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Geochemical characteristics of the Simianshan garnet-bearing migmatitic
granite at the northern foot of the Dabie Mountain and its
geological significance
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Abstract: The Simianshan garnet-bearing migmatitic granite, which is located at the northern foot of the Dabie
Mountain, is mainly composed of monzonitic granitoids. In this paper, the petrological and geochemical charac-
teristics of the granitoid were studied to constrain the petrogenesis. The result shows that these granites are rich
in silica, with high content of alkali (Na,O+ K,0). Overall, they are metaluminous to peraluminous granites
and belong to the high-K calc-alkaline series, with locally inhomogeneous migmatization. The granitoids are
characterized by enrichment of Ba, Th, K and depletion of Nb, Sr, P, Ti. The abundance of SREE varies in
the range of 115.05>< 10 °~430.85x 10 °. Their LREE is enriched compared with HREE and the 8Eu values
fail to show obvious abnormal phenomena. The preliminary results of this study show that the granitic magma

was derived from the partial melting of mid-lower crust, which was triggered by delamination or underplating.
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Geotectonic map of the northern margin of the Dabie Mountain Cafter Henan Institute of Geological Survey, 2015)®
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| 3—the late Archean Taihua-Dengfeng magmatic arc; | -R-2—the Mesoproterozoic Xiong” er rift; [[}—the Kuanping back-arc basin (Pz);

MM 3—the Erlangping island arc belt (Pz); M3—the North Qinling basement complex (Pz,); [3—the Middle Qinling continental shelf-slope

(Pz); [l 4—the South Qinling passive continental margin (Z-C); [ }—Dabie UHP metamorphic complex belt
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Fig. 2 Geological sketch map of the Simianshan rock and its surrounding areas
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Fig. 3 Microscopic photo of the Simianshan garnet-

bearing migmatitic granite ( + )
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Fig. 8  Primitive mantle-normalized trace elements (a)

(normalization values after Sun and McDonough, 1989) and
chondrite-normalized REE distribution (b) ( normalization
values after Boynton, 1984) patterns of the Simianshan gar-

net-bearing migmatitic granite
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Fig. 9 Na-K-Ca (a), A/MF-C/MF(b) diagrams of the Simianshan garnct-bearing migmatitic granite
Cafter Wang Renmin ez al ., 1987)
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and Daley, 2000); Nd/Th {4 1.04~16.56, ¥4
6.09, & T 7oA A1 (2924 3D B BAS R T8 Y5 5
FCKT 15)(Bea et al .» 2001); Eu/Sm {4 0.05~
0.26, F¥0 0.17, 5H175(0. 16) KR Fe R IFAE X4
(0.16) VLB (0.20) ) Eu/Sm {H#23, 1 5 HA
FFPRIEA AT Eu/Sm B K A AR, ARG R A
(PRF AIE C R W4, 19895 X1 K 4%, 2011 )5 Sm/Nd
54 0.15~0.25,°F3%14 0.20, I8 596 T 7 )7 K46
R M & RTIRE (— /N T 0.3) — B Cu Oy 4,
2011); Ze/HI{H M 24.14~56.36, ¥4 37.97, 5
KBt 52 46 10 5 AR & 45, 20090 SEu 4 018
~0.87,F¥I8 0.55, 552840 X7 (0. 46 AHILT 1M A
AT 72 18 7 16 525 (0.84) C E A NINEE, 1989). 7
Rb/Y — Nb/Y Elfi#(Pearce er al.,» 1990) b, PU il
e A BT R AR, HF Bos RN & A CE
10a); £ Th/Y — Nb/Y B f# (Durmus et al., 2007)

@ A XMBN. 1981, B B CRIEDNE 1:20 J7 XM 5 A .

