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Fig. 1 Geological map of the Sadaigoumen molybdenum deposit( after Dai et al. ,2007)
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monzonitic granite ;7 —Archean migmatitic granite ;8 — Archean migmatitic gneiss ;9 —orebody ; 10 —prospecting line ; 11 —geo-
2-speculative boundary line of potassic zone ;13 —speculative boundary line of pyrite phyllic zone ;14 -speculative boundary

line of propylitic zone
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Fig. 2 Cross section along prospecting line No. 3 in the Sadaigoumen molybdenum
deposit( after Dai et al. ,2007)
;2- 3 s4- i5- 66— (Mo=0.06%) ;
7- (0.03% <Mo<0.06% ) ;8-
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6-orebody( Mo=0. 06% ) ;7—- orebody (0. 03% <Mo<0. 06% ) ;8-Drilling hole
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3
Fig. 3 Characteristics of mineral alteration of the Sadaigoumen molybdenum deposit observed by microscope
(a)- (P (Se) ( K6, )5(b)- (Ch),
. ( ZK6 100m );(e)- (Ms)+ (F1)( ZK19 s
)5 (d)- (Ce) ( 7K38 , );(e)- (Kf) ( ZK7
, )5(H- (Mi) Q) ( 7 , )

(a) —multiple twin of plagioclase(Pl) , in the surface of which is clayization and sericitization( Se) , ( point ZK6 is the sample site,which is in
the pyrite phyllic zone ) ; (b) — biotite has altered into chlorite( Ch) ,but still retains the crystal shape and cleavage of biotite, ( the sample site
is located in about 100 m away from the east of point ZK6 ,which is in the propylitic zone) ; (¢) —muscovite( Ms) and fluorite( F1) , (the sample
comes from point ZK19,which is in the pyrite phyllic zone) ; (d) —Multiple twin of calcite( Cc) , (the sample comes from the vicinity of point
ZK8 ,which is in the propylitic zone) ; (e) —the early plagioclase has been wrapped by the Late K—feldspar( Kf) , (the vicinity of point ZK7 is
the sample site,which is in the potassic zone) ; (f) —carlsbad twin of Microcline feldspar( Mi) ,the pseudomorph of ring structure accounts for

metasomasis of quartz( Q) (the vicinity of point ZK7 is the sample site,which is in the potassic zone)
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( 4B,4C);2) _ Fig. 4 Diagrams showing characteristics of different
mineralization phases of the Sadaigoumen
molybdenum deposit
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N ( 4H) N denite in quartz vein; E— molybdenite in the form of thin film layer,
cuts early molybdenite veins and distributes along joints, fissures in
monzonitic granite; F - chalcopyrite ( Ccp) coexists with sphalerite
3 (Sp), and shows emulsion texture in sphalerite; G — pyrite coexists
with muscovite, quartz and molybdenite; H—barren quartz vein cuts

( ) the early molybdenite veins

; S-10 5-10 o GB/T14506. 28 -93
) o X ,
N ° PW2404X o
) Finnigan— MAT ELEMENT 1
200 150 g, 4 (ICP-MS) o
495



2010

20°C,
1. 2. 3,
(
4% ~6%
4
4.1
( 1)

72.54 ~78.78%

’

30% o
5%,
( )
) :
, 4o
:1) , Si0,
75.42% ,
DI 92.70,

1

SI

0.79 ~4.3
o 2) Y N

10.34 ~13. 14% ,
0.27 ~1.36% ,

076 ~ 0.

ALK

5.98% )
1.26 ~5.54,

1.53

7%
7.38 ~10.45% ,
Na, O (

3.54, .
0.11 ~0.57,

(%)

’

11.85% ,CaO

2.69,
’ AIZ 03

0.77% ,MgO
0.28% . 3)
8.48% ,K,0(
2.40% ) ,K,0/Na,0

2.50,

o 4)
0.31,

d

Table 1 Major element content ( % ) and related geochemical parameters of monzonitic granite in Sadaigoumen

