doi:10.12029/9c20220918002

WERREESESFIEREX SIS MRIEENH-E2T X5
LI P Eg % L3 [X RO SE Bk

FH, EFR, WA, FRZ, RF, NF, EHE

(R E & /K AR BIRSGE SR A G, iR KV 4106000

2E: [FASTER) HUR A R TR S EAE, B0 RIS 5 A SRR AR S5, 5 BT IER R A A b B B,
AR . TSR] ASCEBR BRI . . PR LS A TE KR, 76 5 1L 2L 5 SR 36 Vi AR AR
FEREERN b, R4 13 AN KA, TR, BURgiE. KBS ERRS TR, WEA. L. KSR, s
FEDUAN T T 4 A S 3 S P R RS AT 24T, et A 2 A b B s AR DG M HEAT T 4RI . DU R aise Aot 3T
WA IEEAT T A . B AT A . CRISREER ] SRR, MR R X (R R 55 5 i B F s (X
F TR AL G - i, LR 2 S A2 S R R I, TR A B R BB WA D, - IBORIRLRE AR A
DA B R CRB R | BB MR . SERWIAE L, R R RV AR A TR G AR,
PR ML R T S, (R B R R MR s 5 A A AR SO MR . T TR I B B B 2T 9, K R
%EKH%EEEEE&EKW,E¢E£%Mﬁ%%aLLWﬁ B . 7K AR R AR [ R 3 P e T
T 4L BRIV FE A5 e R AR S m)uLmﬁim\miﬁﬁﬁﬂﬁ&%m%ﬁﬁﬂF%Mm,m%%%wuiﬁ
SHAEZS HILITE, TG AT 9 L B A 2 (R R K 98 2 2 25 1 RIS YA 5 4 b 2
EGRIA: TR, AARAE BRR. R IR RMEREE, PILE
BT T AR LR, AN T R S 5 A SR RS E s LK R A T 3 TR i i A s

1] R R e 5 R VA S AL

Correlation analysis of formation and ecological characteristics and application of environmental
restoration-Based on the practice of Luoshan area in the western section of Dabie Mountains

LI Xin, DONG Haogang, XIE Xiang, LUO Minxuan, WU Feng, YANG Tao, HUANG Jinyan
(Changsha Natural Resources Comprehensive Survey Center, China Geological Survey, Changsha
410600, Hunan, China)

Abstract: This paper is the result of ecological geological survey.

[Objective]Formation is the carrier of the geological environment. Studying the correlation between formation
and ecological characteristics is helpful to correctly understand the causes of ecological problems and serve the
precise restoration of the ecological environment. [Method] In this paper, Luoshan County, which has both low
mountains, hills and plains, is selected as the research area. On the basis of combing the geological background
and tectonic evolution characteristics of Luoshan County, 13 geological formation types are divided; Based on
profile survey, data statistics, hydrological parameter test and other means, the geological characteristics of four
typical geological formations were analyzed from the four aspects of rock, soil, hydrogeology and terrain slope,
and the correlation between ecological characteristics and geological formations was discussed. Taking soil
erosion as an example, the spatial distribution, cause analysis and restoration suggestions are carried out based
on geological formation. [Results] The results show that, from the Cretaceous acid magmatic rock formation in
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the low mountain and hilly area to the Cretaceous continental pyroclastic rock-volcanic formation in the hilly
area, the thickness of the parent material layer and soil layer has been increasing, and the content of gravel and
sand has increased. Gradually less, the particle size of the soil becomes smaller, so the soil texture gradually
changes from gravel soil (sandy loam), sandy loam, silty loam, and loam; the vegetation transitions from natural
secondary forest to artificially planted economic forest, and the vegetation type changes from diversity It tends
to be single, but the tree height and diameter at breast height are increasing; the correlation between geological
formation and ecological characteristics is strong. The genetic analysis based on geological formations shows
that soil erosion develops differently in different formations, among which the Cretaceous acidic magmatic rock
formation is the most serious. The problem of soil erosion has a strong correlation with the terrain slope,
mineral composition and grain size of rocks in different formations. [Conclusions] Using formation as a unit to
analyze ecological characteristics has better pertinence and application prospects, and can more reflect the
constraints of geology on ecology. The research results can provide a geological basis for accurate restoration of
ecological protection and soil erosion in Luoshan County.

