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Abstract: China-Mongolia border region has excellent ore-forming geological conditions and is one of the
world’s important metal mineralization provinces and one of the world’s three major porphyry copper (gold and
molybdenum) metallogenic belts. China-Mongolian cooperative 1:1 000 000 geochemical mapping project
collected a lot of geochemical data, providing basic data for the study of element dispersion and enrichment,
mineralization trends, resource evaluation and environmental changes in this region. This paper discussed the
geochemical parameters of copper in different tectonic belts and the regional geochemical anomalies based on
1:1 000 000 geochemical data across the boundary between China and Mongolia. The median and average values
of copper are 20.1x107 and 21.6x107°. The median and average values of the eastern and western Junggar arc

basin systems, the Altay tectonic belt, the arc basin system on the Altay southern margin, the Gobi Altay arc basin
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system, the Junggar block, and the Beishan—Gobi Tianshan arc basin system are higher than the values of other

tectonic belts, showing that copper is enriched in those area. A total of 91 copper geochemical anomalies were

delineated respectively based on the 85% cumulative percentage and 34 geochemical provinces that were selected.

The work fills the gap in the copper geochemical distribution and provides important data for the comparison of

ore deposits in this area.

Key words: copper; regional geochemistry; metallogenic prospective area; geochemical mapping; China—Mongolia

border region
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Tectonic units: 1-the Altay tectonic belt; 2—the arc basin system at the Altay southern margin;

3—the eastern and western Junggar arc basin systems; 4—the Junggar block; 5-the Gobi Altay arc basin system;
6-the Beishan—Gobi Tianshan arc basin system; 7-the Bayimaodao—Yagan—BaruunTsohiot tectonic belt;

8—the Ereen Davaa—Ergun micro-block; 9-the Baruun Urt—Hutag Uul—East Ujimqin Banner—Arshaan arc basin zone;

10—the Sulinheer—Mandula—Holingol arc basin system; 11-the Tarim block; 12—the North China block.
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Fig.1 Map of the working area showing the sampling sites and tectonic units (modified after LI et al., 2015, 2016 and LIU et al., 2020)
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Table 1 Copper geochemical parameters of catchment sediments collected from different tectonic belts
in China—Mongolia border region
. 2.5% 25% 50% 75% 85% 97.5% e
T S O A S S S
X 0.95 8.20 15.11 20.10 25.90 29.72 43.79 675.75 21.61 12.72
1 0.95 11.95 22.08 28.29 35.70 40.44 56.80 180.52 30.03 13.42
2 7.82 13.75 21.48 26.54 33.30 37.10 50.05 108.00 28.37 10.80
3 1.62 14.30 24.06 28.75 34.10 38.89 54.51 103.80 30.05 10.10
4 3.88 12.68 20.70 25.12 31.39 35.64 46.37 63.95 26.63 8.69
5 8.90 11.83 20.00 25.50 31.70 34.90 47.17 80.90 26.49 9.34
6 6.57 13.49 19.70 22.70 27.00 29.80 42.78 675.75 25.07 23.20
7 4.05 10.88 16.76 19.10 22.82 25.24 36.06 50.54 20.20 6.03
8 3.15 6.48 10.88 14.40 19.34 22.35 31.21 103.08 15.89 7.38
9 3.76 6.87 12.26 15.82 20.22 22.50 29.49 804.08 16.80 16.21
10 5.21 8.82 13.80 17.57 21.17 23.51 31.10 54.37 17.99 5.83
11 7.86 8.86 15.84 20.24 23.82 26.59 46.21 56.55 21.05 8.62
12 8.52 11.29 14.88 17.68 20.42 22.13 28.25 74.62 18.56 6.64
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Fig.2 Copper histogram of catchment sediments collected
from different tectonic belts in China—Mongolia boder region
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Fig. 3 Copper boxplots of catchment sediments collected from different tectonic belts in China-Mongolia border region
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Fig. 4 Copper regional geochemical map of catchment sediments collected in China—Mongolia border region
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Fig. 5 Copper regional geochemical map of catchment sediments collected in China—Mongolia border region
(after removing the contrast value according to the median value of the tectonic unit)
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Table 2 The statistics parameters of copper geochemical anomalies in China—Mongolia border region

