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Fig.1 Sampling positions of a reference material series of’

China Sea and continental shelf sediments
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Table 1 Reference material series of China Sea and continental shelf sediments

X e [ . /NI .
SRR HOREGLE gui g;i ﬂz ji; PER zg; DA IA/107 R
/mg
MS-Y1 g SI0, SOA 45(8) 64 200H 100 9 1998
MS-E1 ARy NRCG 43(8) 67 200 H 100 16 (9) 99. 72 1998
MS-S1 F It NRCG 42(9) 67 200 H 100 16 (9) 99. 55 1998
MNS-1 F It SI0, SOA 52(11) 63 200 H 100 11 2000
MSCS-1 F It NRCG 50 (2) 60 800 H 5,2 12(3) 99.92 2001
MSCS-2 F It NRCG 51(1) 60 800 H 5,2 12(3) 99. 62 2001
MSCS-3 AR NRCG 52 60 800 H 5,2 12(3) 100. 44 2001
MSCS—4 AR NRCG 52 60 800 H 5,2 12(3) 100. 12 2001
MSCS-5 MM NRCG 52 60 800 H 5,2 12(3) 99.67 2001

T ra: NRCG—H Z M BTS2 50 1.0 5 SIO, SOA—[H R P R 85 M PERIT LI s b— 45 5 N NS BB 5 o
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Table 2 Certified values of MS-Y1, MS-E1, MS—S1and MNS-1

GBWO07333 (MS-Y1)

GBW07335 (MS-E1)

GBW07336 (MS-S1)

GBW07334 (MNS-1)

Aoy
Cc.v S C.v S Cc.v S Cc.v S
Si0,,107 54.00 0.20 59.6 0.2 44.9 0.2 37.59 0.15
Al03,107 17.42 0.23 13.1 0.2 12.1 0.2 11.02 0.06
TFe,05,107 6.77 0.08 5.28 4.66 4.05 0.10
Fe,05,107 35 0.2 3.1 0.2
FeO,107 - - (1.6) (1.4)
MnO,10? 0.062 0.003 0.073 0.005 0.30 0.01 619,10 17,10
MgO,10 3.08 0.12 2.51 0.09 2.19 0.06 2.03 0.09
Ca0,107 1.47 0.06 438 0.2 13.1 03 18.25 0.59
Na,0,107 2.93 0.11 23 0.2 25 0.1 247 0.08
K,0,107 3.53 0.09 2.71 0.06 22 0.1 2.12 0.04
Ti0,,107 0.775 0.020 0.72 0.03 0.61 0.03 0.52 0.02
P,05,107 0.121 0.008 0.12 0.01 0.13 0.01 0.12 0.01
S,107 0.09 0.01 0.11) 0.11)
C1,107 1.04 0.06 (1.95) (2.39)
C0,,10? 0.96 0.08 (3.3) (10.3) 14.6 0.8
Corg, 107 1.18 0.06 (0.6) 0.9) (0.85)
H,0",107 (3.8) (4.0)
As,10° 7.6 0.5 (8) (5.0) 237 0.35
Ba,10° 477 19 396 19 488 10 458 26
Be,10° 1.96 0.14
Bi,10¢ (0.45) 0.29 0.03
Br,10° (98.2)
Cd,10° 0.28 0.03 (0.20) 0.31) 025 0.03
Co,10° 18.9 0.6 15 1 13 2 1.2 12
Cr,10° 107 4 78 10 64 4 60.0 32
Cs,107 (13.8) (8.0) (7.6) 8.6 13
Cu,10® 29.1 1.1 18 4 23 4 20.7 1.4
F,10° 710 120
Ga,10° 16 2 15.1 0.7 145 1.8
Hf,10° (5.2) (5) 3.8 0.3 (2.88)
Hg, 10 0.022 0.002 0.032 0.004
L10° 85.9
Li, 10 (88.5) 58.1 55
Mo,10® 0.37 0.08
N,10¢ (1052)
Nb,10° 17.1 1.1 13.7 0.8 12.9 1.0 12.7 1.8
Ni,10° 46.1 1.1 36 5 44 4 39.2 26
Pb,10° 29.0 1.6 25 4 20 5 16.8 2.1
Rb,10° 164 10 118 3 110 5 96.1 3.8
Sb,10° (1.06) 0.50 0.09
Sc,10° 16.1 12 12.0 0.8 11 2 (10.1)
Se, 10 0.51 0.06 1.14 0.05
Sr,10° 130 5 193 8 507 20 577 20
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(83 2)
s GBWO7333 (MS-Y1) GBWO7335 (MS—E1) GBWO7336 (MS-S1) GBWO7334 (MNS-1)
C. Vv S C. Vv S Cc.v S C. Vv S

Ta, 10° (1.22) (0. 90)

Th, 10° 14. 2 1.4 13.6 0.6 12.6 0.5 11.4 0.8
T1,10° (0. 51)

