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Abstract: This paper first reports the characteristics of volcanic rocks in the Dazuozishan copper polymetallic deposit of Inner
Mongolia. The deposit is located on the northern margin of the North China Platform, between Sila Mulun River great fault and
Shaolang River great fault. The rhyolites and trachytes in the deposit are closely related to the mineralization. The rhyolites contain
74.93%—76.36 % of SiO, and 11.22%—11.70% of Al,O;. The rhyolites exhibit slightly alkali—rich form and the ratio between K,O
and Na,O is approximately between 1.29 and 1.54. Meanwhile, the trachytes contain 65.52%—68.04% of SiO, and 15.05%—16.38%
of ALOs. They are of the alkali—rich type and the ratio between K,O and Na,O is approximately between 0.85 and 1.64. Both of the
two rocks belong to the metaluminous—weak peraluminous series. Meanwhile, the rhyolites belong to the high potassium calc alkali
series. The trachytes, on the other hand, belong to the high potassium calc alkali ~ shoshonite series. The rare earth element (REE)
patterns of these two volcanic rocks are generally rightly—inclined. The rhyolites show strong Eu negative anomaly, while the
trachytes show weak Eu positive anomaly. Except the elements of Ba, Sr and Ti whose values are notably lower in rhyolites than in
trachytes, the trace elements in these two rocks are comparable in composition. In addition, they are both enriched in LILE and are
depleted in HFSE. These two rocks have similar initial ratios of (VSr/**Sr), and (**Nd/"**Nd).. The ratio of (*’Sr/*Sr),is approximately
between 0.7046 and 0.7063, while the ratio of ("*Nd/"*Nd) is between 0.5119 and 0.5122 (/=155 Ma) , and exi(?) is in the range of
—4.24 t0—10.37. These two rocks are the products of the anatexis of plagioclase amphibolite in the middle Proterozoic lower crust.
The environment for the formation of the rhyolites and the trachytes in the Dazuozishan ore district is the intraplate environment of
post—orogenic extension. In other words, under the condition of the post—orogenic extension of Mongolia—Okhotsk scissor—type
closed orogeny and lithospheric thinning in late Jurassic (150— 160 Ma), the anatexis of plagioclase amphibolite in the middle
Proterozoic lower crust formed the volcanic rocks of metaluminous—weakly peraluminous series.
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Fig. 1 Comprehensive geological map of the Dazuozishan copper polymetallic ore deposit
(modified after reference@)
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Fig. 2 Photographs and microscope photographs of rhyolite and trachyte from the Dazuozishan copper polymetallic ore deposit
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Fig. 3 TAS volcanic rock classification diagram (a)""” and SiO,—K.O diagram (b)"* of volcanic rocks from the Dazuozishan copper
polymetallic ore deposit
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Table 1 Major element compositions of rhyolite and trachyte from the Dazuozishan copper polymetallic ore deposit( %)

DS200-14  DS200-15  DS202-5 DS202-6  DS202-7  DS202-11  DS202-18  DS203-1  DS205-1 DS206-2  DS207-3

Syt
i i WECE Wsls sl MLl iliEe iR (€ o il Ml
Si0;, 66.18 66.77 7544 7493 75.54 75.90 68.04 65.52 76.36 66.23 66.54
TiO, 0.85 0.84 021 020 020 0.19 0.85 0.72 0.22 0.67 0.70
AlLO; 15.05 15.20 11.35 11.43 11.28 11.22 15.08 16.38 11.70 16.06 16.28
Fex0;5 1.59 1.19 1.09 1.48 1.54 0.66 0.30 2,76 1.96 257 2,76
FeO 2352 297 1.93 1.84 1.71 252 335 1.53 0.31 1.48 1.04
MnO 0.12 0.12 0.12 0,09 0,09 0.10 0.18 0.09 0.02 0.13 0.07
MgO 032 0.36 0.02 0.00 0.01 0.04 0.24 0.49 0.07 0.56 0.30
CaO 1.59 1.37 0.32 039 034 037 0.57 240 0.20 228 1.19
Na,O 433 4.81 365 3.68 373 335 378 443 322 478 523
K.0O 5.88 5.01 490 499 483 4.85 6.24 4.38 497 421 449
P05 0.17 0.16 0.02 0.02 0.01 0.01 0.16 0.19 0.02 0.19 0.19
LOI 0.90 0.61 0.61 0.62 0.42 0.36 048 0.64 0.80 0.44 0.81
Total 99.50 99.41 99.64 99.67 99.69 99.57 99.27 99.52 99.82 99.60 99.59
Na,O+K,0 10.20 9.82 8.54 8.67 8.56 8.19 10.02 8.80 8.19 8.99 9.72
K;0/MNa,0 1.36 1.04 1.34 1.36 1,29 1.45 1.65 0.99 1.54 0.88 0.86
A/CNK 0.92 0.96 095 0.94 0.94 0.98 1.08 1.00 1.06 097 1.04
D1 87.08 86,44 94.54 94,40 94.51 92,93 88.48 81.36 95.46 82,73 88.00

