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Abstract: To understand the genesis of Ma’anshan rock composed of early period pegmatite and megacryst porphyritic adamel-
lite, medium period fine granite and late period granite porphyry dykes, intrusion epochs are confirmed using SHRIMP and
LA-ICP-MS zircon U-Pb methods. The dating shows that the pegmatite porphyritic adamellite is 132.241.6 Ma (MSWD=1.9,
n=11), the megacrysts porphyritic adamellite 127.7 +=1.2 Ma ( MSWD=1.1, n=10) . the fine-grained granite 128.3+1.1 Ma
(MSWD=1.7, n=10) and the granite porphyry dykes 127.441.8 Ma (MSWD=0.77, n=11). Rock geochemistry shows that
the rock from early to late has the characteristic of alkali series shoshonite series evolving to high potassium calc (during evolu-
tion ), whereas the differentiation degree gradually increases. The porphyritic adamellites have the characteristics of high SREE
content, obvious differentiation between light rare earth and heavy rare earth elements , with a strong negative Eu anomaly and
weak rightward REE distribution patterns. It is enriched in elements of K, Th, U, Rb and weakly depleted in Ba,Sr, P, Nb,
Ta, Ti. The fine-grained granite and granite porphyry dyke have the characteristics of lower SREE content, not obvious differ-
entiation between light and heavy rare earth elements, with a strong negative Eu anomaly. and “V”-type REE distribution pat-
terns. It is enriched in elements of K, Th, U, Rb, strongly depleted in Ba, Sr, P, Nb,Ti. Ma’anshan rock was formed by the

function of partially molten magma emplacement successively crystallization differentiation and it is the product of intraconti-
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nental extension after the Early Cretaceous subduction orogeny in Northwest Zhejiang-South Anhui, with the characteristic of

highly fractionated I-type granites.

Key words: zircon U-Pb; geochemistry; petrogenesis; Ma'anshan rock; Zhejiang and Anhui border area.
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Fig.1 Sketch geological map of the Ma’anshan pluton
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Fig.2 Field picture and microphotographs of the Ma’anshan pluton
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Table 1  Major element (%) and trace element (10™°) compositions of granites

