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Abstract: Mafic dike swarms and alkaline volcanic rocks, trending in NW-SE direction, are widely distributed
in the Wudang-Suizao areas, Central China, providing important information of the early Paleozoic tectonic
evolution of the Qinling-Dabie-orogenic belt. New identification of the Fujiahe mafic intrusion, rocks of
which are mainly diabase with minor diabase prophyrite, is located in the southern Western Dabie orogenic
belt. SIMS (Secondary lon Mass Spectrum) zircon U-Pb dating suggests that this intrusion was emplaced at
43943 Ma (MSWD=0.08) from early Silurian. They have variable SiO, (44.00~55.82 wt.%), and high alkalis
(K,0+Na,0=1.61~5.20 wt.%) contents. They are generally characterized by arc-like trace-element patterns
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such as enrichment of large-ion lithophile elements (i.e., Rb, Ba, Pb) and light rare earth elements (REEs), and

depletion of high-field-strength elements (i.e., Nb, Ta, Ti) and heavy REEs. Arc-like geochemical signatures in

this mafic rock was the result of assimilation of wall-rocks during their parental magma ascent. High contents

of Ti, Zr yielding high Z1/Y ratios suggest Fujiahe intrusion were formed in a continental rift setting. The new

identification of the Fujiahe intrusion proved that the proposed 450~400 Ma continental rift magma in the

South Qinling tectonic belt extended eastward to Daleishan area in the Dabie orogenic belt, which provides

new constrains on the early Paleozoic tectonic evolution of the Dabie orogenic belt.

Key words: mafic rock; Early Silurian; continental rift magma; Western Dabie orogenic belt
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Fig. 1 Tectonic location of the Daleishan Pluton in the Western Dabie Orogenic Belt (a) and simplified geological map of the Fujiahe mafic
rocks (b)(Modified after Xu Y et al.,2020)
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Fig. 2 Representative field photographs and photomicrographs for the Fujiahe mafic rocks.
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Table 2 Dataof major,trace and rare earth elements of the Fujiahe mafic rocks and its xenolith
. S B
DW30 DW38 DW39 DwW47 DWS51 DW11 DW30a
Sio, 55.82 51.31 44.00 50.72 45.70 52.70 70.45
TiO, 1.33 1.00 1.66 0.91 0.94 1.15 0.27
Al 04 16.43 13.94 16.87 16.00 15.42 15.11 14.14
Fe,0;4 4.02 8.73 8.83 3.93 4.71 5.39 1.98
FeO 5.00 4.85 2.60 5.05 11.15 4.75 0.95
MnO 0.19 0.26 0.32 0.18 0.21 0.19 0.06
MgO 4.35 4.76 5.58 4.81 6.02 5.69 0.86
Ca0 5.17 11.06 15.83 9.39 10.87 8.96 1.59
Na,O 4.51 1.67 1.50 3.55 2.40 3.60 3.54
K,0 0.68 0.19 0.12 1.18 0.67 0.33 4.16
P,0; 0.26 0.16 0.26 0.25 0.21 0.18 0.08
Jede it 1.47 1.29 1.96 3.56 0.20 1.21 1.02
J58is 99.23 99.22 99.53 99.53 98.51 99.26 99.10
Me# 50 43 51 53 44 54 38
Se 20.2 259 23.0 22,6 45.0 33.0 3.79
AY 179 177 175 164 748 184 9.55
Cr 67 521 104 292 77 614 4.29
Co 30 59 58 34 58 55 2.16
Ni 41 167 83 82 72 202 3.84
Cu 5.55 10.1 2.19 44.8 160 62.7 342
Zn 116 140 109 70 121 102 21
Ga 19.0 17.6 21.7 16.4 23.9 16.9 18.4
Rb 23.6 5.16 4.27 36.4 16.9 7.66 146
Sr 416 497 407 274 270 348 73.9
Y 26.3 234 27.3 18.3 25.1 18.6 25.3
Zr 157 106 180 101 86 103 198
Nb 8.69 6.62 7.54 6.37 4.88 3.22 14.2
Cs 1.25 0.07 0.11 1.94 1.18 0.37 2.13
Ba 427 35.6 92.1 283 387 125 995
La 21.9 16.1 222 18.7 11.1 12.0 48.3
Ce 44.0 31.8 46.3 36.6 23.8 25.2 92.8
Pr 5.74 4.17 6.49 4.94 3.59 3.45 10.38
Nd 22.8 17.3 27.1 19.6 16.3 14.2 352
Sm 5.19 4.04 6.31 3.89 4.32 3.51 6.53
Eu 1.61 1.21 2.01 1.30 1.72 1.27 1.06
Gd 5.31 4.36 6.39 3.87 4.96 4.11 5.34
Th 0.86 0.70 1.05 0.61 0.89 0.65 0.82
Dy 5.00 4.16 6.22 3.50 5.26 3.90 4.73
Ho 1.00 0.86 1.24 0.70 1.00 0.784 0.98
Er 2.72 2.44 341 1.96 2.64 2.24 2.59
Tm 0.41 0.38 0.50 0.29 0.37 0.354 0.43
Yb 2.48 2.38 3.10 1.78 2.28 2.24 2.71
Lu 0.37 0.38 0.46 0.27 0.35 0.320 0.386
Hf 4.8 32 5.6 3.0 2.2 8.26 8.01
Ta 0.23 0.19 0.29 0.52 0.30 0.25 0.86
Pb 11.2 20.3 53.9 11.4 3.2 19.3 48.3
Th 2.74 1.00 1.48 1.62 1.04 1.34 10.42
U 0.49 0.52 0.35 0.26 0.24 0.35 1.19
S REE 119 90 133 98 79 74 212
(La/Yb)y 6.31 4.84 5.13 7.55 3.51 3.86 12.8
Euw/Eu* 0.93 0.87 0.96 1.01 1.13 1.02 1.02
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OIB. 7£ 5 XA ; E-MORB. H 4P E Z it E N-MORB. IEHEH B Z A  JCR A A REEDE Sun and McDonough , 1989.

