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1. INTRODUCTION

The importance of marine algae, often referred to
as seaweeds, has been felt over a long time and is
appreciated more and more in modern times. The economic
value of marine algae is understood both indirectly and
directly. The indirect benefit is due to the role of marine
phytoplankton as well as the benthic macrophyte biomass
along the shore and in the continental shelf, in primary
production of the sea. Direct benefit includes the use of
marine algae as food, feed, fertilizer and as source of
various products of commercial importance such as agar and
alginic acid.

Along the coastal line of India, the littoral and
sublittoral rocky area support the good growth of different
seaweeds (agarophytes, alginophytes and other seaweeds).
There is a luxuriant growth of seaweeds along the south east
coast of India, Gujarat coast, Lakshadweep Island and the
Andaman and Nicobar group of islands. Fairly rich seaweed
beds are present in the Vicinity of Bombay, Rathnagiri, Goa,
Karwar, Varkala, Kovalam, Vizhinjam, Visakhapatnam and few

other places such as Chilka and Pulicat lakes, (Chennubhotla
et_a_l., 1987).

Today there is a greater awareness in many
countries to cultivate the seaweeds in large scale to meet
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the demand for food and industry. In recent years many
industries which are producing agar and algin from the
seaweeds have come up in our country. Owing to the limited
natural resources and increasing.demand for them, it has now
become necessary for us to cultivate them on large scale.

The assessment of available seaweed resources in

India has been necessitated by more and more algin and agar
industries coming up in recent years, Survey of the seaweed
resources on the coastal area of Tamil Nadu, Maharastra,
Gujarat, Lakshadweep and Andhrapradesh has been done
recently (Krishnamurthy, 1985).

Except for the stray records of marine algae by
different authors, Hills (1959), Srinivasan (1965, 1969,
1973), Taylor (1966) very little is known of the marine
algae of the Andaman and Nicobar group of islands.

No detailed survey of seaweed resources except for
a few preliminary investigations, more pertinent to quality
only are available from Andaman and Nicobar group of
islands. No report is available on the resource potential of
agar yielding algae (agarophytes) and algin yielding algae
(alginophytes) from these islands.

No information is available on the density,
abundance, distribution pattern and duration of
uninterrupted yield of these commercially important
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resources in these islands. Information is totally lacking
on the interrelationship of environmental parameter on these
I'€SOL1I'C€S .

Hence to understand the potential resources of
seaweeds, their distribution, density, standing crop and
interrelated environmental parameters, a detailed study
(survey and ecological work) was carried out for a period of
20 months from August 1988 to March 1990 in South Andaman,
North Andaman, Middle Andaman, Havelock, Neil, Car Nicobar,

Terassa, Chowra and Bumpoka islands. However in South
Andaman, data were collected from five fixed stations
fortnightly during this period for the purpose of modelling
and system analysis.

From these data, estimation of economically
important seaweed resources of these islands were carried
out in detail. Seasonal variation in distribution and
abundance of seaweed species have been studied.
Environmental factors such as rain, relative humidity,
atmospheric temperature and water temperature, tide, wave,
light, dissolved oxygen, salinity and chemical parameter
such as nitrate, nitrite, phosphate, silicate dissolved in
water influencing the occurrence and distribution of these
resources were studied in detail.

Computer modelling is having profound effect on
scientific research. Many scientific phenomenon are now



4

investigated by complex computer models. (Jerome Sacks gt
31., 1989)

A model is a formulation that mimics real world
phenomenon, and by means of which predictions can be made.

In simplest form, models may be verbal or graphic ie.
(informal). Ultimately, however models must be statistical
and mathematical (ie. Formal) if quantitative predictions
are to be reasonably good (Odum, 1971).

The application of system analysis procedures to
ecology has come to be known as system ecology. In ecology,
many of the modern conceptual models are inherently complex
and difficult. Mathematical modelling may prove to be useful
in several ways.

Based on the models described by Lassiter and
Hayne (1971), Seip et al. (1979) and Seip (1980) a new model
has been developed to carry on the following objectives with
the help of FORTRAN V language.

Objectives

1. The species that grow at a particular place to form a
community, their abundance, density and coverage in
different seasons.

2. Dispersal of different species in space in different
seasons .
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3. Identification and observation of seral and climax
communities and economically important species in different
seasons to know the availability and position of these
species in different seasons.

4. The identification of seaweed species which have
strongest control over energy flow and the environment in
the form of ecological dominance.

5. Finding out the important value indices with the help
of relative frequency, relative density and relative
coverage to understand the overall picture of the community
structure and also to draw phytographs with the help of
polygraphic methods to show the sociological characters of
seaweed species in different seasons.

6. To study the total diversity of seaweed species,
diversity of seral and climax communities in different
seasons and diversity of economically important seaweed
groups in different seasons.

7. To make possible comparison of the different systems to
see the similarity between them in different seasons.

8. Study of interrelationship and effects of environmental
parameters in the seaweed ecosystem and

9. To explore the possibility of seaweed mariculture in
this area.



2. REVIEW Qg LITERATURE

2.1 SURVEY

A wealth of information has been published on the
marine algae of the Indian coasts. Yet, we cannot claim to
have sufficiently covered the entire coast to be in a
position to compile a comprehensive report on the marine
algal flora of this region. Our current knowledge of the
Indian marine algae stems from the publication of Boergesen
(1933a, 1933b, 1934a, 1934b, 1935, 1937a, 1937b, 1938) who

carried out the pioneering work on the marine algae of South
India, Bombay and Gujarat coasts. However, there are
available in literature various records of the Indian marine

algae dating back to even Pre-Linnear year. Except for stray
records of marine algae by different authors, Hills (1959),
Srinivasan (1965, 1969, 1973) Taylor (1966), very little is
known of the marine algae of the Andaman and Nicobar group
of islands. Krishnamurthy (1985) covered most of the islands
in Andamans for the project on the marine algal flora of
India.

Jagtap (1983) surveyed the marine algae, in his
studies on littoral flora of Andaman islands, among these 26
species were coming under Rhodophyta, 21 species under
Chlorophyta and 14 under Phaeophyta.
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A review of the seaweed resources of the world has

been made by Michanek (1975), Some information is available
on the seaweed resources of Indian waters such as Chilka
lake (Mitra, 1946), certain areas of Tamil Nadu (Chacko and
Malu Pillai, 1958; Thivy, 1960; Varma and Krishna Rao, 1962;

Desai, 1967; Umamaheswara Rao, 1972 a, 1973; Kannan and

Krishnamurthy, 1978 and Subbaramaiah gt gt., 1979a), Kerala
Coast (Koshy and John, 1948) Gujarat coast (Sreenivasa Rao

gt gt., 1964; Desai, 1967; Chauhan and Krishnamurthy, 1968;
Bhanderi and Trivedi, 1975; Chauhan and Mairh, 1978 and
Ragothaman, 1979), Maharashtra Coast (Chauhan, 1978 and
Untawale gt gt., 1979), Goa Coast (Untawale and Dhargalkar,
1975), Andra Pradesh Coast (Umamaheshwara Rao, 1978) and

Lakshadweep (Subbaramaiah gt gt., 1979b).

A detailed survey of red algae were conducted by
Desai (1967) in the Gulf of Mannar in ten miles area North
and South of Kilakarai. The estimates of dry Gelidium and
Gracilaria were 300 and 3000 tonnes per annum respectively.

Thivy (1964) reported that the total Indian algin
potential to be 500 metric tonnes (refined) annually and
the agar potential to be 13 metric tonnes (Bacteriological
grade) annually, based on the possible yield of 19% (range
7-30%) of algin and 28% (range 12-43%) of agar by dry
weight.
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Sample surveys were conducted by Umamaheshwara Rao

(1973) in a 3.58 Sq.Km. area between Pamban bridge and
Theedai during the calm seasons of 1965 and 1966. The
quantitative data obtained on the standing crop of different
seaweeds were mentioned as follows in fresh weight in metric

tonnes, agarophytes 233.15 (1965) and 47.92 (1966),
alginophytes 161.83 (1965), and 173.43 (1966), edible algae
188.84 (1964), and 245.91 (1966) and other algae 457.87
(1965) and 398.51 (1966). Except in agarophytes there was no

significant variation in the standing crop of different
types of seaweeds.

The survey conducted along Gujarat coast by
Sreenivasa Rao et_ 3;; (1964) estimated fresh Sargassum at
60 metric tonnes in 0.015 sq.km. area of the Adatra reef
near Okha. Central Salt and Marine Chemical Research

Institute estimated the resources of the agarophytes along
Gujarat coast as 12 tonnes (fresh weight). In the Gulf of
Kutch 10,000 tonnes of brown algae by dry weight, 5 tonnes
of wet Gelidiella and 20 tonnes of Gracilaria by dry weight
could be harvested (Desai, 1967).

Chauhan and Krishnamurthy (1968) surveyed Dera,
Goos, Narara, Sika, Karumbhar and Baide areas of Gulf of
Kutch and estimated the fresh seaweeds at 18765.5 metric

tonnes in 10.65 sq.km. of coastal water. In this, Sargassum
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spp. formed 120105.00 tonnes of which about 4000 metric
tonnes were harvestable each year.

The survey of seaweed from Okha to Mahuva in
Saurastra coast was carried out jointly by the Central Salt
and Marine Chemical Research Institute and Department of
Fisheries, Government of Gujarat (Chauhan and Mairh, 1978).
The brown seaweed Sargassum constituted three-fourth of the
algal biomass. It was followed by the green alga Ulva.
Gracilaria and Gelidiella were forming minor quantities.

