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Fig. 1 Distribution and sampling location of dolostones of the Buqu Formation in the Qiangtang Basin(a)
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Fig. 2 Morphological characteristics and inclusions of dolostone in the Qiangtang Basin
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(a)the contact boundary between the lay-like dolostone and upper/ lower limestone layers is not clear; (b) the dolostone penetrates the limestone

strata in the form of flame; ( ¢ ) dolostone blocks distributed along faults in limestone formations; ( d) there are a lot of calcite filling fractures in

dolostone; (e ) there are relic structures of calcite bioclastic in the dolostone; (f) there are relic structures of calcite algal masses in dolostone; (g)

dolomite grain structure, and mass inclusion in outer bright edge structure of the dolomite; ('h) the uniform temperature of the inclusions in outer

bright edge structure of the dolomite is 149.7~178. 3°C (fig. h enlarged )

JERANH & A SUARID FLAR L0 FL
B FIRARAE 10 2% M e 8 Sk w1, B o 32 28 S A iy
HER A H A E LR KA, Ao aRE
TORNZARFE A, D00 15 S2E (AR X AEUE (P8 2a) , A T
o1z e KR S e iz (18] 2b) |, s e K
HHUZR PITWERE A B A A R (18 2¢) R H B
o HUZETT A O 8 K 7, T B A 1) AR (1R
2d) . Hz iR g i, B 2R i, 5 52 K

RS ICE IR AR A | IR = A )2
LR B R A W i A 5 A RN AR W 405 A5 (A
2e,f) o BLANA T X HCFFE , 18 BGIE 2 by Y 8T 50 A
X, HK #2255 A 9 38 A 7 3] 1 A il 41
MR AR MR R R A Ta %
FE T AR, I R 95 A Y AR TE PRIy
A=A A A S5, 208 BOH U O O Jre 0 B R il 4
Frik—A RN R T,



55 Ze KA A D PR B BERIRIR 1 25 A R A SRR — SR 24007 B 1 2 R R BT 1189
AL PRI S I 1R HT € ] THMSG600 27 4 0 er

G AL MR B S - 196°C , A W A% = i B A 351 ™ dolomite

600°C , NP/ ¥ R AE 0. 01 ~ 130°C/min 2 [a] , I 30¢

R0, 01°C , 7ERBERMIRNS B PR HCR T )

B 20°C /min, B 7E RS A BT R AR 2 4°C/ 53

min A B—4 R 2 47 SR FH 9 v 1 R ol

25°C M1 75°C WEIR A, RO i A M A = A 51 I“ | I‘II “

HIE CO, , CO, 2 A fLICAE IF 15 5 MAT252 544 [ 0 kg .|.-. .|.|. 3 .|. aARLRLELERRRRRRRRR] o,

5 AN N

D A BT, K I 25 5 R PDB AR, LA 8%
A FRN [ ZE 0K B 8+0. 1%0,

3 ML

s AT AT R ) B AR F2 B3 1 A R sE
T3 5 A I 280 £ (DRI AR 55,2007 ), (28
PRI B FR IR IS AR KR, DL E kR
R KA AR = A Ho R B IR R A Sy
If)utﬂéiﬁ/&*ma Al IR A SR SR
B A AH = AAHAS 43 3R B S A A ML A R
Mﬁﬁﬁﬂ@%ﬁidﬁ?&&{w LEEER IR 2 NE
IKEZERIEA R EBIPRE, L AEE 78
Yy, JINFRAT ) — BB s Fr R K AR RA S A
KV, HORN R SRR R A 4y, EhK
A AR K ATE 3 A0 6 7 MR AT KN A 2 A 00K P 5 A
s MRS R B E R E T a kb, D80 i
FE o A ORE I I8, IR D) SR i 9E A fi
Alkoh, I AR B TE Iy f ik b 2 Btk HE
H oA, R AEF B B AN TRV AL
JEYE A AT 4 = AR AR RIS
LR K AR I R B A
AL EIEE AR R R R G ai, B
DL AR T E8 5 T A o A FURL A
WAMKIL ., Ho AR E R >,
HWHE BN, R/MUA 2~6 wm, H 575 0947
SRR 22 KT P 25 SR O ., ) B A 222 00 V75 i
JB IR T IR A IO B H K
TG T A A TR R K A SR K i
B NS A L E 22 R Rk 1 R, K
FAARH B LABRIE SO BROE 80 17 76 WA v, LR 7
R LA /N B, SR A8 BT AR VRO T R
gk Ml Bk 5l (157745 ,2006) . B PIAH & R ER KA
EREMA A T HRER AERTEH S AW
KN, B JEAE A IR EE Y s & F B R
P, —FRTE 4~ 10 pm 2], AR WE/NT
4 pm BFRRELZEAR  SOMRTROAR B iR i vk,

