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Abstract With the methods of single grain zircon U-Pb and hornblende “ Ar-* Ar dating, magmatic zircon ages of (463.5 £3.4)
Ma and (458.6 +6.7)Ma and a homblende® Ar-** Ar plateau age of (462.7 £1.4) Ma are yielded in the quartz diorite of the Mafan
dioritic complex at the northern foot of Dabie Mountains. Mafic microgranular enclaves( MME) , and dioritic and granitoid rocks in the
complex are characterized by low Nb/Zr and moderate-high Ba/Th ratios, high gy, (460 Ma) values between 4.3 and - 1.8,
a positive correlation between &, (460 Ma) and Mg" values of rocks, and a negative correlation between gy, (460 Ma) values and Si0,
and Nb contents, implying an interaction of depleted mantle-derived magma and fluid from subducted slab, as well as crustal AFC
(fractional crystallization paired with assimilation). However, the depletion of high field strength elements such as Nb in MME with
£ya(460 Ma) of 1.9 is chemical characteristics inherited from the mantle source, rather than the result of crustal contamination,
indicating that mafic magma has formed in a subduction-related setting. It is suggested that there has been an once developed
Ordovician magmatic arc, which joins the north Qinling arc magmatic zone to the west. Emplacement ages of subduction-type intrusive
rocks in Central China orogen show a tendency to become younger from Mafan complex at the northern foot of Dabie Mountains in the
east to Bugingshan tonalite of Kunlun Mountain in the west, implying that the Proto-Tethyan Qinling ocean had been closed gradually
from east to west in the course of slab subduction under the active southern continental margin of the North China Block.
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Fig.1 Geological-tectonic sketch map of Mafan region showing the major structural units and distribution of the samples studied in

the paper (e.g. sample H52). Inset in the map shows the location of the study area.
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®1 DHAXAKELTHER U-Pb SRIUELSR
Table 1  Zircon U - Pb dating results of Mafan quartz diorites

w LB FEEFHE +20° FF I (Ma)
BERE o 0 B R mpy mm mg g, R S
U b (ng) M4pp 26p}, =y =y 26pp =y 5y 26y,
Ho
1. BB EEHEERAA 10 145 14 0.007 937 0.3486  0.07364 +294  0.5650 £330  0.05564 +216 458.1 454.8 438.2
2. BBEEY SR 15 360 34 0.028 916 0.3562  0.07378 148  0.5612 +148 0.05517 +95 458.9 452.3 419.0
3. RIABEEN S5 15 559 51 0.007 5883 0.3473  0.07471 187 0.5767 +95 0.05598 +59 464.5 462.3 451.7
4, BABEEY SRR 15 400 39 0.029 981 0.3704  0.07479£122  0.5793 =134 0.05618 +83 462.3 464.0 459.1
5. BB EBEVEEREA 15 312 35 0.098 241 0.3741  0.07482 +145 0.5819 £179  0.05641 +123 464.0 465.7 468.6
H009
1. BEAEREERAE&E 15 543 40 0.015 2338 0.1579  0.06942 +92 0.5304 +100 0.05542 +69 432.7 432.1 429.1
2. BEGEVSERAESE 10 440 41 0.077 277 0.0959  0.07292 155 0.5610 £176  0.05571 116 453.7 451.6 440.9
3. BEGEWHRERATSE 15 776 60 0.003 16459  0.1754  0.07318 +63 0.5645 +66 0.05595 +40 455.3 454.5 450.3
4. BEGEEVRAR AT SE 15 818 66 0.040 1450 0.1521  0.07406 + 101 0.5683 110 0.05565 +68 460.6 456.9 438.5
5. RERAEVKER AT &K 15 454 41 0.081 411 0.1678  0.07471 103 0.5737 £119 0. 05569 +77 464.5 460.4 440.1

* "% Pb/ ™ Pb BLX$ 3 5%5 1 (Pb =0.050ng, U =0.002ng) BAEANETRIE. R HERKBSRMRE AN REBALE. 20 hdxiiRs.
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Fig.2 The U-Pb age concordia curve of Mafan quartz-diorite (samples Ho and H009)

