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GEOLOGY AND GENESIS OF XITIAN SUPER-LARGE BASALT DEPOSIT IN
HUAYINGSHAN FOLD BELT, EASTERN SICHUAN

HUANG Cong-jun, LI Ming-hui
Chengdu Center of China Geological Survey, Chengdu 610081, China

Abstract: Through field survey and petrographic observation under microscope, combined with geochemical analysis
for major and trace elements, the paper studies the geological characteristics of Xitian super-large fiber-used basalt
deposit in Linshui County of Sichuan Province, and analyzes the industry indexes of ores and deposit genesis. The
results show that the deposit is located in the east wing of Huayingshan anticline of eastern Sichuan fold belt, and the
orebody is occurred in stratoid in the Upper Permian Emeishan basalt formation, with the ore reserves about 15.94 Mt,
reaching the super-large size. The geochemistry of major elements indicate that the Xitian basaltic magma belongs to
high Ti, high K calc alkaline-calc alkaline series. The geochemical characteristics of trace and rare earth elements are
similar to those of the regional high Ti Emeishan basalt and OIB-type basalt. The Xitian basalt is the outer zone
component of the Emeishan large igneous province, formed in the intraplate tectonic environment, with the magmatic
evolution from OIB source area and basically no hybridization of crustal materials, which is of mantle plume origin. The
columnar jointed, massive and vesicular basalts in the deposit can be used for fiber drawing production.

Key words: Huayingshan fold belt; basalt deposit; fiber material; magmatite; Sichuan Province
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Fig.1 Geological sketch map of Xitian basalt deposit

a— I AR 8 B0 g3t A P e 7 K A IX 8L 7 (tectonic sketch map
of the eastern Sichuan fold belt and location of Xitian basalt orefield);
b—VERZRAT IR IV AV S 4537 E (distribution map of Nos. IV
and V orebodies in Xitian basalt deposit ) ; 1—55 N &R (Quaternary); 2—
ZERTFHE I (Lower Triassic Feixianguan fm.); 3— & & 40
G4 (Upper Permian Wujiaping fm.); 4— &% 4 40 (Upper
Permian Longtan fm.); 5— F — &%k JH (I X4 4l (Upper Permian
Emeishan basalt fm.); 6— & &P F 14 (Middle Permian Maokou
fm); 7——FRZP-TFTRPELAH+HEH (Middle-Lower Permian
Liangshan and Qixia fms.); 8—f1 k&S # K4l (Middle Carboniferous
Huanglong fm.); 9—ii B R P HEFH K (Middle Silurian Hanjiadian
fm.); 10— B R TGRSR +/M[ZH (Lower Silurian Longmaxi and
Xiaoheba fms.); 11—HBFTAZE (geological boundary); 12—IKi)Z & 45
(fault and number); 13—% X & § 1K ) 4% 5 (basalt orebody and

number); 14— & (profile position)
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Fig. 2 Profile of No.V orebody in Xitian basalt deposit
I—FJKA (limestone ) ; 2—BEIK-1%:41)2 (tuff gravel layer); 3—UIBIEE K A (sedimentary tuff) ; 4—H2R AT FEF 3 X K A (columnar jointed basalt); 5—
AR Z R (amygdaloidal basalt) ; 6—3HURZ A (massive basalt) ; 7—SfLIRZHE (vesicular basalt); 8—2<Ji U (carbonaceous shale); 9—3Hi
277K (stratigraphic occurrence); 10—REEAE (sampling location); 11— B A4 F 2k (angular unconformity )
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Fig. 3 Field and microscopic photographs of Xitian basalt deposit
a— RTINS, FTERTRAE S LR R AN R )2 P75 42 (parallel unconformity contact between Upper Permian basalt and
coal measure strata of Upper Permian Longtan fm.); b—FER 5 PR 15 Z 7 (columnar jointed basalt); c—SfLIRZ A (vesicular basalt); d—HeRZE
A E T IR A (IEAS w6 ) , L SR 258 25 #4) (microphotograph of massive basalt with typical diabasic texture under cross-polarized light); ple—&HS A

