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Fig. 1 Typical profile of geochemical landscape in Qiongshan area
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Table 1 Basic physical and chemical properties of soils

bbb HLMA R 2: mm) (%)
BILEN s REEE | AWLRA Mechanical composition
F k F,0, pH
Elementary| Soil types |Sampling (%) .
eandscape |and ofile depth O M (%) | (H.0)
scap 133' : 0.01—1] 0.005—0.01(0.001—0.005| <0.001
6—20 4.99 22.0 5.20 20.7 10.4 20.4 43.5
BEREX ﬁg%t’)ﬂﬁ 20—76 1.13 24.6 5.28 12.4 6.31 13.1 63.2
156—160 | 0.38 22.3 — 11.9 3.89 12.4 71.8
0—20 4.55 21.0 4.90 — — S —
ﬁ%ﬁj@ﬁ 20—70 | 2.47 | 21.7 | s.20 | 15.1 9,22 16.5 59.2
) 70—160 | 0.66 22.4 5.38 11.9 3.20 13.5 71.4
HERME
8 W 0—26 2.91 18.9 6.35 35.9 7.9 14.6 41.6
TR S 2070 1.89 23.2 5.55 12.3 9.11 11.8 65.8
) 70—90 1.09 21.9 5.68 13.0 6.51 10.7 69.8
90—160 | 0.48 22.4 5.82 10.4 4.41 8.04 77.2
0—13 2.16 2.30 5.20 78.9 3.23 6.04 11.8
7%1’%%5 71(*25%@ 13—22 0.88 2.52 6.30 78.0 3.01 3.05 15.9
22—90 0.27 2.57 7.00 70.9 3.24 6.27 19.0

1) EHLF DM, T4F, 1986 THBESBUFHASHEARKEPESERIE. Filihi
2) BPH,EH, 1986: THMETRMEI YHIK T -— AR AN IR 2 B R AL B TG0
| ERIRFLHEF R F iR . i
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Table 2 Concentrations of heavy metals in soils (topsoil), weathering crust and rocks

E
i "é Cr Mn Fe Co Ni Cu Zn Cd Pb
R g (ppm) (ppm) (%) (epm)| (ppm) | (ppm)| (ppm) (ppm) | (ppm)
KBL | 33 85 1.61 | 10 17 12 47 0.32 30
T 152-—227 | 1025—1512 ‘ 173.2‘-«15.4 35—43 | 106—143 | 67—70 | 115—119 | 0,73—0.86 | 19—22
195 1254 14.4 38.7 129 68 117 0.78 21
ReF 185 1180 4.2 40 122 69 196 ©0.83 15
e 142 825 7.46 32 114 47 112 0.58 12
* AT A G B LR A T,
cr Mn Fe Co Ni e . ;. o ‘Pb
ppm - ppm % rom ppos Ppln pp - ppb ppm
200 700 12,5 40 160 80 40§ .
30 ey 140 1 380 o 30 wE (EA
1804 600 10 K Do (o
1604 g00f 75 20 120 K
' ‘ A " 4o
0 40¢ |,ﬂ-l-l 5 16 {100 0—20
154 - 1804,
200 w04 RS w] 280 w0y
1004 " 500 16 a04 140 1204
160 | 7} s00] &2 20 120 8y T
0 ‘ 406‘ & wpf RLL A BT 20—70
. ‘éan ) 500 _‘
208) 700 of a0}
BT S S0 . - 301 804 20
16y 50(); 7 20 0 40 20
. o {1
140 400 109 0 LLH 20 1 1150160
1234 : 1234 3731 3234 1286 34 1234 L1234 1234
Bz waEGE (D ARG TRER
Fig. 2 Concentrations of heavy metals in various fractions of particle-sizes

of latosole (profile No.
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Fig. 3 Cemncentrations of heavy metals in various fraction of particle-sizes
of latosol (profile No. Hai (2))
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Table 3 Enrichment coefficient of heavy metals in clay of paddy soil

B .