S-03 S-10  S-8-19  S-8-32  S-8-37  S-8-4I S-17 S-8-3  S-8-10 S-8-12 S-8-16
Si0, 72.54 77.25 74.86 73.26 78.78 78.7 74.13 77.25 75.05 73.94  73.91
TiO, 0.14 0.17 0.19 0.24 0.13 0.11 0.22 0.18 0.20 0.24 0.23
AL 0, 12.77 11.49 11.96 12.73 10. 42 10. 49 13. 14 10. 34 11. 44 12. 54 13.07
Fe, 0, 0.545 0.261 0.803 0.956 0.720 0.936 0.375 0. 506 0. 637 0.210  0.176
FeO 1.50 0.90 1.70 1. 40 0.55 0.95 1.05 1. 40 1.30 1.55 1.40
MnO 0.027 0.016 0.021 0. 027 0.013 0.023 0.033 0. 024 0.036 0.032  0.023
MgO 0.11 0.078 0.37 0. 41 0.076 0.19 0.37 0.32 0.30 0. 43 0.47
Ca0 0.27 0. 40 0.51 0.81 0.29 0. 60 1.08 0. 84 1.36 1.26 1.08
Na, O 1.57 2.20 1.91 2.73 1.92 2.34 3.95 1.87 1.68 3.03 3.16
K,0 8.69 5.77 6.12 6.05 6.30 5.47 4.96 5.38 5.91 5.46 5.72
P,0, 0. 065 0. 082 0. 085 0.10 0.084 0.056 0.083 0.078 0.12 0. 099 0.10

1.62 1.29 1.28 111 0.65 0.03 0. 48 1.64 1.80 1.01 0.49

99. 85 99.91 99.81 99.82 99.93 99. 89 99.87 99.83 99. 83 99.8 99. 83

st 0. 89 0.85 3.39 3.55 0.79 1.92 3.46 3.38 3.05 4.03 4.30

) 3.54 1.85 2.01 2.53 1.89 1.71 2.54 1.53 1.79 2.32 2.54

T 80. 00 54.65 52.89 41.67 65.38 74.09 41.77 47.06 48.80 39. 63 43.09
A/CNK 1.02 1.09 1.12 1.02 0.99 0.97 0.95 0.99 0.98 0.95 0.98
ALK 10. 45 8.08 8.15 8.89 8.28 7.82 8.96 7.38 7.74 8.59 8.94
logd 0.55 0.27 0.30 0.40 0.28 0.23 0.41 0.18 0.25 0.37 0.41
logr 1.90 1.74 1.72 1.62 1.82 1.87 1.62 1.67 1.69 1. 60 1.63
T(FeO) 2.03 1.15 2.46 2.29 1.21 1.79 1.40 1.89 1.91 1.76 1.57

Fe, 05/ (Fe, 05 o6 0.22 0.32 0.41 0.57 0. 50 0.26 0.27 0.33 0.12 0.11

+Fe0)

A/NK 1.07 1.17 1.22 1.15 1.04 1.07 1.11 1.16 1.25 1.15 1.15
AR 8.38 5.07 4.62 2.35 7.60 2.46 3.50 4.69 3.91 2.57 2.61
DI 93.84 95. 04 91.61 91.54 97.07 94.76 92.39 91.96 89. 82 90. 53 91.13

:SI=100 * Mg0/ ( CaO+Fe, 0, +Fe0+K,0+Na, 0) ; , 5% ,2009. 3,
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2 (107°%)

Table 2 REE content (10™) and related geochemical parameters of molybdenum deposit in Sadaigoumen

S-03 S-10 S-8-19 S-8-32 S-8-37 S-8-41 S-8-3 S-8-10 S-8-12 S-8-16 S-17 S-10-

La 44.0 32.5 55.6 73.4 34.4 24.4 44.6 48.7 70.3 69.5 45.6 11.1
Ce 75.4 55.4 92.8 113.0 61.8 40.5 74.2 80.0 111.0 109.0 79.4 18.7
Pr 8.54 6.21 10. 10 13.8 7.30 4.32 7.94 8. 64 12.70 12.50 8.90 2.14
Nd 29.4 21.6 35.5 46.9 26.0 14. 4 27.4 30.1 43.1 43.2 30.9 7.55
Sm 4.53 3.48 4.92 6. 60 4.11 2.04 3.79 4.08 5.72 5.90 4.94 1.33
Eu 0.977 0.776 1.13 1.32 0. 829 0.762 0. 831 0. 948 1.19 1.28 1.08 0.332
Gd 3.24 2. 60 3.61 4.43 3.19 1. 60 2.70 3.02 4.12 4.32 3.95 0. 857
Th 0.380 0.306 0.385 0.510 0.402 0. 199 0. 291 0. 360 0. 446 0.459 0.487 0.110
Dy 1.77 1.36 1.70 2.12 1. 88 0. 85 1.28 1. 65 1. 84 1.98 2.23 0.484
Ho 0.295 0. 240 0. 300 0.349 0.328 0. 149 0.208 0.280 0. 305 0.314 0.376 0. 081
Er 0.784 0. 671 0. 832 0.929 0.822 0.385 0.536 0.779 0.812 0. 809 0. 965 0.238
Tm 0. 094 0.08 0. 099 0.113 0. 097 0. 047 0.070 0. 098 0. 098 0. 093 0.122 0. 029
Yb 0. 604 0. 509 0.591 0. 654 0. 581 0. 308 0.413 0. 643 0.59%4 0.570 0. 766 0.197
Lu 0. 082 0.072 0.079 0.085 0.076 0. 045 0. 058 0.077 0.083 0.074 0. 101 0.025
Y 7.91 7.12 8.37 10. 1 9.48 4.23 6.33 8.63 9.04 9.25 11. 60 2. 64