Bhanderi and Raval (1975) conducted surveys on the
tidal region of Okha-Dwarka coastline and estimated fresh
Sargassum at 1000 metric tonnes. According to their
assessment , about one ton of fresh Gelidiella and 10
tonnes of fresh Gracilaria could be harvested from the
coastline. These findings coincide with that of Central Salt
and Marine Chemical Research Institute, Bhavanagar.

The seaweed resources of Andra Pradesh were dealt

with in detail by Umamaheswara Rao (1978). In general
agarophytic resources were less while Sargassum species were
more abundant in different localities of the coastline.

Central Marine Fisheries Research Institute of
India carried out for 5 years survey of marine algae
resources along Tamil Nadu coast (1971-1976) in
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collaboration with Central Salt and Marine Chemical Research

Institute and Department of Fisheries, Government of Tamil
Nadu (Subbaramaiah 35 31., 1979 a). The area covered was
from Athankarai to Rameshwaram in the Palk Bay (45 km
distance) and from Mandapam to Colachel, Kanyakumari
district (413 km distance) and the adjoining islands in the
Gulf of Mannar to a depth of 4m. The standing crop in the
coastal area of 17125 hectares was estimated at 22044
tonnes, consisting of 1709 tonnes of agarophytes, 10266
tonnes of alginophytes and 10069 tonnes of other seaweeds.

The seaweed resources survey of the Goa coast was
conducted by Untawale and Dhargalkar (1975). The total
standing crop of the coast from Dona Paula to Chapora (0.150
sq.km. area) was about 256.6 metric tonnes fresh weight per
year.

Subbaramaiah gt al. (1979 b) studied the marine
algal resources of Lakshadweep. Among the 9 islands
surveyed, Kavaratti, Agathi, Kadamat, Chetlat, Kiltan,
Androth and Kalpeni supported marine algal growth while
Bengaram was barren. Out of the total area of 2555 hectares
surveyed, 785 hectares were found to be productive. Total
standing crop of the marine algae estimated was 3645-7598
tonnes (wet weight). The groupwise biomass and their
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percentage of standing crop of the population were
agarophytes 961-2074 tonnes (27%), alginiophytes 9-15 tonnes
(0.2%) and other algae 2675-5509 tonnes (72.8%).

The marine algal resources of Maharashtra coast
was surveyed by Chauhan (1978). The total harvestable
standing crop estimated were Sargassum 238.417 to 310.097
metric tonnes fresh weight and Ulva 3.483 to 4.516 metric
tonnes fresh weight.

2.2 ECOLOGICAL STUDY

Ecological studies have been carried out on the
marine algal vegetation of the Mahabalipuram coast
(Srinivasan, 1946), Chilka lake (Parija and Parija, 1946),
Saltmarshes at Madras (Krishnamurthy, 1954). The
colonization of marine algae on a fresh substratum was
studied by Varma (1959) by suspending a concrete block in
the Palk Bay and data were collected on settlement of spores
and further development in several algal species.

Ecological studies had been carried out on the
marine algal vegetation of Okha, Porebandar, Veraval and
Bombay areas (Misra, 1959), Vishakhapatnam Coast
(Umamaheswara Rao and Sreeramulu, 1964). Krishnamurthy
(1967) postulated a new set of principles governing zonation
of marine algae on the Indian coasts and reported that
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marine algae in these coasts were essentially subtidal and
many form a subtidal fringe at the lower intertidal.
Recolonization of studies were also made by Umamaheswara Rao

and Sreeramulu (1968) on Vishakhapatnam coast by clearing
areas of O.5m2 in the Gracilaria corticata belt. The
sequence of colonization was followed for a period of five
months. Ulva and Enteromorpha were seen as first colonizers
and fresh germlings of Gracilaria corticata reappeared in
the denuded areas after a few months. Marine algal studies
of Okha area have been conducted by Gopalakrishnan (1970).

The role of critical tide factor in the
vertical distribution of Hypnea musciformis was studied by
Rama Rao (1972). Umamaheswara Rao (1972 C) made observations

on zonation and seasonal changes of some intertidal algae
growing in the Gulf of Mannar and Palk Bay for a period of
two and a half years and the data were given together with
the changes observed in the tidal behaviour and other
environmental conditions. The relationship between the
variations in the periods of submergence and emergence
caused by tides and seasonal changes in the algal growth
were reported, in addition to the influence of local
environmental conditions on the growth cycles of algae to a
large extent. Certain variations were noticed in the
maximum growth periods of Enteromorpha and Sargassum in the

Gulf of Mannar and Palk Bay.
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The distribution pattern of marine algae on the
shore of Pamban was studied by Subbaramaiah et al. (1977l
Krishnamurthy and Balasundaram (1990) on Tiruchendur Coast,

Balakrishnan Nair et al. (1990) on Kerala Coast and
Rajendran et 31. (1991) on Northern part of the Tamil Nadu
Coast.

2.3 MODEL

According to Krebs (1972) an attempt should be
made to drive unifying ideas in terms of models and axioms
from the vast body of biological knowledge presently
available. He defined the concept of a model as a
simplified system which represents some of the essential
features of reality and which provides explanations of
experimental observations and insights which are starting
points for a full exploration of reality. In principle, the
building of model or working on hypothesis is one and the
same, as each attempt to derive from nature some significant
aspects of each.

Kalmax (1968) held that a model is the summary of
experimental data and accordingly should yield the same
experimental data that were used in its constructions.

Since modelling refers to determination of a
quantitative picture of the important system



14

characteristics, Van Dyne (1966) considered modelling as
mathematical abstraction of real world situations which are

thus subjected to mathematical arguments in order to derive
mathematical conclusions.

The parameters used in model constructions should

be truely representative and confirm the properties of real
world situation. Beck (1981) explained that variations and
values backed by strong logical arguments only can help to
match the structure of the model, and also helped to
understand the observed pattern of behaviour. The strength
of a model, therefore, lies in its mathematical arguments
arising out of which are the theorems and their
interpretations worthy of giving new insight into the real
world. Thus model built on the true properties of the real
world allows an empirical determination of the best
operating conditions in the system.

According to Odum (1971), a model is a formulation
that mimics real world phenomenon and by means of which
prediction can be made. In simplest form models may be
verbal or graphical (ie. informal). Ultimately however,
models must be statistical and mathematical (ie. formal) if

quantitative prediction ought to be reasonably good.

Lassiter and Hayne (1971) considered that models
are obstructions of a real world phenomenon. They used
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frame concepts and organised knowledge to the end that the

right questions may be asked. Some models are mathematical,
they do not differ in any basic way from non—mathematical
models. They are expressed in formal notation, tend to be
more explicit and proceed in natural sequence from the
conceptual to the quantative form.

A model on the behaviour of a compartment (or
reservoir) including any part of nature which have clearly
defined boundaries and which encompasses a group of objects
of similar nature is called compartment (also box) model
(Erikson, 1971). He also opined that the model of averaged
properties in defined spaces may be integrated to have a
detailed view of the process in that space. The
first model of this type was reported by Erikson and
welandor (1956) for carbon circulation and by Craige (1957)
for carbon circulation in a nature. They attempted to
quantify the relations between amounts and fluxes of
properties in such compartmental model system.

Differential equations have been most used in the
development of ecological models and computers have been
employed (Garfinkel, 1962, 1967; Garfinkel and Sack, 1964;
Pattern, 1965; Wangersky and Cunningham, 1957b; King and
Paulik, 1967. The characteristics of the method have been
discussed in detail by Watt (1966, 1968).
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A model described by Lassiter and Hayne (1971) has

been used as a base model for this study. But since this
study is totally concentrating on the population parameters
like frequency, density, coverage, abundance, population
size, distribution and dominance and for community level
diversity and similarity, it has subsequently been modified
and developed during this work.

A mathematical model developed by Seip et al.
(1979) to study the distribution and abundance of benthic
algae species in a Norwegian fjord and a model constructed
by Seip (1980) to study the competition and colonization in
a community of marine benthic algae on the rocky shores of
a Norwegian fjord were also refined for this study.

In ecology many of the modern conceptual models
are inherently complex and difficult. Mathematical
modelling may prove to be useful in several ways. First, it
provides a means of systematic organisation which hitherto
has been ignored. If a model can be adequately quantified,
then a test of the validity of general ideas may be
possible. System analysis provides the basic ideas that may
make possible the attack upon so complex an entity as an
ecosystem. This is that the whole Complex can be studied by
modelling in separate parts and then combining these sub
systems into the whole. (Lassiter and Hayne 1971).
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2.4 THE SYSTEM

A system is a part of reality that contain
interrelated elements (De wit and Rabbinge, 1979) of various
specifications, some of which have close links with observed
behaviour, and therefore a system ought to be most useful in
giving insight into true biological mechanism (Mesarovic,
1968). In the light of Mesarovic's thinking that the
behaviour of a system is input-dependent i.e. its input
output relation depends upon the type of stimulus and
amplitude. Interestingly the operational definition advanced
by Watt (1968) holds promise. He viewed the system as being
an interlocking complex of processes characterised by many
reciprocal cause effect path ways. Further more, a system
is not merely an interaction. Anokhin (1968), thought it
also to be the integration of the activity of all its
components in order to provide an effective response
appropriate to the input at a given moment.