Gy S 0 IR R e R AT = R B
(n:Mg" > 65)FIFHZILE F (U Ni>300 x 10,
Cr>300% 10°) (Frey et al., 1978) JHELI = , A SC Ak
EHATIRH M .(43~54)F Ni(41 x 10°~202 x 10°),
Cr(67 x 10°~614 x 10°) 5 &, [a] B A i B 28 L
Si0,.TiO,.TFeO.CaO il MgO % = (|4 6), 48 /i
HAARATREZ DT T MM A Ve S50 W 45 i
B TEJL R SR E L (E 5 MgO % &t i AH G B fig
(|# 6) F,Ca0.Cr. Ni.Co ¥ & fl CaO/ALO, H (4
Bl MgO & it (I FEAR M AL, R B T 2R Ak
HAELERYE A ARG 45 4 23 B8 5 ALO, Eu/Eu* 5
MgO 2 IFAHSCE R N AT AR R RHE A WE S o 2
25 e T RE S TFeO . TiO, & & bl MgO 1y /b
TME/0, WAT fig 5 ER Bk AL 1) 43 B 6 25 T
W, G SR R BEA S A HAR A B ] B
I3 T A /R A AR R A AL R 4 B A

TG BN E A A & AR 1 (LREED AR 5
FoEA (LILE)JGE 07 i #EM - 0K (HREE Al
Yotz (HFSE), HAT B Y Nb-Ta £ 54 (14] 5b),
FA TR (BEFEAD B HIERALFARE, BE AT REZR R T
T2 A G e, o AT RE R A |
Rt R T RS e B RE A (NI, 20140,

R B S R D G R E s KK
FALR CE 2e-0), A WAL A  HERIL2E A RS
Bl KA AR (155477, 2017)— 3, 3578 IX e {4
AT RERTEA K DR R4 3K B A A S AR

