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Fig.1 Precambrian rocks and two Neoproterozoic magmatic belts in the Qinling orogeny
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1--Archean—Paleoproterozoic: Art—Taihua complek,Ara’—Dunfeng Group, Ar-PtiA—Houhe Group, Ar-Pt;y—Yudongzi complex; 2—Paleo-
proterozoic: Pt;g—Qinling Group, Ptjc—Changjiaoba Group, Pt;/—Longshan Group, Ptd—Douling Group; 3—Mesoproterozoic; Ptyze-gd—
including Xiong'er Group, Ruyang Group, Gaoshanhe Group and Guandackou Group, Pt,eo—Wudang Group, Ptyrwug— Wuguan Group, Pt;h—
Huodiya Group; 4—Meso-Neoproterozoic: Pty.3 5—Bikou Group, Ptzy—Yaolinghe Group; 5—Neoproterozoic—lower Paleozoic: Pt3-Pzi—
Kuanping Group; 6—lower Paleozoic: Pzye—Erlangping Group, Pzijd—Danfeng Group; 7—main faults: F;—Luonan— Luanchuan fault, F;—
Zhuxia fault, F;—Shangnan—Danfeng fault, F;—Yangpingguan—Dabashan arc fault; 8—I;-Mianxian Lueyang ophiolite melange; 9—upper
Paleozoic—Cenozoic; 10—early Neoproterozoic granite gneiss of north belt (the Guojiaping granite gneiss is located in the most western part of
the belt); 11—middle Neoproterozoic granites of south belt; 12—middle Neoproterozoic volcanics of south belt, 13—middle Neoproterozoic

gabbro of south belt
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Table 1 Isotopic ages of the early Neoproterozoic granite gneisses
HRE HRAHK BB 7 g5 BABR (Ma) iR/
T18 REBER KRS g A3 107°13. 967’ 34°02. 605 955.5+8. 4 TIMS
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Fig. 2 Shapes of zircon in the Guojiaping granite gneiss
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Upper figure—shapes of zircon in the cathodoluminescence emission analysis;

lower figure—inner zonal structure of zircon in the cathodoluminescence emission analysis
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* 2 BRIFWEHE K KE SHRIMP 3% U-Pb MELH R
Table 2 Zircon SHRIMP U-Pb results for the Guojiaping granite gneiss

