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1.2 1( ) a
172 o
( ASTM I(6) = ;Ja n( a) Ji( 0K, ) da
1959) . 2 ’ ! 0 ' o 1(6) 0
) ) ) n( a) K,
N . 20 80 —2m/A, A, J,
° o I 0) n
(a) o Weiner " Agraw—
° al "
(d,)
d( 1) 2
1.3 S (12.00° ~22.00°N 116.75° ~121.25°
‘ E) 2 106 50
( ) MAMS5005
(Stokes) 0.05 ~2 000 pm 0.01
V:%(Pl -ps) & <3%. 13
— ) T .
Y (em/s) : g_,u (980 0.5 mol/L 5 ml
cm/s) 5 p,— P ;d— b ’
( mm) o 2.65 g/cm’ ( )5
0.8983 d° 15
v=r 10~15 g 20
ml 0.5 mol/L 12 h;
( ) 0.063 mm
<0.063 mm >
h 0.063 mm
e (9)ih— (em) - 0.5¢ 15 min
1.4 o <
0.063 mm 1 000 ml
; 1 min
o 20 70 1s
6-8 ; 15 s
20 s

25 ml;
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3
3.1
700 ~4 508 m 106 >2 000 m
2 o
<2000 m >2 000 m 3.2
<2 000 m ( Mz) 3.
11. 45 pm N N N N 2.66% 23.94%
21.24% 41.14%  37.63%; >2 000 m 73.40% 2.20 pmo N
3.37 pm N N N 13. 92% . 53. 16%
3.60% +42.43% 53.91% . 32.92% 9.80 pmo
<2 000 m
12. 30 p.,m ~ ~ o
12.95% .62.06% 25.00%; >2 000 m
9.69 pm . N N >2 000 m
9.26% \61.11% 29.64% »
2 (n=106)
Table 2 Grain size structure and mean of surface sediments of eastern South China Sea
/m M,/ um M,/ pm (2~0.063mm %) (0.063 ~0.004mm %) ( <0.004mm %)
3329 4.28 5.79 5.65 42.28 52.07
<2000m( n=12) 1305 11.45 19.90 21.24 41.14 37.63
>2000m( n =94) 3587 3.37 3.99 3.66 42.43 53.91
/m M,/um My/pm (2~0.063mm %) (0.063 ~0.004mm %) ( <0.004mm %)
3329 9.99 10.43 9.68 61.21 29.11
<2000m( n=12) 1305 12.30 12.61 12.95 62.06 25.00
>2000m( n =94) 3587 9.69 10. 16 9.26 61.11 29.64
3
Table 3 Comparison of laser and pipette grain size analysis of surface sediments in Pacific
(n=14) ™ (n=30)
/m /% /% /% Mz /% /% /% Mz
2 ~0.063mm 0.063 ~0.004mm <0.004mm /pm 2 ~0.063mm 0.063 ~0.004mm <0.004mm /pm
4922 0.10 16. 10 59.60 1.7 0.10 48.48 24.96 5.50
5197 9.40 34.20 82.50 4.5 26.56 60.79 41.30 17.00
5094 2.66 23.94 73.40 2.2 13.92 53.16 32.92 9.80
4 .
4.1
20 80 o
(1)
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18 A} N o
o 7.9 pm+ 0.29 pm N o
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2 pum o 6.5 N
pm-  0.23 pm 2 N N
m o (r) 0.496 6.0.297 3.0.368 4
2 pum 8 pumo ( :n=106 o=0.05 r=0.196 a=0.01 r=
o 0.255 a=0.001 r=0.324)
N ( 4, N N
o Wolfgang "% :
1y =0.3876x +7.5003 r=0.4966
o 1y =0.1492x +54.907 r=0.2973
o 1y =0.1823x +19. 619 r=0. 3684
o % x o
o N N (r)
o 1 ( 4.
o 4.3
70% Martin ~ '*7%
20% - 10 “ 2 pm( 0.002 mm)
pm 1 ~2 pum 8 wm(0.008 mm) 10 pm( 0. 01
o Susumu * mm) 1 ~2 pm(0.001
~0.002 mm) 7
o o2 <0.01 mm
- 0.01 ~0.063 mm.
o (0.063 ~0.01 mm) . ( <0.01 mm)
o 1y =0.129x +30. 714 r=0.2083
(3) 7 ty=0.3013x +38. 468 r=0.3347