(plagioclase ) ; pyr—#%41 (pyroxene )
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Fig. 4 The K,0-SiO, and TAS diagrams of Xitian basalts
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Table 1 Contents of major, rare earth and trace elements

of ores from Xitian basalt deposit

eSS XTO1  XT02  XT03  XT04  XTO5  XT06
Sio, 4846 4729 4986 4846 4554  47.88
ALO, 1351 1319 1367 1323 1321 1363
Fe,0; 5 6.37 5.64 5.89 717 7.48
FeO 8.51 8.37 8.82 8.72 8.59 8.77
MgO 4.28 5.55 433 4.78 5.51 5.66
Ca0 7.82 8.83 6.93 7.84 76 7.34
Na,0 2.93 2.68 2.7 2.97 2.39 2.79
K0 1 0.84 0.98 1.29 1.14 0.56
Tio, 3.07 2.95 2.99 3.07 2.97 3.58
pekit  5.26 3.87 3.84 3.62 5.81 2.08
BME 9984 9994 9976  99.87  99.93  99.77
La 5346  54.63 5174 4364 4538 4552
Ce 119.73 12465 10951 9625  98.16  97.67
Pr 1738 1842 1656 1347 1347 1452
Nd 7421 7804 7246 5797  60.19  64.12
Sm 1653 1708 1563 1263 1255 1331
Eu 438 458 431 3.67 3.49 3.57
Gd 1257 1273 1207 1053 1069  10.38
Tb 1.76 1.81 1.64 1.61 1.67 1.72
Dy 8.27 8.65 9.07 8.22 8.46 8.85
Ho 1.58 1.65 1.58 1.49 154 1.63
Er 4.15 4.28 439 3.59 3.81 412
™ 0.53 0.52 0.56 0.57 0.63 0.61
Yb 3.25 341 3.52 3.33 3.65 3.61
Lu 0.44 0.46 0.48 0.49 0.51 0.53
SREE 318.24 33091 30352 25746 2642  270.16
LREE 28569 2974 27021 227.63 233.24 238.71
HREE 32555 3351 3331 2983 3096 3145
SEuU 0.93 0.95 0.96 0.97 0.92 0.93
5Ce 0.96 0.96 0.92 0.97 0.97 0.93
Rb 2918 3743 3526 3025 3148 3093
Ba 567.83 51947 53872 41562 347.37 43771
Th 5.74 6.61 5.76 5.19 4.96 5.69
U 1.34 1.25 1.46 1.43 1.52 1.29
Nb 4825 5165 4477 4208 4051  39.38
Ta 5.32 5.88 5.03 492 5.12 5.75
zr 358.73 37839 346.37 359.43 367.62 413.24
Hf 8.89 9.13 8.74 8.75 9.24 10.07
Sr 44463 43672 44748 43819 45531  369.48
Y 3658  39.72 3792 3443 3611 3863

DAL ERITR %, L R ITER 10

227.63x10°~297.40x10°¢, “F-14 258.81; T + HREE
SRAMET 29.83x10°~33.51x10°, F-14 31.94x10°.
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8.09. 8Eu ZE 1L F 0.92~0.97,F 14 0.94, H. 5511 Eu 5
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Fig. 5 Chondrite-normalized REE patterns of Xitian basalts
BRORLI A7 B0 4% SCHk[ 15 ] (chondrite data after Reference [15]); ¢/
W Z iH K O1B Bdii 4 SCiHik[8] (Emeishan basalt and OIB data after
Reference [8])
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Fig. 6 Primitive mantle-normalized trace element spidergrams
of Xitian basalts
JE 0 3t 0 5 4 4 Sk (15 ]
[15]); e 1L Z a0 & O1B Kt SCHR(8] (Emeishan basalt and OIB

data after Reference [8])
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Table 2 Comparison between major element contents of ores from Xitian basalt deposit and industrial indexes of fiber-used basalt
RS Wk SiO, AlLO;  Fe0, FeO MgO Ca0 Na,0 K0 Tio, &R
XT01 FRARTT LA 4846 1351 5.00 8,51 4.28 7.82 2.93 1.00 3.07 i
XT02 HRTHZ R 4729 1319 6.37 8.37 5.55 8.83 2.68 0.84 2.95 =
XT03 TR Z A 4986  13.67 5.64 8.82 433 6.93 2.70 0.98 2.99 S
XT04 ek LR A 4846  13.23 5.89 8.72 478 7.84 2.97 1.29 3.07 i
XT05 HOlR KA 4554 1321 7.47 8.59 5.51 7.60 2.39 1.14 2.97 2
XT06 SALRZRE 4788  13.63 7.48 8.77 5.66 7.34 2.79 0.56 3.58 P
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Fig. 7 The AMF discrimination diagram of Xitian basalts

