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Abstract: Hutouya—Kendekeke field is located in the southern margin of the Qaidam, Qimantage ore belt of East
Kunlun. The tectonic background of this field is the arc spreading basin in Carboniferous, Late Paleozoic. The Hutouya,
Kendekeke and its nearby deposits (such as Jinren and Beigou) were used as the research objects. Based on a large
number of references, systematic field investigation and laboratory analysis of rock and mineral geochemistry, the
regional geological setting and mineralization conditions of the deposit were focused on, the mineralization law was
summed up, and the genesis type was discussed. Through the rock and mineral identification, chemical analysis, REE,
trace element analysis and whole-rock sulfur isotope analysis of the representative volcanic rocks and minerals in
Hutouya, Kendekeke and its peripheral mine areas, it is found that the volcanic rocks are basically sub-alkaline series
with high potassium, with the overall performance of pro-arc rift characteristics; the role of volcanic exhalative
mineralization has the characteristics of multi-cycle. The results of REE and trace element analysis of minerals also show
that the exhalative mineralization exists, which is consistent with the metallogenic characteristics of Sedex deposit and
tectonic environment of back-arc extensional basin. Furthermore, the mineralization characteristics of Hutouya,

Kendekeke and its peripheral mine areas are summarized as follows: mainly stratabound deposits, mainly back-arc basin
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mineralization in Hercynian, with multiple layers forming, multi-element mineralization in the main component and with

deep to shallow digenetic mineralization evolution and other features.

Key words: Hutouya Pb-Zn deposit; Kendekeke polymetallic deposit; Qimantage; Sedex deposit; back-arc basin
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Fig. 1 Regional geological map of Hutouya—Kendekeke field!""); 1—Aeolian deposit; 2—Upper Triassic Elashan Formation; 3—

Upper Carboniferous Di’aosu Formation; 4—Upper Devonian Maoniushan Formation; 5—Early Paleozoic Tanjianshan Group; 6—
Langyashan Formation; 7—Proterozoic Jinshuikou Formation; 8—Yanshanian granite; 9—Indosinian granodiorite; 10—Indosinian
porphyritic monzonitic granite; 11—Indosinian diorite; 12—Hercynian porphyritic monzonitic granite; 13—Geological boundary;

14—Unconformable boundary; 15—Fault; 16—Fold; 17—Polymetallic mineralized spot; 18—Lead and zinc mineralized spot
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Fig. 2 Geological map of Hutouya deposit’'y: 1—Sediment and aeolian deposit; 2—Upper Carboniferous Di’aosu Formation:

bioclastic limestone, oolitic limestone and carbonaceous limestone; 3—Tanjianshan Group: siliceous rock, slate and limestone; 4—

Proterozoic Langyashan Formation: dolomite, dolomitic limestone and ferruginous quartzite; 5—Ore-bearing zone; 6—Polymetallic

orebody; 7—Polymetallic mineralized spot; 8—Geological boundary; 9—Unconformable boundary; 10—Reverse fault
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Table 1 Chemical compositions of volcanic rocks in Hutouya—Kendekeke field
M R AR w/%
Gits M KRB Na,0 MO ALO; SiO, P05 KO0 CaO  TiO, MnO Fe,0; FeO  H,0' €O,
2-5  sfT WLUAE 341 055 13.99 69.78 0.08 3.81 234 027 0.07 138 077 127 2.08
2-6 T WmLE 3.86 048 1421 7071 0.08 446 192 027 006 1.82 0.85 097 0.13
éil,
7-37 LA 1};{% 1.94 031 1226 7534 002 490 138 007 0.03 09 022 139 1.11
I3
. 7448
7-38  dbid (B 222 034 1231 75.82 002 507 1.03 010 002 027 042 160 0.65
a
7-32  dbis ‘f(ui, 3.54  1.52 1097 6596 0.04 1.11 724 013 050 2.06 500 129 049
WK
B kil
7-8 e, 178 0 0.65 1240 70.06 006 420 485 029 006 208 035 152 150
I B
JJ:/E
7-9 g}g% 2z 289 1.07 1454 67.09 0.07 356 378 033 006 126 153 172 1.89
JJ:/E
7-10 E':"I%“ ZIsE 349 211 1613 6253 013 263 417 062 009 346 1.78 276 0.13
JJ:/E
7-11 E':"I%“ 2z 3.61 223 1576 63.67 0.12 239 381 059 007 309 180 271 0.10
JJ:/E
7-15 E':"I%“ ZI%E 008 3.67 393 6498 004 003 1463 017 052 240 180 198 5.60
B kil
7-7 e, 432 087 1599 4337 006 052 1663 029 023 525 163 183 885
I B
B kil
7-5 e, 022 3.64 407 3927 0.02 012 2478 0.10 126 980 990 1.63 3.52
I B
JJ:/E
701 H® ZRAE 032 570 997 2942 021 044 2260 044 131 3.04 527 444 16.67

