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1 ( 00 . Chen Xueming et al. ,1998 )
Fig. 1 Sketch geological map and the sample location of the Laojunshan area regional, southeast Yunnan Province
(modified after Bureau of Geology and Mineral Resources in Yunnan Province and Chen Xueming et al. ,1998)
1— 52— 53— s4— 55— 36— 37— 58— 39— ;10—
;11— ;12— 5 13— s 14— ;15— ;16— ;17— f
18— 519— 520— ;21— $22— $23—
1—Quaternary; 2—Xinzai Group; 3—Nanlao gneiss; 4—Nanyangtian Group; 5—Saxi Group; 6—Nanwenhe Sequence; 7—Dulong super-unit;
8—amphibolite; 9—normal fault; 10—thrust fault; 11—strike-slip fault; 12—brittle-ductile shear zone and principal sections; 13—
unconformable boundary; 14—disconformity boundary; 15—schistosity zone; 16—cleavage belt; 17—tectonic breccia belt; 18—primary
denudational fault;19—denudational fault; 20—gneissose granite; 21— Yanshanian granite; 22— sampling location and its number;23—location

map in study areas

( 2.51%),Na, O 0.29% ~3. 87% Si0, /AL O,  K,0O/Na, O

( 1 50%) ,Fe, O, 2.63%~11.5% (Roser and Korsch,
( 564%)  K,O 1. 74%~6. 20% 1988; Wei Zhenyang et al. ,2009),

( 316%), Si0, /Al O, 1. 88~9. 09 (

(Taylor and McLennan, 1985), 5 17), 3~8 .
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7
2
Fig. 2 Microscopic photos of metaclastic sedimentary rocks
in Mengdong Group complex, southeast Yunnan Province
(a)— (Grt) s (Bo . (Ms) (Qtz), s . ;
(b)— s (Tur), . N . . 3 (o) —
(Tur) , (B, (PD (Qtz) , , s s (d)—
s (Bt) . (PD s ;(e)—

. (Tur) | (PD (Qtz) (Ms) s . ;

(H— s (Mo) . (PD . (Bt (Qtz) s ,

(a)—Garnet two-mica schist, the composition of porphyroblast (garnet) and substrate (biotite, muscovite and quartz) , porphyritic-granular-

blastic texture, schistose structure, plane-polarized light; (b) —tourmaline plagioclase gneiss, the composition of porphyroblast (tourmaline)

and substrate (plagioclase, quartz and small amount of biotite), porphyritic-flake-granular blastic texture, gneissose structure, plane-

polarized light; (c¢)—tourmaline biotite schist, the composition of porphyroblast (tourmaline) and substrate (biotite, plagioclase and

quartz) , porphyritic-granular-blastic texture, schistose structure, plane-polarized light; (d)—biotite plagioclase gneiss, flake-columnar-

granular texture by biotite, plagioclase and quartz, biotite and plagioclase directionally formed weakly gneissic structure, orthogonal

polarization; (e)—Tourmaline plagioclase gneiss, flake-granular-blastic texture by tourmaline, plagioclase, quartz and small amount of

muscovite, muscovite directionally formed gneissic structure, plane-polarized light; ({)—monzogneiss, f{lake-granular-blastic texture by

microcline, plagioclase, biotite and quartz, gneissic structure, orthogonal polarization

o K, O/Na, O

0. 76~17. 9( 5 18),
(2. 8~17. 9, 10. 2),
’ Na

b

(Zhao Zhenhua et al. ,1997),

(SREE =62 9 X 107° ~ 290 X 107%),
LREE/HREE 326 ~12 6( 7.02),
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b
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,Eu
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Table 2 The indexes for recovering protoliths of metamorphic rocks from Mengdong Group complex, southeast Yunnan Province