b E R Bk R AE R A R BER KA A KAL) Ak ¥
- D0008 D0031 D0001 D0009 D0002 D0002-3 D0007 D0030 D0034
SiO; 67.09 73.98 67.79 69.31 75.86 76.51 74.47 76.17 76.74
TiO, 0.56 0.15 0.47 0.40 0.09 0.06 0.23 0.07 0.07
Al O3 14.90 13.61 14.63 14.75 12.12 12.55 12.73 12.74 12.66
Fe, O3 1.20 0.35 1.07 0.76 0.91 0.23 1.24 0.61 0.81
FeO 2.75 1.19 2.45 2.23 0.58 0.43 0.56 0.36 0.11
MnO 0.10 0.06 0.08 0.08 0.03 0.04 0.06 0.05 0.04
MgO 1.26 0.34 1.08 0.86 0.18 0.19 0.50 0.21 0.21
CaO 2.60 1.49 2.36 2.20 0.71 0.89 0.48 0.80 0.40
Na, O 3.53 3.68 3.34 3.51 3.61 3.48 3.74 3.25 2.90
K, O 4.64 4.57 4.68 4.91 5.08 4.68 5.00 5.22 5.14
P, 0; 0.20 0.05 0.20 0.14 0.01 0.01 0.08 0.02 0.02
H,O" 0.60 0.40 2.10 0.50 0.60 0.50 0.80 0.40 0.70
Ba 820.00 243.00 762.00 738.00 55.60 22.60 237.00 68.90 135.00
Rb 158.90 192.30 190.80 181.90 351.90 252.30 190.80 255.30 234.40
Sr 210.70 57.20 264.82 163.30 51.21 23.76 54.61 20.32 25.48
Y 37.69 58.03 39.74 42.42 35.47 32.95 28.14 56.30 48.36
Zr 237.00 124.00 210.86 195.00 52.41 64.00 122.00 87.00 100.00
Nb 18.86 18.91 13.88 18.33 11.12 13.78 18.28 22.43 26.28
Th 11.93 13.26 18.06 13.36 18.90 22.13 16.57 20.51 20.95
Hf 9.34 5.65 7.21 7.11 2.46 2.88 4.85 4.72 4.40
Ta 0.74 0.87 1.29 1.15 2.12 1.11 1.57 3.69 2.40
Li 45.90 48.32 — 52.84 - 9.49 19.13 57.29 8.09
Ga 20.00 19.20 — 20.10 — 15.60 17.40 17.00 15.50
Cd 0.11 0.07 — 0.04 — 0.02 0.04 0.08 0.01
Au 0.26 0.27 — 0.35 - 0.53 0.31 0.46 0.57
Cu 7.25 1.92 — 6.53 - 1.42 3.13 1.20 1.33
Pb 20.00 28.00 — 23.00 — 41.00 33.00 35.00 31.00
Zn 62.82 32.97 — 56.39 — 14.68 42.11 22.75 23.70
Ag 0.05 0.04 — 0.06 — 0.03 0.12 0.06 0.09
Sn 4.83 3.59 — 4.56 - 3.69 5.21 8.84 4.14
Be 3.73 4.27 — 4.37 - 5.06 2.91 7.19 2.59
Mo 0.54 0.18 — 1.13 - 0.29 0.13 0.18 0.22
Cs 7.12 6.23 — 7.21 — 5.23 2.86 15.37 3.85
W 0.50 0.06 — 7.06 — 0.42 1.75 2.39 1.12
U 3.49 3.00 - 4.32 - 10.12 4.22 7.78 5.01
La 48.18 39.23 59.36 46.17 14.60 12.90 18.21 12.06 19.95
Ce 96.00 83.10 123.59 92.91 31.86 32.32 43.76 27.52 39.27
Pr 11.60 10.30 14.40 11.10 4.75 4.64 4.64 3.87 5.71
Nd 46.98 41.19 49.93 45.48 19.34 20.23 18.68 17.04 23.92
Sm 8.92 9.46 8.81 8.97 4.58 4.82 3.87 4.99 6.02
Eu 1.37 0.56 1.44 1.29 0.35 0.27 0.46 0.25 0.42
Gd 7.52 8.33 7.95 7.66 3.84 4.20 3.54 4.80 5.80
Thb 1.13 1.55 1.21 1.20 0.78 0.76 0.68 1.05 1.13
Dy 6.55 9.33 6.95 7.15 4.95 4.65 4.29 7.38 7.15
Ho 1.29 1.88 1.30 1.43 1.02 0.99 0.91 1.66 1.52
Er 3.80 5.90 3.80 4.30 3.20 3.30 3.00 5.60 4.90
Tm 0.54 0.91 0.57 0.63 0.56 0.55 0.48 0.99 0.77
Yb 3.48 6.22 3.81 4.14 4.21 3.99 3.59 7.40 5.41
Lu 0.51 0.92 0.52 0.60 0.64 0.64 0.56 1.15 0.82
0Eu 0.50 0.19 0.52 0.46 0.25 0.18 0.38 0.15 0.21
LREE 213.08 183.86 257.52 205.95 75.48 75.17 89.62 65.73 95.29
HREE 24.81 35.03 26.11 27.12 19.22 19.11 17.08 30.05 27.50
L/H 8.59 5.25 9.86 7.59 3.93 3.93 5.25 2.19 3.47
(La/Yb)n 9.92 4.53 11.20 8.00 2.49 2.32 3.64 1.17 2.64
> REE 237.90 218.90 283.60 233.10 94.70 94.28 106.70 95.77 122.80
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Fig.5 Chondrite-normalized REE distribution patterns (a) and primitive mantle-normalized trace element spidergrams (b)
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BRAG 2R AR KA W) 2 FEAE 1 43 A UL (King ez al.,
1997 B il H R B & Si0, % & (67.09% ~
76.74%,F ) 73.10%) . & (KO + Na,O Ky
8.02% ~8.74%) Al & FeOT/MgO [ {H (3.04 ~
777 Ay AR ER (78.62~95.01,F 1 89. 1) #H+1F ,
R EMAD T @ RES &0 e R,

IR AT TEWE AR 0T — 55 358 0 5 25 0 v I A ARG, FL B
FR o R R S10, B FEAR , {H A 5 R
T 3K TR Wl K A A R R STO, S B 1S it 1
(Wolf et al.,1994) , [Nt P,O; 5 SiO, &plA K
Oy AL R AR AL A ST LU R X 43 T3 A RIZE B
SO S BAE A28 (King et al.»1997; Wu et al.,
2003;Li et al..2007b). #1115 M4k 4R o — 55 4
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SR L IR 2 5 T RIAE R A Th fY &
EAEAEEE. HS Rb & & 2 EM L (Li et al.,
2007b) L EIC R RIS B R A B S Th &
H(11.93~22.13) FE Y & (28.14~58.03) . I 5
Rb & (158.9~351. ) W A IF L X R, D1l &
1410 000 X Ga/Al HAE N 2.31~2.67,F ¥k 2.50,
BA/NT A BIFE R A B e (>2.60), HEA &
FeO1/MgO HAB (3.04~7.77) , SR X & 40 5 1
RIAE 5 8 (Li et al., 2007b) F 74 56 %) JEE 397 2R 35 2
B 1 B K A4 E (Zhu et al.,2009) FHALL. 7E
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Ce-+Y 5 fi (B 8) il =I5 A & 70 5 1 BUAE B
A DXL R A O B e o A PR AR AT BE K g S T A
s, 5 A RAE K S (Wong et al.,2009; 1§ 2
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Fig.8 Fractionated discrimination diagrams of the Ma’anshan pluton
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Table 3 The eras of intrusive rocks in Northwest Zhejiang and adjacent area
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