Vol. 62 No. 1

UM o wm i i GEOLOGICAL REVIEW ole

2016 41 H Jan .

B AL 8 22 ik B B = 1 = R I A FL BR 72 B A3

—DISRFHIX IS T T5au 4l

FAEY FRUD EENY EERD ALY FnD BED
1) o R 2 BF S I B TR T A S50 L 2, 730020
2) PRI RS HRRRSE SRR B, A, 610500,

3) 2R TR 50 PR, 22, 730001

MFRE : TR, SRR MLV M DX OB SRR M B PRI 1T 32 SE00E i , L 32 B 4 R AR Dy IR AR A I AR ik
BER A, A s A E I R RIE S o Gl RGERY A 5 AR LU B AL A R OF S R B, B e LA
VERREER N KB RS, B LS T R TERHIE , SRR AR A Lo 3, & A i AL, T
AT RENE I M8 R R W a P Mg DU 4R X5 WAUZ 70 A m W) & s HOA A s N i R A B =
A DI S RERS vE A3l J1 22 R, O 1 o A0 F0E 3t AT R P TR 5 5 D O S IR BE L8 A X I R i S 20 A 4
HR P 2 a TS B UL AR 2 73, PR etk = A I DU R Fr) e 8 ) B T BT G, P TR
A3 T4 R s HERA W SRR IR ER AR ™ 1L , FeO HYF-29 75 50 0. 942% , MnO [9-F-£5 35 52 0. 052% , W] A% T
SCRRA T8 AR 19 1 2 o At 75 1, D o T) A S FOUB P AR LR R AE . 1 = A A R ™ A 1 R SR
Wit TR AL, FLBEE AN 80 AR 2 2 AL B 8 1 22 R AR Y 2 BN X — A BUX TS IR R G Mt B e 1
HUERIRER A TR IR A R

SR SREAA] « SRR T 5 S AR 5 R IR S A 2 s METR AR S A o s 40 s )AL s SR LR

AR BRER S AR TE N Rl VA 73t P R B A 5k
MRS  CARIR K B IR o 2 JBUK — K ) 7
BRIRER AR P Bk IREY A o TE—E AT HER
SEHEM A S , O COh EEAEE S  IRRE B R
FI it U (3245 35,2011 R 43RS, 1991 3 =ik A 45
1995 ; ZiE A FIE A ,1996) o [HAME Tz K LM
5 B2 L & 7 < 9 ( Cohen and Thouin, 1987;
Benson, 1993; Bustillo et al., 2002; Tueher and
Wright, 1990) , 28 it %0+ 4 (0 8 % % 3, Bl A=
R A AR 212 & B AR IR £, i)
PREZBRUESE 1 H EAT R4 ry A= il At il e g ( 9
ABLE1991)  INUENE R b — B R = A (LR
85,2012) Jilrbode b DT R 22 G E 2 R 2 58
B CE (T —45,2013) R IZ 4 2 R
AR I (BRI 55, 2012) )i 8 4 3 %
FI38) B iy 3 28 YT 4 2 — B A G B 18 A 0 K e Rt

W (R R A, 2012 ), o Y34 B oty i 2 v T 17 2
=B RIR A (i 75 W45, 2011) DA R n AL sty
R THMEY K E (ER R, 2013) SEEAR
T HBEE PG X IR BT S b R L e (TS, 2013 ) S5 AR
J R AIARBR IR EL & A2 o AR 2012 4FJIE, 1
VU EER TS STk AR S5 2 SRR A e R £
T 63 A FRI A LT 5T 6 X 10 ¢,
BRI BE A L r E SO Il ) o A A
Hh [ A B R R LUSE N I =2a A Al
HIENA M (BURIESF,2012) o AR FEE LK
A AN A P S 3 MR ZE B T TR
i, A A3 S8 08 M DX AR 48 TP d ol A R Y
fili e, A OC T XU i 2 4 ik S AL U 1
PLBRAI B FEED , k= BN A 19 LIRS, I I,
ARSI AT Xk — RS LB A 1 £ o T Jé 2R SR A
WA A2 R 2 R BRAL 2 R AR DT T, B A R ik Fof

