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Fig.1 Geological map of Narigongma porphyry molybdenite—copper

deposit ( after Qinghai geological survey institute ,2007)
;2- 3- 4- i5- 16— i7- 5-8—Mo
;9—Cu ;10— ;11— ;12—
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1 —quaternary sediment ;2—basalt of Permian ;3 —biotite porphyry;4—quartz diorite ;5—porphyry ;6—Fine—grained —rock ;7-
fault;8—Mo orebody;9—-Cu orebody ; 10-sericite rock ;11 —propylite ; 12 —sample location
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1 (Wy/ %)
Table 1 Electron microprobe analyses of biotite
Si0, TiO, Al, Oy FeO MnO MgO Ca0 Na, O K,0 F Cl >
802-B1-4-1 1 37.48 2.94 14.05 14.53 0.18 14.98 0.04 0.15 9.87 0.76 0.10  95.08
802-B1-5-2 37.29 2.74 13.88 15.26 0.32 14.37 0.10 9.7 1.70 0.09 95.52
004-463A-10-1 2 38.75 2.07 13.80 13.19 0.15 16.72 0.03 0.22 9.84 1.06 0.12  95.95
004-463A-10-3 38.10 2.05 13.67 13.28 0.16 16.23 0.05 0.00 9.75 2.02 0.17  95.48
004-463A-10-4 39.68 1.89 12.84 12.16 0.23 17.43 0.11 0.05 10.02 1.54 0.11  96.06
004-497-12-1 37.82 3.82 15.16  16.70 0.40 11.18 0.18 0.28 9.45 1.21 0.22  96.42
004-497-12-2 37.17 3.66 15.70  15.94 0.30 11.22 0.09 0.33 9.52 0.77 0.27  94.97
004-497-12-3 37.30 3.52 15.44 16.28 0.45 11.85 0.07 0.23 9.57 1.35 0.09 96.15
004-497-12-4 38.54 3.12 15.96 15.61 0.32 11.86 0.08 0.40 9.78 0.62 0.15 96.44
004-497-15-1 38.27 3.52 14.59  11.68 0.12 15.04 0.19 0.25 10.21 1.71 0.09 95.67
004-536-1-13 37.81 3.59 12.88 15.95 0.28 14.77 0.10 0.09 9.58 0.41 0.11 95.57
004-536-2-2 37.86 3.36 12.56  15.82 0.48 14.26 0.08 0.34 9.46 0.89 0.16  95.27
004-536-3-1 36.67 3.46 12.56  16.10 0.48 14.17 0.12 0.12 9.62 1.23 0.24  94.77
409-B28-1-4 37.43 3.80 12.96 15.97 0.34 14.09 0.07 0.23 9.62 1.56 0.18  96.25
409-B29-5 36.80 3.68 12.93 16.22 0.45 14.02 0.12 0.30 9.42 1.73 0.21 95.88
409-B29-6-4 37.48 3.57 13.25  15.29 0.18 14.42 0.08 0.26 9.73 1.50 0.16  95.92
805-311-1-2 37.58 3.33 13.43  15.50 0.44 13.68 0.11 0.27 9.44 1.29 0.16 95.23
805-311-1-Bi 37.19 3.97 12.84 16.18 0.36 13.77 0.05 0.08 9.30 1.91 0.17 95.82
B29-5-2 38.13 3.57 12.76  15.36 0.20 14.32 0.08 0.04 9.72 1.00 0.22  95.40
004-77-1-4 3 39.43 2.30 14.55 11.18 0.17 17.79 0.25 9.46 0.87 96.00
004-77-1-5 40.18 1.64 14.52 9.98 0.04 18.10 0.15 10.18 0.66 0.18 95.63
005-B14-1-7 38.31 1.36 15.18 13.83 0.12 16.03 0.12 0.14 10. 06 0.12  95.27
005-B27-1-2 37.29 2.98 13.65 15.61 0.18 14.22 0.05 0.13 9.83 1.40 0.13  95.47
:1: ,2: ,3: o : ( ) ) EPMA -
1600, 1% ,2009.5, -
2
Fig .2 Microphotographs of ore—bearing porphyry
a-— (Bt), ;b- (Bt), ;
c— (Am) sd—. (Kf) s ;
e— (P, B (Q)

