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Fig.1 Locations of the study area and the sampling stations
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Table 1 The changing characteristics of major elemental compositions in the surface sediments of the study area

R TV TR T B i K
©)  mIBES EEEDY RRRSMYY RRERDT R0
Al, O4 0.87 17.29 7.52 0.43 11.09 13.62 10.10 12.92 17.35
CaO 0.99 13.04 5.60 0.46 5.08 1.95 0.67 0.19 0.20
TFe; 04 0.27 5.49 2.19 0.54 4.43 3.37 — 2.66 3.55
MgO 0.33 2.35 1.19 0.42 1.82 0.71 0.52 0.32 0.42
K,O 1.02 3.66 2.29 0.20 2.32 3.56 1.87 2.42 2.52
Si0, 42.86 89.09 70.47 0.13 62.51 70.66 57.80 69.00 63.10
Na, O 0.51 2.57 1.34 0.42 2.00 2.79 0.67 0.34 0.36
TiO, 0.03 0.88 0.35 0.60 0.58 0.28 — — —
MnO 0.01 0.10 0.04 0.40 0.07 0.08 — — —
P,0s 0.02 0.14 0.07 0.42 — 0.08 — — —
LOI 1.80 16.69 7.62 3.09 — — — — —
CaCQOy; 1.34 26.86 11.30 0.48 — — — — —
Org.C 0.03 0.85 0.28 0.68 0.62 1.05 0.31
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Hrp,Si0, B3R Z VIR & B fcm AR, S /AT 42.8626~89.09 %, FH{H 70.47% . SiO, & &A%
F 50 s AiALA 5 A, AR KT 50% ., K RZEUN, o 0.13; AL O, B R Z UMY & & )5 5 A48
bR & RAT 0.87%~17.29% , FH1H 7.52% B F REHN 0.43;CaO B E RN T 0.99% ~13.04% , FHI{E
5.60% A8 RECH 0.46.

TFe,0; 5 MgO,K,O,Na, O B & #5308, ABARAK P ¥ & & 400 2,196 F1 1.19%,2.29%,1.34 %,
TiO, sMnO,P, O; & EHE 10T CFH & #4518 0.35%,0.04%,0.07 %,

ALK (Org. O 1Y~ & 824 0.28 %0, HAR B REU K . 7 0.68, R HBf MR BE R R, Bk & (LODRY
AL R 1.8% ~16.69% X &R 7.62% , AE AL E ik 3,09, i H B BB BERR K,
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Fig.2 Distribution of the surface sediments in the study area
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Table 2 Correlation between the major element oxides and the mean particle diameter in the surface

sediments of the Sanya offshore area

Aly Oy CaO  TFe:03 MgO K;0O Si0; Na, O TiO; MnO P05 LOI CaCO3  Org.C My

Al O3 1.00
CaO  —0.29 1.00
TFe, O3  0.93 —0.18 1.00
MgO 0.80 0.13 0.87 1.00
KO 0.40  —0.46 0.17  —0.05 1.00
Si0,  —0.42  —0.73  —0.50 —0.70 0.17 1.00
Na, O 0.80 0.01 0.74 0.82 0.26  —0.58 1.00
TiO2 0.91  —0.23 0.91 0.87 0.16  —0.43 0.79 1.00
MnO 0.47  —0.01 0.61 0.50 0.15  —0.34 0.37 0.47 1.00
P, 05 0.75 0.17 0.83 0.84 —0.01 —0.71 0.72 0.73 0.54 1.00
LOI 0.07 0.92 0.17 0.43  —0.37 —0.92 0.30 0.09 0.17 0.48 1.00
CaCO; —0.31 0.98 —0.19 0.11  —0.44 —0.71 —0.01 —0.25 —0.01 0.15 0.89 1.00
Org.C 0.84 —0.16 0.82 0.74 0.15  —0.47 0.74 0.78 0.37 0.84 0.21  —0.17 1.00

Mz 0.60  —0.04 0.69 0.65 —0.07 —0.39 0.44 0.60 0.36 0.61 0.19  —0.06 0.55 1.00
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RV ) AL AR 1) AR ZE AR (B 3) . AL O, B 43 A 7 B2 N 78 N AT i AS ) 5 JHG o {8 X B T 88 e Bl 7 5 9% IX.
38 PN 3 T T AT A DA VR R e DORUR B AN L B S R G

I Fe, O, . MgO,K,0,Na, O, TiO, 255 AL O, fA7E B IFMIEM XX R B T o ZR0E #H L1
g—A AR, XL TR AR SR B Fel 't  Mg® WK Na L Tit AR 8 28 5 o W B 2 4ok 0 I AR B L
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JIE, ZE TR K B AR T B VE TR 8l AT T e 2 R 802 X K. O iR s mE 2 R A . ok, 78R
HEBR NS HETS 1 52 0

TiO, 7EFANE b L RE I8 T e 2, KA IS XE LU B o] 5P 16 & 4 2 Bl 5 R 8 4 40 1Y) o B2 45
RFEFR 5 TiO A W B IEA EHITE, I Bk AL O, Fe, O, %5 502 #0400 4 5k 1 T Kl 5 f0 % A . BF
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Fig.3 Distributions of major element oxides in the surface sediments of the study area (%)
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WFFEIX A MnO 55 258748 (M) 555 TERH 5 19 56 28 G A B4l A 1 BB 2 5 g 348 KT 348 5 1)
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FEL ] B4 78 32 XK AR B 85 S TR I 17 A A2 Min B9 90AR
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AE Y S AL PRI (AT DL R A T 0 ik Bl B A% o TR M3 T 1 A LA 7 B AR Y 2

