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The discovery of ~2.0 Ga metamorphosed granite in western Dabie Mountains
and its Hf isotopic characteristics
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Abstract: Geochronological data of 2.10—1.90 Ga tectonic thermal events in the Yangtze block are widely documented, but the
magmatic rocks of this period in the Dabie area have not been reported. On the basis of field geological survey, the geochronological
and zircon Hf isotopes of the metamorphic granite from the Jinpan pluton in western Dabie Mountains were analyzed. U—Pb dating
of magmatic zircons from the metamorphic granite yielded age of (2022 + 17)Ma (MSWD = 2.3), which represents Paleoproterozoic
magmatic event in the Dabie orogenic belt. The negative eud?) values (—10.6——7.6) and T, ages (2.95—3.12 Ga) of zircons indicate
that the Jinpan granite might be derived from the reconstruction of ancient continental crust. The previous Hf isotope results also

indicate that the widely—distributed Archean continental crust (2.95—3.18 Ga) in the Yangtze Block provided material source for the
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magmatic evolution of the Jinpan metamorphic granite. The Jinpan pluton was formed in the period of Paleoproterozoic collisional
orogeny (2.03—1.93 Ga), and it might be the response to the convergent of Columbia supercontinent. The identification of the ~2.0

Ga granite provides a new evidence for the evolution of Precambrian tectonic—magmatic events in the Dabie orogenic belt.
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(27%~37% ) . &K A (15%~25% ) . 1 2 (20% ~
30%) R A BE(15%~20%) , 7%
DI R AT o Ho iR USRS A 3 2 WAL
ARAC, AT WLAS 0L, b AR R M RSN
WRRHE B 2 5 M A U K A s s KA o 32,
BB R W A2 B AR AR 1
SE AN A T JRA 2 5 mHED ) i
R AR AME R AR BER IR , £ 55 5 22747 4R
B, R R R BE T ZE, DIRBKCRIE
AR RIS Y2 B (E 3d e) .

3 FRARINT A5
BT SR B S E SB SRR BT %

e HERH 2 78 B 5t 72 0] o 8 A R IR 45 A R 2 )
SER, BHRE SR i 22 80~100 H , 1) H0 I 17 1% 1

AR B A R

(modified from Liu et al., 2010a; Zhao and Cawood, 2012)

B AT AERAT RIS o

VEEIL (JA 524255, 2017) .

http://geochina.cgs.gov.cn FPE ML, 2021, 48(4)

LR 3 B R B A FE O BT T PR H i R A e 1Y)
BRI, FA B & 96 (CL) 2% Fl TESCAN MIRA3 3
S L B AT TESCAN 2 w1 BA M & Ve sk #k A 7

B A JRALEIX U—Pb [l 2 s oo R 4 4y
BrFE A4 i 6 U3 Hh O A LA-ICP-MS 5%
A, W >R FH 3 [ Coherent Inc 23 ) A= 7= (1)
GeoLasPro 4 F /il 193 nm ArF #iE7r TI0OCE 1 &
45 (LA) M3 [ Agilent 2wl A2 77 1) 7700X 1 H JEHE
BB T RS (ICP-MS) o 307 R B0 63 ish
FLAE K 32 um, SE5H H He 1 Sy ik 4 Jot 19 280
PRUEES A 91500 1 A 5w , A4 (1064+10) Ma;
GI-1 MW bRAE , HE A (600+10)Ma, H A4

541 Lu—HE R 22 0B e SR 2 (50



1270 F E5] Hh Ji 20214
E114°00’ 114°05'E 114°10'E 114°15'E
r T T T
KT B
Z
- o
& Hen
» S
o i
o
Zz
O 25 5  7.5km
z

FER-HER I

Cretaceous—Quaternary %2

mHR

Sinian

MR

Nanhua

HAHOR

Qingbaikouan
SR A E )