( ) y x .
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4 (= x = n =106)
Table 4 Relationship and regression of different grain size class based on laser and pipette analysis
/
2 ~0.063mm 2 ~0.063mm y =0.3876x +7.5003 0.4966
0.063 ~0.004mm 0.063 ~0.004mm y =0.1492x +54.907 0.2973
<0.004mm <0.004mm y=0.1823x +19.619 0.3684
2 : 2 ~0.063mm 2 ~0.063mm ¥ =0.3876x +7.5003 1
( ) 0.063 ~0.004mm 0.063 ~0.004mm y =0. 1492x +54.907 1
<0.004mm <0.004mm y=0.1823x +19.619 1
1 : 0.063 ~0.004mm 0.063 ~0.01mm y=0.129x +30.714 0.2083
<0.01mm 0.01 ~0.063mm) : <0.004mm <0.01mm ¥ =0.3013x +38.468 0.3347
1 <0.01 mm 0.01 ~0.063 mm; 2
(r=0.2083) (r=0.3347) N o
(4. 5 (0. 01 ~ 0. 063
1. 2 mm) 36. 17% ( <0.01 mm)
N 54.16%
(42.28%) N
(61.21%) ; °
(52.07%) .
(29.11%) ° 62.21% 29. 11%
N 20% 42.28%  52.07% -
3. 4 N
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Fig. 1 Comparison of silt percentage content by laser grain size analysis with pipette pre-calibration
100
o0 ——JL[FiLF H(<0.004mm)  —8— ik EL 4-(<0.004mm)
80
L 70
= 60
41 50
i
30
20
10
') lLisspaep g p g aneprtapptp i pp oo rerraaaepnrr e taaepi oot e eI IS SSRLILIL ORI LAY

1 6 11 16 21 26 31 36 41 46 51 56 61 66 71 76 81 86 91 96 101 106

2

Fig.2  Comparison of clay perceniage content by laser grain size analysis with pipette pre-calibration
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5 (n =106)
Table 5 Comparison of different grain size class by laser with pipette pre—and post-calibration
(2~0.063mm)  (0.063 ~0.004mm) ( <0.004mm) (2 ~0.063mm) (0.063 ~0.004mm)  ( <0.004mm)
0.04 11.49 10.35 0.16 49.94 14.70
59.95 88.73 88.46 35.36 72.94 43.55
5.61 42.28 52.07 9.68 61.21 29.11
(2~0.063) (0.063 ~0.01mm) ( <0.01mm) (2 ~0.063mm) (0.063 ~0.004mm) ( <0.004mm)
0.16 22.57 29.35 7.52 56.62 21.51
35.36 54.76 76. 66 30.74 68.15 35.75
9.68 36.17 54.16 9.68 61.21 29.11
100
00 | —— DIFEEREY (0.063~0.004mm)  —e—  FOEEEEY (0.063~0.01mm)
80 P —e— SRR A B R 2(0.063~0.004mm)
(]
<
= 60
41 50
by
= 40
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20
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Fig.3 Comparison of silt percentage content by laser grain size analysis with pipette post-ealibration
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Fig.4 Comparison of clay percentage content by laser grain size analysis with pipette post-calibration
20% (89. 62%)
. (10.38%)
4.4
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<0.01 mm(
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91.51%
% o 8.49%
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(11.38%) : ST YT 2 ST

104



773

6

(n =106)

Table 6 Comparison of sediment types based on laser grain size analysis with pipette