Ongoing system is repetitive in nature and can be
recreated in a relatively short span of time. Modelling on
these systems is simple and easy because these systems can
always be utilized experimentally for verifying the validity
of the constructed model. On the basis of life it can be
classified into biotic system, comprising the seaweeds and
the abiotic system which are considered here as forcing
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factors such as rain, re1ative_humidity, wave, tide
depth which are known as common forcing factors
temperature, salinity, dissolved oxygen, nutrients
considered as specific forcing factors.

and

and

are
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3. MATERIALS AND METHODS

3.1 MATERIALS

The Andaman and Nicobar islands enjoy the status
of an archipelago with over 550 islands, islets and rocky
outcrops with Bay of Bengal, lying between 60 45'N N and
13° 41'N latitude and between 92o12'E and 930 57'E longitude

with a land area of only 8293 sq. km. It has a total coastal
line of 1962 km which is about one fourth of the total
coastal line of India (Fig.1) where the present studies were
made in following islands at depth upto 5 metres from the
coast and an extensive study on ecosystem modelling was
carried out in South Andaman island.

3.1.1 South Andaman

In South Andaman the study area was between 1104'N

latitude, 92°46'E long to 11°31'N latitude 92042'E long
(Fig 2). The shore line is mingled with rocky and marshy
substratum. Apart from the mangrove vegetation, the seaweeds
also have dense population in this area. During the study
period an area of around 40.10 sq km with a shore length of
around 212 km were covered with fixation of 18 stations.

For the ecological modelling study totally 5
station were fixed and the sampling were made fortnightly.
(Fig. 2a)
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3.1.2 Mayabunder : (Middle Andaman)

Mayabunder is situated in 12o55'N latitude, 92°
54'E long with rocky terrain. The jetty area has limited
sandy beach, otherwise the shore is muddy with luxuriant
mangrove vegetation. There were dense growth of seaweeds in
the subtidal part of the nearby islands. During the study
period totally 17 stations were fixed (Fig. 3) for the
survey. An area of around 22.4 sq. km. with a length of
around 72.9 km. along the shoreline was covered.

3.1.3 Digilipur (North Andaman)

Digilipur which comes under North Andaman island is
situated in 30016’ to 17O17'N latitude and 930 7' to
elevation of 76 m. The bay area is shallow, the Northern
stretch and the Southern stretch are free of mangroves with
dense algal vegetation. During the period of study totally
13 stations were fixed for the survey and an area of around
24.78 sq.km. were covered in which the shore line length was
around 52.25 km. (Fig. 4)

3.1.4 Neil:

The island is situated in Ritchie's archipelago
with 11°49' to 11OS1'N latitude and 93°o1' to 93°O4'E. long.
Shore line is covered with mangroves and seaweeds. The
subtidal area shows dense algal growth. During the period of
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survey the observation were made from 10 stations in an area
of around 26.90 km (Fig 5).

3,1,5 Havelock

This also comes under Ritchie's archipelago
between 11°53 to 12°o3'N. latitude and 92°55' to 93004'E.

long. It is one among the largest hilly islands nearly 65
sq.km. area, with maximum elevation of around 168m. Except
Kalapathar creek, rest of the shore area witnessed dense
algal vegetation. During the period of survey totally 13
stations were fixed for observation. The covered area was

around 42.44 km. (Fig.5).

3.1.6 Car Nicobar

The island is situated in between 908' to 9O15'N
latitude and 93o50'E. long. It is terrain with maximum
elevation of 73m. Most of the area of shore line has rocky
substratum with vast intertidal area and devoid of mangrove
vegetation. The seaweeds grow luxuriantly all along the
intertidal area. The observations were made for 12 stations

from an area of around 33.487 sq.km. (Fig.6).

3.1.7 Terassa

The island is situated in between 8005' to 8°22'N
latitude and 93005‘ to 93O12'E long., which is also terrain
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in nature. The shore line has rocky substratum with broad
intertidal area in most of the places. But the seaweed shows
normal distribution even though the area is devoid of
mangrove vegetation. An area of 60.03 sq.km. with 8 stations
was studied during the survey (Fig.7).

3-1-3 Chowra

This island is situated in between 8027' to
8°29'N. latitude and 93°O3'E. long. with terrain and hilly
in the South Corner. The shore line is rocky and sandy in
most of the area. Seasonal deposition of sand and erosion
play major role in the algal distribution. An area of 9.91
sq.km. was studied and surveyed (Fig.7).

3.1.9 IBumpoka

The island is situated in between 8013' to 8°16'N.

latitude; and 93° 13' to 93015'E. long. The intertidal area
is entirely of rocky substratum. The seaweeds have dense
vegetation in the Eastern part of the island. During the
survey an area of 6.554 sq.km. with 4 stations was surveyed
(Fig.7).

3.1.10 Computer Analysis

The data collected from these islands were
analysed statistically with the help of WIPRO PC/XT
Computer, programmed with Software in basic language and
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used to estimate the density, standing crop and area
calculations from the survey data of the above said 9
islands. For the ecological modelling and system analysis, a
Software Package with SPSS with respect to the objectives
mentioned above was applied and analysed. The hierarchical
cluster analysis was made by dendrogram using average
linkage method between seaweed species for the intertidal
and subtidal parts of five systems.

3.2 METHODS

The survey comprised four steps.

Fixing of stations and area calculation.
Sampling.

Identification of species and
-3-\ LAD l\J P-‘ o 0 0 o Biomass estimation.

3.2.1 Fixing gf stations and area calculation:

The compass survey was adopted with prismatic
compass and tape to orient the shore and to fix the station
(Fig.8). The transect perpendicular to the shore through the
station was called central transect at 100 metres apart at
each station in both side which were called lateral
transect, were fixed and the perpendicular offset with
respect to the orientation of the line were constructed.
with the help of hand level and level staff, the levels from
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the station and transects to water point were observed and
with the help of tape the slope distance were recorded. From
the water point to the various depths the subtended sangle
were noted. From plotting the values of the range lines and
transects corresponding angles intersecting points were
indentified and measured. The corresponding depth corrected
to the tide variation were computed to arrive at the
relative depths. The length at each depth was taken as over
the water surface and computed to the slope length with
respect to mid depths. A check was also implemented to find
out the slope length at mid depth.

with the help of sextant the distance was
calculated. To calculate the area, mid point from the
station in both side were fixed and with the help of sextant
the distance between two mid points were calculated and was
called length. The breadth was calculated at the limit of
the vegetation and it was calculated from rearranging the
three (lateral, central and lateral) transects length in its
respective vegetation limit. Then the area was calculated by
multiplying the length and the breadth. (Fig 8)

3.2.2 Sampling

It has two steps.

(a) Sampling unit



FIGURE - 8
SURVEY METHOD

S1 S2 S1 S2S1 2 S2 2
5 LB c LA 55 DEPTH 5
E —- -- 0.5n1 -- E

E 1 lflm EP 0b‘ + b2    b2 + b}b b b’) b b =2  1 E] b  3
S_ E] [E1 If: ‘RI lfim I
: -F -- 2.0n1 —— :

S1,S2,S3 = StatlonsC = Cent al TransectLA = Lateral Transect ALB = Lateral Transect B1 = Lenthb = Breath
D = Quadrat



25

(b) Sampling method

(a) Sampling unit

Quadrat method was used as sampling unit in which
three general consideration were involved in the choice of
the size and shape for sampling units.

The first consideration was practically in linking
plot boundaries and taking measurements. The most practical
size however depended on the type of vegetation being
measured. So a 0.25 sq. m (0.5 m x 0.5 m) quadrat was used
for seaweed sampling.

The edge was also taken into consideration to
avoid error.

The balance of effort between measuring a few
large area or many small area were taken into consideration
and was avoided by increasing or decreasing the number of
sampling.

(b) Sampling method

Systematic and simple random sampling methods were

used in all sampling programmes.

In systematic sampling only first unit was
selected at random and the remaining got selected
automatically, according to the predetermined pattern. Here,
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the area of O, 0.5, 1, 1.5, upto 5 meters in depth in
transects were predetermined for sampling along with simple
random sampling in related area were also carried out.

3.2.3 Identification of species (Plate 2, 3, 4)

The available species in all nine islands were
collected and their morphological characters were carefully
analysed for species identification with the aid of pioneer
reference on taxonomy of seaweeds published by various
authors. (Bhanderi and Trivedi, 1975; Chennubhotla et al.,
1987; Gopinathan and Panigrahy, 1983; Jagtap, 1983;
Krishnamurthy, 1985; Krishnamurthy and Balasundaram, 1990;

Michanek, 1975; Subbaramaiah et al., 1977, 1979;
Umamaheshwara Rao, 1972a, 1973).

3.2.4 Biomass estimation

The seaweeds, inside the 0.25 sq.m quadrat in each
sampling were subjected for individual biomass estimation
(drained wet weight) after separating the species. Drained
weight was measured from the seaweed samples collected from
each quadrat and were recorded separately by using a Kitchen
(Yamato) balance.

The population mean was considered as density in
biomass per square metre. The population dispersion
(Standard deviation) was taken as increased or decreased
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quantity in density. These representative density value of
each species per square metre was multiplied with the area
and was taken as the biomass of the species and was
expressed in Kglten.

3.3 ECOSYSTEM MODELLING

This study had three steps they were the
following.

1. Collection of seaweed samples.
2. Hydrological study and
3. Collection of Meteorologi 31 data

3.3.1 Collection gfi seaweed samples

The seaweeds were collected by the above said
quadrat method from the intertidal and subtidal parts of
each station. (Hereafter it will be called as 5 systems)
During each sampling period 10 quadrats study were made for
each part (Intertidal and subtidal) in all systems. The
collected seaweed species were separated individually. The
number of individual species and biomass in dry weight were
recorded and the occurrence of species in each quadrat
sampling were also noted.

