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Abstract

Distribution and population density of a wood borer,
Sphaeroma terebrans, in detail in relation to the
prevailing ecological conditionsintheintertidal subsoil
of atropical mangrove biotopeisthefirst ever described
from Cochin areain Kerala. Literature survey revealed
that the species was earlier reported from the exposed
and submerged wooden materials of coastal waters as
well as mangrove environment of India. Occurrence of
Sphaeroma terebrans in the subsoil indicated the
selection of anew habitat by the organism. This species
wasfound to have penetrated 15cm deep into the Cochin
mangrove soil showing its burrowing potential and
survival inthat area. Monthly population density varied
from 3to 19/0.1m?. Distribution of speciesin the subsoil
was substantially related to the high abundance of
mangrove detritus and debris within the soil. The more
exposed soil of the intertidal area, in connection to the
tidal cycle, was well preferred as a suitable habitat by
Fohaeroma terebrans. However, the species showed
inconsistent distribution pattern in that area. Physico-
chemical factors showed no significant correlation to
the distribution, substantiating the euryhaline and other
tolerance behaviour of the species. Accumulation and
incorporation of cellulose materials in soil pertinently
render in aggregation of sphaeromids within the
mangrove substratum. The great adaptability of the
species to submergence of tidal water and subsequent
exposure within the subsoil together with the persistent
flow and prolonged standing of vegetative materials
evidently supported the habitat selection of Sphaeroma
terebrans and long-term survival in the distinct and
dynamic mangrovelittoral area.
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Introduction

A variety of species belonging to the genus Sphaeroma,
commonly known as timber-boring organisms, have been
recorded from different estuarine habitats of India(Nair, 1996).
Themangroveforests are subjected to the attack of thesetimber-
boring organisms. Different aspects of the taxonomy and
biology of these organismshave been studied (Nair, 1984, 1988,
1994) earlier. Wood-boring organisms of mangrove forests of
Indiahave al so been reported (Ganapathi & Rao, 1959; Nair &
Dharmargj, 1980; Dharmargj & Nair, 1981; Santhakumaran, 1986;
Rao, 1986). All these studies have been made on the exposed
and submerged wood materials of marine and estuarine systems.
Six species of sphaeromids such as Sphaeroma annandal el
Stebbing, S. annandalei travencorensisPillai, S. terebransBate,
S walkeri Stebbing, S. triste Heller and S. tuber culatum George
occur along the Indian coasts. Of these six species, the first
three have been reported from mangroves of Godavari Estuary
(Ganapathi & Rao, 1959; Rao, 1986), Taapady Mangrovesin
Mangdore (Dharmarg & Nair, 1981), Pichavaram Magroves (Nair
& Dharmargj, 1980) and mangrovesof Goa(Santhakumaran, 1986)
along the Indian coast. No information is available on the
distribution of wood boring organisms within the soil not only
in the mangrove areas but also in various other estuarine or
marine soil habitats. Sunil Kumar (in press) reported on the
occurrence of sphaeromatids first ever from the subsoil of
mangroves from Cochin area. The present paper describes a
new habitat sel ection of Sphaeroma terebransand itspopulation
structure and ecological distribution pattern in detail from the
littoral subsoil of the mangrove ecosystem of Cochin backwaters,
southern west coast of India.

Materialsand Methods

Two mangrove locations were selected in Cochin backwater
system. Thefirst oneis situated near to Cochin barmouth area
and the second one at Elamkulam, about 15km away from the
first location (Figure 1). The fringing area of both locationsis
represented by mixed vegetation of mangrove species (Table 1).
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Figure 1.

Table 1. Distribution of mangrove species

Name Locations

1 2
Acanthus ilicifolius + +
Acrostrichum aureum + +
Avicennia officinalis + +
Bruguiera sp. + -
Cerebra odollom - +
Clerodendrum inerme + -
Derris trifoliata + +
Rhizophora mucronata - +
Rhizophora apiculata + +
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Map showing the location of the two stations.
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Figure 2. Monthly variation of salinity in the two locations
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Table 2. Sediment characteristics of the study area in different seasons (all values are in % except pH).

