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Fig. 1 Location of studied outcrops and wells ( modified from Wan Youli, et al., 2018a)
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Fig. 2 Microscope photographs showing cathodoluminescence characteristics of dolomites of Buqu Formation in Qiangtang Basin



516 ISR /TR (4)

£1, REAE 50 BE DR AT UKL A8 B S N R4 45 o5 — 2
FUORE T IR 0RE (1 58 B5C , {ELHG AR 454 E 630
GUTDIS Paw =g RV I PR NS PSR A S e = AL
WA A ) X A 2 ) R A OO 2, UL =
TR, SAFME CRERIN 9 PFREM, 22900
KL 7, BT LS8 B8 B UKL 58 58 B N B2 A (K
2A0)  AUWETE R ARSI A = A1, i H]
TACKRAT A Kb m 3R 28 K UH i H = A
(RHSRAZE KR, 20005 F45E, 20005 5KA755
55, 2001) , I RS 028 A A TF A I B 2 A 1
Foo A2 B A H AR A 1 Skl B o,
AERER/INAS — B B SR 22 K, A I 7F 58 i
Hift—n i A aza @t aEa s
A PR EIE A n s (J7 KFISE, 2018a, b) o
4 AL B = %A 16 0B T LU (0.05 ~
0.25mm) Jy 3, D EERY i, 2 A7 s PR B B AT
WS, AT REREAR b A 22 T A LS4 B R A AR
e LA (18 2D) s 40 kK A E B = e 1E B
LA (0.05 ~0.25mm) 2, [ = A1 i iR A
AV ER AR B AR RERAR AT A s
A TR, fi A SRR, SRl LA R T (K 2E)
AR ADET  didhF BB 3 = a9 2065 40 6 B
Bz A, UM S G Lo 3, dhiikil &
JHENEm AT 58 (B 2F) AR TR FL 2 A
RIS BRI + SR R/N Al A A s 6
M- EE A G —BUAMSEE = H T
h—HAREIE A o s B d A AR R AR Y
B Az a4, ok LR (0.25 ~
2.00mm) oy 3, K H = A1 d AT A 2 M
Ji =R A PR SCE S5 B = A Y,
J& T IaMA o a2 BRI, R H =
KEAER MR B, T A=A Ak P
Mg™ " BEA A JE 3 B AR A = A6 (O KR4
2018a) ; 73—l LUK @ s R W TS 200K A
MARE,ZKEA T EIER RN —HR A &
EEREN D S N S ¢ TN S AR AR E TN
ANEA UKy A R, T/ 35 345 di AR 5%
Wi, P—HlAnH = A HIEREE 2, Z Ui B2
LSRR ER E RN LR S S DI P03
B T —HLA 2 A Z 18 B A
NG FRORLE E G ik BE R A8 S 2l (182G H) ,
BB AOE R R BA L (] 21) .

4 LR

PN S PRE R I 7/} Wi W el o T NTLY U
B .CaCO, BEIR MBS A TP BE TR Z RN 1 s,
WS XA M 41 1 2 A A b ) a3 AR 4 O
AFIE A (K 3A B) R 52 3 il 56 8 1) o 1) 52
M, X 5 A 09 i oo F Bk 1k 2F  K-Na PF-H 2%
— (T ARIAE, 2018b) o Wit i ) T A7 ) 20 S0RE
H oz ASUE A R 3G R 1 i
Y, 2 BEAFEEA T 0.58 ~0.69 Z i, CaCO, JEE /R
YECN 48.79% ~ 50.98% , 5 ML Z %K a 4 A AE
4.7975 ~ 4.8804A Z al, MM S8 ¢ /> i fE
15.9663 ~15.9930A ] ; ¥y b A = o A — &
MIIT AR ), AP EER 0. 48 ~0. 62, CaCO, B /R 53
B 51.02% ~52.93% , fHfISEL a 53 AR TE 4. 7992
~ 4.8083A Za],c /A AE 15.9676 ~16.0134A 2
M s a s A LENITRAaT Y, BV ER
0.69 ~1,CaCO, BE/RAYH N 48. 38% ~51.52% ,a 4y
i 7E 4.7966 ~ 4.8063A 2 [a], ¢ i 15.9658 ~
15.9999A Z i sh—HLE = A & A D R 5 G
W, A FERNO0.67 ~1,CaCO, EE/R/TE R 49. 76%
~51.49% , a {£ 4.7919 ~ 4.8095A 2 [d], ¢ 7E
15.9437 ~16.0160A ],
5 e
5.1 BFEESHREHEER