BT B SR (Th/Nb 5 0.1~ 1D 10b); 7E
Th/Yb — Ta/Yb Efi#(John er al., 1999) EH T fif
MBI, R 4y B 46 i R (BT 10005 78 Nb/
Ta— Nb Elf#(Taylor and McLennan, 1985) F#7T
S 10d) . LA R KA - 0 F R, A
S DY THT L5 A A B VR X Ok M se W e [ I
2, 7E(La/ Yb)y — SEu PR CBRAMG 2645, 2009) FFR 9
AFEMBET RSN, 5 3 MR T RE R A
FERBET 8 R NI (B 10e), % B Ei% 46 K 5
(140 k 7 3 LU AE 2 A AR A B K (it Nb/ Ta =
7.55~18.33-Zr/H{=24.14~56.36), H Mg™ B /)
LT 2 A% (1) 9 1A RT R 5 MM 4 A 308 ok 1) 22 kD
(Martin ez al . » 2005), B A HEARER T 11 /> Hug 4
SR o TE 40 T ATk, DY TH 1L A8 i A BE A AR R
Ve 10308 23 0 fal SUA AR JTURD 5 1R 38 40 I e, = B I
PSSR 1R 52 A%k
5.2 MNEINE

A I RAE 4 5 T8 O 55 (1 D0 R 3 AT P R
@ JE T R RESE B B, 10 L8 7 T 48 v B AR i AR
(Carswell er al.» 19965 XI5, 1997); @ K
TG A A L B, 0 e s R e R AR TS 43
JEEE K (Zhong et al.» 20010 K-75E it iy



664 HoAF B o k& %36 &
- 100.0
3001 m,uug - L : e
24.0f
_180f ﬁg i = z g
2 B * e N 3
120 #eih i&
" g
£ S
6.0} i*ﬂ L
TR O omb="
U.U L L L L Ll L L1
0.0 0.4 0.8 \“NLZ 1.6 2.0 10.0
N
30 d 15.0 e
Bk RRER L i %
20 | IR 4308 IR A
O = 10.0
g _po 3% 2 @ .
Z gl ] oo £ & o . oo
- b
10 a = 7B o
o 5.0F o \
7z aE {8 Pearce et al., 1990
e bE B Durmus et al., 2007
HiRe \ cE{EJohner al., 1999
0 L 1 dE 4B Taylor and McLennan, 1985
0.1 1 10 100 T . cEBMEIEEES, 2000
w(Nby/10™ 0.0 0.5 1.0
S8Eu

B 10 PO & AR AL A Rb/Y — Nb/Y(a)Th/Y = Nb/ Y(b)~Th/ Yb ~ Ta/ Yb(c)~Nb/Ta~ Nb(d)+(La/Yb)y ~ 6Eu(e)
Kl i
Fig. 10 Rb/Y-Nb/Y (a), Th/Y-Nb/Y (b), Th/Yb-Ta/Yb (¢), Nb/Ta- Nb (d), (La/Yb)y—8Eu (e) diagrams of the

Simianshan garnet-bearing migmatitic granite

(1) 1 s/ v s A8 A W A8 A 240 Ma A Ao
(ZEHE 655, 19965 Hacker et al.» 1998). A3t i 5
HA 728 = b A BL(1991)@, DY T L5 R T 5 A
R RS A U-Pb S I 28 FAC SUAE R N 211 £ 11
Ma, 5 A RN T K5 BR A28, AR
ARIAT PG A vh Pk M A R (164 Ma) R A () &
A5 1995), JLTE B AR N 12 2 ¥ 75 i 31— E1 5230
AT DY T L 35 RV A A B 2 TR AR AR SRR 5 2 ol
A R BT i s L oA B, 28 0 v s Ak 9 s 1R
AT AT I RE o X [RIFETS 2] T DL ER fh 2 S 5
Tt (48] 3 24458 40 ) LA 1) S 7B AL O — SIO,
figg b, DU Ll B R A A X 2 50RE m BEAE POG X
WK 112, £ R, - R, B B 28 LG X
B 11b), v REARERE T I il TR fiE 5 B B
WEE . AR 8 = TN A 10 o w5, A A

ALO; P EREAG i J7 I FEAR T 2 2% B (Patino and
McCarthy, 1998), #PUTHI L1 1E i 5 1 8 SO 55 7 fig
s HARER IR o &5 6 DX P T 55 208 v s A8 I
YERIWIFFT, 288 DY TR L 3 AR A5 A6 X 2 T RE &
B i TR AR IR B R R S, R PR D0 AR S N
Wi 28350 43 s RS D 5 AEL R 75 A LAt e IR, 3 75 22
B