Pre-monsoon Monsoon Post-monsoon

sand silt clay OC pH sand  silt clay OC pH sand sit clay OC  pH

Location 1
HTL 8722 1038 24 077 665 | 886 497 917 045 725 | 8876 331 793 089 64
MTL 8876 762 362 044 68 80.92 138 77 05 71 77124 266 20.1 081 66
L 86.34 519 847 042 73 85.69 1156 275 035 725 | 7967 902 1131. &4 6.5

Location 2
HTL 7333 11 1557 153 675 | 704 2047 913 144 759 | 6412 1504 2084 165 63
MTL 69.97 1349 1854 216 6.63 | 6504 1929 1567 171 69 6375 171 1915 182 63
L 6237 1407 2361 235 68 4777 4428 795 237 74 5186 1281 3533 236 64

OC - Organic carbon; HTL - High tide level; MTL - Mid tide level; LTL - Low tide level

Threerepresentativesites, inthelow tide, mid tideand hightide
areas, were also selected in each location. Soil samples were
taken monthly from thesethreetidal areasduring low tide period
for two years. Triplicate collections were made in three tidal
regions by using box corer (120cm?) up to 20cm depth and surface
15cm soil wastaken and pooled. The soil sampleswere sieved
through 0.5mm mesh sieve and organisms were collected and
preserved in 5% neutral formalin for further study. The
population density was expressed in 0.1m2. Sand-silt-clay
fractions of the soil wereanalysed (Krumbein & Pettijohn, 1938).
Besides the edaphic characteristics, the salinity, temperature,
dissolved oxygen and pH have been measured using standard
methods (Strickland & Parsons, 1977). To establish the
correlations between physi co-chemical factorsand distribution
of organisms, whether significant or not, Pearson's correlation
coefficient was employed.

Resultsand Discussion

Ecological factors

Of thevariousecologica factors, salinity wasthe most dominant
fluctuating factor. The seasonal variation of salinity of the two
mangrove areasis given in Figure 2. The sediment and water
temperature fluctuated between 28.5-32°C and 30-33.5°C
respectively at location 1. At location 2, soil temperaturevaried
from 29.5-32.5°C and water temperature varied from 29.5-35°C.
The dissolved Oxygen content of water ranged from 1.62-4.23
mil/l and 1.17-4.99 ml/l inlocations 1 and 2 respectively.

The variations of sand-silt-clay fractions, organic carbon and
pH of the sediment of the three tidal areas of two locations are
giveninTable2. Sediment textureand organic carbon distribution
showed significant variation in the two mangrove areas.
Sediment type was sandy throughout the seasons at location 1.
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It was clayey sand during pre-monsoon and post-monsoon and
silty sand during monsoon period at location 2. Organic carbon
varied from 0.35-0.89 per cent at location 1 and 1.44-2.37 per cent
at location 2. Thehigh organic carbon at location 2, in comparison
to location 1, is significantly related to the high percentage
composition of minor fractions of sediment (silt and clay) inthat
area. The substantial relationship between organic carbon and
minor fractions of sediment was established earlier in Cochin
mangroves (Sunil Kumar, 1996).

Another significant observation made during the study was
that the littoral soil of the both mangrove areas showed high
amount of mangrove detritus. During the sieving process of
soil sample, large amount of detritus and debris was collected
and organismswere sorted out from these vegetal materials. No
measurement was made regarding the quantity of detritus in
mangrove soil. In the mangrove areas of Cochin the detritus
production resulting from mangrove litter fall was 1500 kg/ha/
year (Rajagopal et al., 1985).

Distribution and environmental relationship of Sphaeroma
terebrans

Monthly distribution and population density of the species is
given in Table 3. No consistent pattern in distribution was
observed in the two locations. The species was found to be
distributed in all seasons of the year, showing the euryhaline
nature. The maximum monthly population density recorded was
19/0.1m?at location 1 in the monsoon period and at location 2in
pre-monsoon period. Physico-chemical factors of both water
and soil of mangrove environment showed no significant
correlation with distribution of Sphaeroma terebrans.
Correlation 'r* values between monthly density of species and
water characteristicsaregivenin Table4 while'r' val uesbetween
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Table 3. Monthly population density (0.1/m? area) of Sphaeroma terebrans in the study area.

Year 1989 1990 1991

Month S O N J F M M J J A S D J F M A M J 1
Location 1

HTL 8 - 3 5 - - - 3 19 5 19 5 3 - 3

MTL - 8 5 3 - - 3 - - - n 3

LT - - - - - - - - - - - 5
Location 2

HTL - - - - - 8 - - - 3 -

MTL - - - 3 3 17 5 3 - - 5 19 5

LT - - - - - 19 - - - 5 - 5

Table 4. Pearson's correlation values between monthly
densities of Sphaeroma terebrans and water characteristics.

Table 5. Pearson's correlation values between season wise
total densities of Sphaeroma terebrans and edaphic factors.

