294 H2W
2024 4F- 6 H

AR R

i HEmS & 147

DOI:10.3969/j.issn.1672-9854.2024.02.004 XEHS:1672-9854(2024)-02-0147-17

Ve IR I 1 2 A5 0 PRI B il b o e

% ﬁ%wzﬁ)’ k3 //"J 3.4’ %3{@ %7 ﬁé §3£‘3‘67 # VRH, U/Cfﬂi 3.4
1P E R B 5 2 P L TR (A3 ) 5 3 VRS AR s 4 I ASURUH T S & TR A e T S0 58

5 EZRBETRRRIRSE A A E A0 2 5 6 b A AR AR IR £ A %2 B S0 0
W E MaHERIRE— SRS R EEDET W AT s R AR A kR 2 — i E AL T
TR HEAHRRBEA T2 EENEN, Err S emia b SR ARERCR HARMLE HEMH
T TEENRMN N E MR ERENHR AT EHEN T RECTEAE. FREN: OFXXELFOHM
ERAZEE)L P AR—MBAKEN AT s UV — Y EHERazE AV ARG AP MG AT
B ECRIGHETERENAAXTEANGER =T, QFHRATEFESHRE., B— a4 EHEs
EREEREMMEDE BT NER A —L BB RO UG a T E RE AR RN A E RS
A afER B AGEn e RENER AT A MER , ERRA SN AT EREYNBAZTHHERREG KA
TGRS Y. dHBazs AT AEXRENTRB Az REARATENERG T, OEEHHR A
ZEWEZ AT B KA RAMIEI R B RS ERBERRAEIIR, DR T REFOMAEGEE, T N EA
BWHREWEZ —, HELTHEEETWR G5 REER, 8 B4k SRR E T 5 M Fsk B 2k 5 4 = 70 4R
WY HIERRE.
KR WAL, =5 RE; 2R S b
FESES:TE122.2 X ERFRIRED : A
S A : skfd, Fo, JkiE 5, . BEIEIE I 2 a  P ML B L S S8 LT ] AR S T, 2024, 29(2): 147-163.

ZHANG Jian, WANG Jian, ZHANG Jianyong, et al. Genetic mechanism and its oil and gas geological significance of dolomites of the Long’
eni—Angdarco—Dazuoma palaeo—reservoir in southern Qiangtang Basin, China [ J ]. Marine origin petroleum geology, 2024,29(2): 147-163.

ARG K A AR TR R = AR
M FEARM W), A E R R R ST S 2R
I B R I Rt = E R o 2 JO R AR

][l

0 ®jJ
e 3 2 M7 T 2 T 7 1 5 e — AN SR [

MR EG M, EAK, B MR TAEAE G
WA K R, A NS5 R B TR A 200 Ak i
AR, 2 W IR G B R A S A R T
F123 TR I A R S — B IR IR A ik D
DX A 7ty YR A, 2R P ) R AR A 180 km g AL 7] R
AR I 30 lem, 2 6 I 40 b e T B A B R AR A )2
WFIER T 0 s Al i 2 1 B2 A A
A | H R R 9 L R e X S 35 L b A I £ 2 T
BCHLAT AN . BN © 250/ I8 5 T R 1 =
(T ALER T i T —SBRF 5%, $ ) PR AR o 3 2

HaAERDIER T B A =% (58 A 2 F
W), FEIAG T AL IE M RS /K A = A A
R BB =A RSB Z R B, F2AT
i JEYH PSR e — B IR RS X —al T RS, — 4k
S 1 3 0 R R N R S DX ] A7 2l A R
B S Je — B IR R B B IX. 2 Y 45 b i A 100~
216 CZ 0], NN IZH X 2 A e i A
UTAF A, B BT S AR L A AN R, =38 AT 1 o i
JECF U 22 R IEAS S 00 2, B A
C 2o e LU RE R A f A ML, Z IR 2

e H . 2024-01-16; 2 H H:2024-02-27 ; M2 H i H 5 : 2024-05-29
A7 A SRBRASE AT H IR AR B 20 R PR T 5 R R 1 Ak S O AT AN (SR 1 42241202) L I Hb— 17 HAK TR A
ARAR 2 SR X 98 A L B TR A 20 R (45 - 4210213 1) A1 A [ A 30— U 7 37 B P e e e R 00 S W 2 b ) s OB i A 5 AR

A SRR SE” (45 : 2021DJ0801) IR 7 5% Bl

Fo— AR A St 2R, IR RRAR AR R A A AT T RS . S AE Mk - 610500 DU I A LR T BT AR I 8 5 7Y

B A1 10 K% ;s E-mail : zhang199j@163.com

H AT A EO 1, HOBE, T E KM R OB 5 Sl Ay T 2 SISl A AL - 610500 DU 48 JG# 7

HE 845 VU B A 7K ; E-~mail: w1962jian@163.com

IMNARINE  ORIGSGIN PETROLEUWUW/MMN S GEOLOSGY,



148

B 1 25 5 A L P R 25 B AR e
o I FLIHR AT 2 5 FIBR IR AR U—-Ph 5
AETIF TSN o e 20 J — 5 A K 5 — 1A 1 50 7 3 G T
TR T Al o e T, TS J2 22 RiA 1 e
7 5t B 5 1 25 7 AL O B B AL 2

7SO T S — B A K 3k o o R
Ji T AT — WL A R
SEMIERE |-, 25 A MU TE 2 R E L2 ]
(2 i+ TC 2 BRI A0 T % 7 TG 1 25
T BT B A B AT R e 43 75
G 25 B A, 48 1 25 T i B 5 R AL
B A TR A 5 2 LD A 96 3 4 3 2 TR £
BFTERIOR B 2 2 O L7 O B e A
1 WHERE=

S 4 57 T 7 R 8 JE e L TR 2R 22 X
10"k, % A 5L 2 76 1) JE2 A T 07 T 7 B — 4 V9T %
A FIHEA WI— KT S A 2 1 (P 1a) . LAehsk
W AR O 5, AT LA S 43y 6 984 s il 9 34

WA A HL T 2024 4F 25 29 45 45 2 1

B, LM e — R A AR SR IR AR
FEATER RS RS AR 75, 76 R
Jish B2 DT WG R AR s h =&
T, JE 3 b 2 2 B 2 R A DURL A R 2
BE R JE S G A e X2 i = Bt A R
T, SZ R PR B — e P Ak AR, IR U A
A5k o 3 1 2 S - A A 7 A Y
Pl , 6 3 v A A 2l PN S R R b 2 LAV A Y =
RS Z o0 F, o R e B b AR AR TR R
R E R =& % H TR s R—rpik
% i 6 I Ml X 32 BIE N W — 28T 2 ORF w1 92 ol
K AT — 5 2 IR — U5 43 4 0« — e 7
7 S IF UURR Tl £ 20 0T A RN A il A A K
Fro 2 B B R G I B () 4 T Rl 1
T E I 3 A SR 56 73 3t 35 A T i 73 3t 8 4 o bl
M, R 2 SRR B TR 2 R A B
I6 B3 b6 B R o 3 o A T A i 2R ) ol o T
ik 3.8~4.5 km, JEFETRJE— B iA IR A3k 5L
P HUASE J A s 30127 (181 1) &

7 s = ok \ o o |[ R BB] . wEEs | ouR
T B L & b T % / el
TREHF v Z | % ég o w2 2| WA 4
= EREN
=== %
_ 10 PPt EHER
y I |
=0
I I N
£l 2= w A
I 1
I 1 :
B - — Y M
100 ¢ T ¢ IT ﬂ
¥
& = R
r 80 ya y. y
Iy 1 ¢ = Y #
Es=n s
F 60
R
% %
§ 40
SESIEs L
F20 =
. ‘/“74\ ey na
. = 0 | ——
(b) BRIE IR AT (45 SCRR221E %) (c) M S GRS B 0 ) ¢ 2 REOR
BRGE (e [erz ERES =8 = aer Elwer B2 %, B 250 Eanes B rmazs

e (o] a0 (o wm [Ezlorse L] meemm

Fod Rl EER e S B

1 BREESR—BERE—ASHNHBES AR ASSHIKE

Fig. 1 The distribution and comprehensive column of the Long ' eni—Angdarco—Dazuoma palaeo—reservoir in southern Qiangtang Basin
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Fig. 2 The field characteristics of the Long” eni—Angdarco—Dazuoma palaeo—reservoir in southern Qiangtang Basin
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Fig. 3 Petrographic images showing details of dolomites of the Long’ eni—Angdarco—Dazuoma palaeo—reservoir in southern Qiangtang Basin
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Table 1 Trace element content parameters of dolomites of the Long’ eni—Angdarco-Dazuoma palaco—reservoir in southern Qiangtang Basin

