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Petrology and geochemistry of the K—bentonites at the Ordovician—Silurian
transition in XD2 well, Daguan, Yunnan Province
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Abstract: Many K—bentonites have been recognized from the Wufeng—Longmaxi Formations (Upper Ordovician—Lower Silurian)

in the Yangtze Block, but only a few of them on the western margin of the Yangtze Block are reported. The mineralogical and
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geochemical studies of K— bentonites in the Wufeng— Longmaxi Formations through Xindi 2 well in Daguan area of Yunnan
province were carried out to confirm the original magma type and its tectonic setting. The mineralogical characteristics show that the
potassium bentonite is mainly composed of clay minerals and non—clay minerals, in which the clay minerals are composed of illite
and illite— montmorillonite mixed beds. The non— clay minerals are mainly quartz, feldspar, calcite, dolomite and pyrite. It is
geochemically characterized by high K,O and low TiO,, relative enrichment of Rb, Ba, Th and U and depletion of Ti and P elements.
The Ti/Th values indicates acidic volcanic ash character. Compared with the chondrite, the total rare earth elements is (49.86—
209.43)x10 ~° with slight rich LREE and negative Eu amomaly, without Ce abnormity. In Nb/Y—Zr/TiO, diagram, the data dots are
mainly plotted in the andesite and trachy andesite range, which shows that the volcanic ash is mostly from middle—acid rocks.
Various chemical discrimination diagrams and trace elements imply that K— bentonites were possibly derived from an island arc
environment, and the volcanic ash was probably related to the subduction and closure of the Qinling Ocean on the northern border

of Yangtze Plate in the Early Paleozoic.

Key words: XD2 well; K—bentonite; Ordovician— Silurian transition; geochemistry; source magma; tectonic setting; Daguan; Yunnan
Province
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Fig.3 Photos of K—bentonite from the Wufeng—Longmaxi Formations in XD2 well
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& B 22.17% , = T NASC (16.90% ) #l PAAS
(18.90% ) , K,O i AFAH 4.45%#F W 4k 75 T NASC Fil

PAAS 1 K,O 71 (3.99%,3.70%) , 7543 i 1 He
BT RRAE R BH 45,2007 ) o
4.2 WETTEYFE
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il e 70 2 DA b 0 s o A ik I P (1R S, Bk 2 B
XD2-B4,B5 .B6)3& B H iy R SR RHIE R I,
w4ERb.Ba. Th USICE, Ti . PICEMAXTH . K
BT EAT0E St K RIENIRELN U5, =R
JCENd Hf R —ERE M IE S % . Hd Ti/Th
LU AR AT RAA) AL 5 7R S 5 B 2 R 3 vk o, R v
ALK Py U5 Y Ti/Th HEAE A 30~400, ot KL R W)
54 400~1000 , B4k 1L R 2500~3500 (155
18, 1989) , 4 A4 J5T BE i A FF & 19 TV Th ELE A T
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Table 1 Mineral compositions of K—bentonite samples from the Wufeng-Longmaxi Formations in XD2 well (XRD)

B YA 5% A%
S e K C I s IS Vs Ft oA kKA wmEY A AsAa
S% 1%
1 XD2-BI 0 1 62 0 37 0 5 95 6l 2 7 17 7 6
2 XD2-B2 0 1 73 0 26 0 5 95 59 8 16 8 5 4
3 XD2-B3 0 5 59 0 36 0 10 9 58 5 20 17 0 0
4 XD2-B4 0 0 63 0 37 0 15 8 50 12 0 38 0 0
5 XD2-B5 0 3 8 0 13 0 10 90 32 5 8 55 0 0
6 XD2-B6 0 0 72 0 28 0 5 95 26 7 1 66 0 0
7 XD2-B7 2 8 55 0 35 0 5 95 51 6 5 30 3 5

1 KOS AT; CASRIAT; TR S S fida; US MR SEIRIZE; US% A tHEEIRIZ L,
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6 7 70 Z A XS F BRORE B A7 (14 B8 1 1L {H (Taylor and
McLenann, 1985), M3 4 1] LLE H I iiFoE iO 81 e
R S R - i Y REE & =28 b ok, Hii
( % XD2—- B4, B5.B6 #f /i 4} ) 4 T 49.8610 °~
209.43 x 10" °, #H X} & % LREE, 71 HREE, LREE/
HREE H.{H H 1.44~3.58 S35 {5 4 2.36; Lay/Yby b
{54 0.67~2.57, 0Eu {1 0.60~0.95, MHi + o0 KBk
i B bR EAL A S (8] 6) g, HE 4R L il 28 e A
FEAE AR —2, Hoh A XD2-B3 FI B7 AR AL 4>
P2 55 A R s 55 s 4, TR A 4
Eu B 54t , T W) Ce 4%, FE fh XD2-B1 Fll
B2 AR AL Lo L R 3P P4 AL Bu 1 5, ]
W04 (2007) 45 4 Eu £ 57 5 T8 B S5t A A A eT

e, — B4k K TR Bu i S, 55 Ah—Fh il g &
I BRI 5 TR S LA E R IS5 R . I 44 o
BEE AR S O £ e R ROk E  HTCH
1) Ce Sk Uod FH A0 o BRE 58 5 A A2 20 K Tl A8 1 FH 1)
S, SO IR TR I 32 K BUCA VR R R g/,
Bu 5% AT RE 40K THREA I Bu f 53 54FAE
5 IR IR KRS e
51 RERMER

TiO, LA} Nb . Zr.Y . Ta Hf 0 WA N
T R A3 B I 2 R AR AR A e R v 2 R
TR, R E AT RE RS A R AR A7 HE B Y SR iR 5
= B (Huff et al., 1997; 75 SCIH45 | 2006 ; 1 #7845 |