DWI11 k5L rh4E 4 DW11-3 45 783 + 12 Ma )
AR L 5 R Z LA R (<800 Ma) AR IR 7R IR 2210
BN — B 3), dF— PR B S B A
[l A6 T A b [ 25 0 I o A D 0 e, 5 9] 35
PR H AR 3 R LA SRR A BT R i
2), A%} &% LREE,LILE.Th 1 U, 1fi = it HREE I
HFSE(NDb-Ta-Ti) ([4] 5a.b); He A 38 W e 17 25
TAZI B R 53 W) T, 23 i 242 = LREE. LILE,
Th F1 U 7 & . 3 i H La/Yb . La/Sm. La/Nb. Th/Nb
1 Th/La H B AR Ko A SCHEE M A H Th/Nb. La/Sm FlI
La/Nb B A SiO, & w3 i (% 7a.b.c),
H(Th/La) py.La/Sm HAE 73 5Bl 7 Th.La 1% &3
T L 7d e, R I 9 5 ARRE A4
e Ak (1<l 8a b)), FE AL A i IR b BR 1 22 Ay
TEAT RE R 32 7 2RUTHl B R o3 i B TR e )
4

E HH Nb. La. Th &5 70 F A4 B A 5 DX 1 Jox F )
& P 355 ) 51 f# (Fan W M et al., 2004; Dilek and
Furnes, 201 1) b, (5 L5 FF S VA T HE
B LA B IN LR B I X (5] 8a b o),
AT AR S R A 7 TR B 1 e TR
YeIr 8. — AR, Ze Y F i (a3 Zo/Y i) 2
HSTIR YL A RZ I AR (LM 25, 2007) o FEIX 29T
A8 B AL i R 0 i b, AR R SR
AR S HAT B Ze 1 Ze/Y HAE, BT EE
AN L3R TR L (] 8dD o 5 — T T, R



104 £ w oL 2022 &
80 (a)Si0,(wt%) " (b)ALO, (Wt%)
A
551 A A
A 16 A .
50 A A
14 A
45 A
A
40, 12
20) 1
(€)CaO(Wt%) (d)Ca0O/AlO0, A
A 0.8 A
151
A
0.6
Wl A A A A
A A LM Eu*/Eu .
0.4 i .
A 1.0] N
5 A AA
0.2~ 0.8|
0.6l
0 0 I
20) 2.0 -
(e)TFeO(Wt%) (HTiO,(Wt%)
A
151 A 1.5
A A
A A
10\ 1.0 A
A A
A A A
5 0.5
Y (yCo(x10 %) B0 myNi(<10 %
80| 200 A
A
60| A NS 1500
40| 1001
AL A A,
20f 500 A
0 ] 0 |
2 3 7 3 6 7 2 3 7 3 6 7
MgO(wt%) MgO(wt%)

K6 MM AR G JUR HES MeO it pAH O &l fig

Fig. 6 Plots of major and trace elements versus MgO for the Fujiahe mafic rocks.

R BEAE il DW39 5245 i 40 5 I 2 i IR, AR I
IR A K B AL A R AR (72 205 i b s Tio, %
1 (1.66 %) 5N X im—3 (& 8e), #En X
] I A T BT M P9 R85 (Pearce, 1982), iX 5 X
S 1 [ — I A M i B L S TR B ) i
I —F(EAFE 4, 2009; Zhang G S et al.,2017;
RS, 2018),
52 RigMES S

H i 2 - Bl LR B S RS TR A

151 w5 A 1AL B RAT AR e 3 Iz, A 46 K
Rili A8 PR BT (i ] 4245, 1992, A0 e A5, 2011) 1
D53 AT 1% 2 0 il 7 A R BB (e 1l vy 4, 2007
eI, 2016) FEZ G PA45% (Wang K M et al.,
2015)5F Sy ANAAT 2FF R, mE s Rt AR A
A1 P 2317 =75 {000 gt ey R B A A % )
i AR S, AR T R IR X 1)
HRUR (IR fE ST, 2002),

