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Table 1 Chemical compositions and relevant parameters of hornblende(in percentage)
%e | HE&HF | P~ | SO, | TIO, [ALO; [ TFe [ MnO | MgO | CaO [ NazO | K0 | P:Os | Fe:O5 | FeO [M*
HYBl SEEEEs it 51.68 1.41  3.67 21.22 0.68 4.92 15.17 1.11 1.02 0.00 6.19 1565 0.29
HYB? RIEEHES A% 52.63 0.72 1.23 23.15 0.71 6.03 13.88 1.00 1.29 0.00 6.78 17.05 0.32
HYB3 S&iLEEE HHf 52.65 0.09 2.29 21.38 0.54 6.64 14.85 0.57 0.16 0.00 6.24 1576 0.36
HYB4 HEIEFHESE HEf 51.43 0.22  4.19 19.8 0.48 6.47 13.14 1.24 0.23 0.00 578 14.6 0.37
HYBs RIEEFES fBHI 53.8 0.90 12.72 14.47 0.82 5.03 7.77 2.83 0.41 0.00 4.15 10.73 0.38
HYB6 #IKEFES HHEI 46.15 0.21 9.01 21.02 0.73 9.38 8.92 1.06 0.52 0.00 6.12 15.51 0.54
HYB? SKiEmEE M3 47.54 1.00 6.92 20.44 0.65 4.76 13.53 1.03 1.08 0.26 5.96 15.08 0.29
HYB8 HKIEHESE HHML 52.1 1.21 259 17.03 0.85 8.31 12.37 2.43 0.29 1.63  4.92 12.61 0.47
HYBY HEEXTESE m¥%fk 49.64 1.38 3.78 18.58 0.97 7.23 14.08 1.95 0.42 1.29 538 13.74 0.41
HYL1 FkIEH S AW 55.41 0.93 16.02 13.3 1.73  2.38 4.92 3.32 1.21 0.00 3.81 9.87 0.24
HYH1 RS WAE 42.04 0.01 20.26 14.29 0.79 1.54 14.52 2.22 0.29 2.94 4.10 10.60 0.16
HYH2 LRRE ¥WAE 39.64 1.34  6.31 27.98 0.62 3.48 8.59 6.39 0.70 3.21 825 20.56 0.18
HYH3 RS ¥WHE 42.66 1.04  6.44 27.5 1.29 1.68 9.05 3.84 0.4 2.1 8.15 20.17
HYH4 NS ¥eAfi® 38.35 0.79 15.76 30.79 0.70 2.6 4.04 3.88 1.59 5.55  9.14 22.56 0.20
Hi1-16 R TE WA® 43.63 1.65 7.05 30.41 0.56 4.69 8.16 1.31 0.64 0.00 9.07 22.25 0.27
Hi1-21 A E 2 ®AE 43.21 0.36 6.48 30.62 1.05 3.41 10.81 1.34 0.59 0.00 9.14 22.40 0.19
H91X39 RS WAE 42.02 1.30  8.04 27.59 0.79 4.70 8.63 2.08 0.97 0.00 8.17 20.2 0.27
T C B A

&Y [ Al [Fer ] T Al [Fer* [ Ti [Mg|Fe*[Mn[ Ca [Fex* | Mn [Ca | Na | Ca [ Na | K
HYB1 7.977 0.084 0O 0 0.583 0 0.16 1.13 2.73 0.08 0.293 © 0 2 0 0.216 0.332 0.201
HYB2 8.103 © 0 0 0.223 0 0.08 1.38 2.98 0.09 0.236 © 0 1.99 0.01 0.063 0.289 0.253
HYB3 8.057 0.034 0 0 0.379 © 0.01 1.51 2.73 0.07 0.29 © 0 2 0 0.145 0.169 0.031
HYB4 7.984 0.034 0 0 0.732 0 0.02 1.49 2.57 0.06 0.104 © 0 2 0 0.082 0.373 0.046
HYB5 8.013 0.103 90 0 2.127 0O 0.10 1.11 1.60 0.05 © 0.195 0.053 1.23 0.513 © 0.304 0.078
HYB6 6.875 1.125 © 0 0.456 0.877 0.02 2.08 1.51 0.04 0 0.226 0.047 1.42 0.15 0 0.156 0.099
HYB7 7.533 0.467 0 0 0.824 0O 0.11 1.12 2.70 0.08 0.136 © 0 2 0 0.161 0.316 0.218
HYB8 8.102 © 0 0 0.474 © 0.14 1.92 2,21 0.11 0.131 © 0 1.93 0.07 0 0.663 0.058
HYB9 7.746 0.254 0 0 0.441 © 0.16 1.68 2.42 0.12 0.162 © 0 2 0 0.192 0.59 0.084
HYL1 8.265 0.047 0 0 2.767 0 0.10 0.52 1.49 0.10 © 0.164 0.114 0.78 0.771 0 0.189 0.23
HYH1 6.653 1.347 0 0 2.429 0 0  0.36 1.89 0.10 0.211 © 0 2 0 0.251 0.681 0.059
HYH2 6.779 1.185 © 0.085 0.086 O 0.08 0.88 3.84 0.04 0.049 0.155 0.046 1.52 0.274 0 1.845 0.153
HYH3 7.237 0.763 0 0 0.523 0 0.13 0.42 3.82 0.09 0 0.073 0.094 1.64 0.188 0 1.075 0. 087
HYH4 5.96 2.04 0O 0 0.845 1.513 0.09 0.61 1.89 0.04 0 0.599 0.048 0.67 0.557 © 0.612 0.315
H1-16 6.746 1.176 0.078 0 0.108 0.944 0.19 1.08 2.64 0.03 0 0.271 0.038 1.35 0.192 0 0.201 0.126
H1-21 6.834 1.162 0.004 0 0.045 0.685 0.04 0.80 3.35 0.07 0 0.008 0.071 1.83 0.09 0 0.321 0.119
H91X39 6. 691 1.309 © 0 0.198 0.687 0.15 1.11 2.79 0.05 © 0.196 0.054 1.47 0.278 0 0.364 0.197