%2 BIREERICH(#HR Ho) HABRFECAr-"Ar £ HK
Table 2 Hornblende ® Ar-* Ar age data of Mafan quartz-diorite (sample Ho)

éﬁécﬁ) (“Av®Ar), (¥A®Ar), (TA/PAD), (PAPAn, m::i; e (©Ar ;/ : Arg) ( I;;A;(% ) fzﬂ(ﬁﬁ
HEHIRA; 7=0.2667; #HE =0.20g

520 36. 111 7.407 0.917 0.389 0.09 14.40 1. 14 0.21 586.3 £40.0

650 47.586 0.103 1.319 0.276 0.05 17.27 £0.76 0.12 683.6 £25.0

780 23.889 0.0309 0.931 0.136 0.27 14.89 £0.76 0.64 603.2 £26.5

900 13.857 0.0191 1.307 0.105 0.35 8.36 +0.44 0.83 363.0£17.5
1,050 12.625 0.0104 3.308 0.335 0.80 9.81 +0.40 1.89 419.3 £15.7

1,200 11.225 0.00148 2.560 0.383 32.73 11.00 +0.35 71.27 464.1+13.8

1,350 11.429 0. 00251 2.825 0.421 6.66 10.93 +0.36 15.73 461.3 +14.1
1,500 14.048 0. 0083 3.107 0.441 1.40 11.86 +0.44 3.31 495.7 £16.8
PPAEH (1200°C ~ 1,350C) 462.7 +1.4

N =5.543 x10 /48,

S S A R B B B ]
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Fig.3 Homblende “’Ar-* Ar age spectrum of Mafan quartz-
diorite( Ho)

FEARMTERLEBFELRFRFZR, B 5,0
RAERYE CO,RAEABEEII, KARLYEH X
BNt o - RBEWE . SHORE (HXRE) B H,0 4
H1% . WMETEM Sm-Nd FA KR EHF 2R
Rt A R R b S E P S35 ¢
BE"SER. MBETXA ICP-MS W&, 2 EFHE
(AGV-ZIAFFER G2 TERAIREE ) H1E B4R (GSR-1
FERE , GSR-3 XRA) W, RE/NF 5% ~10% , Nd F{i
FAH£BEK Sm 7 Nd 4544 35pg F 100pg, La Jolla
AR w (" Nd)/w (" Nd) 3 5 {5 3 0. 511850 + 0. 000005,
BCR-2 fRUETEE R N w (" Nd) /w("™“Nd) = 0.512637 =
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0.000005, w(Nd) =29.51 x10™, w(Sm) =6.644 x 107,
w("™Sm)/w('™ Nd) = 0.1361, &, (t) WItESHRE
("*Nd/"Nd) cuun = 0.512638, ("'Sm/"*Nd) ¢pn =0. 1967,
SHBB N RAUEEKXFR T, HiTERA
("*Nd/"™Nd) py =0.51315, (*"Sm/"Nd),, =0.2137, HE
IR ETR T TR . Kb, BESSERR S QHES,
“Sm/'Nd >0.12 (M5 F M) , R HLLT 68 i s Ek
JCEAFAE , MO H R R .

HERAEFON R, DRI K AR A AR ATTHERE
HBXA. BT LR TSR (E4a) ,7 Si0, X K,0 &
i (1 4b) M RS B AR S, AT IBRT 0,4
AHMERERER K0 SEMFHRMBE BT MG
WIEE 4 P HRAE T AR - BHERFI A A HTE
R, AR ST ) RS b A AR L, BEB RN
2, BAEA A REE BARE(E S) : B AU R AR
S H M HREE § & ,{5 34 #) LREE & AR, (La/Yb),
WEEHEES ATIR ERLARFUE, (LaYb) 4
H2-5,REH/PEHNIEF Eu BH(EwEu” =1.06-1.40);
TMETNAZE LREE, H+HREXE, (Lo/Yb), A F 20,
FFRIA Eu REAE Eu 8% (EwEu® =0.87-1.01), fF
FEAM EwE” 5 SO, S REAMEXRR(FE3), RH
ERRKEFHEE(HL2-D, REMEBR HI2) BB 5
PRI A EMRR SiO, MERA MgO K FeO 5 ,HE
LTRSS 8T TAMU(ES)  RBRTEMNZ
BMBRR ERERR L, BT I NBTRAT L, WETEA
7£ REE B2 5, v 5/ R A A/ BB A 4 R %,