Cretaceous monzonitic-
granite

oo E A ENKE
Neoproterozoic quartz-
diorite

BT AR A AR K
Neoproterozoic alkalic-
feldspar granite

E PR (e e
Neoproterozoic monzonitic-
granite

e AR A A

+ +| Paleoproterozoic metamorphyc-

granite
L *

Fault

KFE
Sampling point

A\
\
x xxﬂrége

|
114°05'E

114°10'E 114°15'E

P2 i PR M5 ] P SRR

Fig.2 Simplified geological map of the Jinpan pluton showing sampling location
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Fig.3 Field photographs and microphotographs of the Jinpan pluton
a—Photograph of augen structure of mylonitize granitic gneiss; b—Photograph of the contact relationship between pluton and xenolith; c—Sketch of
the contact relationship between mylonitize granitic gneiss and chlorite biotite schist xenoliths; d, e—Paragenesis of mylonitize granitic gneiss;
Kfs—K—feldspar; P1-Plagioclase; Qtz—Quartz; Bi—Biotite; Mt—Magnetite; Ep—Epidote; Ttn—Titanite
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Table 1 LA-ICP—MS zircon U—Pb isotope date of the sample D3619/1 from the Jinpan pluton
P LR ER/10° U [F)h 3% LA 1 /Ma AN
®Th U PPbAPb 1o UPAU 1o *PbAU 1o PbAPb 1o *PbAU 1o *PbAU 1o /%
D3619/1-01 59 77 077 0.12321 0.00197 5.85248 0.12237 0.34413 0.00655 2003 28 1954 18 1907 31 97
D3619/1-02 104 130 0.79 0.12304 0.00143 6.20042 0.08681 0.36497 0.00413 2067 21 2005 12 2006 20 99
D3619/1-03 34 39 0.86 0.12593 0.00198 6.23764 0.12420 0.35956 0.00582 2043 28 2010 17 1980 28 98
D3619/1-04 72 83 0.86 0.12555 0.00154 6.28250 0.09651 0.36254 0.00457 2037 22 2016 14 1994 22 98
D3619/1-05 45 51 0.89 0.12206 0.00177 6.14653 0.11048 036511 0.00522 1987 26 1997 16 2006 25 99
D3619/1-06 42 63 0.66 0.12351 0.00166 6.21549 0.10772 0.36484 0.00534 2009 24 2007 15 2005 25 99
D3619/1-07 35 46 0.76 0.12454 0.00182 6.20262 0.11024 0.36132 0.00519 2033 26 2005 16 1988 25 99
D3619/1-08 75 93 0.81 0.12210 0.00165 6.06553 0.09457 0.36033 0.00465 1987 24 1985 14 1984 22 99
D3619/1-09 49 55090 0.12324 0.00182 6.22638 0.11578 0.36657 0.00572 2003 26 2008 16 2013 27 99
D3619/1-10 45 58 0.77 0.12240 0.00183 6.40581 0.12225 0.37934 0.00556 1992 27 2033 17 2073 26 98
D3619/1-11 35 45 078 0.12379  0.00160 6.26408 0.10877 036733 0.00581 2013 23 2013 15 2017 27 99
D3619/1-12 70 84 0.83 0.12307 0.00134 6.42203 0.10672 037743 0.00476 2067 19 2035 15 2064 22 98
D3619/1-13 43 53 0.81 0.12279 0.00161 6.50489 0.10934 0.38442 0.00532 1998 23 2047 15 2097 25 97
D3619/1-14 41 50 0.82 0.11965 0.00185 6.38883 0.10937 0.38837 0.00564 1951 32 2031 15 2115 26 95
D3619/1-15 79 104 0.76 0.12345 0.00153 6.56810 0.10806 0.38566 0.00521 2006 22 2055 15 2103 24 97
D3619/1-16 60 75 080 0.11974 0.00164 639458 0.11582 0.38728 0.00577 1954 24 2032 16 2110 27 96
D3619/1-17 33 43 0.78 0.12357 0.00187 6.26898 0.12756 0.36744 0.00546 2009 27 2014 18 2017 26 99
D3619/1-18 92 120 0.76 0.12363 0.00143 6.26943 0.09462 0.36762 0.00467 2010 21 2014 13 2018 22 99
D3619/1-19 84 104 0.81 0.12113 0.00127 6.26818 0.09651 037460 0.00472 1973 19 2014 14 2051 22 98
D3619/1-20 67 76 0.88 0.12269 0.00145 6.48811 0.09086 0.38352 0.00476 1995 20 2044 12 2093 22 97
D3619/1-21 129 202 0.64 0.12112 0.00115 6.35160 0.08130 0.37939 0.00385 1973 12 2026 11 2073 18 97
D3619/1-22 71 112 0.64 0.12189 0.00147 6.58163 0.11200 039055 0.00514 1984 21 2057 15 2125 24 96
D3619/1-23 93 112 0.83 0.12302 0.00146 6.31355 0.09559 0.37135 0.00449 2067 21 2020 13 2036 2l 99
D3619/1-24 39 56 0.69 0.12445 0.00185 6.40345 0.11708 037364 0.00618 2021 27 2033 16 2047 29 99
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Table 2 Lu—Hf isotope date of zircons from the sample D3619/1 from the Jinpan pluton