T ARSCR P E A TR B I SRR B M R T T M R SR A LR AR (445 2011E-03 ) FT[E 9 S, & T i i A b 7 <
BT SCHER AR K AR T H (4’5 : 20112X05003 ) (1 AR

ke H 5 :2014-12-19 ; Big [5] H 3 :2015-11-29 , FAT- 4 948, Doi: 10. 16509/]. georeview. 2016.01.010

FEZ RIS SN, B ,1965 4FA: , 0+, SRR S TR, h B A RAR KR A R R LR . B8 NI S 5 Bk (e 2y 1
RIBFFE TAE . JmIRHbAE 730020, H R4 22 M T dakoe XM LTS 2% 535 5+, Email ; yuan_jy@ petrochina. com. en,



112 o o F 2016 4F
16240 16260 162180 16300 16320 16340 16360 16380
43 43|
00 00
N
421 g 10 20km 42
80 30
15
42
60
142]
40
42 42
20 20
42 42|
00 00)
AT PR AN BERZAM O BESAM L %2
gé Fluvial S JE I A T 40 A S 5L A ,‘é - gé
Braided delta plain Bf??)}ltepdlaienlta Fan delta plain
B A 5 7 AN T GRD M 12 M JRY AH W
A%l A Lacustrine phase R A Floodplain Beach bar
41| F%n detlta Half(deep)lake subphase "
60 ‘/ri"/ ‘ _ ‘ ‘ PR 60
A 7 44 Wi BRI I HUEE
%ld mguntaln b Phehse . Source direction  main flow wells |
oundaries oundaries direction
162140 16260 16280 16300 16320 16340 16360 16380
B 1 Sk AR 73 i PG B O (3 8 LEARSE 2014, A & 20)
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(a) YH101-26,2930. 05, containing mud dolomicrite, not dyed, casting thin section, blue color indicating the micropores; (b) YH101-293, 3,

160. 40m, containing silt dolomicrite, not dyed, casting thin section, blue color indicating the micropores; (c¢) YH101-14, 2,928. 65m, containing

calcite algal dolostone, not dyed, casting thin section, blue color indicating the micropores and fractures; ( d) the left is the YH101-1176, containing
mud dolomicrite, ,3283. 37m;the right is the YHI01-5,algal dolostone,2927. 60m
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Table 1 The characteristics of mineral content ( % ) of the high quality lacustrine carbonate reservoirs

of the Eocene in Western Qaidam Basin
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Table 2 Division of industry standards about reservoir porosity

and permeability type of carbonate
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NIEE 2015 5 &3 FIAOE A, 2006 5 458 ,2003 ; 7K 1%
FEE,2002) , oA A TR B Y4 & )AL R
PETAR B SA  E F BR L 738 08, 78 Ji D' Bk
B R A B T WL BN R R R LR, HL
Y50 s A B A (B Sg ~50) B A s
SCRE A R L B RE TS LA A T DA T A,
FEEST A CaSO0, o AT JE A, A1 s i A1 45 3k
KWW ITTE 23 o B3 0 S5 A it 2 B DT A
PoveAE— e B B T, B A s AR
fife i B B — o W AR AR T, 0 B 8 AN i £
AT IR BRI A S0 25 SR W, ViR CaSO, YA
AIFE Ca " 5 H R B AT Mg 1 Hh R 3
RV FIF o A s (BB RS ,2012) I, J5i 4k
WA OB b 8 B A B R 1 2 A b 2
AR M S 2 2 1), X ORI/ F 1 R T8 i A
SR A 5 LB B AH OGO R Y BN ]
(F6) ,HEHRT I ITHE.O HAaTh AR
W B b A LB ROR, ZUH B
LA 3 LA R E 3@ M8 A b A E s A
T Znl, AR T3 s LT B, A A
FUBS R HE A 1WA B A 7 SR A P R b R AR
UF i fad; ) AEAHXT O 19K 5 b, TEie A Rl
A frm b FLIE A AR5 R B AR K 1L
A2

