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Pore development characteristics and accumulation potential of coal measure gas reservoirs:
A case study of Tansen area in Lesser Himalayan orogenic belt, Nepal
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Abstract: Coal measure gas is an important type of unconventional natural gas, and its formation and accumulation are the result of the
coupling configuration of tectonic sedimentation. The Lesser Himalayan orogenic belt in Nepal is a key area for studying the development
and enrichment patterns of coal measure gas reservoirs in complex structural areas. In this study, the coal measure gas reservoirs of the
Gondwana Group and Surkhet Group in the Tansen area of the Lesser Himalayan orogenic belt in Nepal were taken as the research objects.

The types and combination characteristics of coal measure gas reservoirs in Gondwana and foreland basins were analyzed. The development
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of microscopic pore—fracture system morphology and pore structure characteristics of different coal measure gas reservoirs were analyzed.
The evolution process of pore—fracture systems and the formation mechanisms of dominant pore—fracture systems in coal measure gas
reservoirs under the action of thrust nappe were discussed. Finally, potential favorable reservoirs, favorable areas, and resource potential of
coal measure gas were preliminarily predicted. The results showed that: (1) The combination types of coal measure gas reservoirs in the
Lesser Himalayan orogenic belt of Nepal mainly included the “source—reservoir integration” type of coal—shale gas, the “lower source—upper
reservoir” type of coal—tight sandstone gas and shale gas—tight sandstone gas, and the “source—reservoir adjacent” type of coal-shale gas—
tight sandstone gas. (2) The mesopores and organic matter micropores related to shale minerals were well developed, accounting for 64.6% of
total pore volume and 98.1% of total specific surface area. The coal seam mainly developed micropores, and the total specific surface area
reached 8.22 m*/g. In tight sandstones, intergranular pores and microfractures were predominant, demonstrating the highest permeability
among all types of reservoirs. (3) The shale pore—fracture system had the dual effects of destruction and regeneration. The evolution of pore—
fracture system in coal measure gas reservoirs with different lithologies varied under the action of thrust nappe. The coal seam mainly
experienced cataclastic deformation, resulting in the development of more micropores, while the tight sandstones were mainly characterized
by the formation and propagation of structural fractures. (4) The coal-shale combination of the Bhainskati Formation of the Surkhet Group in
the Tansen area was the dominant coal measure gas reservoir type. The Jhadewa mining area in the southeast of Tansen area was a potential
favorable area for coal measure gas. It was preliminarily estimated that the coal measure gas resources in this area reached 5.04x10° m’. This
study preliminarily identifies the potential favorable reservoirs and favorable areas of coal measure gas in the Lesser Himalayan orogenic belt
of Nepal, providing direction for the evaluation and exploration of oil and gas resources in Nepal.

Keywords: Nepal; Lesser Himalayan orogenic belt; coal measure gas reservoir; combination types; pore—fracture system; reservoir formation

and accumulation potential

TERFRRIRAF ORI R P E R IR T,
VE ]y RAR G b7 ) e S 40, 8 2R S RTT % H 2
SRNEA RN IR E 5T s B B A RGN
AR HU R AEAE T S R SO, HOX Se i 5
2 AR A OC R A B R I =12, R AR
FEAE M g S A R o S R R R A B R A
HE W IR A G JBRAF AR AR PP A AR LR AR SRR R
A, AR T IR TR R BUED A R
TR A TR AR LR AR i 2
B R R G R A T A AR R
filf— AL LR YAt B AR A T R R AU R LR
ARG R AR R SRS T Y B SN 3R R e
THER LI SO E AT R LA R
HERIRE R AR FLBR A T T RS, IR
SRR AL B T R 32 RS2 B ) B N P AR By
B A B U g B R R S0 (EE R A 2
18 X, R R e 2N i B T 7 B LD A A
JESFLBR A KR 2 BRI S T ke e  #y i 7
TEX it J2FLBRZS A A SE M MU W AN . A=A B P TSR
W1, 25N B A S A TE 3 i, I 28 U AL R A
S RA R FA, FERIUNBALIYE 2, R R U
& A 5B TR

JETA IR AR 5 S $HE L) Pl TR LR ¢ T 1 0 e
PO X, AT I B BOA A 45 R B R IR IR
S i ) BLA S X RS R R = AR
A CEAPUR IR M5 )  RVE & Akt ok
B )R 3 J2 VT O VR4, 775 22 Fh ISR A i 2 18] 1A A i
Bl PA], LA R A AR AR LR SR SR L B A2 4R

M, B ATJETA R 2t T R AR Tl =, S5 R A
JT L TSR AT e, HJEIH R Be R Tl B mlidisg , (A
D ERAE AN 10x10° L/ N, 1 el AT R AR
BA ZAb " SR o . B AT, AR5 AR
VLI — — I B bR G 7E 3 H 9Bl Th SR E 7R
HhE— — BB B T AT

PLJE 1A ZR A 3 5 Fr Ak i 1107 Tansen H X H B A2 AR
Gondwana ff Fll Surkhet #1022 AU 2 W WS04 i i
Y AP b BT A A2 A A SRR FIR A E R R R
AR, AW A E OR AL REBRIE A S 46
FEREAE , RS 1 300 o 70 A0 12 S T I R AU 2 AL
WAL, &5, 18 28 TR B ARG )2 (B |
AR IR TR ARIER ), R RS S
FHERE LT 2R AT A B A2 0 s e b, BT AR A0

