~1.24/0.90 | 0.51~1.20/0.88 L da~1.20/1. 17 0.97
AV 1.64~2.41/2.06 1.43~1.87/1. 64 1.41~2.41/1.76 1.44~2.35/1.81 1.96~1.21/1. 14 1. 46
Fe 1.22~2.96/1.88 | 2.35~3.14/2.71 1.22~3.14/2. 46 1.49~2.93/2.19 23\26~3.77/2.88 2.57
Mg 0.76~1.53/1. 24 1.02~1.49/1.26 | 0.76~1.53/1.27 1.11~1.66/1,/3% 0.92~2.66/1.94 1. 65
Mn 0.01~0.02/0.02 0.01~0.02/0.01 0.01~0.02/0.01 0.01~0.02/0,92 0.01~0.04/0.03 0.02
* R2T 4.90~7.76/6.28 | 7.08~8.67/7.97 | 4.90~8.91/7.49 5.54~8N7§/Y.08 9.46~9.93/9. 69 8. 49
* Sum( V) 9.91~11.49/10.6711. 04~11.73/11. 43/9. 91~11. 82/11. 20[10. 35~TT"%3/11. 05/12. 00~12. 11/12. 04 11.53
Si/Al 1.09~1.39/1. 25 1.01~1.17/1.12 1.01~1.39/1.17 1. 6~3740/1. 16 1.16~1.27/1.23 1.25
Fe/(Fe+Mg) 0.49~0.79/0.59 0.65~0.73/0.68 | 0.49~0.79/0.65 | 0\ 489~0.71/0.61 0.46~0.80/0. 60 0.61
Al/(Al+Fe+Mg) | 0.40~0.53/0.47 0.37~0.44/0.40 0.37~0.53/0.42 4.9.38~0.52/0. 44 0.31~0.34/0. 32 0. 37

TR LB SIS AT (D) 7P EF AR T 3T G ALY AR IR ANEEAG AN ARSI BE Az AL T8 ©0. 02~0. 06/0. 04”7
RF T /ME~ KA/ P HE s« RERBE L 28 AR F bR RYT UK P Mg . Mn =3 10 FHUE AN Sum(VD AR 408 47 454 5K

HR R 7S UCE AL FH B T A

102 + 0 b
- a b
0.8- = Dok
e g
™ Fe® A 8¢
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Reservoir characterisitics of Chang 8 sandstones of Yanchang Formation in Zhenjing area, Ordos basin
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Abstract

The study of Chang 8 sandstones from the Upper Triassig Yanchang Formation in the Zhenjing area,
Ordos Basin, was undertaken to unravel the characterigtigs of chlorite minerals, such as type, occurrence,
formation time and origin and so on. The chlorite infinarals in the Chang 8 sandstones present as three
different occurrences: terrigenous clastic chloritfes-authigenic chlorite and alteration chlorite. Among
them, the authigenic chlorite occurs as grain-e¢atings, pore-linings and pore-fillings, with the pore-lining
chlorite as the main type, and their formati¢iséquence is grain-coatings—pore-linings—pore-fillings. The
terrigenous clastic chlorite was synsedimentary product and alteration chlorite formed through all the
period of diagenesis. Chlorites of @ifferent types are characterized by various crystal chemistry,
distribution pattern, and mechanistn®/The terrigenous clastic chlorite, along with clastic grains, was the
product of transportation, forping mainly in weakly dynamic sedimentary environment which contains
highest contents of Fe, Mg, Mr/and Al", and lowest contents of Si, Ca and Al". The alteration chlorite
has higher Fe, Mg, Al", and less Si, Ca, AI" due to the fact that it derived from the chloritization of Fe-
and Mg-rich clastic dragnents, and both have similar distribution patterns. The authigenic chlorite
contains lowest Fes Mgzand Al", and highest Si, Ca and Al", with pore-lining chlorite containing higher
Fe, K and lowenCsc Mg than pore-filling chlorite. The contents of Fe, Mg, AI" from detrital grain edge
to pore centet @nét’the total sum (VI)of cations gradually increase while the contents of K, Si and Al"
decrease. AF'he/gfain-coating and pore-lining chlorites are distributed mainly in the subsea distributary
channels and/mouth bars, with the Fe and Mg materials deriving from the dissolution of flocculated, clay-
like and Fe- and Mg-rich materials. The pore-filling chlorite is subject to the structures of sandstone: the
coarser size and good pore throat structure are conductive to its development , with the Fe and Mg coming

from the discharge of mudstones.

Key words: chlorite; crystal chemistry; origin; Yanchang Formation; Ordos basin
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