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Abstract The organic-rich shale of Wufeng Formation and Longmaxi Formation in Xianfeng area of
western Hubei Province contains multilayer volcanic tuff, but the internal relationship between volcanic
activity and organic matter enrichment in marine shels has not been systematically studied. Based on the
core and outcrop data of Well XY 1 in Xianfeng area, the organic-rich mud shale and volcanic tuff of
Wufeng—Longmaxi Formations were systematically sampled, rock and ore identification, trace element,
rare earth element and organic carbon content (TOC) tests were carried out, and the distribution charac-
teristics, source rock composition, tectonic setting and genetic mechanism of volcanic tuff of Wufeng—
Longmaxi Formations were expounded. The volcanic activity in this sedimentary period and its influence on
the enrichment of organic matter in shale are discussed. The results show that the Wufeng—Longmaxi For-
mations can be divided into dense, sub-dense and undeveloped tuff segments. The primary magmatic pro-
perties of the tuff were mainly neutral andesite, and the volcanic ash originates from the volcanic eruption
event of the island arc formed by the collision between the northern margin of the Yangtze and the ancient
Qinling Ocean. Volcanic ash was an important material source in the Middle Yangtze Retention Basin where
terrigenous detritus supply was insufficient in Late Ordovician and Early Silurian. On one hand, volcanic
ash provided abundant nutrients for the growth of marine microorganisms and improved the marine palaeopro-
ductivity. On the other hand, volcanism promoted the formation of anoxic environment in the ocean, which
was conducive to the burial and preservation of organic matter. The results can provide basic geological data
for further exploration of shale gas in the Wufeng—Longmaxi Formations in western Hubei Province.

Key words western Hubei Province, Wufeng—Longmaxi Formations, volcanic tuff, provenance,
organic matter enrichment
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Fig. 1 Comprehensive study of the Wufeng—Longmaxi Formations in Xianfeng area, western Hubei Province
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Fig. 2 Outcrop, core and microscopic characteristics of volcanic tuff of the Wufeng—Longmaxi Formations

in Xianfeng area, western Hubei Province
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Table 1 X-ray diffraction analysis results of volcanic tuff of the Wufeng and Longmaxi Formations in Well XY1 in Xianfeng area,

western Hubei Province
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Table 2 Development characteristics of volcanic tuff in the Wufeng and Longmaxi Formations of Well XY1 in Xianfeng area,

western Hubei Province
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Fig. 3 Identification diagram of Nb/ Y-Zr/ TiO, and La/ TH-Hf source rocks in volcanic tuff of the Wufeng

and Longmaxi Formations, Xianfeng area, western Hubei Province
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in Well XY1 in Xianfeng area, western Hubei Province
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AR REAR Ul B I 42 A9 ik gl x 5a A LAY &
AP A

4.2 Nl Eh 3 Bk 45 F2 I
TIBUE Y s 120k A 3 AT, — 2

WELE B, KA ZIRX, S K iz R
MR IREE T . R N R, AEDTRR A S
P 23 S Al 2 SO ULTE B4 5 = 2 R W I
OIS EIRE RN 7/ I = g S R L A G N/
2023) o HA Rl IERY S 2 DU Y R R ORI, R
U5 AR T ULRR Y B DU B A7 AR 5 R Y2 . Al
LR FEP THERRF Ly wh, RA2 KA s
WCE TS RS, H T AR B R DR S A A
( Tribovillard et al., 2006) , EPE T 1 L& H— I
B Al TR R[] 2B H R (K 5), ek
IR AEZER T (1500.4~1511.65m) [ Al i&
i BRIV 8.7 Il Y A AL T ARGAR AR, TS A B KL

R3 FAEARFHRBER I AR LBREARNLXERERRNEENREE

Table 3 Organic matter content of shale in different volcanic tuff sections of Well XY1 in Xianfeng area, western Hubei Province

KR R TR wEETE WS B S 3= AR B
W/ m 1500.40~ 1511.65 1491.25 ~ 1500.40 144575~ 1463.75 1463.75 ~ 1491.25
HHLF A i/ % 1.76~9.68(4.6) 1.04~2.05(1.72) 1.11~2.37(1.71) 0.41~2.15(1.35)
KIWR R TR 4 - m™ 2.20 0.67 0.29 /




‘(IM K

#2608 HS5H

LA PP Rl M X U 2 — g TR A KL BE KA K TR AE B TUA A AL R IR 1067

WA G, Al TR &R T EE, R HE
i T8 T4 T P i A A S DRI B 1

MRHE SRR T 1 I T A BT B S R S
fePRc R AL CRIE (B 6) nlFEH, TUEH LR
T Al TR S BTG, KOl K s
KH BRI TOC, MK, kIl KEAN K
HECE A XA TOC, & 45 1Y R E . 2 B K i Bk
VST AT B T L DA A LR & i, ASF DT
HAPUTME R

