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Fig. 1. Localities of sampling in the study.
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Table 1. Metal element contents in serpentinite of eastern Taiwan

Sampling locality * : Concentration (mg/kg) Concentration (%) Ca/Mg
Ni Cr Co Mn Ca Mg
R1 1587 1857 86 739 0.22 16.18 0.013
R2 2565 3238 126 773 0.14 20.00 0.007
R3 1662 727 111 658 0.93 19.28 0.048
R4 1989 2292 110 761 1.04 21.11 0.049
RS 3088 1713 137 523 0.07 21.43 0.003
R6 3397 2565 143 766 0.04 21.31 0.002
R7 2328 373 110 727 11.50 17.05 0.674
RS 1369 718 83 1068 24.22 16.28 1.487
Average 2248 1685 113 752 4.77 19.08 0.285
SD 732 1011 22 152 8.77 2.26 0.537
Ultramafic rocks” 2000 1800 175 1560 1.6 232 0.069
Sandstone ¥ 2 35 0.3 10 391 0.70 5.586
Shale ¥ 68 90 19 850 2.21 1.50 1.473

* See Fig. 1 and text.
Y Data were from Faure (1991).
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Table 2. Metal contents in serpentlmte developed soils as well as other soil types in Taiwan
Sampling locality * . Concentration (mg/kg) Concentration (%) CaMg
Ni Cr Co Mn Ca Mg
Serpentinite-developed soils
S1 (n=1) 1504 1908 169 1579 0.10 3.60 0.027
S4 (n=1) 869 711 119 1417 0.18 0.86 0.209
S5 (n=3) 2404+271 1376+31 287+31 2860+335 0.37+0.13 1.77+0.75 0.209
S6 (n=1) 1891 955 109 1270 0.19 10.71 0.017
S7 (n=1) 2067 1018 134 1543 0.37 7.49 0.049
Schist alluvial soils
S2 (n=6) 9248 99+9 23+4 421+37 0.32+0.17  0.60+0.66 0.200
S3 (n=12) 303+51 172437 28+9 702+63 2.23+1.23  2.43+0.85 0.917
S8 (n=7) 57+7 4344 3345 9344561 0.18£0.04  0.03+0.11 0.174
Sandstone-shale alluvial soils
S9 (n=2) 3145 26+1 112 295+30 0.13£0.04  0.61+0.08 0.213
Red soil
S10 (n=2) 3943 38+2 16£3 528+21 0.03+0.01 0.16+0.04 0.187

” See Fig. 1 and text.
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Fig. 2. The pH profiles of three different soils at Chishang area, Taitung.

BKREEREESE

B A R RO RTA L B IR TR [ T - T
Fﬁjﬁfrﬁl}fﬁ DIV ATEE S e LR A A IE'QJ?;\—TYW RG-S 8 (Cladophora) %
SING Féllﬁﬁ'l?%\[ Jr 4 7 o JLA F o 7312,[ |5 R BOEE HEIR LT (ND~0.003 mg/kg)
I'E'i?—[ﬁ i J%E'%LF He— HEEf (0.0003 mg/kg) F{?xﬁf = e (g ) I BRI 55 ) sl
Eb 29~105 mg/kg > Y[ 37 FEnAE %fi'_' 4/ 2.8 mg/kg (Mishra & Kar 1974) [=£) ”“F‘J filn ]| {4t
S+ BRI B BT I 1 T 1040 (8



20

40

(=]
o

Depth (cm)

Depth (cm)
A D 2 ® o & 0N
o o o o o = o

-
(o2}
o

(2] = N
o o o o

Depth (cm)

] 7] B S R 71

Total Ni (mg kg™)
s § & & & ¢

0ooe

T
i
A\

~~_

- Weathered Soil
b Black Soil
A----- Red Soil

Total Cr (mg kg™)

8 8 ¢

1 0L
(0]

4 018

1080l o

10912

10¢eve
002

0

Total Co (mg kg™)

@

4 4
g & T g B
T

- 2ve
08¢

T T T T T—T T

TT
I
1
|
n
S

o k;,

. /

B3 g B = T [l S 2 RIS SRR -
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Table 3. The ratios of soluble to total contents of nickel, chromlum and cobalt in surface layer (0-20 cm) of three

different soils in Chishang area

Soluble content/ Total content (%)

Soil type N Cr Co
Black soil 3.5 ~0.1 2.1
Red soil 2.4 0.2 2.4
Weathered soil 12.0 ~0.1 5.0

Fe 4 ] RGP R L LA

Table 4. The nickel contents of creek water and algae in serpentinite-developed soil regions

Concentration (mg/L)

Sample *

Reference Cl C2 C3 C4 C5
Creek water 0.0003 Y - ND 0.001 0.003 -
Algae 2.8% 105 29 82 57 55

? C1~CS5 are the creeks tested in this study. See Fig. 1 and text for the detailed localities and descriptions.
Y Faure (1991).
* Mishra & Kar (1974).
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Preliminary Study on Heavy Metal Characteristics in
Serpentinite-developed Soil Regions in Eastern Taiwan'

Tsang-Sen Liu*?, Horng-Yuh Guo?, Jiang-Liung Chu? and Shen Lian®

Abstract

Liu, T. S., H. Y. Guo, J. L. Chu, and S. Lian. 2007. Preliminary study on heavy metal characteristics in
serpentinite-developed soil regions in Eastern Taiwan. J. Taiwan Agric. Res. 56:65-78.

Characteristics of heavy metal contents in rocks, soils, creeks, and algae have been preliminarily
analyzed in serpentinite-developed soil regions in eastern Taiwan for understanding the potential effect of
heavy metals on agriculture environments in this area. The results showed that the serpentinite-developed
soils with high content of heavy metals and low Ca/Mg ratios are similar to their parent rocks. Soil profile
analyses of pH and contents of nickel, chromium, and cobalt at three sampling sites indicated that the pH
of these serpentinite-developed soils was affected by degree of weathering. These soils exhibited acid
feature with the pH ranging from 4.5~6.5 depending on the extent of weathering. High-weathered regions
with lower pH value had the greater availability of heavy metals than that in low-weathered regions with
higher pH value. The availability of nickel and cobalt in each sampling site was greater than that of
chromium. Our results suggested that the agriculture in serpentinite-developed soil regions in eastern
Taiwan should pay more attention to the potential hazard of heavy metals because the soil pH values were
low and the nickel contents were high in creek waters and algae in this area.

Key words: Serpentinite-developed soil, Heavy metal, Eastern Taiwan.
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