. — METEER/ (ng-g™") HRITTE WE
Sr Mn Fe Mn /Sr Mn /Fe
XGXN-02 287.50 82.52 529.20 0.29 0.16
XGXN-03 AIRAE 268.30 67.50 567.00 0.25 0.12
XGXN-05-1 115.41 18.03 40.41 0.16 0.45
XGXN-25 23.33 106.20 108.20 4.55 0.98
XGXN-26-1 T ARG 1 = 2 27.44 64.32 91.71 2.34 0.70
XGXN-44 40.50 72.60 139.70 1.79 0.52
XGXN-17-1 26.15 99.40 296.70 3.80 0.34
XGXN-37 ) 28.34 78.99 85.38 2.79 0.93
XGXN-46-1 M AP ANR P 6 20.98 140.40 206.30 6.69 0.68
XGXN-52 38.74 100.40 80.00 2.59 1.26
XGXN-07-1 14.06 290.70 431.20 20.68 0.67
XGXN-10-1 12.12 347.10 496.50 28.66 0.70
XGXN-12 12.60 336.30 476.60 26.69 0.71
XGXN-17-2 ) A 7.08 136.20 279.60 19.23 0.49
XGXN-18-1 FIPAIAR 12.03 314.40 703.80 26.13 0.45
XGXN-19-1 11.59 311.60 488.80 26.89 0.64
XGXN-23-1 11.95 317.60 506.60 26.58 0.63
XGXN-50-1 6.46 136.70 247.00 21.17 0.55
XGXN-19-2 14.40 316.50 284.20 21.98 1.11
XGXN-23-2 13.90 317.70 380.70 22.86 0.83
XGXN-26-2 15.49 322.80 243.80 20.84 1.32
XGXN-35 - 13.73 274.43 251.50 19.99 1.09
XGXN-43-1 PR 14.19 318.60 286.30 2245 1.11
XGXN-43-2 15.43 334.60 237.50 21.69 1.41
XGXN-46-2 15.27 299.50 22470 19.61 133
XGXN-50-2 16.29 306.47 230.50 18.81 133
ZRD-10 60.17 17.69 198.70 0.29 0.09
ZRD-11 Z LSRRI = 50.03 9.08 354.50 0.18 0.03
ZRD-13 62.02 24.84 80.90 0.40 0.31
XGXN-11-1 10.70 312.90 342.80 29.24 0.91
XGXN-11-2 10.77 310.10 375.90 28.79 0.82
XGXN-17-3 11.38 341.90 427.25 30.04 0.80
XGXN-17-4 26.15 334.70 655.70 12.80 0.51
XGXN-18-2 9.61 284.17 284.53 29.57 1.00
XGXN-19-3 12.26 323.73 282.40 26.41 1.15
XGXN-20 T 14.32 309.30 298.30 21.60 1.04
XGXN-21 BEPRan 4.08 129.90 162.20 31.87 0.80
XGXN-22-1 4.28 122.60 163.50 28.67 0.75
XGXN-22-2 9.34 281.80 264.80 30.17 1.06
XGXN-22-3 10.77 327.70 276.70 30.43 1.18
XGXN-47 10.44 343.00 368.10 32.85 0.93
XGXN-49 9.72 330.57 337.60 34.01 0.98

XGXN-57 9.60 319.60 321.40 33.28 0.99
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Fig. 4  Crossplots of trace element content parameters of dolomites of the Long’ eni—Angdarco—Dazuoma palaeo—reservoir in southern Qiangtang Basin
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Table 2 The stable isotopic parameters of dolomites of the Long’eni—Angdarco—Dazuoma palaeo—reservoir in southern Qiangtang Basin

&S FEAEAL 8 3Cy pyy/%0 8 180, /%0 ik 2 87Sy/86Sr
XGXN-01 1.6 -10.1 125.55
XGXN-02 14 -10.5 124.94
XGXN-05-1 ¥y o=t 1.3 -11.0 124.48
XGXN-05-2 1.1 -6.6 126.27 0.707 76
XGXN-06 2.0 -10.4 126.22
XGXN-26-1 B 1.8 -53 128.35 0.707 78
XGXN-43-3 —HERRENEZH 32 3.1 13231 0.707 66
XGXN-14 4.0 -4.6 133.20 0.708 42
XGXN-28 3.8 -5.4 132.39 0.708 13
XGXN-37 flE—F AIE A S = 3.3 -5.0 131.57 0.708 28
XGXN-46-1 2.9 -4.8 130.85
XGXN-52 2.7 -4.7 130.49
XGXN-07-1 3.6 93 130.04
XGXN-07-2 3.1 -9.7 128.82
XGXN-09 3.3 -95 129.33 0.707 99
XGXN-10-1 AT A=A 3.8 -9.2 130.50 0.708 50
XGXN-18-1 3.5 -10.4 129.29 0.708 43
XGXN-22-4 3.7 -89 130.45 0.708 24
XGXN-50-1 2.9 -9.9 128.31
XGXN-26-2 2.6 -5.7 129.79 0.708 41
XGXN-35 2.3 -5.7 129.17 0.708 22
XGXN-43-1 Mg h—H R a5 3.5 -5.7 131.63 0.708 67
XGXN-43-2 3.4 -5.9 131.33 0.708 45
XGXN-46-2 2.1 -6.1 128.56 0.708 26
ZRD-07 24 -0.1 132.17 0.707 89
ZRD-10 N N 24 0.2 132.31 0.707 53
ZRD-11 B LR ETE 3.2 0.2 133.95 0.707 60
ZRD-13 2.3 0.2 132.11 0.707 53
XGXN-10-2 2.7 -10.3 127.70 0.708 83
XGXN-11-1 3.4 -10.1 129.23 0.708 75
XGXN-18-2 L 3.3 -10.1 129.03 0.708 71
XGXN-22-1 SERRRE 4.0 -8.4 131.31 0.708 73
XGXN-47 4.1 -8.9 131.26
XGXN-60 3.8 -9.8 130.20




154

w

P ———————]
it . g5 el 4
TR T N
%o |1 T — sl
|r o |1 | e '3 g
g & — = | 4 | I3
}- gt B | | ol _&_I I ks 1 =
| ol I e
° RN | 2 L
o | g
oe® ©
* 1
-12 -10 -8 -6 4 ) 0 5
5"0 veou/ %00 4-1

oKk O R—MERKEHMHEE ¢ ABARAZE xIEEARA
E—ERBAREEA  OETHREEE  AZLEARNAZE

E5 mxEEISIR—SERE—L=DHTHEEESE
mERMVNEANZS
Fig. 5 The 8'"%0-8"C crossplot of dolomite of the Long’ eni—Angdarco—
Dazuoma palaeo-reservoir in southern Qiangtang Basin

3.4 HBFEINFEFHE

TR R 5 A AR )2 R L RUAR 5 32 2 LR
A= Y 52 R A A A4 R 3B B R TR A 3T
BERol . FE ]l — b B, AR K /Y SRl 47 2% 41
BB, PRI 25 5 S R 24 5 I A T AR
A 10 42 BRI 7K 1) 25 502 11 2 A A AR A 4 b
BRAGAARAE R B A A Je—H gk
AEER 2 2 B Se/ASe (H VK T = Bt ek gk
JBEN (0.707 56~0.707 81)“>/ (K1 6) , W Wi # T 5
I RLA A K . IE—F A Hs A A
A s A MW h—laA s A S 8%EA s
A1 B VSt SR Y R T K B A vu el T, R
1z A AR AR FH L AR 1T RE S e 4 165 7K 18032 31 22 B Al
FARI R 0 SE I AR 2 T Se S
(B AR AR, 28 W H e AR T 5 oAt 1 = o AN T

0.7091
x
0.7087 | 8 %
. 8 B
) 0.7083 | * . g
n ¢
% °
9 0.7079 | A
£ . . -
. W = Atk .
0.7075 a
, RS K ,
o707t Wi [F {0y L% oWy
FRE g i A, AR HnA

