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Abstract: Granulite xenoliths are important samples for understanding the formation and evolution of the lower crust. The
two—pyroxene granulite xenoliths enclosed in the Cenozoic Hannuoba basalt, Hebei, contain four types of sulfide, which are:
(1) isolated, spheroidal exsolution sulfides, (2) intergranular or intragranular sulfides, (3) linearly arrayed secondary sulfide inclu-
sions, and (4) fissure —filling sulfides. Electron microprobe analysis shows that the sulfides are compositionally Ni—poor
pyrrhotite. Its (Ni+Co+Cu)/Fe (atomic ratio) is far lower than 0.2 and the (Fe+Cu+Co+Ni)/S (atomic ratio) is lower than
that of pyrrhotite of pyrolite, mostly <0.875, reflecting a sulfur—oversaturated environment. Pyrrhotite in various modes of oc-
currence contains Au and Ag in some degrees, with averages of 0.19 to 0.22 wt% (Au) and 0.01 to 0.02wt% (Ag), show-
ing that gold mineralization is genetically related to granulitization of the low crust. Ni, Co and Cu contents in pyrrhotite
have a positive correlation with S, indicating that trace heavy metal elements are derived from the same source as sulfur be-
cause of degasification of the upper mantle and sulfur entrance into the lower crust.
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Table 1 Microprobe analysis of sulfides in granulite xenoliths
_ . DO08I(l) DO8-1(2)a DO8-1()b DOS-1(3)a DOS-I3)b DO8-1(5)a DO8-1(5)b DO8-1(S)c  DO8-1(6)
7 E I I E F E E E E
S 39.481 38.893 39.307 40.014 39.226 39.135 39.686 39.384 40.395
Fe  57.264 59.761 59.693 57372 58.275 56.469 57.324 57.185 56.236
Co 0.311 0.239 0.284 0.258 0.235 0.281 0.241 0.303 0.249
Ni 1.316 0.933 1.162 1112 1.002 0.818 1.186 1.256 1.477
Cu 0.08 0.162 0.235 0.512 0 1611 0.008 0 0.011
Ag 0057 0.015 0 0 0 0.021 0.024 0.012 0.014
Au 0.346 0.196 0.172 0.328 0.128 0.166 0.181 0 0
Total 98.86 100.2 100.85 99.60 98.866 98.502 98.65 98.14 98.38
_ . D082(1) D08-22) D08-2(3) DO08-2(4)3 DO8-2(4)2 DI3-1(3)l DI3-13)2 DI3-1(5)1 DI3-1(5)Ib
e E F E F A A A E E
S 40.503 40.28 38.649 40.147 38.954 38.236 37.047 40.348 40.339
Fe 55.959 57.252 58.421 55.646 55.648 55.734 54.293 54.911 55.1
Co 0242 0.21 0.303 0.241 0.213 0.042 0.188 0.277 0.288
Ni 1.134 0.72 0.852 1.127 0.902 0.917 1.064 3.087 2.895
Cu 0042 0 0.101 0.055 0 0.443 2.591 0.06 0.08
Ag 0 0.025 0 0 0.011 0 0 0 0.018
Au 0.332 0.146 0.284 0.297 0.002 0.18 0.266 0.103 0.196
Total ~ 98.21 98.63 98.61 97.513 95.73 95.55 95.45 98.79 98.92
- DI3-1(5)2 DI3-I(7H1 DI3-1(72 DI13-2(1)2 DI13-2(2)la DI13-2Q2)1b DI3-2(2)lc D13-2(4)la DI13-2(4)1b
E A A A E E E E E
S 40.168 37.884 32.336 35.966 38.68 39.646 40.265 40.754 39.745
Fe 54.79 57.695 51.027 53.173 57.019 56.605 57.299 55.143 54.827
Co 0378 0.134 0.205 0.097 0.341 0.381 0.337 0.374 0.429
Ni 2.96 0.703 1.529 0.141 1.222 1.085 1.774 3.138 3.455
Cu 0021 0.042 0.04 0.018 0 0.022 0.023 0.009 0.005
Ag  0.003 0.093 0.008 0 0 0 0.023 0.032 0.035
Au 0.168 0.29 0.276 0.323 0.117 0.489 0.127 0.136 0.226
Total ~ 98.489 96.843 85.421 89.718 97.38 98.229 99.849 99.586 98.723
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Table 2 Microprobe analyses of sulfide phases of different

modes of occurrence in granulite xenoliths

HE R ILA(12) L[] ALRL A K H(6) A EEARG) M)
Pies:| SIS PieAs:| FIH Ji FLIH BiEA:| SEIAH
S 40.75~38.68 39.81 40.35~38.65 39.62 38.95~32.34 36.74 40.28~39.23 39.88
Fe 57.37~54.83 56.56 59.76~54.79 57.11 57.70~51.03 54.60 58.28~55.65 57.06
Co 0.43~0.24 0.31 0.38~0.24 0.29 0.21~0.042 0.15 0.24~0.21 0.23
Ni 3.46~0.82 1.58 3.09~0.85 1.98 1.53~0.14 0.88 1.13~0.72 0.95
Cu 1.61~0 0.19 0.24~~0.021 0.11 2.59~~-0 0.52 0.055~0 0.02
Ag 0.057~0 0.02 0.018~0 0.01 0.093~0 0.02 0.025~0 0.01
Au 0.49~0 0.20 0.28~0.103 0.19 0.32~0.002 0.22 0.30~0.13 0.19
(Ni+Co+
0.024~0.067 0.035 0.021~0.059 0.040  0.005~0.064 0.026 0.015~0.024 0.031
Cu)/Fe
(Fe+Ni+
0.812~0.868 0.844 0.828~0.900 0.861 0.836-0.936 0.877 0.810~0.870 0.836
Co+Cu)/S

AT IR B I S 85 (Ni+Co+Cu)/Fe | (Fe+Cu+Co+Ni) /SN R T I ; T E & 5%
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Table 3 Characteristics of the composition of sulfide phases in mantle xenoliths in eastern China

! 7/ AR A B A B®oE o

Hh X G R0 HABR ALY
Ni/Fe (Ni+Fe)/S Ni/Fe (Ni+Fe)/S Ni/Ffe  (NitFe)/S

THK AL (44 0.01~022 0.88~0.94 034~0.45 0.93~094 047~1.99 1.01~128 Cp,Cb, Tal

FALBGEI (14)  0.03~0.14 0.24~1.49 0.94~1.15 Cp

THNEGE  0.14~0.19 0.88~0.99 0.76~0.83 0.97~0.98 0.70~2.26 1.01~137 Cp, Mil

WL & (15) 0.17 0.91 0.40~0.63 0.88~0.94 092~183 1.06~125

JTRBEEE(56)  0.05~0.48 0.83~096 0.10~180 0.76~1.04 0.78~2.02 1.04~1.11 Cp, Cb, Mil, Bn, Hel

THHHLX (36) / / 0.25~0.83 0.85~1.38 030~1.38 1.01~122 Cp,Cb, Py
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