1 HET 5

JETA/R B S RHE LA 7 T 8K 54 2 400 km Y 9IUE
B R LK Y b e DI R RE 240 800 km, #4337
T B A B R B Al R 22 (8], B — FR A0 Sr H R R
Fr A SRR (R A T — b )22 B ST A N [ I 32 3 B RS Al B
WM, R T 24130 P —r 7R 1) A3 v 2,
55 T v e gl e T LA (MCT) L 32300 538306 i b 224747 (MIBT)
FF RS0 bW (MFT) %5 (& 1a) o JEIARIEE D7
e Ly 7 T MBT A MCT 22 8], [ 45 18] P4 2% 14 4 14
NI 1= o - M N (AR R V% (35 1| BN o [ =R B v 4
G X BB A B o i A i s A b P 3 . A2 A L
KI5 v VR R s, R o b A R 2 &R



2025 4F
F1sHE Holy

SR, A R U Z LB B RIE S R 1 —— LU IR R AR S A L1 Tansen b IX Ay {51 949

Bk T A 2 2N AR SR I L 1 R Y R
2 Z R ARAS R R ool Bl Ak ULV L AUAE
Tansen 1 [X Surkhet #ff H} #5 /b it S8 I R 27, Jein
SRR E ShHEE LA AR ERE T HiER LRl R
€ Lakharpata #£ 10 2 | B A 7% t—F. — &t AY Gondwana
b )25 6 46 BT HE— 78 T 9 Surkhet F Hb )22 | b
e — b B Y Siwalik B #1JZ2 , H b, Lakharpata Bf |
Gondwana {1 Surkhet fHf i JZ 22 [ FL 1 £y 2 AN BE 5 12 i
KRR MZE T2 R ETE Gondwana FF T HB Amile 2H Al
Surkhet iS5 Bhainskati 21 , #5285 52, )2 B
JEZ 8 m, Y LA AR T B (0 A8 3 5 = (8T 1b (BT 1e) o
£ Gondwana ¥ 7 : Sisne 2H F AV Bk J5T 00 LA KR K €5,
TUE SR G A )2 AR T TR 2 WA — R 5 1
FHEREE ; Taltung 41l Bk 27 1005 568 €8 00 4H SO &5 A
YA, T 3R 5% 5 Sisne 41 AH [R] 5 Gondwana #f T0 3
Amile 21 f 42 FIRD A B2 AR, TE 0TI e AR — G 2
AR . 7E Surkhet 777 : Bhainskati 2 4L Z BT UL
I ST AR IR €8 K 2 A 1 T 18T 8 7K i 4 A A 5%

Dumri 2 HZLMB (O A 5550 KO TUE B Z, U R E
T AT T BT A — I R YIRS WA A5G

2 AERAR R AHAS

JEARAR S e i L I R Z 28 7 T R 2R
DURR ST IR 5 S0 385 IO 1 T, 4 3 T AR T A o 75 52 e
MR A H G KA MR W RARES B b HE G 1
R A0 b 5 0 A 2R 45 B0 A TS R | EAh
TZH X R RIS AR A TR AR
5% DX R A0 )2 10 2 AR 2] G 28 70 R B0k 43 oy 4 A
(E2) @ B2 -0 AR R SO, 3 R <R B 78
Surkhet # JiC ¥ Bhainskati 21 , >4 ¥ 7K i 6 4H 79 ik Jot 0 ¢
MBRZIRLHRE , 2 2550 8 82 -5t
HALAE A G Q BE - R A RV R SR, X R
J#k & B 7E Gondwana #f Amile 21 JFEHB , A5 72— 152 A9 K
O R OO SRR Z )R L H SR RZ R
HBWERE R R R -BUR A A G

T C Y —C LA
Jerferii— Hh Siwalik
It | Siwalik W
i “FSiwalik
WP — . ;
Tt Dumri WIH—=A
Surkhet
"'%‘ﬁ!‘ﬁ Bhainskati BN
(Eirm . Amile s
Gondwar
. Y a— Taltung
WEZE SiwalikFE Shirkhet+Gondwanafff  Lakharpatafff (RS i ERERA
] [ (-] SR
UL TR TR ALK T XA
TE: MCTyErp it sl 28, MBT 300 S i 8y s MIFT O S i 20 wh B 477
a. JETR Xl 5 P&
N GMahachhafhiesking N EER—R AT
RS ki 36 9 12km Wi e tH—| ans Sis
%ﬁgg::;: g ~ye— T.Jhukhedi RSt Gondwang e
PN
PR ZE— Lakharpat: Kerabari ST
T ]
o Rl
—] =] = .
o 7]
Siwalikif  AmileZ] Bhainskati4]l Taltung4l SisneZl Dumri4l KerabariZl AulisKIlI#: X X
B A /= = A -] ResE  Mwka  Siien K Hzda AES

e Virkotl HeklangZl AL WFFEIX TURSRAE L AP ARAE AL MERERAT AL HBIX 44

b. JETA/R Tansen X 3l 5 K]

c. BT CHEHIR A

1 JRIASRAE = S A LT Tansen # X Hb 57 8] Kz Hb 2 A8 R ]

Fig. 1  Geological and stratigraphic column map of Tansen area in the Lesser Himalaya orogenic belt, Nepal
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Fig. 3 Pore characteristics of Bhainskati Formation shale reservoir at base of Surkhet Group under scanning electron microscope in

Tansen area
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Fig. 5 Pore characteristics of coal reservoirs of Amile Formation of Gondwana Group in Tansen area under scanning electron microscope
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Fig. 6 Pore size characteristics of coal samples from Amile Formation of Gondwana Group in Tansen area
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Fig. 7 Pore characteristics of tight sandstone from Amile Formation of Gondwana Group in Tansen area under scanning electron microscope
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Fig. 8 Field geological observation map of Tansen area
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Fig. 9  Optical microscope observation of coal measure gas reservoirs in Tansen area
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