Reprint from SHIPPING & MARINE INDUSTRIES JOURNAL Vol 3 No- 3 1975 Pages 63 & 64

Benthic Studies in the Environs of a Sewage outfall
Panjim, Goa

S. N. DWIVEDI, P. A. LOKABHARATHI, & V. M. A. HAKKIM = oo+
National nstitute of Gceanography, Dena Paula, Caranzalem, Goa,

D OMESTIC wastes including sewage contain a
large number of substances which can be toxic to
aquatic lifc and cause health hazards. Their cffect on
the environment is seldom noticed until occurrence of
some calamity. Environs of a sewage outfall in the
Mandovi estuary ncar Panjim, Goa have been studied
from August to October 1974 for distribution and

abundance of benthos and bacteria.

CoMlections were made from five fixed stations :
1) At the outfall 2) about 150 m. away from the dis-
charge point in the directicn of the outBow, 3) and
4) atout 150 m. on cither side of the station, and 5)
on the opposite bank of the estvary (Fig. 1). A Van
Veen grab of 0.4 m™ area was used for benthic collect-
jons and the environmental parameters were obscrved
alorig with each collection. For bacteﬁologi:al exam-
ination, a part of each group sample was processed in
the laboratory. The most probable number (MPX)
was determined referring to McCready’s Table. Coll-
cctions were made once in a fortnight and the results
of five such collections are discussed here. The envir-
onmental parameters and their range of variations
are given in Table L.

Table : I. Environmental parameters at different stations.
S-(ations Depth | Satinity %40 Oxygen-mi/L
m. ‘h:lu-\ilxm \1c.m| Min-Maxm. vcan ISUb“mlum
17705 [25.6-278 2747 1.42-4.80 414 ¢ Loos: sand
2 20 | 26.4-30.1 29.2 3 25-4.51 3.96 | Muddy sand
3122 ) 26.4-30.2 29.2' 3.82-4.76 4.28 | Fine sand
4 | 2.0 26.5-31.0 30.1; 3.96-4.89 a.31 | Fine sand
5 4.5 27.2-32.1 31,00 3.%2-4.65 4.06 | Fine sand
! ! with detritus
: : E and shell
| ' fragments.
Environment

Both salinity and oxygen values show fluctuat-
ions.  Variations are predominantly due to the influ-
ence of tide and freshwater influx which make this
environment complex. Earlier investigations showed
‘that this area is in cuhaline zone of the estuary and
1s also rich in organic carbon. So, any heterogeneity
in benthic populations at different stations may be due
lo variations in the substratum, depth, hydrological
differences in the environment and may also be due to
the effect of sewage.
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Benthic populations are structured communities
with numerous connecting links. Disruption of these
communities by external stresses like pollution can
affect the entire aquatic food-web. The general pir-

ture of benthic population in this area is given ig
Table 2.

Table IZ. Relative abundance of bzanthos among different
siations ( Average of five collections in % m?)

Stations

Sp:cies 1 2 3 4 5
Glyceridae - 24 — — 51
Polynoidue — — —_ - 100
Nematode 68 32 — — -—_—
Nemerteim sp 0 50 - — —
Gammaridac — 21 13 13 53
Mole crab 100 — — - —
Grapsus sp — 17 17 33 33
Lencasia sp - — — — 100
Gelasiums sp — - — — 100
Ga.tropod - — 20 40 40
Glams — — — — Abundanit

In general, benthic populations were scarce in the
outfall region. The greater number of specics and the
larger number of individuals per specics at the station -
No. 3 indicates a healthy environment. The mole crabs
recorded from the discharge point were found on the
exposcd bottoms in the vicinity of the outfall. It ap-
pears that the solid wastes and debris brought by the
drainage is deposited near station No. 2. The generai
species composition s comparable at stations 1 and 2.
The other stations are conspicuous by the absence of
these forms. In the outfall region the environment
appears to have been modified and Nematodes and
Nemertean species are dominant. The absence of these
two groups at stations 3 and 4 and the presence of
crabs and gastropods in these stations suggest that
these stations are much less influenced by the waste
disposal and the disposed wastes get diluted before
reaching these stations. Hence the influence of tie
outfall upon the benthic population is seen for 2 very
short distance. However, the distribution of nema-;
todes and nemerteians at stations 1 and 2 is signifi-

-a

cant. The former along with other organisms is e
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-ported to be pollution indicators. If the presence of
-nematodesindicate polluted waters, nemerteians which
< are also found in the samg habitat may be considered

as possible pollution ndicators. But further inv:st'-
gations are necessary to group the faunal elements

‘into regressive, transgressive and indica‘or species be-
‘cause the distribution and abund :nce of mar‘ne ben-
thes is influenced by a number of environmental fac-
tors.
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The presence of pathogenic bacteria, viruses and
resistant stages of parasites make domestic wast:s a
potential hazard to human health. Both the coliforms
.and total bacterial counts were sbzerved at all the five
stations. The mean population ceunts and thzir range
of variation are given in Table 11].

- Table~—TII. Total counts of coliform bacteria at different
stations (Per gramme wet wt. of the substratum)

Total bacteria 105/gm Coliform bac’eria 102/gm

- Stations

The population counts varied widely at d:flerent
ccllections. The wider range may be due to the obsar-
vaticns being made at difierent phases of tie tide and
also due to the differznces in the amounts of sewage
fall ..
From the beaches of Goa, Gere re¢orded bacter-
1ai populations in the order of 1 x 10'to 28 x 103
Compared Lo these figures, counts upto 280 x 105 re-
cordzd irom the outfall point is high enough to be
significant. In po luted waters, Persoone and de Patvw
tound the rumber of coliforms from 40 000 to 24,000
tnl. ln the present study at different stations ob-
served, the bacteria were preseat in sufliciently large
numbers and indicate unhealthy conditions,

A part of sewage and domestic waste is be'ng
empticd intc the Mandcvi estuary through this nulla.
This has resulted in the increasa of bacterial popula-
tions and chances in the benthic communiiy. Some
times near the opening ct the canal fishing beats land
their catches and warh the fish near the outfall region.
It js desirable that szwage znd townwuste should be
treated as far as possible.
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Min., — Max. Mean Min. — Max. Mean
1 1.10 — 280.0 59.9 4.5 -~ 1100.0 249
2 0.61 — 1252 36.5 70 — 1400 44.4
3 0.61 — 156.0 44.0 Nil -~ 750 224
4 20 — 219 7.7 2.5 ~ 150.0 394
5 Nil — 86 3.0 2.5 — 1500 54.8
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