{mﬂﬁ ( C)
Pl 3 JEYE M A A R AR AR — L A7 1]

Fig. 3 Homogenization temperature histogram of fluid

inclusions from dolomites in the Qiangtang Basin

18 oy, ¥l

]6Dcalcite

14

12

& 10|

Ry

6

: HN

2

2t ol nnnn L
NP I S S
“"”(\Q\\\\\\@f\r;’

BE (C)
Pl 4 e A 7 A0 A B A — IR BE 23 A 14

Fig. 4 Homogenization temperature histogram of fluid

inclusions from calcite in the Qiangtang Basin
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Table 1 Geochemical characteristics of carbon and oxygen isotopes for calcite and dolomites in the Qiangtang Basin
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. o BRI R | AR o , o BRI R | E AR |
F5 | MRS w2 (%PDB) | (%PDB) T 5| HhE A 2 (%PDB) | (%PDB) T
1 | HSP82bl TR Jis | 0.46 -6.17 | XIEEAE,2007 || 43 5 REKE | 1b | 2.3 -10.3 |5z
2 | HSP60b1 WA Jas | 1.65 -7.86 | KEIESE,2007 || 44 16 RikA | 1Lb 1.8 -10.9 |5z
3 | HSP56b1 KA s | 1,17 -6.44 | XEHEE,2007 || 45 26 Wb | 1o 2.7 -9.9 |5
4 | HSP50b1 V3= Jis | 2.48 -6.73 | XHHE%,2007 || 46 34 PefE | 1.b 3 -10.5 |5z
5 | HSP43h2 TR Jis | 214 -6.76 | XIHEES,2007 || 47 54 WK | 1b | 2.5 -11.9 |5
6 | HSP40bl & Jys 1.6 -7.56 | XIEEHESE 2007 || 48 55 s | 1.b 2.5 -10.5 |sE
7 17| WEKE | D | 254 | -5.22 | KEES2006 | 49 | 57T | REKE | Lb| 2 9.1 |5
8 16 RS | Jis | 1.96 -6.98 | KEMESF,2006 || 50 59 RfbHAE | 10| 2.3 -10.2 |5z
9 13 RRKAE | s | 1.84 -6.5 | ikEMBEL,2006 | 51 | BD30-2 | ARKE | Jb | 0.89 | —13.02 |SE
10 | DQ-3-wll | EFKA | Jas | 0.1 -6.1 | B3O 2015 || 52 | P6-Bl | WUhiKA | Jb | 2.06 | —11.99 |
11 | DQ-8-wl | FKA | Jis | 0.5 -6.5 | BUHE% 2015 53 | PO-Bl | KA | b | 0.46 | -11.86 |
12 | DQ-9-wl | JFKAE | Jis 1.8 -5.8 | BEICESE 2015 || 54 | P15-B2 | RKE | Lo | 1.71 -9.68 |5zl
13 |DQ-11-wll | WFIKA | Jss 1.4 -5.6 | BICE4% 2015 || 55 | GP32-B1| KA | Jb | 1.84 -9.04 |5z
14 |DQ-11-wl2 | JefKE | Jis | 2.3 -3.9 | $HE% 2015 || 56 |BDI6-B4 | MpEIKAE | b | 2.27 | -10.71 |SEil
15 | DQ-12-wl | JMIKEAE | J3s | 2.4 -4 | PSR 2015 || 57 | ADO3-B3 | Ml H A | b | 3.3 -7.96 |5
16 | DQ-13-wl | WMIKA | Jss 1.6 -5 WIS ,2015 || 58 | ADO3-B | My m A | Job | 4.06 -8.51 |5z
17 | DQ-14-wl | JefIKE | Jis | 0.8 -6.7 | ICESE 2015 59 | AD03-D | My EAEA | J.b | 4.23 -7.9 | SEi
18 | DQ-15-wl | WAWIKA | Jis | 2.1 -3.5 | BICF% 2015 || 60 | LP3-Bl | 4FEZT A | 1,0 | 3.21 -8.69 |3z
