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Abstract: In order to evaluate shale gas resources potential in the Permian Longtan Formation, Shaoyang sag, Central Hunan,
a shale gas survey well-2015H-D3 was done in this study. The gas-bearing properties and its influencing factors were quantita-
tively analyzed by the well on-site desorption with other related tests, combined with gas stable carbon and hydrogen isotopes,
preliminary discussion on the origin of hydrocarbon gas is made. The gas logging values become abnormal from the depth of
150 m, and the gas content of desorption firstly increases gradually and then decreases with the increase of depth. 300—425 m
is the highest gas-bearing zone, with a cumulative thickness of 125 m. The gas content of desorption is all over 0.5 m*/t, the
highest value is 2.35 m®/t, with an average value of 1 m®/t, indicating that the Longtan Formation has a good potential for
shale gas exploration. The gas content of desorption is controlled by organic carbon content while the depth is more than 300 m.
and the desorption gas content is not simply constrained by organic carbon content but rather restricted by the preservation con-
ditions while the buried depth is less than 300 m. The gas carbon isotope test shows that 8 C; is between —29.87%, and — 36.
82%, with the average value of —34.52%,. 6" C, is between —29.45%, and —31.02%, with the average value of —30.09%,, and
3D, is between —131.2%, and —178.4%, with the average value of —167.4%,. The gas origin analysis reveals that the shale gas
in Longtan Formation belongs to the type of oil source gas in thermal genesis. It can be determined that the Longtan Formation

is the transitional environment through sedimentary phenomena, which is consistent with the results of hydrogen isotope, but
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it is still unable to determine the specific judgment interval.

Key words: Central Hunan; Longtan Formation; transitional facies; shale gas; carbon and hydrogen isotopes.
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Fig.1 Stratigraphic distribution and drilling location map of Shaoyang sag in Central Hunan
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Fig.2 Typical core photos of Longtan Formation
a. B A R S A i B SR BB s b DA T 0/ BUAEIR S22 B s o W (R L AT LA 3 B TR TR AR B TR 3 5 L PR A TRz 0 A
I JEBE R G5 W22 BT )2, R B B o B 18 A L ks e SR BURY 0 A I T AT AL L &M A SR G TUAE M B LR K TFHHRZERT e @R

L B AEY A

FLTUAI I LI 450 5 0 0 br o (b I 15 55
2013) AP F A 1) 4 T L 4 3t 2 AU T & B B s 2
TP IF bR, Heag R U SIS .

JdE s e EA FRENERE R EE R
FET DU FE S 0 A PR 7 L A R LA TR R L AL
BN B WAL Ay R AE , BT T AT S B AT
BRI LR BEHTCAFI R LR EZ NI,
A HR AL, B, 5XE2EAIKESZENT
0.49%~8.94% , KF 2% ke M 5 50% , P & &
2.2 00 MRS R o N m B LR S B AT
A 2 A BE TR B R AL 5 I SO [ G A S e
VRV T300 mbT P 35 9 J6 BH 5 AH OC 1, 17 2 48 IR K
T 300 m B, PG 2Z ) A2 B LF M A OGP (RP =
0.617 5) (Kl 4). 5 A K 4 & JF 2015H-D3 I &K #F
1 km b FAAE — /N RL 3 T 2% L AR S0 SR 5 %
Ff AT P i I A2 B s L B8 SR B2 O 1A ) BT
FREOT A IR L 305 T 2 B B R R R BT X DT R
DR AE RS ) T IF 1) B A A FH . 4n SR HE B 7 23 1% il
IAEF A PR 5 5 07 3 5 22 ) 2 A A A
KM B G2 W T RE R HE TR I 25 S Y R K
B, 2 )2 R K 22, B0fil DU SR 1L, BB SR Y
KE|—wE ., FEERAB RN ICEES TR

() 1 Fk F 35 76 .

SE R W BN ST g A KA T 1L 25 ~
2.99 m®/t, F¥ R 1.96 m® /t, 54 HLER & B KL
AT B A G ME R (R =0.474 8) (& 4) , B 7R IR
Y e A0 RS i AT AR K.

BERR RS RN T 2.40% ~2.73% K
2.56 Y0  HI BH M B P K it 09 8 Sk B DU 45 R A B
7 G R A B B R AR, B T AR R B R — W A A
2.33%~2.67 %, S A T B AR A Ry 2 0T, P AL R
JEHRR L H o AT A R B B A T A A
A RE TR AR AW A B AR Ak, S5 AT R A ]
A A DG e B R A BT 0 O 2 I R A
il o % T WP AMRE S IR 25 L A B A IR BT
AP R R AR AN A7 B A

LBEAN T 0.67% ~14.74% , F ¥4 Jy 4.34 %,
BB R L AL T 0.045 mD, K ¥ 4HHK T
0.006 5 mD, M F(RFLANB T A T AL E 5
AT P i 2 AR A B S DG (I 5) )1 R i s IXC
4 [ A SR 32 80 0% XS T A R IR
A FL B 5 A Ak B ARG B AR OGP CGIRTLR
2016) B LT I BLAE I (2014) X1 25 M IX 5 B8 R 0T
FESE R 00 N FLBRIE H A MLRFL S B £



%2 W ik D 4 L O PP BB BE M B S R e R DU S KRR AR S SR R 543
o Mg | MM | ALK | SE% | ., ) = N
i ——_ kg i | sk Wh | mmgE | flmE | A% #it
(m) (m’/1t) (%) (m’/t) (%) (%) (%) (%)
2000(0 2.7 10 | O 5.0/0 5.0/0 16.5/ 0 1200 60
=

LE]

al

A WL

WMMWWW\WWW

i

el
e |

1
N\
\

j JWMQ } U‘w

|\|IM|‘|I||| [T T

WWWWWW””'""'W' ““‘u“
RN
TR T
[ T T 1 1
BRI

JW

M

Ay

J)L

V

Y‘{ )\\‘s}% MM’M

!
i

Mt

]
T

s B [

= HR<300m
® H7R>300 m

i e
B4 AT i S A LR A O
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Table 1 Hydrocarbon isotope data of shale gas in different depths in Longtan Formation
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