U, 10° 4.5 0.4 2.7 0.4 2.8 0.4 2. 80 0. 20

v, 10" (131) 95 9 87 5 80. 8 3.1

W,10° (1.93) (1.41)

Y, 10° 24.9 1.3 25 2 23 2 21.7 2.0
7n, 10° 114 6 79 8 100 15 90. 4 1.3
7r, 10" 144 13 184 24 134 12 104 5
La, 10° 40. 8 1.3 38 2 31 1 21.7 2.0
Ce, 10° 7.4 3.9 78 4 64 54.5 3.9
Pr, 10° 8. 32 0.29 8.3 0.3 6.8 0.3 6. 69 0.91
Nd, 10° 33.1 1.3 33 3 26 2 23.2 1.8
Sm, 10° 6. 28 0. 34 6.2 0.3 5.2 0.3 4.34 0.25
Eu, 10° 1.26 0. 03 1.25 0. 04 1.01 0. 06 0.93 0. 14
Gd, 10° 5. 44 0.25 5.4 0.3 4.5 0.6 4.01 0. 06
Th, 10° 0.76 0.05 0.8 0.1 0.7 0.2 0.58 0.05
Dy, 10° 4.59 0. 14 1.8 0.2 1.1 0.3 3. 37 0. 30
Ho, 10 0. 96 0.04 0.92 0. 04 0.8 0.2 0.73 0.11
Er, 10° 2.57 0.18 2.56 0. 05 2.3 0.2 2.01 0.33
Tm, 10° 0. 38 0.03 0. 39 0. 04 0.29 0. 06 0. 30 0.05
Yb, 10° 2. 46 0.12 2.42 0.07 2.20 0.05 1.97 0. 09
Lu, 10° 0.37 0. 02 0.38 0.03 0.31 0. 06 0.31 0. 02
A EE N T (110°0) &t cv A EE S WIS FHEH) ;0 N EAHE R CEIREE 95%) ;5 bl 2

F 3 MSCS-1~5 EEHIE
Table 3 Certified values of MSCS-1~5
S MSCS-1 MSCS-2 MSCS-3 MSCS-4 MSCS-5
component c.v u (A% u (A% u (A% u (A% u
Si0,,107 485 0.2 45.8 0.3 56.0 0.2 65.0 0.2 469 0.2
ALO;,107 122 0.2 135 0.2 16.6 0.2 92 0.2 12.96 0.08
Fe,03,107 3.6 0.2 3.08 0.06 3.54 0.04 2.79 0.05 27 0.1
Fe0,107 (0.81) 0.09 205 0.06 2.76 0.05 122 0.06 1.79 0.08
MnO,107 0.66 0.02 0.29 0.01 021 0.01 0.05 0.01 0.30 0.01
Mg0,107 222 0.06 235 0.07 268 0.07 1.81 0.05 226 0.07
Ca0,107 10.6 02 10.7 0.2 2.76 0.04 6.87 0.09 10.90 0.08
Na,0,107 25 0.1 29 0.2 251 0.06 205 0.03 3.0 02
K,0,107 2.1 0.1 25 0.2 332 0.04 2.14 0.06 25 0.1
Ti0,,107 0.58 0.01 0.63 0.01 0.78 0.01 0.51 0.01 0.57 0.01
P,05,107 0.14 0.01 0.13 0.01 0.18 0.01 0.12 0.01 0.13 0.01
S,107 0.15 0.02 0.14 0.01 0.09 0.01 0.05 0.01 0.18 0.01
Cl1,107? 24 02 25 02 1.59 0.08 0.51 0.04 2.1 0.1
CO,,107 83 0.3 8.0 0.4 2.1 0.1 5.1 0.3 7.7 04
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o143 MSCS-1 MSCS-2 MSCS-3 MSCS-4 MSCS-5
component (A% u c.v u (A% u c.v u (A% u
Corg,107 (0.80) 0.09 (0.85) 0.09 0.84 0.07 0.27 0.03 1.10 0.05
H,0",107 4.9 0.3 4.8 0.3 4.8 03 2.8 0.2 4.8 0.2
As,10° 8.1 0.8 5.8 0.5 16 2 45 0.4 6.5 0.6
Ba,10° 420 26 551 23 525 17 380 19 466 19
Cd,10° 0.37 0.04 0.34 0.04 0.22 0.03 0.08 0.01 0.40 0.04
Co,107 13 1 15.6 0.8 16 2 12.0 0.8 135 0.6
Cr,10° 69 7 69 6 9% 6 49 4 62 5
Cu,10° 22 2 41 2 31 2 8 2 33 2
F10° 711 57 689 67 839 62 480 44 728 41
Ga,10° 16 1 18 2 21 2 11.9 0.8 17 1
Hg, 107 0.08 0.02 0.08 0.02 0.27 0.03 0.025 0.005 0.23 0.03
Mo, 10 27 0.4 0.9 0.2 0.9 0.2 0.30 0.05 1.9 0.3
Nb,10° 11.7 0.7 113 0.9 16 1 9.7 0.8 11 2
Ni, 10 45 3 45 3 44 3 24 2 47 3
Pb,10° 24.7 0.8 26.8 0.6 42 3 32 2 34.0 0.8
Rb,10° 104 2 109 2 148 7 83 3 109 3
Sc,10° 10.5 0.5 13.6 0.9 14 1 7.4 0.8 12.3 0.9
Sr,10° 428 12 400 7 163 297 15 416 10
Th,10° 10 2 9 2 14 2 8.7 0.6 9 1
U,10° 24 0.2 2.0 0.3 24 0.5 1.8 0.2 27 0.2
V10 87 3 112 3 133 6 61 2 103 4
Y,10° 21.9 0.4 222 0.5 26.1 0.6 17.3 0.6 2355 0.8
Zn, 107 90 4 99 4 107 4 62 3 103 4
Zr,10° 151 13 121 10 166 9 186 11 120 8
La, 10 303 0.8 30 1 40 2 284 0.9 282 0.9
Ce, 10 62 7 58 4 77 4 56 5 54 4
Pr,10° 6.8 0.5 6.8 0.7 8.9 0.8 6.4 0.6 6.3 0.5
Nd,10° 26 2 26 2 34 2 25 2 25 2
Sm, 10 5.0 03 51 03 6.4 0.4 4.6 03 4.8 03
Eu,10° 1.01 0.06 1.04 0.04 129 0.06 0.96 0.07 1.01 0.05
Gd,10° 4.0 0.3 43 0.6 51 0.4 37 0.4 42 03
Tb,10° 0.69 0.05 0.63 0.06 0.80 0.07 0.59 0.05 0.68 0.03
Dy, 107 4.0 03 39 0.4 4.8 03 32 0.2 3.9 0.2
Ho,10° 0.79 0.07 0.77 0.08 1.00 0.05 0.64 0.05 0.79 0.06
Er,10° 23 0.4 22 0.3 2.7 0.4 1.7 0.3 24 0.2
Tm, 107 0.33 0.05 0.32 0.03 0.40 0.07 0.26 0.03 0.32 0.03
Yb,10° 23 03 23 03 29 02 1.8 0.1 2.6 03
Lu,10° 0.33 0.05 0.32 0.04 0.41 0.03 0.27 0.02 0.33 0.02