1 : AICNK=AL0:/(CaO+Na,O+K,0) B /K Eb DIGRET YL 73 « A1 9B KA+ A+ A+ R A SO B ), 3 SCiik[19].
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Fig. 4 Primitive mantle—normalized trace element patterns (a) and chondrite—normalized REE patterns (b) of rhyolite and trachyte
from the Dazuozishan copper polymetallic ore deposit (chondrite and primitive mantle normalized data after reference [21])

TR Ay [R]— W S s ) = e BEA WS, 2R+ W 5 & 4, LREE/HREE &
33 ®wEIE 16.09~20.57, MECHEH# T B E=IREE A 365.0x10 7~

KIEF IR Z /T mecs MafEIItE 506.0x10°, SEuky 0.094~0.137, 3 51 Eu i 574 , 8Ce
2, EERRIB AR 1 (B 4-b) 2 25 0.603~0.801, 2 55 ft 5 5 ML A A + B B
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Table 2 Trace element and REE compositions of rhyolite and trachyte from the Dazuozishan
copper polymetallic ore deposit(10~°)

. DS200-14  DS200-15 DS202-5 DS202-6 DS202-7 DS202-11  DS202-18 DS203-1 DS205-1 DS206-2 DS207-3
P AT HH I meCE meCE meCE meCE NIk AT mars M Ml
La 59.62 66.17 91.89 95.40 109.71 117.09 63.22 47.68 141.12 47.65 46.40
Ce 89.53 89.53 137.69 143.15 166.81 171.85 93.10 65.23 164.85 68.35 64.61
Pr 13.77 14.80 21.15 21.13 23.77 25.90 14.40 10.66 31.80 10.54 10.01
Nd 52.71 59.65 79.23 81.94 89.96 99.81 57.02 42.82 120.60 41.24 39.55
Sm 8.52 9.45 13.35 13.46 14.80 16.49 9.06 6.78 19.22 6.39 6.29
Eu 2.25 235 0.33 0.43 0.41 0.52 3.47 2.70 0.70 2.36 2.61
Gd 542 6.07 8.78 8.55 8.81 11.02 6.12 451 12.79 427 4.17
Tb 0.54 0.61 0.95 0.98 1.06 1.22 0.59 0.47 1.28 0.40 0.40
Dy 2.74 3.12 5.69 573 6.29 6.97 2.94 2.39 6.75 1.96 1.93
Ho 0.42 0.47 0.90 091 1.01 1.10 0.44 0.37 1.05 0.29 0.29
Er 1.09 1.27 234 2.41 2.63 2.98 1.20 0.97 2.73 0.78 0.78
Tm 0.14 0.16 0.31 0.33 0.36 0.40 0.15 0.13 0.36 0.10 0.10
Yb 0.91 1.02 2.09 2.14 2.36 2.66 0.98 0.86 241 0.68 0.67
Lu 0.13 0.15 0.31 0.32 0.36 0.38 0.14 0.12 0.35 0.10 0.10
YREE 237.8 254.8 365.0 376.9 4283 458.4 252.8 185.7 506.0 185.1 177.9
LREE/HREE 19.87 18.80 16.09 16.65 17.72 16.16 19.12 17.91 17.25 20.57 20.08
d Eu 1.01 0.95 0.09 0.12 0.11 0.12 143 1.49 0.14 1.38 1.56
o Ce 0.77 0.70 0.77 0.78 0.80 0.77 0.76 0.71 0.60 0.75 0.74
Cr 6.85 10.29 5.61 5.77 6.81 6.79 1.73 4.02 5.51 5.77 1.60
Rb 178 152 227 230 229 185 189 116 218 110 137
Sr 241 220 13 14 11 28 146 483 19 440 378
Y 264 29.0 558 554 585 543 26.4 244 63.1 18.0 17.5
Nb 21.7 21.6 353 349 35.0 375 219 15.1 36.4 14.4 14.8
Cs 3.88 3.19 325 3.10 3.08 1.63 5.38 4.77 217 2.81 4.12
Ba 1000 1000 16.24 6.57 17.59 6.82 2400 1500 31 1200 1500
Ta 1.08 1.18 1.61 1.51 1.78 2.25 1.02 0.69 1.55 0.71 1.78
Th 14.1 142 184 17.1 139 18.7 135 94 18.7 9.7 9.1
U 3.12 2.82 4.61 3.72 492 3.17 3.78 235 4.75 3.05 2.34
Zr 528 526 844 829 871 928 527 387 879 382 383
Hf 9.15 952 13.39 15.26 17.18 18.37 10.77 7.58 15.30 7.87 8.10
S, SREE K 177.9%x 10 °~254.8x10 %, 8Ce K FK.