Hah Hzp B BEzf Axs
B A R A w A Y
El6 BmxEESR—BERE—ZEDHHBERSE
YSr/Sr 43l (MK Selal (A B Scik[42])
Fig. 6 The distribution of ¥’Sr/**Sr of dolomites of the Long’ eni—Angda-
rco—Dazuoma palaeo—reservoir in southern Qiangtang Basin

(Srisotope data of seawater from reference [42 ])

TEAIM A HE T 2024 4F 5529 % 452 1

35 Mt ICEFHIE

Hi £ TC RN N R FE IR R R A OB A Kk
Y)Y IR SR AS Ay BB () T Bk L2 T
Bl srab 2B AN 3 FER , Je—Hr ARk A s
Hza MIE—2F A0 A = 2 FAIE h—H 5
M 2 %5 (19 SREE+Y {8 3 8 A3k, 7 348 45 0 hy
0.677 pgl/g.0.790 /g F10.678 welg. Z5 0255310 ki
H 27 i SREE+Y “FX{E R 1.020 we/g. HIE4H A
M= A M58 A - A 1 SREE+Y Bl 85, F 4
{853 591K 2.652 wglg F12.845 pwelg. il M 1 = A
i 100 2 & BB R EAL, SREE+Y fH A T 0.450~
3.830 pgfg, AR FRE VR A% E B SREE+Y & i (—
KT 100 pg/g) ™, R ILIRBRIR EE A -0 K /bt
SE R Z B 2R TR B

i X ARE A S RS ST R U T RE, BT LA
F S HGHE 1Y Masuda—Coryell EIf#E . AS[R] A7
PR I R AT R MR SR T R L4
FEL R F AR 0 R B A UAE Lay /Y by 7] LUK R R
AR5 BUA AR B PE BT TN s A iR
JCE B A& 7 iR R—H AR ARG A =
#(E 7a) AMIE—F AT A = A (K 7h) Fifl e
T —HL = (B 7e) B U 220 f6 1o %
Fi o35 2 (S 24 Lay /Yby 435124 0.55,0.43 #110.53) ,
EHX3IKAAEMR LM EE; AN A
o (E 7d) M 8T8 (A (B Te) f AR 1 20 =X
S0 A AT CCF 24 Lay /Yby M 1.83 F12.96) , 1 B
P Al AR B4R 5 5500 sE 3 AR = A AR
TG E L /A5 2 (& 76) 3 T F A7 (P2 Lay /Yby A
0.80) , #IAZK A =A% FHM L ITREMEAH D

BTG AR R ER A B A A% I AT o i
+ICE R HARELE Ce % Eu R H Y/Ho (%S
BB TR Ce XFUURL A AR A A AL L 5
FRAFABURE , W] LIAE Ryt A T B AR R BT
X =AY 8Ce BB /N T 1. 6—H fhFk RS
A=A AE—F AR A = AbE b —HL
il A A ETE A 2 5 1 8Ce B ARG, 34
{EL 43 514 0.80.,0.83.,0.78 ,0.79; 55 0> 32 31 kL (A ==
M Y 1 A7 B 6Ce A X B L SE 2 E 4 501 Ky
0.96 F10.86, X AHBRIRER A, 18 5 {f ] Pr =% (B
X} Ce S5 HEATHNE : HA Y SPr<1 i), 8Ce>1 4" X
W ELSEHY Ce 158 5 24 Pr> 11, 8Ce<< 1 Ik Ce 171



155

REJEHE B I] 25 HLDR BL J

AR -

88'C OLST 6¥9 090 S60 90¢ #0000 1200 ¥00'0 6¢0°0 <CTIOO 88I'0 85O0 0OI00 L8800 S8IT'0 €800 090 €LO0O OIT'T S080 €-81-NXDX
¢ce YL el'v IL0 6L0 SST <T000 TII00 €000 SI0O0 9000 6800 <TEO0 9000 0OVO0 LLOO ¥POO 0€CO <TPO'0 €£50 ¥9¥°0 C—-81-NXOX
[4  (0h 4 oL’'L 0L0 6L0 89T 6¢00 0¥00 €100 L¥O0 €€0'0 TI€I'0 6¥0°0 €£00 0800 OSI'0 ¥OI'0 LSEO €900 LT8O SCTLO A €-LT-NXDX
Oy T8l TLT SO 160 €8¢ €000 0200 €000 ST00 O0I00 T8I'0 ¥SO'0 OI00 1800 8700 #8000 <TESO 8900 8S¥'I 0STI CT-TT1-NXIX
LT 90 ST €1'T  S¥FO0  ¥80 OI't S000 9200 SO00 €€00 €100 L61'0 8500 1100 €600 T1+0°0 L8OO T0S0O SSO0 <TEOT SP60 I-TT-NXOX
99°'0 8¢€E L60 10T 960 T90 <TO00 OI0O0 <2000 TII00 ¥#000 <TEI'0 9100 €000 1200 ¥000 +I0O0 ¢T600 €200 €610 €600 w2 H c1-ayz
T
€6'0 IL¢e LI'T  OI'T 960 TPI €000 0C00 €000 €200 LOOO <TrCcO 0£0°0 9000 I1¥0°'0 6000 <TEO'0 €61°0 8500 +0S0O 0STO 2N 01-ayz
€60 SO'IT 660 €01 8L0 850 1TO0O0O STOO TOOO ¥IOO SO000 6600 1200 €000 <TCOO %000 0TO0 <T8O'0 0TOO0 0910 TIT°0 £-0S-NXIX
P'0  SI91 €50 T0T L8O 190 <000 9100 €000 6100 9000 <T600 ¥c00 +000 #2000 S000 ST00 L600 €200 LLI'O 9600 iz Ll 8CT-NXDX
W —h
860 TL9 6I'l  TI'l 850 090 €000 9100 <2000 LIOO 9000 000 6200 S000 <TLO0 8000 8CO0 ITI'0O LTOO ¥¥I'0 TCIO AT 7=61-NXDX
9¢'0 86CI €I'T  +¥0'T 880 T60 +000 0CO0 ¥00'0 1200 LOOO S600 O¥O0 9000 L£OO 6000 9€0°0 8ST'0 8€00 TO6CO TSIO T-61-NX9IX
er'e v6'll 0ST 890 €60 8¢ €000 <TEO0 €S000 9¢00 +IOO ¥9I'0 €900 <CTIO0 L600 <¢TLO00 SOI'0O T950 00I'0 ¢S¢€1 €160 I-81-NXDX
g
LTT el'cl o6¢1 +¥#0 ¥S0 +80 <TO00 €SI00 1000 +I00 SO00 6900 €200 +00°0 <TL00 OI00 €€0°0 L9T0 +I0O0 €810 99C0 g CT—=LT-NXDX
AH
80C T8CSI 6I'T €F0 880 +9°¢ S000 9¢00 SO000 +¥O'0 LIOO +LTO €600 9100 LTI'O 1€00 +IT'0O LI90 €900 8LI'T 8IOI €-TT-NXODX
160 S9¢9 890 II'T  +L0 660 €000 8I0O0 €000 LTOO SO00 6¥E0 0€00 9000 6€00 SO000 LTOO €TI'0 0£00 8610 8CTI0 CS-NXDX
g
0 Lyvy TL0 1€ 80 090 €000 €100 TO00 +I00 #0000 ¥#LI'0 <TTOO +00°0 #2TO0 €000 8100 6900 <TTO0 SvI'0 8L00 WWHZACE  1-99-NX9X
k—Am)
g0 S6'tcS LOT 00T  S60 SPO TOO0 TIOO TOO0 OI00 <TO00 STI'0 SI0O0 1000 €100 €000 6000 €900 SI00 ITI'0 LSOO LE-NXDX
89°'0 OLLE SI'T TCT €60 9%0 1000 LOOO 1000 6000 €000 SIT'0O SIO0 2000 +IOO €000 OI00 %S00 8100 <CTHI'0O 6900 ez kl €—EV-NXIX
A%
o 188F SOT  6I'T 990 680 €000 ¢C200 +00°0 8100 9000 1I8C0 6200 000 9200 9000 200 9CI'0 <TLO0 T8I0 LCIO gy [-9T-NXDX
Ngx A+ n qA up, Rl oH A £q qL PO ny wug PN id R A |
OH/A  MHe  IdQ 20¢Q ey qa
vy . WhH EUH