a—corrosion of biotite( Bt) in biotite granite—porphyry ; b—chloritization of biotite( Bt) in biotite granite—porphyry ; c—chlori-
tization of amphibole in diorite porphyry;d—feldspar phenocryst( Kf) in biotite granite—porphyry;e—twin and zonal struture of
plagioclase( Pl) in biotite granite—porphyry ; f—corrosion and regrowth of quartz( Q) in granite—porphyry
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Si0, 50.64% ~54.65% , 52.89% ;
MgO 16.27% ~19.80% , 17.74% ;
CaO 10.70% ~11.87% ,
11.41% ;FeO 6.70% ~11.42%
( 2) . Mg/ ( Mg+TFe)
0.72 ~0.82, 0.76,
) ,
Si0, \MgO , FeO ALO,
o Leake (1997) ,
W(AI+Fe* +Ti),, 30 %V()(Fezl?\/ln) ) >
3 ( Foster,1960) ’
( (1990) ; (2008), o) 4.3
Fig .3 Classification diagram of biotite ( after Foster, ’ 10mmx50 mm,
1960) ( Rock data of Yulong Cu Ore—belt from Ma ¢ 2d); :
(1990) ; Jiang (2008) ,The same below. ) H ,
- - - (V- ; , ( ),
V- s VI-
I —phlogopite ; Il —ferro—phlogopite ; ll —-Mg—-biotite ’ ’
IV ~Ma—Fe—biotite; V ~ferro—biotite ; VI —siderophyllite ’ ’ ’
4.2 /
° Ca0 (0. 06%
’ ~0.38% ) ,Ab (4.47% ~18.77% ) ,Or
: ( (80.23% ~95.19%)( 3),
2e). ’ ’ \ Sr.Ba, ,
2 (wy/ %)
Table 2 Electron microprobe analyses of amphibole
Si0, TiO, AL O, FeO MnO MgO Ca0 Na, 0 K,0 by P/kbar
802-B1-1-1 1 53.28 0.39 2.73 10. 86 0.35 17.20 11.23 0.61 0.30 96.95
802-B1-2-3 50.92 0.40 5.44 11.42 0.18 16.40 11.62 0.97 0.54 97.89 1.38
802-B1-2-6 * 52.59 0.59 3.83 10.35 0.40 16.73 11.63 0.62 0.26 97.00
802-B1-2-7 = 50. 64 0.54 5.42 10. 81 0.26 16.27 11.68 1.07 0.51 97.20 1.39
802-B1-3-3 52.65 0.13 4.45 10.17 0.26 16.75 11.87 0.63 0.17 97.08
802-B1-5-1 53.34 0.21 3.27 10.30 0.21 17.36 11.50 0.63 0.28 97.10
005-B14-1-1 3 54.18 0.35 2.77 8.55 0.29 19.13 10.98 0.73 0.20 97.18
005-B14-1-4 54.65 0.40 2.12 10.20 0.44 18.20 10. 89 0.31 0.25 97.46
005-B14-2-1 54.50 0.25 8.01 0.49 19.80 11.51 0.39 0.25 95.20
005-B14-5-1 52.77 0.45 2.77 10.33 0.16 18.36 10.70 0.82 0.14 96. 50
004-77-1-1 =* 52.23 0.47 5.26 6.70 0.24 18.97 11.86 0.62 0.23 96.58 1.18

*
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3

(wy/ %)

Table 3 Electron microprobe analyses of feldspar

Si0, Ti0, ALO; FeO0 CaO Na,0 K,0 S0  BaO > Ab Or An
004-465-6-2 63.52 18.06 0.67 0.12 0.71 15.57 0.52 99.17 6.44 92.96 0.60
004-497-13-8 64.95 0.06 17.84 0.07 0.10 1.52 14.44 0.78 99.76 13.72 85.78 0.50

004-505A-1-15 65.27 17.49 0.20 0.07 0.50 16.19 0.62 0.16 100.50 4.47 95.19 0.35
004-536-1-14 65.39 0.09 17.65 1.72 14.81 99.66 15.00 85.00 0.00
409-B28-1-5 64.36  0.22 18.46 0.31 0.06 2.09 13.70 1.10 100.30 18.77 80.94 0.30
409-B14-1-2 65.35 17.82 0.12 1.62 14.84 99.75 14.15 85.27 0.58
409-B14-1-6 64.12 0.05 17.67 0.13 1.76  14.68 98.41 15.32 84.06 0.63
409-B19-1-1 64.74 0.04 18.09 0.19 0.29 1.61 14.99 99.95 13.84 84.78 1.38
409-B9-7-2 65.82 18.17 1.25 15.04 100.28 11.21 88.79  0.00

