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Abstract. The Spongillid Corvospongilla lapidosa (Annandale 1908) (Porifera:
Spongillidae) is reported for the first time from the Manjira reservoir in Andhra
Pradesh. Its sausage shaped spicules have adaptive value to thrive in low silica
environments. The species is tolerant to high turbidity. High calcium and bicarbonate may be unfavourable and the sponge has not been found either on molluscan
shells or on aquatic vegetation. It can thrive in waters more than 4 m deep.
The range and mean values of twenty-seven physico-chemical parameters of the
habitat of C. lapidosa are given as the base data for the species ecology.
Keywords. Ecology; Porifera; Corvospongilla lapidosa ; Manjira reservoir; silica;
turbidity; spicules.

1. Introduction
In the aquatic ecosystems poriferan fauna occupying the benthic habitat constantly
circulate water in their elaborate and complex canal system through their multiporous body surface. So it is reasonable to expect that in the lentic and lotic
bodies of fresh-water the spongillid species play an important but yet unrecognized
role in the cycling of abiotic and biotic substances. Apart from the pioneering
work and important contributions on the taxonomy and geographical distribution
by Annandale (1907, 1908, 1909, 1909a, 1911, 1912, 1913 and 1915) and subsequent supplemental work of Gist (1930, 1932) the Indian spongillids had to
remain neglected until Tonapi (1964) added to their list of habitats of earlier
known species. There is no record of the environmental parameters of the freshwater bodies in which the Indian spongillids colonized except for the ecologically
poor descriptions of their habitats as clear, dirty, turbid, polluted waters etc. In
the course of a two year study from February 1979 through January 1981, on
the ecology of the Manjira reservoir formed by a man-made barrage (17° 39' N,
78° 04' E) located near Sangareddy, Andhra Pradesh, when spicules were frequently
encountered in the samples of plankton, search was undertaken to locate
the habitats of the sponges. During these studies a number of specimens of
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the spongillid species, Corvospongilla lapidosa (Annandale 1908) (family: Spongillidae) were discovered and observations made on certain aspects of its ecobiology
are discussed in this paper.

2.

The river Manjira and its reservoir

The river Manjira, a tributary of the Godavari in South India has a barrage
constructed across it near Sangareddy (17
N, 78 06' E) to form a potable
water reservoir (figure I) to supply the city of Hyderabad. The reservoir has a
catchment area of about 16,780 km 2 and a maximum storage capacity of 73' 63
Mm 3 • Due to heavy siltation the maximum depth of the reservoir near the
barrage is now about 9· 5 m. The river bed is dotted with boulders of various
sizes some of them buried deep in the silty clay while a few lie exposed during the
depletion of water level in summer.
037'

3.

0

Materials and methods

Surfacial water samples (2' 5 1) from four stations (I, II, III and IV ~fig ure 1
bathymetric water samples (2.4 1) from 3 m, 6 m and O' 5 m near the bottom 0
the reservoir (V, VI and VII stations-figure 1) operating a closing type of bottle
sampler O· 2 1 capacity) twice near station III were collected monthly for two
years from February 1979. Temperature of water was read in the field by using
a mercury thermometer (00 -110 0 C). Secchi disc (Welch 1948) was used near
station III for determining the Zsd. In a field laboratory near the barrage pH and
conductivity were determined by using conductivity-pH meter (CLO 1/03
Toshniwal). Carbonic species of water were estimated by titrirnetry and the
samples were then brought to the Department of Zoology, Osmania University,
Hyderabad for further analyses of various chemical parameters according to APHA
AWWA and WPCF (1971).

4.
4.1

Observations
Habitat

During the summer months of May and June of 1979 and 1980 the water level
in the reservoir receded considerably exposing a number of boulders, cobbles and
pebbles in the reservoir bed in the vicinity of tire sampling stations I and IV.
These provided the substratum for the encrustation of the sponge, Corvospongilla
lapidosa. In summer the exposed reservoir bed presented dry caked mud that
is extensively fissured to a depth of O· 4 to O· 5 m. During winter and rainy seasons, the littoral region of the reservoir supports fairly rich emergent growth of
aquatic plants Typha angustata and Scirpus littoralis and submerged species of
Potamogeton perfoliatus and Vallisneria spiralis. The depth of the littoral varies
from O·5 to L: 5 m. There are no trees on the margins of the reservoir to impart
any shade.
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Figure 1. Habitat location of Corvospongilla in the Manjira reservoir, showing
sampling stations I-VII.
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Ecomorphic characters