(33 BE AW EITY

uiseq Sur)SurRI() WIDYINOS UL IT0AISI—09R[Rd RWONZR(J—02IRPSUY —TUS SUOT 9Y] JO $a1TWO[OP JO sivjawried pur SJUaU0D JUSWA[ YIRS IR a1qe
Iseq ! Yy ra [ a pouy-tuo oy Twopop P [Py H  €°l9BL

ERGESELTUR ZHEBH RS A— I AE—2REHXE e



156

S PRI AT, JE—B AR AR A A s b
E—FREHRA D MWEh—HME =55
DSE AL o HA AR FEE (Y Ce 0579

i 1 IC R Bu B35 B2 DORUR AR L4 5 0T
B A W AR 20 B 36 [ 2 . Bu B R ATE A
RFLPAFAE Eu™ 5 Eu™ 2 B 45, AT S 5 E Ak
FRELA 0y ks v 3 L R Bu O AU P i
SE AT H RO BRRER BT (4 Eu 1E 52 80 12, (N A
Z TP B IE 57 0 855 1R BBOSCS TR 2 R Y
R BIEANE I =AM EOE o R
W12 09 B RS, W 5 HE G AR X B i 1
FAb2E R H 2= o 6 0 B dh R B 55 Bu IE 50

TEAIM A HE T 2024 4F 5529 % 452 1

(SEu T T 1) , BLTBE A B0 R i) AT, o i
Iz A A ] o 1 32 38 1 R ER 45 i B T
A0

Y/Ho {ELH ] T 0 Wbtk R 6 4 B9 B D A
SRR A R R < T AR T W 8 S i U A
HK Ho AHXS Y $4 22, i3 Y/Ho {6 TRES" . ik, i8
NI AR T RS rP B BRER W) 9 Y /Ho fH A
7T 45 5 AT BRI r PR R BT ) Y Y /Ho (AR
ARUWSELLH, —h IR A=A I —F
FE A0 & = H B Y/Ho (8w, T HEA & A =
H g A ma S H B A8 Y/ Ho (H
Bk

0.1p 1E 0.1F
- L
2 | g i) 2
& oo} = = oot}
og E u\g F n3 : H__\‘_/'\\‘/\(‘\-—\
) | W B ; Q;éi 39:\% ® s m

0.001 0.001 0.001
La Ce Pr NdSmEu GdTb Dy Y Ho Er TmYb Lu La Ce Pr NdSmEu GdTb Dy Y HoEr TmYb Lu La Ce Pr Nd Sm Eu Gd Tb Dy Y Ho Er Tm Yb Lu
i sy e LIoR LR T
(@) B—Mr @R A=A o) fE—F AR A S (c) TP —HIRHE A

0.1 1 0.1
w A 0.1 ;
& i < 3 o <
= F & 001 » i - f=f—= % & 001}
£ _Kk/ﬁﬁWWK/HNjw £ §§§¢W \*Q§4g§§ & "
# o.001] # f i

: 0,001
00001 - o001l 1
La Ce Pr Nd SmEuGd Tb Dy Y Ho Er TmYb Lu La Ce PrNd Sm EuGd Tb Dy Y Ho ErTmYb Lu La Ce Pr Nd SmEuGd Tb Dy Y Ho Er Tm Yb Lu
Bnk ek Btk
@ BEMSE DS OET §iA=pva) (OFDRAFRA RS

7 BEREESE—BERE—ZEDHHHARERLITRRSRXE

Fig. 7 PAAS-normalized REEY distribution patterns of dolomites of the Long’ eni—Angdarco—Dazuoma palaeo—reservoir in southern Qiangtang Basin

4 BzaBBES5MEEEL
4.1 AznekPER

H— L ER AL A6 AR FH T 2 28 A o B B AR
EHAT Z Ak, an 8°C (B 8"0 {E IR B 32 1) 7 {4% [7]
PR AR R R R TS sh s T
e, ZEVHE 1 2 A A BRI 5 255 40 BT s sk 1k 2%
FEAR A A7 2E R AE

f—Hr B AshaEE BFEAREK
B/ n T 2% R EA A AR BE A DR A T (A R AE
FEHA B Se 2 it AR Mn il Fe 5 5 AR
Mn/Sr {H, 3 86 349 3% W] H: 32 IR 1l T o ) A 107

W = IR BB i, B Ce 558
A Y/Ho (B, £F A 1K 3R 30 11 2 A AR F P 0 )
fE, FF H Sy S (8 5 i = &t DTBUK AR AL, 154
W = A AT 220k 1 ) AR I — 1 ) A= 3 K
— N Ry, A ) — A A ORI s A
80 i = T 7 ff A, Z(H 290 3%0, I HZE K AEH
S AR K ) 0 B AR IR B = A 1 60
H R & T A KAFAED . mile— kR
GEM = A R B AR, 600 5 A A K
RN E S I N e R oI S e e (=
FHP= W) W RRAE , I HLAE T T8 = 5 b )2 ok
RIZE KA YY), % 6 1 U B e — B i iR Ak A5



SRAE S R I B 2 A BIL ) Bl R X

A AR NIER K. MELEAAST L
BERIE TR 2 A (& 3d) T B AR B 02
TGRS T A= A E AT BB M &5
AR, A YIERE 1 = A 8 Mg/CafEAR T 34
Fl 2 A1 ( 8a) , 36 7~ HOE il T Mg e 8 AR X A1 1)
BCA AR R, 28 TR le—H ik A a i A
woRfERAEIRUEY A= A ERB Y.

W —¥aWmha=s Haoamilhiid
NN LS il e S P P ST i = bawag id
TERB =8 MIE—F B 408 A = 5 fle—
By SRR AT A = A G T e R AFRE L, R H:
TV st A 5 A O 2 /K I s2 i o (R H: Min &5 2\ Min/
Sr e = T le—M i ik R as i =8, R G
A TR A . I A = A 1 S
R AYSSHER S TR— AR RS A =,
T K AR H 8 ¥ Se/*Se (AT S5 Tt [ A5 18 2 41, U
VLA R A AR R 28 B K eah  fbE—F A
TEAH 5 7 1Y 8°C AH (2.7%0~4.0 %o) X T 41 JK
r FE (1.1%0~2.0 %o ) i % 1 72 B2 RIS v 11 oty 6 2
Z 18 (130.49~133.20) WAF G 728 R KBRS = A 1k
YEHITF= I RFAESY o 2 7 80 A 1E 1) i B 72 J&E
BEAR I S PR T BB 2 I 2 1 2 o T ) A 35 ek A
PO =W A=W K VA 1 A7 <l BB s
B ABTE—2F A TE 405 1 2 5 R TR B )3 i3
&A= AERR .

WP —H b =% HoafamikBaBrEE
A AT R ELRR G Sl | S R 1 i, FE
H R e AN = A AR ARYE R IE B .
WA = A B FIE —F AR 40 5 1 = s 25
() 7S/ Sr {8 | Ce B 575 FRR £ o0 R ARt , 6
W 324 T AR 0 BUA Tk . (A L T g —2f
FIEA a1 = B h— L& = A 1 §°0 fE fit
] {7 . Y/Ho {E 1 St % 1t A X B AR . Mn Fl Fe 5 4t
Wt HEA S BulE S5 WRA I A = AT
TR R R IR R BT h 0 R s A il
R Z M CFX{E 130.10) B IR T E—2F HIE 41 &
Mz (Z6131.70) , R AR BB IA R B
= AR HEAT , T b i 85 Tk R B M R AR
P 2 P B A N, 1 A R T s A A AR A
Ko G Lk dr, B h—HL 1 2 A R A
IR BE R LR 298 = A A E A P4

AMmda b =% HaofmiRmih ik

157

HIERE & Hi A8 H, RILZE A = A TE K
B2 BIAAR SRR, D s Afkae AR, 542
fik Bl 7K = RO R FE g . = e i 6°0 B
s B A Eu lE %% Y/ Ho (HR AL o R
Te A A A o, #8 W O G R B i B A e >
AN, ATEYH 5 H = A 1 SREE+Y {6 \Mn fl Fe & i
e s HAH SRR AT, U B e AR 32 T e s il
W5 DL B NS 09 Bk e 5T 2% ot v A i
) Mn™ Fe FIf o0&, ZR6 DL o, BB 40
i 25 25 B PR Ay v — R S B 45 v 5 i AL R K
OK Bl M 1 2 A AR VE T .

