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Abstract: Currently, the multi—purpose regional geochemical survey has extended into hilly and mountain areas, which has a relatively
complicated geological background, soil genetic type, land use type and soil type compared to plain areas. How to lay out surface soil
samples, so as to objectively and truly reflect the soil region geochemical characteristics has become a key issue. We collected soil samples
in the hilly and mountain area of 40 km® south of Shaoxing, Zhejiang Province.According to the sample layout principle and sampling
requirements of multi—purpose regional geochemical survey, collecting surface soil samples by 4 point/km” density and measuring 38

components. We evaluate the representativeness of different genesis soils through comparing the elements content and their spatial
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distribution. The results showed that, the mode of small lattice sampling and large lattice combination analysis could well reflect the

element regional geochemical distribution; for most elements index, sampling alluvial soils which could represent the material

composition of sample cell could better meet the requirements of representativeness.In the evaluation of As, Mn, Mo, Al,O;, MgO and

K,O geochemical anomalies, the residual slope soil can be collected. This study can provide theoretical basis for the improvement of soil

sample collettion methods for multi—purpose region geochemical survey in hilly and mountain areas.
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Fig. 1

Geological sketch map of the study area
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Fig. 2 Sampling sites of the study area
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Table 1 Analysis methods and detection limits of different elements
Vi [RUgE| Vg IV € iR K B Hf
Cr .Mn.P Ti V. Zr X FH D EIEE (XRF) PW4400/40 5(Cr.V),10(Mn P Ti) ,2(Zr) 107°
SiO, \TFe, 0, ,CaO K, O X Btk (XRF) PW4400/40 0.1(Si0, \TFe,05) ,0.05(CaO . K,0) %
S BTG (1ICP—OES) IRIS Intrepid 11 XSP 50 107

Al,O; \MgO \Na, O B TROERED: (ICP—OES)

Bi,Co.Cu,Ge La Mo Ni,
LB RS (1ICP—MS)

Pb.Sb.Sc.T1,.W.Zn

Cd LB TR RS (ICP-MS)
As.Se Y R F O (HG-AFS)

Hg VRS IR T IO (CV-AFS)

Ag RAPEIE (ES)

Sn RHEREE (ES)

F B PR PEE B (ISE)

N SRR B —SAH IS (GC)

TC SRR B —SAH IS (GC)
Corg. FAL ISR L35 (POT)

pH HL7 75 (POT)