Suo 5#(2001)+ Zhong 55 (2001 BFFL K B, K il
I Ly H A PR R T R SR 2 A e O v R T 2
J (T IR Tk o T BT G ST R A A
7R e PR B G e PR B G SR I S B TSR Iy
AR ey o R R ARV B 0 2 DA T B KA
A I DA I JBR 5 ) T R3] v e 8 e vy P A iy
(1) A A G, TR I P A AR BT K 2 0 i 2
1 E R AR A IR B, Kl R v s Ak

© TR T A =B RN . 1991, JASEEIRE L EAL R B IE 105 7 R B A



5 W 2R A R LT DU THD LU AR VR A AL I i MR Ak SRR S R T 665
16 a 2000 b
IAG+CAG+CCG
1500 AR R
%
=) o o
5 1000 Rl 5
T 1L B
500
1T »
10 . L . . {11} ﬁ
70 72 74 76 78 80 0
w(Si0, )% 5 500 1000 1500 2000 2500 3000
R,

K11 YL SRR AL RS ALO; — SiO,(a)(Maniar and Piccoli> 1989)<R, — R, (b)(Batchelor and Bowen, 19835) Kl fi#
Fig. 11 ALO; ~ SiO,(a) (after Maniar and Piccoli>» 1989), R, = R;(b) (after Batchelor and Bowen, 1985)
diagrams of the Simianshan garnet-bearing migmatitic granite
IAG—By L R A 2K CAG— KR KA 28 CCG—RBEEEAL 5 2 POG—JE & 1L K A2 RRG—S5 G H RIe KA K
CEUG— 5 KR i B 367G Ak 5 2K
IAG—island arc granitoids; CAG—continental arc granitoids; CCG—continental collision granitoids; POG—postorogenic granitoids;

RRG—rift-related granitoids; CEUG—continental epeirogenic uplift granitoids

1S AL 4 T T A B (5K 2 K55, 2001 W
JA TS, 20045 5KA)EE, 2004, PUTH 1 A I #6544

TE 5K, 68 e He AR AE $7 3R Gk 2 v R 242 gk s B A
“%%ﬁmﬁﬁaﬁﬁﬁTOMﬁﬁwrmWE%
IR I AR AV AR R L e S B o TR A (M 5 2 4
%%$M£W%W%%ﬁﬁ%ﬁﬁﬂaﬁﬂﬁg
A B ) A ORI R A 2R R AR 4 4 4 7 S 4%
CERPIEEREE, 1999)
6 ik
(D VUL BTE X A o — BIR G A A
HNE A G 2 HOB AR 95% LA L, F280h —
K AL 5 TR A kA

(2D PUTHI L5 AR A A B 2 HLAT o e o )
AL, AR S8 T B o 1) 95 a5 T ) o A i A
7 (HRFAT R A A AN A H A E 4R BasThaK
175 Nb~Sr+P-Ti 55 # L S (SREE) 4 115.05
X107 6~430.85x 106, %M T oo FAXT & 4R, #i
S AN .

(3) YT Ll A TR A5 6 B e vl E i B ey T 44
P B 5T, AEPRDT AR S5 N 5 W R 2238
AR

Bugt Aepsh AR, 152 T A TR

LIREIT I e KA H 8 £ 43E XA R, B £
ﬁﬁ%ﬁm#?ﬁ%”?#m#mﬁ%%%:WW
BT TRSFBIRT; Th BT AERE =
BAEEH "Piﬁrﬁéﬁ’“ﬂﬁ%%—wk/&iﬁizi
FERRETEFTFIHHEHRERL ;Eﬁb—‘ﬂ‘fxwa‘i
IR 64 Bt

A

I

References

Batchelor R A and Bowen P. 1985. Petrogenetic interpretation of grani-
toid rock series using multicationic parametersL ] 1. Chemical Geolo-
gvs 48: 43—55.

2001.

Bea F» Arzamastsev A, Montero Ps et al. Anomalous alkaline

rocks of Soustov, Kola: Evidence of mantle-derived metasomatic flu-
ids affecting crustal materialsl J J. Contributions to Mineralogy and
Petrology, 140: 554~566.

Boynton W V. 1984. Cosmochemistry of the rare earth elements: Meteorite
studiesL A]. Henderson P. Rare Earth Element Geochemistryl C1. Ams-
terdam-Oxford-New York-Tokyo: Elsevier, 63~114.

