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Sulfur and lead isotope compositions and tracing for the sources of
ore-forming materials in the Haxiyatu
sharn iron-polymetallic deposit, East Kunlun
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Abstract; Haxiyatu iron-polymetallic deposit, a typical Triassic skarn deposit, is located in the tectonic
belt of East Kunlun. To make clear of the metallogenic materials, this paper used oxygen, sulfur, lead i-
sotope to trace magnetite, pyrite and sphalerite. The §™0 value of magnetite was 2. 7%o ~4. 1%o, which
indicated that the atmospheric precipitation was included in the metallogenic fluid except the magma wa-
ter. The S value of pyrite and sphalerite was 4. 63%o ~ 6. 30%o and the total sulfur value was 3. 77%o,
which meaned that the sulfur in the mine may originate from the mixed magma of the crust-mantle. The
lead isotope change of pyrite was smaller, for example, the values of **Pb/**Pb, *"Ph/**Pb, **Pb/*"
Pb were 38.471 ~ 38.629, 15.627 ~ 15.671 and 18.435 ~ 18.473 respectively, which showed the

crust-mantle mixing origin yet. Based on the ore-forming pluton and the regional tectonic background, it’s
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maintained that the metallogenic material may come from the mixing magma of the crust and mantle and

mix in some iron materials in the ore-forming process. The mineralization process may be as follows: the

subduction slab metasomatized the mantle and a partial melting occurred. During the process of invasion,

the felsic rocks (TTG) of lower crust were partially fused, and then formed the mixing magma. In the

space of magmatic emplacement, the precipitate water or the stratigraphic syngenetic water infiltrated

through the cracks, mixed with the quartz diorite again, making the ore-bearing hydrothermal solution

metasomatized the carbonate, and finally to form the skarn deposit.

Key words: Haxiyatu deposit; O-S-Pb isotopes; ore-forming material; East Kunlun
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Fig. 1 Geological sketch map of the Haxiyatu iron-polymetallic deposit
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Fig. 2 The texture and structure of ores in Haxiyatu iron-polymetallic deposit
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Table 1  Physical properties of magnetite and pyrite in Haxiyatu iron-polymetallic deposit
Y i Rbf VEPE/m ay/nm
12HXYT -1 TC301 0.839 823 (8)
12HXYT -2 TC301 0.840 659 (6)
R 12HXYT -3 TC301 0.840 020 (2)
12HXYT -4 TC301 0.840 109 (1)
12HXYT -5 TC301 0.839930 (1)
12HXYT - 16 7ZK801 350 0.541 970 (3)
12HXYT - 18 ZK801 354 0.542 089 (2)
sk 12HXYT - 19 7ZK801 349 0.541 972 (1)
12HXYT -20 7K801 346 0.541 900 (1)
12HXYT -21 ZK801 327 0.542 048 (2)
12HXYT -27 7ZK801 92 0.542 040 (1)
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Table 2 Contents of major elements and trace elements of sharn and biotite plagioclase gneiss
in the Haxiyatu Iron-polymetallic ore district