IRIS Intrepid II XSP

0.1(ALO,),0.05( MgO ,Na,O) %
0.05(Bi Sb) ,0.1( Ge . T1) ,0.2( Mo W) ,

Feap Qe 1(Co.Cu.La.Sc) ,2(Ni.Pb .Zn) 10
I cap Qc 20 107°
XGY-1011A 1(As),0.01(Se) 107°
XGY-1011A 2 107°
wP-1 20 107°
WP—1 1 107°
PXS]—226 100 10°°
EA3000 20 107°
EA3000 0.1 %
YZYT—4 0.1 %
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Table 2 Elements concentration of different genesis soils
FRBEFRRE (n=79) UL, (n=81)
ekl AR B NES A % e
T T G S o T R T 7 S S A 1
R AEE . 2EHME
Ag 203 146 212 1.1 1.8 381 194 1174 3.1 2.4 80
As 20.3 12.0 22.1 1.1 1.2 12.7 1.1 10.8 0.86 1.1 10
Bi 0.48 0.42 0.34 0.70 1.38 0.45 0.43 0.15 0.34 1.43 0.3
cd 180 99 239 1.3 1.1 385 272 397 1.03 3.0 90
Co 14.7 12.3 9.6 0.65 0.95 12.2 11.5 4.4 0.36 0.89 13
Cr 56.8 47.5 33.5 0.59 0.7 66.6 61.4 40.5 0.61 0.9 65
Cu 48.8 26.1 47.3 0.97 1.1 41.3 35.4 26.2 0.63 1.5 24
F 466 443 197 0.42 0.9 406 402 90 0.22 0.8 480
Ge 1.56 1.54 0.22 0.14 1.2 1.45 1.46 0.15 0.10 1.1 1.3
Hg 140 101 134 0.96 25 353 221 343 0.97 55 40
La 32.7 33.5 14.1 0.43 0.9 35.7 37.4 7.8 0.22 1.0 38
Mn 786 620 663 0.84 1.0 573 494 283 0.49 0.8 600
Mo 2.09 1.25 3.34 1.6 1.6 1.43 1.13 0.88 0.61 1.4 0.8
N 1406 1300 700 0.50 2.0 2186 2295 978 0.45 3.6 640
Ni 21.7 18.6 13.6 0.63 0.7 21.5 19.7 5.8 0.27 0.8 26
p 539 465 355 0.66 0.9 761 649 407 0.54 1.2 520
Pb 52.8 40.2 56.3 1.1 1.7 62.6 52.2 34.4 0.55 23 23
S 267 253 99 0.37 1.7 330 326 136 0.41 2.2 150
Sb 255 2.07 2.12 0.83 2.6 2.23 1.97 2.31 1.03 25 0.8
Sc 15.1 11.9 8.8 0.58 1.08 12.6 11.8 5.0 0.39 1.07 11
Se 0.88 0.87 0.39 0.45 43 0.66 0.65 0.22 0.33 353 0.2
Sn 18.0 8.8 39.7 22 35 31.2 23.7 32.2 1.03 9.5 25
Ti 5297 5096 1538 0.29 1.19 5189 5075 643 0.12 1.18 4300
Tl 0.66 0.63 0.31 0.47 1.05 0.56 0.58 0.18 0.32 0.96 0.6
\Y% 129 100 78 0.60 1.21 105 9 39 0.38 1.17 82
W 2.30 2.00 1.30 0.56 1.67 2.03 2.05 0.48 0.24 1.71 1.2
Zn 95.5 84.1 67.1 0.70 1.2 124.6 93.1 79.7 0.64 1.4 68
Zr 260 285 85.2 0.33 1.1 289 293 59.5 0.21 1.2 250
SiO, 63.6 64.4 8.3 0.13 0.99 67.6 67.1 5.1 0.08 1.03 65
Al O, 14.15 13.65 3.20 0.23 1.1 12.10 11.76 1.98 0.16 0.9 12.6
TFe, O, 5.91 4.93 2.75 0.47 1.0 4.37 4.36 1.48 0.34 0.9 4.7
MgO 0.98 0.80 0.56 0.57 0.44 0.78 0.72 0.25 0.32 0.40 1.8
CaO 0.46 0.21 0.57 1.3 0.1 0.55 0.51 0.39 0.71 0.2 3.2
Na, O 0.52 0.29 0.54 1.0 0.2 0.56 0.54 0.28 0.51 0.3 1.6
K,O 1.92 1.88 0.75 0.39 0.8 1.77 1.79 0.37 0.21 0.7 25
Corg. 1.67 1.50 0.96 0.57 43 2.08 2.05 0.94 0.45 5.9 0.35
TC 1.71 1.58 1.00 0.59 \ 2.11 2.11 0.95 0.45 \ \
pH 4.92 4.69 0.73 0.15 \ 5.16 4.99 0.68 0.13 \ \
:Ag.Cd Hg & H A 107 ALGUE TR & AR 1070, F5ICEK | Corg. Al TC & B HLAL A%
®3 HBEREAEMTESERE
Table 3 Elements concentration of rock samples in study area
MR bR Ag Cd Hg N Pb S Sb Se Sn MgO  CaO Na,O
HAFES(n=6) 120 112 11.6 192 83 441 0.08 1.52 2.18 238  1.26
o ] 2 A i i1 52 12 55 82 7 60 250 0.18  0.07 1.40 3.17 538  3.44

[E:Ag.Cd Hg AN 1077 HA RO TR & BERAY 107, FRTTR S B RAN%
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Fig. 3 Histogram of elements enrichment coefficient of different genesis soils
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Fig. 4 Comparison of geochemical map with different sampling density and different soil genesis