DF al fm c alk si al+fm-(c+alk) A K
Md0901 —3.57 39 38 6 17 315 54 71 69
Md0902 —2.70 45 23 8 24 530 35 69 44
Md0903 —38.00 24 59 7 11 96 64 66 84
Mdo904 —2.14 39 28 14 19 378 34 67 53
Md0905 —4.02 49 38 0 12 265 75 82 92
Md0907 —2.23 56 32 0 12 241 76 84 93
Mdo908 —3.74 38 41 7 14 237 58 73 74
Mdo0911 —3.99 39 27 15 19 608 32 66 64
Mdo0912 —1.19 34 33 15 18 290 33 64 46
Mdo914 —2.53 40 33 9 18 351 44 70 48
Mdo915 —3.75 37 38 9 16 340 49 71 42
Md0916 —1.50 42 35 7 17 245 54 74 53
Mdo0917 —0.44 40 33 8 18 246 47 71 43
Md0919 —3.23 58 27 0 15 365 69 81 93
Md0920 —2.73 56 27 2 14 333 67 82 89
DN4116 —4.04 47 37 3 13 276 67 79 87
DN4117 —6.31 47 33 2 18 648 60 74 88

;sival.fm,c,alk  DF (1988), (1987) ,Shaw(1972) , A=Al,0;/(Al,O; +CaO+ Na, O+ K,0) X100, K=
K,0O/(Na; O+K,0) X100,
3 A-K ( Simonen,1953;Zhou Shitai,1984)

Fig. 3 Simonen and A-K plot for metamorphic clastic sedimentary rocks of Mengdong Group complex,

southeast Yunnan Province (after Simonen,1953; Zhou Shitai,1984)

(PAAS)
(Wang Zhonggang et al. ,1989),

o

SREE=51X
107°~304 X 10 °, LREE/HREE 3. 34 ~
9. 66¢( 6. 74), (La/Yb)y 2 92~10. 2(

7. 84), . 3

(La/Sm)y 2 12~4. 04,
(Gd/Yb)y 1 02~1 95,

0. 50~0. 75 ,

; 0Ce

’

(Wang Zhonggang et al. ,1989),

Eu

0. 86~1 04;

md0911

(

1) SEU

4b) 7Eu
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1 (a) (b) ( Sun and McDonough,1989)
Fig.4  Schist (a) and genesis (b) chondrite-normalized REE diagram of Mengdong Group complex.
southeast Yunnan Province (normalized values after Sun and McDonough,1989)
o . CIA
PIA , CaO CaO
, - , CaO md0912
. Ta (Hf.Pt.Ta.Ti.Zr.Ba) 2.21%, 2%, )
- ,F (Th.U, ) CaO
Zn.Cd ) Ca0, CaO<<0. 01% . 0.01%
(Zhao Zhenhua et al. ,1997), , 1,
o (CIA)

Zn.Zr.Ba,Hf,Ta, Th,U
208 9 X 10 °,196. 9 X 10 °,
1795 3X 10 °.5 1X10 °,1. 5X10 °,13 6X10 °,
10. 3X10°°,
McLennan,1985) ,

(Taylor and

4.1

(Nesbitt
and Young, 1982; Taylor and MclLennan, 1985;
McLennan et al. ,1993;Fedo et al. ,1995;Bhat and
Ghosh,2001;Joo et al. ,2005),
(CIA), (PIA),
(ICV) (Feng Lianjun et al. ,2003;Long Xiaoping et
al. ,2008) Th/U.Rb/Sr

( Nesbitt and
Young,1982;Fedo et al. ,1995),

CIA 66. §~82. 40, \
¢ 5); CIA 54. 2
~66. 3, N
« 5 C 6),
(PIA)
(Fedo et al. ,1995), PIA
50, , N
PIA 100(Fedo et al. ,1995),
PIA 74. 6~97. 2,
) C D
. , PIA 55. 3 ~
72. 0, s
«C D,
(ICV)
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5 CIAICV 7 AKCN
( Nesbitt and Young,1982) ( Nesbitt and Young,1982; Fedo et al. ,1995)
Fig.5 CIA-ICV plot for metamorphic clastic sedimentary Fig. 7 AKCN plots for metamorphic clastic rocks of the

rocks of Mengdong Group complex, southeastern

Yunnan Province (after Nesbitt and Young,1982)

6 ACNK
( Nesbitt and Young,1982; Fedo et al. ,1995)
Fig. 6 ACNK plots for metamorphic clastic rocks of

the Mengdong Group complex, southeastern Yunnan

Province (after Nesbitt and Young 1982;Fedo et al. ,1995)