N w wg/ % wp/10 -6

Frn i itk Si0, AlO3 Fe,03 FeO CaO MgO K,O0 Na,0O TiO, P05 MnO ¥4t  La Ce Pr Nd  Sm  Eu
13HXBO05-1 W 46.2 10.8 5.33 4.43 21.2 5.08 0.05 0.28 0.54 0.1 0.42 5.56 31.3 68.9 7.81 29.6 6.23 1.34
13Hbl1 A 61.1 8.18 7.48 3.47 12.4 2.77 0.19 0.31 0.44 0.08 0.26 3.42 39.1 82.5 9.12 33.6 6.8 1.19
13Hb23 Wk 4.1 4.96 <0.01 9.5 19.5 11.6 0.12 0.53 0.38 0.1 0.36 9.48 8.51 14.3 2.09 8.68 2.27 0.62
13Hb24 R 44.4 10.6 5.46 2.34 20.6 2.27 0.6 0.32 0.52 0.08 0.29 12.6 16.5 31.2 4.3 17.3 3.92 0.51
13Hb30 A= 57.3 9.95 3.06 5.64 8.35 4.03 1.38 0.32 1.17 0.6 0.14 8.12 34.5 72.7 9.56 38.4 9.13 1.36
12HXYT6  BERKHARRE 65.1 14.7 1.7 4.83 4.11 1.77 1.99 3.02 1.2 0.27 0.08 1.25 46.2 95.2 11.3 44.3 8.72 1.8
12HXYT7  BERHHERRA 64.6 14.8 1.72 4.75 3.98 1.83 2.11 3.01 1.23 0.27 0.07 1.49 39.3 80.1 10.2 40.4 8.76 1.77
12HXYTS AHCH RS 65.1 14.3 1.95 4.59 3.22 0.99 4.55 2.64 1.12 0.26 0.08 1.17 51.8 105 13.2 52 10.5 1.89
12HXYT9 MR E A 62.1 15.7 1.96 5.36 4.74 2.03 1.55 3.14 1.38 0.31 0.1 1.64 42.6 90 11.2 453 9.38 1.94
12HXYTIO  PBERHE B RRA 67.7 14.6 1.15 2.94 2.72 1.42 4.61 2.6 0.68 0.28 0.05 1.13 48.4 95.5 11.3 44.5 9.05 1.74
13HXHO6 AHC R RS 70.5 14.1 0.33 3.07 2.66 1.08 3.51 2.84 0.44 0.09 0.06 1.36 25.1 36.5 5.85 22.9 4.52 1.1
13HXHO7 — BERHKHABRE 70.1 14.5 <0.01 3.74 3.11 1.27 2.15 3.16 0.51 0.08 0.06 1.44 35.9 69.5 7.69 26.9 5.38 1.12
I3HXHO8  MZEAMHCHRA 71.4 14.2 <0.01 3.75 2.55 0.97 3.36 2.69 0.47 0.12 0.07 1.29 39.1 78.2 9.12 31.8 6.62 0.95
13HXHO9 MR RA 68.4 14.9 <0.01 4.67 2.98 1.47 3.25 2.59 0.67 0.14 0.07 1.22 22.6 35.2 5.28 20.5 4.55 1.05
I3HXHI0O  BERKFRRE 66.1 15.6 <0.01 6.46 1.34 1.91 3.03 1.67 0.93 0.04 0.08 3.16 52.2 109 13.1 452 8.3 1.47
oy g wy/10 70

AR Gl GI T™ Dy Ho FE Tm Yb ILu Y Rb Ba Th U Ta Nb S Zr Hf
13HXBO05-1 A= 569 0.8 4.68 0.92 2.66 0.41 2.79 0.44 26.3 1.76 31.2 11.1 2.4 0.8 10.5 461 165 3.64
13Hb11 [ AN 6.11 0.84 4.53 0.86 2.52 0.39 2.54 0.41 25 5.93 77.7 12.9 2.59 0.6 8.72 213 213 4.66
13Hb23 A= 2.18 0.33 2.05 0.44 1.26 0.21 1.47 0.26 14.2 7.67 24.1 7.77 1.87 0.84 10.6 25.2 240 5.03
13Hb24 Wk 3.8 0.56 3.31 0.68 2.01 0.33 2.31 0.4 19.2 23.1 120 9.46 1.67 0.68 8.9 324 179 4.05
13Hb30 R 9.68 1.49 9.07 1.98 5.78 0.92 6.07 1 54.4 555 407 3.46 6.09 0.99 22.2 219 510 11.2
12HXYT6  BERHKHREAE 7.76 1.17 6.7 1.36 3.66 0.56 3.65 0.63 38.4 149 522 13.3 2.65 2.09 16.8 11.3 344 9.3
12HXYT7 MAORK E A 7.66 1.19 6.7 1.33 3.47 0.5 3.19 0.55 38 123 543 10.3 2.28 2.6 20.8 10.2 393 10.2
12HXYT8 AR H RS 8.97 1.42 7.88 1.68 4.68 0.74 4.82 0.84 48 181 1030 25 4.87 2.87 22.9 13.2 447 14.3
12HXYT9  BERHCH R 8.27 1.28 7.34 1.44 4 0.6 3.92 0.68 41.6 104 410 8.02 2.18 2.26 18.2 11.2 420 10.8
12HXYTI0O  BERHKARRE 7.92 1.2 6.75 1.33 3.56 0.51 3.2 0.53 38.6 189 874 14.4 2.53 1.6 12.8 11.3 265 7.48
13HXHO6 — MEAMHCH RS 4.63 0.74 4.65 0.96 2.72 0.42 2.81 0.44 27.6 145 786 10.3 1.71 0.43 7.53 214 242 5.24
13HXHO7 B H R 4.63 0.75 4.47 0.88 2.46 0.38 2.51 0.39 23.6 138 371 12.4 2.12 0.79 9.31 183 232 5.17
13HXHOS AR BRE 6.69 1.03 6.12 1.27 3.68 0.59 3.85 0.64 34.9 175 714 21.4 1.88 1.01 14.1 102 313 8.06
I3HXHO9  MEAHC KBRS 0.6 0.074 0.52 0.1 0.36 0.044 0.3 0.058 2.8 3.6 43.5 0.72 1.46 0.31 3.02 0.7 10.5 0.36
13HXHIO  BEAHHBEA 0.32 0.045 0.25 0.051 0.13 0.021 0.13 0.021 0.92 1.27 10.8 0.31 0.65 0.39 3.95 0.39 4.66 0.16
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Fig. 3  Primitive mantle-normalized trace element spider diagrams and chondrite-normalized REE distribution