Y - B2 A 0 GRS Tk A sk



HEIREE 1M G FEEAE VU RONNGE LA A L DX B T VAR A 0 2 B PR R A s T 55 105
08y ® =
0.6 AL o

BV
= £ ®
Z
ERA A £ - s
- A d A 4 a
A A A 23 A A /D
02 Al 2 5 a e
A A 1 Si0,(wt.%)
0350 60 70
0. 40 5‘0 Gb 7b 40 5‘0 6‘0 7‘0
Si0, (Wt %) Si0,(wt %)
2.
(@) o e
o
o QX%ﬁﬁi”"" i o
= B __@j’}"e
e £ %
=1.0]- A Q4 A &
= A =
- AN B N
of AA A MR i AA A
B 5T
T E B — s 4a855
0. | | | 1 | L |
2 8 10 0 10 20 0 50 60

) 6
Th(x10™)

30 4
La(x10™)

B 7 IS K B AR PR Th/ND —Siof a ).( La/Sm )y =SiOf b ).La/Nb-SiOf ¢ ).( Th/La )py=Th( d ) La/Sm—La( e I f#
Fig. 7 Plots of Th/Nb vs. SiO,(a), (La/Sm) y vs. SiO,(b), La/Nb vs. SiO,(c), (Th/La)py vs. Th(d) and La/Sm vs. La (e) for the Fujiahe mafic rocks

100:(3) - 1.6|
. B (85
i PB4 A
& kAL FEHE 0K 12
i CELCAR 415 B o 45
|l E-MORB 2018)
eom I 3
i \\ N §
S10F N N-MORB 3 0.8
Z b N Sy z
H N A
- A8 \ 3)@9(1“'2;2 S A i
L R N 0.4 A “
[ ‘ i Ju N A ‘A‘ N AA A J%T
. F,\; A4 2,
Bl 2 VR e — o
1 L L L] \.\ L Loy 0 1 | 1 L 1 1 1 1 | 1
1 I 10 0 1 3 7 5 3
La/Nb (La/Sm),
307 50000[ ()
20r L
WA R s i
AN
I()_—
[ 100001
= [ C
S0 ~ f
N L I
L |
[ “[: r L AT v S 2 4 5
1 RN ] 1000) R
0 100 T00 0 100 1000
Zr(x10°) Zr(x10°)

P8 (G IEE A R MR T PRI 31 P
Fig. 8 Tectonic environment discrimination diagrams to the Fujiahe mafic rocks.

(‘a )Nb/Th — La/Nb i (JEEEE Fan W M et al., 2004 );(b )(Nb/La)pw — (La/Sm)y [&lfi# ;( ¢ )Th /Yb -Nb/Yb [&]fi#
(JEFEE Dilek and Furnes, 2011 );( d)Zr/Y — Zr Ffi#;(e )Ti —Zr KR JEEE Pearce, 1982)



106

T L

2022 4

LA ALKk R 2 21 A, TR ST AR AR HR e 450~400
Ma Z [A] Ce 38 3 3l Y I TE 430 Ma 2247 Horp
B A R Z M. & % w9 o0 & (W1 Nb. Ti Al
7o), B 5K Z R (S Ll EO IR
JURAFEA AL CEHPET, 20145 FRI,2014; g
1114%,2016; Zhang G S et al.,2017), #§ 7~ 5.7 &
it B b D b R Rl R i R — 2D i
A P b2 R b 5 ) SRR RTS T T 2% 5, 20090,
LT B0 25 0% 28 05 i AR TR B DX PR B 2% 2 2 ik
iR A (5 B Hij 45, 2004; Cheng H et al.,2010; £ I,
2014 J5 422 55,2016, [F] s A feff 524 - Bl 42 i IX 7E
iR 5T R T B L - ) B 3 7 2 ) e [ 2
2003) AL R EL I K A B2 TR A R R B T =
BT AA R EAA, WIE SR XA — A & B

