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QUALITY EVALUATION OF WUDALIANCHI VOLCANO MUD BASED ON
FACTOR ANALYSIS AND MINIMUM DATA SET

ZENG Ying, WU Jing, WANG Xi-ying, FANG Zhen-xing
Institute of Natural Resources and Ecology, Heilongjiang Academy of Sciences, Harbin 150040, China

Abstract: Volcano mud is a rare kind of mineral resources formed in harsh conditions over hundreds of years, yet there
is no method to judge and evaluate its quality currently. The factor analysis method and minimum data set theory are
used to construct the quality evaluation method of volcanic mud, and to comprehensively evaluate the quality of
volcanic mud in Wudalianchi Scenic Spot. The results show that the minimum data set for volcanic mud quality
evaluation includes V, Al, water content and clay particle, and the Wudalianchi volcano mud can be divided into four
quality grades, among which grade 1 has the largest reserves, accounting for half of the total reserves approximately.
The quality of volcano mud around the modern volcano is the best, and the quality around the western volcanoes is
better than that around the eastern.

Key words: volcano mud; quality evaluation; factor analysis; minimum data set; Wudalianchi Scenic Spot
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Fig. 1 Distribution sketch map of sampling sites
(Modified from Reference [3])
1—2RKA¥ 5 (sampling site); 2—i7H (lake ) ; 3—3[37 (river )
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Table 1 Descriptive statistics of volcano mud indexes
£zt FmEUA CFIE BUME WKRE B R REU%

Mn/10- 75

308.173 106.530 740.150 158.342 51.381

Cu/10°® 75 17.141 7.970 31.290 4.484 26.159
Zn/10° 75 45164 23.740 66.070 7.272 16.102
Ba/10® 75 156.385 100.450 306.350 32.438  20.743
Cr/10® 75 30.836 13.330 47.460 7.136 23.143
Ti/10® 75 688.888 25.410 1370.280 373.900  46.025
Ni/10°® 75 17.467 7.580 26.410 4.264 24.415
V/10°® 75 49.372 21220 72340 10.879  22.035
Sr/10° 75 54.214 25.900 108.800 16.817  31.019
Sc/10® 75 7566 4550 10.960 1.464 19.349
La/10°¢ 75 20.694 13.110 28.090 2.884 13.938
Li/10°® 75 15533 2.020 30.820 6.135 39.494
Fe/10® 75 23.645 12.860 38.940 5.157 21.811
Al/10°° 75 29.834 13.090 47.640 7.368 24.696
Kg/103 75 4179 1.640 8.150 1.716 41.056
Na/10° 75 592.718 440.360 853.850 108.136 18.244
Ca/107 75 4031 2250 7270 0971 24.083
Mg/107® 75 4451 2.050 6.960 1.126 25.305
TOC/% 75 1449 0390 3.780 0.718 49.548

pH 75 6.515 6.000 7.100 0.197 3.023

K% 75 30.851 20.500 48.200 6.606  21.413
AL Y% 75 27.365 18.200 34.200 3.036  11.096
Hihi% 75 5296 1.620 10.250 1745  32.96
HHRLI% 75 42454 22680 66.720 10.074 2373

A% 75 52.238 23.040 75.670 11.429 21.88
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Table 2 Loading matrix, common factor variance and Norm values of volcano mud indexes

LN PC-1 PC-2 PC-3 PC-4 PC-5 PC-6 S AEFHE Norm

Mn 0.887 0.018 0.183 0.005 0.209 -0.096 1 0.635 1.354

Cu 0.878 0.07 -0.027 0.167 -0.221 0.107 1 0.810 1.755

Zn 0.876 -0.054 0.318 0.109 0.051 -0.137 1 0.846 1.204

Ba 0.875 0.167 -0.147 0.148 -0.182 -0.055 1 0.685 1.749

cr 0.822 0.145 -0.264 0.145 -0.203 0.180 1 0.772 2.689

Ti 0.808 0.059 -0.08 -0.161 0.173 -0.181 1 0.771 2.420

Ni 0.807 0.201 0.16 -0.233 0.202 0.006 1 0.755 2.380

\Y 0.793 -0.113 0.023 -0.191 -0.113 0.059 1 0.576 2.820

Sr 0.759 0.072 0.424 0.194 -0.024 -0.021 1 0.721 1.629

Sc 0.750 -0.046 0.014 0.082 -0.125 0.022 1 0.612 2.504

La -0.623 0.471 0.188 0.355 -0.185 -0.201 0.866 1.881

Li 0.615 -0.456 -0.219 -0.333 0.176 0.182 1 0.752 2.469

Fe 0.543 -0.46 0.020 -0.413 0.192 0.240 1 0.861 2.272

Al 0.137 0.794 0.268 -0.005 0.177 0.016 2 0.873 2.683

K 0.227 0.744 0.013 0.242 0.139 0.194 2 0.711 2.548

Na -0.028 0.624 0.149 -0.449 -0.143 -0.008 2 0.587 1.542

Ca 0.363 0.45 -0.216 0.335 -0.288 0.190 0.746 1.632

Mg 0.122 0.135 0.801 0.085 0.126 0.112 3 0.812 2.677

TOC 0.458 0.253 0.620 0.006 -0.348 -0.133 3 0.753 0.986

pH 0.527 0.294 0.593 -0.028 -0.078 -0.148 3 0.873 1.025

Bk -0.029 0.073 0.070 0.750 0.039 -0.030 4 0.800 1.164

A 0.485 0.166 0.364 0.519 0.259 0.193 4 0.696 0.144

FikL -0.088 0.053 0.021 0.088 0.815 -0.045 5 0.768 1.966

bi5p A 0.041 0.031 -0.242 -0.153 0.369 -0.742 0.798 2.136

{2 A 0.161 0.232 -0.254 -0.212 0.252 0.709 6 0.905 2.176
F RS FHEE 9.103 3.652 1.867 1.657 1.437 1.267
F ST TTRR % 36.411 14.607 7.466 6.629 5.750 5.068
T BB R 36.411 51.018 58.484 65.113 70.863 75.931
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Table 4 Weights of volcano mud indexes
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NS 0.831 0.768 0.905 0.590
B 0.269 0.248 0.293 0.191
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Table 5 Average quality index, grade and reserves of

Waudalianchi volcano mud
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