( Shepard ) B

TS YS ST T ST YT TY Y

( <0.004mm 0.004 ~0.063mm) 1 1 2 1 3 21 74 3
( <0.004mm 0.004 ~0.063mm) 11 95
2( <0.004mm 0.004 ~0.063mm) 2 104
1( <0.0lmm 0.01 ~0.063mm) 1 23 81 1
1 <0.0lmm 0.01 ~0.063mm.
2
s YS ST T S-T-Y - - YT TY Y
YT o 78.31%
21.69% o
78.31% .
o >2 000 m <0.01 mm( 0.063 ~0.01 mm)
N N 3. 66%
42.43% 53.91% N N o
9.26% -61.11% 29. 64%
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Comparison and Calibration of Laser Grain Size Analysis with
Pipette-sieve Method: A solution for the underestimation of the clay

fraction of surface sediments from the Eastern South China Sea

1 . -2 . 1 .2 . 3 . 1
ZHANG Fu-yuan' FENG Xiudi® ZHANG Weiyan LIN Lin® ZAHNG Xiao-yu~ YAO Xu-ying
(1. Key Lab of Submarine Sciences of SOA Second Institute of Oceanography of SOA Hangzhou 310012;
2. Ocean University of China Qingdao Shandong 266003; 3. Zhejiang University Hangzhou 310012)

Abstract Classically the grain size of sediment samples is determined by the sieve method for the coarse fractions
and by the pipette method based on the Stokes”sedimentation rates for the fine fractions. Results from the pipette
method are compared with results from laser diffraction size analysis using a set of randomly selected 106 surface sedi—
ments which are collected from the Eastern South China Sea. The aim of this research is to calibrate systematically the
grain size and content of clay fraction and sediment type achieved from laser diffractometry.

The contents of sand silt and clay in sediments of eastern South China Sea with depth more than 2 000 m were
3.7% 42.4% and 53.9% respectively obtained from standard sedimentation method and 9.3% 61.1% 29.
6% respectively from laser diffractometry. The deviation of contents of silt and clay fraction obtained from the two
methods is about 20% . The sediment types obtained from the eastern South China Sea obtained from sedimentation
method are essentially silty clay of 69.8% and secondly is clay 19.8% . There is very small amount of other types
only 11.49% . The main sediment type based on laser diffractometry is clayey silt of 89.6% and secondly is sandy silt
of about 10.4% there is no any other types obtained. The agreement of sediment type between the two methods is
only 21.7% which means there are significant discrepancies for the contents of clay fraction achieved from two differ—
ent methods.

Therefore it is not possible to compare the contents of different grain size and sediment type obtained from the
two methods without calibration. The grain size of clay fraction from laser method was calibrated to <0.01 mm and
0.063 ~0.01 mm for silt correspondingly. The contents of clay and silt fraction are 54.2% and 36.2% respective—
ly after calibration which is very close to the result of 52. 1% for the clay fraction and 42.3% for the silt fraction
from the sedimentation method. The agreement between sedimentation method and calibrated laser method is 91.5% .
Most of clayey silt is calibrated to silty clay. The correlation coefficients are 0. 3203 for the silt fraction and 0. 3347 for
the clay fraction after calibration. The relationship appears to be positively strong indicating that the calibration for
grain size and content of clay fraction is successful.

However there is no distinct improvement for the content of clay and silt fraction calibrated according to regres—
sive equation. The contents are 29.1% and 62.2% respectively. The discrepancy between the content of clay and
silt fraction from two methods is 20%  but there is lower amplitude of variation. The agreement of sediment type with
regressive method is only 21.7%  which means the discrepancy arrives at 78.3%  indicating that calibration with re—
gressive equation for content of clay and silt fraction and sediment type. The research suggested that after the grain
size were calibrated to <0.01 mm for clay fraction and 0.063 ~0.01 mm for silt fraction the contents of clay and silt
fraction and sediment type agreed well with those from sedimentation method. There is almost no improvement using
regressive calibration.

Key words surface sediments in South China Sea; pipette method; laser method; grain size analysis; comparison

and calibration