Foxaabsasxs HAEMHMENAS
AR EANRI A A MR ERAE . B AWFSEIA
R %SRRI & RIR A K = A ERY
7R, B0 AR IR A 7K PR h AR 58 i 1l ) )y fi
A1 SO SR A AL T S 2 0 A A (] AR
FIEE T Be 55 D DTTE MBS 205 1 L o 0
AR RAEZS O i F = A iR T I R & I
(14 T FR B) T, 3% BH L b ol R i 282 (181 31, 3)) o W]
B, BE IS DA 2 (= A N ] X3 Y Mg/Ca fi -t L
A S PE R ERAE (R 8b) « B0 o & A 2 TR,
Mg/Ca fHHAK (1.20) 5 32 P & 73 Mg/Ca fH 5 55 (1.23~
1.26) , £ ML Bt = A AU E B # R, H = A
am AR T 2 o B Ok 2D 5 52 1018 A 1Y Mg/Ca {H B IR
(1.14) , BEHA BE I B AR T i Mg R FEE B = A
AU IEFT T 2 8T R % . Mg/Ca (B A9 S A6 S B T 5500
SHARAEERTHRRA S AMEN,FEREA
KA = ARG REIRL, 5058 AL =% Sr %
W, Mn  Fe 77 i 5K, Mn/Sr{E A, 15 B H P
BRI SE hy 3 3R I HLIE UG 32 WA il AR 52 i 45
NS 80 {HLIE R A AR s A AR FE R R Ok
AN T HE B A R 2R Y R 250, # R B L
= MIE 2 B T B R AR K S e, -2 A
Fis 1 e B (B 76) 2 BRI, B B A = A 7E
TE RS 32 8 T RAIRK I RE I 1A, 5505830
mnbL 2 B S S/ S AR AR T — & K 35 S AH
FRUIA MRS St A AR R Z2 5 THR AW
R A ERE RN A AR T
FLRB T AR 55058 kL 2 TR 8 R] B
Z B T LR 2K R K R IR K B 2L [R5
JEMES H T B BOR A K A = A A E B PR



158

=4

=6

X
L RamERE

TEAHIM A HE T 2024 4F 55 29 % 45 2 1

13

o 11

=

20

=
N /\_/\
0.7 - - . . - .

W W2 W3 Wai4 WS Wiie

13

Mg/Ca
S

1.1

W1 W2 WAE3 W4 WS

(b) B EB A AN S S5Me/Cafti /34, ZRD-13FE 4,
8 MEEEIBR—BIERE—ZREELTHHAZERAEBRETHHEGE MyCaESHmE

Fig. 8 Backscatter scanning images and Mg/Ca distribution of dolomites of the Long’ eni—Angdarco—Dazuoma palaeo—reservoir

in southern Qiangtang Basin

LM a w6 VSSrHILE T =&
KT S, JF H 22 (E 8 1 107 BE g, R
A2 8] T & A 5B Sr 198K A AR 1 5%
M = A B B 80 Bl w4 | Eu
1E 58 AR Y/Ho {E F1 #4751 10 FRAE , £F & 4
VO MR 1 AR AR AR FE G A o AR R
rh AR T A A A o W T A A AR G
P Sr, JE T 3575 5 VSe/*Sr (8 5 5 W 4 16 K AR ), 4
WA B AR LA B 1 Se/Se B, (B Sr ot RS
AHXTEAL , Mn Fll Fe () & RS BB H A
HA H5 = 1Y ¥Se/*°Se {8 A Mn &5 &, AR 1Y Sr & i
I FL AT B4 B T2 25 11 R 408 i J2 257 LA A T 25 0L
Ul 3, PR HE I (= e oy 2R v e A
b )2 55 vy o R b 2 4 Ak ) M IR A
R B ER AR A 0B TR 0 3R A DL 120 CR B T
A AR X B AT, 6C {1 i 7k 8 185 Jon i 25 ¥ e
I, T A 5% T 3 A v U o T v e AR TR
ER T 0 B [m) 57 22 B O 3 AR T K A R 1) S
AN ABATS AT DL K 8°C B /N IR BE (—1%0~2%0) 11 3
WY, DB A AR SCCAE S B AN A

oL, 7 AR L 2%0~3%0, W T TE S5 = i A E
T Az A NERZHT LT 275 Bk
O, S EIE AR AT )

4.2 Aznhft-fiaEea L&

X} i 96 I A b vy I R 2 A R AT I L U-Ph
[l 28 8 AR 45 SRR B —2F AR 4 i = A il
e — & B A T e = St R
(216.2+6.1 Ma #1210.1£9.4 Ma) ; A IE 40 &4 11 = 2+
BT 5ok P AR B 2 (192.7+6.0 Ma Fi
186.6+3.1 Ma) ; %505 i1 bl F = 5 B BT Ak
1y £ 359 (185.5+3.8 Ma 1 182.7+5.8 Ma) , B i T [
T IS Par =R ((EEF S A = P N 0bi Al ]
(181+18 Ma F1 16123 Ma) | & B K HLAL T = £1 1k
YER EAJGA 2 A S 2. 1456 5
FHb ) b TR 1 75 5 L 2 o B A SRR A BR
A 2EARRAE AT LA A o I DR AR B R R A AR TR
2/ T T R R T R
PEBEE Z PR AR IR S i = A A B i S A A
Z 5T



SRAE S R I B 2 A BIL ) Bl R X

< I T S e N S TR 1 T Q)
SZR) T I8 H 34 I P I A DX 28 T % A8 A S — 34
K Bh F1 SRR, LA DTRR AR il A S
B YIRS K e KA R . A R
X, MAEMS5 TR A Ak, FST
Pe—H R R A B AL K. BARAETe—F
MR ARG A = A TP A MR B R fLB, (H R
W = A AR 8 2 98 B AT B AT B 2 )
I A o A AR SCA R A B o A o L
SR TR IR A WP SERE T O BUE TR R T
WHE AR T U B R R X 4R 23 ) 4T ek
o AR, R 2 e S R T R, A R T
J A FL B R AF -

W — 2 ThE U R 400 2 3 0, S8 0 b & A 0 —
AR, B DU A AR e )2, BRERERIT
FRE A VRS B, 245 T 0] T80 1 e 46 V7K 52
e, Ji i A A DURR R 3 R AR B 1 =28 R AR
FR = GBS T g —2F IR 405 = A
Mg h—H A=A . EEHEARSES, Aa Ak
FH AT DI 2 /b 5 A B R, T R o 19 4 [ L
Bl HE A nT UL B AR AT AR R e
FAIE Th—HL i 1 = A 7 fh LB (& 3h) , B
DU 0 2 i 208 0 BB B . LR o YR
IRBA B R R 2 DO B A — VR S S 40, A 5% L
JEE IR 3 e R 1 1 R T T R AR A B R 4y
FI 2= 5 7E m R LB K VR TR R A L =
AVER LR AIEA S A =G, B8 T K dh b
fL,BGE TR

TR MRIYT L0, IR ko M 2 Bt TR 4R
THE T . eI B, RAEIRAB KA A1k
VEHITE W55 0 il fboki = 2, R A = 32 2R
SARIK B IR BEAE IR BT 48 2 R )i i AL
(F31) . Bt R I I8 2 b Ak S 3 32 DU AR, v YR 1
5 BB AR B B B s RS2 IR
WA AE R B R A AL TR R e
W 1 A0 T FE 3 (8 3k, 31) o Z8 M et —y it
40, [ 5 2 A 3 v Sk 3 e T A VE R R 6
T2 b I B TR

Zi Lk FE I8 I G 4 S A AR S A
~AMEHBA XRZAE  EREMEY A =S
AARAE F RS 0138 3 T = A A VR R 45

159

an AT 36 T 83 e A 8 DR TR K b i A S S A
WO AR ™ A T R A AR ALBR, s T
FRLBIK 12 2 e ML JZ B4 B SR W 1 IR P A = Y
HEHLA

IR 2 e B PIL R A R T
JeE A b =BG RIR R R AR )E  OF
TEWE = Z i FIIE R LR, 5 L =B 4t
felE (FUIB R @IS, e AR D it —rp R 2 1t
L E AR IR TTIRY ) Je B 56 )2 (R SR 2 R A
Bz ERASHREUA SR A 7L R
G 9 A SR 2 A, T D DG I A ik B AR
HZEZ—.

