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Fig. 1 Sketch geological map of the study area (a), tectonic schematic map of the Qinglong antimony deposit (b)
and depositional sequence of Dachang Layer (c)

(a) from Regional Geology of Guizhou Province ( Guizhou Bureau of Geology and Mineral Resources,1987) ;

(b) from Bureau of Geology and Mineral Exploration of Guizhou Province, 19899.
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e L1 7 St = 22 i N = i 2 ) S T 1311

(WEIE, 2011) . BE6 WD 541 —E R B &
LR 1S 5, 7 LA P e T o, 2200 PR SN 48 M
JR 112 BAX % )2 19 iy ——K T J2 (5t 3 =)
112 BA,1972) @, 5@ % Frif i k) 2RIV SRk
J2 RS S IS RS 0 IR 2, I LAE BRI R I,
TEFRE PG REI JLH = A AR ML X — A WU (
FOIRE) 5 KA CREILZRA) W5
RE RS L BTRA (HRSC—46, 2003) ,
HRITRIE TR B

MRXEBWEFTE AT &5 F 04
(Pym) K72 (Pd) Fl =B 55 Wk JE Ll % a4
(P,B) LB e 4H (Psl) o K JZ1EH X A A AR
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ESORN R KRR K AR B (S ) SR
KB 46. 9Tm; KR W B R B, P 1R
FE 9. 70m; B [X 4 i 5 5 75 8. 00m /2 A7 (S5
2011) . HeAHE A R — ik Bl A8 S 1 55 S o 92
LA TR, MR B e — T R A B A A i
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h— B R ROR LR, SRR R AR S
BRTUE B K L BRI VIR R X IR
BRI AP R SR 2 I IR 1 S R R
SRR K AL R A L S s | (H ik
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B A7 M BR AL 27 S5 E (RIS AR B 5 ik R
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SEFNSLIR IS, o AR KRR REAL SR8 A fb i
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OB IEEB LA /INRLAR J5 2 0 BR A TE A LABRIR L)
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Fig. 2 Depositional sequence and sedimentary characteristics
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of the Dachang TLayer in “No. 1”7 workshop tunnel,
Qinglong antimony deposit, Guizhou
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Fig. 3 The structures and tectonics of conglomerate in the Dachang Layer , Qinglong antimony deposit

(a) WA SEEBRPHMSC R ( =) 5 (b) BB P KB BT TR R AR BORE 1 (Cly) (+) 5 (o) VERR KB B BRIEJE 5 A M Tk (d) 1G4
A (Glt) ZERR A TR B HE vl B 7 ( +) 5 Ce) BRI A8 T8 S35 PERIE ; (0 SREUR LA RBTRR A, S Je A R4S 5 (o) R E R
FEhAT, 26 A A G TR s (h) ZRRBTHRAT P 8 B2 s R A 1 (3 R 5w ot , B8 IEACROG) 5 (1) ZERBTRR AT 1Y e 1kl 1 3
(£ EANR TR ERITRA)

(a) the contact relationship of gravels and interstitial material( — ) ; (b) the basaltic lava clast and adiagnostic clay in interstitial material ( Cly)
(+); (c) the quenched—shattered basaltic clast and brecciform limestone; (d) the glauconite on the contact relationship( + ) ; (e) the plastic
deformation of lavatic rock cuttings in interstitial material; (f) he strong argillation basaltic gravels, chlorite cement; (m) the banding silica rock at

the bottom of the Dachang Layer ; (g) the amygdaloid basaltic gravels and burnishing surface ( the top left corner); (h) the structure of crust

amygdaloid in basaltic gravels (lower part for perpendicular polarized light and the upper part for plane polarized light) ; (1) the “clay edge” of

basaltic gravels( the incomplete hydrolyzing basaltic gravels in the top right corner)
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TR AT 3 1 57 b A, BLAR A R A (1] 3a)
{HARAT (i AR AR BE A AN HH R], K o0 kA 18 52 5 4
K m b, DR A AR A5, DR R 2 s i
A B RDRL ] B 25 A RS a4 . SRR h s e i
JE SRR, D BRA AR TR RRAE (3e) , U]
TERRATE G B b A L R B R B2,
TEWRA 23 B Y S e o

I O 515 o P a2 = B B M P
(1991) X & RERT 20k Ve fbil” A it ik, IA K
SR TERR R £ 5 3 e 4 VR 2l B B ik 12 5 F
JZ AR R & U vh iR I TE B, AR BT
RIS Lo HEAH R 2 T, 0 ) A A5t 3 —
Wk G ES A R 2 e B R Y (R[] B 25 44, Jo ik
BRER LYo e AR (1995 ) i ik & alom 7K/ AT
J N IR EE I, 7E— AT P R EE R K SRR
 IIVE 2 R IR AR MR Ak FR B A K A,
TK R 25 7 ) Sy v W A R 58 AT SR )
W HENZ R A 51K AT RE A T K VR I OF B4
TR R -0k 0 e BT 2, i K 20k 1%
PR RIK A w55 22 9 R R AR KR E AR B8 T X
wlla g (B 31 .