e A PR kM mME FE i BEER S RH TR o %;:—? %;:—? AR5t
/km? A /107 /107 /107 /107 /10 /107 R S tof B EX 1
Cu0l 1830 31 433 17.1 30.2 30.2 20.1 25.8 754  1.50 1.17 0.25
Cu02 256 2 34.4 27.8 31.1 31.1 20.1 25.8 4.67 1.55 1.21 0.15
Cu03 220 3 45.7 30.9 40.4 44.4 20.1 25.8 8.19  2.01 1.57 0.20
Cu04 330 3 64.4 26.7 39.8 28.3 20.1 25.8 2129 198 1.54 0.53
Cu05 1982 31 143.9 19.2 347 28.7 20.1 25.8 2254 172 1.34 0.65
Cu06 3682 46 65.2 19.6 34.9 33.9 20.1 25.8 8.85 1.74 1.35 0.25
Cu07 336 3 43.8 26.4 34.4 33.0 20.1 25.8 8.75 1.71 133 0.25
Cu08 476 9 38.5 24.8 30.3 28.5 20.1 25.8 494 151 1.17 0.16
Cu09 75 2 69.4 23.1 46.3 46.3 20.1 25.8 3277 230 1.79 0.71
Cul0 252 5 45.5 26.4 34.2 32.0 20.1 25.8 7.20 1.70 1.33 0.21
Cull 5585 66 52.0 24.1 33.0 32.4 20.1 25.8 5.88 1.64 1.28 0.18
Cul2 2373 26 39.1 21.7 31.1 31.6 20.1 25.8 400 155 1.20 0.13
Cul3 48 2 36.5 31.2 33.9 33.9 20.1 25.8 3.73 1.69 1.31 0.11
Cul4 64 2 30.7 28.9 29.8 29.8 20.1 25.8 127  1.48 1.16 0.04
Culs 150 2 35.0 293 32.2 322 20.1 25.8 404  1.60 1.25 0.13
Cul6 1586 16 38.9 18.4 28.7 28.5 20.1 25.8 499 143 1.11 0.17
Cul7 57 3 315 24.7 28.0 27.9 20.1 25.8 344 139 1.09 0.12
Cul8 200 4 33.8 27.4 30.8 30.9 20.1 25.8 350 1.53 1.19 0.11
Cul9 1843 24 41.7 20.0 29.5 30.0 20.1 25.8 5.02 1.47 1.14 0.17
Cu20 19620 232 329.8 133 31.6 30.5 20.1 25.8 2068  1.57 1.22 0.66
Cu2l 130 1 34.0 34.0 34.0 34.0 20.1 25.8 1.69 1.32
Cu22 634 9 38.6 21.0 30.6 31.1 20.1 25.8 536  1.52 1.19 0.17
Cu23 851 10 40.0 26.9 30.9 293 20.1 25.8 432 1.54 1.20 0.14
Cu24 346 4 32.8 21.9 29.4 315 20.1 25.8 5.13 1.46 1.14 0.17
Cu2s 540 7 50.4 15.2 35.8 35.4 20.1 25.8 13.31 1.78 1.39 0.37