al. ,2000; 5 A FH4E,1996) ;
HEBRI4E (2014D ) i 5 i
B SR BT A I R A A A
oA et A P AT — S AR AR T ) 2 Aok i
T9.(2009 ) 38 2 FALL S BT 52 45 44, I L 25 o 45
BT T IR B T B ) 7 A AT AR (L
T S AW AT S 2
LVE B9 5 LI 399 A AT 56 . Wiright il
Macey (2004) 764132 4 1 T REIDL S A 11 25 47 9 P s
K T o AN R R R SR (B8 SO. ) YLUE
THAHF RS MEER A & A, B T SO0 1E
TR E 25 A0 UL UE 9 3y 0 27 Bk s b B R 5L T AR
CaSO, HIMIATT 3 Ca’* i i ARG Mg”* 3
B (B L, 2012) S SR A7 LR ) B T30
%5 G Ml T 7 47 Ca® Wiy, {H
Ca®* [RFFLEXT i Mg ¥4 HH AR 1L 7 T £ WL 361 i A
VAL TR SO2™ 7817 25 A7 VA v AR B AR i
QAE A At CaSO, T S50 Mg ¥ 4 33 FE 344 i g
AR, BB G’ R A L SOT T H AR K
IR IE (H A, 2012) X K BB L
MR P T A R B R S SR R R R 204
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Fig. 6 Effects of gypsum on carbonate rock porosity of

Eocene in Western Qaidam Basin
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RIS ] i)

WFTE X AR IR ER & P F o R S g
MECET) R R A IEA SRR AR, X 578 1 1
FHBRERER 6 1 A & i 2 D 2 P PR IRk
HREERERIER . FhE A& S BER
PRI B 47 T H 5 B @ AR A A, X 5 HALER
PRI R LB AR B IME B AR Z 1 2 A ]
AL LB DT MR R AEL Gl A 45 2 , 1 AR XL o
(2 B IS X e e 2 Il U AR
3.4 B=AUIERANE

KFARE (BH B Aa) A H— B
BNTAE R I, Je— 3 e R, B B =
SR TR RO T 2 B 2 R R AR e
HE o AR A AN [ DR 2 ) — 3 XAt R
o AR AR (B = 58,2014 ), 2 2L A0 45 LA

TIUR A R A2 s A A (IR R AE,2011) (TR
BKA A GBR24EF,2005) B E R E o £
(I aE4E 2011 ) HHGE o A4 OB LM E 5
H,2011) BUAEY B = A4k (4 45,2011) DA K
FE NAMIFFE R R Z — B PO = A4 (R ZR A,
2010; Lavoie and Morin, 2004 ; Lavoie et al. , 2005
Wierzbicki et al. , 2006 ; Hurley and Budros, 1990;
Luczaj et al. ,2006 ; Smith ,2006 ; Wilkinson and Earls
2000) o SEIAAR ZHh S8 VY L IX U 5 GE i 1 il
TR, R E a3, S0 ER RS AT A
FEBUR S AR 2 2 08 8 R R X T ¥ A A 150
a7 R, 22 DA ) A A2 ARG R AR IR oy 3 (R
TRAGE, 2006 ; SCHEE A5, 2014)  BFSE X a1 W0 TE S
HEaA&REEEEHLKRER T HaAE
PR AR A R R %

RIEEMRBHFE T TRAIEEZARFRITNSERITER (%)

Table 3 Electron microprobe analysis of chemical compositions( % ) of the dolomite from the