5 & &

(1) IS IR = o B - e —H
ARG HT A ME—FARMRA A A
MihH = WP —HEE = 50 5E i kL
Hzw WA, SEEH O EE Y 2k E
FE L 2

(2) 19 FE It B 2 A A A 2 Bl s R AR
Pe—H TR ARG F = 5 8 i THE R AR B B, 51
AW AT AR AT O, B DR AR AR X A1
I —=F A4 H = a A h—HLA H =
T RSB BE, 578 R K DR L TR A R, 2
BENRA = ARERR™ Y. AEHSE oA
T — TR B, 5 i PR T B R
BRI IR A e A A 5%, LR 2 A ARV T
Yro Z50se b F 2z e R D 46 T B B TR
HKAEORERN. BEEA a0 RRRA S0
A1)

(3) B I vl i f 4 2 (e Ak 55 B = 4 A A
MG RRANE. HHRETNEREEA =
AT P AR BT TR G P B R ROK
PR B AT T2 e 3 25 Ml v 3 e ) 2 e P V= i
M 2N A ML . JEsl B b = /SR IR L e e
RAFRIRHIZ , Tl TERA A HIZE 22—

M AERERBRE AT LI RERTT NE
R TR AR R AR BAL LT A
RFFHZ KRR AT 22 RELFRFHARIL
THEAT T 44 B, BOA TS 4G Rt )



160

[1]

(2]

(3]

(4]

[5]

[6]

[7]

[8]

[9]

2 % Xk

F&, AHEAR . I IE I A TR AL 1], R, 2018,
45(2): 237-259.
WANG Jian, FU Xiugen. Sedimentary evolution of the Qiang-
tang Basin[ J ]. Geology in China, 2018, 45(2): 237-259.

B, AHEAR, R SC. JEIE A ST IR A (M. b
AU BRI R, 2020.
WANG Jian, FU Xiugen, TAN Fuwen. Strategic investigation
of oil and gas resources in the Qiangtang Basin [M ]. Beijing:
Science Press, 2020
HEW, K7, i, % . md e i ik 2 e A 2
R AR R S A B S [T ). AR, 2016,
37(10): 1247-1255.
XIA Guoqing, JI Changjun, YANG Wei, et al. Fluid inclusions
characteristics and hydrocarbon charging history of oil reser-
voir belt in the Mid—Jurassic Buqu Formation, southern Qiang-
tang Depression [ ] ]. Acta petrolei sinica, 2016, 37(10): 1247—
1255.
FU Xiugen, WANG Jian, TAN Fuwen, et al. New insights
about petroleum geology and exploration of Qiangtang Basin,
northern Tibet, China: a model for low—degree exploration [J].
Marine and petroleum geology, 2016, 77: 323-340.
R VU R A b B AL S i AOE SR IM L e
s U R, 2001
WANG Chengshan. The geological evolution and prospective
oil and gas assessment of the Qiangtang Basin in northern Ti-
betan Plateau[ M |. Beijing: Geological Publishing House, 2001
FB, AHMEMR, TR, 58 IE T Al S B R L]
RIS, 2020, 66(5): 1091-1113
WANG Jian, FU Xiugen, SHEN Lijun, et al. Prospect of the po-
tential of oil and gas resources in Qiangtang Basin, Xizang
(Tibet)[J . Geological review, 2020, 66(5): 1091-1113.
RIPIR, Kk AL IEE AR Y R = A28 il K
IMAREERRFE )], T HUBE2EAR, 2000, 2(4): 30-42.
ZHU Jingquan, LI Yongtie. Types, Origin and reservoir charac-
teristics of the Jurassic dolostones in the Qiangtang Basin,
North Tibet[J]. Journal of palacogeography, 2000, 2(4): 30-42.
XUAEE, BRSO, BT, 55 . I8 A rh e B R v ) A
JE— B 3R IR Rt R ) 2 A R AL SRR RO PR LT .
FAAR. 2008, 24(6): 1379-1389
LIU Jianqing, CHEN Wenbin, YANG Ping, et al. The Longeni—
Angdanrco paelo—oil dolomite geochemical characteristes in
southern part of the central uplift zone of Qiangtang Basin and
it's significance [J]. Acta petrologica sinica, 2008, 24(6):
1379-1389.
PREA:, w0, TR/, A5 I8 I A G DX i
R Y O AR R LT ] R B T A2
(AR, 2004, 31(6): 611-615.
YI Haisheng, GAO Chunwen, ZHANG Xiaoqing, et al. Micro-
scopic diagenetic fabrics of dolomite reservoir from Shuanghu
paleo—oil pool of Qiangtang Basin and its petroleum explora-
tion implications [J]. Journal of Chengdu University of Tech-
nology(science & technology edition), 2004, 31(6): 611-615.

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

WA A HL T 2024 4F 25 29 45 45 2 1

WRICHE, -, Sk TR, 55 M QA L e B
it 2R B S R FE [T ], DURR S R b BT, 2006, 26(2):
42-46.

CHEN Wenbin, YANG Ping, ZHANG Yujie, et al. Dolostone
reservoirs and their genesis in the Zaring oil pool in southern
Qiangtang Basin[J |. Sedimentary geology and Tethyan geolo-
gy, 2006, 26(2): 42-46.

R, MR 58, A, 45 SE 0 4 b pi 0 4t XA ity 28 120
BEIR 2 BB PR B IER [T ). 5 72741, 2014, 30(3):
737-1746.

YI Haisheng, CHEN Zhiyong, JI Changjun, et al. New evi-
dence for deep burial origin of sucrosic dolomites from Mid-
dle Jurassic Buqu Formation in southern Qiangtang Basin[ ] ].
Acta petrologica sinica, 2014, 30(3): 737-746.

SR, KR, AR, A5 JEIE G T A e M XA
HEIY H AR E ] A5 RIS, 2016, 37(4):
483-489.

ZHANG Shuai, XIA Guoqing, YI Haisheng, et al. Origin of
saddle dolomites from the Buqu Formation of Longeni area in
southern Qiangtang Basin[J]. Oil & gas geology, 2016, 37(4):
483-489.

MR RS, B, B, 45 e JE ) PR LA P pR
GiAr i 4ok 1 25 R 238 [T ). P E L, 2019, 46(2):
398-406.

TIAN Kangzhi, JI Changjun, YI Haisheng, et al. Origin of
grained dolomite from the Buqu Formation of Zaring area in
southern Qiangtang Depression [J]. Geology in China, 2019,
46(2): 398-406.

FRFE, Prfe, REW, % 6P A R ek F =
U A A B A Bl — 4R S 2R A3 BT K = o R B R e
[J]. HUFIE T, 2020, 66(5): 1186-1198.

JI Changjun, CHEN Cheng, WU Zhenhan, et al. Carbon and
oxygen isotopes analysis of the fluid inclusions in Middle Ju-
rassic saccharoidal dolostone of Qiangtang Basin and discus-
sion on the genesis of dolostone [ J]. Geological review, 2020,
66(5): 1186-1198.

TTRR], B8, AMEAR, &5 . 5% 43 g 30 B4 vt ety o £
B At = H OO R IR R A LT )L DU
R, 2018, 38(2): 23-35.

WAN Youli, WANG Jian, FU Xiugen, et al. Trace element
geochemical signatures and significance of the Buqu Forma-
tion dolostones in southern Qiangtang Depression [J]. Sedi-
mentary geology and Tethyan geology, 2018, 38(2): 23-35.
g, Pifg, G0, F . SEIE A RE S e — B kR B
JECHY 1 2 A WA RFAE [ ] B B TR 2 e (H AR R
i2), 2018, 45(2): 142-153.

LI Xin, YI Haisheng, JIN Feng, et al. Diagenetic characteris-
tics of dolomite in the Long’eni—Angdar Co ancient reservoir,
Qiangtang Basin, China [J]. Journal of Chengdu University of
Technology(science & technology edition), 2018, 45(2): 142-153.
ZHANG Jian, WANG Jian, ZHENG Bo, et al. Age assign-

ment of dolomite in palaeo—reservoirs of the Qiangtang Basin:



SRARSE T I IR 2 A B B

[21]

new evidence from palaeontology and carbonate in situ U-Pb
dating[J ]. Marine and petroleum geology, 2023, 158: 106545.
SHEN Lijun, ZHANG Jianyong, XIONG Shaoyun, et al. Eval-
uation of the oil and gas preservation conditions, source
rocks, and hydrocarbon—generating potential of the Qiangtang
Basin: new evidence from the scientific drilling project [J].
China geology, 2023, 6(2): 187-207.

