W A R TR
FRFRR- Bulletin of Mineralogy, Petrology and Geochemistry
Vol.45, 2026

B TR FiEr & BRIk = 5
RFIRERIEMR

B2 R EE R

1. CHERER T R BUF M3 DO )1 48 T 5 Se 30 28, R 610059 2. H E G RN AR 9 7= W IRAFSE T, L5t 100037

B E: 4AMaFETAL-BEHM KM FHE T 6 NBRLF A, KRR B E R E R E kG R Tk oA TR R
IR A B PG B AR 22 A R BN 7 W MY IE R M R IR R o HUTE R 4 e IR B ik Mk B AT TUAL IR 2 R R
FEET A A B B AT R ok Al R R AT P F R e AR R e M R R e R EE LR T AR R, £R X
W, B RETHELZPAHNTERE L, ARBARERE MU B REMTEFZRRANREE; ML RATEEEA
HHE RGN, A EERTHRAE R SN ES, A EAARBEE RN E, FRIEE, A RATRELER R FRAE S
Mo B 7 Wik TATE R E ik, KRR A AR KRB AR F AL ERGET HRNET T %,

X 8 W HEATEEETAL-FBE R BIE R4 R F ok RO Tk

hESZES: P632  doi: 10.3724/).issn.1007-2802.20260016

Research on the systematic deviation calibration of multi-sheet geochemical data
based on the boundary leveling method

TANG Rui'?, LI Cheng'**, XIAO Ke-yan'?
1. Geomathematics Key Laboratory of Sichuan Province, Chengdu University of Technology, Chengdu 610059, China;
2. Institute of Mineral Resources, Chinese Academy of Geological Sciences, Beijing 100037, China

Abstract: Regarding the “step effect” issue in the geochemical data of the Baiyinchagan Dongshan-Maodeng area, this study aims
to compare the leveling effects of the contrast return method and the boundary leveling method, and to evaluate the applicability of
these methods in eliminating deviations between maps and improving data quality. The geochemical data of six sheets in the study
area were preprocessed using compositional data transformation. The preprocessed data were then leveling processed using both the
mean-based and median-based contrast return methods, as well as the boundary leveling method. The effectivenesses of these
methods in eliminating step effect and improving data continuity were then compared. The results show that the step effect cannot be
effectively eliminated by using both the mean-based and median-based contrast return methods, especially for data of areas with
relatively significant geological background differences. In contrast, the step effects of geochemical data can be effectively
eliminated using the boundary leveling method for processing, particularly for data of areas with consistent geological backgrounds,
with the best performance of large-scale maps. The study confirms that the boundary leveling method is more effective than the
contrast return method for addressing the step effect of geochemical data. This research provides an effective leveling approach for

processing geochemical data of complex regions.
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Fig.1 Geological sketch tectonic location map (a),and regional geological map with the distribution of deposits (b)

of the southern Great Hinggan Mountains
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Fig.2 Regional geological map of the study area(modified from Li et al.,2024)
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Table 1 Statistical characteristics of the original data
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Fig.3 Box plot of the raw data
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Table 2 Statistical analyses after the clr transformation

JLE X Kt e/ MHE 25% 50% 75% 5P NE ] bR FHIE W It £
B[ 3826 -3.99 -1.00 -0.85 -0.71 1.59 0.27 -0.87 16.03 -1.05

A 2Rl 6924 -4.75 -2.38 -1.88 -1.42 2.55 0.77 -1.91 1.71 0.28
B[ #ii1 3826 -4.93 -3.92 -3.79 -3.63 -0.32 0.32 -3.76 15.79 229

he Gk 6924 —6.81 —4.26 —4.02 -3.78 0.22 0.53 —4.01 6.01 0.66
b3 3826 0.04 1.39 1.52 1.70 4.12 0.37 1.57 492 1.06

“ 2Rl 6924 0.28 1.74 1.85 1.96 6.17 0.28 1.86 22.82 2.14
B[ 3826 0.06 1.46 1.66 1.84 3.72 0.33 1.64 2.86 0.23

o Gk 6924 -1.20 1.61 1.75 2.10 4.83 0.51 1.82 2.87 -0.10
B[ 3826 1.30 2.71 2.84 2.99 527 0.32 2.89 6.84 1.66

“ 2Rl 6924 1.03 2.71 2.81 3.16 5.35 0.39 293 3.47 1.01
b3 3826 -2.11 -1.21 -0.96 -0.71 2.75 0.50 -0.90 9.42 221

v Gkl 6924 —2.47 -1.03 -0.93 —0.65 3.15 0.41 -0.81 5.39 1.47
B[ 3826 -1.70 -0.49 -0.35 -0.13 2.60 0.46 -0.24 7.26 221

o 2Rl 6924 —4.10 -0.47 -0.25 0.49 3.73 0.67 -0.04 1.55 0.73
Jbs 3826 —-4.07 -1.47 -1.32 -1.17 0.77 0.31 -1.31 7.42 0.11