Eocene Lower Ganchaigou Formation in Western Qaidam

s 2(7';}1% E ﬁ‘ MgO | CaO | Na,O | ALO; | SiO, | K,0 | MnO | FeO | StO | BaO | fadt
GRREG | 1 [12.079]20.732 | 0.156 | 5.022 | 9.475 | 1.303 | 0.137 | 1.620 | 0.012 | 0.039 | 50.575
YH101-26 | 2930.05 -

HZ# | 2 (12.203]22.207 | 0.216 | 2.681 | 5.154 | 0.484 | 0.003 | 1.507 | 0.055 | 0.022 | 44.532
1 [20.650|18.874 | 0.131 | 1.379 | 0.192 | 0.068 | 0.094 | 1.122 | 0.058 | 0.000 | 42.568
VHIOLTL | 294305 Ewyju)z 2 |19.968|29.017 | 0.092 | 0.770 | 0.461 [ 0.118 | 0.108 | 1.319 | 0.094 | 0.000 | 51.947
A | 3 12,668 33.064 | 0.257 | 0.445 | 1.404 | 0.059 | 0.036 | 0.938 | 0.173 | 0.033 | 49.077
4 [17.329(31.778 | 0.066 | 1.543 | 3.698 | 0.297 | 0.024 | 1.601 | 0.000 | 0.028 | 56.364
1 [11.274|24.603 | 0.382 | 6.062 [10.381| 1.589 | 0.055 | 0.756 | 0.000 | 0.065 | 55.167
VHIOL150 | 3132.05 ﬁﬁéﬁ,ﬁj 2 |15.862|29.938 | 0.229 | 1.188 |2.187 [ 0.310 | 0.032 | 0.896 | 0.077 | 0.000 | 50.719
Hz# | 3 (13.992]27.273 | 0.977 | 2.880 | 7.208 | 0.469 | 0.039 | 1.240 | 0.029 | 0.077 | 54.184
4 [14.154(30.724 | 0.166 [ 0.329 | 1.047 | 0.118 | 0.029 | 0.857 | 0.193 | 0.000 | 47.617
VHI01238 | 3150.20 gwyjl\;ﬁx, 1 [12.590|24.991 | 0.451 | 1.936 | 5.991 | 0.489 | 0.038 | 0.646 | 0.100 | 0.033 | 47.265
A | 2 [11.403]21.534 | 0.051 | 2.187 | 6.934 | 0.552 | 0.019 | 1.048 | 0.168 | 0.032 | 43.928
1 |10.317|27.936 | 0.436 | 3.241 | 6.635 [ 0.829 | 0.026 | 0.761 | 0.195 | 0.000 | 50.376
SRR | 2 1 9.895 | 25.619 | 0.711 | 3.540 | 9.003 | 0.803 | 0.057 | 0.893 | 0.000 | 0.000 | 50.521

YHI01-524 | 3192.68 | . , _ .
FEZA | 3 [11.672]25.620 | 0.657 | 2.818 | 6.791 | 0.618 | 0.131 | 0.600 | 0.065 | 0.017 | 48.989
4 110.565(20.963 | 0.238 | 2.357 | 6.855 | 0.552 | 0.060 | 0.258 | 0.000 | 0.028 | 41.876
v | 1[15.932(31.381 | 0.135 | 0.312 | 0.118 | 0.028 | 0.037 | 0.434 | 0.355 | 0.000 | 48.732
YH101-1176 | 3283.37 E(Ef“'j“ 2 [15.709 | 31.342 [ 0.021 | 0.101 | 0.156 [ 0.019 | 0.006 | 0.817 | 0.191 | 0.007 | 48.369
A= 3 |14.634|30.239 | 0.317 | 0.562 | 1.686 | 0.055 | 0.060 | 0.584 | 0.331 | 0.016 | 48.484
/M 9.895 | 18.874 | 0.021 | 0.101 | 0.118 | 0.019 | 0.003 | 0.258 | 0.000 | 0.000 | 41.876
iSO 20.650| 33.064 | 0.977 | 6.062 |10.381| 1.690 | 0.137 | 1.648 | 0.355 | 0.098 | 56.364
SE¥ME 13.837]26.728 | 0.299 | 2.071 | 4.493 | 0.461 | 0.052 | 0.942 | 0.110 | 0.021 | 49.015