> REE 178.0 132.9 216.0 274.3 151.3 94.24 170.7 188.0 261. 4 259.3 191. 4 45. 81

LREE 162.9 120.0 200. 1 255.0 134. 4 86.42 158.8 172.5 244.0 241. 4 170. 8 41.15
HREE 15.20 12. 96 16. 00 19.30 16. 90 7.81 11.89 15.54 17.34 17.87 20. 60 4. 66
LREE/HREE  10.70 9.26 12.50 13.2 7.98 11. 06 13.36 11. 10 14. 07 13.51 8.29 8.83
8Eu 0.74 0.76 0.78 0.70 0.67 1.24 0.76 0.79 0.71 0.74 0.72 0.89

8Ce 0. 89 0. 89 0. 89 0. 81 0.91 0. 89 0. 89 0. 88 0.84 0. 84 0.91 0.88

(La/Yb) g 52.25 45.8 67.48 80.5 42.47 56. 83 717.46 54.33 84.89 87. 46 42.70 40. 42

(La/Sm)y  6.27 6.03 7.30 7.18 5.40 7.72 7. 60 7.71 7.93 7.60 5.96 5.39
(Gd/Yb)y  4.44 4.23 5.05 5.60 4.54 4.30 5.41 3.89 5.74 6.27 4.27 3.60
.$-10©  S-10 , . , 5% ,2009. 3,

K,0-Si0, (5

7 -
, A/CNK 6
« 6) , < 0
5 47
, o 2 3L
A/CNK  0.95~1.12 , A/NK 1.04 ~1.25 ot gt A5
, , I ;' __— HAKRERN
° 45 50 55 60 65 70 75 80 85
4.2 w (Si02)%
Sun and McDonough ( 1989) 5 K,0-SiO,
R ( Peccerillo and Taylor,1971)
, « 7, Fig. 5 K,O0-SiO, diagram of monzonitic granite
(from Peccerillo R, Taylor S R,1976)
(2

, YREE  94.24x10™° ~274.3x10° ,LREE
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Table 3 Trace element content (10~°) of molybdenum deposit in Sadaigoumen

