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Abstract

The upper section of the Lower Ganchaigou Formation in the Yingxi area of the Qaidam Basin is a
typical compact reservoir of mixed Siliciclastic-carbonate Lacustrine Successions. Classification
characteristics of diagenetic facies and log characterization are critical to guide oil and gas explo-
ration in this area. The analysis results of X-ray diffraction, thin sections and scanning electron
microscopy indicate that the types of reservoir minerals are dominated by dolomite, calcite,
quartz and clay minerals. The diagenesis is mainly divided into compaction, cementation, rupture
and dissolution. According to the mineral composition and diagenesis type and strength, the di-
agenetic facies are divided into diagenetic microfracture facies, dissolution facies, intercrystalline
pore facies and compacted dense facies. Among them, compacted dense facies and intercrystalline
pore facies are widely developed, and diagenetic microfracture facies and dissolved facies are fa-
vorable diagenetic facies. Sandy or sandy limy dolostone is favorable for the development of di-
agenetic microfracture facies. The dissolution facies is mostly developed in the high carbonate
minerals. The commonly developed micritic carbonate minerals and high-content clay minerals
are the reasons why the intercrystalline pore facies and compacted dense facies developed. On the
basis of clarifying the main controlling factors of diagenetic facies, the sensible logging parameters
of the diagenetic facies response were selected and characterized by principal component analysis.
The results show that the change frequency of the vertical diagenetic facies is fast, and the diage-
netic microfractures are often associated with structural fractures. However, in the superposition
of no structural fractures, the petrophysical properties of dissolution facies are the best. The
compacted lithofacies have the worst petrophysical properties.
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W IR A8, E A A AR BYARFAE « 3245 R 38 B RAE S 0t 78 A G [1]-[6] o £E B4 I BRI BL
IR GBS A T AR R SRR I P2, S48 AR E X IZ 02 T A RS AR T [7] [8] [9].
DRI, 7 J Y5 R 32 URSURE 258 R b o 2% (RS AR AR I I 0 - 4K B2 B AR 2 1 R PR I ik B Ak A2 0
B B SR AR 2 Hobw o IR AR« AT W05 R 53 AN [RI S B e a AHTE 4544« 10 o
YIPE L ZES, SECT A AEENIE L - B AN FI SAFAE[10] [11]. H AT AR I I Bk B R
fifi |2 BUE A AR AE— € KR YE, (FOEE RS2 A F R 5 5, mr DUSSE I BERbH i 2= A 5]
P A 0] SRR AL AT 21 B AR S 23R A, DS BE 4 M4 ok SBR[ 11] [12].

T G b [X AV T S R R P G S A A A PR AL, 52 (L MR R R R ISR, T AR,
WSl 7E 3000 2K A [13] [14]. XL &2 54904 EBY(E32), KE —EMARIEMEETFE KIAH
RFUEHZ, FLBREEFIME N 7.85%. BEFEE/NT 1 mD, WY EAE. RAlEH 2. EHZEM
2, HAMRME “Bi”  “SeE” . “dEBBE” R B mE R BAGHIETE 5CT RRARS BUE I )E
BRI RCE R B RFE 2 TSR T R . Rk, WA R A SR BARRAE S LR [ 3, SEBLRR
AR S RAE, A2 TP B A 3 i e 1) S )

