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1
Fig 1 Geological map and distribution of mafic intrusions in northwestern Guizhou
1— s 2— 5 3— s 4— — 5 5— — 3
6— 31— 5 8— 5 9—
Garboniferous; 2—Emeishan basalt; 3—Lower Permian; 4—Xuanwei Formation~ Jurassic; 5—Xuanwei Formation~ Triassic;

6—mafic intrusions and sampling position; 7—fault; 8—anticline; 9—lead-zinc mine
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et al. , 2008, 2010a) .
Liu Yongsheng et al. (2008, ) N
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, Yang Jinhui et al. (2004), .
(ID-TIMS) , Thermo Fisher C D )
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=0. 7219 o °
( b b
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Fig 2 Field outcrops, hand specimens (a, b) and microscopic photographs (c, d) of representative mafic

intrusions (Ermachong and Baiyanqging) in northwestern Guizhou
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, 1987) .,
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(O 2 mm), [} ’
s (
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( 2),
3 CL

LA-ICP-MS U-Pb
Fig 3 Representative cathodoluminescence images
and LA-ICP-MS zircon U-Pb concordia ages for zircon

grains from EMC intrusions in northwest Guizhou
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Fig. 4 Plagioclase and pyroxene classification diagrams of representative mafic intrusions in Northwestern Guizhou
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Fig 5 Classification diagrams of the mafic intrusions
in northwest Guizhou
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6 (a) REE (b)
Fig 6 Primitive mantlenormalized spider diagram (a) and chondritenormalized REE patterns (b)
of mafic intrusions in norehwestern Guizhou
Sun et al. (1989); . Xiao Long et al. , 2003a,
Pb , Pb
Primitive mantle and chondrite normalizing values from Sunet al. (1989);
the shadow zones refer to basalts” data in Binchuan after Xiao et al. , 2003a
4 Sr-Nd
Table 4 Sr-Nd isotopic ratios for northwestern Guizhou mafic intrusions
8TRb/% Sr 87Sr /86 Sy +26 (87Sr/%6Sr); M7Sm /1M1 Nd M3Nd/" Nd +2¢ (M3 Nd/" Nd); ena (1)
EMC2 0.420364 0.708321 14 0.706778 0.121120 0.512522 7 0.512315 0.2
EMC4 0. 378938 0.708241 17 0.706849 0.123547 0.512537 9 0.512327 0.5
EMC6 0.400341 0.708219 17 0.706749 0.120019 0.512518 7 0.512314 0.2
EMCS 0.325125 0.708263 13 0.707069
EMCI10 0.352750 0.708292 14 0.706996 0.122233 0.512564 12 0.512356 1.0
BY2 0.400358 0.708243 16 0.706773 0.121747 0.512546 11 0.512339 0.7
BY4 0.341665 0. 708086 13 0.706831 0.121333 0.512519 10 0.512313 0.2
BY6 0.394858 0.708268 20 0.706817 0.122186 0.512528 6 0.512320 0.3
BYS8 0.118319 0.512528 9 0.512326 0.4
BY10 0.404110 0.708342 13 0.706858 0. 118006 0.512564 18 0.512363 1.2
. 260Ma s (8"Rb/%Sr = 0.0847, 8 Sr/%6Sr = 0. 7045, 7Sm/"'Nd = 0. 1967,
SN/ Nd = 0.512638), Arb = 1.42X10 Ma 1y Agn= 6.54X10 2a~ 1, , 8"Rb/%0 Sr,
147 S /144 N d
Ce/Pb=25=+5,Hofmann, 1988), . ,
, Rb.Th, ,
U.Pb (Rb=284 X ,
107%, Th=10. 5X107°%, U=2 7X10"°%, and Pb= .
20X 10 %; Rudnick et al. , 2003), o
o , (Th/Yb)py 52
15 8~17. 3, (28; Mg*® (36~38. 6),MgO
Taylor et al. , 1985), (3.88% ~4. 27 %), Mg
’ ° ’ Mg
(¥ Sr/% Sr), SiO, (Jiang Hanbing et al. , 2009),
’ ’ Sr (XU

AFC , Yigang et al. , 2001), Sr Mg*
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7 (¥ Sr/%*Sr); —ena (D)
Fig 7 Srexg(2) correlation diagram of
mafic intrusions in northwestern Guizhou
HT1.HT2.,HT3 Xu Yigang et al. , 2001;LT Xiao

Long et al. , 2003b, Zhang Zhaochong et al. , Xu Yigang et al. ,
20015 Zhang Zhaochong et al. , 2004
The data of HT1,HT2,HT3 after Xu Yigang et al. , 2001; LT
data after Xiao Long et al. , 2003b; Zhang Zhaochong et al. ,
2003; Xu Yigang et al. , 2001; picrites after Zhang Zhaochong et
al. . 2004

Eu ’
Sr [}
Eu'" /Eu’" (Frey et al. , 1993),

Cr:3L 5X10°°~42 6X10 %, Co:
33 8X10 °~38 6X10 °,Ni:30. 6X10 *~40, 4X
107°, Cr (2625 X107%), Co
(105X107°%),  Ni(1960 X 107°) (McDonough et

8

al. ) 1995) ’

o ,CaO/Al; O,

, (Spath
et al. , 2001),
53

, (¥ Sr/% Sr), 0. 706749 ~
0. 707069, (** Nd/"* Nd), 0. 512313 ~
0. 512363 ,enqg () 0 2~1 2,

o (" Nd/M N,
(¥ Sr/*Sr), ) )
(Sm.Nd) , (G
Ba,Sr) , Sr. *Sr/%Sr,
. Sr-Nd

o

(Tb/Yb)\ﬁ(La/Sm)N
Ce/Y-Zr/Nb « 9 .