TE B i #if o L ik & B SARERORL (8] 3g.
h) A PG T WS IR 45 A e IR, Bk
SE[ALCEDIR , NAZ L R B il it Si0, 505 £, 3
GABReA B A M EAE N £ Kiss et al. (2010)
S 6] 5 ) 45 b M X B 2 Darno My )22 H (19 VAR G %
LR ST AR B, KR AT A E
Bl J2 AR e — 5 i A AR T il — A e —ok
Bk, 5 KT 28R s BRI % 250 ; Kshirsagar et
al. (2012) 7E B BF Deccan 2 ik At & B T 3% Fh ok
L, HIE W R AT fig J2 2 B A HE VR T BT g
(DI AR PR FE S, B 2 JS IR T o T
B AE Z o A A Fe TR AR TE R T
P2 45A . AR AP sb R A, K2 KRR A
AN OISR Nz ¢ AT S BT e R I TS
HAWH Y (e A + A9 + Tifa) REWES
55k BURLE (2003) W 57 By A AL M He w2 ool A
REHAE KL R POK SRR R IR L, H
K ZEUUR 1 5 ARG 2 R BOK R 5 3, ok
LU Bl AT B 78 1 () KR I, B oK TR AE ]
451

4 R HURAL R
AR YCHIFFENT A1 R [R5 B A 40, 4

i B R J2 THAR 3 4 i A b, 20l a2 < SP-1
RTEMAR Z A, R A B, DC-13 [ DC-14 h
AL ok B 1 SR eRS )2 B3, KT 1
R 55 PO FIZR BBk A 416, %5 IS SR A R
BRI REE AT REA BT 22 55, IR I 0 B — 2Rk 2R 1 7 ik
41 (DLS) F 4 ( DIW) 438, Hirfr DLS-5 . DJW-5
R EIAA AN PK , BAARRE G ARRE W3R 1, Fir BRUFE
mnTEZE N BR LA Z Z 5 IS K se i i 1, 2R e %
Z PN I L A TR R R M oo R B
W o H IR 0BT R R A4 fil, X 26t 3
G3HT (XRF) 5 ffcit o 2R FH VO BR TH 1, BT/ 614X
55T (ME-MS61) 5 7 + 70 5 43 B R T 8 R 431 425
il 55 B S E A (ME-MS81) o B £ 4%
W ~2),
4.1 EFETEMIKLFHEE

BEATEME ZHUAE DR kA i v, 48
(i) B2 b 325 BB ) o R el 8 T O R RS, KT )=
PRETE T B2 AR, 18 IE B FEFE 15 [ AE
T2 T ANRIRRBETAZ o byl S A Tl A2 0 i s 10
WO S  ifr L Bk D 25 288 28 108 40 331 vy A B
JLE AR , Winchester and Floyd (1977 ) 1A Jhy i A%
Kl oc R TiZe Nb\Y SE0RARFRE , A
32 I MBS A T R, AT A A8 ) ik AR L
JA 2R a X $e 0 R A Y Zr/Ti0,—Nb/Y [&]
iR A3 AR KA AR LR T R (KL 4)
AR N, =2 aa e, s A 2 s
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Fig. 4 Zr/TiO, — Nb/Y diagram for conglomerate of the

Dachang Layer and the overlying basalt ( after Winchester
and Floyd, 1977 )
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CREBEZ ) BB, L RE fh SP-1 33 B ME & 2%
BRI, F A A (N0 + K0 = 3.68% ~
6. 52% ) RSIEF B2 S (2013 ) X MR 11 K R
BT TS (Na, O + K,0 =4.79% ~8.86% ) , {3
TR LIS 1 HE AL 5 )R R
TR A A B % 2 K B, 3 7R R
BTN KBTI F A

ERTER AR, )RR S0, Ak
F42.3% ~78.5% , -1 58. 0% ; YY) Si0, 254k,
F 55.8% ~86.9% , -1 63. 5% ; LA Si0, 451k
F42.9% ~50.2% , -3 47. 6% . A] WAk AR Si0,
SRE T LR B R R, S B &
RIS AR BB T . PRI, X2
AR R R TR AR MRk A %

