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Abstract The Pantian iron ore deposit is a high-grade iron deposit with great prospecting potential. The orebodies mainly occur in
silico-calcium lithologic boundaries in the outer contact zone of the granite, and the mineralization is closely related to the granitic
intrusion. But there were little study on the granite. Therefore, petrogeochemistry characteristics and zircon U-Pb age of the granite is
studied in this paper to discuss its petrogenesis, tectonic setting, emplacement age and the relationship with the iron ore mineralization.
The LA-ICP-MS zircon U-Pb dating of the granite indicates that the granite intruded in Early Cretaceous (131. 68 +0. 48Ma, MSWD =
1.3). The granite is characterized by high-K calc-alkaline series and weakly peraluminous-metaluminous rocks, and has a moderate
smooth REE pattern characterized by lower Y REE, higher LREE than HREE, and obvious negative Eu anomalies, and has an
intensive enrichment in LILE and different depletion in HFSE. The petrogeochemical analysis shows that Pantian granite belongs to
highly fractionated I-type granites and forms on the post-collisional extensional environment. By analyzing the spatial distribution rule
and genetic relation between iron orebodies and the granite, we infer that the granite intrusion determine the spatial orientation of main
ore bodies, and the granite is the metallogenic geological body of Pantian iron ore deposit which is the typical silicon-calcium
mineralization. The lithologic boundaries between the clastic rocks of Lindi Formation and carbonate rocks of Huanglong-Qixia
formations are the beneficial ore-forming positions. And the deposit we study in this paper belongs to the typical metallogenic

mechanism of “multi-factor coupling, critical transformation, and marginal metallogenesis”.

Key words Highly fractionated I-type granites; Zircon U-Pb geochronology; Silico-calcium lithologic boundaries; Iron ore deposit;
Pantian
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Fig.1  Geological map of the Pantian iron ore deposit
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Fig.2  Geological profile of the exploration line No. 101 of the Pantian iron ore deposit
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Table 1 Major (wi% ), trace elements and REE ( x 10 ™) contents of Pantian granite

i PT-b6 PT-b7 ZK1204-b1 RS PT-b6 PT-b7 7K1204-b1
Si0, 77.68 77.52 77.16 Ho 0.55 0.55 0.55
Tio, 0.10 0.10 0.14 Er 1. 89 1.79 1.87

Al O, 12.07 12. 10 11.91 Tm 0.38 0.33 0. 40

Fe,0, 0.58 0.43 0.52 Yb 2.74 2.50 3.04
FeO 0.15 0. 30 0.38 Lu 0.42 0. 40 0.51
MnO 0.02 0.02 0.03 Y 15.57 15. 41 17. 65
MgO 0.07 0.08 0.16 SREE 109. 6 122.4 143.9
Ca0 0.33 0. 30 0.93 LREE 98.90 111.6 132.3
Na, 0 3.85 3. 80 3.04 HREE 10. 70 10. 80 11.62
K,0 4.58 4.74 4.96 LREE/HREE 9.24 10. 33 11.38
P,0; 0.01 0.01 0.02 (La/Yb) y 6.95 9.11 9.71

Bk i 0.29 0.31 0.48 (La/Sm) 8.74 8.38 10. 11
Total 99.72 99.71 99.74 (Gd/Yb) y 0. 60 0. 80 0. 68
A/NK 1.07 1.06 1.15 SEu 0.51 0.52 0.63

A/CNK 1.02 1.01 0.99 5Ce 1.11 0.96 0. 88

K,0/Na, 0 1.19 1.25 1.63 Rb 133.1 131.2 128.7
AKI 0.94 0.94 0. 87 Ba 112 121 373
K, 0 + Na, 0 8.43 8.54 8.00 Th 23.67 26. 30 31.55
AR 5.25 5.43 4.30 U 3.26 4.09 6.90
DI 97.08 97.18 93.95 K 38048 39364 41177
La 26.51 31.70 41.11 Ta 1.74 1.45 1.99
Ce 53.16 55.75 63.78 Nb 25. 44 24.53 26. 60
Pr 4.29 5.31 6.14 Pb 12.8 14.9 15.3
Nd 12. 65 15.95 18.13 Sr 20 26 138
Sm 1.96 2.44 2.63 p 45.83 45.12 97.05
Eu 0.34 0.42 0.53 Zr 105.6 106. 8 73.8
Gd 1.98 2.43 2.49 Hf 4.51 4.64 2.92
Th 0.37 0.41 0. 40 Ti 582 577 856
Dy 2.37 2.39 2.37

#:A/NK = AL, 0;/(K,0 + Na,0) ( molar/molar) ; A/CNK = Al,0;/(K,0 + Na,O + CaO) ( molar/molar) ; AKI = (K,0 + Na,0)/Al,0; ( molar/
molar) ; DI-43 S F5 50 AR-TJE 3
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Fig.3  Photographs and microscopic images of granite and iron ore from Pantian deposit
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(a)-the contact boundary between granite and magnetite skarn; (b)-granite, sample ZK1204-bl; ( c-e)-microphotographs of granite, sample
7K1204-b1; (f)-microphotograph of ore, sample ZK1204-b12. Kfs-K-feldspar; Pl-plagioclase; Qtz-quartz; Bi-biotite; Sph-sphene; Gr-garnet; Mag-

magnetite; Sp-sphalerite
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Pantian granite and Dayang-Juzhou granites

Data of Dayang-Juzhou granites after Zhao et al. , 1983 ; Zhang et al. , 2012a; data source of Fig. 6, Fig. 8 and Fig. 9 same as in this figure
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Fig. 10 Mineralization model of Pantian iron ore deposit
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