B RERY A A, CRfE L AR AN AR, 2001

b T % 23 v HAA AR R IR, S R g
TOMS E  d , DATTT A RBhr B0E 2C E (Win-
ter, 2001, 1 ZB IS AR AUE A AL A B Bk
KBGEHLBE 2 s R0 Gk lior 25, 2002 e R 1145,
2016), BE 7R IZEBE 7 28 IR AU H g AT 15 )
74, T AT e R Rl 248 PR A G . — N 7, K
Rl 2451 SR T b e iy fif bk, Hzs g A 4
CEWL L AR W=l ke S A W =P & <A EE N AR E RN
KL CEIAE, 20000 o Horpr Bl A R B EE T2
A AR BE s Bl 2 s AN 2 i R s e
F IR Rl e B R L E A S B I B
MK il B A BRI BT S, A A 46 S
BEZ R R B G R A5, 2003) 0 202 - ARy
AR 450~430 Ma (1) 55 2% DAGAE 2058 3= .
BRI BE 2 a5 R A, R X KA R
FREih S B R A XN B A HLRCA iR A RS
UUBTE /N B 28 0 N 2416 7 b, 1 1o o B HHE R 4 1E A
Wk oK, 2001), KREGZ4A 16 hIf % i —
R, e Sl b DX R o A A R R T A Y
KR FABHR (PRITAE, 2014)

K 7 1A HP/UHP 28 Ji 5 Hp 3 5 Bl 2k iy
HEACE A AR SO RAE P K3 Ll e A TR
~440 Ma MG L AR, B URIESE T 20 - i
FAPE % Y - Bl A b X ) Bty 23 ol ] S &
VU R i) Ly i 8 CAn AR SC ) K L b XD o 5

TIIEPE A 5 R UG L A Kk (436~433 Ma, [ 15,
2018) HA7 2L AT B AF i A L BR Ak 2= AL A%, 7T 0
Sk — T L P B 2 AR PN S T AR
B, B 5400 1 T b XA X s (i
W55, 1998 AN W], AR SCAH G AL 1L S5 (30
Sy RESD R P R EE, EF e 2
B RIB A 7 T — 58 55— 1, T AL
B b TR, AT T T A T AR R A S0 3 1 L0y R e oy
AR TE RS Ry, A I ATy i — 25 AR X P A AR
ARSI S5 A2, DA TS S DX A AR
KA AL AT

6 251t

CO PGS 11177 B 2 A L XA R S
IR A LSS T FRAE R A N 2 SRR A AR N
WELREY 77 5 MER LS AU R T— &0k - hiBe X
WA, JLE IR MR Ab 24 R AE 7] B2 L RLA 0K
AR AR R T A B B o Ze T i
M Ze/Y HAHAR R — B R A A

(2)SIMS 4% 1 U-Pb 2 4F- 45 S {7 Ad 58 ] Sk
PEARTE SR R R B 1 (439 + 3 Ma), IESE T
Y - BEAHBIX Y 450-400 Ma KRl 248 55 15 5
IR AE F PG AN LS R I R L X

R E L F it R BW A ZGE N e
#3,

S 3k

Wi M, 504 3%, LA, MR i e, i 8, A 0 . 2018.
P F A G AU L b DXy A AR 2 ik ) JoE S B
FrRE S [7]. HhIRELAE 43(7):2370-2388

Bioim, 2, SREA S 2014, BRI T N L
A AR A 2T B - R R TR LA Y TR 7). Hb
BT, 60(6):1437-1452.

Ha MG, G, TREA, M/ L 1998, R4 1L R 2 R
A AREEE S R A RFAE B R i 32 T
[7]. HiBERFL2E | 27(5):432-441.

LA SR DXMIBA . 1978, Fhe AR ] X ek o
et s RAE B a0 /Nl (1:50000) [R] .



5538 4 55 1 )

G ERERAE VU RIE 1 1A AR L3t D B A R A F A PR B A 7 558

107

BAMERS , TPAT , SR, TRARET , SBhs 2002, 2 Y bR
LR T S M 5 R S [3]. ML BE T, 48(4): 353-
360.

AR, BEA, AR, B b, Eo34 2003, b
SEMER A BRI TR SR 1 (3] A A,
19(4): 601-611.

HTAE A, BT, ZAHAR, 7K ik .1992. Jb R B iy
AR RS L RCA 2 DA MR S5 S B I Ry
B (1], EA2ER , 8(3): 243-256.