19 | HJP6bI TR J,b | 2.48 -9.02 | X#WESE 2007 || 61 | LP5-B | 4ifiH=a | J,b | 3.02 -8.51 |3z
20 | HJP2bl W Job | 1.58 -8.86 | XIHIHL 2007 || 62 | LP8-Bl | 4 =4 | Jb | 3.02 -8.94 |z
21 NP46 R | 1 1.9 -8.6 | HEECAE,2004 || 63 | BD30-1 | MlBAZEA | L0 | 2.84 | -10.12 |32
22 NP44 PeRIE | 12b 1.8 -8.3 | HECAE,2004 || 64 | BD30-4 | A=A | 0 | 3.38 | —10.28 | Sz
23 NP41 PRIKE | J2b 1.9 -8.6 | E % ,2004 || 65 | BD30-5 | MlEH = A | b | 3.21 -9.8 |5
24 NP38 PRI | b 1.1 -8.9 | WEEICAE 2004 || 66 | P11-B4 | ML | Lo | 3.86 -9.96 |5z
25 NP35 WA | b 1.7 -8.1 | BI04 2004 || 67 | PI3-B | difhEmA | Lo | 3.46 -9.79 |5z
26 NP32 PRIE | 120 1.5 -8.3 | ME 04,2004 || 68 | GP18-Bb | 4l AT HA 4.26 -9.56 |5z
27 NP30 RIS | Jab 2.3 -8.4 | EE C5,2004 || 69 | GP20-B | MFhHI A | o0 | 4.41 -8.84 |3
28 5 PsIA | Jb | 1,16 | —-10.28 | 5k FA&%E,2006 || 70 | BD16-B3 | A=A | Job | 3.28 -9.13 |5z
29 22 WRKA | Jb | 1,41 | -10.24 | sk EMESE,2006 || 71 | DT-224 | A A | 1,0 3.6 -7.9 |5z
30 4 B | Jb | 1.24 -9.7 | EMBS 2006 | 72 | DT-257 | HFASE | Lb | 2.3 -9.5 |5z
31 3 HEKE | 1Lb | 0.86 -12.5 | §kFT1B%,2006 || 73 | DT-282 | 4l =& | 1,0 3.2 -8.9 |5
32 BP-5 RKE | 1b | 2.17 -9.22 | BEHEALEE,2007 || 74 | LE-1 | MR A=A | b 2.5 -8.7 |5z
33 BP-6  |EE KA | 1,0 0.1 -12.7 | BEFLAE 2007 || 75 | LE2 | hEETEE | L 2.4 -10.6 |5z
34 BP-7 s | 1b | 0.33 | —12.64 | BEEALEE,2007 || 76 | BG-10 | MAHZAE | b | 3.3 -8. 1 |5z
35 BP9 |NEEEKE| 16 | 1.69 | -10.69 | BEALZE,2007 || 77 | GLO1-27 | Mg =2 | 1Lb 3.1 -10 |52
36 BP-10 | BRRiJKA | J,b | 1.89 -9.19 | BEHEALEE,2007 | 78 | GLO1-33 | HLF A=A | T2 3.1 -10.4 |3z
37 BP-11  |INWEJEIA | 1,0 1.8 -10.68 | BEHEALEE,2007 || 79 | GLO1-21 | HIfE =& | 1,0 3.1 -10.1 |5z
38 BP-16 |INFEJEHE | J,b | 1.44 | -10.83 | BEiEAL%:,2007 || 80 | BP-14 | &)2Hz=% | J,b | 3.75 -9.07 |5z
39 BP-17 |INFRJEIE | J,b | 0.96 | —10.97 | BBAL4E,2007 || 81 |AREHS| M m A | 1o | 4.29 | -10.02 |5z
40 BP-19 |ZUZARIRE | Ja2b 1.2 -8.74 | BEALAF,2007 || 82 |[MEES| M HsA | b | 3.36 | -10.65 |
41 ZRP-2 | RIEIKEAE | Lo | 0.72 -8.77 | BULALAE,2007 || 83 (AKEH| BIEASA | N0 | 3.49 | -10.31 | S
42 D3 B | b | 2,38 | -10.88 | BLEALEE,2007 || 84 | fENE | #EASA | b | 3.22 =7.51 |5z
TR ZR Gk B k| BT X — R A, AR JR St (Matthews et al. ,1977)