541 48 5 o I SOMAE: FrB 1 IX 22 H BRIt ek 7 8 2 AN ] il R )2 T e AU MR 7 1547

Kl 5 RIERAEE
(AR E TR 4 5/km? 4 5/km2HA 1 5/km? R 1 5/ k2B FR 3 (0 Bk Ak 27 (5]

Fig.5 Comparison of geochemical map with different sampling density and different soil genesis
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Table 4 Semivariogram model and fitting parameter of different elements

TLH R B A4 HORER B EGE HUE RERH EBE/m
4 1i/km? 0.04 0.18 0.20 0.92 10392
Cu 1 A5/km? (BRI log = iy 0.05 0.11 0.43 0.94 5679
1 25/ km? (I FR 0.02 0.21 0.10 0.94 14561
4 15/km? 0.01 0.05 0.15 0.98 11130
La 15/ km?(FRIEFRL) log BRORABE Y 0.001 0.06 0.02 0.99 9940
1 A5/ km? (AR 0.01 0.01 0.45 0.93 6108
4 1H/km? 0.09 0.18 0.48 0.91 4560
cd 1 A5/km? (FRIEEN) log ERCRA Y 0.01 0.12 0.08 0.90 2322
1 5/ km?( AR 0.08 0.27 0.31 0.95 7794
4 1i/km? 0.03 0.19 0.16 0.94 4770
Hg 15/ km? (FRIEAR) log FEEHAY 0.03 0.16 0.22 0.98 11220
1 A5/ km? (AR 0.03 0.17 0.17 0.78 2658
4 1/km? 0.85 0.85 1.00 0.72 4195
Cr 18/km? (BRI IERSES ERREER 0.02 0.99 0.02 0.30 1757
15/ km? (WP 0.82 0.97 0.84 0.48 4194
4 J/km? 0.69 1.91 0.36 0.69 25620
Zn 1E/km?RIER)  ERS fRE 0.001 1.08 0.0009 0.96 2538
18/ km? (W 0.23 2.42 0.09 0.99 18315
4 1/km? 0.06 0.20 0.27 0.70 63300
As 1 mi/km? (FRIEFR) log Eig g il 0.04 0.15 0.26 0.77 30330
1 #5,/km? (PR 0.0009 0.07 0.01 0.91 3093
4 1/km? 4.69 14.39 0.33 0.63 35610
ALO; 1 f/km?( BRI ¥ Eig g il 4.01 13.85 0.29 0.90 19698
1 45/ km? (L 0.001 5.48 0.0002 0.59 4740
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B P AR i RR ke PR 3% 2% 4 98 i W 14 5T R 46 s 45 T
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Corg. \TC 8 HWiTC R 6 bx, F AR - AU R M 2% |
XETTRIEIR LT 4 5 5 T A R g rp X T As
Mn Mo Al,O, MgO K,O 6 Iﬁfﬁ?;jﬁ*ﬂ?, Y
TIER R 2 K W TR L, I
A, SRR S 0 ) o 2H A 5 e AR, Y B TS
R TR 3 A1 P B 1L Ml A 3 10 3 20 B, R AR
FA R R B B A5 R i 2
DX ) T 2H SRR, (BN REAR 4 b S e B T A% N B )
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Table 5 Representative evaluation results

of different elements

JCEER YA AR
Bi,Cd ,Co,Cu ,F Hg.La Ni P Pb.S.Sb,
Sc.Se Sn Ti,T1,V ,Zr SiO, , V4 \V
TFe,0, ,CaO ,Na, O ,pH (24 TILEAE5)
Ag.Cr.Ge N,W . Zn,Corg. TC(8 Wiyt EEHR) vV
As Mn Mo AL O, MgO K,O(6 L EEHR) x

T VORI R AL

BFAT A 5, LR i b | ol i) - 30045 o7, SRR e
TR I,

4 5 ®
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