A line transect with six metre length (marked in
every 10 cm) was used. During the study a graduated 5 cm
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scale also was used for the measurement. In each sampling
six observations were randomly made in each part of the
system and the intersected vegetation length on the transect
were recorded.

3.3.2 Hydrological study

The hydrological study consisted of estimation of
salinity, oxygen and nutrients viz. nitrate, nitrite,
phosphate and silicate from water samples.

The collection of water sample for the analysis
was carried out during the sampling. The water samples were
collected in polythene bottles for nutrients and salinity
analysis and in incubation bottles for oxygen analysis. At
the same time the atmospheric and water surface and bottom
temperatures were recorded in each system.

Analysis:

a. Hydrological Data

Analysed according to the modified winkler method
as described by FAO (1975)

b. Salinity:

Estimated by Mohr's titration method.



c. Nitrate:

Determined by the method of Morris & Riley (1963)

as described by Parson gt gt. (1984)

d. Nitrite:

According to the method of Benedeschenider and
Robinson {T952} as-described by Parson gt gt. (l98é%

e7———SilieaEe:

Determinede~by ~the-methed—deseribed—by——Mullin~—&

Riley—+$955+.

f. Phosgate:

Determined by the method described by Parson gt
3;. (1984).

g. Temperature:

Measured using a O0 to 500 C high precision
thermometer.

3.3.3 Meteorological data

a. Tide :

Data relating to tides were recorded from tide table.

< -Iv/\D'r'u+ )'
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b. Light :
Water transparency and subsurface day light were

recorded by using Secchi Disc which was a 30 cm diameter
standard white circle. It was used to determine the
extinction co-efficient (R) from the following equation.
K = 1.7 / D.where,

D is the depth at which the disc was just visible.

For rain, relative humidity and wave the data were
collected from meteorological department in Port Blair.

3.4 Model:

A model described by Lassiter and Hayne (1971) had
been used as a base model for this study. But since the
study was totally concentrating on population parameters
like frequency, density, coverage, abundance, population
size, community level diversity and similarity, it had
subsequently been modified and developed in a simple way
suitable for the present study. A mathematical model
developed by Seip gt al. (1979) to study the distribution
and abudance of benthic algal species in a Norwegian Fjord
and a model constructed by Seip (1980) to study the
competition and colonisation in a community of marine
benthic algae on the rocky shore of Norwegian Fjord were
also referred for this model.
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Objectives:

The present model was developed with the following

three broad objectives.

1. To obtain population level information in different
seasons.

2. To know the details at the community level in different
seasons and

3. To know the effect of forcing factors on the systems
and their interaction in different seasons.

3.4.1 Input:

The following are the inputs of the systems in
which the system variables are as follows.

1. The number of individuals of all species in different
seasons = SIN.

2. Biomass of all individuals in different seasons = SIB.
3. Number of quadrats in which the species occurs in
different seasons = OQN.

4. Total coverage of the species in the transect in
different seasons = SCOV.

5. The other constant inputs are as follows.

a. Number of systems (X) = 5 (X1 to X5)
X1 to X5

b. Intertidal Part (IT) = 5 (A1)
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c. Subtidal Part (ST)
d. Total number of species
e. Other algae group species (OA)
f. Alginophyte group species (AL)

Agarophytes group species (AG)

Total Climax species (CS)

i. Total Seral species (SS)
Quadrat area

k. Total no. of Quadrats in a part
during sampling

1. Total quadrat area in each part
during sampling

m. Line transect length
n. Total no. of line transects studied

during sampling in a part
o. Total line transect length in

a part during sampling

6. The forcing factors specific to
follows:

I. Intertidal Part:
a. Atmospheric temperature
b. Water temperature
c. Salinity
d. Dissolved oxygen
e. Phosphate

the

5 (A2)

35 (TNS)

19 (OAS)

10 (ALS)

6 (AGS)

11 (TCS)

24 (TSS)

0.25 sq. m2 (QA)

10 (TQN)

22.50 sq. m (TQA)
6 m (LTL)

6 Nos. (TLTN)

6 m (TLTL)

system are as

= ATMT

= WT

= SAL

= D02

= P04
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f. Nitrate
g. Nitrite

Silicate

II. Subtidal Part

a. Water temperature
b. Light
c. Salinity
d. Dissolved oxygen
e. Phosphate
f. Nitrate
g. Nitrite

Silicate

7. The Common forcing factors to the
follows:

A. Intertidal part:
a. Tide
b. Rain
c. Relative humidity
d. Wave

B. Subtidal part:
a. Tide
b. Wave
c. Depth

systems

N03

N02

SI

WT

light
SAL

D02

P04

N03

N02

SI

are 618

TID

RN

RH

WA

TID

WA

DEP
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Transfer functions:

Population level:

Frequency

FRE = OSIQ/TQN X 100

Relative frequency
RF = SIN/TNOAS

Abundance

AB = SIN/OQN
Density

DEN = SIN/TQN

Relative Density
RDEN SIN/TNOIN x 100

Cover

Z Cov LCBS/TLTL x 100
Index of Dominance

c = E (Ni/N)2 E = Sigma
Dispersion pattern (Morista's Index)

N(EX2 - EX)_ ‘~j—~ ta
(EX)2 - EX

IS =

Statistical distribution (Poisson distribution)
S2 — (fxz) - f(x)2 / N

N - 1

OSIQ = Number of quadrats in which
species occurs.

the
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la. TNOAS = Total number of Individuals of all
species.

1a & 2 SIN = Total number of individuals of
single species.

3a. TNOIN = Total number of individuals of all
species.

4. LCBS = Length covered by a species in alltransects.

4. TLT = Total length of the transect
5. Ni = Total number of individuals of a

single species
5. N = Total number of individuals of all

species.
6. N = Total number of samples
6. x = Number of individuals per sample
6a. S2 = Variance
6a. f = frequency of x
6a. N = Total number of samples.
6a. x = Number of individuals per sample.

B. Community Level

a. Community composition.

1 Simpson's diversitys 2D = 1-E (ni/N )
i=1

2. Shannon - weaver diversity
Q = E = [ni / N] log [ni / N]
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1. D = Simpson's index
S = Number of species
ni = Important value for each species
N = Total of important value

2. H = Shannon Index

b. Community comparison

1. Index of similarity

Is = J
Ta - bl - J

2. Quotient of similarity
Qs = 2J

a + b

J = Number of Common species
a = Number of species in habitat x
b = Number of species in habitat y
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4.RESULTS

A diagramatic illustration about the approach of
results has been given in Figure 9.

4.1 QUALITATIVE ASPECTS (Species Composition)

4.1.1 Seaweed Species in different islands (Annexure I)

A total number of 79 species of seaweeds were
recorded from 9 islands of Andaman and Nicobar group of
islands during the study.

1. SOUTH ANDAMAN

In South Andaman the seaweeds contribute 55

species. The major algal divisions such as Chlorophyta,
Phaeophyta and Rhododphyta are represented by 29, 15 and 11
species respectively. Out of the S5 species only 35 species
are quantitatively studied in detail because of the
available quantity. The topography of the island is hilly.
From North Point upto Chatham (Fig.2) the bottom is muddy,
in which the area from North Point to Mini Bay, the
intertidal part is full of mangrove vegetation and the
seaweed vegetation is very poor in distribution. In Chatham,
which is a small island connected to Port Blair by a bridge,
due to the timber factory located in this region is polluted
with saw dust and timber wastes along the coast and devoid
of normal algal vegetation. From Blair reef to Wandoor the
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intertidal area is mingled with rocky, sandy and muddy
substratum. From Cheriadapu to Wandoor the area is of
luxuriant mangrove vegetation. The coral distribution was
also observed in most of the stations in good condition. The
Sargassum spp. are growing in the Burmanala and Cheriadapu
of considerable quantity. The eastern area of South Andaman
is highly affected by strong wave and heavy breakers on flat
rocks at low tide. In intertidal part, the area without
mangroves has normal seaweed vegetation but in general
intertidal vegetation was very poor. Here the other algae
group dominates than agarophytes and alginophytes. Polluted
shoreline near Chatham, over humidity, muddy bottom and
presence of mangrove vegetation may be the factors for less
seaweed vegetation in this region. Normal seaweed vegetation
is observed in the subtidal part except in some backwater
side. Here the limiting factors are healthy coral
distribution and muddy bottom. The alginophytes were in
luxurious growth in some of the stations (Burmanala,
Cheriadapu, Wandoor, and North Point). But in general the
agarophytes were completely supressed in distribution. The
important alginophytes with better distribution are listed
below.

1. Padina gymnospora
2. Sargassum wightii
3. Sargassum myriosystem
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4. Sargassum ilicifolium
5. Sargassum duplicatum
6. Turbinaria ornata
7. Turbinaria conoides
8. Turbinaria turbinata

The agarophytes were observed in considerable
quantity in some of the stations. They are listed below.

Gelidiella acerosa

Gelidium heteroplatus
Gracilaria edulis
Gracilaria crassa
Gracilaria folifera

In the other group of algae, the Halimeda spp,
Acetabularia, Chaetomorpha and Amphiroa spp. were the
important species with better vegetation.

2. MAYABUNDER (Middle Andaman)

The topography of Mayabunder area is hilly and the
maximum elevation is 67m. The Jetty area has a limited sandy
beach, otherwise, shore is muddy with abundant mangrove
vegetation. Only the Eastern side of the island was studied,
as the weather condition prevailing in the Western side was
not congenial for survey. In most of the intertidal part the
shore line with fully covered mangrove vegetation was
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noticed and corresponding poor seaweed vegetation was
observed ie. only limited vegetation was observed. The
subtidal part has healthy live coral assemblages and the
seaweed vegetation was very limited, however comparing with
intertidal part, the vegetation in subtidal part was more.
Among the seaweed vegetation, the alginophytes were the
dominating species.

