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Particulate material settled on aluminium and glass panels during their immersion in
estuarine water was analysed for bacteria, chlorophyll a, dry weight and various
organic constituents such as organic matter, organic carbon, nitrogen, proteins, car-
bohydrates and lipids. There was no .apparent difference in the composition of the
organic matter or in the concentrations of the particulate material recovered from
these two surfaces. Highly significant correlations were observed between the bacterial
numbers and the measured parameters. This probably suggests that bacteria were the

Composition de la mdtlere organique particulaire ddsorbee sur un

La matiére orgamque particulaire adsorbée sur des panneaux d’aluminium et de verre
immergés dans un estuaire a été analysée : bactéries, chlorophylle a, poids sec, matiére
organique, carbone organique, azote, protéines, glucides et lipides. Aucune différence
n’a été décelée dans la composition de la matiére organique et dans les concentrations
des différents constituants de la matiére particulaire prélevée a la surface des panneaux.
Les corrélations observées entre le nombre des bactéries et les paramétres mesurés
sont trés significatives et suggérent que la matiére organique pourrait étre principale-
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major source of the particulate matter settled on these substrata.
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INTRODUCTION

Solid substrata placed in an aquatic environment
adsorb organic molecules from the ambient waters onto
their surfaces, making them readily available to orga-
nisms present in the environment (Zobell, 1943;
Marshall, 1981). This adsorption of organic molecules
is, however, a selective process and not all organic
entities present in secawater are adsorbed on a given
surface (Little, Zsolnay, 1983). In natural environ-
ments, however, all exposed surfaces rapidly adsorb a
proteinaceous film (Horbett, 1982). Besides glycoprote-
ins (Baier, 1980) and humic acids, macromolecules have
also been implicated as the conditioning agents which
may help in the subsequent attachment of organisms
to surfaces (Zutic, Tomaic, 1988). The complex organic
layer formed is reported to initiate fouling of exposed
structures (Daniel, 1955; Loeb, Neihoff, 1977; Char-
acklis and Escher, 1988). The deleterious phenomenon
of fouling thus seems to be significantly influenced

both qualitatively and quantitatively by the adsorbed
organic matter.

There are several instances wherein adsorbed material
has been characterized either biologically or chemically,
(Paul, Loeb, 1983; White, Bensen, 1984 and Paul et
al., 1985). For example, adsorbed material has been
utilized to study bacteria, diatoms and other micro-
scopic organisms; while the fatty-acid composition of
settled particulate material has been used to define
microbial community structure of a microfouling layer
(White et al., 1979a; b; Morrison, White, 1980). How-
ever, no particular attempt has been made to under-
stand the nature of the particulate material present on
surfaces. Therefore, in the present paper, we analysed
the particulate material from solid substrate for its
biological and chemical components. A possible correl-
ation between the particulate material and the biologi-
cal components, especially bacteria and chlorophyll a,
was also been sought in order to determine the nature -
of the settled particulate organic matter.
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MATERIAL AND METHOD

The study was carried out at a station in the Mandovi
estuary . (15°30'N, 73°52'E). The water depth at t}e/
sampling station is about 4m.

Test panels of aluminium and glass were cleaned with
hydrochloric and chromic acids respectively (Cameron,
Robinson, 1968; Bhosle et al., 1989). Replicate panels
(5) were deployed in the surface waters (~1) of the
Mandovi estuary, during June 1988, as described earlier
(Sharma et al., 1989). Panels were retrieved after 10
days of exposure and transported to the laboratory in
an ice box containing estuarine water. Panels were
scraped under sterile condition, using a nylon brush
and filtered (0.2um), sterile esturine water (FSEW)
(Sharma ez al., 1989). The volume was adjusted to
125ml. Aliquots (10ml) were filtered through preig-
nited (450°C, 3h) GF/C filters which were analysed
for chlorophyll a and various organic parameters as
described earlier (Sharma et al., 1989). One ml. each
was taken for viable and total bacterial counts.

Analyses

Viable counts by pour-plate method were made using
Zobell’s-Marine Agar (No. 2216) and the colonies were
counted after incubating the plates for 72h at room
temperature (28°+£2°C). The Acridine Orange Direct
Count (AODC) method as described by Parsons et al.
(1984) was employed for total counts of bacteria.

Dry weight of the organic matter was obtained by
reweighing the GF/C filter on the microbalance
(Mettler M-3). Particulate organic carbon (POC),
lipids and chlorophyll a were estimated as described
by Parsons et al. (1984). The method of Smart et al.
(1983) was used for the estimation of organic nitrogen.
Carbohydrates were determined by the method of
Dubois ez al. (1956). Proteins were analysed following
the method of Clayton et al. (1988).