FEAUHL X B St h—HH IR
HZ, Bl AR AR (2010) 19.769 | 30.748 | 0.014 | /| 0.003 | 0.005 | 0.323 | 1.917 | 0.006 | 0.026 | 52.810

HIRF 58 LR EE

T PG 111 1 2R T A AR 1

Bk T, B H S E %% (2014) 11.11 | 30.74 | 0.16 | 0.12 0 0.14 | 0.36 [10.18 | 0.12 | 0.13 | 53.06
M e e
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Fig. 7 The diagram porosity(a) and permeability(b) values vs. dolomite content of Eocene rocks in Western Qaidam Basin

o m Pl R SURBON AT, T IR EBE TS
AR (A 8) B, BEUZ A X SH LR &
B IX R BEWI , S8 Wn 2 A1 B I A A 0 7l PR 4
Mo HATSCEARIE A9 A4 B = A B8 AR, AR
I AHTIE IR (Wright , 1999) |, 55 LR () 545 Sy 1
R 24 22 1) G 7Y 0 o 6 T8 (2 B Y5 38) o 9 MK

Pl 8 SEPU M X BRIRER & L T IR T

&by
BETE

HEH = &SR EMIMNERBB IR A =S
(Deckker and Last, 1988 ; /& 3 W, 1994 ; XI| 5 31,
1980) , 7556 5 % 3 I # H 2F F A B ULiE A= 1
A EERB TR M IR RR Y, A s a1k
R A% O A T T B UL AR 5 ST LB B R TR 5 A
HAERR &M WFREIXAY HHAEYRA B =

e — 1L

Boa

(mass%)

J! !!! !E ;1; ;;; ;; ;; S!! !!! ;342 1464 1585 1708 1830 1950 ;!! !!!E
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(R P ESE X Mg TTR B 4RI, O IRE)

Fig. 8 Mg and laminar algal distribution characteristics on electronic probe spectrum scanning map of Qaidam Basin carbonate

(brighter area in the picture is Mg element enrichment zone, blue area is background)

(a) YH101-2,2927.20 m, Z b = BUBE I s B COONR G, B P S EOBOR M BE G R S MR . (b) YH101-5,2927. 40 m,

WA IR 5 P S BRI B U R & e M

HWREE R A

(a) YH101-2,2927. 20m, containing silt dolomitic algal limestone ; blue is background ; the greater of the brightness the higher magnesium content in
the area. (b) YH101-5,2927. 40 m, containing silt lime algal dolostone; blue is background; the greater of the brighiness the higher magnesium

content in the area
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T BIBEAE R SRR IR ER i 2 R AR S AL B L

PASE UM XU 8 T TS 4L D 1] 121

L ARG B RE S SRS T A AT O s A TR
B A RO (U [E 45,2014 5 Folk ,1993)
DL AR (s sl N R A4 K & Yo o R it e = Wik
SQUZ RN CH, SR B, RRIEAE Tk iy
SO, L5k 5 SO, B AN Mg’ Bk,
HHE = AR UCTE R AL T W Tk (AR E A,
2014) , HaTgEm SO AT