2. RS FR4ESFE

FPHLIX B fif )2 400 B X SFLRATH A AT M4 BB, EEYMIRME ) A B4 TRA AT
KA. ()AH. WYy MLy mee 1), MlremSa 088y MSTmsE. i, hasad
B A K (1.2%~93.6%) 345 Bt 55 v (37.8%) sy A ARG L W ) R o0 A i B O R
531N 1.2%~53.4%71 0.3%~49.8%, M4 EEEAME, 7309 17.8%H1 17.9%; FfilsEE A9
BEAMIEE 1.5%~45.8%, “FHIEEN 11.7%, KA SESMIEEN 1.1%~34.9%, FHEEHN 9.9%,
B BTk s 2R () £ 8 & B RV B 0K (0.3%~66.8%), {HF5 & =AU 5.5%; #EEkN"
TEMMGHERAD, T 1.4%~10.2%, FHEERRIK, H48% (K 1). RN, 2 =mEE
BB se A, AR EUAMRE . KRS, BRED) K EMEGERKEEREE ). BT
PP X PORUKARAL . d AT R, HPP AR RN, S5 TR Z R, SESmEE,
FEE R MRFIE[15] [16]. fEE R LLR MK = A AT, BH MRS, BREEZ . BB, FHRRE
(B R B A i, HE o S R FE X RS M AR () TR — 2RI T URURRAE

Table 1. Correlation statistics of X-ray diffraction of E5? formation in Yingxi Area

F 1 RAMXTFRAE LR X THT YR E5RITER

VB B KA (%) HR/ME (%) SFHIME(%)
Ji A 53.4 1.2 17.8
Hzof + %Aasfa 93.6 1.2 37.8
e 45.8 15 11.7
KA 34.9 11 9.9
A+ WAE 66.8 0.3 5.5
BN 10.2 1.4 4.8
Kt 498 0.3 17.9
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Figure 1. Composition characteristics of E5* formation in Yingxi Area
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Figure 2. Physical distribution of E5? formation in Yingxi Area (a) porosity (b) permeability
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Figure 3. Relationship between porosity and permeability of E5 formation in Yingxi Area
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ORI ORI EE e B R A, DURSERE S, (RIS LI rb PR B A fok e S P 2B AT FO AN R
(K 4). Jesbh, B 2B SBU0RH@ES S, — e LG T RS ER T . RE R
FEHERIEIAE R, SLBPRARSZ 7 RHE Gy LIRS T, S5 A ORI SEAR T R LU 58 [17]
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Figure 4. Characteristic pattern of compaction of E5? formation in Yingxi Area
4. AR T FEAE LR E SSAERFFHE

AR B VIR T B R DTR UK ARG, DAL cE SR T, BT A
VA AT AR RS AT LA BB N TUR UK AR A ], TR A I 45, XV T B 2 IR 45
W MEZNTIRA S At A8 SEEmAa (4 5@), K 5(b). FHRBRIR S IR 1 sk
FEVAAE F AT, IR i TR JE GRS D, BURERRERRIERA S N RSB AR UivE, 1€ B t)Z T, £
FEMRBEARNKE . RERMARERBRN, RS BHE A R, (TR SR b

DOI: 10.12677/ag.2019.97069 649 HOBRBL 2RI


https://doi.org/10.12677/ag.2019.97069

(Ve

MEIRBEITY 5t LRI A D B RE R R 4 . AR K MR, B 2R L A & e A
PR APISERET YN E, UONSIRaT (K 5(0), [ T wbsdt SoaPhE, BRIR o T AT
ARG KT, EELFERA H (K 5(d)). Bbah, B4 E W DURE R 7S T LB R e 2
[[1(E 5(e), K 5(f), BEIKT fEMEMERBRAETT. 2 E, HFAX B B R BRIREE. BB AZ:
RS, AR SRR AW SR, BRRERILLIE RN, SHE R RA SRS IR .

SR R M O 0.02mm

(@) Wi 25, 3996.71 m, VK =A: (b) W38 H, 2796.52 m, MK A (c) Wi 40 3, 3579.31 m, JEFibE, HAAEL
Ws (d) Wi 37 H, 2695.83m, WHUNHBTFEG, A8, BT, SO AHAKEY): () M40 JF, 3579.31m, RBEWE, WA
BN, (f) Wi 41-2 3, 4074.42m, RBEA S, A EK