(After Reference [18])

I—7 P B IS (mid-ocean ridge or ocean floor); II—7¥ & (ocean
island) ; 11— Fifi (continent); IV—4" 5K 1 H J¢ & (expansive central
island) ; V—i& L1177 (orogenic belt)

43 MIFERE
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TERR T R ISR Hu bn v A Ik 100 [ v i R B 5 0
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Tir 1iid

Kl 8 PERZRAE Ti-Zr-Y F1E 55 7 &
PSR 18])
Fig. 8 The Ti-Zr-Y discrimination diagram of Xitian basalts
(After Reference [18])
A— B BEZ i (island arc tholeiite); B—iE B i S0
2R A AT 2 A (mid-ocean ridge basalt, island arc tholeiite, and
calc-alkaline basalt); C—450f1Z R (cale-alkaline basalt); D—HR A

Z A (within plate basalt)

2Nb

K9 PERLIA Nb-Ze-Y 55 FRIEH) 1] K] fi
(R Pl sCmk[ 19])

Fig. 9 The Nb-Zr-Y discrimination diagram of Xitian basalts
(After Reference [19])
A1+A2—HR N Z A ( within plate alkali basalt); A2+C—Hz A HLBE
Z i ( within plate tholeiite); B— P B # Z i A (P-type mid-
ocean ridge basalt); D— N ¥ t ¥ L # %A (N-type mid-ocean ridge
basalt); C+D—KILINZ E A (volcanic arc basalt)

(K 6), Uil Xa s AR AN R T B4 52 5]
A bR A
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Fig. 10 The Th/H{-Ta/Hf discrimination diagram of Xitian basalts
(After Reference [20])
I— N BP0 (N-type mid-ocean ridge basalt) s T— K90
A (ocean island arc basalt); TL—ifi 2% &% 9 K il 2% 130 % 68
(continental margin arc and marginal volcanic arc basalt); TTI—XK7EH A
Pl IR R ERE P R RS REMEPERRA
(oceanic within plate island, seamount basalt and transitional mid-ocean
ridge basalt, and enriched mid-ocean ridge basalt); TV,—fi L4 K ik
LN BB Z i  (intracontinental rift and continental marginal rift
tholeiite); IV, —fifi N % 4 T # Z i 4  (intracontinental rift alkaline
basalt); IVy—REFFIK A (SRR ) LA (continental tension zone/
initial rift basalt); V—HupEHE X R 5 (mantle plume basalt)
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Fig. 11 The primitive mantle Th/Nb-La/Nb diagram of

Xitian basalts
(After Reference [11])
1—J5 4f b 1% (primitive mantle); 2— & B Z A (ocean island
basalt); 3—IE#BIPEFH LR A (normal mid-ocean ridge basalt); 4—
BAEAIPE P LA (enriched mid-ocean ridge basalt); 5—PG KX A
(Xitian basalt); LC— F M5 (lower crust); MC—H H15% (mid-crust);
UC— - 3h5% (upper crust)
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Fig. 12 The La/Nb-La source discrimination diagram of
Xitian basalts
(After Reference [22])
MORB—¥ ¥ Z i 4 (mid-ocean ridge basalt); TAB—& 38 % & %
(island-arc basalt); OIB—#: &% X 7 (ocean island basalt); 1—= R
WX 20 (5 3CHR[25]) (Zhaotong basalt, from Reference [25]);
2—HM X LA (FE3CHR [26])  (Guizhou basalt, from Reference
[26]); 3—) 7 Hh X % A (35 3CHk [27]) (Guangxi basalt, from
Reference [27]); 4—Pi KX A (Xitian basalt)
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