0.701~0.766, {H & Bu & 7~ 55 IF 5 % , SEu {H 1£
0.948~1.556, ENUE T 473 S48 BRI, 5% F AR ARHS A
B I H 5B AP AN A VI LA
AAEYIRR . WAE AT TR B i
R T Eu LISIME =5 B AHOG , e B A7 7E — 2 1 T8k
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4 v
41 BRBXEFEFERRE

R TR I 2 4@ i K LA A IR R X
MVREE , B B AT E R A R b Y[R TR
YAER . A R i 4G o SR I Se Rl
RSN, BRI 5 0% 52 3 A ) B TR AR
F, (St/*Sr) 5 1/Sr. exa(f) 5 1/Nd 43 5 1F #H ¢ €
Z 0 R T LU AL A E (YSt/*Sr),— 1/St Fllena(t)— 1/
Nd #3728 E i (F 5—a~b) , (VSt/*Sr)i. exa(t) NP 1/

R3 REFURAEZERY XHEEE. RS Sr-NdFIRSTER

Table 3 Sr—Nd isotopic composition of rhyolite and trachyte from the Dazuozishan copper polymetallic ore deposit

s DS200-14  DS201-14  DS202-11  DS202-14  DS202-16  DS202-18  DS203-1  DS205-1  DS206-2
iillIpe GiiliEe WL HHIfT HHIHT I HHLIfT Wa H
Rb/10° 189 117 221 141 121 199 130 292 125
Sr/107 260 369 313 139 107 183 492 358 473
STRb/ASr 2.1076 0.9163 20.3823 29304 32751 3.1343 07623  23.5431 0.7635
Y7S1/%Sr 0710158 0708273  0.749646  0.711957  0.713403 07125 0706942  0.758304  0.706843
2% 20 14 17 16 13 10 9 15 10 11
(*"sr/*sr), 0705521 0706250  0.704606  0.705486  0.706189  0.705563  0.705257 0706275  0.705157
esd?) 17.08 27.44 410 16.59 26.57 17.69 1333 27.79 1192
Sm/107 9.49 8.15 169 485 485 102 8.32 534 6.95
Nd/10° 584 497 97 27.1 324 63.7 516 366 429
YSm/™Nd 0.0982 0.0992 0.1052 0.1081 0.0905 0.0965 0.0974 0.0883 0.098
NN 0512318 0512183 0512014 0512131 0512096 0512314 051232 0512058  0.512241
W®#20 11 5 6 7 10 7 9 9 6
("Nd/M™Nd), 0512218 0512082 0511907 0512021 0.512004 0512216 0512221 0.511969  0.512142
na(0) -6.24 -8.88 -12.17 9.89 -10.57 -6.32 -6.20 1131 774
enal?) -4.30 -6.95 -10.37 -8.14 -8.47 435 424 9.17 579
fsmna -0.501 -0.496 -0.465 0450 -0.540 -0.508 -0.504 -0.552 -0.502
Tom/Ma 1100 1287 1597 1472 1305 1091 1090 1327 1198

12 LA =155 Ma R4S St Nd R ZRIIA HUE A S S50
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Fig. 6 Diagram of ('St/**Sr); versus (**Nd/"*Nd) of trachyte
from the Dazuozishan copper polymetallic ore deposit(base
map after reference [34])
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Table 4 Correlation of typical deposits isotopic composition and diagenetic age in the southern section
of the Da Hinggan Mountains

R SRR DA EP L [ {07 5% 4L A i /Ma SCHR A
PSRN KBSl Wach Rl ena(t)y=4.24~-10.37, 15642 [el {7 F s AR 3
(*781/*Sr);=0.7046~0.7063 AR SCR[S)
T+ A RIS ena(y= —3.8~7.4; 155 LHR35]
(*781/*°Sr);=0.7052~0.7052
ALl BIRAE B 7 ena(t)= -8.2~10.1; 155+2 [ 4 SCHiR[36];
(*781/*Sr); =0.7095~0.7165 R SCRR[37]
TEFHb TEFl ZRAEK B ena(t)=-20.6~-20.8; 245 JCHR[38]
(*781/*Sr);=0.7087~0.7089
A E INARI BERAE R & ena(t)= 24~2.7; 142£2 SCHR[39]

(*7S1/%8r), =0.7046~0.7052
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Fig. 7 Sr—Nd isotopic contrast diagram of the southern part of
the Da Hinggan Mountains
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Fig. 8 Discrimination diagram for tectonic settings of rhyolite from the Dazuozishan copper polymetallic ore deposit (base map after
references [46—47])
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