CH, + MgSO0, + CaCO,——>

CaMg(CO,), +H,0 + H,S

XU AT 2 T 2 A ) B PR
WM R K3, R E AT CaO 15 &
18.874% ~33.064% , 444 26.728% , &k FH =
A CaO 19 g & & 30.411% , MgO 19 & i
9.895% ~20.650% , F-¥H 13.837% K FH=H
H MgO HyHS &1 21. 857% , LT LA A &
At n(Ca)/n(Mg) {H4 1.388, & THAHA S A
CaMg(CO;), By n(Ca)/n(Mg) {H 1,3 X P& 55K EE
FRRIE R WU i 1 2 5 AN SR AE A A R Ak T 3R
MREWH =B A. Na,O & &= &5, 0.021% ~
0.977% ,~F-¥3 24 0.299% , F W] T 5 1 Jal Ak WA 45 01
FABYHERE . FeO &R0 T 0.258% ~ 1. 648% , -
509 0. 942% ,MnO )& H0.003% ~0.137% ,F-44
0. 052% ,FeO Fl MnO {37 & B AR T #0R
BRI E =AY FeO -3 5 1. 917% F1 MnO
A48 i 0. 323 (CRAW5,2010) , I T 75 74 M
B2 PRI A 52 i 1 AR s A TR R R Y
(FeO [ °F 34 & & 10. 18% Fl MnO [ - 35 & &
0.36) (CHEESF,2014) o [R5 ik 5 i 4 0 O 14
W E AR & % Fe Al Mn, BFFE X A IX AN A & A A 55
KAy Fe F1 Mn & 5 REAER U] T 5 HGRE ) oo
( Smith, 2006; Montanez, 1994 ), Si0, [ & &
0.118% ~10.381% ,F-45%1 4. 493% , AL, O, [) 5 &
0.101% ~6.062% , -4k 2. 071% , ) B H — Fifr i)
FEIN G VEAH TR AR UTRUVRRE o

TIF 5 DX 3 < v 40 RE AR R AL 19 M Bk T 27 Ay
iy R [) A S AR R RRAE o A A FLBRZE ) |
A MER A SR (4 2 A s 1L A FLAR /N
BN TS W E A A AL, FA2E— A4
R ELFTE 20T T, (i 6 2605 T gL
Sy BHBAES A S R BT TG M AT DL S A TR '
R N TR, 2 BRI LTCK .
U, A B A, 9 DX X — AR b =2 o
[F] A= 52 AU

Mg I Ca®* (B T2 4543 51 0.078 nm A

0. 106 nm, Fe®* [y 5 F2 42 K7 0. 083 nm ( B 3Ll
R4 ,2003) , 5 Mg {5 T2 48 T R 30, A Ik
W HSBUE = A A R Mg, i bk ] e
FeO Fy-F-25 5 TSR MgO i-F-2 35 & P83 0 ik
H:MgO = FeO x (MgO 7)1 5/FeO 73 7 4t) , 55
JFoRA A MgO -V & s AN, ] LLAS 3 47 53
J& 1) MgO ~F-Y &5tk 14. 365% , Hy it ] DL E 45
HHE= A n(Ca)/n(Mg) {0 1. 337, BTG
P& A 35 B B A AL b I BAECIR S HLEL JFOR 1 L
A 1. 388 HNEEE THUS AL, X GHERAT BT A 4
S RAFSE A E = s A A Y BRI,
AARAE 0.35 ~0. 53, X AL A ) B FI 5 CaCO4 mol
B RIE R I HOE BT A% 4t it B B DR A R A
IR B [F) AR B PR (] 52 45,2006 ) , 7RI B
FRR R Mg B Ca® A BB, 1 B
TR A S AT A AR HES ], NS A P
AR A =4 (RS, 2014; 2 8 5 5§,
2015)

LT Y VG Hl DX 38 2550 70 B Bk 45 R
NN E <5l N R AR R & e s Y A = B e N
AR B bR o , Horh 1 = A 1 i 4R BT o
W AR (R 4) W], KRR EABARE Fe A
Mn & & FEAE (200 2% 4, 2015) , Si0, & &4 T
0.194% ~10.675% , 34k 4. 158% , AL, O, & &
F0.206% ~9.954% , -394 2. 457% , 5 BR3#E Hb X
BRIK 101 F B A AR TR0 5 SR a1 s Bk 1k
SEREAE , RO TSP Hb X R A X — AR I R] AR 22
AV PSR T = P = T v 2 A