The important species are listed below.
Padina gymnospora

Sargassum wightii

Sargassum ilicifolium
Turbinaria ornata

U1-I-\L»Jt\)l—'~ Turbinaria conoides

These species were observed only in the subtidal
part in most of the stations. The distribution of
agarophytes was sparse and also the plants were in poor
condition when compared to alginophytes. Gelidium sp. and
Gracilaria sp,were noticed in growing stages. They were in
negligible quantity for quantitative analysis. Among the
other group of algae, Amphiroa sp,and Halimeda sp. were in
better distribution.

3. DIGLIPUR (NORTH ANDAMAN)

The topography of Diglipur area is hilly and
maximum elevation of 76m. The Western shallow Bay area is
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lined by mangroves and muddy with coral stones. Southern
stretch is free of mangroves. Bottom of the sea is a mixture
of sand and mud mingled with coral patches. During the
period of study only the Eastern side of the island was
surveyed as the weather condition prevailing in the western
side was not congenial for survey. The intertidal part, due
to muddy, sandy substratum and luxurious mangrove
vegetation, the seaweed vegetation was completely supressed
in this area. The mangrove less Southern side of the
shoreline with rocky substratum (Fig.4) also was observed
with poor seaweed vegetation. For this area, further study
in different seasons will give more details, since most of
the suitable places for seaweed growth are of limited or
very poor in vegetation. The subtidal part also have the mud
mingled with coral patches. In this area water is not clear,
since the silt is too much and there by seaweed vegetation
is poor in distribution. Among the seaweed vegetation, the
alginophytes were the dominating species. The important
species are listed below.

1. Dictyota dichotoma
. Padina gymnospora
. Sargassum wightii

Turbinaria ornata

2

3

4. Sargassum ilicifolium
5

6 Turbinaria conoides

7. Turbinaria turbinata
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The agarophytes had a sparse distribution in this
area and the plants were also found to be in poor condition
when compared to alginophytes. Gelidium sp,and Gracilaria sp
were noticed in poor quantities and are negligible for
quantitative analysis. Among other group of algae, Amphiroa
sp and Halimeda sp,were in better distribution.

4. NEIL ISLAND

In Neil the seaweeds contributed 24 species. In
the economical point of View the agarophytes, alginophytes
and other algae are represented by 3, 7, and 14 species
respectively. The intertidal part is covered by mangrove
vegetation in most of the area. The seaweeds also have
normal vegetation in most of this area. From the subtidal
part luxurious algal growth is recorded. The important
alginophytes with dense population are,

1. Padina gymnospora
2. Sargassum wightii
3. Sargassum ilicifolium
4. Turbinaria ornata
S. Turbinaria conoides
6. Turbinaria deccurrence
7. Turbinaria turbinata
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and agarophytes species are,

1. Gracilaria edulis
2. Gracilaria crassa
3. Gracilaria folifera

Apart from this the other algae like Enteromorpha
compressa, Halimeda sp, and Laurencia sp, showed good
vegetation.

5. HAVELOCK ISLAND

A total number of 22 seaweed species are recorded
from Havelock. Agarophytes, alginophytes and other algae are

represented by 2, 7 and 13 species respectively. Except
Kalapathar creek, rest of the intertidal part supported
dense algal vegetation. Domination of alginophytes were
noticed in the subtital part. Here dense vegetation of the
same was observed. In this island almost all alginophytes
were observed with dense vegetation in the intertidal part.
They are,

1. Padina gymnospora
Padina tetrastomatica

Sargassum wightii

Turbinaria ornata
Turbinaria conoides

2

3

4. Sargassum ilicifolium
5

6

7 Turbinaria turbinata
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Among agarophytes Gracilaria crassa and Q;
folifera were noticed and among other algae the species of
Chaetomorpha, Enteromorpha and Laurencia were the important
OUES .

6. CAR NICOBAR ISLAND

The topography of Car Nicobar area is terrain,
with a maximum elevation of 72 m. Most of the intertidal
area are rocky and some of them are sandy and devoid of
mangrove vegetation. In most of the area the dead reef will
be exposed to about 50-250 m. from the shore at low tide.
Strong wave action with heavy breakers on flat rocks at low
tide is noticed and also here the depth of the sea abruptly
increases with heavy currents. This is observed in some of
the areas especially from Thammalee to Jayanthy village. Due
to the rocky substratum most of the intertidal area are with
excellent seaweed vegetation. A large variety of seaweed
species are competing here to grow in this area. Different
species of agarophytes and some members of alginophytes grow

only in intertidal area. In addition to this many other
algae groups were also observed. This sort of vegetation of
high quaufity were found upto the dead coral reef area.

The subtidal area is distributed with live corals
and sand with dead coral parts also. Hence the seaweed
vegetation was very poor in distribution. A total number of
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31 species were studied in detail during this survey. Among
these agarophytes, alginophytes and other algae were
represented by 6, 6 and 19 species respectively. Among the
seaweed vegetation after other algae group, the agarophytes
were dominating with luxurious vegetative distribution but
their representation was only in the intertidal part and
which is exposed to about 50 to 300 m. from shore at low
tide. The important species are listed below.

1. Gelidiella acerosa
2. Gracilaria edulis
3. Gracilaria crassa
4. Gracilaria folifera
S. Gracilaria corticata
6. Gracilaria indica
7. Hypnea valentiae

The alginophytes were observed only from Arong to
kimos shore line area. In Arong region Sargassum sp, was
found to be luxuriant in vegetation, Padina sp showed normal
distribution while Turbinaria spp. were very sparse in
distribution. Among the other group of algae the Halimeda
and Amphiroa sp were dominant in inshore area and in
intertidal part the Enteromorpha spa Ulva sp, and Acantho
phora sp.were dominant in distribution.
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7. TERASSA ISLAND

The topography of the Teressa area is hilly. Most
of the intertidal parts are rocky and some of them are
sandy. Near the Bengali station mangroves vegetation were
observed and the other stations were devoid of mangroves.
Strong waves with heavy breakers were observed on flat rocks
at lowtide in Western side. Distribution of seaweeds were
good in intertidal region only in few areas and rest of the
area were with better subtidal vegetation. It was observed
that most of the rocky intertidal part with poor vegetation,
where as in subtidal part the corals were in healthy
distribution and seaweeds were observed only in the dead
coral rocks. And here no seaweed group was observed with
dominant vegetation. Alginophytes were observed but not in
considerable quantity. The agarophytes are listed below.

1. Gracilaria edulis
Gracilaria crassa

and the alginophytes are
Padina gymnospora

Turbinaria turbinata
Turbinaria conoides

-I-\L»JI\>I—* Sargassum ilicifolium

Among the other group of algae the Halimeda sp.,
Amphiroa sp., and Laurencia sp., were observed in better
distribution.
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CHOWRA ISLAND

South

windward

The topography of the island is plane and hilly in
corner .

side.
The intertidal part

Sand deposition and
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erosion in

sandy in the

different

seasons are noticed. The island is devoid of mangroves, but

the coral distribution is healthy and the seaweed vegetation
is

sand,

substrated area.
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the seaweeds are even
The intertidal part is covered

in

with

distribution

seaweed vegetation is completely supressed. The
and the alginophytes are equally distributed
intertidal part. The important alginophytes are,
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Padina gymnospora

Padina tetrastbmatica

Sargassum ilicifolium

Sargassum wightii
Turbinaria ornata
Turbinaria turbinata
Turbinaria dentata

and the agarophytes are

Gracilaria edulis
Gracilaria corticata
Gelidiella acerosa

Gelidium regidum

rock

in

and

rocky
The subtidal area is full of corals and the

agarophytes
in the
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Among other group of algae Lithophyllum sp.,
Acanthophora sp., Halimeda sp.& Laurencia sp. were dominant
in distribution.

9. BUMPOKA ISLAND

The topography is hilly, most of the intertidal
part is rocky while Eastern part is sandy. Here less seaweed
vegetation is noticed and corals are healthy in
distribution. A total number of 20 species from agarophytes,
alginophytes and other algae were represented by 2, 6 and 12
species respectively.

The important species of alginophytes are

1. Padina tetrastomatica
2. Padina gymnospora
3. Turbinaria turbinata
4. Turbinaria conoides
5. Sargassum ilicifolium
6. Sargassum wightii

and agarophytes are
1. Gelidiella acerosa
2. Gracilaria corticata

Among the other group of algae Halimeda sp,
Amphiroa sp, Acanthophora sp. and Chaetomorpha sp. are
dominant in distribution.
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4.1.2 Seaweeds of South Andaman for the Model Study

A total number of 55 seaweed species were recorded
from the five different stations of South Andaman. Tables

(13, a,b & c) show the seaweed species collected from the
different stations during the present study. The stations 1
to S are observed with 24, 27, 33, 36 and 33 seaweed species
respectively. The species which are available in all seasons
are grouped into climax communities. Regarding this a total
number of eight species were considered as climax community
species. Since the model study deals with quantitative
aspects of the seaweeds, after leaving the seaweeds of
negligible quantities only 35 species were considered for
the model study, in which the agarophytes, alginophytes and
other algae represent 6, 10 and 19 species respectively. The
availability of seaweeds in the intertidal and subtidal part
of all 5 stations during the 3 seasons (premonsoon, monsoon,
postmonsoon) are presented in table 13a, 13b, and 13c in
which the stations 3, 4, and 5 show more number of species
in all seasons.