S-03 S-10 S-8-19 S-8-32 S-8-37 S-8-41 S-17 S-8-3 S-8-10 S-8-12 S-8-16 S-10"
Ba 719 564 1090 1260 577 624 758 717 743 974 1148 300
Rb 323 249 249 229 242 182 195 240 272 241 220 190
Th 18.3 8.85 16.5 18.3 12.6 6.59 17.5 15.2 15.0 21.4 17.5 3.4
K 72127 47891 50796 50215 52290 45401 41168 44654 49053 45318 47476 32619
Nb 27.3 16.9 21.3 16.8 13.4 7.74 16. 1 18.4 17.7 20.7 17. 1 6. 46
Ta 1.31 1.03 1.32 1.19 0.977 0.44 1. 06 1. 06 1.03 1. 38 1.29 0. 362
Sr 252 224 265 402 227 238 361 238 235 362 549 97
P 283. 66 357.85 370. 94 436. 4 366. 58 244. 38 362.21 340. 39 523.68  432.04 436.4 192. 02
Zr 70. 1 69.5 65.7 74.3 47 41.1 72.3 67.9 57.7 89.8 56.4 15.6
Hf 2.60 2.57 2.37 2.46 2.72 1. 80 2.54 2.40 2.10 3.42 2.06 0.62
Ti 838.7 1018.3 1138. 1 1437.6 778.7 658.9 1317. 8 1078. 2 1198 1437.6 1377.7 347.4
Mn 208. 98 123. 84 162. 54 208. 98 100. 62 178. 02 255.42 185.76 278. 64 247. 68 178. 02 123. 84
Li 16. 8 14.9 55.3 53.7 15.7 25 32.8 39.2 80.3 55.3 40.7 28.4
Be 3.21 2.63 2.47 2.86 2.58 2.53 3.43 3.16 3.75 3.91 3.41 1.1
Sc 1.04 0. 865 1.46 1.76 0. 806 0.367 2.25 1.61 1.87 2.20 1.95 0.534
\% 16.5 12.2 18. 1 23.8 14. 4 17.9 16.2 15.3 20.6 19.7 18.2 11.9
Cr 1. 54 1. 69 3.66 3.17 1.27 1.48 2.73 2.97 3.37 3.75 3.21 1.45
Co 5.80 2.19 8. 06 6.33 1.07 1.90 1.99 5.59 4.48 4.00 3.29 0. 668
Ni 1.76 1.08 1.39 0. 808 0 0 0.536 1. 14 1.03 0. 875 0. 542 0. 862
U 4.37 3.03 2.11 1.76 2.30 1. 00 1. 88 2.63 2.22 6. 20 3.90 1.29
Cu 77.2 26.6 135.0 53.3 6.57 8.02 23.5 184 73.1 66. 6 52.0 7.14
Zn 41.3 28.3 37.2 44.7 25.5 35.9 41.7 37.7 43. 4 38.9 33.2 20.3
Mo 1454 1335 2572 660 61.2 69.7 2.59 877 478 184 112 1532
Sn 2.76 1.82 1.91 2.09 1.88 1.36 4. 40 5.37 5.35 2.10 2.77 1. 64
W 1.24 1.13 0. 548 0. 824 0. 905 0.117 0.374 1. 68 0.907 0.384 1.05 0.731
Pb 38.6 28.4 35.6 34.8 33.2 31.4 34.2 30.3 28.0 35.8 34.2 15.0
Bi 0. 055 0. 081 0.074 0. 062 0.023 0.011 0. 045 0. 158 0.110 0. 037 0.014 0.076
, , 5% ,2009. 3,
3.0 8.64x107° ~2.55x10™* ,HREE  7.81x10™° ~2.
| 06x107°; , LREE/
251 HEERE JUR=EDIT
i HREE 7.98 ~14.07, (La/Yb) 42.47 ~
L2t 87.46; (La/Sm) 5.40 ~7.93,
<t .
< ’ ’
tar (Gd/Yb) 3.89 ~6.27, :
10- S-8-41 ®Eu =1.24, Eu
| - , Eu , SEu 0.67
053 : T : 1: — -0.79 , 8Eu =0.78,
A/CNK « 7 ,
6 A/NK-A/CNK
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4

Table 4 Electron microprobe analyses of biotite of monzonitic granite ( % )

(%)

s=2-1 §-2-2 s=7-1 s=7-2 s=7-3 s—17-1 s=17-2 s-17-3 s-20-1 s-20-2
Sio, 37.88 38.22 38.08 37.38 38. 87 37.68 37. 84 37.95 37.97 37.97
Ti0, 2.86 2.66 2.67 2.35 2. 64 2.32 2.91 1.96 2.66 2.54