TE L BTA T 3E (110°C) & ik s eov IARHEMEL AR S WA S HMH) su R BT E L CEIFE 95%) .
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Table 4 Summary of reference materials with ultra—fine particle sizes in China and abroad

A FEAH

FRAEAATR ML o YUK b R B/ NBURE AL /mg
MSCS-1 EPERYY NRCG 50 (2) 60 800 H 5
MSCS-2 EPERYY NRCG 51 (1) 60 800 H 5
MSCS-3 EPERYY NRCG 52 60 800 H 5
MSCS-4 IEPESTRYY NRCG 52 60 800 H 5
MSCS-5 WPETTRW) NRCG 52 60 800 H 5
GSR30 3 iy e HIGE 65 (10) 75 700 H 25
SRM2703 EPESTRYY NIST 22 (D) 38 1000 H 0.7
MCPt-1 L IGGE 6, PGEs 68 2000 H ;LID{%E;% %gz ;mg
MCPt-2 Wi IGGE 6, PGEs 68 2000 H L(;E; ;2 ;mg

HNRCG— 5T 52 50 05 e NIST— 92 [ B AR UE S BARWF 58 B ; HIGE—W1 b 3 57 52 8 F 58 T ; IGGE— " [ 1
JFRh 2 I Hb Tk Ay B R Ak 2 B8 A5 BF 5 S R (LA A BOT R S N o S B R,
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A review on the reference material series for China Sea
and continental shelf sediments

WANG Yi—min', WANG Xiao—hong', GAO Yu—shu', LV Hai—yan’, ZHANG Xue—hua’

(1. National Research Center for Geoanalysis, Beijing 100037, China; 2. No. 2 Institute of Oceanography, SOA, Hangzhou 310012, Zhejiang,
China; 3. Guangzhou Marine Geological Survey, Guangzhou 510760, Guangdong, China)

Abstract ;: Since the late 19907s, totally nine geochemical reference sediment materials for the China Sea and the
continental shelf were prepared, which were collected from the Yellow Sea, the East China Sea and the South
China Sea. These studies were supported by several grants from the Chinese government. Basically, these
reference materials form a representative  “library” of the China Sea and the continental shelf sediment reference
materials. Furthermore, they provide strong technical support for the exploitative survey and study of China’s
maritime territories and exclusive economic zone. In this paper, a brief introduction to the background and
general situation on the preparation of these reference materials is presented, with the emphasis placed on the
characteristics of these reference materials and, especially, the application of the reference materials for the marine
geological survey and research and their significance for the development of advanced geo—analytical techniques.

Key words:China sea and continental shelf; marine sediments; reference material; chemical composition

analysis, ultra—fine sample; particle size analysis
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