The important species of alginophytes are
Padina gymnospora

Padina tetrastomatica

Sargassum ilicifolium

Sargassum wightii
U1-I-\L»Jl\>l-* Sargassum myriosystem
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6. Turbinaria ornata
7. Turbinaria turbinata
8. Turbinaria dentata

and the agarophytes are
Gracilaria edulis
Gracilaria corticata
Gelidiella acerosa

-I-‘D->t\>t-* Gelidium regidum

4.2 QUANTITATIVE ASPECT

4.2.1 Survey

A. Density and standing crop biomass of seaweeds

The results obtained from the survey data of 9
islands have been represented in the form of density and
standing crop biomass in fresh weight for the different
groups like agarophytes, alginophytes, and other algae to
know the individual group representation (Table 1 to 11) and
to get the percentage of total standing crop (fresh weight)
of 3 major groups and individual species composition within
each major groups are expressed in the form of divided
rectangle picutres. (Fig.1O to 18)

(i) South Andaman

The overall density of seaweeds in South Andaman
is 619.67 1 247.07 g/m2 comprising 35 species. Among these,
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agarophytes constitute 32.35 1 16.27 g/m2 with 6 species;
alginophytes 365.57 1 145.15 g/m2 with10 species and the
other algae 221.75 1 85.65 g/m2 with 19 species. while the
biomass of seaweeds in tonnes represent 19110.68 1 8146.60,
the individual values for agarophytes are being 2266.39 1
778.67; alginophytes 10458.97 1 4191.90 and for other algae
6385.32 1 3176.03 for a total area of 401.00 hectares. The
density and standing crop biomass of the South Andaman
seaweeds are shown in the table 1 and shows that in South

Andaman alginophytes grow abundantly. The most important
alginophytes in biomass of this island are Sargassum wightii
with 47.23 1 19.49 g/m2, S1 myriosystem with 66.54 1 21.34
g/m2; S. ilicifolium with 58.52 1 23.12 g/m2 and Turbinaria
turbinata with 48.23 1 15.38 g/m2.

The percentage of total standing crop (fresh
weight) by 3 major groups (agarophytes, alginophytes, and
other algae) and individual species composition in each
major group are represented in the form of divided
rectangles (Fig.10). The horizontal portion shows the
groupwise relative percentage and the vertical portion
expresses the relative percentage of species in its own
group. In South Andaman, the most important category of the
seaweed group is the alginophytes (54.05%). Their high
percentage is especially remarkable when compared to that of
other algae group (34.23%) and agarophytes (11.72%). Here
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the alginophytes are the principal component, contributing
54.05% with economically important species like Sargassum sp
and Turbinaria sp, the relative percentage are shown in the
figure.

(ii) Mayabunder (Middle Andaman)

In Mayabunder the overall density of seaweeds is
151.06 : 66.11 g/m2 comprising 15 species. Among these
alginophytes constitute 113.18 : 50.90 g/m2 with eight
species and other algae group constitutes 37.88 : 15.21
with seven species, since the agarophytes are less in
quantity during the period of study they are not included.
While the total standing crop biomass of seaweeds represent
3384.78 : 1480.71.t, with alginophytes 2536.18 : 1140.25 t
and other algae 848.60 : 340.46t for a total area of 224.06
ha. The density and standing crop biomass of Mayabunder are
presented in Table 2, and illustrate that here seaweeds are
very less in vegetation, the reason may be the one which are
discussed in the qualitative aspects of Mayabunder.

The divided rectangle shows 74.93% of alginophytes

and 25.07% of other algae. (Fig. 11) Even in this low
vegetation the alginophytes show very good concentration in
these areas, and since the Middle Andaman area (Mayabunder)
have a lot of culture sites, with the help of further
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research in these area, there is a possibility to increase
the alginophytes vegetation by means of artificial culture
or natural culture. Here all alginophytes show good
representation.

(iii) Diglipur (North Andaman)

In Diglipur which comes under the North Andaman
islands a total number of 12 species are considered for
studying the density and standing crop biomass. Here also
since the agarophytes are less in quantity, they are not
included (Table-3). In a total area of 247.77 ha, the total
density and standing crop biomass are 138.53 : 28.75 g/m2
and 3432.31 : 1607.60t. In comparison with Mayabunder here
also eventhough the seaweed vegetation is poor, the
alginophytes show good response with density and biomass of

110.65 1 17.11 g/m2 and 2741.43 : 1188.15t than the other
algae group with density and biomass of 27.88 1 11.64
g/m2 and 690.88 : 419.45c.

From divided rectangle results, it is very clear
that the Mayabunder of Middle Andaman and Diglipur of North
Andaman have similar type of vegetation (Fig. 11 and 12).
The alginophytes show significantly high percentage of 79.87
when compared to the other algal groups (20.13%). Here also
almost all alginophytes show good representation.



Density
DIGLIPUR

and Standing
TABLE-3
Crop Biomass of

(North Andaman)
Seawecds

DENSITY g /nf STANDINGCROP BIOIASS IN TONNES
No SPECIES Average Sd Average Sd

AGAROPHYTESleager and negligible --— --— --— --
for quantitative study

ALG I NOPHYTES
l 01'c‘l‘}’0l‘a o’1'c'/iatozra 8 - 6 2 0 - 7 4 2 1 3 - 4 9 1 4 8 - 3 22 /’«90'1'/781)’!/I05P0I'3 13-89 1-10 344-20 129-313 Sargassz/lr1;gfit1'1' 29-47 3-09 730-20 210-144 531'/1'c1'fo/1'0: 26-42 2-55 654-58 343-035 farbzharzleorzzata 17-24 2-89 427-19 179-316 lfco/1o1'a’e.s 6-50 3-89 161-01 84-327 l.'t1/rbzbata 8-51 2-85 210-76 93-72Total 110.65 17.11 2741.43 1188.15

OTHER ALGAE
1 in terotarp/9: catpressa 1 - 4 5 1 - 0 0 3 6 - 0 5 1 2 - 4 32 G30/erpape/tata 3-91 1-21 96-81 34-493 la/1'1/edaz‘/Jcrassata 9-24 3-43 229-02 119-63
4 lap/fifroa frag)’/l1's.s'1'ta 6 - 3 4 3 - 3 1 1 5 7 - 0 0 1 2 1 - 4 7
5 ('3/Itraceros c/am/aw: 6 - 9 4 2 - 6 9 1 7 2 - 0 0 1 3 1 - 4 3Total 27.88 11.64 690.88 419.45

GRAND TOTAL 138-53 28-75 3432-31 1607-60
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FIGURE - 12

VIDEO RECTANGLE SHOWING PERCENTAGE OF TOTAL STANDING CROP

(WEIGHT) 8‘! MAJOR GROUP AND SPECIES COMPOSITION WITHIN EACH
MAJOR GFDUP

Al - Alginophytcs 00- Other olgoe

I Dictyolo dichotomo 7 Turbinoria Iurbinoto
2 Podho gymnosporg 3 Enlcromorpho cornpressa
3 Sorgassum wightii ‘9 CouIerpa pdtolo
lo Sqrgossum ilIic_iIolium 10 Holimcdo incrosscta
S Turbinorio'ornoIo II Amphiroo Irngillcssimo
6 Turbsnorio conoides I2 Ccntcroccrcs cIovulcIum



54

(iv) Neil

In Neil Island, the total density and standing
crop biomass calculated for the 24 species are 582.14 1
213.54 g/m2 and 15712.93 1 5462.13t in a total area of
269.91 ha. (Table 4) Here the alginophytes are represented
with excellent density and biomass of 270.41 1 98.75 g/m2
and 7298.91 1 2364.99t, when compared to agarophytes with a
low density and biomass of 29.99 1 20.15 g/m2 and 809.56 1
543.67t. The individual representation of each species are
given in the table No. 4. The divided rectangle
representation of Neil Island exhibits some what equal
representation of percentage for agarophytes and other algae
of 46.45 and 48.40 but the agarophytes occupies very small
portion with 5.15%. (Fig. 13) Anyhow compared to Mayabunder

and Diglipur islands, here at least the agarophytes have
their own representation. Sargassum wightii of alginophyte
and Halimeda opuntia of other algae appear with dominant
representation. But the other algae group also shows
notable density and biomass of 281.73 1 94.64 g/m2 and
7604.46 1 2553.47t.

(V) Havelock

Over all density and biomass of 420.70 1 140.71
g/m2 and 18849.71 1 5970.29 t are exhibited by 22 seaweed
species in an area of 424.42 ha, in which the alginophytes
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FIGURE - 13

DIVIOED RECTANGLE SHOWING PERCENTAGE OF TOTAL STANDING CROP
(wEIoHn av MAJOR GROUP AND SPECIES COMPOSITION WITHIN EACH
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show a remarkable domination against other groups with the
density and biomass of 361.60 1 94.79 g/m2 and 15347.37 1
4021.99t. The density and biomass of other algae groups
being 59.10 1 29.04 g/m2. and 2508.32 1 1232.14 t and for
agarophytes 23.48 1 16.88g/m2 and 994.02 1 716.16 t
(Table 5). In the divided rectangle (Fig. 14) the
alginophytes, which is the most important category among the
three groups show noticeable percentage of 81.42 when
compared to other groups, percentage of agarophytes and
other algae being 5.27 and 13.31 respectively. Moreover,
Turbinaria conoides, Turbinaria ornata and Sargassum
ilicifolium of alginophytes represent with relative
percentage of 20 , 20 and 15 respectively which is highly
useful as raw material for culture. Since the Havelock shows
good alginophytic vegetation, it can be utilized for culture
practices.