RAMTC R TE AT R AL IS8R B, 78 PO A 1
FHANE K AR VR AT 2 o, Ti AL R P TR BTG
K, IF HAE PR P AR D454, T Ca Hil Na SR 5 5)
KA (Hugh,1993) . LA ALO, (12.2% ~
14.4% 34 {H 13.98% ) 56k f1 ALO, (10.35% ~
15.80% , V-5 13.12% ) FE A — 3, 1 34 g 4y
ALO, X FRI W & ( 4.80% ~ 15.80% ,
7.09% ) ; X i TiO, ZALTF 2. 79% ~4.25% ,F
4.15% R A7 TiO, 254k F 3.24% ~4.91% , V-3
3.92% JSEBRY) H TiO, 4L T 0.96% ~1.99% ,~F-
¥ 1.92% o] Wik f L s Tio, Heiisein, fHAg
VLRI, B T X A (DC-13 | DC-14) H TiO, 7%
B4 4.25% F1 4. 05% |, Hb oA pli A % 5% %+ SP-1
(2.79% ) & AN 4235 kA0 v TiO, & &, #R R

F1BMNBEST A EHRERLBIRERRUEERER( %) IHEBTENREIE( x107°)

Tablel Major ( %) and trace elements ( x10~°) analysis for typical samples of conglomerate of the

Dachang Layer and the overlying basalt in Qinglong antimony deposit, Guizhou

A A BT L s AR AL s R A SRR ROAETRE RIS
[E252 SP-1 DC-13 | DC-14 | DJW-1111 DLS-1 | DJW-2 | DLS2 | DJW-3 | DLS3 | DJW4 | DLS4 | DJW-5 | DLS-5
Al, 04 12.20 | 14.40 | 13.55 6.06 13.50 7.40 15.80 8.16 11.55 9.02 14.40 | 4.80 10.35
Ca0 7.71 3.71 2.31 0.35 1.22 11.05 | 11.80 0.48 0.40 5.85 8.20 0.39 0.48
Fe, 0, 13.40 | 13.76 | 23.16 21.01 2.49 4.45 4.03 18.96 | 15.43 | 10.01 | 11.11 3.01 1.52
K,0 0.18 1.76 0.97 1.69 3.39 1.76 1.84 2.03 2.90 1.40 1.44 1.17 2.10
MgO 3.73 2.26 0.50 0.37 0.33 1.53 2.02 0.31 0.30 4.00 4.14 0.33 0.50
MnO 0.19 0.09 0.04 0.01 <0.01 | 0.07 0.06 0.01 <0.01 | 0.06 0.07 0.01 0.01
Na, O 3.50 4.41 5.55 0.08 0.02 <0.01 | <0.01 | 0.05 0.05 0.01 <0.01 | 0.01 0.01
P, 05 0.28 1.78 1.82 0.05 0.77 0.18 0.74 0.09 0.12 0.26 0.62 0.16 0.31
Si0O, 42.9 50.2 43.9 55.8 69.7 59.3 44.2 56.5 55.1 58.9 42.3 86.9 78.5
TiO, 2.79 4.25 4.05 1.38 3.93 1.34 4.08 1.99 3.24 1.92 4.91 0.96 3.44
V, 05 0.07 0.04 0.05 0.03 0.07 0.05 0.07 0.05 0.07 0.06 0.09 0.03 0.07
Bede 12.03 3.51 2.57 12.91 3.62 11.27 | 14.52 | 11.93 9.69 7.44 11.06 1.95 2.49
Sr 144.0 | 153.0 | 177.0 75.9 91.7 76.0 89.1 59.0 74.1 53.3 73.9 146.0 | 44.8
Rb 4.3 13.6 17.9 42.3 54.6 49.1 65.4 35.8 45.0 50.0 54.6 28.0 42.6
Ba 47.1 581 390 47.9 47.6 11.0 10.2 38.1 42.4 34.3 29.3 22.1 26.7
Th 3.2 3.0 2.8 2.4 3.8 4.4 1.7 3.2 3.5 7.1 2.6 4.8
Ta 1.39 1.33 1.56 1.40 2.18 1.07 1.96 1.13 1.72 1.46 2.84 0.96 2.01
Nb 20.9 21.6 21.9 22.5 31.0 18.1 27.3 17.9 26.5 24.7 45.4 15.9 31.6
Ce 58.4 120.0 | 133.5 34.8 90.2 47.1 72.5 35.6 51.5 45.7 93.4 97.3 31.2
p 1340 7370 7640 240 3290 2770 390 560 1220 2790 760 1420
Zr 158.0 72.2 60.8 147.5 150.5 | 111.0 220 120.0 | 190.5 | 161.5 373 111.5 243
Hf 5.1 4.9 4.6 3.4 6.2 6.4 3.7 6.2 4.2 9.4 2.8 7.3
Sm 7.38 14.95 | 15.95 2.28 9.86 4.67 8.87 2.34 3.84 4.60 10.55 6.03 4.40
Y 34.4 49.7 49.2 11.7 38.7 22.5 42.7 11.5 22.5 26.2 48.2 13.0 31.3
Yb 3.17 3.56 3.93 1.15 3.13 1.92 3.41 1.17 2.26 1.92 4.12 1.21 2.82
U 1.0 0.6 0.7 1.5 3.1 0.6 0.9 1.7 2.0 1.0 1.7 2.5 3.5
Zx/Hf 31.0 14.7 13.2 43.4 24.3 35.8 34.4 32.4 30.7 38.5 39.7 39.8 33.3
Ti/Th |5343.75]|7233.3 | 7607. 1 4033.3 5842.1 | 3595.6 | 5250 | 7058.8 | 6078.1 | 3242.8 | 4366.1 | 2261.5 | 4354.1
Nb/Y 0.6 0.4 0.4 1.9 0.8 0.8 0.6 1.6 1.2 0.9 0.9 1.2 1.0
Zr/TiO, 56.6 17.0 15.0 106.9 38.3 82.8 53.9 60.3 58.8 84.1 76.0 116.1 70.6
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SRR AT REE TR XA R LA PO,
254LTF 0. 28% ~1.80% , -3 1. 80% , iR A P,0, 745
T 0.31% ~0.77% ,F-5 0.51% , iR PO,
AT 0.05% ~0.26% ,F350.15% , 7] LLE H, i
A P05 Y P05 BT XA