Wit AT F5 TR OB 11 2 S B T B A A AR
HAET (K 3C.D) P32 0.65, B T I % 12
W = a4, BT 408 = s Fh—HL
M = e MIERT 12 HRRE SR UL, M— B H =
E A Y REEAR, BARE A 0. 48, Y{E A 0. 57, 21
H oz a A —HL b 1 2 a8 T B 43 A 31 LA >4 (&
30),h—MEH s GBI EFHEILA RS S
A7 RESAERS = , B 5 P FEAUCh 0. 67 [y —
HLGG Az aRE i QZ12-009 , 53 W0 T %0k ik 2
WA AN E s A REE RS A s A
AR, RN IR E B s A IR, X B
FEdh QZ12-009 YA T B RIE RS2 Z W H = A dnik
MERAE R, CAEAMREM. EHBRAE M QZ12-
009 J& , —HLdH = 5 0 A 7 B YME R 0. 87,

TR E = A AR T il A R i
FEJ7 A AL A E S5 5 5 7 A R



2021 4 (4) JEYE AR RS G AT 4L 205 A S AR SR R R R R s 517
x1 FEDZMWHMABZE XRD iTHEERITESER
Table 1 XRD data and calculation results of dolomites of Buqu Formation in Qiangtang Basin
pn g D A S JEE SR 5380 mol/ %o Y E w/f?/;u SR A
CaCO; MgCO;4 A Aot a c
NF20S-01 WOk = A 2. 88631 0.69 50. 98 49.02 / 100 4.7975 15. 9663
NF20S-02 WOk = 2. 88089 0. 68 49. 18 50. 82 / 100 4. 8001 15.9795
NF20S-03 WOk = 2. 88060 0. 68 49. 08 50.92 0.3 99.7 4. 8003 15. 9796
NF20S-04 WOk = 2. 88087 0.58 49.17 50. 83 / 100 4.8012 15. 9873
NF20S-06 WOk = 2.87973 0. 66 48.79 51.21 / 100 4. 8007 15. 9820
NF20S-07 Wk = 2. 88507 0. 64 50. 57 49.43 0.8 99.2 4.7981 15. 9697
NF20S-08 WRE B A 2.88134 0.63 49.33 50. 67 / 100 4. 8804 15.9747
NF20S-09 WK A 2. 88436 0. 66 50.33 49. 67 / 100 4.8043 15. 9930
NF20S-10 WOk = 2. 88072 0. 64 49. 12 50. 88 / 100 4.8014 15. 9814
Q71201401 WM—mEEE 2. 88656 0.59 51.07 48.93 / 100 4. 8083 16. 0134
QZ12-016 WM—mEEE 2.89216 0.58 52.93 47.07 6.2 93.8 4.7992 15.9779
Q712-029 Gl = Pa=t 2. 88963 0.48 52.09 47.91 4 96 4. 8048 15. 9676
QZ12-045 WM—BmEEE 2. 88643 0.62 51.02 48.98 5.3 94.7 4. 8040 15. 9956
QZ12-004 mHss 2. 88791 0.70 51.52 48.48 5.8 94.2 4.8012 15. 9800
Q712-014-02 MHHss 2. 88461 0.83 50. 42 49. 58 1.2 98. 8 4. 8021 15. 9896
QZ12-046 HiTs bag s 2. 88437 0.85 50. 34 49. 66 0.6 99. 4 4. 8061 15. 9999
QZ12-063 HilTs bag s 2. 88532 0. 69 50. 65 49. 35 1.5 98.5 4. 8063 15. 9946
QZ12-001 MEEH A 2. 88772 0. 84 51.45 48. 55 7.2 92.8 4. 7966 15. 9706
QZ12-007 MEHE A 2. 88483 0.88 50. 49 49.51 1.4 98.6 4.8016 15. 9868
Q712013 MEE s 2. 88152 1. 00 49.39 50. 61 1.3 98.7 4. 8004 15. 9842
Q712028 s 2.88612 0.90 50.92 49. 08 3.9 96. 1 4.7998 15. 9658
Q712017 MHE A 2. 88149 0.94 49. 38 50. 62 / 100 4.7998 15.9783
QZ12-015 R E s 2. 88784 1. 00 51.49 48.51 3.1 96.9 4.7960 15. 9677
Q712-020 h— e s s 2. 88685 0.76 51.16 48. 84 0.2 99.8 4. 8095 16. 0160
QZ12-003 h—H A 2. 88626 0.95 50.97 49.03 2.2 97.8 4. 8089 16. 0139
QZ12-009 h— R 2. 88386 0.67 50. 17 49.83 2.4 97.6 4. 8050 16. 0040
Q712012 —H i E s 2. 88354 0.94 50. 06 49. 94 4.7 95.3 4. 8045 15. 9997
Q712018 R— i E S 2. 88336 0.79 50. 00 50. 00 0.4 100 4. 8007 15. 9883
Q712-026-01 P E s s 2. 88264 0.83 49.76 50. 24 / 100 4.8019 15. 9846
QZ712-026-02 R E s s 2. 88381 0.89 50. 15 49. 85 0.8 99.2 4.8014 15. 9876
QZ12-026-03 h— R 2. 88658 0.83 51.07 48.93 5.4 94.6 4.7919 15. 9437
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Fig. 3 Ordering degree charts and X-ray spectrograms of dolomite of Buqu Formation in Qiangtang Basin
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Controlling factors and their geological significances of order degrees and
unit-cell parameters of dolomites in the Middle Jurassic Buqu Formation
in Qiangtang Basin