ZAR, SEENR T T AR B = ROk i
BRI =G5 WA (Reinhold, 1998 ) | Hoh 555 &
BETAAR I A U5 2 20 1 ] 2 AR B S, X AN
[ b X 2 5 BE 9 A B, B B TR AR 1) SR U5 I 22
ZAER (TR 55,2000 ) , 351 AH TR A 19 & B Ol 14
AR T IE 5 K 8028 & i 7K, A BRI T TR R
PR, 2R P AR AT R AR B S (B
LIS, 2014b s B NI SE,2015) o SE7E L X 46 B 52
UEFAE A = a2 R AETE IR R BUA S5 1F T,
TE R BB R PR B HIE B, R T 28 A A =5
YT S T T AL I K 3 B e, 3RB TP U
oK, EEK AT 4l Mg (RS, 2014)
X Mg® RS X B SRR A B IR, W = A
I ILBEE T W) BBt o 20 K 2 T ER AN TR R AE
T R AT R AR A AT, CaCO5 HT CaSO, YA WL
VE SRS KR Ca® i 1514 &R Hh Mg/ Ca LU A &
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R AKEADMEEMEBHE T TRAVABZARTFRIBSEARSITER (%) (ERMKRF,2015)

Table 4 Electron microprobe analysis of chemical compositions ( % ) of the dolomite from the Eocene Lower

Ganchaigou Formation in Yingxi area in Qaidam Basin ( after Wu Lirong et al. , 2015&)

I Bt RE(m)

HEF S| MgO | CaO

Na2,0 | ALO; | Si0, | K,0 | MnO | FeO | StO0 | BaO

1 13.591 |30.517

1.138 | 3.638 [10.675| 0.95 | 0.075 | 1.683 0 0.008

1 384 Tk E 2800.72

18.594 |38.647

0.187 | 0.415 [ 0.903 | 0.133 | 0.094 | 1.214 | 0.134 0

11.592 |28.834

0.581 | 9.954 | 9.895 | 0.922 | 0.064 | 2.264 0 0.012

22.222 |34.066

0.155 | 0.213 [ 0.836 | 0.13 | 0.003 | 0.773 | 0.052 0

18.911

37.264

0.293 | 1.104 | 0.839 | 0.141 | 0.061 | 0.976 | 0.096 0

i 38-6 T H A | 3146.36

18.216 | 31.3

1.332 12.904 | 8.284 | 0.415 0 0.421 0 0.004

17.918 |32.842

0.055 | 1.218 | 1.636 | 0.161 | 0.062 | 1.602 | 0.104 | 0.023

DB W[N] =]Ww |

21.14

35.694

0.16 | 0.206 | 0.194 | 0.035 | 0.118 | 1.644 0 0

T

17.773 |33.646

0.488 | 2.457 | 4.158 | 0.361 | 0.06 | 1.322 | 0.048 | 0.006

T TR HE T CaCO, [ 1 5248 (K 2 2%
2006) PR XA AAERRMEE T F LAaEMma
i (2RISR /A CaSO, Fl NaCl) & B UE
SET R HEN I H s o R AR SR AR B = A
{8 R o T o I 1 E 2 I N 1 s -  TE < D NS
Wi SRR 74 3 1) 24 4 4 i) P TR R 1 s 2 Y A A
(RARWAE,2010) , 456 2 XA H RIS, X
7 TR AR S8 P 1L X 4343 T B 24 1400 km?

4 4iie

(1) SeP9Hb IX 437 e 80 i A TR AR LUK IR
AN F PR R R A N s A E s,
SERIFLBREE R 12.5% , 4B 5B %k 0. 194 x 10 °
pm’ O RFL—EHI B T B2 . FLBR AR/ ME
BiERZHH o A ML R, TR S
Be R WHAARZ/N T L, X FIE T U 45
R RE PR [R) 2B 1 PR R 4 1 = A A LU /s
TR ELS BV A A MmEfL, 5 & s A
BOOK B LK B FLAR