23 EETEHAEIT

N T T i BAIE XUR TR AL PR R L DAL BOR IR s TR, AT SPSS R4 X i 5 X
RIZVIRY 0 ALy E47 7 R BA T GR 3D . TEAR T#EATRT 1 &M T 52 F M F, WA
FHRF. 2 AERFH 2T BT TTER A 78.18 %, A E TR H B o R M EEE A,
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Table 3 Factor analysis of the major element oxides in the surface sediments of the study area

4 4 JrzEv Rit
AHTF  ALO;  CaO  TFeO; MgO  K,O  Si0;  Na,O  TiO,  MnO P05  LOI  Org.C
Wk 0% T/ %

N 0.89 0.20 0.92 0.95 0.01 —0.77 0.84 0.88 0.37 0.92 0.52 0.84 55.08 55.08

F, 0.39 —0.98 0.27 —0.07 0.53 0.62 0.12 0.32 0.22 —0.07 —0.84 0.21 23.09 78.18

F A1 77 22 5Tk % 55.08%0, A TR A 0By EF WK, HA G A Al Oy, TFe, O, , MgO,
Na, O, P, 05, TiO, . H LK (Org. C) A1 SiO, , i SiO, Ky T ff. Al 2+ Y W FHE T &K bR SiO, 4,
Al O; 5 HAH 5 4H 70 A AR R A AR OCOC R, HaX 265 i 1 70 5 V- Yhi e (M) #AFAE IR ARG C &R, il ]
AR AR T B VR 40K DT R R AE 5 SO, A 8 5 4140 5 7 B R0 48 (M) 359 B FH 56 56 3R R 300 B 4L
NRYES 2 A, ZEA DL LRI L F AL AR T 32 s RO A i TR DR AL A

F, 17 2508k 23.09%0 . AT R & B R ER R, KA G K CaO, Bk & (LOD M
K,O, CaO f0F TS FRICH, 55K & (LOD 2 IEA X, ZFH AR, M K, O, WA 82 21 ARl
6 2 S S LA AE W IE S s . 2R DL BRI P A SRR T AE RS NS SR A G .

HR AR R B 743 A7 F1AH G 43 B 09 45 2 20 60, MnO (1) 43 70 52 oAt PR 28 09 52 o, 5000 B F0 A TR B ¢ &R
AR,

3 45

WL 331 AN = WAL R VR 2 DOB AR & i i o0 R IR A L R DX SR B X B A S o A L T
Gy AT AR T T B N X R Z TR 8w e R W45 & it A 56 2 880 23 0] 43 A7 e AF R 048 3 52 o R 3%
DX IR ok IR A AT TS b . A FRASE 4 b L A3 B LR LS AR .

D =R R R Z DU Tt R E 2 50 R Si0,, AL Oy 1 CaO, = F V-1 & i Z fl 5 18 F
oy B 83.59% . B Si0,,CaO 4, KW RmITREHA /T G EHMTRERERZIHEY W TR F
¥,

DTEAS A3 L = WG R Z VR P W B e RIEAEIF T R R I E” . AL O, 5 H %
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PIAH 2 1) 0 K 7w Bl VR AR DU RRAE L S1O, & 5 ) 36 B BE T Rk B2 28 411 B AR R 4iF 5 K, O, MinO Al
A WL (Org.C) 1E 55 8] 1 73 A B3 RE 72 8500 H 52 Wi A, o] fE IR 5 A 2806 3 TR I S8 AL 8 R IR B 25 [ R oA %5
CaO By=s 8] /A W) = ZE 2 Tl A YIER,
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Geochemical Characteristics and Provenance Implication of Major
Elements in the Surface Sediments of the Sanya Offshore Area

ZHANG Cong-wei, LI Liang, LONG Gen-yuan, ZHANG Kuang-hua, LI Jiang-tao
(Marine Geological Survey Institute of Hainan Province, Haikou 570206, China)

Abstract: In order to fully understand the status of the Sanya coastal zone, major chemical elements of 331
surface sediment samples taken from the Sanya offshore area are analyzed. The results show that SiO,,
Al, O, and CaO are dominant chemical components in the sediments of the study area. Except for SiO, and
CaO), the contents of other major elements are all lower than their abundance values in the sediments of
the shallow seas of China. In the spatial distribution, the major elements in the surface sediments of the
Sanya offshore area follow basically the “grain size control law of elements”. Al,O; and the major
elemental compositions closely related to it show the characteristics of terrestrial fine-grained sediments,
whereas SiO, shows an opposite character. Except for the “grain-size control effect”, the spatial distribu-
tions of K; O, MnO and organic carbon are also influenced by other factors, of which the spatial distribu-
tion of CaO is mainly controlled by marine biological effect. The sources of the sediments in the study area
are dominated by the terrestrial detritus from the nearby, followed by other sources such as marine biogen-
ic and authigenic materials.
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