WAN Youli'?, ZHAO Zhan'?* | HU Zhizhong’, LI Xueren'~
(1. Key Laboratory of Sedimentary Basin and Oil and Gas Resources, Ministry of Natural Resources, Chengdu
610081, China; 2. Chengdu Center, China Geological Survey, Chengdu 610081, China)

Abstract; This paper discusses the characteristics, controlling factors and geological significances of the order
degrees and unit cell parameters of the Middle Jurassic Buqu Formation dolomites in Qiangtang Basin. Basing on
the detailed classification of dolomites in the early stage, the X-ray powder diffraction method is used to test the
dolomite, and the Jade 6.5 software is used to process the test results. The maximum crystal plane spacing, order
degrees, unit cell parameters and relevant information of dolomite are obtained, and the controlling factors and
geological significance are discussed. The results show that: (1) The grain dolomites in Suona Lake area of the
north Qiangtang Depression, which are with low to medium order degrees and concentrated unit cell parameters,
develops in an evaporation lagoon environment from high magnesium calcites by the adjustment of dolomitization
during the burial process; (2) To the dolomites of the Buqu Formation in the South Qiangtang Depression, the
micro-powder crystalline dolomites with a large distribution range of order degrees and unit cell parameters are
formed by rapid metasomatism of limestone in penesynchronous stage and recrystallization in burial stage; The fine-
grained dolomites with a high degree of order and a positive correlation of unit cell parameters develop in a stable
burial environment and the dolomite crystals grow freely in the pores of the inherited limestone; The medium-
coarser-grained dolomite, whose degree of order is the highest, has experienced a long process of dolomitization in
the middle-deep burial stage, and the narrow spaces limit the free growth of crystals. From micro-powder dolomite
to fine-grain dolomite to medium-coarser-grain dolomite, the order degree of dolomites increases gradually,
indicating that the stable burial process is conducive to the orderly transition of dolomites. (3) The “a” and “c¢” of
unit cell parameters of the Buqu Formation dolomites shifted to the lower left of the ideal dolomite in different
degrees, indicating that the Buqu Formation dolomites experienced a strong tectonic compression with an estimated
pressure up to 1000 MPa after its formation, which is related to the tectonic movement of the late Cretaceous. It is
suggested that the dolomite paleo-oil reservoir of Buqu Formation in southern Qiangtang Depression is caused by the
thrust nappe tectonic movement.

Key words: Qiangtang Basin; Buqu Formation; dolomitization; order degree of dolomite; unit-cell parameters