. Ba/
Nb-La/Nb ( 100
(¥ Sr/%*Sr),-Si0,  Sr-Mg*

Fig 8 (¥ Sr/*Sr);-Si0, and Sr-Mg® diagram of mafic intrusions in northwestern Guizhou
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9 (Tb/Yb)y~(La/Sm)x  Ce/Y-Zr/Nb
Fig 9 The chondrite-normalized (Th/Yb)y—-(La/Sm)y and Ce/Y-Zr/Nb diagram of mafic intrusions in northwestern Guizhou
(Hardarson et al. , 1991; Jowitt et al. , 2014; MacDonald et al. , 2001; Jiang Hanbing et al. , 2009) ; GD—
GP— 3 SD— 3 SP—

melting) , )

H

; (non-model fractional

Basic dirgram after Hardarson et al. , 1991; Jowitt et al. , 2014; MacDonald et al. , 2001; Jiang Hanbing et al. , 2009; GD—depleted garnet
lherzolite; GP—primitive garnet lherzolite; SD—depleted spinel lherzolite; SP—primitive spinel lherzolite, melting curves represent the trend

of non-model fractional melting and number on lines refer to percentages of melt

Yigang et al. , 2001; Xiao Long et al. , 2003a),

o

(Qi Yougiang et
al. , 2011a, 2011b), -

10 Ba/Nb-La/Nb o
Fig 10 Diagram of Ba/Nb-La/Nb elements ratios of

mafic intrusions in northwest Guizhou

Jahn et al. , 1999; : (Sun et al. , 1989); (Hu Ruizhong et al. , 2007,
(Taylor et al. , 1985; Condie, 1993); (Condie,
’ 2010,
1993) ; MORB,OIB  Dupal (Le Roex, 1986)
Base map after Jahn et al. . 1999; Data sources;: PM (Sun et al. , Zr.Y,
1989), continental crust average (Taylor et al. , 1985; Condie, ’ °
1993), Clastic sediment average (Condie, 1993), MORB, OIB and Zr/Y-Zr(Pearce et al. , 1979)
Dupal OIB (Le Roux, 1986) ( ) R
’ ’ o ’
o ’
b b

(Xu , 1% ~3%
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5. 4

(Hu Ruizhong et al. , 2010),

Pb-Zn
, 11 N

al. , 2007, Zhou Jiaxi
2015) . s

¢

et al ,

o

(Yu Weilai et

201337

2013b,

(Huang Zhilong et al. , 2004),

(Xu Yingkui et al. , 2014),

Fig 11

11

s 222~
192 Ma (Zhou Jiaxi et al. , 2015),
(Zhou Meifu et al. , 2002)

o ’

11,

N N

(Yu Weilai et al. ,
2007, Zhou Jiaxi et al. , 2013a, 2015) .,

o

(G

Main Pb-Zn ore deposits and mafic intrusions in northwestern Guizhou

Zhou Jiaxi et al. , 2013a,

Base map after Zhou Jiaxi et al. , 2013a
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(Zhou Jiaxi et al. , 2013a,
2013b) ., ,
, Tri-State , Chatanooga
Northview ,
(Brockie et al. ,1968),
(C-O-S-Pb) (Zhou
Jiaxi et al. , 2013a, 2013b),
12,
6
(@) LA-ICP-MS
U-Pb 268 3+7 4 Ma,
(2) , (
DN ( ) s SiO,

49, 60% ~ 51. 09 %, MgO 3.88% ~ 427 %,

TiO, 3. 69%~3. 85 %,

. OIB ,
(Nb,Ta), Sr.Y ,Pb ;
(3) (¥ Sr/®* Sr); 0. 706749 ~ 0. 707069,

("Nd/" N, 0. 512313~0. 512363, exa (1)
0. 2~1 2; ,

12
Fig 12 Diagram of the relationship between the mafic

rocks and Pb-Zn mineralization in northwestern Guizhou

1% ~3% ; GD GP
4 ,
113 0, O
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Abstract

Mafic intrusions in northwest Guizhou emplaced along major deep faults and around lead-zinc mines
normally with small sizes (~ 0. 25 km”). This study carried out detailed exploration in the Ermachong and
Baiyanqging intrusions located in Maomaochang and Liangshan lead- zinc mine respectively. The intrusive
rocks consisted mainly of fine-grained gabbros and main rock-forming minerals are plagioclase (labradorite)
and clinopyroxene (augite). The SiO, contents range from 49. 60% ~51.09% , MgO from 3. 88% ~4.27%
and TiO, from 3.69%~3.85%. Zircon LA-ICP-MS U-Pb dating yielded an age of 268. 3+7.4 Ma for the
Ermachong intrusion, suggesting that the mafic magma emplaced in Permian. Trace elements diagrams of
the mafic intrusive rocks are indicative of OIB-type, enriched in LREE and LILE, depleted in HREE and in
HFSE (Nb, Ta), with negative anomalies of Sr and Y. (¥ Sr/* Sr), = 0. 706749 ~ 0. 707069, ('** Nd/
"INd); = 0. 512313 ~ 0. 512363 and exg () = 0. 2~ 1. 2 suggest that depth of magma source (s) was
equivalent to that of garnet lherzolite where the magma was in transition zone from depleted garnet
lherzolite (GD) to primitive garnet lherzolite (GP). Both intrusions were the products of 1% ~3% of
partial melting with fractional crystallization of clinopyroxenes and minor plagioclases, and this process
experienced weak crust contamination but no obvious AFC processes. The addition of crustal material into
the mantle source was probably the main cause of the mantle enrichment. The relationship between the
diagenesis and mineralization in the study area are displayed in the following aspects. One is the coupling
between tectonic activities and the other is that the mafic rocks may play an important role as a chemical

barrier in the process of mineralization.
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