Pearce (1976 ) XF Z 2 5 1 /K 1k A8 4 FH #F 52 A
S, Na N5 81, K A2k & 4, X 5 X E e A
A SRR TR B A 2= AR S AR M) &
( Bjorkum et al. , 1988) , 243 515 & T 50°CH}, B
AR (E AR B A TR ROV B G E A AR
AR S K 2T Na (W REER SR =B 2800 1
H1(K,0 =6% ~9% ,Na,0=0.5% ~1.5% )., A
WK 28R (8R4 EBRY) ) Na,O & AR A
(0.01% ~0.08% ), imicfk F X R A+ 0 F &
(3.50% ~5.55% ) ,K,0(1.69% ~3.39% ) HiXt %
R (0. 18% ~1.76% ) WK N & 4R, X 5B
HE B KER Y RIS AT Y (EE s
B ARG 35—

LR R AR AN TE R TR (AL
P) Sk oL ER (Na K) ALY & & 5 Hrik ok, Bk

W 5 R s BAAUE, B8R4 ] BB T XK
NG , TS BR Y P IR BN SRR A AR A A,
Wk 2 MK AR A 2, L AR 7 ) 52 Tk ek s
B T & K 2% Na gkl Lo, X 5K 2065
1 ARG Ak S AR AR 7 2 S R AT 1Y o
4.2 WERHELITERMIRL FZHFE

M T 00 F e A B R R TR TEAIR
AR AR R AE F AR AR A A AR AN T
RN, — W HIWE KO 22 o LA e A B A A
AL IY7R 5 7] (Hugh, 1993 ) o 78 REE 3K0RL B £ F5
HEALIC 3 B v (] 5d) , 2 Bk A FUEBR Y
B th 4t B — 3k, RN L E 48, B
T AT RE , 48 7R ks PR I S XA 2R
o, o 25 X REE A%, 4 T 158,18 x
107° ~ 346.91 x 10°° Z [a], -4 274.69 x 10°°,
LREE/HREE 4} T 5. 54 ~8.15 ZJi], (La/Yb) K
6. 11 ~11. 04, 52 8 Ff 70 18 LL 3 B 12, SEu AT 8Ce
ToHIR 75, 5ot E 1% R SR RRIE — 3K
(B5E0N ,2013) Bk A7 X REE AT X B UaE B8, A T
92.37 x 107° ~233.80 x 10 ° 2 |a], 14 177. 63 x

R2BMNEEFT X BEHRERLBIZRERREESBLITREE( x107°)

Table 2 Rare earth elements ( x10 ) analysis for typical samples of conglomerate of the