patterns for skarn and biotite plagioclase gneiss in Haxiyatu iron-polymetallic deposit
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Table 3 Oxygen isotopic composition of the Haxiyatu Iron-polymetallic deposit

FE Gt = X5 FAEALE 8" Ov.ppp/ %0 8" Oy.syow/ %o
12HXYT-1 %R TC 301 -27.1 3.0
12HXYT-2 ek n TC 301 -26.7 3.4
12HXYT-3 Wk TC 301 -26.0 4.1
12HXYT4 RN TC 301 -26.4 3.7
12HXYT-5 [ZIR TC 301 -27.4 2.7

1) PDB Z/i~ Pee Dee Belemnite, BIZEE 2 RGN L2 R IKABET A4 ; SMOW /R Standard Mean Ocean Water,
ROARUHET 34 RPEK

Ny AL LRIV A ES

Table 4  Sulfur isotopic composition of the Haxiyatu iron-polymetallic deposit

FEfgs D REERL WE/m §YS/%0 FE b S MR RAREEFL R/ m 6%S/%o
12HXYT-16 R 7ZK801 350 4.85 12HXYT-24 YW ZK411 175 6.24
12HXYT-17 W RkH ZK801 344 4.78 12HXYT-26 W ZK803 242 5.12
12HXYT-18 PR ZK801 354 4.76 12HXYT-162 N4 ZK801 350 4.05
12HXYT-19 R ZK801 349 4.91 12HXYT-172  [NEH7™  ZK801 344 4.00
12HXYT-20 T ZK801 346 5.05 12HXYT-1822 N4~ ZK801 354 3.99
12HXYT-22 W ZK411 513 6.30 12HXYT-192  [NEEH™  ZK801 349 4.02
12HXYT-23 W ZK411 92 4.63 12HXYT-20-2  [N4EW™  ZK801 346 4.23
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Fig. 4  Sulfur isotopic composition of the Haxiyatu Iron-polymetallic ore district
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Table 5 Pb isotopic composition of the Haxiyatu Iron-polymetallic deposit
Bedhdis IR Y REEASFL WE/m ™Pb/*™Pb  "Ph/*™Pb  *Pb/™Pb 4EMA/Ma  u o AR Ay
12HXYT-16  #Hgw"  ZK801 350 18. 440 15. 627 38.471 179  9.51 36.7 19.9 34.4
12HXYT-17  #Z®"  ZK801 344 18. 473 15. 662 38.615 198 9.58 37.5 22.2 39.1
12HXYT-18 4k~ ZK801 354 18.435 15. 634 38.524 191 9.53 37.1 20.4 36.4
12HXYT-19  #gn-  ZK801 349 18. 465 15.671 38.629 215 9.60 37.7 22.9 40.3
12HXYT-20  #4H°  ZK801 346 18. 460 15. 648 38.533 191 9.55 37.1 21.3 36.6
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Table 6 The geological characteristics of skarn polymetallic iron deposits in Qimantage region
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