EONMBLREES SO, S BWAF —~FMEMEXX
AR BRA LR, A EEHB R THENR
Nb BH HAERABSMLHTI(AS), DRAKFERE
1 en; (460 Ma)7E4.3 ~ - 1.8 Z[H], HFH £y, (460 Ma)
E5MgO H1 CaO AR EBIEMAXE, T 5 Si0, Nb & & H
REPBARAELY Lo Yb HERREXEXERE, BT IM
BRI oy, (¢) B F, THTT I 1Y ey, (¢) BBAE,
33'7Sm/ " Nd HAEHEE 7S E A T ( <0, 12) RS,
FH A BEAY Nd B R AERS (T ) BRI 1. 1Ga(F 3),

4 kg

BHBRTE (N, Ze, Ti) T MR S AE XM KR E
B3 [F] 45 4E ( Briqueu et al., 1984; Brouxel et al., 1987;
Tarney and Jones, 1994 ), {H 1 5] LA (K # 5% 18 ¥ B7 &
(Ma et al. , 1998) , TR BRI EE K enafllc HTHE
Nb () 5B E At 559 R WBT 3, i Nb/Nb* [ =2Nb ,/
(K, +5r,) ,n RBRRRARREM ] REAE Nb BEHKX
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Table 3 Selected whole — rock analyses of major,trace and rare — earth elements (oxides are given in % ,
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and elements in 10 %)

BT 1 I 1 &
i Tked H42 H57 -1 H57 -2 HO09 H86 H69 HI12 HI2 -b
Si0, 55.83 51.03 50.72 54.71 60. 87 58.69 58. 11 48.85
Ti0, 0.63 0.85 0.62 0.90 0.67 0.75 0.81 0.68
AL, 0, 16.00 18.84 16.61 17.57 16.53 17.36 16.09 15.69
Fe,0, 2.87 4,37 2.88 6.10 3.31 4.73 3.30 4.80
FeO 4.21 5.75 6.72 1.72 1.72 1.23 2.75 5.37
MnO 0.14 0.14 0.20 0.12 0.09 0.10 0.11 0.18
Mg0 5.10 3.27 6.69 2.70 2.73 1.79 3.28 8.13
Ca0 8.92 9.12 10.66 7.37 5.13 5.59 6.65 9.78
Na,0 2.76 3.69 2.53 5.60 5.01 4.88 4.61 3.31
K,0 0.94 0.45 0.41 1.04 2.56 3.03 2.74 1.33
P,0; 0.12 0.28 0.10 0.52 0.34 0.44 0.41 0.08
H,0* 1.76 1.39 1.67 1.13 0.57 0.95 0.52 1.54
co, 0.05 0.46 0.02 0.07 0.04 0.13 0.09 0.04
B 99.33 99.64 99.83 99.55 99.57 99.67 99.47 99.78
Mg * 57.2 37.6 56.1 40.0 50.9 36.8 50.5 59.9
Rb 13.7 8.98 6.93 16.2 75.2 28.6 57.0 25.5
Sr 320 462 325 3088 1864 3060 2282 419
Ba 172 332 191 593 1406 2302 1947 369
Ta 1.33 nd. nd. nd. 0.06 1.58 0.088 nd
Nb 4.1 0.98 0.95 3.32 3.60 6.8 5.53 0.50
Hf 2.48 0.59 0.77 1.21 2.77 4.43 4.63 0.88
Zr 58.1 25.2 22.6 42.3 105.0 104.1 199 26.3
Y 15.53 10.0 15.8 18.0 13.4 18.01 22.5 14.2
Th 7.4 0.97 0.68 1.47 4.69 8.8 3.79 0.38
i} 1.37 0.35 0.18 0.22 0.43 0.31 1.02 0.08
Cr 174.2 40.5 135 80.8 71.1 55.0 71.0 315
Ni 37.1 15.0 4.9 4.6 36.7 27.0 38.9 106
Sc 31.1 22.0 2.7 15.6 9.87 11.2 12.7 37.2
Nb/Nb* 0.254 0. 080 0.097 0.057 0.061 0.083 0.082 0.022
La 7.50 7.91 4.9 60.6 49.9 79.19 58.2 5.77
Ce 14.94 15.7 10.9 114 96.7 150.20 123 10.5
Pr 2.34 1.85 1.47 13.4 11.0 17.65 14.9 1.26
Nd 9.32 8.39 7.17 60.0 46.1 78.54 66.5 6.27
Sm 2.17 1.82 1.90 9.76 1.47 12.96 11.0 1.70
Eu 0.82 0.77 0.84 2.74 1.99 3.29 2.71 0.70
Gd 2.59 1.47 1.86 6.25 5.40 8.16 7.87 1.82
Tb 0.47 0.28 0.37 0.67 0.51 1.07 0.88 0.39
Dy 2.85 1.77 2.65 3.31 2.85 4.37 4.96 2.45
Ho 0.63 0.37 0.59 0.55 0.49 0.80 0.81 0.57
Er 1.79 1.02 1.48 1.44 1.36 1.97 2.10 1.48
Tm 0.28 0.15 0.24 0.18 0.16 0.28 0.27 0.22
Yb 1.74 1.04 1.58 1.15 1.06 1.47 1.87 1.62
Lu 0.28 0.17 0.25 0.17 0.16 0.21 0.28 0.24
Y REE 41.72 2.7 36.29 274.22 225.15 360. 16 295.14 34.99
(La/Yb), 2.91 5.13 2.13 35.53 31.74 36.32 20.98 2.40
EwEu* 1.06 1.40 1.35 1.01 0.92 0.91 0.87 1.21
“78m/ ' Nd 0.1337 0.1586 0.0996 0.0953 0.0982 0.1032 0.1707
WNd/¥Nd +20 0.512558 +8 0.512745 +7 0.512304 £5 0.512406 +7 0.512249 +5 0.512333 +5 0.512655 +8
£n4 (460 Ma) 2.1 4.3 -0.8 1.4 -1.8 -0.5 1.9
Toy (Ga) 1.1 1.0 1.2 1.1