Dachang Layer and the overlying basalt in Qinglong antimony deposit, Guizhou

AT a2 I 2 s REALKE LAERRG | i fbifs SREELER A EFANGR S TR
= SP-1 DC-13 | DC-14 | DJW-1 | DLS-1 | DJW-2 | DLS2 | DJW-3 | DLS-3 | DJW4 | DLS4 | DJW-5 | DLS-5
La 27.00 | 54.80 | 59.30 | 18.60 | 45.10 | 24.80 | 31.50 | 18.10 | 25.40 | 22.40 | 43.50 | 51.50 | 15.30
Ce 58.40 | 120.00 | 133.50 | 34.80 | 90.20 | 47.10 | 72.50 | 35.60 | 51.50 | 45.70 | 93.40 | 97.30 | 31.20
Pr 7.54 16.65 | 17.85 4.30 11.55 5.90 9.59 4.25 6.28 5.71 11.95 | 11.50 | 4.20
Nd 31.50 | 70.90 | 76.60 | 15.40 | 46.80 | 23.00 | 41.00 | 15.40 | 23.00 | 22.10 | 49.60 | 41.60 | 18.30
Sm 7.38 14.95 | 15.95 2.28 9.86 4.67 8.87 2.34 3.84 4.60 10.55 6.03 4.40
Eu 2.18 5.26 5.81 0.70 3.41 1.91 2.83 0.73 1.15 1.47 3.33 1.07 1.01
Gd 7.35 14.15 | 14.65 1.50 9.40 4.45 8.85 1.66 2.51 4.53 10.25 3.25 4.53
Th 1.21 1.83 1.91 0.26 1.33 0.71 1.31 0.25 0.49 0.76 1.50 0.40 0.74
Dy 6.23 9.03 9.80 1.73 6.82 4.00 7.01 1.67 3.46 4.43 8.55 2.20 4.58
Ho 1.40 1.83 1.90 0.43 1.50 0.86 1.57 0.43 0.83 0.93 1.85 0.50 1.13
Er 3.47 4.67 4.42 1.18 3.69 2.22 3.85 1.21 2.45 2.55 4.75 1.34 3.24
Tm 0.72 0.75 0.75 0.21 0.57 0.29 0.58 0.19 0.36 0.35 0.73 0.20 0.48
Yb 3.17 3.56 3.93 1.15 3.13 1.92 3.41 1.17 2.26 1.92 4.12 1.21 2.82
Lu 0.63 0.61 0.54 0.18 0.44 0.30 0.51 0.21 0.37 0.31 0.62 0.19 0.44
Y 34.40 | 49.70 | 49.20 | 11.70 | 38.70 | 22.50 | 42.70 | 11.50 | 22.50 | 26.20 | 48.20 | 13.00 | 31.30
SREE 158.18 | 318.99 | 346.91 | 82.72 |233.80 | 122.13 | 193.38 | 83.21 | 123.90 | 117.76 | 244.70 | 218.29 | 92.37
LREE 134.00 | 282.56 | 309.01 | 76.08 | 206.92 | 107.38 | 166.29 | 76.42 | 111.17 | 101.98 | 212.33 | 209.00 | 74.41
HREE 24.18 | 36.43 | 37.90 6.64 26.88 | 14.75 | 27.09 6.79 12.73 | 15.78 | 32.37 9.29 17.96
LREE/HREE | 5.54 7.76 8.15 11.46 7.70 7.28 6.14 11.25 8.73 6.46 6.56 22.50 | 4.14
LaN/YN 6.11 11.04 | 10.82 | 11.60 | 10.34 9.27 6.63 11.10 8.06 8.37 7.57 30.53 3.89
d3Eu 0.90 1.11 1.16 1.16 1.08 1.28 0.98 1.13 1.13 0.98 0.98 0.74 0.69
3Ce 1.00 0.97 1.01 0.95 0.97 0.95 1.02 1.00 1.00 0.99 1.00 0.98 0.95
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Fig. 5 Plots of N-MORB normalized trace element spider diagrams (a—c) and plot of chondrite-normalized REE patterns (d) for

conglomerate of the Dachang Layer and the overlying basalt (N-MORB normalized date after Pearce, 1984 ; chondrite-normalized

date after Sun and Mcdonough, 1989)

10 °, LREE/HREE 4~ F 4. 14 ~ 8.73 Z |a], (La/
Yb) 4y 3.89 ~10. 34, AR {b 5 [l 45 K, (H A 2 R
HZRAEMEER 17318, BRAE &) DLS-5 (3Eu
=0.69) fl1 DLS-3(3Eu = 1. 13) £ I & 0 F 5 4, H
Z% 8Eu Hl 8Ce KeACEIL T 15 SR X REE AHXT 5
%,/ F 82.72 x 107° ~218.29 x 10 ° ], ‘-3
124.82 x 10°, LREE/HREE 5 (La/Yb), I 28
KA B HREE 58 2155 $i, Ho i DJW-5
(La/Yb) 24 30. 53, LREE/HREE ¥ 22. 50, 8Ce JG
IR 5, SEu FBN 55 1 1E 55 R S8, B by 3
B U o L R % o

TEAAZETC % N-MORB #5 o 1k 0k 9 5] | (
Sa—c) , KA kA FIE PR 2RI AR 153 1 il

2, 5 o0 % (HFSE) Ta (Nb) A F HE(Zr) &
8, RE T 410K (LILE) Rb AR X & 48, U WIE
TREAR NI, B Ba X5 5 H T4 3K )
B Al R AT 5 2 B A R