XUFEER, PR B, X /NI, XS O, BT . 2021, 7 K Bl
PR TR 22 v AR TR U8 X R B . AR b
Ji,37(1):1-28.

XUBE i, b4, 25 W, & 1l .2013. LA-ICP-MS 1 HuFAL i
JCE AR [J]. Bl2Eii 0, 58(36):3753-3769.

Je I, 5K B, B SO, e R, LR L 2016, JE R E I
28 BH b X E K B2 i BRI 22 R AE 5 5 41 SHRIMP
U-Pb B4 [7]. HW0a A Bk Ak 245 417, 35(4):681-691.

BEELA , SiARIG 2001, K EL 1y Xy AR AR KO
FE R [, HP e X e 5, 20(3):262-266.

LT, A PRES, VF B, E . 2004, M AT - G R 2%
By R4 A HIFE 525 SHRIMP 45 47 454 G2 Fl i Bk
b=k [7]. T E R D i EREFAE | 34(12):1100-
1110.

RSCHER, VP, EAREY, 2 88 5, B, 1 4. 2013,
SRR - B2 A AR DG N AE R 07 R 7
SR [J]. U2 CHARBIFRRD ,49(4): 725-
740.

T, XUBEHT , A% B, XT38, Z5HER , AT, XA & .
2016. 7 75 WA A L iy DR 1T 5 1L b BR AL 24 FFAE
LA-ICP-MS 4 £1 U-Pb 45 S H A AR 35 3 S [J]. Hh
JEAEE L 35(7):1134-1143.

TAER, Mot 2 3, FETIR . 2009. JUKELIEMA BT
Mo BR AL 2 FR1E  LA-ICP-MS %5 47 U-Pb 5E 4F & HoR
Pt 7 S [7]. HbJRRHR 14, 28(3):19-26.

WL 2014 JEREL ISR BH - bl 57 b Xty 2R ARk L 3R
RS p AR 1 [D]. v R R 2 (b RO 1+
SN

T, B . 1998, FiE LAl o AR AR T R st
ZS R — AR AR (0], MR —rh E TR
AR 23(5): 461-467.

FH . 2014, BEPYSERH - Sl S b X BE R T A A A, 1
TR KA FABIESE [D]. F SR~ B 1o
W

T M, 5K, £ . 2000. RIE A (adakite) (Y HBIR{LAF

SRR HAA v 7 [7]. HuFRRAF | 35(2):251-256.

T, B4e N, B %, %, 28K, sk, 28K,
W55 B, sk E A, X oF, AR AR, 1] 584 . 2009, Z i
T 1A R b A 3 PR BT 43 (3], M2,
83(11):1527-1546.

ST, ARt S, AR R, HHoF L 2007. AR
2EOTEFI R KRG L R AR B I R [J]. A A0
Z=,26(1):77-89.

SOMIT, ST, 5K I, 2R 5L 1994, Jb R EL AT 6 —
RNV K I ZA A A HER AL (M. b T
#, 62-75.

MR, E AL R B, BN . 2016, bR B LR S Sk
P S AN L1 2% 2T U P T B b o
[0, HUFEEAR L 90(5),896-916.

. 2017 3 7 b 2 B N H e K 45 X8 I AR 900-
780Ma 3K S S HAL 15 B S [D]. Hh L TR 2 (R
PO A-2AAHESC 1-195.

W W, T, A8 B, £4G, 0 W, S, k4Elg, Bl
VR, BLERLL, TR . 2021, PYRBIRZENZWIE T - /&
- T AL) 35 VR 2% 2 1 D B L 1 7 S (0], b
BRBlE, 46(4): 1173-1198.

SKBT, I, R PR, SR E A, M, B R, B e
2007. FEZE048 Lt A AU T - R FRRBE RIS . BERR
K R LA Se-Nd-Pb [R5 i (1], TR
D . HiFRRLAE, 37(7): 857-865.

SKIT, @ L SRE S, BN, TR L 2002, B ZRIE Bl
A AR 2 B R 1 bR T2 K HoHb o S (3], b R
2% (D %) ,32(10): 819-829.