Mg * = 100Mg/(Mg+ Fe), Nb/Nb* [ =2Nb ,/(K, +Sr,), Ew/Eu® =2Eu ,/(Sm, +Gd,), 2, Fif n RRREBEIAEL.

FRMEALAE S Taylor and McLennan(1985) 1 Thompson(1982). nd, k.
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B8 Ba/Th % ey,(460Ma) 1 Ba/Th Xi Nb/Zr EifR

(Abratis, 1998). EMFIE 4
Fig.8 Plots of Ba/Th vs. &y,(460Ma) and Ba/Th vs. Nb/Zr

FTEFE. R, HEH R Si0, KT, Nb/Nb " M A i
RIMA(FEG) , BKRER N REHARBETRENER.,
ATREDRNKRREEMETRE, % Mg' x4t Si0, B &
SHIFIH T S RHEE 7T R 5 R R R R R 5
B AR R RS R DA R M55 M08 AFC By BILRES, T
W, R E PSR A HI2-b 8R4 5 L1 E 59 Bk
B R ER B IE (B 7) BRI ey () (15
Y TER R BUN . B, Bk B R A A R IE T8
FAEERBS B S8 I, R EE ey, (¢) BB, 7T
BSBEITSHRARAREE X, TEEBK ey () EH
B, BB TG HS7-2, i Nb ¥ /R 9 8 (Nb/Nb" =
0.097), REFZFIEERTLISE Nb 85 # ( McCulloch
and Gamble,1991) , {H L E B/ 47 B0, TBR R R 20 24k
B A AR Nb B, RAER Tt S R B R A4S K,
RBT BRI T E5W b X,