FE (pg/g) — FEE R (Ma)d [F L 3 R F e AR R 2
s 26Phe (%) T 207ppy 207py * 206p} *
206Pb * U Th ZDGPb/ZSBU 207Pb/206Pb W :‘: % 7;_5_[_}__ j: % _E.SE—IT :t %
QL32TWO1-1.1 | 2.55 | 151.7 | 1502 | 49 | 0.03 |699.547.0| 1628475 |0.1202|0.7| 1.58 |4.2]0.1146 1.1
QL32TWO01-2.1 | 4.13 | 120.3 | 1247 | 91 | ©0.08 |659.146.2| 138788 |0.1210 [2.4| 1.31 [4.7|0.1076 | 1.0
QL32TWO01-3.1 | 2.97 | 121.6 | 1112 | 135 | ©0.13 |750.5+7.2| 1496474 |0.1171 |2.2| 1.59 |4.0]0.1235| 1.0
QL32TWo01-4.1 | 8.09 56.1 | 404 | 97 | 0.25 1893.34:15.4| 13324311 | 0.1515 | 4.4 | 1.76 |16.2| 0.1486 1.8
QL32TW01-5.1 | 0.57 71.4 | 573 | 130 | 0.23 |{868.4=+ 8.6| 814452 |0.0710|1.2| 1.32 |2.7|0.1442|1.1
QL32TWO01-6.1 | 2.34 89.5 | 790 | 363 | 0.47 |780.8+7.7| 782477 |0.0846 |1.0| 1.16 |3.8|0.1288 | 1.0
QL32TWO01-7.1 | 2.53 30,3 | 218 | 77 | 0.37 |946.2+11.8| 690::149 |0.0838 | 2.4 | 1.36 |7.1|0.1581 |1.3
QL32TWO01-8.1 | 1.04 80.7 | 223 | 218 | 1.01 [2242.1+21.1 2472420 |0.1705]0.8| 9.26 |1.6|0.4160 | 1.1
QL32TWO01-9.1 | 4.47 | 103.0 | 824 | 75 | 0.09 |839.2::8.0] 113189 |0.1139 [1.2| 1.48 |4.6|0.1390| 1.0
QL32TWO01-4.2 | 4.89 | 131.3 | 1449 | 101 | 0.07 |616.246.1| 1838473 [0.1499 [ 2.1 | 1.55 |4.2]0.1003 | 1.0
QL32TWO01-10.1 | 3.54 | 111.4 | 793 | 255 | 0.33 |944.0-10.6| 1076-:162 | 0.1046 | 4.0] 1.64 |8.2{0.1577 | 1.2
QL32TWO01-11.1 | 0.55 | 149.6 | 1172 | 75 | 0.07 |888.5+7.7 | 916-:33 |0.0742|0.9| 1.42 |1.8|0.1478|0.9
QL32TWO01-9.2 | 1.48 65.5 | 443 | 121 | 0.28 |1010.349.8| 1287::71 |0.0960 | 2.1| 1.96 |3.8|0.1697 | 1.1
QL32TWO1-12.1 { 1.37 | 141.3 | 1130 | 205 | 0.19 |864.5+7.9 | 1361486 |0.0981 [1.7| 1.72 |4.6|0.1435| 1.0
QL32TWO01-13.1 | 1.18 33.7 | 242 | 81 | 0.35 |958.1411.6| 1368474 |0.0970 |1.6| 1.93 |4.1|0.1602 1.3
QL32TWO01-14.1 | 1.32 59.2 | 454 | 182 | 0.42 |898.5+8.6| 1192+95 |0.0906 | 3.6 | 1.65 |4.9|0.1496 | 1.0
QL32TWO1-15.1 | 0.66 | 144.2 | 1100 | 47 | 0.04 | 909.849.2 | 1155--58 |0.0838 | 1.4 | 1.64 |3.10.1516 1.1
QL32TWO01-15.2 | 7.06 85.9 | 1107 | 158 | 0.15 |519.3+7.8 | 21494174 |0.1859 | 4.9 | 1.55 [10.1]0.0839 | 1.6
QL32TWO01-16.1 | 3.95 | 108.4 | 1198 | 46 | 0.04 |621.347.2| 1775117 | 0.1389 | 2.4 | 1.51 |6.5]0.1012 | 1.2
TR #4 lo; Pbe fl Pb* 43 538 7R 8 45 FUBCH BB 45 5 BT A AL H 3R E X B A 2Ph 4T TR IE.
R R Na,O+ KO [HF 4. 98%5~7. 2346 2
N . 0.19
], 18 K,O/Na,O E N 43 AP, — A H{E> |
1,ﬁ%%EﬁX¢E’W,ﬁﬁ%~2ﬂtmﬁ<l,i 0.17F 100 5 2
_ QL32T¥01 7.1 .
AN BN S . TEEAN (BB L 9 3311
= 0.15 5.1 0
BOEHAB /DT 3.3, XAEEBERME A ﬁ I z 4. 1
- 800 1
%, N 0. 13F
FREREMUEREARERATRR S T 700, S23.1
_ £ 011 1.1
fIFE - & B, SREE ®{K 92.76X107°, & L T 600 2.1
B Al ik 242.49 X 10°°, LREE/ HREE % £ ¢.00k 4.2 Intercepts at
500 968460 and 234+177M
5.42~23.53, (La/Yb)x EZE 4k F 4.53~ [ 15. 2 (MS;I;LO 06) )
I — — 2 0.07 . N
64.82 2, BB H TR ERMEBIY
RER LTRSS, BRYIBIERNEKR 0.05 : L L L 1 1 L
_ 0.4 0.8 1.2 1.6 2.
FERESNS KSR BE R SRS R o (BT b )
. . 07Pb 35(5 1 24
#,0Eu 2k 0.31~0. 83, % + L £ 4H R Mk
7 il 72 B B AR R A B R . B 3 SBREEIER HBRSE SHRIMP 3% U-Pb 47 i3 A
Z ORBIp LGN HE L E B L S Fig. 3 Zircon SHRIMP U-Pb concordia age of
EERBEEEHN Rb #1 Th(ESF%).Ce T the Guojiaping granite gneiss
TEWMEIFERY .M Ba.Nb.Ta A S HE (& 5),2C HRKAME TR IR FER S .
RAEKRETEENHE TR BRI FZRHIA R A BT T LR RS R 2 2N

(Pearce,1984), i — bkt G MBI KIAK R WERKBBEIA TRICERZ P, Ky RE S5 E 4
FRRE)HE B Nb. Ta THAMEHBTE Zr HI .Sm., B T B R — B, R R A F 844~955 Ma &2
Y.Yb BETHMEE, EWMPEVAGO ERER L ESBESRT 910~955 Ma FR B, ML ¥
GrEE R T 55— S 5 B4R Nb . Ta B 8 5 8 ,{H Zr, ZHRERTGHRE. EERABER L TEMER
Hf, Sm.Y.Yb £ N EMMERBHHSH,. Farmn N EE2VUEMRENESBRTRRATH, WHE
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(EHMZ,2003), FEIFRENBOT .,
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W& R HE A% ROk %3 1753 A