SR, SKRA T, S 2, 1 DO . 2001, Z204 35 1117 15 KB
75 M), bt B R - 1-855.

TR, BBz , T B L. 1996, T KBS s HT AR [J].
HOERFH : H E H R A BEBEAR L 17(1):11-18.

Apsent , Bk, e B s, 4R AR, BRR L BN, £
F 2011 QLR PR X FE LA 45 41 SHRIMP U-Pb
SEFEF AT HUBR AL AERAE (7], v BB ,38(2):282-291.

Cheng H, King R L, Nakamura E, Vervoort J D, Zheng



108

T L

2022 4F

Y F, Ota T, Wu Y B, Kobayashi K, Zhou Z Y. 2009.
Transitional time of oceanic to continental subduction in
the dabie orogen: constraints from U-Pb, Lu-Hf, Sm-Nd
and Ar-Ar multi chronometric dating[J]. Lithos, 110(1-4):
327-342.

Dilek Y, Furnes H. 2011. Ophiolite genesis and global
tectonics: Geochemical and tectonic fingerprinting of
ancient oceanic lithosphere[J]. Geological Society of
America Bulletin, 123(3-4):387-411.

Dong Y P, Santosh M. 2015. Tectonic architecture and multiple
orogeny of the Qinling Orogenic Belt, Central China [J].
Gondwana Research, 29: 1-40.

Fan W M, Guo F, Wang Y J, Zhang M. 2004. Late Mesozoic
volcanism in the northern Huaiyang tectono-magmatic
belt, central China: partial melts from a lithospheric
mantle with subducted continental crust relicts beneath
the Dabie orogen?[J]. Chemical Geology, 209(1-2):27-48.

Floyd P A, Winchester J A. 1978. Identification and
discrimination of altered and metamorphosed volcanic
rocks using immobile elements[J]. Chemical Geology,
21(3-4): 291-306.

Finch R J, Hanchar J M. 2003.Structure and chemistry
of zircon and zircon-groupminerals[J]. Reviews in
Mineralogy and Geochemistry, 53(1): 1-25.

Frey F A, Green D H, Roy S D. 1978. Integrated models of
basalt petrogenesis: A Study of Quartz Tholeiites to
Olivine Melilitites from South Eastern Australia Utilizing
Geochemical and Experimental Petrological Data[J].
Journal of Petrology, 19(3): 463-513.

LiQL,Li XH, LiuY, Tang G Q, Yang J H, Zhu W G. 2010.
Precise U — Pb and Pb — Pb dating of Phanerozoic
baddeleyite by SIMS with oxygen flooding technique[J].
Journal of Analytical Atomic Spectrometry, 25(7): 1107-
1113.

Li X H, Liu Y, Li Q L, Guo C H, Chamberlain K R. 2009.
Precise determination of Phanerozoic zircon Pb/Pb age by
multicollector SIMS without external standardization[J].
Geochemistry Geophysics Geosystems, 10(4): 1-21.

Liu X C, Li S Z, Jahn B M. 2015. Tectonic evolution of the

Tongbai-Hong’ an orogen in central China: From oceanic

subduction/accretion to continent-continent collision [J].
Science China: Earth Sciences, 58(9): 1477-1469.

Pearce J A. 1982.Trace element characteristics of lavas
from destructive plate boundaries. In: Thorpe, R.S. ed.
Orogenic andesites and related rocks[M]. Chichester:
John Willey & Sons, 528-548.

Peters T J, Ayers J C, Gao S, Liu X M. 2013. The origin and
response of zircon in eclogite to metamorphism during
the multi-stage evolution of the huwan shear zone, china:
insights from Lu-Hf and U-Pb isotopic and trace element
geochemistry[J]. Gondwana Research, 23(2): 726-747.

Polat A, Hofmann A W. 2003. Alteration and geochemical
patterns in the 3.7 — 3.8 Ga Isua greenstone belt, West
Greenland[J]. Precambrian Research, 126(3-4): 197-218.