1E Mg % SiO, &l (Stern and Kilian, 1996) 7, Th 525k
FHPRIEEE, KBS S S LR T Wb R SRS g
PORHB LN, RS BHESBRE T B8R A B
RIKFE (adakite) JR4TX , 55 HREE 34 8.2 5 8 1% & —
FEAENRRAMARATS, B S8R ak—H,
AHTRBEEFELEAIEIBTZ MY RED
(AFC) e RIS MR MR (B 7) o BRI, X B B 3
AWEARR, ERETITEEH SR T 5SS 5 f vk
B B ER = , TSE AT AR R IR R S M R A
AFC RIS R . XEEH M Mg' 15 ey, (1) ZHAEHE
MIMERR(ET), ERSH KL AFC MiFE, SIT8EH
e () EUREFHTHERN ST HRMBERER(F3),. %
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RS YRR FT T A LIETA . RPTEH, Ba 73
PR EIE ST T Th, Bk, 5T AR Ba/Th M LR ERE
i M A R R R TR, MRy K
Ba/Th WAEEHE ( <100), % A9 Ba/Th tLIEM T RE 5k B
RFORAR B 1 WA 2% (Abratis, 1998) , ARFE FEE2H
RIESHTCR A AT LA B 08 R X A R4 Bn, KA
Nb/Zr H {8 72 3 1% 8 S 57 B0 /8 B PR PR I & 28 5 M AR &
(Pearce and Norry,1979) , B 8 WWRR T DR Ak Nb/Zr
HfE5 Ba/Th UEMZER X R, T, AXNEGRRTT
e IR X 2B TR AR w2 AR, B2, B
6,7,8 LEARA, T LUAMEIKE A RERETEASH
SR BUREAE AR B BIL I S R IR L AT

VLB — B, FE RS AL AL PR BX ,
Rt R 2R E THFN, X — AR MW EREETH
RRLFTER, AR — KSR MBEH KL LK, X
RERE, ERRTARREERBERIMHRER 2. Meng
and Zhang(2000) 38 i , ZEFF T R M-B it £ R, &
b RIS ZEFE—FIFRATRBRE; ERBLHE, X
— A AL, SR B et R A VR B KB 4%
HEPHERNY, FRRGT RIS EXA, It - HEVEH
FHESWREME. BEERS AR, H R0 H
T, SEBR MR R PR E—RNE RN NG Fibik
o T R BT 2R U8V A 36 B R AR b -1 T S B B e
REEGZBit, B, b RA 7SR R R4 4
WEKMER, RENSRIRKFHBRIERANER, L e d
(2001) ZEALEFRH 7 O B4R P, S F s T SR M 42 B B A
BMERAE, HHKLE Sm-Nd 1 Rb-Sr ZiHRE #2510
446 +23 1445 +31Ma, S LA XHMBRA S CELR, “ &%
REWENEA -, XFRH, THEHREX—HEMHR
HWEL

AR LAY, AL B G-B S I R LR, B2
RETEMTERBABEREARRRAMHE. NEKEF
BERRBGFERE: FTHEESRASNMRTR TR
THRKEEK, 24 Rb-Sr A RER N 45TMa (ZEEH S,
1993); EFRUREBBOKBFHRE K BENER
U-Pb4E{i¢ g 437 £ 58Ma( FEF-%,2000) ; BrFGH B E4
IR A RKIERE K, 24 Rb-Sr ZBHR RN 428Ma( 2
HF4,2000) ; AEEBWARNKEREE, BBREG
U-Pb 4E i 406 + 4 Ma(Lerch et al., 1995a,1995b; Li and
Sun,1995; Xue et al. , 1996,2001) ; @A TF R EN B
ISR AT AT LR T AR R &K, 4R U-Pb
R 402 £24 MaGATHBE,1999) . R XEEREYR
WEHAT LB, E B ATARRIE B HER o s s 13
PR AFTE S TBR AR B R R B A A 3 AR ik, B L 3
PR X B A 5% 400 Ma £ A M S5 bE XHBAL BT
MILEHA DRAEERB R CILKNA T LS N S, X
LRARPHXHBRASRUERER T HEEH NG,
HRE R AR L e BT 28 R A SRR SR 3 2R 04 P8 A R i
R BT Bedk , ST BIRABIR

Bt  S-AEYEZRETN IRELFHRRHE
#E5H9 Bh 20 Eurogranites &£ E 2 BIF X MM L RR . F
WP BE TR REEUR RRERAR MR
BHHEFBRRERE" RIXEMAZMENRE, TR
S RSN T EIER. FELRAMMERL TR
RHEMBRER, N X ERRR T EEEA,
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