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Labile, nonlabile and particulate forms of Cd, Pb and Cu were determined in 29 water samples collecled from a depth of §
m. from the Wadge Bank arca. Labile Cd varied from 0.1 to 0.2 sg.1 =* while nonlabile fraction was in the range 0.1 t0 0.3
sg.1 7. Nonlabile form of Pb was not detectable at most of the stations and the labile form was within the range 0.78t93.5
pg.1 ~'. Labile Cu varied from 0.1 to 1.0 zg.1 ~! while nonlabile form was in the range 0.2to 2.2 ug.1 ~*. Particulate Cd, Pb and

Cu ranged from 0 to 17.9, 11.3 10 81.8 and 9.5 10 130.0 y1g.g * (dry wt ) respectively.

The importance of various chemical forms of the
element present in the natural environment is stressed.
The chemical forms, rather than the total
concentration of the metal, provide a meaningful
information about the biological effects and
geochemical transformation and also indicate the
availability of the metal to organisms'-2.

The Wadge Bank area, a shallow region off the
southern tip of the Indian peninsula, is very fertile and
rich in fishery. No study on trace metals and their
characteristics has been conducted in this area so far.
The studies in the Arabian Sea pertain only to the total
concentration of metals®* except from the western
Arabian Sea®. Therefore an attempt has been made to
study the distribution of labile, nonlabile and
particulate forms of Cd, Pb and Cu in this area. The
labile fraction of the metal includes the metal ions plus
complexed metal which can dissociate very rapidly to
the electroreducible form yielding an Anodic Stripping
Voltammetry (ASV) signal while the nonlabile metal is
that fraction of the bound metal which becomes ASV
labile when the sample is UV oxidised®. Particulate
matter is the residue obtained when the sample is
filtered through a membrane filter paper of (.45 um
pore size.

Samples from different stations (Fig.l) were
collected during the 96 cruise of RV Gaveshani (Sept.
1981 using S 1all PVC Niskin water sampler. In order
to avoid contamination from the 3.5 m deep metal hull
of the ship the samples were collected only from 5 m
depth. The samples were stored prior to filtration in
polycthylene carbuoys precleaned with nitric acid and
conditioned for 1 week in artificial seawater®.
Immediately after collection, the water was filtered
through a membrane filter paper (0.45 um). The

filtered samples were stored at 4°C till analysis’. The
analysis was done by differential pulse anodic
stripping voltammetry and the labile and nonlabile
concentrations were determined®. The standard
deviation was found to be 13,19 and 119 respectively
for Cd, Pb and Cu.
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Fig. 1— Station locations in the Wadge Bank area
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The filter papers with particulate matter were dried
at 60°C, cooled in a desiccator and weighed. These
were analysed for Cd, Pb and Cu by atomic absorption
spectrophotometry® (Hilger and Watts Atomspek
model H1550).

Concentration of labile and nonlabile forms are
given in Fig.2. At most of the stations labile Cd was in

the range 0.1 to 0.2 ugl™*. The highest labile and

nonlabile concentrations were 1 and 0.3 pgl!
respectively. In many samples nonlabile form was non
detectable. There was a general decrease of this form
offshore and at the nearshore stations a higher
concentration was frequently observed. The parti-
culate Cd varied from non detectable level to 17.9
ug.g ! of the dry particulate matter (Table 1). As
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compared to Cd, Pb concentrations were higher. The
labile Pb varied from 0.78 to 3.5 ug.l ~!. At most of the
stations the nonlabile form could not be detected. The
highest concentration noticed was 1.67 ug.l~'. As in
the case of Cd the Pb concentration also decreased
seawards. Particulate Pb (Table 1) was between 11.3
of the dry particelate matter. The
labile Cu was in the range 0.1-1 ug.l~! whereas the
total concentration varied from 0.2 to 2.2 pg.1 !, The
nonlabile Cu ranged from 0.15-1 ug.1 !, In contrast to
Cd and Pb almost all samples contained the nonlabile
Cu. The particulate Cu was in the range 9.5 to 66.7
#g.g 7' of the dry matter (Table 1).

In general all the 3 metals decrease towards
seawards indicating the influence of natural and
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Fig. 2— Distribution of labile and nonlabile forms of Cd, Pb and Cu
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Table !— Concentration of Cd, Pb and Cu in Seawater

Station

2153
2154

2155

2156
2157
2158
2159

2160
2161
2162
2163
2164

2165 -

2166

2167

2168
2169
2170
2171
2172

2173
2174

2175

2176
2171
2178
2179

D=Dissolved (ug.l )
P—Particulate (ug.g~' dry wt)

D

0.41
0.60
1.21
0.25

. 0.19

0.09
022
0.21
0.34
1.69

- 0.25
043 -

0.28

0.16
0.22
0.16
0.20
0.95
0.18

034
0.29
0.12
0.26
0.28
0.68
0.29

D

3.05
3.08
4.57
222
1.58
0.23
0.85

1.20
1.54
1.76
0.85
1.36
4.12

4.00
2.93
1.28
1.40
1.50
1.25

220
1.08
1.02
0.87
2.61
1.24
1.75

P
63.3
43.1
52.2
222
345
11.3
21.7
53.2
36.2
71.5
131
27.0

239
50.0
29.6
213
33.9
63.5
19.4

818

53.8
24.6
16.1
59.5
21.3
12.8

D

0.82
0.70
2.17

0.60 -

0.58
0.40
0.20

0.34
0.47
0.54
0.79
0.80
1.37

0.95
1.23

1.03

1.30
0.54
0.46

0.58
1.40
1.08

105

1.24
1.67
1.00

P
286
20.0

284

10.0
46.6
15.5
133
38.7
17.2
39.0

9.5
25.4
12.8

338
66.7
16.9
2117
18.6
9.5
284

55.8

130.0

393
17.7
15.2
26.2
23.3

anthropogenic source of fluxes like riverine input,
discharge from municipal as well as industrial waste
combined with atmospheric fallout®.

The results in this study show a higher concentration
of all the metals in Wadge Bank region compared to
those reported® for coastal waters of the Gulf and the
western Arabian Sea. The present observations were
carried out in Sept. towards the end of the prolonged

-SW monsoon (June-Sept). Local geological and

climatological variations may affect trace metal inputs
to the coastal waters and this combined with the
differences in the sampling and analytical techniques
may account for these differences.

The author thanks Dr H N Siddiquie, Director for his
keen interest and Dr R Sen Gupta for his advice.
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