g b, R M X X B MRS R S E R )
M - BC o H 2k — 2, O R )RR AR T XA
R ORI . (HANR AR, Zils X REE &
B, BRI, B ) e i Bau (1991) IA 9 1k
K/ E AE R YRGS T, 1K 5 a8 A b L B v, 1
KGR A S I A R e R Mo A TR
WAR R E R E BA B R R A e, R )
RIARRLN Al i UK, R A (B e i o ARIEBR AT 1Y
TARRFAE , B A1 52 7K RS W K 22 208 A 5 B AR £
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16, A IBRATRS AR, AT O R RO U s I
BT S URLAR 40, 7K it LA . E P I (1989)
WA TE W A —B B2 £k &5 M AR TR h X REE 1R
A, s PR K AR ) s - S e 0T ks 1 AR
Yo PRI, SRR 1 5 B 0 KPR AR AR B TR K
T e 2 A T Y, BR A R AR T AN TE A K
B, B AR AT X REE 3820, 7 5B ) 56 4% 1) 7K A
B AEAS A 5 A 5 oh, BER Y bR A L
IR L RCE BRI, B R A 5 X
A IR A BEA A7 AR 22 5 5 B Y) SEu S Al RE
ERE AR TR R A 0 B A G, (K J
HARGE B AR I AT RESZ 0 1 SEu {H.
YT
5.1 X BERENRE=SM

R S T 2 ] i L R R R A
b AT B 5 T Sl 2 1 ) T I S0 S g
T Bl AN AR 350 1 X 7 B AR 46 T, 58 14K
A R 8 2 R OB A # G T (He Bin et al.,
2003 ; Song Xieyan et al. , 2004; Xu Yigan et al. ,
2004 ; AR, 2013) o AR LRSS I b Te iR
Thix — BTN R 2 % WAFAE 1, (B I A 2 BT A 1 8
L2 R 2 W] 1) L XA 46 T3 1805 14 R Bk 2k
(Wignall et al. , 2009; Sun Yadong et al. , 2010),
BEAN Peate et al. (2008) F14= % 4 (2013 ) & HLAE
R BN PN 5N - S JE 1L &
A DX AR TR S 2 s ik, T S
ARG XTI HIX AR A
FHAKE SR ZRRRE— N EEAE S,
KRITJZEEEZ A HH 2 (AP SE, 2007 ;
HEHESE, 2014) o AWABFIEET SN A K I, WS REBR 1
R0 BORT T2 5258 1A He ik OG22 R DL ITAR ] B 21
G, 2 05 ALK A — A KA — kARG
BER S (18 1e) s 25 B 3E (2008a ) 71 1 B 56 K 1]
AR AE T R B R LR )2 5K B
fil, AR WAL 5E 7 10 5 B K (1991) FER T 0 BUK
AT DB 2B A BRI A IS TR, I BAT B Y
Y BED R TEAR 45 W) JCa Ble 2 EUTRR T kil
WIS, Sl BRI BE R BELIE T CE IR SETTRR

e, ATA A B VI X AR —Fit2rh =
Bt LR — AR B R PR (BRIR e B
b)) (BR3C—25, 2003 ) , 101 J5 Fifi 45 0% JE 3t 0 A 79 A
Wik Tt , il 2 R 2L 5, (i 15 A bt —
0 72 5 TH I8 27 0 ik, 230 3R T SR Ak F )Ry FR

R, R 2R s ERIZ AR B TURE =T
{78
5.2 wREMIESH

H AT, KT R BRE TR e E XD,
HBUEWE A A KA RR Bk, 1991) 3 2K
TS T B IRT IR B /N I B A (B S A A
1990; Z=HW]iE, 2008a, b; Wk, 2011) ; Y55
(2011) Iy kA7 by & o L v K b PR A R e
VNG S N S T B B WS K 1
P BIAT]  (EX AR Y BAARTE i O A 8
. B, A BZEXN K Eoka it —2
IBESE

AT it LRSI FEUE B, 0] 1 AR Bk 7 2 1] |
BAY S MIEBRTIRTY], KA Z AT ik
A8 5 A%, B2 Rl BN 2 & 55 R AE (Miall,
1997; Smith, 1986; f X% 2%, 2003; 5k B K 4%,
2004 ; Li et al. , 2008 ; Rumsby et al. , 2008) , L
MR R ETIRZ P S IE 25 Mot R Bk A7
WFFE AT, HUURLUF 81 3 B« SO A DUBURAE,
H TR o) b WL A 2 T 1 R, o i M 22, U AR T AR
— ARy L BB A B A QLT BT, T H A
P U5 aeJE TR, 85 A S [ B A s, T 2 LA BRAR O
F2, TR BUAC A 3, i SRS [ V) S A AN ) AR
FUUBRRIE . IAh 5 B TORR , B DB 22 B
PIRANREHZE &4, HAR KB MR )Z 04
B, K2 BRI E TR URARME ST o AR A H:
“ RO DURARAE , R B8R a2 I At — e R
BT T BT ), A Zead AR 1K B B s