BEHM M =Mg/(Mg+Fe?*); i JL B AL R .0 K FR MR S04

3.2 ANAMEBTEX

HTANAREKNERERSMETRENS
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BT R BUL IS R ARF X B EH S5 R
REHAMERELED KR HrE . AR XML
R ARRT RIIERELANGRETES
FHERGE DA, BLEBEANARBRARART
ARIMERKELEARAGMLERS BB AR, MK
IWREEB B SHET ARXMENEREEF AR
A SiO, ¥ ¥ A 51. 30%, ALLO, E¥ K 6. 24%,

SFeO FE ¥4 19. 05%,MgO E#¥5% 6. 11%,Ca0

EHH11.87% ;M E5S  B HEEBRT A LN
HHBEAEEXEERPF ARG SO, BN 41.65%,
ALQ; ¥ % 10. 05% ,2FeO ¥ % 27. 03% ,MgQ
RN 3.17%,Ca0 EHH 9. 11% . BTE B BAHXT
BHESIO, —MgOMCaO, MiGEHNARE &
SFeO, 54, FEMBERE M A S RFE, 54 R
THEXNIERELREERPANAN M EN 0. 24~
0.54, F¥HHENF 0.37: 58 B . HET LBV LA X
REKEXEEREANAKN M" K 0.10~0.27,F
BN 0.19, FEMINAK MgO-ZFeO E & (H 2a)
K SiO,-M" B (E 2b) B LKA LANAN
B AR HEEARNRIR. SHEPAXKAERE
FARNAUBEEHRINA A TEE BENXE,
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M54 40 BE4BRRT ELNERARGRTE Ca
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¥R L REERENZER MAEMBITEM
BRMLENFSLAAHENAIR. WEREBRTE
RELXWHBTIESWERERAGE 2,3, LR
IR BESHRTAXNIERELMEITTE Rb,Sr
1 Ba FR 84> BOK K T 4 KA, U AL &k
SrHETHKME: %¥KtE Ti, V,Cr,Mn,Co, Ni
HERE 4 i EHE V.Cr,Co NI MEERE THKME

N — . Fe? +Fe’ Mg
SRR TERERSHEHELY, T tEUE
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KsPb,Zn BREMRILTHE S FAHAKMEN . ERSH Fig. 1 Triangular diagram of crystal-chemical genesis
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Fig. 2 MgO—ZFeO(a) and SiOz—M'(b)diagram of hornblende from two different types of granites related to
different mineralization
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Table 2 Average values of trace elements in granite related to Cu mineralization occurred in early stage of early
Yenshanian Period (in[ X 107¢])
HUGEPO | % | Ti | V [ Cr [ Mn [ Co | Ni | Ca | zn | Pb | Ag | Sn | Rb | S | Ba
7511 (10 FHE | 1395.1 19.4 12.2 447.1 1.8 4.5 64.0 54.8 20.3 0.3 4.8 125.6 234.8 541.7
587.0 14.0 4.8 165.3 1.5 7.0 106. 1 28.3 7.2 0.12 3.1 141.2 158.6 245.1
1 34L(8) FHE | 2180.5 43.1 18. 3 762.3 5.3 5.9 29.1 137.1 47.8 0.31 9.0 143.3 201.8 437.8
662.9 17.5 7.4 329.1 2.6 2.3 35.3 114.1 30.9 0.12 5.8 30.8 102.9 212.5
11 (8) FH{E | 2456.9 80.9 80.4 666.2 11.0 20.3 259.4 50.1 25.3 0.6 4.0 882 320.9 434.9
FE 1795.9 114.2 150.9 627.9 16.1 33.2 356.3 35.8 12.6 0.48 2.0 65.9 197.8 323.6
SKH 2 300.0 40 25 600 5 8 20 60 20 0. 05 3 200 300 830
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Table 3 Average values of trace elements in granite related to Sn-polymetal mineralization occurred in early stage of

late Yenshanian Period (in[ X107%])

