31 5 Vol. 31 No. 5 681690

2012 9 ACTA PETROLOGICA ET MINERALOGICA Sep. 2012
40 39
Ar-""Ar
1 2 3 2 2 4 5
1 1 1
1. 430205 2. 100037
3. 100037 4. 100083
5. 330201
4U/\r_39/\r
Mg Fe + Mg+ Mn+ Ti 0.90~0.94 A I Ar
Total age 112.3 Ma 113.6 £+ 1.6 Ma
112.6+£1.6 Ma 113 Ma
87 Ma -
113 Ma -
401\1‘—3:)/&“1
P578.959 P597°.3 A 1000 - 6524 2012 05-0681-10

Mineralogical characteristics and “’Ar-*Ar dating of phlogopite
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Abstract: The Nixiong ore field, located in the Longgeer-Gongbujiangda fault uplift zone, is an important part
of Cogen-Shenzha iron and copper metallogenic belt. The Gunjiu iron deposit lies in the northwest of the Nixiong

ore field. The ore bodies mainly occur in the contact zone, which lie between the intrusive granodiorite and mon-
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zogranite and the Permian Dibucuo Formation, with some also located in the interlayer fracture zone of Dibucuo
Formation. The main metallic minerals include magnetite, hematite and maghemite, with small amounts of
limonite and goethite, whereas the skarn minerals such as grossular, andratite, diopside, sahlite, ferrosalite,
serpentine, phlogopite, actinolite, epidote and chlorite are developed in the Gunjiu iron deposit. Among these
minerals the phlogopite is closely associated with magnetite. Electron microprobe analysis and ** Ar-*’ Ar dating
of phlogopite were conducted in this paper. Electron microprobe analyses show that the phlogopite from the
Gunjiu iron deposit is rich in magnesium but low in iron, with Mg/(Fe + Mg+ Mn + Ti) value being 0.90 ~
0.94. The *Ar-*Ar dating of phlogopite does not yield a plateau age or isochron age but a total age of 112.3
Ma. The value represents the time that magnetite started to precipitate and is well consistent with the published
LA-ICP-MS zircon U-Pb age of 113.6+1.6 Ma and 112.6 + 1.6 Ma from granodiorite and monzogranite. The
result suggests that the iron mineralization took place in late Early Cretaceous at about 113 Ma. Different from
iron mineralization, the copper mineralization mainly occurred in early Late Cretaceous at about 87 Ma. Com-
bined with regional geology and the published data, the authors hold that the Gunjiu iron deposit is related to the
southward subduction of Bangong Co-Nujiang Ocean crust. In late Early Cretaceous (113 Ma), the Gangdise
and the Qiangtang continental crust started to collide. The subducted oceanic crust of Bangong Co-Nujiang began
to rotate under the diving inertia and/or gravity drag. Because of the rotation of the oceanic crust, the astheno-
spheric fluids were upwelling and caused partial melting of the lithospheric mantle and the overlying crust due to
the tremendous heat. At last there formed the mixed magma, which intruded upward under the back-arc exten-
sional condition, forming intrusive rocks and fractionated a large number of ore-forming fluids. Meanwhile, the
ore-forming fluids met the stratigraphic formation. There occurred contact metasomatism and eventual formation
of the magnetite deposit.

Key words: *’Ar-* Ar dating; mineralogy; Gunjiu iron deposit; Nixiong ore field; Cogen; Tibet
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Fig. 1 Sketch geological map of the Gunjiu iron deposit after Yu Yushuai et a/. 2011
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Fig. 2 Geological section of Fe2 ore body in the Gunjiu iron deposit after Jiangxi Institute of Geological Survey 2007
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Fig. 3 Hand specimen photographs (a, b) and microphotographs (es ds ¢) of phlogopite from the Gunjiu iron deposit
a MBI T AT BRAEATRREZBEEE: bV FELATT BRE-LBR R T RESBEE M (R dUEmIAED.
(A —M KT M F S S Mag KV . PRl 2=t Py—8 %0 : Srp—8A
a—euhedral pesudohexagonal tabular aggregate of phlogopite in magnetite; b —euhedral-subhedral tabular aggregate of phlogopite in skarn hornfels:

c(plainlight), d{ecrossed nicols), e(reflected polarized light )—late magnetite cutting across phlogopite; Mag—magnetite; Phl—phlogopites;
Py pyrites Srp—serpentine
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Table 1 Electron microprobe analyses of phlogopite from the Gunjiu iron deposit
Rome CQ09-15 CQO09-15
7-2.1 7-2.3 7-3.1 10-1.1 10-1.3 10-2.1 10-2.2
SiO, 41.258 40.832 41.489 40.013 39.873 37.033 39.82
TiO, 0.119 0.206 0.115 0.010 0.010 0.096 0.140
NLO5 14.279 17.594 15.75 16.224 17.546 16.316 16.177
FeO 3.243 4.016 4.397 3.077 3.197 3.963 3.058
MnO 0.096 0.109 0.048 — — 0.446 0.080
MgO 27.818 25.743 24.205 23.863 24.563 25.726 24.629
Ca0 - - - 0.004 0.004 0.003 0.007
Nz, O 0.121 0.15 0.314 0.228 0.128 0.148 0.191
KO 8.269 10.080 10.89%4 12.986 11.386 8.828 12.209
F 0.381 0.675 0.613 — = 0.756 0.725
Total 95.584 99.405 97.825 96.405 96.707 93.315 97.036
Si 2.869 2.763 2.870 2.833 2.785 2.679 2.791
ALY 1.131 1.237 1.130 1.167 1.215 1.321 1.209
ALY 0.039 0.166 0.154 0.186 0.230 0.070 0.128
Ti 0.006 0.010 0. 006 0.001 0.001 0.005 0.007
Fel* 0.127 0.103 0.083 0.000 0.000 0.048 0. 000
Fe** 0.061 0.125 0.171 0.182 0.187 0.191 0.179
Mn 0.006 0.006 0.003 0.000 0.000 0.027 0.005
Mg 2.884 2.597 2.496 2.518 2.558 2.774 2.574
Ca 0.000 0.000 0.000 0. 000 0.000 0.000 0.001
Na 0.016 0.020 0.042 0.031 0.017 0.021 0.026
K 0.734 0.870 0.961 1.173 1.015 0.815 1.092
Total 7.873 7.897 7.917 8.092 8.008 7.952 8.011

R T



686 31
SiO, 37.03% ~41.49% 5 2011
40.05% ALO; 14.28% ~ Total
17.59% 16.27% FeO 3.06%  age
~4.40% 3.56% MgO Ar-Ar  K-Ar
23.86% ~27.82% 25.22% K,O 12 112.3 Ma
8.27% ~12.99% 10.66% F F
0.000% ~0.756% Mg Fe +Mg+Mn+ 4
Ti  0.90~0.94 0.92
4 4.1
40Ar _39Ar
2011 WAr -
39Ar
Owen 1988 Selby ez al. 2002
2011
3c d e
401’\I—39AI
112.3 Ma Total age
Ar 400 ~ 480C
Al Fe™+Ti Fe’*+Mn Giletti and Tullis 1977
4 Foster 1960 350°C
Fig. 4 Classification of mica from the Gunjiu iron 112.3 Ma
deposit after Foster 1960
2011
3.2 WA HAP LA-ICP-MS U-Pb
700 ~ 112.6+1.6Ma 113.6+1.6 Ma
1400C 12
2 700~900°C 4 112.3 Ma
24.9 ~112.1 Ma ¥ Ar -
7.60%
1986 Ar
1997  900~1040C 113 Ma 2011
¥ Ar 29.84% 119.4
~120.7 Ma 1040~1 080C I Ar
22.19% 116.2 Ma 1080~ 1240C O Ar-? Ar 112.3 Ma
I Ar 39.74%
109.2~114.2 Ma 1240~ 1400C ¥ Ar
0.63% 56.4 Ma Ar
3
¥ Ar 50%
2006 2006 2007
3 ¥ Ar 50% LA-ICP-MS U-Pb 89.9



5 AP Ar 687
2 40AI._39AI.
Table 2 **Ar-* Ar isotopic age analyses of phlogopite from the Gunjiu iron deposit
: C 4UAI_ 3‘)A1, . 36AI_ 3‘)Ar . 37Ar 3‘)A1, . 38AI_ 3‘)Ar . -'1[)Ar % F SQA]_ 1071411101 3‘)Ar 9% t Ma +18 Ma
700 323.6140 1.0714 1.747 4 0.2525 2.20 7.1376 0.05 0.18 67.0 22
800 82.728 5 0.2710 0.0430 0.0762 3.18 2.6329 0.65 2.74 24.9 0.97
850 55.4203 0.1619 0.000 0 0.0560 13.65 7.5637 0.55 4.92 70.6 1.4
900 22.8182 0.0361 0.0000 0.0336 53.27 12.1551 0.68 7.60 112.1 1.4
960 15.9459 0.009 7 0.0052 0.0273 82.02 13.079 2.17 16.13 120.4 1.2
1000 14.1798 0.003 6 0.0000 0.0256 92.54 13.1223 2.23 24.88 120.7 1.2
1040 13.599 2 0.002 1 0.008 8 0.0250 95.36  12.968 5 3.2 37.44 119.4 1.2
1 080 13.053 1 0.0015 0.018 8 0.0245 96.67 12.6182 5.64 59.63 116.2 1.1
1120 12.862 1 0.0016 0.0334 0.024 5 96.29 12.3854 4.76 78.36 114.2 1.1
1180 12.8117 0.0018 0.0273 0.024 4 95.76  12.2688 4.21 94.92 113.1 1.1
1240 12.893 8 0.0037 0.299 2 0.0252 91.71 11.8275 1.13 99.37 109.2 1.3
1400 16.3524 0.0370 8.5380 0.0309 36.80 6.0591 0.16 100 56.8 3.4
m F:4UAI_'\ 3‘)AI, 4()AI,* 3‘)Ar
140
' =
Total age=112.3Ma 2008 2010 Zhu et al.
2011 2011
<
=
} —
Ding et
al. 2003 65 Ma
2003 2006a Hou and Cook 2009
O L L L L L L L
0 20 40 60 80 100
PAR R E%
5 OAr FAr
Fig. 5 “°Ar-*Ar age spectrum for phlogopite
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