(vi) Car Nicobar

In an area of 334.87 ha, a total density and
biomass of 409.40 1 169.95 g/m2 and 13710.26 1 5689.14t are
derived from the survey data of 31 species. Among these, the
other algae, alginophytes and agariophytes represent the
density and biomass of 290.00 1 111.51 g/m2 and 9711.32 1
3732.47t; 70.58 1 31.64g/m2 and 2363.93 1 1059.30 c and
48.82 1 26.80 g/m2 and 1635.01 1 897.37 c respectively. The
highlight of this island is that the agarophytes show



TABLE - 5Density and Standing Crop Biomass of Seaweeds
HAVELOCK ISLAND

DENSITY 3,/Hfl STNANDING CROP BIOIASS IN TONNE.
No SPECIES Average Sd Average Sd

AGAROPHYTES1 Qwflmhcmsa 13°09 7°10 553°06 414°802 éffalifera 10°39 9°78 440°96 301°36Total 23.48 16.88 994.02 716.16
ALGINOPHYTES1 hfimgmmmwa 35°46 14°18 1504°94 601°612 Rwumwmfim 37°10 6°91 1574°78 293°083 &mmw:Mmflf 45°20 9°72 1918°42 412°364 S1’/1'c1'fo/1'01 62°06 14°56 2634°06 617°88Slwflmnawmm 76°98 15°20 3267°36 645°026 lfco/Io1'a’e.s' 75°24 26°25 3193°28 1113°817 lftarbzhata 29°56 7°97 1254°53 338°23Total 361.60 94.79 15347.37 4021.99
OTHER ALGAE1 hmmmmmcmwmw 5°22 2°36 221°48 100°252 Wmfixmw 5°19 3°50 220°10 148°443 ammmnaunwwa 2°37 1°29 100°60 54°5846%amwmaMwMm 8°77 4°15 372°34 176°065 Qwmmcmmxmks 4°06 1°73 172°41 73°296 Cmwww 4°95 2°00 210°24 84°877 cmumha 2°72 1°50 115°61 63°658 Qfiutmmmml 3°11 1°63 131°92 69°189 mammawmmm 2°65 1°62 112°27 68°86N fimxhmmsdwmflw 5°55 2°25 235°58 95°50N Mmflmrfimb 2°93 1°66 124°30 70°52H hhmwawmmma 3°31 1°38 140°54 58°55N uwmwbmmflmv 8°27 3°97 350°93 168°48Total 59.10 29.04 2508.32 1232.14
GRAND TOTAL 420°70 140°71 18849°71 5970°29
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Grociloxio

ii Ulvo Ioctuco
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Sorgossum illiciiolium
Turbinorio Orndo
Iurbhorio conoidcs
Turbinono Iurbinom
Emcrornorgiao conprgsso
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O0 - Other algae

Clodophoro utriculoso
Choctornorpho Onlcnim
Coulerpo cupprcsoidcs
Coulerpo rocunoso
Caulupo Icuilolio
Codium Iornr.-nlosvxn

Dictyota dicholorno
Hydmclothns dathmtus
lmphiroo rigido
Goloxaura
Lnurenc-o popilloso
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significant quantity, unlike the Mayabunder, Diglipur and
Neil islands (Table 6). According to divided rectangle
representation (Fig 15), which depicts that Car Nicobar has
healthy vegetation with lot of species, which is of
economical importance. Eventhough Car Nicobar is poor in
population of agarophytes and alginophytes, considerable
number of species of agarophytes (6 Nos.) and alginophytes
(6 Nos.) are noticed and also show that these species are
supressed by the other algae group. Since the availability
of the agarophyte and alginophyte species is good it can be
improved by doing further research. Here in Car Nicobar, the
intertidal area is vast and it is always exposed during the
low tide which may affect the growth of alginophytes and
agarophytes, because of their sensitiveness against light.
Moreover, the subtidal part which is important for
agarophytes and alginophytes growth seems reduced in most of

the stations due to sudden depth and currents.

Since the intertidal part has rocky and dead coral
substratum, it allows many seaweeds to grow. From the
divided rectangle (Fig 15) it is understood that the
species of other algae group have almost equal
representation. This suggests that Car Nicobar is ideal for
seaweeds to grow without competition except the vast exposed
lowtide part.
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Dictyoto d‘-chotomo
Corotdoupuo lilhophila
Hypneo muscdormis



57

(vii) Chowra

In this island a total amount of density and
biomass for 21 species are 417.12 1 157.23 g/m2 and 4135.71
+ 1558.21 t for the area of. 99.15 ha.(Table 8) The
respective density and biomass of agarophytes, alginophytes
and other algae groups are 89.63 1 32.53 g/m2 and 888.64 I +

322.44 t; 134.34 1 46.07 and 1331.99 1 456.48 t and 193.15 | +

78.63 and 1915.08 1 779.29t. Among agarophytes Gracilaria
edulis shows an average density of 25.88 1 8.36 g/m2 and
Gracilaria corticata shows 34.311 12.08 g/m2. Compared to
Car Nicobar, in Chowra the intertidal part has vast area but
because of currents, vegetation is restricted. The divided
rectangle shows better vegetation of agarophytes, the
relative values are 21.49% for agarophytes, 32.20%
alginophytes, and other algae 46.31%. (Fig. 17)

(viii) Terassa

Terassa island exhibits a total density and
biomass of 314.85 1 180.61 g/m2, and 5047.11 : 26O3.47t in
an area of 160.30 ha. Eventhough the island has vast
shoreline, the subtidal area is totally supressed, and that
may be the reason for less quantity of seaweeds
distribution. Here the other algae group with 8 number of
species shows a density and biomass of 184.65 1 113.34 g/m2
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and 2959.96 1 1389.48t respectively and followed by
alginophytes with 106.55 1 48.42 g/m2 and 1707.96 1 945.46t
and agarophytes with 23.65 1 18.85g/m2 and 379.19 268.53tI +

(Table 7). From the divided rectangle (Fig. 16) which
exhibits the percentage of other algae with 58.65 followed
by alginophytes with 33.84 and agarophytes with 7.51
illustrate that here also all species have their own
individual representtion in their respective groups.

(ix) Bumpoka Island

From Bumpoka overall density and biomass of 265.64

1 127.81 g/mzand 1741.08 1 882.91t has been derived from the
survey data of 20 species in an area of 65.54 ha. The
recorded density values for agarophytes, alginophytes and
other algae are 12.59 1 5.41g/m2; 122.58 1 47.05 g/m2 and
130.47 1 75.35 g/m2 respectively (Table 9). The standing
crop biomass exhibits with almost equal values for
alginophytes and other algae viz. 803.481 388.68 tonnes and
855.09 1 457.70 t. But the agarophytes show very less
quantity of 82.51 1 36.56t. The divided rectangle shows a
low percentage for agarophytes (4.74) but the alginophytes
(46.15) and other algae (49.11) show almost equal
percentage. (Fig. 18)



TABLE - 7Density and Standing Crop Biomass of Seaweeds
TERASSA ISLAND

DENSITY 8//EH STANDING CROP BIIASS IN TONNES
No SPECIES AVERAGE Sd AVERAGE Sd

AGAROPHYTES
l6’rac1‘/armed’://125' 18°16 15°42 291°18 227°192 6.'cort1'cata 5°49 3°43 88°01 41°34Total 23.65 18.85 379.19 268.53

ALGINOPHYTES1 hfimgnmwwa 36°54 13°05 585°72 312°432 mmmyntwmmm 21°23 8°71 340°36 193°313 l.'co/Iaides 9°63 4°87 154°3O 94°414 fimmwwflhdwfiw 39°15 21°79 627°58 345°31Total 106.55 48.42 1707.96 945.46
OTHER ALGAE1 fimmwmmcmwwu 9°35 3°36 149°86 53°762 Wmlxww 5°72 2°53 91°76 45°883 (‘an/erpape/feta 6°84 2°92 109°72 54°86413/11veda1'/zcrassata 43°64 30°08 699°50 341°32fiifpe/tat: 36°06 17°79 577°99 272°496 Mmflmrfiflb 11°90 6°47 190°73 140°327 Mwmakmmflma 50°04 42°40 802°21 349°46

8 Jcanmopfiora sp1'c1'fera 2 1 ° 1 0 7 ° 7 9 3 3 8 ° 1 9 1 3 1 ° 3 9Total 184.65 113.34 2959.96 1389.48
GRAND TOTAL 314°85 180°61 5047°11 2603°47
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Holirncda incrossolo
Holirncdo pe.:cto
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Aconlhophora spicitcro
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Grocilorio corticoto
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Turbinorio turbinolo
Turbinorio conoides
Sorgossurn illicitomm
Entcrcrnorpho compressoqa\UIl~uN. FCr'$:osoa



TABLE - 9Density and Standing Crop biomass of Seaweeds
I3lJNlP1D1(l\ I S L.AIVI)

DENSITY g,/rfi STANDING CROP BIOIASS IN TONNES
No SPECIES Average Sd Average Sd

A.G1A1R()I’}IY'T'E S
1 6?/Ib7e/la acerasa 5 ° 8 3 3 ° 0 7 3 8 ° 2 2 1 6 ° 3 42 6?acilar13 edblfis 6 ° 7 6 2 ° 3 4 4 4 ° 2 9 2 0 ° 1 9Total 12. 59 5. 41 82. 51 36. 53