Carswell D A, Wilson R N and Zhai M. 1996. Ultra-high pressure alu-
minous titanites in carbonate-bearing ecologites at Shuanghe in the
Dabieshan[ ] 1. Mineralogical Magazine, 60: 781~798.

Carswell D A, Wilson R N and Zhai M. 2000. Metamorphic evolution,
mineral chemistry and thermo-barometry of schists and orthogneisses

hosting ultra-high pressure eclogites in the Dabieshan of central China



666 EER S TR |

»2,

% 36 &

Ju ok
b2 ST

[J]. Lithos, 52: 121~155.

Chen Youwei,» Bi Xianwu,» Hu Ruizhong, et al. 2009. Comparison of geo-
chemical characteristic of Uranium-and non-Uranium-bearing indosinian
granites in Guidong composite pluton[ J . Journal of Mineral and Petrolo-
gyr 29(3): 106~ 114Cin Chinese with English abstract).

Cox C G» Bell ] D and Pankhurst R J. 1979. The Interpretation of Ig-
neous RocksL M]. London: Georges Allen and Unwin.

DePaolo D J and Daley E E. 2000. Neodymium isotopes in basalts of the
southwest basin and range and lithospheric thinning during continen-
tal extension[ J]. Chemical Geology, 169: 157~185.

Durmus Boztug, Yehudit Harlavan, Arehart G B, et al. 2007. K-Ar
age> whole-rock and isotope geochemistry of A-type granitoids in the
Divrii-Sivas Region, eastern-central Anatolia, Turkey[J]. Lithos,
97(1~2): 193~218.

Hacker B R, Ratschbacher L, Webb L E, e al. 1998. U/Pb zircon ages
constrain in the architecture of the ultrahigh-pressure Qinling- Dabie oro-
gen, ChinalJJ. Earth Planet Science Letterss 161(1~4): 215~230.

John BM, WuF, Lo CH, et al. 1999. Crust-mantle interaction in-
duced by deep subduction of the continental crust: Geochemical and
Sr-Nd isotopic evidence from post-collisional mafic- ultramafic intru-
sions of the northern Dabie Complex, central Chinal J]. Chemical
Geology, 157: 119~146.

Le Maitre R W. 1989. A Classification of Igneous Rocks and Glossary of
TermsL M. Oxford: Blackwell, 1—193.

Li Shuguang, Jagoutz E; Xiao Yilin, et al. 1996. Chronology of ultra-
high-pressure metamorphism in the Dabie Mountains and Su-Lu ter-
rane [: Sm-Nd isotope system[ J]. Science in China(Series D)s 26
(3): 249~257(in Chinese).

Liu Dawei,» Liu Sugiao, Hong Xuekuan, et al. 2011. Geochemical char-
acteristics of migmatitic granite in Gongchangling iron deposit of
Liaoning with discussion on their genesis[J]. Global Geologys 30
(4): 544~553(in Chinese with English abstract).

Liu Fulai,» Xu Zhigin, Yang Jingsuis et al. 2004. Geochemical charac-
teristics and UHP metamorphism of granitic gneisses in the main
drilling hole of Chinese Continental Scientific Drilling Project and its
adjacent areal ] J. Acta Petrologica Sinicas 20(1): 9~26(in Chinese
with English abstract).

Liu Jingbo» Wu Ying and Guo Lianjie. 1997. The relationship between
ecoite and gniss: Studies from inclusions in minerals of gneiss[ ] J.
Chinese Science Bulletin, 42(23): 2 531 ~2 534(in Chinese).

Liu Xiaochun, Dong Shuwen, Qian Cunchaos et al. 2001. Gneissic granite
did not experience ultrahigh-pressure metamorphism from Bixiling, the
Dabie Mountain[ J J. Bulletin of Mineralogy, Petrology and Geochem-
istry; 20C1): 21~25Cin Chinese with English abstract).

Ma Changgian, Yang Kunguang, Tang Zhonghuas et al. 1995. Forma-
tion and differential rock uplift-exhumation of high-pressure meta-
morphic terrane in Dabie Mountain, central China: evidence from ig-
neous rocksl J 1. Earth Science-Journal of China University of Geo-
sciencess 20(5): 515~520Cin Chinese with English abstract).

