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Fig. 1 Geographical distribution map of the study profiles near the Qiaojia segment, upper Yangize River ( Draw

from geologic map of the Zhaotong area at scale 1 : 200000, with little modification ) :

(a) Regional geographical features of the study area; (b) A local detailed map
Q—SRMAMZ,; O—RWRDE Heh; €E—BREAARSE Wa; Z—RERARE; Ch—KMATHE

Q—~Quaternary alluvium; O—Ordovician sandstone and dolomite; € —Cambrian dolomite and sandstone;

Z—Silurian dolomite; Ch—phyllite of the Changchengian System, Mesoproterozoic
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Fig. 2 Sedimentary feature of the studied profiles in the Qiaojia segment, upper Yangize River

(the sampling sites are marked by boxes)
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Fig. 3 Comparisons of grainsize analysis results of alluvium, based on imaging and laser methods, in the Qiaojia segment, upper

Yangize River: (a) is curves of probability distribution; (b) is curves of cumulative-probability; (c¢) shows comparison of mean

grain diameters obtained by means of equal area diameter and minimum Feret-diameter. (d) & (e) show the comparison between

the mean grain size by methods of dynamic-image and laser diffraction in the coordinates of units in ¢ (d) and mm (e),

respectively; (f) shows the depth-variation trend of the mean grainsize of the dynamic-image method (six kinds) and the laser

method (two kinds). (g) & (h) show the comparison of skewness (g) and kurtosis (h) between dynamic-image (equal area

diameter) and laser-diffraction methods
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Table 1 Comparison of statistic parameters of grainsize analysis by different methods for alluvium in the Qiaojia segment,

upper Yangtze River, based different methods
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Fig. 4 The trend of grainsize and its difference obtained by dynamic-image method and

laser-diffraction method in the Qiaojia segment of upper Yangtze River
(a) BHRENH @, (b) A mm, D RAFREBEIEPRMERAR AL, |, WEEAE
HoLk 5 FIIE I ERAR R 228, ARRFREL 50 0. 58,0. 74

The units are ¢ (a) and mm (b) , respectively, and D represents mean grainsize by means of equal area projection diameter and A

> pm Means the

difference of mean grainsizes under equivalent range ( =1 pum) between the laser-diffraction method and dynamic-image one. The correlation

coefficients were 0. 58 and 0. 74, respectively
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Fig. 6 Comparison of differences of mean grainsize between dynamic image method and laser-diffraction one

under different measurement ranges, the Qiaojia segment of upper Yangtze River
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Fig. 7 Ternary discrimination based on the percentage of FT,
CS and CT on the probability cumulative curves of samples
in the Qiaojia segment of upper Yangtze River
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FT, CS and CT represent the percentage of fine tail, central segment
and coarse tail of probability cumulative curve, respectively. The
triangle and rectangle are for the laser diffraction method before and
after the normalization with the range of dynamic image method,
respectively. The multiplication sign is for equal area diameter. The
areas enclosed by polylines mean different sedimentary environments
(Tanner,1991) ; Dis dune, @is river and closed basin, and @) is

sandy river
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Analysis on grain size of alluvial sediments in the Qiaojia segment,

upper Yangtze River, based on dynamic image method

WANG Youpeng, LI Dewen, WANG Jinpeng
Key Laboratory of Crustal Dynamics, Institute of Crustal Dynamics, China Earthquake Administration, Beyjing, 100085

Abstract; Image method, as the grainsize analysis method recommended only by the International Union of

Geological Sciences, has long been constrained by insufficiency of sample capacity. The new dynamic image

method, based on the new imaging and processing technology, can set up the database of mass grainsize in short

time, and opens up broad prospects for direct expression of grainsize of natural sediment. In this study, the
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sediments of alluvial fan alone the bank of the Qiaojia segment, upper Yangtze River, are investigated. A total of 20
samples are collected from 4 profiles and are studied using methods of dynamic image and laser—diffraction. Based
on dynamic image database of the samples, six type of grainsizes are calculated, including diameter of a circle of
equal projection area, three kinds of Feret diameters (the max, min and mean), and two kinds of minimum
external rectangular diameters ( max and min). The results are also compared with those obtained by laser method.
The study shows: (D the median and mean grainsizes obtained by dynamic image method are coarser than those by
laser method, and the sorting degree is better than that by laser method. 2 The comparison of the results
normalized by same measurement range shows the mean diameter measured by laser method is only 3/10~1/2 of
the true mean diameter ( the result by dynamic image method) (the difference is 0.68 ~1.78 ¢) , this deviation may
be related to the multimineral properties of natural sediments. 3 The results obtained by the two methods can
reflect similar trend of grainsize change in the profile, and can reflect the similar dynamic conditions and
sedimentary environment under the traditional discrimination criteria of sedimentary environment. These knowledges
provide technical support and explanation basis for the application and popularization of dynamic-image grainsize
analysis.

Keywords: tributary alluvial fan; dynamic image method; discrimination of sedimentary environments;
grainsize analysis; upper Yangize River
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