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Abstract. The distribution of characteristic forest and fruit resources in Yanshan Mountain in the south of
Chengde is obviously regional, with Xinglong-Xifengkou fault as the boundary, “ Jingdong Chestnut”
concentrated in gneiss area in the south, and “Xinglong Hawthorn” concentrated in dolomite area in the
north, so it is of great significance to determine the main controlling factors for improving the quality of forest
and fruit resources. From the perspective of geological formation and eco-geochemistry, this paper analyzes the
element content and correlation of gneiss and dolomite formation, studies the characteristics of element
migration and biological enrichment, and discusses the main factors affecting crop quality. The results show
that: the gneiss formation is mainly composed of plagioclase, quartz and mica minerals, and the contents of

AL O,, Fe,0,, K,O0, TiO,, P,05, Mn, Cu, Zn, Ni and Co are obviously high. Correspondingly the dolomite
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formation is mainly composed of dolomite minerals with high contents of MgO and CaO. The mass transfer

coefficient (7) between bedrock and soil shows that Se, B, V, S, Mn and Mo are relatively enriched in

gneiss formation, while Na, O, P and Ni elements are relatively enriched in dolomite formation. The

enrichment coefficient of chesinut is Cu > Zn > Mo > Ni > Mn > Ge > Fe, and that of hawthorn is Cu >

Zn > Ni > Mn > Ge > Fe > Mo. Based on the ecological geological model of quality control of Chinese

chestnut and hawthorn, the most suitable area for screening hawthorn and Chinese chestnut is 497. 2 km® and

499.01 km® respectively. The research results can provide reference for the optimization of local agricultural

industrial structure.
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Fig.1 Distribution of characteristic forest fruit in Yan Mountains, Chengde
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Fig.2 Typical sections and sample plots
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Fig.3 Geological formation map of the study area
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Table 1 Results of geochemistry for bedrock and soil layers of Gneiss and Dolomite formation

FRE R (n=8) FRE 22 (n=19) HoaiaZ(n=11) Haoa Lz (n=23)

THR A
B/AME RORE PHME RAME RRE CPHE RAME RKRKE CFHE fME RKE FHIE
Si0, 1072 51.31 68. 54 60. 25 54.85 62.20 57.96 37.90 41. 06 39.20 53.16 67. 84 61.13
Al, O, 10 72 12.17 18.85 15. 81 14. 69 17.21 15.89 3.10 4.82 3.62 6.15 11.15 9.46
Fe, 05 10 2 2.63 11.24 7.56 6. 66 9.31 8.08 1.27 1.96 1.52 3.12 6.08 4.51
MgO 102 0.69 2.90 1.88 1.59 2. 64 2.05 4.85 7.18 5.36 3.24 7.14 4.99
CaO 102 0.32 5.68 1.87 0.55 2.50 1.10 13. 86 17.74 15. 83 5.58 19. 69 11.14
Na, O 10 -2 0.29 3.30 2.23 0.99 2.71 1.71 0. 05 0.17 0.11 0.21 0.90 0.49
K,0 102 1. 47 3.81 2. 44 1.84 2.84 2.36 0. 49 3.98 1.49 0.91 3.45 2.22
TiO, 102 0.15 1.12 0.58 0.56 0. 81 0.70 0.18 0. 82 0.32 0.41 0.97 0. 67
P, 05 102 0.11 0. 30 0.20 0.10 0.25 0.15 0.03 0.13 0.05 0.05 0.20 0.11
MnO 10 -2 0.02 0.16 0.08 0. 06 0.14 0.09 0. 01 0. 06 0.02 0.03 0.10 0.07
N 10°° 56.00  955.00 182. 30 169.00 1 384.00  572.40 67.00  451.00 169. 40 176.00 4 243.00 2 151.67
S 10°° 46.50  267.40 109. 67 70.40  242.20 154.23 78.09 2 646.00  657.58  200.60  615.30 440. 50
Cl 10°° 49.00 156.70 86. 13 51.30  208.70 105. 34 107. 80 178. 30 141. 10 132. 40 182.20 151. 63
Cu 10°° 26. 20 121. 00 50.72 30.98 65.79 47.67 7.05 158. 30 39.82 10. 28 58.89 29. 66
Zn 10°° 41.87 95.27 75.63 55.95 103. 20 77.96 12. 66 127. 40 51.51 26.03 68. 48 44.15
B 10°¢ 3.53 44.02 19. 00 9.78 35.77 22.25 24.11 63. 06 36.13 37. 40 84.21 53.56
Mo 10°° 0.10 2. 60 0.54 0.22 0.79 0.56 0.15 3.80 0.93 0.34 2.65 1.34
Ni 10 ¢ 18.56 127.90 64.28 52.78 96. 61 69. 90 5.68 12. 46 7.74 6.26 35.80 19.52
Co 10°° 9.24 42. 66 25.28 19. 60 30.08 24.63 4.00 13.73 6.05 4.73 25.89 13.54
Se 10°¢ 0.05 0.22 0.11 0.12 0.45 0.26 0.05 0.14 0.08 0.08 0. 49 0.29
Ge 10 °° 0.83 1.73 1.24 1.05 1.51 1.32 0.49 2.94 2.12 0.53 3.15 1.65
pH - 5.04 8.75 - 5.31 6.59 - 8.63 9.42 - 8.30 8.30 -
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Fig.4 Factor loading analysis and systematic clustering dendrogram of bedrock and soil samples
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Fig.5 Statistical boxplot of mass transfer coefficient in different geological constructions
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Fig.6 Contents of elements in different Cash crop (left) and enrichment coefficient ( right)
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Fig.7 Eco-geological model of Chinese chestnut and

Hawthorn in the study area
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Fig.8 The most suitable division map of Chinese chestnut and Hawthorn in study area
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