FATIATF R UESE AR T 7R KT 2R Bk )
RS X R H IR I SO AN 6] TR A
IR, R R IRTE BUHL R D s 1 S B 1) 22 R R
REE , TR B2 B R Y5 U 60 1) o AR T AR B 05 2
KEE, KB BAT KO piR S &, H™
HE R IR E A AT LA T BT T 1172 i s & J ]
R IX— B RFSEA JOLTURRE R, B Hh i 45
YT LA E 08 Skl A BRIRER ) SO ) o £
BT E B E S R BABE K a6 SOk H 4R,
Wl I LB S T i AR 2 1 R T S 2 B e LB )
Y F= 2R 5 1 54 (1989 ) R Zr (HE JTTRTETR AL
JAE Rt i vp B RS M AR A /N R A i T Ze/
HE FOABEARTT AR RS R IR, ARBIETE 5 (F0k a0
BRIRE S, Zr/HE(30.7 ~43. 4, #{H 38. 0) , = IR
0 Ze/HE Y(E (37.8) A% T #b 58 K -5 Ze/HE
(54.3) (Turekian and Wedepohl,1961 ) , [a] 415 B[]
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(7K R N B REE ] BTk oo R BT, I,
AN KK ZRE R X E TR R AT B
FEVE T B, AR e Ja 52 1 K ks K 34
WAR o BT R o, AEE K2 8RE B B
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Fig. 6 The sedimentary model of conglomerate of the Dachang Layer
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(a) the stage of broiling basalt flows burst in the water; (b) the stage of condensational basalt flows suffered from erosion; (c) the forming process
of the Dachang Layer gravels; (d)clayey ash tuff; (e) the quenched—shattered basaltic clast; (f) ash tuff; (a) and (b) modified from Ramalho
et al. (2013)
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IR RS LI JH 2 0 Bl & alos U i 1 75
T AT LUE AN 1 25 1 R MEARAS , X Pl il o 5 1
R —, 2Ok B KL 8K 15 5 ; Etienne et al.
(2010 ) X oK & pi 0 B Wk A0 B IR JSUBIF 98N, TR K
BRE 8 R IR 32 B o X . O, FRATTRS
R ZRERIE ALHRIE 7T 204

(1) 25— PR E K T2 (K 6a) .
TE B 250 AP, WS 11X s T bR s &
A T v ] VY R B X T LG B A B P R ML IX
NI RE ABRIR £h 15 3 (R 3C—55, 2003) o BEA B
KA LR E XY 5K, hvb e Rk A %,
XA 2 A T i AT 7K [ B A A S A 1) 4%
24,77 A R SR T IE K 25 A R R SRV B 1Y)
TS [ iR Bl 457 T4 5 e v e 32 9IRS oK L g
R LR S SR T 0RO A O R TOR T
SR E A E (E 6f) o X B G A B K L A
[X %33 77 7€ , Tribble (1991) X} Bk # Kilauea JC ILfHf
TVRARRIESE , s it itk TR 7K AR 2R 24T R
K VEIKIREY) , Ramalho et al. (2013) 75 % 7 K
L S VAP BIF T TP IR SE X — g, iR X
JEE TR ANBTHESE , KA I E S AR S B T
RFE DA EZ b A5 A 4, 6 B B 5K .
AU SN R I, TE R )2 IS BB AL A E A [R] 26 7Y
AR IR A R 0 T R R TORY 1 TR 2
UG (& 3c, 6e) X AT RERIRJE L X B E T
IITE K T R 2L 0 E IS

()5 ZHr B R B XA M Z ¥l (1] 6b)
M AETE R T2 A AR T R BT Sl B
fl e i A — 4 T+ (DR, 2006) o 7EMEJE 1L
LRI AR, 2 s DB v BRI AR T
HURHE o EAPTIEIEY], 7ER BT DL AL T R
HiHe , P TR TE ) T R s 3l i A R b 2 ik IR — T
TR— IR — R BB, JUHAE 9 [ 35 [ e 7K 3l
Tt PRI, 19 B B I8 Bk X o T ) a) i vk
(Bl iy 48 4T 1 I 8 T VK e 2 Y O L S 45 SR TR TR
(B30 (X — I BRBrF A RBRENZS ), XY
Madeira ¥ 52 1 52 %A TR —2 (K] 30) ( Ramalho
et al., 2013) . oAb, B 5 IS A7 TR BIR 1 1 3%
PUIR 2 i (18] 2) , it — DA e — RS T
SR, K28k B i Fl C i T B 23, H
A—C RIUA SORLT " DURR, X 5 #UAR ) 152 f52 A TTC
UG BT A [6), ] 68 AR 2 — s Bk 7Y U0 B 35 85
Kidson et al. (1959 ) A1 R BRI T, IR L
— B NS A 1 AL R P AR W R il Sl i

AW R s Bl FAENT AN BE DR, 32 Wi ok 9
AR AR BR A TRERE . X AN TR] G 1200, AL BE
AR RURLI) AL 1 e ) — 7 [ e Ja 2 A A
Ror e, RV AR BORLAE b, /NBOREAE R o Al LA
N RIJZBRE AL — A R BRI G 3R 58 T (1 35 7
DUBU™S ), i e U B0 AR A R 9% i B A 1 78 Ak
(Kl 6c).