Cu26 448 6 40.9 19.5 29.5 29.7 20.1 25.8 7.23 1.47 1.14 0.25
Cu27 479 7 36.0 30.9 335 33.6 20.1 25.8 1.88 1.66 1.30 0.06
Cu28 13004 168 53.9 16.8 30.7 29.3 20.1 25.8 730  1.53 1.19 0.24
Cu29 181 3 343 19.8 28.5 31.4 20.1 25.8 7.69  1.42 1.11 0.27
Cu30 1652 21 44.6 203 30.4 29.9 20.1 25.8 574 151 1.18 0.19
Cu3l 1233 16 56.6 17.0 34.8 33.7 20.1 25.8 10.84  1.73 1.35 0.31
Cu32 349 4 57.7 243 35.0 29.0 20.1 25.8 1542 174 1.36 0.44
Cu33 790 6 84.7 20.7 42.5 31.7 20.1 25.8 2537 2.11 1.65 0.60
Cu34 183 3 29.9 26.3 28.6 29.7 20.1 25.8 2.03 1.42 1.11 0.07
Cu35s 1084 12 46.3 22.2 30.7 29.2 20.1 25.8 7.49 1.53 1.19 0.24
Cu36 1700 28 598.4 17.8 69.7 28.2 20.1 25.8 131.55  3.47 2.70 1.89
Cu37 521 10 35.2 22.6 28.7 28.4 20.1 25.8 380 1.43 1.11 0.13
Cu38 1456 21 42.4 19.1 28.7 28.0 20.1 25.8 588  1.43 1.11 0.20
Cu39 673 15 31.9 17.9 26.7 26.0 20.1 25.8 3.91 133 1.03 0.15
Cu40 226 3 46.3 26.1 36.7 37.8 20.1 25.8 10.11 1.83 1.42 0.28
Cu4l 411 5 35.9 30.5 32.9 324 20.1 25.8 2.33 1.64 1.28 0.07
Cu42 452 3 39.8 233 29.3 24.8 20.1 25.8 9.11 1.46 1.13 0.31
Cu43 598 6 40.3 24.5 30.6 29.5 20.1 25.8 5.44 1.52 1.19 0.18
Cud4 122 2 35.6 30.4 33.0 33.0 20.1 25.8 3.65 1.64 1.28 0.11
Cu4s 160 4 31.1 25.6 29.2 30.0 20.1 25.8 256  1.45 1.13 0.09
Cu46 249 7 37.6 25.0 30.2 27.9 20.1 25.8 528  1.50 1.17 0.18
Cu47 467 5 38.1 24.4 323 31.4 20.1 25.8 5.55 1.61 1.25 0.17
Cu48 206 5 393 19.9 29.4 30.7 20.1 25.8 720  1.46 1.14 0.24
Cu49 205 3 35.1 25.7 30.7 31.1 20.1 25.8 4.75 1.53 1.19 0.16
Cus0 574 7 46.1 16.2 35.0 38.1 20.1 25.8 9.67 1.74 1.36 0.28
Cusl1 118 2 40.3 27.9 34.1 34.1 20.1 25.8 8.82 1.70 1.32 0.26
Cu52 111 3 44.0 19.7 31.7 31.4 20.1 25.8 12.14 158 1.23 0.38