(2) 383 W AR BT RE 1% T R A o B, R
THRERA RO — KA a— WS, 50
PSR X SEILR E R X EEY S, o0 T
TN A D AR A ) I R R T A 0 1 B o IR B
T2 s AT B I A RO . H5E
X i F2 B 2 75 2 R e ) A S AR PR e s 1
=, AP 2 A A R B 2 R A T
SRR L EA W SRR 1Y ek b 2
FER AR T I = o

(3) TETHL R BA A5 1T, A w8 56 BE 1 s Ak 20
Ba e L T ) A 52 AR R 1 1 2 i e T L
(R 43 A BRI, 28 RV RV ESCAT i) 7k 66 P 44 ey i 3

R RSB MIULHE , T B BRI AR 52 X CaCoy,
X A A [ A S AR PRI O ) B 2 7 X B A
TR AR, s AN A T 52 W UL e 5 18 2R 1 3
(B4R P A GBI B = o i A, AU
TS AR /N 9 it [ Bl L T T S BB 7 K T e
JFE AL [ S BUE J  B R AL B A L S BE 7, i
TERIZATIR 2 T IRAT , X —WFFE R M T S A AR
e L 4 VY X118 O B R I R R T R A T
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The Characteristics of Carbonate Reservoir, and Formation Mechanism
of Pores in the Saline Lacustrine Basin: A Case Study of the Lower
Eocene Ganchaigou Formation in Western Qaidam Basin

YUAN Jianying" , HUANG Chenggang'’ | XIA Qingsong” , CAO Zhenglin"
ZHAO Fan" | WAN Chuanzhi"” |, PAN Xing”

1) Key Laboratory of Reservoir Description, Northwest Branch of PetroChina Research Institute of Petroleum
Exploration and Development, Lanzhou, 730020 ;
2) School of Geoscience and Technology, Southwest Petroleum University, Chengdu, 610500;
3) Geological Science and Mineral Resources of Lanzhou University, Lanzhou, 730001

Objectives: In recent years, significant progress has been achieved in exploring petroleum of dense reservoir
of Eocene in Western Qaidam Basin. It mainly consists of lacustrine carbonate rocks. Among these rocks,
dolomitization rocks are high quality reservoir rocks.

Methods and Results: By combining the petrologic, structural and geochemical methods, most dolomite rocks
has the clay crystal structure and minority was algal dolomite. They have characteristics of " medium porosity —
ultra — low permeability" , which mainly includes micrite dolomite and a little of algal dolomite. The pores of the
rocks are mainly the intercrystalline pores, and there are a little of dissolution pores locally. The analysis based on
electronic probe energy spectrum scanning instrument shows that the enrichment region of element Mg in the algal
dolomite is highly consistent with the distribution of algal laminas, which means the algal dolomite is a
microbiogenic primary dolomite, because the microbial activities can overcome the kinetic obstacles and create a
favorable microenvironment for the formation of dolomite. The observation results under the microscope and the
analysis based on X - ray diffraction instrument shows that most dolomicrite includes clastic particles and
argillaceous components because of the combined sedimentation of clastic materials brought from the peripheral
braided delta deposit. The rock composition analysis based on the electronic probe shows that the rock has the
characteristics of high Si and Al content and low content of Fe and Mn. The average content of FeO in the
dolomicrite is 0.942% , and that of MnO is 0.052% , which are obviously lower than the average contents of Fe
and Mn in the hydrothermal dolomite reported in literature. It is considered that the dolomicrite has a
penecontemporaneous metasomatic origin.

Conclusions; This type of dolomicrite generated a lot of dispersive intercrystalline pores during the
metasomatism. The pore radius is small and the pore number is enormous, which are the main cause of relatively
high porosity and relatively low permeability. This discovery has important implications for the oil and gas
exploration in the carbonate rock reservoir of the Eocene in Qaidam Basin.

Keywords: Qaidam Basin;saline lacustrine basin;carbonate reservoirs ; penecontemporaneous metasomatism
dolomite ; plaster ; intercrystalline pore ; formation mechanism.
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