Key Words: formation; geological characteristics; parent material; soil; vegetation; accurate restoration;
Luoshan County

Highlights: Based on a large number of survey and experimental data, the correlation between geological
formation and ecological characteristics is qualitatively analyzed. Taking soil erosion as an example, the causes
of ecological problems based on geological formation and suggestions for precise restoration are discussed.
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Fig.1 Schematic diagram of Geographical location of Luoshan County
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Fig.2 Geological map of Luoshan County
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1 Quaternary middle Holocene alluvial deposits; 2 Quaternary lower Holocene alluvial deposits; 3 Quaternary upper Pleistocene alluvial and diluvial
deposits; 4 Quaternary middle Pleistocene diluvial deposits; 5 Quaternary lower Pleistocene diluvial deposits; 6 Upper Cretaceous Zhoujiawan formation; 7
Lower Cretaceous Chenpeng formation; 8 Upper Jurassic Duanji formation; 9 Upper Carboniferous Huayuangiangzu formation; 10 Devonian Nanwan rock
formation; 11 Cambrian Liushan rock formation; 12 Cambrian Zhangjiadazhuang rock formation; 13 Cambrian Dalishu rock formation; 14 Paleozoic
Dingyuan formation; 15 Sinian-lower Ordovician Xiaojiamiaozhuang formation; 16 Mesoproterozoic and Neoproterozoic Huwan formation; 17
Mesoproterozoic Guishan rock formation; 18 Palerproterozoic Qinling group; 19 Late Cretaceous Bodaoling independent intrusive body; 20 Late Cretaceous
Laoshan independent intrusive body; 21 Late Cretaceous Mushan series; 22 Early Cretaceous Ma’anshan independent intrusive body; 23 Early Cretaceous
Lingshan super-unit; 24 Early Cretaceous Tuanshan independent unit; 25 Early Cretaceous Yangwan independent unit; 26 Early Cretaceous Shaoxiangjian
unit; 27 Hercynian gabbro-diabase; 28 Hercynian Simianshan garnet-bearing migmatitic granite; 29 Caledonian gneissic quartz diorite; 30 Observed
geologic boundary; 31 Unconformity geologic boundary; 32 Beveling intrusive contact boundary; 33 Unknown proerty fault; 34 Supposed unknown proerty

fault; 35 Ductile detachment fault; 36 Ductile shear belt;
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Fig3 formation Sketch of Luoshan County
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1 Quaternary Holocene sandy gravel formation; 2 Quaternary Pleistocene sub-clay, silty clay formation; 3 Cretaceous continental clastic rock formation; 4
Cretaceous continental pyroclastic rock-lava formation; 5 Jurassic clastic rock construction; 6 Carboniferous sandy and argillaceous formation; 7 Early
Paleozoic metabasic volcanic-sedimentary formation; 8 Mesoproterozoic metabasic volcanic-sedimentary formation; 9 Paleoproterozoic argillaceous, sandy
formation; 10 Devonian metamorphic flysch formation; 11 Meso-Neoproterozoic metavolcanic-sedimentary formation; 12 Paleozoic intermediate-acid

magmatic rock formation; 13 Cretaceous acidic magmatic rock formation; 14 First-level formation partition boundary; 15 Secondary formation partition

boundary;
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Table 1 Classification of geological formation of Luoshan County
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Table 2 Rock characteristics of typical formation
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Fig.4 Thickness characteristics of soil and soil parent material
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Notes: In the process of field investigation, D ( traditional code ) was used to represent bedrock layer, D1 was used to represent full weathering layer, D2 was used to represent
strong weathering layer, D3 was used to represent medium weathering layer, and R ( international code ) is used to represent bedrock layer in the photos.

5 BRI ARG AR TR L FHHE

Fig.5 Characteristics of soil structure of typical formations
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Fig.6 Schematic diagram of eco-geological profile of typical formations
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Fig.7 Vegetation characteristics of typical formation
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