Ross P S, Bédard J H. 2009. Magmatic affinity of modern and
ancient subalkaline volcanic rocks determined from trace-
element discriminant diagrams[J]. Canadian Journal of
Earth Sciences, 46(11): 823-8309.

Slama J, KoKo 1 J, Condon D J, Crowley J L, Gerdes A,
Hanchar J M, Horstwood M S A, Morris G A, Nasdala L,
Tubrett M N, Whitehouse M J. 2008. PleSovice zircon — A
new natural reference material for U-Pb and Hf isotopic
microanalysis[J].Chemical Geology, 249: 1-35.

Stacey J S,Kramers J D. 1975. Approximation of terrestrial
lead isotope evolution by a two — stage mode[J]. Earth
and Planetary Science Letters, 26(2): 207-221.

Sun S S, McDonough W F. 1989. Chemical and isotopic
systematics of oceanic basalts: implications for mantle
composition and processes[J]. Geological Society London
Special Publications, 42: 313-345.

Wang K M, Wang Z Q, Zhang Y L, Wang G. 2015.
Geochronology and Geochemistry of Mafic Rocks in the
Xuhe, Shaanxi, China: Implications for Petrogenesis and
Mantle Dynamics[J]. Acta Geologica Sinica (English
Edition), 89(1): 187-202.

Winter J D. 2001. An Introduction to Igneous and Metamorphic
Petrology[J]. Canadian Mineralogist, 39(5):1503-1505.

Wiedenbeck M, Allé P, Corfu F, Griffin W L, Meier M, Oberli F,
Vonquadt A, Roddick J C, Spiegel W. 1995.Three natural

zircon standards for U — Th — Pb, Lu — Hf, trace — element



38 % A 1 G ERERAE VU RIE 1 1A AR L3t D B A R A F A PR B A 7 558 109

and REE analyses[J]. Geostandards and Geoanalytical Gondwana Research, 23(4): 1402-1428.

Research, 19(1): 1-23. Xu 'Y, Polat A, Deng X, Liu H, Yang K G. 2020. The ~1.97
Wu Y B, Hanchar J M, Gao S, Sylvester P J, Tubrett M, Qiu Ga dioritic block in the Hong’ an Terrane,central China:

H N, Wijbrans J R, Brouwer F M, Yang S H, Yang Q J, syncollisional alkaline magmatism at the northern margin

Liu Y S, Yuan H 1. 2009. Age and nature of eclogites in of the Yangtze Block[J]. Precambrian Research, 342:

the huwan shear zone, and the multi-stage evolution of 105713

the qinling-dabie-sulu orogen, central china[J]. Earth & Zhang G S, Liu S W, Han W H, Zheng H Y. 2017. Baddeleyite

Planetary Science Letters, 277(3-4): 345-354. U- Pb age and geochemical data of the mafic dykes
Wu'Y B, Zheng Y F. 2013. Tectonic evolution of a composite from South Qinling: Constraints on the lithospheric
collision orogen: An overview on the Qinling-Tongbai- extension[J]. Geological Journal, 52(51): 272 -285.

Hong’ an-Dabie-Sulu orogenic belt in central China [J].

(et 5T 7= )EA A AR N EE

22 [E] G0 1] 3 RS HETE CIEDB R o (202002462 5, (HERGHBET 58777 ) T 2020 455 3 W1 1E = 44
F(HEFE BT ) (CN 42-1913/P; ISSN 2097-0013).

CEm ML ISR B 0 7 R AR R HL X, P SRR R i e BT BUR BB, Sk R AS U, HE3h
BRI, W55 A A SC TR AN B AR BRI A B

T4 i 0 (R LT ) A 282 Sk v RN L O BB T A AR 1 CA (AR 30D S (IST H AR+
AR IR LA R B 2 ) 45 ] PN AN R WAL 3, (P T3 7 bk 2 AR oo I o i R T, i — A0 4 = )
TR G T e FF AR, SR ) R BT TAE B SRR & BV B R & G R SR T
HRRCTAE, AN, HESh I P2 AR B F OB & B, A EU H ik A RO P .