FE, F UG, MBS T R FOEYE A Ll R
BIFQK-1) B & B[ . Bl2zidd, 2022, 67(3): 321-328.
WANG Jian, WANG Zhongwei, FU Xiugen, et al. New discov-
eries on the first petroleum scientific drilling (QK-1) of the
Qiangtang Basin, Tibetan Plateau[J]. Chinese science bulle-
tin, 2022, 67(3): 321-328.

O, SREEM, s, 55 IR IEIE S I A O 2 R 53
Xof FE AL ) ). WA A MR, 2024, 29(1): 17-29.

WANG Jian, ZHANG Haowei, ZHANG Jian, et al. Advances
in division and correlation of stratigraphy in the oil-bearing
Qiangtang Basin, North Tibet[J]. Marine origin petroleum ge-
ology, 2024, 29(1): 17-29.

WANG Zhongwei, WANG Jian, FU Xiugen, et al. Sedimenta-
ry successions and onset of the Mesozoic Qiangtang rift basin
(northern Tibet), Southwest China: insights on the Paleo— and
Meso—Tethys evolution [J]. Marine and petroleum geology,
2019, 102: 657-679.

Fk i, sRBTIE, A, S 1:25 T7 5 R 2R A R DX 5T
PR (R ] KA R4 LTI £ B, 2006.

WANG Yongsheng, ZHANG Shuqi, XIE Yuanhe, et al. Re-
gional geological report (1: 250, 000) for Angdar Co [R].
Changchun: Jilin Institute of Geology and Mineral Resources,
2006.

KU, ST, R AR, 25 . JE A AR I — At —{k
ol b - DB AL [T]. 5 A2 i, 2019, 35(6): 1857-
1874.

LIU Ruohan, HE Bizhu, ZHENG Menglin, et al. Tectonic—
sedimentary evolution during Late Triassic—Jurassic period in
the eastern part of the Qiangtang Basin, Tibet[ J]. Acta petro-
logica sinica, 2019, 35(6): 1857-1874.

MANSOUR A, XIA Guoqing, FU Xiugen, et al. Sea level
changes and sequence stratigraphy of the Lower—-Middle Ju-
rassic Quse and Sewa Formations in the Qiangtang Basin,
Central Tibet: geochemical and palynological perspectives
[J]. International geology review, 2023, 65(18): 2879-2899.
WRHIL, I, B, 45 . VU JE 0l SR 3 3 IX b AR B e Al
i 2H DO BUREAE K il St S5 SCLY L. DO e 4 30 4 o,
2020, 40(3): 96-101.

CHEN Ming, SUN Wei, CHEN Hao, et al. Sedimentary char-
acteristics and oil-gas geological significance of the Middle
Jurassic Buqu Formation in the Ersma area, southern Qiang-
tang Basin, Tibet[J]. Sedimentary geology and Tethyan geolo-
gy, 2020, 40(3): 96-101.

SREEDT, RO, B SF L VBRI — LR X B W — A&
TLTEAR i FAT 5 B T JE I8 A b v Ak i 1 249 [ 1. VAT <

rﬁ 35:,:,
S

[27]

[28]

[29]

[30]

[31]

[32]

[33]

161

HBJT, 2024, 29(1): 1-16.

ZHANG Jianyong, XU Qiang, CAO Yu, et al. The subduction
and closure of Bangong Lake—Nujiang Ocean in the Dongq-
iao—Beila area, Tibet and its constraints on the evolution of
southern Qiangtang Basin[ J]. Marine origin petroleum geolo-
gy, 2024, 29(1): 1-16.

KRB XGBB8, 45 B RS e — B IR
TR b HfE A A S B T ()], # BT AR Al 2016, 90(4):
615-627.

WU Zhenhan, LIU Zhiwei, ZHAO Zhen, et al. Thrust and up-
lift of the Lung’erni—Angdar Co paleo—oil reservoirs in the
Qiangtang Basin [J]. Acta geologica sinica, 2016, 90(4):
615-627.

FEACAE, SRIUCHE, FRACE, 45 B R A IR Y RO RIR
ZoA IR TR 5 ok A D7 Al 3 4 AL A R 5 [
FRAEN () ] KRR (A R, 2022, 19(2): 1-11.
TANG Youjun, ZHANG Xinyue, JI Changjun, et al. Crude oil
source of granulated dolomite paleo—reservoir from the Juras-
sic strata in the south Qiangtang Basin: evidence from carbon
isotopes of aromatic compounds and monomeric hydrocarbons
[J]. Journal of Yangtze University(natural science edition),
2022, 19(2): 1-11.

VAN KRANENDONK M J, WEBB G E, KAMBER B S. Geo-
logical and trace element evidence for a marine sedimentary
environment of deposition and biogenicity of 3.45 Ga stromat-
olitic carbonates in the Pilbara Craton, and support for a re-
ducing Archaean ocean[ ] |. Geobiology, 2003, 1(2): 91-108.
A, K, I/ WF & An Al Ry A
Ko BRI 28 A3 AR R AE 5 28 LT ] A 5 KRR R e,
2016, 37(4): 464-472.

WANG Lichao, HU Wenxuan, WANG Xiaolin, et al. Varia-
tion of Sr content and ¥’Sr/%Sr isotope fractionation during do-
lomitization and their implications [J]. Oil & gas geology,
2016, 37(4): 464-472.

ZHOU Haijun, CHUN Xi, LU Changwei, et al. Geochemical
characteristics of rare earth elements in windowsill dust in
Baotou, China: influence of the smelting industry on levels
and composition[J]. Environmental science: processes & im-
pacts, 2020, 22(12): 2398-2405.

SU Ao, CHEN Honghan, FENG Yuexing, et al. In situ U-Pb
dating and geochemical characterization of multi—stage dolo-
mite cementation in the Ediacaran Dengying Formation, cen-
tral Sichuan Basin, China: constraints on diagenetic, hydro-
thermal and paleo—oil filling events [J]. Precambrian re-
search, 2022, 368: 106481.

TRZUT, B, W, 45 L) A= BIBEECPR S 1
AR ARE SRR L) . AT RS TT e, 2022, 49(4):
637-647.

SHEN Anjiang, LUO Xianying, HU Anping, et al. Dolomitiza-
tion evolution and its effects on hydrocarbon reservoir forma-
tion from penecontemporaneous to deep burial environment
[J]. Petroleum exploration and development, 2022, 49(4):
637-647.



162

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

FRACTE, AR, AR FE . PR E IR 3R L BR AL B Y
[J]. Hi2RiT%%, 2000, 7(2): 299-320.

ZHENG Yongfei, XU Baolong, ZHOU Gentao. Geochemical
studies of stable isotopes in minerals [J]. Earth science fron-
tiers, 2000, 7(2): 299-320.

AU, . A B S AF Ty ik [T ). A
274, 2023, 44(7): 1167-1190.

ZHU Guangyou, LI Qian. Progress in genetic types and re-
search methods of dolomite[J]. Acta petrolei sinica, 2023, 44
(7): 1167-1190.

B, s, B, L P E SRS 1R R AR
A1), rp ERAGERERF), 2019, 49(1): 194-226.

TONG Jinnan, CHU Daoliang, LIANG Lei, et al. Triassic inte-
grative stratigraphy and timescale of China[ ] ]. Scientia sinica
(terrae), 2019, 49(1): 194-226.

WARREN J. Dolomite: occurrence, evolution and economi-
cally important associations [J]. Earth-science reviews,
2000, 52(1/3): 1-81.

KEITH M L, WEBER J N. Carbon and oxygen isotopic com-
position of selected limestones and fossils [ J]. Geochimica et
cosmochimica acta, 1964, 28(10/11): 1787-1816.

ZHAO Yanyan, ZHENG Yongfei, CHEN Fukun. Trace ele-
ment and strontium isotope constraints on sedimentary envi-
ronment of Ediacaran carbonates in Southern Anhui, South
China[J]. Chemical geology, 2009, 265(3/4): 345-362.
ALFIMOVA N A, KUZNETSOV A B, V.KLIMOVA E, et al.
Archean—Proterozoic unconformity on the Fennoscandian
shield: geochemistry and Sr, C and O isotope composition of
Paleoproterozoic carbonate—rich regolith from Segozero Lake
(Russian Karelia) [J]. Precambrian research, 2022, 368:
106459.