(Cox,
1995), ICV
1,
, (Cox,
1995, ICV 1,
(Cox,1995),
C 5, CIA LPIA ICv

Mengdong Group complex,southeast Yunnan Province

(after Nesbitt and Young 1982; Fedo et al. ,1995)

’U+4
, Th
Th U
Taylor ’ 1980) °
Th/U

Taylor ,1980),

Th/U (0. 14~7. 80),
(3 8),
U
1984),
’ Rb/Sr
1993);
16. 53¢( 3.37); Rb/Sr
<1 s
;  Rb/Sr
, Th/U
4.2

o
U+6
b

(McLerman and

b

Th/U
(McLerman and

(3 45)
Th/U<1,
(Liu Yingjun et al. ,
C 8,

Rb/Sr

(>0.5)
(McLennan et al. ,
Rb/Sr 0. 49 ~
Th/U
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9 La/Th-Hf
( Floyd and Leveridge,1987)
Fig. 9 La/Th-Hf plot for metamorphic clastic

8 Th-Th/U
( McLernnan and Taylor,1980)

Fig. 8 Th-Th/U plot for metamorphic clastic sedimentary ]
) sedimentary rocks of Mengdong Group complex,
rocks of Mengdong Group complex, southeastern Yunnan )
southeast Yunnan Province

province (after McLernnan and Taylor.1980) )
(after Floyd and Leveridge,1987)

; , Al.Ga,Ti.Zr.
Hf.Sc.Y.Nb.Th REE
(Taylor,1985), ,REE.Sc.Th
La/Th-Hf C 9,

(Roser and Korsch,

1988),
C 10, )
s
. , Liu Yuping et al.
(2006) 10
829 Ma.1831 Ma, s (  Roser  Korsch,1988)
Fig. 10 Discrimination diagram of sediment sources
’ of Mengdong Group complex, southeastern Yunnan
761~829 Ma. province (after Roser and Korsch,1988)
s s s s
o s s
o s
, , (Bhatia and Crook, 1986; McLennan and Taylor,
s La/Th-Hf 199D,

4.3 Bhatia(1983)
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»  Fe, O, +MgO.TiO, AL O,

, K;O/Na,O Al;0O,/(CaO+ Na, O) )
, 3. ¢ 3), La.Ce.SREE,La/Yb,
. , ., Fe, O, + (La/Yb)y. LREE/HREE, Eu/Eu”
MgO 3. 51% ~ 23 5% ( & 39%), Si0,/ .
ALO; 0. 11~0 49¢( 0. 22), K, 0/Na; O ,
0. 74~5. 21( L 55), Al O;/(CaO—+ Na, O) C 3,
2. 64~5, 92( 4, 13), , Th-Sc-Zr/10  La-Th-Sc
. ) ( 11b 11¢) (Bhatia and Crook,1986),
(Bhatia, 1983), SiO,-K, O/Na, O ( ,
11a) ,
(Roser and Korsch, , ,
1988), ,K Na o )
, K Na s o
3 (  Bhatia et al. ,1983 )

Table 3 Geochemistry parameter of the sandstones and tectonic setting in Mengdong Group complex,

southeast Yunnan Province (modified from Bhatia et al. ,1983)

%) (X107%)
Fe, O3 | ALO;3 | KO Al; O3 LREE
) La Ce SREE La/Yb |(La/Yb)x Eu/Eu*
+MgO| /SiO; | /Na;O| /(CaO+ Na,O) /HREE
11.73 | 0.29 0.39 1.72 841.7 [19£3.7| 58410 |4.2+1.3[2.8+0.9|3.840.9|1.04+0.11
6.79 0.2 0.61 2.42 2744.5|5948.2|146+20| 11£3.6 |7.5£2.5(7.74+1.7/0.7940.13
4.63 0.18 0.99 2.56 37 78 186 12.5 8.5 9.1 0.6
2.89 0.1 1.6 4.15 39 85 210 15.9 10. 8 8.5 0.56
8. 39 0.22 1.55 4.13 34. 54 63.67 327.3 10. 16 7.29 6.74 0. 66
4.4 2013), Li Huaikun et al. (2013)
Hf ,
, 870~820 Ma(Zhou Jincheng o
et al. ,2008; Shu Liangshu et al. ,2006), )
Rodinia ; s
820 Ma(Wang et al. , .
2003a,2003b; Wang Jian et al., 2003, 2009; Zhuo ,
Jiewen et al., 2013; Wang Zhengjiang et al., ,  Liu Yuping et al. (2006)
2015); , ;
(Zhuo Jiewen et al. ,2013), s