EWBP) | Ba | Be | Cd [ Co | Cr [ Cu [Mn[Mo | Ni [ S [ Ti [ V [Zn [Pb | W | Sn | Ag [Rb

10.6 4.2 28.5 483 11.1 116.2 19.5 6.7 10.9 0.22 195

5.3 4.2 14 1266 17.6 45.7 12 9.4 3.5 0.4 202
5.5 20 12.8 362 8.1 56 12.3 9.8 3 0.009 182
2.33 4.7 13 334 1.33 66.525.9 1.64 13.2 0.05 325
4.3 4.2 91.3 918 12.3 75.2 21.3 9.7 2.1 0.06 194
5.5 7.5 58 673 10.1 72 18.2 7.4 6.5 0.14 219

8 300 2300 40 60 20 1.5 3 0.05 200

AR 198 5 0. 0.9 12.9 18.8 394
oEREI(14) 233 5.1 0.4 1.1 19.5 7.4 483
ERE 195 4.1 0.91 0.91 36 14.52 485
R 44.7 5.9 0.3 0.3 18.5 4.7 490
MHF4) 367 3.5 0.2 0.8 28 11 551
EiyE 207 4.7 0.4 0. 23 11.3 481
MR 83 5.5 0.1 5 25 20 600
100
3%
=
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=®
~
o
fi

—O— LB KERE
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Fig. 3 The Chondrite-normalized REE pattern for two
different types of granites related to different

mineralization
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FHREMEN,  HASKHE TARKME.

H1 A 3 A BUAL A B BR M Ll 3 B B B S5 4 R
FTEXORKIEXBEMEAAE Sn,Pb,Zn, Ag &
SRV KMIUBPIBHES Sn EL BT KRV A
XHERKEMB L R REEXERTUES,
FEERAELER I TERRRAORELERPE
AAHHUMB L TR I MESX, R T N8N
FIEE KRR B . R, HERFE R
HEREXEEURFEELIHEARAR,. S Cuy LA
EMERELXB L TEE —BREEFEEHNM
Eu % ,0Eu 0. 3% &AM 5 Sn & B R
FEANEREEAB LI LEE —RAFRBRMR
Eu 2% ,.0Eu L F 0. 14%. LA . MsHh, B KR &K
TERENHBHAR L OFEERABWARR,#WL
BHENBRSHASBRET AXMAKIERRSE X
B IR S % H (Sr/Sr) 3k 0. 704 7~0. 705 5,7 1l
MMBRARBRS Sn BEBBTFAEXHERELHE
(Sr/Sr),;0.707 7~0.709 6,
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MINERAL CHEMISTRY OF AMPHIBOLES FROM GRANITES
RELATED TO DIFFERENT MINERALIZATION AND
OCCURRED IN TWO STAGES OF YENSHANINA
PERIOD IN SOUTH-MIDDLEPART OF THE
DAXINGAN MOUNTAINS AND ITS GENETIC
AND METALLOGENIC SIGNIFICANCE

Lii Zhi-cheng'?, DUAN Guo-zheng?,
HAO Li-bo', LI Dian-chao?
1. Open Laboratory of Ore Deposit Geochemistry, Institute of Geochemistry, Chinese
Academy of Science ,Guiyang 550002 ,China;
2. Jilin University, Changchun 130026 ,China

Abstract: The mineralogical composition study on amphibole in the Yenshanian granite in the
south-middle part of the Da Hinggan Mountains revealed that the amphibole belongs to calcic am-
phibole. The major composition of amphibole from early stage of early Yanshanian period and
from early stage of late Yanshanian period show that their host rocks were mainly crust-mantle
type and crust type respectively. Major compositions of amphibole in granites were different and
related to different mineralization. Amphibole in Cu-mineralization-related granite in early stage
of early Yenshanian Period is characterized by high content of MgO, SiO,, and its M* ranges
from 0. 24 to 0. 54(0. 37 on average). And the amphibole in Sn-polymetal-mineralization-related
granite in the early stage of late Yenshanian Period is rich in SFeO and poor in MgO and SiO,,
and its M " ranges from 0. 10 to 0. 27(0. 19 on average). The major compositions of amphibole in
the granites, trace element composition and isotopic composition of granites were effective index

to distinguish different metallogenic granitic bodies.

Key words: chemical composition of amphibole; genetic and metallogenic significance; granite;

south-middle part of the Daxingan mountains
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