Figure 5. Characteristic pattern of cementation of E5? formation in Yingxi Area
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VIMER: BEF SR, B MEEMILREBCARE, WEREERETASAH. ABREHED
RS0, LA RLIRBRR $h IR G5 R (1] 6)0 Es® TR - HIRWITIREAEE, 8 TR — 1AL
BRI, |z KBRME S ENES, MagHy &8, e i TRIEREREAN, K
PRI, AERESETEREAR LS o (RN A IS B AR IR R TR RGOy A NI TS, AR T
TEFIIEEAT o 3T B ff /2K, MRMERUA EZAPARIE: 1) N DUBURH, Est Rl B2 IR UEA HE MR
PIEACN B, 7oA T KEANRS COp, [N i1 T8 IS SV W I, SEIR R By BIRA I H
DUBR ATV T Z 7] ISR 3 B 2 H1[19]: 2) N2 TUBURIIZE S, B2 RIFAEENEM I, B i
ST, I N SRR AL T 3 LSS IV RS AT V 3, e b s TR A SR AU I
FEVRIE T ORI W72, R PR B S S I ST 2 B A T 2 A [18] [19] . SEvtidh X B2 fiff 2 Vi
FLER I R H B 5 I 0E R A R IR VERLAR A Seoh, A B BRI K Ktk e e 2L — e B 1
Hza f VAL BV LN T8 BORL N T FLATRE )V 5L -

WRAVER: WIERRAE AR T R R TTRRCE TR, (HECRAE A R BUA A A KR s
LS, RUTRPITIRUG I — BUE ZSUE/EF[10] [20], SOESH HAE ) SRR BUE R R AR .
TR TR S I S AN RE B 25 3R 2 B SR PR RE (AT DUAR WA RO S 82 B AE . TR I
R B0 I S (R I 2R T AR, HEOR T RGBT S, B TIBAAE ), A ROhIAIE LR
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Figure 6. Characteristic pattern of dissolution of E;*formation in Yingxi Area
6. REMXTFLAE R iEEAMIERYFHE

0.8mm ; oy e _0.2mm

(@) Wi 41-6-1 JF, 3855.15m, YEMK(=)E, MR KRE;: (b) Ui 203 I, 4502.48 m, MWPFRIEM = 5, MEEETIEK S () M
41-6-1 3, 3849.65m, MSRVEMAKSE, ENIPEE; (d) Wi 49-1H, 3850.21m, RFREMK(=)E, Hihsk

Figure 7. Characteristic pattern of rupture of E5? formation in Yingxi Area
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I FERCE A AR SRR W KBRS ORI e, Saaiihet. X ST 2CE 0
PESE T, K IEPE X B2 2RI T 4 FlSE Al s A S AEAR | A TIUR 5 IR LA RN T S B0 A
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Figure 8. Relationship between microfracture and lithology of E? formation in Yingxi Area
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FAPREE, H o B e b ofy 76 [ R el D I P e R R M, O M Z 2 B FR ks, RFLIR RS 7E L 2% 1
TR L b, KA REXS BB R — 5 v 2 A TR E AT g, XS BUR K CO;,
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Figure 9. Relationship between surface porosity and lithology of E5? formation in Yingxi Area
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Figure 10. Relationship between porosity and debris content of E;> formation in Yingxi Area
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Figure 11. Relationship between porosity and carbonate content of E;? formation in Yingxi Area
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Figure 12. Relationship between particle size and pore size of E;* formation in Yingxi Area
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FEFP R A HEANASLB T, AT B2 I s Seoim e . A PE= A IR mT DU Y, FLER RN 23
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Figure 13. Relationship between porosity and lithology of E5? formation in Yingxi Area
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Figure 14. Log characteristics for diagenetic facies of E;* formation in Yingxi Area
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Table 2. Statistical results of diagenetic facies logging response of E,? formation in Yingxi Area
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Figure 15. Log identification chart for diagenetic facies of E5* formation in Yingxi Area
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Figure 16. Log identification for diagenetic facies of wellShi41-2 of E;*formation in Yingxi Area
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