(Li Xianhua et al. ,2008),

N

b b b

(Zhang Chuanhen et al. ,2007; Wu Maode et al. , .
1990; Sun Zhiming et al. ,2009;Li Huaikun et al. , ,
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11 Si0,-K,O/Na, O, , La-Th-Sc Th-Sc-Zr/10
( Bhatia and Crook,1986)
Fig. 11 Discriminate diagrams SiO,-K; O/Na; O, , La-Th-Sc and Th-Sc-Zr/10 of tectonic setting for metamorphic

clastic sedimentary rocks from the Mengdong Group complex,southeast Yunnan Province (after Bhatia and Crook,1986)

s ’ s
(D) . o . 1976.
(1:20 )
’ (2] . 1999.
’ ’ (1:5 ) .
N s
) References
2) (CIA) ., Bhat M L, Ghoah S K. 2001. Geochemistry of the 2. 51 Ga old
(PIA) . (ICV) Rampur Group pelites, western Himalayas: implications for

their provenance and weathering. Precambrian Research,108:1
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Tectonic Setting of the Mengdong Group Complex, Southeast Yunnan Province:
Geochemical Constraints from Metasedimentary Rocks

TAN Hongqi"?, LIU Yuping®”
1) College of Earth Science . Chengdu University of Technology . Chengdu, 610059;
2) Institute o f Multi purpose Utilization of Mineral Resources, CAGS, Chengdu, 610041
3) State Key Laboratory of Ore Deposit Geochemistry , Institute of Geochemistry .

Chinese Academy of Sciences, Guiyang, 550002
Abstract

Mengdong Group complex, located in the LLaojunshan Song Chay metamorphic core complex between
Wenshan-Malipo strike-slip fault and Red-River fault zone, is one set of volcanic-sedimentary-metamorphic
complex undergoing several deformation metamorphism episodes. Geochemical characteristics of the
metaclastic sedimentary rock show that average contents of the major and trace elements are similar to the
upper continental crust (UCC), and the ratios of SiO,/Al, O; and K, O/Na, O indicate that the
metamorphic sedimentary rocks have similar maturity, but schist samples may suffer strong weathering.
Rare earth element (REE) characteristics and metamorphic protolith restoration diagrams indicate that
protolith of the schist of the Mengdong Group complex is clay and argillaceous and the protolith of gneiss is
sandstone and greywacke. The chemical alteration index (CIA), composition variation index value(ICV)
and plagioclase alteration index (PIA) suggest that the source area of the schist suffered a strong chemical
weathering process and the source area of the gneiss suffered a relatively weak chemical weathering
process. The ratios of Rb/Sr and Th/U indicate that the set of clastic rock has experienced complicated
sedimentary evolution process. La/Th-Hf diagram and sandstone-mudstone suites discrimination plot show
that the sediments of metaclastics were sourced mainly from quartzose sedimentary provenance with minor
amount of felsic and intermediate igneous rocks. Diagrams of Th-Sc-Zr/10 and La-Th Sc indicate that
metaclastics sedimentary rocks of Mengdong Group complex may deposit in the continental island arc
environment. Based on the above analyses, the metamorphic sedimentary protolith of Mengdong Group
complex is a set of argillaceous rocks and sandstone (greywacke), which experienced strong weathering
and complicated sedimentary evolution process, and mainly deposited in the continental island arc
environment. It can be concluded that the protolith of Mengdong Group complex may have had a source

from Kunyang Group and has an affinity to the Yangtze block.

Key words: metaclastics sedimentary rocks; geochemical; mengdong Group complex; tectonic

environment; Southeast Yunnan



