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Table 1 Comparison of the cultural profile and layers with the natural profile in chemical property

. 41 J¥Redness I % Yellowness 5% /% Lighterness ARG A 26 PR AL R
JZIK Layer
a* b* L* X 1t X 1 Free iron
SCARFITH Cultural profile 0.83 0.90 1.09 1.15 0.99 0.95
XALJZ 1 Cultural layer 1 0.66 0.79 1.11 1.20 0.94 0.70
WIRJZE Ash layer 0.39 0.44 0.70 2.06 0.68 0.51
ALJE2 Cultural layer 2 0.53 0.67 1.07 1.22 0.91 0.65
XAKJZ3 Cultural layer 3 0.52 0.68 1.04 1.68 0.90 0.65
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Table 2 Comparison of the cultural profile and layers with the natural profile in physical property
B Layer Rk a0k b LRy 1 i A [EFNS
Clay Fine silt Coarse silt Sand Bulk density Intrusive body
ALHITH Cultural profile 0.91 0.95 1.01 1.38 0.88 B ) 45
AL Cultural layer 1 0.76 1.03 1.08 1.06 0.95 g
WM Ash layer 0.34 0.64 1.25 2.80 0.96 VR =
AEJZ2 Cultural layer 2 0.52 0.87 1.24 1.34 0.61 o Wik
YALE3 Cultural layer 3 0.60 0.93 1.23 0.98 0.87 B ) 45
R XUFEREXUEEBARFNET RE2E
Table 3 Comparison of the cultural profile and layers with the natural profile in total mineral content
JZ2 I Layer Si0, ALO; Fe,0; CaO MgO K,0 Na,0O TiO, MnO Ni Cu Zn Ba P
SCALFI Cultural profile  1.00 0.94  0.94 1.40 0.96 1.01 1.03 0.95 1.09 1.13 1.02 1.05 1.06 4.95
XALZT Cultural layer 1 1.00 0.92  0.92 1.74 096 0.97 1.02 094 1.09 1.09 093 097 1.02 821
IR )Z Ash layer 1.01 0.75 0.76 2.47 0.87 0.95 0.90 0.78 1.10 1.02 1.02 1.10 1.20 10.37
AL JZ2 Cultural layer 2 1.01 0.88 0.88 1.93 0.97 0.99 1.04 0.91 1.19 1.08 1.07 1.09 1.06 8.94
A3 Cultural layer 3 1.00 0.91  0.92 1.86 1.02 1.03 1.06 090 121 115 1.14 114 112 831l
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Index system for evaluation of function of soil as archive of cultural history
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Table 4 Standards for grading the function of soil as archive of cultural history in evaluation

A S P HE bR Evaluation index
Evaluation grade 30845 b7 it 45 b LW
Remains index Artifact index Diagonal index
1 vV v
2 Vv @)
3 O %
4 X x Vv
5 X X O
6 X X X

e VERIEARN I EGAR s O RIRFE bR 9 E /DA FE— R BUA PR ;. x RN ISR NI AS B iA AR Note : / means

that the index has all its contents appear or meet the standard; O means that the index has at least one item of its contents appear or

meet the standard; X means that the index has none of it contents appear or reach the standard
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Fig. 2 Distribution of the function of soil as archive of cultural history by grade in the Yangshao village cultural relic site
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Abstract [ Objective ] At present, the issue of how to evaluate of function of the soil as archive
of cultural history remains to be at the stage of theory and concept. Most indices and standards of the
evaluation are rather qualitative than quantitative. As a special kind of soil formed under the impacts of
fossil human activities, only when its recognition and identification is performed in combination with
quantitative analysis, will it be feasible to define accurately the function of the soil as archive of cultural
history, which will then provide scientific basis for protection of the soils that possess such functions.

[ Method ] In this paper, qualitative methods were used in combination with quantitative methods to
evaluate the function of the soil. An evaluation index system and a set of evaluation standards were
established. The evaluation index system consisted of two categories, remains/relics and diagnostic indices.
The former included ash pit, ash layer, cultural layer, pottery shards, stoneware and human remains, among
which ash pit, ash layer and cultural layer were sorted into indices of remains, and the rest into indices
of relics, while the latter did chroma, magnetic susceptibility, particle size, free iron, total mineral, clay
mineral, micromorphology, organic carbon isotope, bulk density, spore pollen, charcoal shavings and
phytolith. The remains/relics indices are much more important and valuable than diagnostic indices to
scientific research, while relics are more valuable than remains to soil research, so the indices of relics
are more important than those of remains. Once the indices of relics are detected, it can be concluded
immediately that the soil is cultural soil formed under the impact of fossil human activities, whereas if
no index of relics is found, it has to be ruled out in diagnosis whether the soil has been affected by fossil
human activities. On such a basis, the function of soil as archive of cultural history could be divided
into six grades. Grade I indicates that the function is complete with all remain/relic indices detected, and
found in large quantity. Grade II indicates that the function is apparent, with numerous relic indices, and
only some remain indices detected. Grade III indicates that only part of the function is apparent with
large volumes of remains indices and some relic indices found. Grade IV indicates that the function is not
apparent, with none of the remains/relic indices found, and all the diagnostic indices up to the standard.
Grade V indicates that the sampling profiles have only a few of the diagnostic indices up to the standard.
Grade VI indicates that none of the remains/relic indices are found and that all the sampled profiles have

none of the diagnostic indices up to the standard. [ Result] Based on the method of evaluation, two soil
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profiles in the Yangshao Village cultural relic site of Henan Province, one containing obvious evidence of
ancient human activities (cultural profile in short) and the other doing none (natural profile in short), were
chosen to build evaluation system. In the area of the grade I, all relic and remain indices are found, precious
pottery is found, and different areas of ancient human activities are found like making pottery, grave, living
and eating, and different eras of cultural layers are also found. They are abundant and value in research
which need protection. In this area, there are many scientific issues like how did ash layer form under what
ancient human purpose of using fire? Framing or sacrificing or eating? This area was a perfect place for the
corporation of archaeologists and pedologists. In the area of the grade II, relic indices are abundant while
remains indices are rare, the value of cultural protection and scientific research is high. Lots of cultural
profiles are hard to explain, which need the corporation of archaeologists and pedologists. In the area of
the grade III, remains indices are abundant while relic indices are rare, the value of cultural protection
and scientific research is a bit high. In the area of the grade IV, apparent relic and remains indices are not
found, but diagnostic indices of sampling profiles are up to the standard, the value of cultural protection
and scientific research is general. In the area of the grade V, only party of diagnostic indices of sampling
profiles are up to the standard, the value of cultural protection and scientific research is little. In the area
of the grade VI, none of relic and remain exist, and all diagnostic indices are below to the standard, the
value of cultural protection and scientific research is none, but it is necessary to pay attention to ecological
protection, so as not to affect the ecological environment of the core protection area. [ Conclusion ] The
evaluation helps us define the need for protective input and research value of soils relative to function
grade. The merit of the evaluation method is the realization of semi quantitative evaluation of the function.
Based on its own soil characteristics, each relic site can be evaluated using indices and data selected for
their sharp contrast in the index system. Therefore, this method is of certain extendability.

Key words Soil function; Evaluation index; Evaluation standard
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