Corvospongilla grows on large boulders covering their exposed surfaces as a more
or less flat sheet of O· 6 to 2' 0 em thickness (flgure 2a). On small cobbles and
pebbles (figure 3a) the thickness of the sponge is reduced to O· 3 to I: 0 em. The
sponge body is steel grey or bluish black in colour. Near Station III the barrage
wall of the north flank was also found encrusted with this sponge which is
yellowish brown in colour. The water at this station is 6 to 9' 5 m but usually
8 m deep and devoid of angiospermic vegetation.
Microscopic examination of the sponge body (figure 2) reveals the appearance
of a corrugated body surface with sausage shaped amphistrongylous spicules
lying embedded on the surface in different directions. Oscula are inconspicuous,
dispersed at random, some raised on irregular eminences. The thick chitinous
membrane at the base of the sponge body is tough and shows a few furrows
probably made by worms. The structure, shape and size of the spicules (figure
3b, c) conform to the descriptions of Annandale (1911) for the species.

4.3.

Distribution

According to Khera and Chaturvedi (1976) the distribution of Corvospongilla
lapidosa is Maharashtra-Igatpuri lake, the river Godavari at Nasik ; Karnataka
-BangaJore; Bihar-s-Santhal Paragana; West BengaJ-Barrackpore. Tonapi
(1964) reported it from small rivers near Poona. The occurrence of this species
of spongillid in the Manjira reservoir is a new record for this river and also for
Andhra Pradesh. Schizotype of this species was sent to Zoological Survey of
India, Calcutta and the identification was confirmed.

5; Discussion
From our observations Corvospongilla is able to thrive in water more than 4 m deep
and can encrust masonary constructions like the walls of a barrage. It was not
found either on molluscan shells or on aquatic plants. In the Manjira reservoir
it has not yet established itself near the south flank of the barrage. The reasons
may be lack of suitable substrata, dense growth of floating and submerged vegetation, epiphytic algae, feeble currents in the water, decaying organic matter at
the bottom that can clog the canal system of the sponge and relatively higher
concentrations of calcium and bicarbonates. Station II showed the highest mean
values of 22' 675 mg/l , 22.735 mg/ I for calcium and high mean values of 217' 36
mg/], 193' 71 mg/I for bicarbonate in the first and second years of our study
(table I). Jewell (1939) stated that some sponges are sensitive to calcium bicarbonate concentration. The concentration of silica in the Manjira reservoir is low,
the mean value for all stations ranging from O· 983 to 2' 229 mg/I (table I) and
the maximum value of 6 mg/I was recorded only once in February 1979 when
grouting work of the north flank bund was in progress. Allee et al (1955) stated
that silica content of lakes may be a limiting factor in the growth and distribution of fresh water sponges and their skeletal development may be much affected
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Figure 2. a. Dried sheet of Corvospongil/a from a boulder (surface view).
b. Magnified surface view showing Oscula (os), c. Undersurface of the
sponge showing chitinous membrane and wo.rm furrows.
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Figure 3. a. Corvospongilla On a cobble (left) and pebble (right). band c.
spicules-s-amphisrrongyli (AS); microscleres (M): birotulates (RR); amphioxi (AM).
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Table 1. Stationwise and yearwise mean values of certain physico-chemical parameters-s-Manjira reservoir.
stations

I

parameters
Calcium (mgfl)

17'302
20'842

Bicarbonate (mg/l) 203' 01
180'52
Silica (rng/l)

2'042
i- 813

41
Turbidity
(Hydrazine units) 11

II
22'675
22'735
217'36
193-71
0-983
1·118
6'75
35

IV

III

16-498
17-568
201'75
118-69
1-854
1- 911
47
43

17- 402
11-269
190-18
161-80
1- 813
1'192
50
79

VI

V
15'164
15· 431
198'01
174-17
1'833
1'750
82
58

15-115
13'780

VII
14'563
14'569

202'10
119-60

209'11
117' 33

i- 833
1'171

2-229
1'850

101
84

III
10

(Values in the upper row are for 1979-80 while those of lower row are for 1980-81)