R2 M2 AEOCANAE—RDRARFHRERSEHREEBTRESE (%)

Table 2 Analytical data of major elements(%) of K—bentonite from the Wufeng—Longmaxi Formations in XD2 well and

reference samples

. FES
AT H
XD2-B1 XD2-B2 XD2-B3 XD2-B4 XD2-BS5 XD2-B6 XD2-B7 NASC PAAS

SiO, 44.26 48.75 48.23 22.24 25.63 9.31 38.37 64.80 62.80
ALO; 22.52 23.69 25.76 10.3 12.26 4.73 16.71 16.90 18.90
CaO 3.06 1.78 1.33 0.62 0.66 0.18 1.79 3.56 1.30
Fe,0;s 6.17 2.95 3.08 36.37 31.11 51.6 15.42 7.20
FeO 0.97 1.19 0.93 2.01 2.95 2.3 2.55 5.70
KO 6.08 6.2 6.99 2.68 2.86 1.08 4.45 3.99 3.70
MgO 2.65 2.6 2.53 1.39 1.83 0.8 25 2.85
MnO 0.13 0.05 0.03 0.01 0.01 0.01 0.04 0.06 2.20
Na,O 091 1.51 0.77 0.32 0.74 0.26 0.76 1.15 1.20
P,O;s 0.12 0.08 0.77 0.02 0.13 0.05 0.11 0.11 0.16
TiO, 1.68 2.29 2.32 0.26 0.39 0.17 0.79 0.78 1.00
Lol 9.02 6.89 6.64 22.29 19.68 28.83 13.04

TOTAL 97.57 97.98 99.38 98.51 98.25 99.32 96.53

1 NASC HILIE W (Gromet et al., 1984); PAAS g KRV 5 A il i 7 #+(Taylor and McLennan, 1985);

—FIRAKEE
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Table 3 Analytical data of trace elements (10°°) of K—bentonite samples from the Wufeng—Longmaxi Formations in XD2 well

P
AT H e
XD2-B1 XD2-B2 XD2-B3 XD2-B4 XD2-B5 XD2-B6 XD2-B7

\% 165 215 252 29.5 32 13.8 86.9
Cr 9.25 10.2 5.99 7.17 8.64 5.97 32.1
Co 57 56.4 23.2 14.7 22.5 22.5 45.4
Ni 102 93.7 60.3 68 118 113 192
Cu 30.5 53.4 31.1 71.6 165 332 91.5
7n 878 795 503 70.2 301 478 5023
Ga 223 234 25.8 10.9 11.9 4.66 19.3
Rb 198 178 210 94.1 98.2 344 171
Sr 141 72.4 67.4 31 30.8 10.9 73.4
Nb 21.2 28.3 20.5 6.78 6.07 3.8 57
Cs 18.1 17.8 20.4 7.81 8.91 2.38 11.7
Ba 3732 3826 4333 2674 3059 1633 6905
Ta 2.43 2.69 2.11 0.98 1.82 1.51 9.71
Pb 105 176 175 64.1 49.1 67.9 75
Th 36.7 34.8 29.6 16.1 24.5 26.1 35.3
U 7.04 6.87 8.28 5.81 5.23 4.35 20.9
Zr 407 402 398 121 177 145 479
Hf 17.6 17.4 14.6 4.28 6.52 6.4 15.9
Sc 22.5 20.9 27.2 4.16 4.21 2.25 10.7
Y 32.2 28.8 63.6 12.8 14.3 7.73 42.1

Ti/Th 31.34 34.01 56.65 42.68 35.00 38.28 100.55

R4 2 AEOCNAE-EDRARRMRER LI TRAE(10°)
Table 4 Analytical data of REE(10°°) of K—bentonite samples from the Wufeng—Longmaxi Formations in XD2 well

T H e
XD2-B1 XD2-B2 XD2-B3 XD2-B4 XD2-B5 XD2-B6 XD2-B7 NASC
La 49 5.38 20.2 16.6 20.8 2.3 17.9 98.1
Ce 12.9 11.3 68.5 31.6 44.4 5.21 37.1 207
Pr 2.06 1.81 10.6 4.16 6.07 0.79 5.09 22.8
Nd 10.5 8.03 48.4 15.9 233 3.7 20.8 80.8
Sm 3.45 2.28 13.3 3.08 4.69 1.12 5.01 17.1
Eu 0.84 0.62 2.74 0.47 0.63 0.28 1.45 3.03
Gd 3.88 2.73 14.7 2.73 4.15 1.2 4.39 17.5
Tb 0.76 0.62 2.27 0.41 0.56 0.22 0.85 2.16
Dy 5.62 5 12.4 2.57 3.13 1.5 6.78 11.6
Ho 1.33 1.23 2.28 0.52 0.6 0.33 1.7 22
Er 491 4.53 6.62 1.78 1.89 1.19 6.54 6.9
Tm 0.78 0.72 0.88 0.26 0.27 0.19 1.04 0.94
Yb 5.21 4.88 5.71 1.75 1.75 1.35 7.38 6.17
Lu 0.81 0.73 0.83 0.25 0.26 0.2 1.12 0.9
Y REE 57.95 49.86 209.43 82.08 112.50 19.58 117.15 477.2
LREE 34.65 29.42 163.74 71.81 99.89 13.40 87.35 428.83
HREE 23.30 20.44 45.69 10.27 12.61 6.18 29.80 48.37
LREE/HREE 1.49 1.44 3.58 6.99 7.92 2.17 2.93 8.87
Lav/Yby 0.67 0.79 2.54 6.80 8.53 1.22 1.74 11.40
Eu/Eu* 0.70 0.76 0.60 0.50 0.44 0.74 0.95 0.54
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