Maniar P D and Piccoli P M. 1989. Tectonic discrimination of granitoids
[J]. Geological Society of America Bulletin, 101: 635~643.

Martin H, Smithies R H» Rapp R, et al. 2005. An overview of
adakite, tonalite- trondhjemite-granodiorite (TTG) and sanukitoid:
relationships and some implications for crustal evolution[J]. Lithos,
79: 1~24.

Middlemost E A K. 1994. Naming materials in the magma/igneous
rocks system[J]. Earth Science Review, 37: 215~224.

Morrison G W. 1980. Characteristics and tectonic settings of the
shoshonite rock association[ JJ. Lithos, 13(1): 97~108.

Patino D A E and McCarthy T C. 1998. Melting of crustal rocks during
continental collision and subductionl AJ]. Hacker B R and Liou J G.
When Continents Collide: GGeodynamics of Ultrahigh Pressure Rocks
[C]. Netherlands: Kluwer Academic Publisher, 27~55.

Pearce ] As Bender ] F» Delong S E; et al. 1990. Genesis of collision
volcannism in Eastern Anatolia, Turkeyl]J. Journal of Volcanology
and Geothermal Research, 44: 189~229.

Qu XM HouZ Qand Li Y G. 2004. Melt components devived from a
subducted slab in late orogenic ore-bearing porphyries in the
Gangdess copper belt, southern Tibetan plateaul J J. Lithos, 74:
131~148.

Rickwood P C. 1989. Boundary lines within petrologic diagrams which
use oxides of minor elementsl JJ. Lithos, 22: 247~263.

Rollinson H R. 1993. Using Geochemical Data: Evaluation, Presenta-
tion» Interpretationl M. Longman Scientific & Technical Limited,
1~352.

Rudnick R L and Fountain D M. 1995. Nature and composition of the
continental crust: A lower crustal perspectivel ] 1. Review of Geo-
physics, 33: 267~309.

Sun Haiting, Wang Rucheng; Xu Shijin» et a/. 2002. Mineral chem-
istry and geochemical characteristics of metagranitoids from the ultra-
high pressure metamorphic belt, East Dabie Mountains and their ge-
ological significancel J 1. Geological Journal of China Universities, 8
(1): 25~39Cin Chinese with English abstract).

Sun S S and McDonough W F. 1989. Chemical and isotopic systematic
basalt: Implication for mantle composition and processesl AJ. Saun-
ders A D and Norry M J. Magmatism in the Ocean Basins[ CJ. Geo-
logical Society, Special Publication, 42: 313~345.

Suo Shutian, Zhong Zengqiu, You Zhengdong, et al. 2001. Post- colli-



5% 5 3

Ve OB RE DY T L AR R

¥, Il i BB Ak 24 AR S T X 667

sional ductile extensional tectonic {ramwork in the UHP and HP
metamorphic belts in the Dabie-Sulu region, ChinalJ1. Acta Geolog-
ica Sinica, 75(2): 151~160.

Taylor SR and McLennan S M. 1985. The Continental Crust: Its Com-
position and Evolution[ M 1. Oxford: Blackwell Scientific Publica-
tions, 312.

Wang Renmin, He Gaopin, Chen Zhenzhen, et al. 1987. Graphic
Methods of Reconstruction of Metamorphic Rock” s Protolithl M ].
Beijing: Geological Publishing Houses 1~280Cin Chinese).

Wang Zhonggang: Yu Xueyuan, Zhao Zhenhuas et al. 1989. Geochem-
istry of REELM]. Beijing: Science Press, 212~246(in Chinese).

Xie Hongjing, Zhang Qian, Zhu Chaohui,» et al. 2009. Petrology and
REE-trace element geochemistry of Bozhushan granite pluton in
southeastern Yunnan Province> Chinal J]. Acta Mineralogica Sinica,
29(4): 481~490Cin Chinese with English abstract).

Xu Shutong» Liu Yican, Jiang Lailis et al. 2002. Structural Geometry
and Kinematics of the Dabie Orogenic Beltt M. Hefei: University of
Science and Technology of China Press, 1~133(in Chinese).

Yang Kunguang, Xie Jianlei, Liu Qiang, et al/. 2009. Delormation
characteristics and zircon SHRIMP ages of granet-bearing granites
[J]. Science in China(Series D): Earth Science, 39(4): 464~ 473
(in Chinese).