Zi b, KT R BRI A 12 as e R R
HEAEIREE N UL 8, A KB R LR 2 5
(RRFE KUK 3% S s LW 70 DURRZR Y
Bl C it X iSOk A7 “ PR A ™ 2 X B KR Y
FLARIESS o A X R R A1 K R LR,
KACARI Peteih™ &4 . Beoh, Klime=<fE A
PR (PR ) M ERE AT 15 W80, Feh s B
Yk & B B A WA G AR IR . X AP
AL AL 7 A e S e 1 R = AR IR B A, (H
B AR R UURREAL U5 R R s
SFRELIL T HE— B RFTE . Al U E 2, X
JRy BIR P T 47 ) 80 X R R DL AR 3 A I S i
Vs A A A AR I TR RGBT R RERA R
R BT AR B i R B WE S T4 18 07
I

6 ZHig

(1) K28R oy fag 8, B IR T L e 1
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= T o g O N UM AT = £ o L B R R
WG oK, oM 22 RN BORLIY " TURRAFALE o

(2) MO XA 12 B A SR B )
BRAz R, =8 A MR A - F 4
T A A E 53 4 5, R 358 0 K (HESE) Ta
(Nb) X HE(Zr) 54, KE§ 73K A 0% (LILE)
Rb A& 4R, WK 28R 5 LA A e R &%
P ] o 0 i A B 0 S B ) o

(3) MEPRY) Zr/HE(30.7 ~43. 4, Y518 38.0) 4%
UTEENCA ) Ze/HE BI{E (37, 8) R T e ks 0
Zr/HE(54.3) , 2 BRI ) B 73 5 20 5 0 i
A KA KNE B TR

(4) RI7EBRA PR Y)—IF 2 A 1 K
B, 45 HOUR IR B S PR BT . 25 WP 7S IXPTAR
TR AR — 0 A I, B R DX T
FBRIR #h 6 M, I BEE W M A ) AN TR T, 23t
G RIDURRWTR A 7, o4 70 b i 5 — 0] 3 5 463 7
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A Research on the Genesis of the Conglomerate of Dachang Layer
of Middle Permian in Qinglong, Guizhou

CHEN Jun, YANG Ruidong,ZHENG Lulin, GAO Junbo and WEI Huairui
College of Resources and Environmental Engineering, Guizhou University, Guiyang, 550025

Abstract: There is a conglomerate formation lies in the middle and upper of Dachang Layer in Qinglong
antimony deposit, which occurs as saccate and lenticular. By studying the depositional sequences, structures,
tectonics and mineral assemblages of this conglomerate of Dachang Layer , it shows the conglomerate presents an
abnormal depositional sequence and is consisted of basalt, which indicates this conglomerate was transformed
directly by Emei basalt and without having characteristics of channel facies . Furthermore, the special “argillization
edge” tectonic of gravels is a direct evidence that the basalt had a massive hydrolysis in the seawater. Moreover,
the propylitic mineral assemblages, located in interstitial material, demonstrate the conglomerate had suffered
(volcanic) epithermal transformation. The interstitial materials show constructive central island with the ratio of Zr/
Hf(30.7 ~43. 4, mean 38. 0) close to the ratio of volcanic tuff, indicating that the pyroclast ( volcanic ash)

participated in diagenesis during basalt was transforming into gravels. Being compared with basalt, the gravels and
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interstitial materails are relatively lack of Na (Na,0) and enriched in K (K,0), but they have the same REE
pattern models and have a regular variation of total REE; the highest is basalt , then is gravel and the lowest is
interstitial material. The analysis of depositional setting shows that the crust had been differently uplifted, which
was caused by the Emei Mantle Plumes. The uplifted one was exposed and denuded, then formed disconformity
plane. In addition, relatively descended one was continuing to deposit, in this case Dachang Layer is the product of
continuous deposition above the Maokou limestone, formed in the restricted margin of ELIP zone of nappe. The
forming mechanism of Dachang Layer is that incandescent basalt was chilled in the sea-water, meanwhile the
pyroclast participated in deposition, forming ELIP foreset bed ( shattered lava breccia) and tuff then deposited
above the Maokou limestone. Among evolved process of later stage, incandescent basalt flows cooled and shrank,
forming columnar joints, and Dachang Layer conglomerate was formed by abrasion after being interacted with tide—

flows and coastal current.

Key words: Conglomerate; Dachang Layer ; Petrology; Geochemistry; Sediment environment; formation

mechanism; Guizhou
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