Salinity DO Temperature Tidal level Sand Silt Clay ocC pH

Location 1 Location 1

HTL -0.330 -0.091 -0.320 HTL -0.692 -0.518 0.810 -0.870 0.859
MTL 0.091 -0.350 -0.144 MTL -0.906 0.741 0.990*  1.000*  -0.597
LT 0.298 0.205 -0.148 LT -0.996 0.116 0.755 0.973 -0.998*
Location 2 Location 2

HTL 0.129 0.123 -0.394 HTL 0.939 -0.544 0317  -0.446 0.206
MTL 0.543* 0.437 0.348 MTL 0.981 -0.927 0.351 0.972 0.058
LT 0.092 0.116 -0.447 LT 0.676 0.066 0454  -0473 0.425

* Correlation is significant at 0.05 level
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* Correlation is significant at 0.05 level
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Total density (No/0.1m?)

season wise (February-May for premonsoon,
June-September for monsoon and October-
January for postmonsoon) total density and
sediment characteristicsare givenin Table 5.

Substrate selection of the species was
discernable in the intertidal area, accounting
95.9 per cent and 71 per cent of thetotal density
in the area above low tide level at locations 1
and 2 respectively. Figure 3 shows the
maximum density of organisms above the low
tidearea. However, amaximum of 19/0.1m? only

|
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Figure 3. Population density of Sphaeroma terebrans in the three

tidal areas of two locations.
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inMarch 1990 in thelow tide area of location 2
showed high density there than high tide area,
but not than themid tideregion. In general the
substrate preference of the species seems to
be related to the tidal inundation process in
which above low tide area of littoral zone is
more exposed towater. Inadditiontothis, little

LTL2
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more consolidated substratum of thisarea, compared to low tide
areaa so favoured the habitat preference of the species. Inview
of this, prolonged exposed areas of intertidal region
unconditionally support populations of sphaeromids capable
of tolerating periodic floods. Themost cardinal factor favouring
the occurrence of Sphaeroma terebrans in the subsoil of
mangrove is the abundant presence of decomposing debrisand
detritusof mangroveorigin. Sincethe speciesisatimber borer,
these cellulose materia sresulting from mangrovelitter fall form
animportant diet of the organism. Thelitter fall and subsequent
derivation of detrital particlesin the soil owing to putrefaction,
is a continuous process in the littoral area of mangrove
ecosystem.

Cochin mangrove soil is enriched with more sand content with
an admixture of little percentage of silt-clay together with
excellent supply of detritus. Accumulation and incorporation
of mangrove vegetative materials in soil is the most positive
factor, rather than the textural composition of sedimentssuch as
sand, silt and clay along with organic carbon concentration,
which can directly attract, and rendering the aggregation of
sphaeromidsinthat area. Thistype of substratum inthelittoral
areas providesan ecological nichefor the survival of Sohaeroma
terebrans. Earlier works(Nair & Dharmargj, 1980; Dharmaraj &
Nair, 1981; Rao, 1986; Nair, 1984, 1988, 1994, 1996) onthetimber
destroying organismsindicate the occurrence of different species
of Sphaeroma (S. annandalei Stebbing, S. annandalei
travencorensisPillai, S terebrans Bate, S. walkeri Stebbing, S.
triste Heller and S. tuberculatum George) in various exposed
and submerged wooden materialsincluding stems of mangrove
tress of Indian estuarine and marine systems. These species
can tolerate considerabl e dilution of seawater and, asaresult of
this, succeeded in spreading into brackish and even freshwater.
The present study clearly suggests and substantiates the
occurrence and distribution of Sphaeroma terebrans in the
mangrove littoral subsoil of Cochin backwaters and the species
can thrive well in that habitat for long-term period, even in the
monsoon period in which fresh water flux was high. The
occurrence of speciesinthe 15cm depth of mangrove substratum
duly indicates the burrowing and penetration capacity of
organisminthehighly fertile soil.

Prior to thisinvestigation, the sphaeromids were recorded from
exposed and submerged timber structures of coastal areas as
well as stems and dead stumps of mangrove tress. They
penetrate deeper and deeper and destroy the timber structures
along the estuaries, coastal waters and harbours of Indiawithin
abrief period (Nair & Thampy, 1980). Sphaeromidsattack prop
roots and stems of mangrove trees and the intensity of attack
seem to depend on the degree of submergence (Rao, 1986). The
present study evidently substantiates the selection of another
suitable habitat, submerging and subsequent exposure to tidal
water of the littoral soil of mangrovesin association with tidal
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rhythm, by Sphaeromaterebrans. The adaptation of the species
to the tidal inundation process prevailing in the area, its
euryhaline nature, abundant supply of detritus and associated
mangrove vegetative structures, exploitation of these food
resources by organismsand avoidance of competition with other
wood boring organisms appear to be virtually favouring the
organism and its survival in the mangrove soil habitat.
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