Yang Qijun and Zhong Zenggiu. 2004. Genesis of granet-bearing gran-
ites in UHP terrane of Dabic-Sulu orogenic belts central Chinal JJ.
Earth Science-Journal of China University of Geosciences, 29(2):
169~176(in Chinese with English abstract).

Zhang Li,» Zhong Zengqiu> Zhang Benren; et al. 2004. Geochemistry
and petrogenesis of foliated garnet-bearing granites in the high pres-
sure metamorphic unit of the Tongbai-Dabie orogenic belt [ ] 1.
Geochimica, 33(3): 232~242(in Chinese with English abstract).

Zhong Zenggqius» Suo Shutian, You Zhengdong, ez al. 2001. Major Con-
stituents of the Dabie Collisional Orogenic Belt and Partial Melting in
the Ultrahigh-Pressure Unitt M. International Geological Review,
43(3): 226~236.

Zhong Zengqiu» Zhang Hongfei» Suo Shutian, et al. 1999. Partal melt-
ing in exhumation of ultrahigh pressure metamorphic rocks,
Dabieshan Mountains, Chinal J]. Earth Science- Journal of China
University of Geosciences, 24(4): 393~399(in Chinese with Eng-

lish abstract).

Mt o 32 £ 3% sk

Wittighi, Bk, WIEL, 5. 2009. AR S AUE P ED S0 alRn A

PEANAE B A M ER G SR X LB 5L ) ], B A, 29(3): 106
~114.

ZEEYE, Jagoutz B, WM, 2. 1996, K- A0 e HE R R
FEE——1 . Sm-Nd F M FE R RL]] P EEE D D, 26
(3): 249~257.

KH Ny, WFETG, YT, 5. 2011, LT 5K XA 1L K4 i
ERUAERFIE RS ELT ], AT, 30(4): 544~553.

AR, VEESE, Mgk, 5. 2004, P EORCRERRA B TR ALK&
SR T DX B 5P TR 75 (1) Rk 25 5 T S 2 R A T b
I 1. AR, 2001 9~26.

X, BB, EEA. 1997, MOE RIS RS 2 R C R
KA s B R EAR BT SL) ], RS, 42(23): 2531
~2534.

XIWed, HWSC, BAGE, 55 2001, AL SR A28 5t i AR
FRIGA BRIRAE A1) . 0 H02a A HER 2 5@ 4k, 20C1): 21~
25.

LERT, e, B, 25 1095, Herp KR AR B A 1) A
JRANZE S AT TR ok B K BCE IEAELT ], HERRL 2 ——
o B PO A5 R, 2005): 515~520.

I, TR, R, 2L 2002, KU AR B R AR R R
JRAE B A IO b 2 R BR L 245 AE L) ). m A B 2 1, 8
(1): 25~39.

EACR, B, 1987. A& JR 4 B VAL M.
Jent: AR AL, 1~280.

EPHl, THoT, BIRfE, 5. 1989, # gk IM]. dbst:
B AL, 212~246.

fdtdn, JK W, BUBIRE, 2. 2009. BURRMATILAE RS A A K
HAM LR OB EL ] L 24, 29(4): 481 ~490.

ARBERR, SUNEAD, YTORAD. 2. 2002, 5 L LA R J LA 52 A0
ZBEEIMI AR hEERER AR R, 1~133.

Pk, wE g, Xl dR, . 2009, PN AL A AL KA
AGRHE S B A SHRIMP € EL] 1. i ERRE D #: H ek,
39(4): 464~473.

WA, BREGER. 2004, SR A o s A4 T LA S5 REAE b o 1 1
PIRFEL) 1. Ik ——h TR 2224, 29(2): 169~176.
ARG BRMER, B il 2L 2001, KB PG E AL S AR A KA

WA U-PbAER[T]. RHEIER, 46(10): 843~846.

iR, BEER, SRAT, S 2004, ARG LA AR LG
T AL (5 RDTE B 2 R A 2% B SO0 6 A s BRAIC T 1. sk
2%, 33(3): 232~242.

BIEER, BKZEK, RATHL, A 1999, K AR s HT IR A op
B A AR I ], M BRRR S [ K 2 4], 24(4):
393~399.

K22, %