Depth Cr Ma ~ Fe Co Ni Cu Zn Cd Pb
(cm)

0—13 2.12 8.74 1.92 1.98 4,51 0.99 1.49 0.09 I1.50
13—22 ‘2.25 0.74 1.77 2.04 4.33 1.01 2.49 0:20 0,75
22--90 2.34 8.50 2.76 2.33 3.84 ' 1.65 0.96 8.08 S 1.33

xan - HESEAELE |
(0.005—0.01mm) FgbHL (> 0.01mm) HWESERT TN, EREV, ko
< 0.00lmm ¥R hELE (BRNi/) HABE(LE 2—4), MEBKNERLS SER S,
TR E R KL, ESBA TR AR RA 2 FES 1 R AR Trea s
(B5), tx Pboh, EEBETR GREENR i%i(?ﬂi«ﬂi HeETRERTEL A
BRI OER. KBINEDPELEBEEERIGITHR 3, BA, KFEL Cr, Fe, Co, N;
BERARBEKRT 1, ZPRKN T ESEN TIEESESBIBAENK; Cu, Zo, Pb &
RUEBRKT L, H—ENEEREN; Mo, Cd/NF 1, TWEEES /I "

FTHTESEREESRNATNOEZENELESESRENEN, BN BEZH
&*ﬁ&ﬁl%&il‘%ﬂﬂﬁ’i%@m AU ‘:"J%:ti%ﬁﬂﬁ :l:i%%ﬂzﬁi%ﬁ;ﬁ WE—ERN
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Fig. 5 Concentrations of heavy metals in various fractions of particle-sizes

of paddy soil (profile No. Hai (3))
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Fig. 4 Concentrations of heavy metals 1n various fraction of particle-size.
of latosol (profile No. Hai(3))
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Table 4 Average percentage of total heavy metal contained in clay and sand of soil (%)

pﬁ%le sﬁ%i%s Cr Ma Fe co | Ni Cu Zo cd Pb
’ : [ AN ] 49.6 27.7 43.9 47.0 71.2 21.1 62.7 4.4 29.2
iy
i X ig 2+ | 350 10.0 | 34.4 | 33.4 | 65.0 19.8 25.1 1.9 18.3
B o4 1 11.8 7.2 12.9 11.6 13.4 14.9 19.5 0.5 9.1
»
w X 1|+ 19.4 46.4 | 26.3 | 22.9 | 23.9 | 23.1 13.0 1.7 | 35.1

HRETESESEXHNSE.
D) BELEABRTEMEDNIREN L = A—LtEZEERNEE

2) BE&RREEDRPHSREILIFREEM EX, ‘

W, F4FIHTESBEZEEMNMPEGRGPHSESS DR hES
BAEETHESBERBRTHL), REE, RARTEEREESRE 48 R
ﬂ%&nq{_*ﬁﬁlﬁﬁﬁ%}%15:U%EQEMEEﬁﬁﬁtbil%ﬁ?ﬁf%>7kﬁf’i,ﬁ%ﬁ%ﬁlﬁ*ﬁ
BE&RRZR. MR AR RIEFER, mﬂi%‘éit\:ﬁ%ﬁi%jt, XEABIDREE
(% 70% DL LB

() LRELBSY WHERHRR

AT EAREAIENAB L P ESENRERILE, uﬁﬁﬁi%ﬂﬂﬁézﬁ#x%ii%h
BAmm LS EEINARE, 00, & TR R BT YT T X8 5

EEhd
Particle size
(mm)

4.18
2..67 3.55 .4.3744.83 7.2

L) T lx
9 3B 0 2B 0 5 19 = 29

B 6 FROIARKIAX SR EY

Pig. € X-ray diffraction pattern of various fractions of particle-sizes in latosole



372 g + 1 2 1 25 %

RFN, AT R R ER BT, SAKER R, HEFTRA R,
HHAEMRERMPRE T ERBEAMET D (B 6)o MkRHEERBRERZKE
Bo tHULBL RO AERESL R, MiEHLBOR L8, EE&REBIE B
RGBS TR ML T 3, 38, TR B B R AE X S R B vh o RSB FRERI™ 72
MR AMDE B EEIRBEELXRE LTI < 0.00imm R R8I A ESR,
FH W AR RIS DR BR BRI R, XMENS AW IEARERYEH.