by the quantity of available silica in waters. Jewell (1935) reported that Spongilla
lacustris living in water of silica content below 0 -4 mg/1 and low conductivity
and solids shows progressive attenuation of its spicules, while marked variations
occurred in another species, Tubella pennsylvanica. But Corvospongilla shows
the preponderance of thin, hollow, 'sausage-shaped spicules over the relatively few
small isolated groups of birotulate and amphioxi spicules in its body. Apparently
these spicules have adaptive value to exploit the low silica environment of the
Manjira reservoir and interestingly it is the only species occurring in this reservoir.
The sausage shaped spicules offered greater surface area' per unit mass of available
body silica and thereby enhanced the surface area of the body to increase the
ability to absorb the Scarce silica from the ambient environment. The silica-lemma
of the developing spicule is known to be the site of inward transport of silica
for polymerizing it on its inner surface (Harrison and Cowden 1976). The
competition of C. lapidosa for the leachable silica is one of the factors for the
poor standing crop of planktonic diatoms in. this reservoir (Rao 1982).
The water of the Manjira reservoir is prone to sudden, short but fairly frequent
spells or moderately high turbidity even though the mean values in table 1 suggest
that the water is optically less turbid, Excluding the II station, 33% of our data
points, showed more than 90 Hydrazine units of turbidity. Import of silt from
the catchment during floods, wind generated turbulence, water discharge across
the barrage cause high turbidity in this shallow reservoir. Abnormal values of
660, 3080, 2640 and 3800 units of turbidity were recorded at stations III, V, VI
and VII respectively on 14 June 1980 when four out of eleven flood gates were
raised to flush a part of the silt in the reservoir and even then this species was
found to survive.
As this species is found covering the entire exposed surface of the boulders and
even small stones, backwashing (Storr 1976) and amoebocyte scavenging activity (Harrison 1974) must be at work in this spongillid to prevent the silt from
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covering the body surface and clog the canal system. The low profile of the body
and the loosely architectured form in this species and the apparent flexibility of
the spicules are no doubt helpful in such an endeavour of the animal in tolerating a wide range of turbidity.
The species ecology of North American spongillids (Harrison 1974, 1977;
Harrison et a11977; Harrison and Harrison 1979) provided the basis for possible use of sponges as indicators of pollution. The paucity of data on the ecological parameters of the Indian spongillids precludes, for the present, comparative
evaluation of the species ecology of C. lapidosa with its other habitats and with
other spongillids of the Indian subcontinent. Meanwhile in the absence of any
point source of anthropogenic pollution at the Manjira reservoir, the physicochemical conditions of the habitat of C. lapidosa·(table 2) provide the base data.
Table 2. Physico-chemical
Corvospongilla lapidosa

Parameter

Water temperature (0C)
pH
Conductivity (wS/cm at 25° C)
Secchi disc depth (Z8dm)
Turbidity (Hydrazine units)
Suspended solids (mg/!)
Dissolved solids (mg/!)
Oxidizable organic matter as Oa
absorbed from KMnO.
(incubated for 3 hours at 37° C)
Dissolved oxygen (mgfl)
Carbon dioxide (mgfI)
Carbonate alkalinity (mgj l)
Bicarbonate alkalinity (mgfl)
Chlorides (mg/I)
Sulphates (mgfl)
Silica (mgfl)
Ammonia nitrogen (mg/I)
Albuminoid nitrogen (mg/l)
Nitrite nitrogen (mg{!)
Nitrate nitrogen (mgjl)
Total nitrogen (mg}l)
Orthophosphate phosphorus (mg{l)
Total phosphorus (mgjl)
Sodium (mg/I)
Potassium (rng/l)
Calcium (mgfl)
Magnesium (mg/I)
Total iron (mg/!)

Data
points

parameters of the Manjira reservoir habitat of

Min.

Max.

Mean

165
165
102
48
161
161
165

19'10
1'60
90
0'030
l' 6
0'0
96'0

34'00
9'35
390
1'065
386*
456' 0*
411"0

21-73
8'40
193'55
0'472
63
71'388
236'756

165
165
165
165
165
165
165
165
165
165
165
165
165
165
165
165
165
165
165
165

0.00
2'45
0'00
0'00
88'48
9'96
0'00
0'40
0'000
0'000
0'0000
0'000
0'0022
0'000
0'000
65
1'7
3' 21
0'2
0-00

12'72

2'801
8'714
1- 02
14'375
190' 528
22'418
18'896
1'74
0'4915
0'6775
0'0026
0'0945
1· 2647
0'0176
0'0394
50' 595
2'85
17'212
16' 232
0·1465

18'59
14-52
57'00
314'25
54'95
39'25
6'00
3'944
3' 697
0'0186
0'750
7' 1271
0'90
o· 190
135' 0
4'9
32'06
54'0
1'32

(* Abnor~aI values when two Or more flood gates are temporarily lifted are ignored)
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On this evidence, it can be broadly concluded that C. lapidosa can inhabit rocky
substrata in alkaline, and turbid waters with low dissolved silica.
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