25
@ HHE
‘ O WHIEE:
w® eo ® RxHE
o (&)
Q. OO 3
B\ Q.
c\ .8 ............. . : .
2 o O e L
et d ° .
I . -..’ ......... .
. ‘ @ T
| ‘ ... .................
st 1) y=-L174x416.52 T
. ,
R'=0.35
| I | I | | | | | |
0 1 2 3 4 5 6 ’ 8 | :
TOC/%

K6 SPEIT 1A LR & S R TR S S5 AR AL R C R
Fig. 6 Crossplots of TOC vs. terrigenous input
proxy Al of Well XY1

TEHGURRE ], 4 TRiRBLE T hikiREh
2 K B MR R K 44 I Y D A, T
TP ETE, R EE S R AR TR AL B AR X R (R
WAk Yy B =, TURLE RS, s o it 4y
AL IR R AR OB E R S R IR

S BT A K LR AE DR AUER U 2o AR v g
B BCUTRE TP b, KL IR Al I R T W TR
i THEALRE . BB SER T, HERUUE TR
HALMERT, fedt 7 A F DURYE . ST XA
A A A T TG 2 — e Th R A ) DU RS A R
A4 R AR S 4y, DR AR 3O A AR i A S B
Behm BT A SR BT (X8 MR, 2023)

IR R W], PIZEEN Tmm, w1
dm?® PR IR (25 20 g) UL R 72 A W] G ALY 50 m
FE (Y TECZEE) Rk, ar K B
BB R R W, Hoh Fe B - BE S N
0.4~ 2.4nmol/L., Zn B 1 ¥ I # Jm 0.1 ~
L 1 nmol/L, SR IE % B K Hh Fe Fl Zn 1134 &

HIEH A /N T 0.5 nmol/L ( Duggen et al., 2007),
FIAERY, 2R KOL KB EEE S Lem, 84 BT A E
TR T U B A 23 I 2 10 £ o A B EE B
Sl PR BE RS G, S IR GTAR A SR BB OR, iX
T TEE TR 7 30 N A5 ) 00 75 35 W) oV R o o R N Y
AP E IR RS RIRZ .

BN T UG 2 — o B R A A B U S B A A O
Br, fEBCE R R & DR K LEE K s | SR
BEAUECS RS (& 2-c 3] 2-6) , HCHE JliBE R 5 4R
WRBB . WEEBRS TR ABCE AT
FEXT FE AT, Ly g BRSSO Y Je L BE JK  %
B RH BAEAE LUEY U 1 5 00 L T A B R
FE B A FIE R REDCE 8, RS RAE, Xl
7] 42 Uk B L B K A B A AR A HE 1 98 3 4 3t T3 1 1k
SR A PR T

Zh Bk, 1AL S S e VR Y R P 5
Az I8 IR L 8 R SO L AR 1o 7 R RS O TR 2
YRR SOl RIK AR IR K B E R AR S
fEFRTTR, ER TS A A Y
MBS, Ak T REIRRE S A4 R 47 i B I A
g A A DTRE T, KLU Bl 2 i 4 o
s Rz — (K 7).

4.3 RIWLESNEEF AR

M Cu B 7] LLA K AR HIL BT 45 6 T B AE
N2 G R DLTE T [ E ROk, Y Cu & &= AT
AR T R A MRS, BB s ) oy A= A
J1 (EFEESE, 2021) . RAMTR & & REUE
Cuy, ok 79 B Bl U8 7% 8 /9 52 ma (BP2E 47 AL K OE,
Cu,, = (Cu/Al) #Ef/(Cu/Al) PAAS) B HE fz i
FEWI IR A 701 (Xu et al., 2023) , P J2IGVEAE YK
MYEERETCZ, T B Bl R R S 5 e S 0 P/ AL B T BB
B R AR ) (SR E B 4E, 2020)

FolE A — e SR A kIl KRR E B
Cu, /- F 0.85~3.3 2], ¥k 1.76; P/Al {4
AF 61.8x107 ~279. 49x 107 i), H{H Ky 124.29
X107, W A Ty B . KL K R
£EBE Cuy, A F 0.67 ~ 1.22 Z i), ¥I{H K 1.06;
P/AL{EAF 59.07x107* ~108. 32x 107 2 [a], #4114
N 76.92x 107" kL B K AR BB PR AR R
SRR BALTRERE B ML T K ILEE KA A
KE B A 7 W 8 A I, Cuge /T 0,18 ~
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