Cus3 4017

w
N

53.2 11.7 31.2 325 20.1 25.8 10.42 1.55 1.21 0.33
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Cu54 1410 11 41.7 23.7 29.3 27.9 20.1 25.8 488  1.46 1.14 0.17
Cu55s 389 35.6 30.8 33.2 33.2 20.1 25.8 3.40  1.65 1.29 0.10
Cu56 145 39.9 25.7 32.8 32.8 20.1 25.8 10.09  1.63 1.27 0.31
Cus7 224 44.8 22.8 34.8 36.7 20.1 25.8 1.16  1.73 1.35 0.32
Cus8 74 2 38.9 22.8 30.9 30.9 20.1 25.8 1133 1.54 1.20 0.37
Cu59 1850 23 37.2 24.5 29.8 30.0 20.1 25.8 3.08  1.48 1.15 0.10
Cu60 243 2 32.8 28.7 30.7 30.7 20.1 25.8 290 153 1.19 0.09
Cu61 193 4 33.6 213 30.0 325 20.1 25.8 590  1.49 1.16 0.20
Cu62 689 2 55.7 41.1 48.4 48.4 20.1 25.8 1029  2.41 1.87 0.21
Cu63 2677 21 76.0 18.4 322 28.7 20.1 25.8 1290  1.60 1.25 0.40
Cu64 887 3 573 28.6 38.9 30.8 20.1 25.8 1597  1.93 1.51 0.41
Cu65 1209 12 138.9 19.0 37.3 29.1 20.1 25.8 3236 1.86 1.45 0.87
Cu66 182 4 40.3 14.1 28.5 29.9 20.1 25.8 12.71 1.42 1.11 0.45
Cu67 1983 20 56.0 16.1 313 29.6 20.1 25.8 10.89  1.56 1.21 0.35
Cu68 1387 11 44.5 22.9 313 31.0 20.1 25.8 647 1.6 1.21 0.21
Cu69 1331 9 41.0 23.7 30.6 28.2 20.1 25.8 635  1.52 1.18 0.21
Cu70 523 6 72.7 18.0 36.6 31.7 20.1 25.8 2043  1.82 1.42 0.56
Cu71 3808 35 65.3 19.0 33.6 31.2 20.1 25.8 11.13  1.67 1.30 0.33
Cu72 1272 11 59.7 22.8 32.7 31.4 20.1 25.8 983  1.63 1.27 0.30
Cu73 517 6 422 22.1 33.4 34.9 20.1 25.8 786  1.66 1.30 0.24
Cu74 4172 47 63.8 20.1 32.8 322 20.1 25.8 852  1.63 1.27 0.26
Cu7s 417 5 36.5 223 29.4 323 20.1 25.8 639  1.46 1.14 0.22
Cu76 2475 24 50.7 24.0 30.8 30.2 20.1 25.8 5.81 1.53 1.19 0.19
Cu77 879 11 34.0 24.8 28.8 28.1 20.1 25.8 232 143 1.12 0.08
Cu78 1014 12 41.7 23.5 29.3 28.2 20.1 25.8 480  1.46 1.14 0.16
Cu79 2894 31 51.2 15.2 30.2 29.1 20.1 25.8 7.09 150 1.17 0.23
Cu80 557 2 39.3 34.8 37.1 37.1 20.1 25.8 314  1.84 1.44 0.08
Cu8l 333 3 41.3 23.1 35.0 40.6 20.1 25.8 1033 1.74 1.36 0.30
Cu82 809 11 70.8 21.8 33.1 31.0 20.1 25.8 13.79  1.65 1.28 0.42
Cu83 3404 36 47.9 18.3 29.8 29.8 20.1 25.8 6.48  1.48 1.16 0.22
Cug4 1719 18 43.7 24.1 32.0 30.4 20.1 25.8 583 159 1.24 0.18
Cu85 2377 25 78.8 13.6 31.7 29.2 20.1 25.8 12.47  1.58 1.23 0.39
Cu86 294 6 32.2 25.3 30.5 315 20.1 25.8 267 152 1.18 0.09
Cu87 3728 38 59.2 18.7 33.1 32.0 20.1 25.8 870  1.65 1.28 0.26
Cu88 1356 19 128.2 15.4 35.5 27.5 20.1 25.8 2514 177 1.38 0.71
Cug9 544 6 44.6 21.4 30.0 28.0 20.1 25.8 823  1.49 1.16 0.27
Cu90 1216 8 81.9 21.2 343 28.5 20.1 25.8 1974  1.71 1.33 0.58
Cu91 209 3 116.1 17.2 52.2 233 20.1 25.8 5542 2.60 2.02 1.06

e SRR =5 R REA SE, S =R R E SRR TR, AR S R =R N 25 N

Cu87. Cu83., Cu85. Cu84. Cu88. Cu90: 4>
MAEP SR TAEXPEES, SdFHE 22— [E )
%%, BT PR B4 (R ESE, 2016), i) E %
BL5 o BATJR 28 WA 48 AT 1 — 240 43 Ry AL BAT /R 28
AL EY. BRI B BB R AT
B A AR R TS B B R &
WA Hmbk A M0 (@ RESE, 2006, £
MUEE, 2006), 12 DX [R)FE 2 19 5522 B 44 R 7™ i,
B E 6 MHbERILAE .

Cull, Cu06. Cul2, Cu05., Cul9. Cu01 . Cu30,
Cul6. Cu3l, Cu35: F3AifEH 580 Bt TAE X <3,

J& F KL LW W (RS, 2016). BER
10 A3 ER AL 2448 40 A0 16 78 18— 80 R T 99 4 B
W BRPERR R PE(Nukhetdavaa)— 3% —Z5 1 jlf—Pi]
SR LR BT A Sulinheer— 4 )4 I —485 RV R4 1%,
W (RS, 2016; XIBURAE, 2020).

i

TE S A I FFJE 1:100 J7 HbERfb =38 E T
VE, BT 291300 000 km?, K15 T & o i A Hh Bk

Pz Bl M E o ASSCHI BT T 40 Xk
PesF o AR AL, SRR W] (1) 5800 57 H X T K 8

4
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