MgCa( CO,),—
DR R N E Pae = ) N
R %5 2007)

A SC 4y 9% ] Ohmoto 42 M 9 Dol (m ) —
CO,(g) . HCO,(L)—CO,(g) 471 J7 ## ( Ohmoto et
al. ,1997 ) Fl Matthews 57 i 5 [A) 137 2= 0 10 5 72

CO, 1 MgCa ( CO,),—
Co, 3™ 0

H,0 V- fii 53
H,0 {E ( if[]

818

1000 Ina [MgCa(CO,),-H,0] =
3.06 x10°7T*-3. 24
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Carbon and oxygen isotopes analysis of the fluid inclusions
in Middle Jurassic saccharoidal dolostone of Qiangtang
Basin and discussion on the genesis of dolostone
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Objectives: As a potential strategic reserve base for oil and gas exploration in the Qiangtang Basin, the
discovery of the Longeni—Angdar Co paleoreservoir marked a new climax of the oil and gas exploration. The
genesis of dolostone and its reservoir prediction are critical to the exploration of carbonate reservoirs in this case.
However, the genesis of the saccharoidal dolostone reservoir has been under debate and attracted much attention.
and there is no unified understanding of the genesis of dolostone in Buqu Formation in Qiangtang Basin, and the
argument mainly focuses on the dolomitic fluid properties. This paper discusses the genesis of dolostone through
geochemical characteristics and dolomitic fluid properties.

Methods: In addition to the analysis of the temperature and salinity of the fluid inclusions, the values of
carbon and oxygen isotope in fluid inclusions of Jurassic saccharoidal dolostone of Qiangtang Basin were calculated
by the isotopic fractionation equation, and the dolomization fluid characteristics of the Jurassic saccharoidal
dolostone in the Qiangtang Basin are discussed.

Results: The temperature of the dolostone and limestone inclusions ranges from 50 to 220°C.. The temperature
of dolomite inclusions is significantly higher than that of calcite vein, and most samples are concentrated 150 ~

220°C. In addition, compared with the limestone within the same layer, dolostone is more enriched in heavier
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carbon isotopes, which is a sign of high-temperature fluid—rock reaction. The carbon and oxygen isotopes of the

dolomite inclusions were calculated by the carbon and oxygen isotopes fractionation equation, which were between —

1.30%0~1.53%0 and 5. 81%0~ 12. 50%o respectively, potentially results of high salinity brine.

Conclusions: This study integrates comprehensive temperature, salinity and carbon—oxygen isotope analysis

of inclusions, reveals that the saccharoidal dolostone of Buqu Formation in Qiangtang Basin is hydrothermal

metasomatic origin.

Keywords: inclusions; carbon and oxygen isotopes; dolostone genesis; ancient oil reservoirs; hydrothermal

metasomatism origin; Qiangtang Basin; Tibet
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