HIBFSE » AR B AR A AR N RISk
CBERIE. KILERFHERALEES
Ba,Rb,Th.La fi Ce B TE . KEEE
Nb #i Ta, B Kk hi 5 Z R A K45 4
enaOENF0.4 BE47. 44, [ W IR R

0.080 [~
@ 0.076 I
R
E 0.072 - I | I
E 13.1 I
] = 15.1 ) .2
%, 0068 7.1 12.1
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Fig. 4 *"Pb/?*Pb weighted average age of zircons
from the Guojiaping granite gneiss
:3 FMRaKREBEHERFFEBREESE
(ERESHHIEESFRNE,2003)
Table 3 Geochemical characteristics of the early
Neoproterozoic granite gneisses
EEAZH  |FEEM 4| B | R | Bl (B4
s | ZK | 2k (BB ER BEE
= DI | HE R TR TR | e
Si0, % 67.14 | 74.47 | 71.53 | 75.14 | 71.35 | 72. 84

A/CNK 1.16 | 1.25 | 1.09 | 1.08 | 1.03 | 1.05
K,O+Na;O | 5.68 | 6.40 | 6.86 | 7.23 | 7.69 | 4.98
K,O/Na,O | 1.00 | 0.45 | 0.70 | 0.40 | 0.54 | 1.10
o 1.34 | 1.30 | 1.65 | 1.63 | 2.09 | 0.83
REE 101.86(102.21(196.76(175. 96228, 87
LREE/HREE | 12.88 | 7.48 | 7.42 | 6.29 | 6.52
SEu 0.83 | 0.53 | 0.51 | 0.32 | 0.53
(La/Yb)x | 17.56 | 6.14 | 7.62 | 5.88 | 6.33

1732 2 2 o 7 R 4 BRTE [R) 3 (L1 44 6 PR 358 0% L 4 i
REBALRE.

2 MHRBRETEHEW

RIGEWHH T E A RKEW EEGATH
P LB B A R T X R BRI — . E
B b BT SRR I T R K BE I — 7 B BE O FE B o ik
FILABENAE ZERBRIERES HRERBARY
B R B A R | R I R A 2 O R e =Xk L
A U ERE TR IERE RIFRKEBRAKE A
AT b3 BUAR B 5 A 4R BRI 22 R AE e 4
BRI AFRBE MBI, FZ2ENAEINTERT
— o . T RO ) R R BRI A E SR ARSI, b
A i 5 A R T BT BT T o A R R RS B R

0.7031~0. 7059, F: 4 A F A K IE F R
B LR g kIR, (A2 BA A B L
B, Rt R H Lk KilERIE
TR KMERE”CGkE %,
2000),

BH RN R FERENTLEREY, X
g6k %5 U-Pb Jal i RAF B £ P ER S LR B FRE
B, 40 2 O & ok 1L 5 SHRIMP 319 U-Pb 4F i
9 79015 Ma 1 776 13 Ma (154 A %, 2003),
TIMS 3£ U-Pb £E4#8 5 737.34+2.4 Ma(R Rk 8) , 1
W& B TIMS $5 U-Pb £ #4524 808. 145.7 Ma
(B 7 7K PE BT ) #1744, 14 4. 4 Ma (A 75 74 i
B CXEERBE S FRIAGEREEREIEEZT
KUE W FAL R F 8 5E 2y & (F481,2000), F 36
W] —HB MBI Z P,

2.2 BEWRBARSE

TR Wi LAJLBE IS 25 B 40 fi K TE B P R 4B IR B

B —RINEHE—HNEKERAR REEIR

100 £

105'

B /ore.
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Fig.5 ORG normalized patterns of incompatible elements

of early Neoproterozoic granites
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AR ) A s BR Ak 2 R AL (B s (/) o A B AR %
BB R ILE AR, IE R FR—-WETRZ
B E SR R AR LT R R ARG R R BE IS
RAZRE”, BFERABRR =0 W, EKRE
AR EukS I A BUE KA S, Y B R E R T
730~710 Ma Z[8], BEW A BEAHE & A B KR~
WGk FI4E,2004),

22.1 ZERABEBMNEBENER . ARRKSE

R B AR TR W) LB R B —,
BATBEWBERD . AAZHRWE, REZHED
AR Sk, A6 EERLPREH, ZEk
K- EEFERETEAREFEREEQK, X
St AT 2EER AR KLEHR, 5SFTEE
R EXR, KR HAHMAR A& REER 2
WU RTUAE, AR XA S % 35 Y R
AbF—FEBHORES , EAR B TE AL T BE R XUE IR A
KEZ EEERBRANGR.