409-B14-1 66.00 18.19 0.04 0.38 2.22 14.99 101.82 18.06 80.23 1.71
4.4 ; ,
, )
, )
; ( 26); ;
’ 5 ’
( 4,
, 4.6
o s )
o ( 2e), ; ;
5 o
, N N
N ,
4.5 ,
’ ’ e} -
4 (wy/ %)
Table 4 Electron microprobe analyses of plagioclase
Si0, Al 0, FeO Ca0 Na, 0 K,0 > Ab Or An

802-B1-1-3 58.95 24.98 0.27 6.54 8.90 0.16 99.80 70.53 0.83 28.64
802-B1-2-8 58.34 25.35 0.43 7.27 8.12 0.14 99.65 66.40 0.75 32.85
802-B1-3-4 59.16 25.33 0.25 7.21 8.42 0.14 100. 51 67.38 0.74 31.88
802-Bl1-5-4 66.09 18.74 0.09 1.12 12.76 0.20 99.00 94.44 0.97 4.58

004-536-1-10 61.90 22.66 0.08 4.12 9.86 0.77 99.39 77.99 4.01 18.01

004-536-2-1 61.72 22.61 0.18 4.42 10.26 0.65 99. 84 78.14 3.26 18.60

005-B27-1-1 63.99 21.28 0.19 2.60 10.71 0.33 99.10 86.62 1.76 11.62

409-B29-3-1 56.55 26.93 8.49 7.39 0.35 99.71 60.02 1.87 38.11

409-B29-3-2 58.78 25.23 0.29 6.57 8.60 0.10 99.57 69.94 0.54 29.53

409-B29-4-1 61.50 22.69 0.16 4.68 10. 65 0.26 99.94 79.43 1.28 19.29

409-B29-7-1 66. 20 20. 15 1.88 11.84 0.17 100.24 91.14 0.86 8.00
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( Abdel and Rahman,1994 )
Fig 6 TFeO-MgO-Al,O,diagram of biotites
(after Abdel and Rahman,1994 )
A- ;P ( S

) ;C—
A-—area of biltite in alkali granite of the non—orogenic ; P—area of biotite
in peraluninous ( including S—type) ; C—area of biotite in calc—alkaline

granite of the orogenic belt
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Mineralogical Features of Porphyries in the Narigongma Mo( —Cu) Deposit, Southern Qinghai and

their Implications for Petrogenesis and Mineralization

HAO Jin—hua'*, CHEN Jian—ping'*, TIAN Yong—ge’, LI Yu-long’, YIN Jing—wu'
(1. State Key Laboratory of Geological Processes and Mineral Resource ,China University of Geosciences ,Beijing 100083 ;

2. Institute of Land Resources and High Techniques,China University of Geosciences ,Beijing 100083 ;

3. Qinghai Geological Survey Institute ,Xining 810012)

Abstract; This paper focuses on the study of the ore—bearing porphyry of the Narigongma deposit through mineralogical and geochemical analyses.

The result reveals that the biotite phenocrysts in the deposit are ferri—phologopite or magnesium—rich biotite and the amphiboles are magnesium amphi-

boles, tremolites or actinolites. The porphyry should be classified as I-type granite, which was originated from the mantle ,meanwhile assimilated crustal

material is also present. The crystallization pressure of the porphyry is 1. 18 ~1.39x108Pa. The crystallization temperature of the biotite porphyry is esti-

mated to be 550°C ~650°C , whereas that of the leucogranitic porphyry is about 500°C ~550°C. The geochemical characteristics regarding ratio Mg/Fe

and contents of Ti,Al,K,Na,Ca,F and Cl suggest favorable ore—forming potential in the Narigongma deposit. The crystallization temperature and pressure

are both lower than that in the Yulong ore—forming belt, which indicates that the former was probably developed shallower than the latter. Besides, the in-

ferred difference in the forming depth also suggests that more crustal material had contributed in the formation of the shallower Narigongma deposit.

Key words ; mineralogy , biotite , petrogenetic and metallogenic , Narigongma , Southern Qinghai
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