QR
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Table 2 REE contents and eigenvalues of volcanic rocks and minerals in Hutouya—Kendekeke field
e N w/107°
gg Eﬁ R La Ce Pr Nd Sm Eu Gd Tb Dy Ho
2-5 A= WMBUA 413 770 865 302 583 0774 489  0.803 458 0912
2-6 A= MBUA 424 798 932 328 648 0734 591 0.961 567 1.17
7-37 b MBIHE NS 251 471 554 181 377 0165 339 0574  3.68 0.791
7-38 Jbi BRIEEANS 269 479 533 172 3.06 0238 246 0441  2.62 0.558
7-32 ki JolieRE 9.67 246  3.64  13.8 326 0164 277 0506  3.17 0.692
7-8 B e Jolieks 352 766 880 314 677 059 @ 6.24 1.07 6.61 1.37
7-9 B e Z iy 31,5 552 613 210 380 0834 327 0510 290 0.574
7-10 B e Z iy 254 470 574 208 418 1.01 394 0616 376 0.758
7-11 B e Z i 247 447 535 194 406 0883 370 0599 345 0.713
7-15 B e Z iy 815 136 219 873 220 0426 235 0411 248 0.518
7-7 B e Jolieke 333 659 823 30.0 655 0574 5.87 1.00 627 1.28
7-5 B e JolieiRE 440 582 0.869 3.42  1.06 0487 137 0269  1.83 0.406
7-21 B e ZlA 17.7 322 476 197 490 0925 454 0729 423 0.847
425-2 Pk BB A 397 770 971 366 715 125 621 0.939 542 1.04
425-3 Pk BB A 3.04 412 0.654 2.02 0415 0088 0426 0084 044 0.086
2-2 A= il e 1.08 0.921 0312 0954 0.167 0.034 0.155 0.043 0.314 0.065
2-3 A= piliwe) 0.866 0.653 0.231 0.669 0.108 0.024 0.120 0.020 0.123 0.017
7-27 Ik Wi 236 374 315 795 1.19 0315 120  0.191  1.08 0.251
7-28 Jbi Wi 193 305 285 777 132 0267 122 0216 122 0.284
7-33 ki Wi 114 467 663 217 276 039 222 0340 196 0.425
S [ 7R —6
g%ﬁ ;ﬁ BRSO — il IOLu SR ;ﬁi SEu)  5(Ce)
2-5 A= MBUA 2.74 0427 278 0424 268 181.33 9.33 0.43 0.91
2-6 e MBUA 341  0.568 3.77 0.549 337 193.58 7.80 0.36 0.91
7-37 b BIR NS 262 0490 3.50 0531 264 115.33 6.40 0.14 0.90
7-38 Jbi RYHR N 1.84 0333 241 0389 185 111.64 9.11 0.26 0.89
7-32 |t} KBRS 221 0417 321 0513 22.1 68.65 4.09 0.16 0.97
7-8 B e KBRS 400 0.645 416  0.596  38.1 184.07 6.46 0.28 1.00
7-9 B e Z iy 1.76 0291 1.98 0.303 168 130.09 10.23 0.71 0.88
7-10 B e Z s 2.17 0361 235 0360 21.7 118.43 7.27 0.75 0.88
7-11 B e Z i 2.10 0336 217 0320 205 112.43 7.41 0.75 0.88
7-15 B e Z iy 153 0242 1.52 0212 164 44.54 3.81 0.57 0.74
7-7 B e KBRS 376 0.601  3.81  0.545 38.8 167.69 6.25 0.28 0.91
7-5 B e KIS 126 0221 1.47 0239 150 23.11 2.28 1.24 0.66
7-21 B e ZlA 246 0397 277 0402 26.7 96.57 4.90 0.59 0.81
425-2 Pk YRR 3.00 0457 3.00 0446 30.7 191.91 8.35 0.56 0.90
425-3 Pk YRR 0.259 0.049 0.301 0.039 245 12.01 6.13 0.63 0.66
2-2 A= il 0.198 0.034 0230 0032 1.73 4.54 3.24 0.63 0.37
2-3 A= il 0.052 0.008 0.058 0.010 0.487 2.96 6.25 0.64 0.34
7-27 ki Wi 0.819 0.141 0.855 0.126 12.0 78.27 15.76 0.80 0.89