AERNKERBA PRGN SRRWE, £
BT YWHBAREA GOY%~55%)FAINA (40%)
AR, RKANAERR, BE 3~5
mum, 4 55 i R AT 0 i 3 3R T 5 6 T 04 A Ak
BEL. ANAHR AR R 2~3 mm, EA RS —
F—RFEZOH ERBRERT . MHEIAMA 56°, 1]
WA AR P ARMIY R 1~3 mm, T,
RETH BRE.EEBRE RN G —TEEHAR
EARBIERNKSEBA T 4R RS POk
E, FETYHRAIMKA UOX~45%) . A FK
@25%~30%) MANA ROU~25%) %, BEH D
BHSY . EREENRZERTEERRANG
HAOK BAERREH . AAER KA, AINGEHE
ik, AR KA ZERRAEE T AN A&,
ANARIE0.5~10mm, B . HBAEF,NHE
REAAREAKE,

ZEBIKAK S (DQO7) A KN K&
(QL93TWOL) #y SiO, & & 4> 4 K 63. 63% A
68. 18 % ,ALO; 435K 16. 08 % 1 15. 04% ,Na,O &
BEET KO &&, 44K 3. 01%#M 2. 72%.
3.87% M 2.49%. 7 ACF B F 1767 S B IE K &
X, ERAKEER LTRSS EITCE SR
AL S A B kL IR R B TR R R B AE B A AR
o, —ELEX AR, BERM RN ERR, R
BB A R X P 8 A VAT B L L TR ) AR P 7B B A 5 L
ERERRTE -8, NiZ2EGE— R EILH T
7= AR RN 1 0 R M ERIL 25 R AE , 7T RE R 4

RT AR S

ZFE S 85 4 U-Pb SHRIMP 4Ei#$ K 717410
Ma (10 > S B Pb/#*U 3R |4 88 AL F-391E) .
222 MEULARERSE

nh 3 A BUAE R AT BRI A BEE S A A X
FIZREE, M E R A, TR 1.5 km?, H AL
ALUBERERMANERKE KEEEE  HAN
BENREEREERAANAEEAERE, AE LR
BRIEKE. EABRXREMEREH  BRWE, E
BETYWHARNEBK A GOY%~60%). A3 (30% L
BLLEMKRA MNAEMERES G%, BT %R
BESRD B A B IR G %, BIB S IRREL (1999
Bkl A BERKAEMN SO, 8N 74. 41%,
Na,O.K,O 8 Z MK 9. 19%,0=2. 68, Al,O,/
(CaO + Na,0 +K,0) & & 0. 91, Fe,0,/(Fe,O; +
FeO){H A 0. 68, A A HH F.Cl EEEE,F X 901
X107°,Cl 4 105X 107°,Y/Nb.,Y/Ta 4> 5|k 2. 14
M 3.77. &A1 REE & & & ik 457. 78 X107%,3Ce/
2Y=2.95,(La/Yb)x=7.29,Eu 8% 5 #,0Eu=
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Fig. 6 Position of the Hannan triple junction rift of the middle Neoproterozoic

(after Liu Hongyun et al. , 1991; Wang Jian, 2000 and Li et al. , 2003)
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Two Magmatic Belts of the Neoproterozoic in the Qinling Orogenic Belt
LU Songnian, CHEN Zhihong, LI Huaikun, HAO Guojie, XIANG Zhenqun
Tianjin Institute of Geology and Mineral Resources, Tianjin, 300170, China
Abstract

The magmatic belts of the Neoproterozoic in the Qinling Orogen can be divided into the North and South
ones. The north belt is mainly developed within the distributed area occupied by the Qinling supracrusts. It is
made up of the early Neoproterozoic granitoids, which are affected by strong metamorphism and deformation.
The plutonic rocks demonstrate arc-related geochemical characteristics and formed between 950~840Ma. The
south one is distributed in the south Qinling Range and around Hannan area with near EW direction. The
magmatic belt is composed of bi modal volcanics, gabbro bodies, basic dyke swarms, A  type granite and
plutons within plates. In contrast to strong deformation of the plutons in the north belt, the rocks show weak
deformation with dominant massive and weak gneiss structure, and formed between 810~ 710Ma. The belt
took place a extension tectonic regime, which is response to initial rifting among Australia, Tarim Yangzi and

Laurentia continents in the western Rodinia.

Key words: Qinling; Neoproterozoic; magmatic belt
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