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Fig. 1 Krumbein’s chart( from Krumbein 1941 )
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Table 1 Commonly used roundness indices
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2 ( Wadell(1932) " )

Table 2 Alternative roundness classification schemes based on Wadell’s (1932) "
Ressell & Taylor( 1937) 2 Pettijohn( 1949) ¥ Powers( 1953) ' Simon & Kenneth( 2008) !

- - - - 0.12~0.17 0.14 -
0.00 ~0.15 0.075 0.00 ~0.15 0.125 0.17 ~0.25 0.21 0~0.13 0.09
0.15~0.30 0.225 0.15~0.25 0.200 0.25~0.35 0.30 0.13~0.25 0.18
0.30 ~0.50 0.400 0.25 ~0.40 0.315 0.35~0.49 0.41 0.25 ~0.50 0.35
0.50 ~0.70 0.60 0.40 ~0.60 0.50 0.49 ~0.70 0.59 0.50~1.0 0.71

0.70 ~1.00 0.85 0.60 ~1.00 0.80 0.70 ~1.00 0.84 -

10

1

1.1

1.1.1

6 Al
26
° 3 2
Fig.2 Lime conglomerate outcrop in Unicorn Mountain’ s
. eastern slope of Chaohu

1.2

1.1.2 Auto Cad 2008 Photo—
shop Cs4 o AutoCAD Autodesk

GPS. >

28

Photoshop ~ Adobe

27

a. Auto Cad 2008
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( Photoshop) ( 4),
. r
o S(r,/R) =
. g2 ZU0/R)_E(n)
( 3. N R,

Fig.3 The outline of gravel
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Cs4

b. Photoshop Cs4
Photosh Cs4

Auto Cad

Fig.4 Radius of curvature of gravel

Photoshop

Krumbein

o

13
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Table 3 The statistics on the grades of gravel roundness

Ry
Ressell 2 Pettijohn Powers ' Simon !

1 0.23

2 0.27

3 0.32

4 0.36

5 0.51

6 0.58

"Ry
( ) o Photoshop Cs4
5
1- o Fig.5 The measurement on percentage composition
R of gravel and matrix
2.1 ( )
o 5 12
790 484 2 954 880
26. 7% 73.3% (
4)
2.2
o ~ 6
o Fig.6 Diameter measurement of gravel on outcrops
4 5
Table 4 The value on percentage composition of gravel and matrix
1 2 3 4 5 6 7 8 9 10 11 12
246922 4086 25844 110833 69022 6664 16061 4497 115171 79845 63896 47643
790484 2954880
26.7% 73.3%

© 1994-2012 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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5 6
Table 5 The results of diameter of gravel
1 2 3 4
=28.00cm
12.31 22.93 31.86 19.55
Llem 10.14 9.90 15.21 17.14

3.1

10

3.3

3.4
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An Approach to Get Gravel Roundness Data on Field Outcrops: Taking

Permian Qixia Formation in Chaohu Anhui Province as an example

CHENG Cheng REN Xinxin WANG Wei LU Jing-wen
ZHANG Yuan-yuan LI Shuang-ying

( Department of Natural Resources and Environmental Science Hefei University of Technology Hefei 230009)

Abstract: Shape is the fundamental property of all objects including sedimentary gravels. As one of the three ele—
ments of the shape roundness of gravels can reflect their transportation history. Since it was brought up researchers
have paid close attention to it. However the methods of defining gravel roundness in the field havent made obvious
progress. On one hand the sedimentologists have not paid enough attention to the field outcrops which causes the
phenomenon that those methods are almost for three-dimensional gravels and have no effect on the field outcrops
though there are various kinds of quantitative methods to work on gravel roundness. In the past the terms to describe
the roundness of gravel in the field are merely well rounded rounded subrounded subangular angular and very an-
gular and some other qualitative descriptions. Furthermore comparing the observed outlines of the gravels with visual
comparator is also a way to describe the roundness which is confined in describing between qualitative and semi-quan—
titative. On the other hand quantifying the roundness of gravels in the field is quite difficult for many outcrops can
t be measured directly because of the topography and the measuring is time-consuming and field time is always limit—
ed. To get quantitative data of roundness of gravels this paper proposes a new method taking Permian Qixia Forma—
tion in Chaohu Anhui Province for example. First we take photos of conglomerates on field outcrops with a digital
camera and then deal these digital images with a variety of related computer software. The main steps including: de—
termine the boundary between gravel and matrix then outline the gravel; drawing the maximum inscribed circle of the
contours and the inside circles of the corners on the counters then obtaining the radius of curvature of the circles;
putting the radius into the Wadells ( 1932) formula and then we can know the value of roundness of the gravel. This
method makes it possible to obtain the quantitative data of the roundness of gravel which is more operable and effi—
cient. Whats more we also use it to deal with the percentage composition of gravel and matrix. Therefore our work
not only provides new quantitative research methods and ideas for the roundness of gravel but also is of significant
meaning for describing the geometry characteristics of gravel. However there are still many things for us to improve.
For example when we outline the gravels and determine the round corners some subjective factors will be inevitably
brought in. In this part we need to do some new attempts such as distinguishing boundary between gravel and matrix
and obtaining more accurate corners radius using some sorts of graphical analysis software such as Arcgis.

Key words: gravel roundness; field outcrops; measurement