Ve Gkl 6924 -3.99 -1.75 -1.61 -1.21 3.54 0.60 -1.45 1.01 0.64
B[ 3826 -1.47 0.54 0.78 1.00 5.10 0.57 0.80 5.68 1.08

A 2Rl 6924 -2.27 0.77 0.93 1.08 5.03 0.51 0.98 6.18 1.47
‘ JbH 3826 -5.48 -3.51 -3.31 -3.07 -0.38 0.42 -3.27 6.48 1.46

. 2Rl 6924 -5.03 -2.96 -2.79 -2.65 3.24 0.59 -2.77 12.97 1.94
B[ 3826 -0.30 227 255 2.78 5.08 0.43 2.51 2.26 -0.26

“ 2Rl 6924 -0.90 1.97 2.61 2.71 6.54 0.60 2.39 3.48 -0.43
_ L 3826 -0.82 1.60 1.83 2.04 4.64 0.40 1.82 3.96 0.21

M ol 6924 -1.58 0.96 1.78 1.93 5.46 0.67 1.52 1.10 -0.51
b3 3826 -2.16 0.83 1.03 125 3.05 0.38 1.03 527 —0.46

« 2Rl 6924 -3.00 0.31 0.92 1.05 3.41 0.62 0.70 1.47 -0.67
e 3826 -3.65 -2.22 —1.99 -1.75 3.89 0.65 -1.92 12.33 2.55

% ol 6924 -2.97 -1.46 —131 -1.14 2.67 0.59 -1.23 5.19 1.65




WA A BRI #iE R 2026,45

R3 chTiRAEREEFRENTLSET
Table 3 Statistics of changes in Kurtosis and Skewness before and after the clr transformation

JCHE Hiu X o AT I AT i JBE G A JBE PRI B WA I B3t R RS R
JbEs 3826 1197.53 31.89 16.03 —1.05 98.66% 103.29%
A FATS 6924 537.22 17.99 1.71 0.28 99.68% 98.44%
B[ 3826 764.08 25.76 15.79 2.29 97.93% 91.11%
he 2R 6924 440.13 19.67 6.01 0.66 98.63% 96.64%
JbEB 3826 1098.73 30.01 4.92 1.06 99.55% 96.47%
o TP 6924 3276.66 56.01 22.82 2.14 99.30% 96.18%
B[ 3826 422.47 18.34 2.86 0.23 99.32% 98.75%
* 2R 6924 613.49 21.58 2.87 0.10 99.53% 100.46%
de 3826 112.64 8.90 6.84 1.66 93.93% 81.35%
“ AP 6924 683.06 21.94 3.47 1.01 99.49% 95.40%
B[ 3826 287.51 14.57 9.42 2.21 96.72% 84.83%
v 2R 6924 1042.99 28.39 5.39 1.47 99.48% 94.82%
d6iEp 3826 151.01 10.60 7.26 221 95.19% 79.15%
o FAHP 6924 177.67 12.27 1.55 0.73 99.13% 94.05%
bz 3826 99.20 7.58 7.42 0.11 92.52% 98.55%
Mo AR 6924 5676.49 72.44 1.01 0.64 99.98% 99.12%
JbEs 3826 662.99 23.44 5.68 1.08 99.14% 95.39%
A FHP 6924 151.28 10.95 6.18 1.47 95.91% 86.58%
) B[ 3826 1796.20 38.05 6.48 1.46 99.64% 96.16%
o AR 6924 4031.47 58.09 12.97 1.94 99.68% 96.66%
Jbis 3826 90.28 6.98 2.26 —0.26 97.50% 103.72%
“ FHP 6924 527.86 19.80 3.48 —0.43 99.34% 102.17%
) B[ 3826 206.42 9.98 3.96 0.21 98.08% 97.90%
N AR 6924 3055.63 48.04 1.10 —0.51 99.96% 101.06%
d6is 3826 27.94 3.80 527 —0.46 81.14% 112.11%
« FHP 6924 21.47 2.90 1.47 —0.67 93.15% 123.10%
B[ 3826 1480.40 35.13 12.33 2.55 99.17% 92.74%
s R 6924 486.70 17.07 5.19 1.65 98.93% 90.33%
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Fig.7 Box plot of processed data after the c/r transformation
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Table 4 A table for parameters of Au element after the data leveling process using several leveling methods

W i1 [X. f/ME 25% 50% 75% S TONE] brifE2: FI{E [3;5 I E
o S B3 el ~7.08 -1.78 -1.51 -1.26 2.82 0.48 -1.54 16.03 -1.05
(H9fi) HEH 3.82 ~1.92 -1.52 -115 2.06 0.62 ~1.54 171 0.28
o P [ AL ~6.55 ~1.65 ~1.40 ~1.16 261 0.44 “142 16.03 -1.05
(hAz%0) R -3.52 -1.77 -1.40 -1.06 1.89 0.57 -141 171 0.28
‘ J6 -8.91 -1.62 -125 ~0.90 470 0.66 -1.28 16.03 -1.05
BUE S A7
o —475 ~2.38 ~1.88 “1.42 255 0.77 ~1.91 171 0.28
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1000 m range of the North-South belt
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