Al 0, 15.71 15. 94 15.15 15.23 14.73 15.38 15.98 15.6 15.31 15.22
FeO 18. 49 18.74 17.13 19. 08 18.58 20. 00 18.39 19. 61 18. 06 16. 91
MnO 0.70 0. 82 0.65 0. 60 0. 44 0.38 0.74 0.73 0.31 0.45
MgO 9.96 10. 13 11.15 9.97 10. 45 9.09 9.24 8.85 11.34 12.47
Ca0 0.11 0. 02 0.01 0.16
Na, O 0.22 0.25 0.1 0. 04 0.35 0.32 0.37 0.07 0.19
K,0 9.88 10. 4 10. 03 10. 12 9.8 9.86 9.62 9.99 10. 24 10.29
Total 95.48 97.13 95.22 94. 85 95.55 95. 06 95.05 95. 06 95.97 96.2
Si 2.8728 2.8612 2. 8845 2. 8729 2.938 2.893 2. 8798 2.9117 2.8629 2. 8471
AV 1.1272 1.1388 1.1155 1.1271 1. 062 1.107 1. 1202 1. 0883 1.1371 1.1529
Al 0.277 0.2676 0.237 0.2525 0. 2501 0.2848 0.3132 0. 3223 0.2234 0.1921
Ti 0.1632 0. 1498 0.1522 0. 1359 0. 1501 0. 134 0. 1666 0. 1131 0. 1509 0. 1433
Fe** 0. 2601 0.2016 0. 2099 0.195 0. 2688 0.214 0.2725 0.2137 0. 1964 0. 1569
Fe?* 0.9126 0.9716 0. 8752 1.0314 0. 9057 1. 0703 0. 8980 1. 0446 0.9424 0. 9035
Mn 0. 045 0. 052 0.0417 0. 0391 0. 0282 0. 0247 0.0477 0. 0474 0.0198 0. 0286
Mg 1.1261 1.1305 1.2591 1.1423 1.1775 1. 0404 1. 0483 1.0122 1.2746 1.3939
Ca 0 0 0. 0089 0.0016 0 0 0 0 0. 0008 0.0129
Na 0 0.0319 0. 0367 0.0149 0. 0059 0. 0521 0. 0472 0. 055 0.0102 0. 0276
K 0. 9559 0.9932 0. 9692 0.9923 0.945 0. 9658 0. 9340 0.9778 0.985 0. 9843
Total 7.7399 7.7984 7.7901 7. 805 7.7312 7.786 7.7275 7.7863 7.8036 7.8431
MF 0.48 0.48 0.53 0. 47 0.49 0. 44 0. 46 0. 44 0.52 0.56
51.02 50.93 46.29 51.77 49.94 55.24 52.75 55. 42 47.19 43.21
0. 54 0.52 0.58 0.52 0.56 0. 49 0.53 0.48 0.57 0. 60
TAl 2. 808 2.813 2.705 2.759 2. 624 2.783 2. 867 2. 821 2.720 2. 690
P(kbar) 1.989 1.993 1. 666 1. 830 1.422 1. 904 2.156 2.018 1.714 1.621
H(km) 7.33 7.38 6.17 6.78 5.27 7.05 7.98 7.48 6.35 6. 00
Ti* 0. 326 0.299 0. 304 0.272 0. 300 0. 268 0.333 0.226 0. 302 0. 286
Xy 0. 490 0. 491 0. 537 0.482 0. 501 0. 448 0. 473 0. 446 0.528 0. 568
: =Fe/(Fe+Mg) * 100;MF=Mg/ (Mg + Fe?*+ Fe**+Mn) ; =Mg/ (Mg+Fe** +Mn) ; TAl 22 ;
Xy, =Mg/ (Mg+Fe) 22 T 22 Ti . ( )
, 4% 6% ,2009. 3,
4.3 - Rb ,  1.82x10™* ~3.23x107*,
Sun and McDonough ( 1989) 2.4x10™", Mo ,
, (Mo s—-03 .

( ) s—10 .5s-8-3 .5s-8-19 ,

( 8), 0.06% ) , Mo
Nb.Ta.P.Ti s o Co/Ni
Rb.Th, K, Ba,Zr Hf 2.03 ~7.83, 4.56 4, Co

’
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Fig.7 Chondrite-normalized REE patterns of monzonitic

granitefrom Sadaigoumen molybdenum deposit
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Geochemical Characters of Mineralization rock of the Sadaigoumen Molybdenum Deposit and

their Constraints on the Deposit Genesis in Fengning, Hebei Province

LUO Wen—juan,ZHANG De-hui,SUN Jian

(School of Earth Sciences and Resources, China University of Geosciences ( Beijing) , Beijing

100083 )

Abstract : The geochemical studies on the main elements of monzogranite, the host rock of molybdenum deposit in Sadaigoumen, reveal that the gran-

ite is metaluminous high—K calc—alkaline I-type. The host—rock , monzogranite, has a significant fractionation between LREE and HREE and has LREE

enriched patterns with relatively weak Eu negative anomalies (8Eu=0.78). La/Sm-La diagram shows that monzogranite is related to fractional crystalli-

zation. Trace elements such as Nb, Ta, P, Zr, and Ti are clearly depleted while large ion lithophile elements such as Rb, Th, K, and Ba are enriched.

Measured with Biotite aluminum manometer, the average crystallization pressure is 1. 83kbar,namely the emplacement depth is 6. 78km on average. The

constraints on the formation of porphyry—type Mo deposits, and the reason why porphyry—type molybdenum was generated , rather than porphyry copper de-

posit, are discussed. It is finally concluded that this deposit is of the deep source and medium generation porphyry—type molybdenum deposit.

Key words: Sadaigoumen, geochemistry, depth of emplacement, genesis of deposits, porphyry—type deposit
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