RESULTS AND DISCUSSION

The biomass of settled particulate material has been
estimated by various methods (Holm Hansen, 1969;
Hobbie et al., 1977; White et al., 1979 a; Moriarity,
1980; Paul et al., 1985; Balkwill et al., 1988). We used
dry weight and particulate organic carbon (POC) and

Table 2

nitrogen (PON) as they provided highly consistent set
of data (Bhosle et al., 1989; Sharma et al., 1989).

The values for dry weight, particulate organic carbon

. and nitrogen obtained from the two test surfaces were

more or less identical (Table 1). Nor did biochemical
composition of the particulate material developed on
these substrata show any appreciable difference (Table
2). The contribution of proteins, carbohydrates and
lipid carbon towards the total carbon content was also
nearly the same (Table 2). Values for chlorophyll a
and bacteria (total and viable counts) on either surface
were also comparable (Table 1).

Table 1

Dry weight, organic matter, organic carbon and nitrogen, C/N ratios
and bacterial numbers of settled particulate material on solid substrata
immersed in estuarine waters (n=>5) for a period of 10 days.

Aluminium Glass
*%
Pry. weight 4770+£0.008 (1.68%)  4206+0.015(3.5%)
Organic matter 1354+ 130(9.61%) 1072+ 101(9.46%)
*
POC 677 +65.13(9.62%) 536+50.1(9.42%)
*
PON 192+ 8.80(4.58%) 178 +3.2(1.80%)
C/N ratio
(atomic)

4.1+0.20(5.09%) 3.5+£0.35(10.0%)
6 6

Total counts 14.2x 10+ 0.98 (6.9%)
5

5.4x10+0.14(2.5%)

15.1x10+£0.85(5.6%)
5

Viable counts 6.1x10+0.17(2.7%)

*=mg/plate; **=pm/plate. .

Diatoms and bacteria have been recognized as the
primary biological components of the settled material
and early colonizers of surfaces placed in aquatic
environments (Characklis, 1973; Corpe, 1980; Marsh-
all, 1981 a; Cooksey, 1981). A preliminary microscopic
observation of the obtained material revealed a very
low number of diatoms during the present investiga-
tion, probably suggesting their minimal contribution
towards the particulate mater settled on these substrata.
This is also evident from the low values for pigments
(0.003-0.004 pug/plate) and their poor correlation with
all the other components analysed (Table 3).

Bacteria were present in large numbers both as total
and viable counts on the two surfaces (Table 1). A
very significant correlation was shown by the bacterial
numbers with the various components of the settled
material (Table 3).

Biochemical composition of particulate material settled on solid substrata immersed in estuarine water (n=175).

Aluminium Glass
a b c a b c
Protein 453+76.9 33242456 31.77+£5.4 383+ 54.62 3570+5.0 33.90+4.8
(16.98%) (16.98%) (17.04%) (14.25%) (14.51%) (14.25%)
Carbohydrates 429 +38.51 31.75+2.8 5.40+2.27 369+5.14 34.414+0.47 27.5240.37
(8.95%) (8.95%) (8.95%) (1.39%) (1.39%) (1.37%)
Lipids 359+17.80 27.22+0.71 27.20+0.70 394+ 31.66 36.64+7.13 36.64+7.13
(4.95%) (2.62%) (2.58%) (7.37%) (19.40%) (1.46%)

a=pg/plate; b= % of organic matter; c=contribution as % of carbon; Values in parentheses denote coefficient of variation.
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Table 3

Linear relationship of microfouling bacteria and chlorophyll a with dry
weight, organic carbon, nitrogen an biochemical components of settled
particulate material on solid substrata.

Bacterial counts

Chlorophyll

a Viable Total
Dry Weight 0.155 0.993 0.911
POC 0.043 0.092 0.743
PON 0.254 0.984 0.973
Carbohydrtes 0.205 0.976 0.942
Proteins 0.345 6.725 0850
Lipids 0.530 0.900 0.982
Chlorophyll a - 0.193 0.296

...=p20.001; ..=p<0.01; .=p=<0.05.

Thus, from the total and viable count as well as the
microscopic examination of the settled particulate mat-
ter, it appears that bacteria and not the diatoms were
the dominant initial colonisers on these substrata and
hence also the possible major contributors the organic
matter obtained from these surfaces.
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