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Discussion on grain-size grading scale and sediment classification for marine sand
and gravel
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Abstract: In recent years, the demand for marine sand and gravel increased sharply. Accordingly, its exploration and
exploitation developed rapidly. To avoid naming confusion in the field of marine sand and gravel investigation and research,
we analyzed the characteristics of the existing grading scales and sediment classification schemes based on years of marine
sand and gravel investigation experience and previous research results, and put forward a set of grading scale and sediment
naming method suitable for marine sand and gravel. Based on the Udden-Wentworth geometric series grading scale (phi scale),
we proposed a particle size grading scale for marine sand- and gravel-related sediments, which divides the particle size grades
into three categories of gravel (>2 mm), sand (2~0.063 mm) and mud (<0.063 mm), and nine subcategories. Based on
preponderant grain-size composition, we proposed a “gravel-sand-mud triangular diagram + detailed naming of sandy and
gravelly sediment” classification scheme, which embodies the idea of “detailed naming of sandy and gravelly sediments while
simplifying naming of muddy sediments.” This can directly reflect the grain-size composition and content of marine sand and
gravel.
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Tab. 1

(GB/T 12763.8-2007), and this study

Particle size scales suggested by Udden(1914), Wentworth(1922), Specifications for Oceanographic Survey

(GB/T 12763.8-2007)

fmm Udden(1914) Wentworth(1922)
C )
256 g (bowlder gravel)
128 7 (large boulders)
(cobble gravel)
64 6 (medium boulders)
32 5 (small boulders)
16 4 (very small boulders)
(pebble gravel)
3 3 (very coarse gravel)
4 2 (coarse gravel)
2 -1 (gravel) (granule gravel)
1 0 (fine gravel) (very coarse sand)
172 1 (coarse sand) (coarse sand)
(0.5)
1/4 2 (medium sand) (medium sand)
(0.25)
1/8 3 (fine sand) (fine sand)
1/16 4 (very fine sand) (very fine sand)
(0.063) /
1/32 5 (coarse silt or dust)
/
1/64 6 (medium silt or dust)
/ (silt)
1128 7 (fine silt or dust)
/
1/256 3 (very fine silt or dust)
(0.004)
1512 9 (coarse clay)
1/1024 10 (coarse clay) ()
(clay)
12048 11 (fine clay)
) 2.3
: ( 1 ) 5
b b 2
, (GB/T 14685-2011)(
2~0.5mm, 1~0.5mm, , 2011a)
( 1:02) (GB/T 14684-2011)(
« ,2011b)
, , “ o ( 4.75mm) (4.75~0.075mm) (
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Tab. 2 Particle size scale for marine sand- and ’ ’
gravel-related sediments suggested in this study
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Fig. 2 Sediment classification triangular diagram proposed
by Shepard (1954)
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Fig. 3 Gravel-bearing sediment classification triangular
diagram proposed by Folk et al (1970)

w
(0.0625~2.0 mm)
A S: %I;‘Ii/' .
o zS: M fih
0% mS: PR
cS: Hli >
sZ: WPkt 4
sM: Wi
sC: PR, +

sC sM sZ

c [ om | z N\
it 1:2 2:1 Bip
(<0.0039 mm) i hr (0.0039~0.0625 mm)

10%

4 (Folk et al, 1970)

Fig. 4  Gravel-free sediment classification triangular
diagram proposed by Folk et al (1970)
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Tab.3 Subdivided classification scheme of sandy sediment suggested by this study

( )
20%; =20%; =20%
20%; =20%; =20%
20%; =20%; =20%

20%; =20%
20%; =20%
20%; =20%
20%; =20%
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Tab. 4 Subdivided classification scheme of gravelly sediment suggested by this study

( )
20%:; =20%; =20%
20%:; =20%; =20%
20%; =20%; =20%

20%; =20%
20%; =20%
20%; =20%
20%; =20%
20%; =20%
20%; =20%
20%; 20%; 20%

R5 BRAGALZMAIRESEEN T BRI SR LR
Tab. 5 Comparison of Folk’s gravel-bearing sediment classification and the classification proposed in this study for
naming sediments from Taiwan Strait

1% 1% 1%
/% 1% 1%
1 0 25.8 6.9 332 203 6.4 5.4 2.0 32.7 59.9 7.4
2 0 3.8 7.2 547 185 9.1 6.8 0 11.0 82.3 6.8
3 0 5.4 1.4 32.1 425 159 2.7 0 6.8 90.5 2.7
4 0 4.1 2.6 329 292 239 7.2 0 6.7 86.0 7.2
5 0 18.4 11.3 43.1 191 29 52 0 29.7 65.1 5.2
6 0 0.3 0.9 342 502 122 2.2 0 1.2 96.6 2.2
7 0 0.2 0.5 70.6 252 3.1 0.6 0 0.7 98.9 0.6
8 0 1.2 1.2 17.8 63.8 13.7 2.4 0 2.4 95.3 2.4
9 0 0 0 20.6 643 15.0 0.1 0 0 99.9 0.1
10 0 0.8 5.0 30.0 299 234 109 0 5.8 83.3 10.9
11 0 17.9 11.4 29.6 233 6.0 7.9 3.8 29.3 58.9 11.8
12 0 22.6 5.4 6.8 16.0 134 28.0 7.9 28.0 36.2 35.9 - -
13 0 5.3 4.9 498 258 3.7 6.4 4.1 10.3 79.3 10.5
14 0 0 0.3 204 269 115 293 11.7 0.3 58.8 41.0
15 0 0.3 1.6 44.1 329 94 117 0 1.9 86.4 11.7
16 0 0 0 1.0 2.0 664 238 6.7 0 69.4 30.5
17 0 0 0 1.0 8.0 762 10.6 4.2 0 85.2 14.8
18 0 0 0 1.9 46 259 578 9.9 0 324 67.7
19 0 0 0.5 46 08 21 619 30.1 0.5 7.5 92.0
20 0 0 0 0 0 32 764 20.4 0 3.2 96.8
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