TS HETHE lo "Lu/"Hf lo 7Y/ HE lo tMa  e0) lo eadd) 1o Tom/Ma Tow/Ma fuue

D3619/1-01 0.281250 0.000019 0.000418 0.000004 0.013479 0.000146 2022 -53.8 0.8 -93 0.9 2749 3051 -0.99
D3619/1-06 0.281254 0.000022 0.000446 0.000012 0.015295 0.000260 2022 -53.7 0.9 -92 1.0 2746 3046 -0.99
D3619/1-11 0.281277 0.000020 0.000445 0.000008 0.014039 0.000342 2022 -52.9 09 -83 1.0 2714 3001 -0.99
D3619/1-13 0.281299 0.000018 0.000499 0.000005 0.016440 0.000224 2022 -52.1 0.8 -7.6 0.9 2688 2964 -0.98
D3619/1-15 0.281260 0.000018 0.000466 0.000002 0.014908 0.000162 2022 -53.5 0.8 -9.0 09 2738 3035 -0.99
D3619/1-17 0.281274 0.000021 0.000512 0.000005 0.016099 0.000148 2022 -53.0 09 -8.6 1.0 2723 3013 -0.98
D3619/1-18 0.281215 0.000017 0.000459 0.000002 0.015164 0.000118 2022 -55.1 0.8 -10.6 0.9 2799 3121 -0.99
D3619/1-20 0.281263 0.000026 0.000850 0.000007 0.027640 0.000267 2022 -534 1.1 -94 12 2762 3059  -0.97

HA RER 4> M AR A, E B AE 2.03~1.94 Ga
(ERHE4E, 2003; Wu et al., 2008; Sun et al., 2008;
Liu et al., 2008a, 2010a; #4755, 2012) . #5004 HK
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J# )35 it (Zheng et al., 2006) , = = 7E A S K A H
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(ELAFIGT 15— , LS A i S A v o 2 IS5 A I £
ek AL, R AT HEBR A SR A IR IX . B s
RAEIE Towe H 2964~3121 Ma(F-143036 Ma) , 7 H]
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FEPF Rl PIHE , I 0 Z 5 R AT e o UL Ry
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Fig.4 Cathodoluminescence (CL) images of representative zircons from the Jinpan pluton
(Solid white circles and dashed yellow circles represent the points for U-Pb and Lu—Hf isotope analysis, respectively. The numbers in white color
refer to the zircon *’Pb/**Pb ages, and eu(f) values are indicated in yellow color)
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