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Abstract: To provide guidance on the exploration and production of transitional shale gas, we investigate the sweet spots
of transitional shale gas in the 3™ submember of the 2" member of the Shanxi Formation (the Shan 2° submember) in the
Daning-Jixian block along the eastern margin of the Ordos Basin and those of marine shale gas in the 1" sublayer of the 1*
submember of the 1" member of the Longmaxi Formation (the Long 1' submember) in the southern Sichuan Basin. A
combination of core and thin section observations, whole-rock and clay mineralogy by X-ray diffraction (XRD), organic
geochemical analysis, scanning electron microscopy (SEM), N, adsorption, CH, isothermal adsorption, and major and
trace element analyses, is applied to conduct a systematic comparative study on the characteristics and formation

mechanisms of these sweet spots. The results indicate that the sweet spots of marine shale gas exhibit stable distributions
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and consistent development, while those of transitional shale gas show lateral discontinuities and occur across multiple
layers vertically. The sweet spots of transitional shale gas feature high total organic carbon (TOC) content, medium to
high maturity, and gas-prone organic matter of kerogen type Il ,—III. In contrast, the sweet spots of marine shale gas are
characterized by relatively high TOC content, high to over maturity, and oil-prone organic matter f kerogen type 1 —1I,.
In the sweet spots of transitional shale gas, clay minerals are prevalent, where mesopores and macropores take a larger
portion governing the occurrence of free gas. Organic matter in these sweet spots principally exhibits micropores, which
contribute significantly to the specific surface area and determine the occurrence of adsorbed gas. In contrast, the sweet
spots of marine shale gas display a dominance of quartz minerals. Their organic matter contains both micropores and
mesopores, which serve as primary storage spaces for shale gas. The sweet spots of transitional shale gas predominantly
exhibit adsorbed gas (average proportion: 66. 06 %) , while those of marine shale gas show predominant free gas, with
adsorbed gas accounting for merely 11. 15 % ~ 43.75 %. The organic matter enrichment in both types of sweet spots is
governed by paleoclimate, paleoenvironment, and geologic events. Moreover, terrigenous debris input also plays a
significant role in the formation of transitional shale gas sweet spots. The maximum single-well production of transitional

shale gas in the Ordos Basin has been determined at up to 79,000 m*/d, demonstrating promising prospects for exploring

transitional shale gas in the basin.
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Fig. 1

Composite stratigraphic columns of the Shanxi Formation along the eastern margin of the Ordos Basin (a, ¢) and the Longmaxi

Formation in the Weiyuan shale gas field of the southern Sichuan Basin (b, d)



% 5 1 k3 AE MR AR A TUA T B 22 AR A T LB 1403

1 CH A R R o 32 28225 SCHR[27-30 1) N Rt I
BF L CH, S5 38 M B AR e Do s i, D R e o0
=i o AR AT A D S BRI 4 LAl R

2 A BoE X

KT T A Rl B o e & H i A A B
TS, —WOEN TOC w5 ALBREE S &R ME ko
Wy Bk e RRE B I v ) DU R AR S T B )2
B AR SEBR A P BUS AR BOR T DA ST
R HBRZB, BA 7 AR RE TSR A RHIE

B o A s X e — B 1 /N2 B PR i
EHASE(TOC FLBRE Metkw P& mor & <) it
13T XL 0T, A P E AR iR 2 B R R A s T
L& #E TOC J5 M, 1 /N )ZE AR (6.70 % ) > H R
(5.00 %) > #$(3.30 %) ; FLEBE I, 1 /N2 T
(7.8 %)>HH(7.0%)> EFH#F(5.5 %) ; & A& b, T
(6.2 m)>HER(5.6 m/)> EFER(5. 1 m¥) ; e tEw 4
SR EVI/NETFH89.0%)>H (68,1 %)> 34
(46.5%) (K 2).

W AT DU R Y )2 B SR R B X TR
B A S B, B TOC>4. 00 % | fL B >
6.0 % . & >S5. 0 m/t LS PER ¥ % >60. 0 %
JA TS b DX 1) i S B R B T e R ALRES 1 N2
o RS, SR LM1—LM3 25 A A o %A P2 I
ORI A3 AT EDAIE T R A8 AE 45 2 P R T
Bk L/NE R oy e R, B 2/NE Y 2~
5H5,3/NEM 1045 BB KIE S B4R H >
A I S OE A DGt E ST B A o Y v

ZHEUE
B EE/m e S (mi) e METERY/(10/%) e TOC/%  w LI EE/%

TLERE/%

PR M .

TRl L AR L 22 W B DU R B RS, TOC T,
S E BT — el 2 YA D R AR Y SR B, AR S
Bl O A 7 R A S 5 D 3K B B 4 b L R TOC>
4.00 %, FLERE>2. 0 %, & A a>2. 0 m* I M0 )
TrE>50. 0 %AEAET S B bR, 75K 51X, 1
2° 0B 1) 1 — il ik AR DU SR B A TE 3 /N2 L TE
K 3-4 X GUA T S B 7 2 /N2 o il s B
SEASEAS T 0, B (1. 80 ~ 2. 30)x10* m¥/d,
AKEF P (1,18 ~ 7.90)x10* m¥/d., 7E F 3¢, fr il
28 1) £ T S 50355k B TR AE B — ' W B 0 i s B A —
fok = 9 AT L 2 SV B T R S B

3 BT

3.1 EEHER

DU AR 1) 2 S 5 B0 AR R — i 2o 3 A 002
S B ) A I AR IR SR
H T T AR B TR Rl M PR , BRI A ) 1 % 8
PEGF JREERRE (B 3) o TERE L X 32 B AR 1L - e 20 <7
Ty B AR A RN K T TR M5 ), R TR A 7 R X 5
B LM1—LM3 2 A 45, AH I, 7E7K B F TR K T
Hiy 3K B8 2 A R R S0 S JER B A A X ARUE (3. 90 ~
4.50 m) , 1M K &Y X 88, 2 A7 A i (1,00 ~
2.98m)o AMA 5 B B AR R 1] PE LI AR K 1Y
#, TR 210 H— 1 204 1 p IR H 8 M E AW I
T L, 8k 203 9 B 204H10-2 J g 202 A1 A 201 FF:
AR E SR, B 210 H LM1—LM3 2 474 ok | 18

b FAE/(m)
10 —
. —
— N
6,

JEAET ) 5/ (10/%)

TOC/%

P2 IO e A J it X g — "B 1 /N2 b R R BOS AR SR
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