7-28 Jbi Wi 0.926 0.157 0.914 0.124 132 67.09 12.27 0.63 0.87
7-33 Jbi Wi 147 0248 155 0192  20.1 97.94 10.66 0.47 1.23
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Table 3 Trace elements contents of volcanic rocks in Hutouya—Kendekeke field
vH ST e w/107¢
gﬁ Eﬁ ﬁg Nb/Ta Zt/Hf Rb/Sr  St/Ba
El RoRA Zr  Nb Ba Hf Ta Sr Rb U Th
2-5  FD LA 205 314 411 676 234 101 202 6.58 252 1342 3033 2.00  0.25
2-6  HAT Wsrs 209 311 558 697 3.85 144 211 586 23.0 808 2999 147  0.26
éi//
7-37 4t i%}§%§ 941 228 951 438 419 438 349 430 447 544 2148 797 046
I3
. 7468
7-38  dbv LT, 97.6 156 132 439 6.00 459 319 427 388 260 2223 695  0.35
BANE
. Kl
732 dbl 5., 110 187 632 452 454 987 67.5 925 336 412 2434  0.68 1.56
R
B kil
7-8 oo, 218 215 852 7.75 230 98.6 222 454 219 935 2813 225 Q.12
I B
"J:‘/ﬁ
7-9 ;%g% 2y 156 214 607 5.00 1.87 194 140 488 17.6 1144 3120 072  0.32
"J:‘/ﬁ
7-10 E':"I%“ 2y 145 135 1155 447 170 308 113 458 143 794 3244 037  0.27
"J:‘/ﬁ
7-11 E':"I%“ Zilis 141 103 643 432 173 291 115 431 144 595 3264 040 045
"J:‘/ﬁ
7-15 g}g% Ziliy 446 110 471 138 213 555 192 125 288 516 3232  0.03 1.18
7-7 ik 187 21.0 186 639 1.77 291 332 4.03 183 11.86 29.26 0.11 1.56
A B ) ) ) ) ) ) ) ) ) )
B kil
7-5 o, 217 100 557 6.78 0.83 248 153 2.00 3.05 12.05 3201 062 045
r B
"J:‘/ﬁ
7-21 g}% ZIlAE 99.0 163 161 334 131 449 39.1 531 6.84 1244 2964 0.87 0.8
FTa JULE—HER XA A GR AR
Table 4 Trace elements of minerals in Hutouya—Kendekeke field
PER REE AA w107
BT b et Nb Ba Sr U As Sb Bi Hg Ge V Co Ni Mo S
4252 pEskiEE HYEEWTA 13.6 357 375 410 688 6.61 0.68 0.11 2.07 102 41.9 23.1 074 200
4253 JEE HYETA 145 248 206 4.04 367 59.7 91.8 0.18 0.64 0.71 63.8 843 0.57 157000
2-2 T EHITTA 098 13.0 21.6 0.78 995 287 141 0.09 1.15 <05 272 30.8 2.83 276000
2-3 B MR 275 28.8 <05 0.05 3.08 3.03 423 0.05 140 <05 282 62.5 0.53 342000
727 dwi WA 18.6 2105 59.0 569 576 166 623 3.06 324 21.8 17.0 287 3.79 10400
7-28 bV WEEETf 129 686 404 321 509 149 802 1.19 3.52 27.8 27.1 362 336 8800
7-33 b WA 141 568 072 279 529 3.16 262 0.12 247 13.1 328 23.6 3.03 200
3.2 FRTURHIRILZEFRE g RT UG ] e —Abya— s AT s K

XEEAT BV L T AR D R A K e it
TRk Ao b, ISR T 8, kil
o HHUERAL SRR, AR LR 3.

ML KU FRBE I 5658 RRE IR 4 3 A i

AN AN — R VE R A . F TR Teh Xk
1555 Few Mn A1 Ca U 402, HEAS ) Tk
WA XA, R AZIRIESSE; kil R
TEORRVER I S . RIVER NG KW AR TAS
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Table S Whole-rock sulfur isotope analysis of volcanic rocks

in Hutouya—Kendekeke field
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