48 2 Vol.48 No.2
2024 4 GEOPHYSICAL & GEOCHEMICAL EXPLORATION Apr. 2024

doi: 10.11720/wtyht.2024.2158

. — BD21 J. 2024 48(2) :348-
355.http: //doi.org/10.11720/wtyht.2024.2158

Hu YT Zhang H X Ni P B et al. Application of multi-component carbon isotope logging in natural gas exploration: A case study of the BD21 area Qion—

gdongnan Basin J .Geophysical and Geochemical Exploration 2024 48( 2) : 348-355.http: //doi.org/10.11720/wtyht.2024.2158

BD21

1 2 3 3 2 2
(1. 524057; 2.
215129; 3. 300450)
:BD214
. TE122.14 P597 DA 1 1000-8918(2024) 02-0348-08
. 2018
0
8
Y N 3
(A )
BD21-1
b 2 1
3
( >300 m)
46 GCARMS
BD21 7 +
1 2022-04-01; 1 20230717

”( YXKY-2021-ZJ-01)
(1984-) 2008 o Email: huyt@ cfbge.



BD21 + 349 «

( CRDS) .LGR

(1COS) .CSS
9-12
CRDS
Cl “'Cz
4 min C, ~C,
0.5%o0
0.5( 1)
1o

1 BD214 A

Picaaro Table 1 Verification report of carbon isotope measurement
/ /%o / /%o
m §°C, §"C, 8°C;| m  §YC, 8“C, 8¢
1519 -51.49 -32.27 -31.85| 3839 -50.56 -31.50 -31.45
+ 1820 -51.28 -31.93 -31.59| 3954 -51.73 -32.36 —-32.55
2015 -51.47 -32.23 -32.08| 3993 -50.85 -31.68 -31.67
3 2320 -51.60 -31.96 -32.66| 4002 -50.99 -31.49 -31.59
2706 -51.51 -32.30 -32.28| 4096 -50.65 -31.77 -31.40
3023 -51.92 -31.81 -32.52| 4154 -51.40 -32.47 -31.90
. 3197 -51.01 -31.70 -32.47| 4320 -51.29 -32.17 -31.36
3312.37 -51.60 -32.52 -32.26| 4675 -50.76 -31.92 -31.65
3538 -51.83 -32.40 -32.47| 4821 -50.89 -32.10 -32.01
3538 -51.58 -32.58 -32.18| 4955 -51.20 -31.80 -32.11
3546 -50.99 -31.94 -31.87| 5115 -50.75 -32.15 -31.60
3546 -50.70 -31.53 -31.53 -51.20 -32.20 -32.43
3550 -50.41 -31.62 -31.41 -50.99 -31.80 -31.90
GRAND-3 —
3638 -50.91 -31.78 -31.60 0.41 0.38 0.40
A 1 519~5 115 m
GRAND-3 N N N N
GRANG3 o 4 min
N N 2424
0.05% -
2
A 4
A o
( Do
1

Fig.1 Well location in Qiandongnan Basin
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Application of multi-component carbon isotope logging in natural gas
exploration: A case study of the BD21 area Qiongdongnan Basin

HU Yi-Tao' ZHANG Huan-Xu®> NI PengBo> HAO Wei’ QU Yu-Yang® XIAO Han-.i’
( 1. Zhanjiang Branch China France Bohai Geoservices Co. Lid. Zhanjiang 524057 China; 2. Suzhou Grand Energy Technology Co. Lid. Suzhou
215129 China; 3. China France Bohai Geoservices Co. Lid. Tianjin 300450 China)

Abstract: This study aims to ascertain the accumulation characteristics of natural gas in the deep-water oil and gas fields in the Qiong—
dongnan Basin. To this end it performed continuous multi-component carbon isotope measurements for natural gas wells in the basin.
Based on the comparative analysis of a continuous carbon isotope profile from a key well in the basin and the carbon isotope values from
key intervals in surrounding wells this study delved into the genetic types and sources of natural gas in the key well. The results show
that dry gas occurs above the first member of the Sanya Formation dominated by biogenic and secondary biogenic gases. In contrast
wet thermogenic gas exists below the second member of the formation primarily including associated gas. Besides natural gas in the
BD21-1 block originates from two sources: Eocene high-maturity oildformed gas and low-maturity gas with a special genesis from the
Yacheng Formation. Overall multi-ecomponent carbon isotope logging is effective in investigating the genetic types sources and matu—
rity of natural gas.

Key words: Qiongdongnan Basin; carbon isotope log; genetic type; Yacheng Formation