_ R
o JJWW U Mde

0.001—0.005

< 0.001 /-*/JW //((

10.1
. . 8.55 72 42 R
3 30 25 20 15 10 & 28

BT KRR R X ST

Fig. ! X-ray diffraction pattern of various fraction of praticle-sizes in paddy soil

AT K FE L BRI YR AR AR TRAEE 7), FRRMEA, mida
ERER T HRERLD, KA GEBEEN, ETFE¢BEZRE -SBATE, A
FERNRHUBRASTREARERRE L7 PR K, TEEENR K, Na, Ca 5
KREBREFHARKARERUN BBEEMARRET, B, BN, E¢BEEET
RN TRERLEMBREMET A . URFET PRRET YL ERE ERG,



4 ¥ N EA%: EERRLAE LEhES B AT WRTENRR 373

2 % X ®&

(11 iR R R AT, 1979 THIMEY DRI K. B HRt,
(2] thEEea kW is%®s Ry, 19830 HERWAEHMM T, B R,
[3] # %, 1983 LHRGGE—). BEdEit.

[4] B. A. MkA(EEMEE), 1981 LI RATH. 82 0RT,

[5] Schuiz. L. and Rahn, K. A., 1982: Trace-element Concentrations in erodible Soil. Atmospheric

Eanvironment. 16(1): 171-—176. ‘ J
[6] Afpansr P. X., 1947: BuinefeHHe MOYBEHHBHIX KOJJIOMEOB He3 XHMEuecKoH 06PaBoTKH. Kona,

Kyp. M. 95 Bem. 1, cmp. 3—12.
{71 3wmpun H. I. 1 1op., 1961; CofepxaHue MHKPO3JeMeHTOR CeMeHCTBA Xejle3a B HEKOTOPHX [0YBAX
CCCP, BecrHux MockoBckoro YHHBePcHTeT2, BUOPOrHf, mousoBefieHue, Brm 5, cTp. 59—71.
[8] Uman Ulsn (FH), 1962; Comepxaime u wmurpamma B, 1, V, Cr, Mn, Co, Ni, Cu v Zn 8
HeKOTOPHIX [OYBAX, PACTeHUAX H OPUPOJHLIX Bojax cmenHoro Jyarmmagna CCCP u KHP (Asroped.

Kann. gmce.). M.

RELATIONSHIP BETWEEN DISTRIBUTION AND MINERALO-
GICAL PROPERTIES OF HAVEY METALS IN TROPICAL
SOILS OF QIONGSHAN, HAINAN ISLAND

Ying Weimin ' and Zhang Shen

(Institute of Geography, Academia Sinica)

Summary

Generally, heavy metal has a tendéncy to be enriched in the clay of soil, but frem the
preliminary study on the relationships between some heavy metals and the mechanical com-
position of soil, together with the composition of minerals in the soils of Hainan kland,

. was found that the clay fraction of latosol was not earich by heavy metals, whereas with de-

creasing particle size of paddy soil that was situated on the same tropical landscape as the
latosel was, concentrations of the heavy metals increased and it was highest in the clay frac-
tion (<0.001 mm).

In order to reveal the cause of the disteibition of heavy metals, the different fractions of
particle-sizes of the soils were identified by X-ray diffration. The silt group and sand group
nf the latosol contained large amount of iron oxides, but its clay group mainly consisted of
kaolinite and gibbsite. Therefore, the distribution characteristic of heavy metals in the latosol
is closely relative to iron oxides adsorbing aud containing Leavy metal. However, X-ray dif-
fration analyses showed that with the incerase .of particle size of paddy soil, its heavy metal
«content decreased, which is rclated to quariz and feldspar incressing and clay minerals de-
creasing with the increasing of particlé size of the soil. The distribution of heavy metals iz
the paddy soil conlforﬁjs to that of other soils.