AZMY K, VEIZER ], MISI A, et al. Dolomitization and iso-
tope stratigraphy of the Vazante Formation, Sdo Francisco Ba-
sin, Brazil[ ] |. Precambrian research, 2001, 1 12(3/4): 303-329.
VEIZER J, ALA D, AZMY K, et al. ¥St/%Sr, 6'*C and 8'80
evolution of Phanerozoic seawater [J]. Chemical geology,
1999, 161(1/3): 59-88.

JOHANNESSON K H, PALMORE C D, FACKRELL J, et al.
Rare earth element behavior during groundwater—seawater
mixing along the Kona Coast of Hawaii [J]. Geochimica et
cosmochimica acta, 2017, 198: 229-258.

WEBB G E, NOTHDURFT L D, KAMBER B S, et al. Rare
earth element geochemistry of scleractinian coral skeleton
during meteoric diagenesis: a sequence through neomorphism
of aragonite to calcite[J]. Sedimentology, 2009, 56(5): 1433—
1463.

LT, RSO, W2, 45 I ARBRIRER A )2 L F &
BRI AR IT 4, 2015, 42(5): 545-554.

SHEN Anjiang, ZHAO Wenzhi, HU Anping, et al. Major fac-
tors controlling the development of marine carbonate reser-
voirs [ J]. Petroleum exploration and development, 2015, 42
(5): 545-554.

CORYELL C D, CHASE J W, WINCHESTER J W. A proce-

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

TEAIM A HE T 2024 4F 5529 % 452 1

dure for geochemical interpretation of terrestrial rare—earth
abundance patterns [J]. Journal of geophysical research,
1963, 68(2): 559-566.

ZHAO Yanyan, WEI Wei, LI Sanzhong, et al. Rare earth ele-
ment geochemistry of carbonates as a proxy for deep—time en-
vironmental reconstruction [J]. Palaeogeography, palaeocli-
matology, palaeoecology, 2021, 574: 110443.

BAU M, DULSKI P. Distribution of Yttrium and rare—earth
elements in the Penge and Kuruman iron—formations, Trans-
vaal Supergroup, South Africa [J]. Precambrian research,
1996, 79(1/2): 37-55.

NOZAKI Y, LERCHE D, ALIBO D S, et al. Dissolved indium
and rare earth elements in three Japanese rivers and Tokyo
Bay: evidence for anthropogenic Gd and In[J]. Geochimica
et cosmochimica acta, 2000, 64(23): 3975-3982.

ROBBINS L J, LALONDE S V, PLANAVSKY N J, et al.
Trace elements at the intersection of marine biological and
geochemical evolution[ J]. Earth-science reviews, 2016, 163:
323-348.

LAN Zhongwu, WU Shitou, WANG Fangyue, et al. A ca. 290
Ma hydrothermal calcite in Cambrian dolostone [J]. Marine
and petroleum geology, 2023, 147: 106011.

BEE, =00, A5k, G5 RIREL CA) I L IT R AFE e
H BB R BOCLT ] R M & 5 a2, 2019, 43(1):
141-167

ZHAO Yanyan, LI Sanzhong, LI Da, et al. Rare earth element
geochemistry of carbonate and its paleoenvironmental implica-
tions[ J]. Geotectonica et metallogenia, 2019, 43(1): 141-167.
BONTOGNALI T R R, VASCONCELOS C R, WARTH-
MANN R J, et al. Dolomite formation within microbial mats
in the coastal sabkha of Abu Dhabi (United Arab Emirates)
[J]. Sedimentology, 2010, 57(3): 824-844.

MAHBOUBI A, NOWROUZI Z, AL-AASM I S, et al. Dolomi-
tization of the Silurian Niur Formation, Tabas block, east cen-
tral Iran: fluid flow and dolomite evolution[J ]. Marine and pe-
troleum geology, 2016, 77: 791-805.

BRAE, AR E . EVE TV X AR o A R
[T]. GURRA4412,1990(2): 51-58.

HAN Zheng, YU Suyu. The origin of debonian dolomitic
rocks from Ninglang—Lijiang region, West Yunnan []]. Acta
sedimentologica sinica, 1990(2): 51-58.

CHOQUETTE P W, HIATT E E. Shallow=burial dolomite ce-
ment: a major component of many ancient sucrosic dolomites
[J]. Sedimentology, 2008, 55(2): 423-460.

SYLVESTRE G, LAURE N T E, DJIBRIL K N G, et al. A

mixed seawater and hydrothermal origin of superior—type

banded iron formation (BIF)—hosted Kouambo iron deposit,
Palaeoproterozoic Nyong series, Southwestern Cameroon: con-
straints from petrography and geochemistry [J]. Ore geology
reviews, 2017, 80: 860-875.

RADKE B M, MATHIS R L. On the formation and occur-
rence of saddle dolomite[J]. Journal of sedimentary research,

1980, 50(4): 1149-1168.



SRAE S R I B 2 A BIL ) Bl R X

[59]

[60]

MA Pengjie, LIN Chengyan, JAHREN ], et al. Cyclic zoning
in authigenic saddle dolomite—ankerite: indications of a com-
plex interplay between fault—rupturing and diagenetic altera-
tion[J]. Chemical geology, 2021, 559: 119831.

LUCZAJ J A, HARRISON W B III, WILLIAMS N S. Frac-
tured hydrothermal dolomite reservoirs in the Devonian
Dundee Formation of the central Michigan Basin[J]. AAPG
bulletin, 2006, 90(11): 1787-1801.

OHMOTO H. Isotopes of sulfur and carbon[J]. Geochemistry
of hydrothermal ore deposits, 1979: 509-567.

[62]

163

B, QING Hairuo, WATEHE, 55 HH RGP H = A1k
A R il 2 O PR 27 5 3L AP AR AL v =
T F AL BRI LT, A AR, 2007, 23(11):
2955-2962.

HUANG Sijing, QING Hairuo, HU Zuoweli, et al. Closed—sys-
tem dolomitization and the significance for petroleum and eco-
nomic geology: an example from Feixianguan carbonates, Tri-
assic, NE Sichuan Basin of China[J]. Acta petrologica sinica,

2007, 23(11): 2955-2962.

HE:HHRE KEE

Genetic mechanism and its oil and gas geological significance of dolomites
of the Long’ eni—Angdarco—Dazuoma palaeo—reservoir
in southern Qiangtang Basin, China

ZHANG Jian?®, WANG Jian®**, ZHANG Jianyong®>®, XIONG Shaoyun®®,
ZHENG Bo**, SHEN Lijun®**

1. Chinese Academy of Geological Sciences; 2. China University of Geosciences(Betjing);
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Abstract:

favorable carbonate reservoir in the Qiangtang Basin. Its genetic mechanism is significant for oil and gas exploration in

The oil-bearing dolomites exposed in the Long’eni—Angdarco—Dazuoma region have been proven to be a

the Qiangtang Basin. In this study, comprehensive analysis of rock thin section identification, carbon and oxygen isotopes,
trace and rare earth elements and strontium isotopes are conducted to investigate the genetic mechanisms of the palaco—
reservoir dolomites and the formation and evolution process of the dolomites reservoirs. The main findings are as follows:
(1) Dolomite types are subdivided into micritic—very fine crystalline residual structure dolomite, fine crystalline
subhedral—anhedral dolomite, fine crystalline euhedral dolomite, medium—coarse crystalline subhedral dolomite, cloudy
core and clear rim structure crystalline dolomite and saddle dolomite with late filling holes. (2) The petrological and
diagenetic fluid geochemical studies indicate that the micritic—very fine crystalline residual structure dolomite is formed
by syngenetic microbial dolomitization. The fine crystalline subhedral—anhedral dolomite and medium—coarse crystalline
subhedral dolomite are formed via reflux dolomitization, which occurred during the shallow burial stage. The fine
crystalline euhedral dolomite is formed by the deep burial dolomitization. The cloudy core and clear rim structure
crystalline dolomite is formed by the near—surface mixing—zone dolomitization during the uplift stage. The saddle
dolomite is formed by the hydrothermal dolomitization. (3) The genetic mechanism of dolomites in the palaco—reservoir
reveals the evolution process of burial conditions and reservoir space of dolomites. Secondary pores are formed by
dolomitization, meteoric freshwater leaching and hydrothermal dissolution, forming a good dolomite scale reservoir,
which can be used as one of the target reservoirs for oil and gas exploration. These understandings provide new theoretical
references for the study of hydrocarbon accumulation evolution and the prediction of high—quality carbonate reservoirs in
the Qiangtang Basin.
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