ALGINOPHYTES
1 fbdiaa tetrastazatfiaa 2 0 ° 1 3 7 ° 1 3 1 3 1 ° 9 5 8 4 ° 3 1
2 /?g7wwosaana 1 2 ° 4 7 5 ° 2 4 8 1 ° 7 3 4 1 ° 4 8
3 Ibrbjnarvz turbiaata 4 7 ° 4 8 1 3 ° 8 2 3 1 1 ° 8 4 1 1 0 ° 4 94 lfco/m1'o’es 13°20 7°38 86°54 39°38
5 Jbnzassan I/fcifib/jut 2 0 ° 5 4 8 ° 7 1 1 3 4 ° 6 3 7 1 ° 6 36 Sill?/§t1'1' 8°66 4°47 56°79 41°39Total 122. 58 47. 05 803. 48 388. 68

0'TflEIR. l\I.CiA.E
1 ibtanananada caqanassa 1 1 ° 5 0 8 ° 3 4 7 5 ° 3 7 4 1 ° 7 2
2 Cfiaenaaanafia antamnfima 6 ° 5 1 3 ° 1 4 4 2 ° 6 6 1 3 ° 7 93 07mg [actuaa 4 ° 6 6 2 ° 1 3 3 0 ° 5 2 1 6 ° 4 3
4 630/anaa rzcalasa 3 ° 4 4 1 ° 0 8 2 2 ° 5 6 1 1 ° 6 95 Cpe/tat: 1°33 0°92 8°74 4°73
6 Launancjalpapf/Lass 3 ° 6 1 1 ° 3 1 2 3 ° 6 4 1 6 ° 7 9
7 19111609 jbcrzssata 2 1 ° 7 3 l 4 ° 4 9 1 4 2 ° 4 2 8 1 ° 6 4
8 Afapuntfia 1 5 ° 4 2 1 2 ° 3 1 1 O 1 ° 0 8 9 3 ° 3 1
9 Azafifirva 1?agfllfiss£ma 1 7 ° 8 8 6 ° 7 8 1 1 7 ° 1 8 8 9 ° 3 4
10 Abantfiapwvra spicfféna 7 ° 2 4 3 ° 9 3 4 7 ° 4 7 1 2 ° 9 1
11 lftfifiadr/lar.sa 1 5 ° 1 7 1 2 ° 1 4 9 9 ° 4 2 3 3 ° 6 4
12 d?pnaa.tucjfbnnfis 2 1 ° 9 8 8 ° 7 8 1 4 4 ° 0 3 4 1 ° 7 1Total 130.47 75.35 855.09 457.70

GRAND TOTAL 265°64 127°81 1741°08 882°91
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B. Comparative position pg agarophytes) alginophytes and
other algae 11 the surveyed islands

A total seaweed density of 3318.8 1 1331.78 g/m2
has been derived for the nine islands, in which the
agarophytes, alginophytes and other algae represent 260.51 1
136.89 g/m2; 1655.46 1 579.88 g/m2; 1426.61 : 615.01 g/m2
respectively. The alginophytes show overall dominance (Table

10). The agarophytes show maximum densities of 89.63 1
32.53 g/m2 from Chowra. The alginophytes show over all
dominance with maximum density of 361.60 1 94.79 g/m2 from
Havelock and in over all they have good vegetation, but in
Nicobar group they have been slightly sufi}essed.

Considering standing crop biomass in a total area
of 2227.02 ha (9 islands) the estimated value is 85124.57 1
33401.06 tonnes, in which the alginophytes exhibit with high
values of 44590.22 1 15757.2 t and the agarophytes with only
7055.32 1 3563.37 t (Table 11). The standing crop biomass of
Chowra and Car Nicobar show better values for agarophytes
and the alginophytes with overall dominance. From this point
of view it can be assumed that the volcanic oriented soil of
Andaman group supports for alginophytes, the coral oriented
Nicobar group supports for agarophytes better than
alginophytes.



TABLE - 10
COMPARATIVE POSITION OF SEAWEEDS IN DENSITY

No ISLANDS ACAROPHYTES ALGINOPHYTES OTHER ALGAE TOTAL

Average Stand- Average Stand- Average Stand- Average Stand
Density ard Density ard Density ard Density ardDevia- Devia- Devia- Deviag/nf tion g/m‘ tion g/m‘ tion g/n1‘ tion

1 South Andaman 32.35 16.27 365.57 145.15 221.75 85.65 619.67 247.07

2 layabunder -- -- 113.18 50.90 .88 15.21 151.06 66.11
(IIDDLE ANDAIAN)3 Dizlipur -- -- 110.65 17.11 27.88 11.64 138.53 28.75
(NORTH ANDAIAN)

4 Neil 29.99 20.15 270.41 98.75 281.73 94.64 582.13 213.54
5 Havelock 23.48 16.88 361.60 94.79 59.10 29.04 420.70 140.71
6 Car Nicobar 48.82 26.80 70.58 31. 290.00 111.51 409.10 169.95
7 Choura 89.63 32.53 134.34 46.07 193.15 78.63 417.12 157.23
8 Terassa 23.65 18.85 106.55 48.42 184.65 113.34 314.85 180.61
9 Bumpoka 12.59 5.41 122.58 47.05 130.47 75.35 264.64 127.81

1‘ C) 1‘ A. L 260.51 136.89 1655.46 579.88 1426.61 615.01 3318.80 1331.78

TABLE - ll
COMPARATIVE POSITION OF SEAWEEDS IN STANDING CROP

BIOMASS (VET IEIGIIT)

No. ISLANDS AGAROPHYTES ALGINOPHYTES OTHER ALGAE TOTAL AREA

Average Sd Average Sd Average Sd Average Sd INin in in inTonnes Tonnes Tonnes Tonnes HECTARE
1 South 2266.39 778.67 10458.97 4191.90 6385.32 3176.03 19110.68 8146.60 401.00

Andaman

2 IaYabun- -- -- 2536.18 1140.25 848.60 340.46 3384.78 1480.71 224.06
der.
(IIDDLE

ANDAIAN)

3 Diglipur —- -- 2471.43 1188.15 690.88 419.45 3432.31 1607.60 247.77
(NORTH

ANDAIAN)

4 Neil 809.56 543.67 7298.91 2364.99 7604.46 2553.47 15712.93 5462.13 269.91

5 Havelock 994.02 716.16 15347.37 4021.99 2508.32 1232.14 18849.71 5970.29 424.42

6 Car- 1635.01 897.37 2363.93 1059.30 9711.32 3732.47 13710.26 5689.14 334.87
Nicobar

7 Choira 888.64 322.44 1331.99 456.48 1915.08 779.29 4135.71 1558.21 99.15

8 Terassa 379.19 268.53 1707.96 945.46 2959.96 1389.48 5047.11 2603.47 160.30

9 Bunpoka 82.51 36.53 803.48 388.68 855.09 457.70 1741.08 882.91 65.54

T 0 T A L 7055.32 3563.37 44590.22 15757.20 33479.03 14080.49 85124.57 33401.06 2227.02
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4.3 Model

The results obtained from the data of South
Andaman which are collected from five fixed stations
fortnightly for the purpose of modelling and system analysis
are presented in three levels according to the model flow.

In the first level the results of population
characters like frequency, abundance, density, coverage,
dominance, population size and distribution are included.
Relative frequency, relative cover and relative density are
considered as important value indices to understand the
deviation of the three main groups (OA, AL, AC) of seaweed
community in different seasons.

The second level of results expresses the
community composition in the form of diversity studies and
community comparison in the form of similarity studies.

In third level, the system with environment has
been analysed with help of multiple regression analysis and
hierarchical cluster analysis. The results of multiple
regression are presented to show significant relationship in
the form of positive or negative correlation between the
forcing factors and the seaweeds. Here the forcing factors
(Environmental parameters) are considered as independent
variables and the seaweeds which are affected (positively
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and negatively) by environmental factors are considered as
dependant variables.

4.3.1 POPULATION LEVEL

Data obtained fortnightly for 20 months from
August '88 to March '90 on individuals, biomass in
freshweight and coverage of seaweeds are used to obtain the
results for the above said population parameters and the
results are expressed for 5 stations with two parts
(Intertidal and subtidal) in three different seasons
(monsoon, premonsoon and postmonsoon) are shown in the
Tables (1Za-17c)

The three different seasons (monsoon, premonsoon
and post monsoon) are separated based on the salinity trend
(1) a period of high salinity with very little fluctuation
during February to April, the Pre-South West monsoon period,
(2) a fairly long period of comparatively low salinity with
greater fluctuations during May to November, the period of
the two monsoons and (3) a period of recovery during
December and January, the Post-North East monsoon period. A
total number of 35 species are considered and analysed in
detail.x

(i) Frequency distribution
Seasonwise degree of dispersion of individual

seaweed species in 5 stations are expressed in the form of
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percentage frequency (Table 12a, b, c). Almost in all
stations the monsoon and postmonsoon show high percentage of

frequency. Eventhough the salinity is low during the monsoon
period, the seaweed shows good frequencies from the last
three months of monsoon and postmonsoon period. Since
premonsoon period has the initial growing stage for most of
the seaweeds, it should have got more percentage frequency,
but here the species are ment to grow in cluster even large
number of species could cover only few quadrats.

From the table of percentage frequency, it can be
understood that the species of seral community have the main
dominant flow in all the stations as well as in the
intertidal and subtidal parts. The Halimeda spp - (70%, 80%,
60%) (60%, 30%, 100%) (50%, 60%, 70%) (60%, 80%, 100%) (70%,

80%, 60%) (50%, 90%, 60%) (60%, 60%, 70%) (70%, 60%, 80%,)

(50%, 60%, 60%,) (40%, 60%, 100%) has the more frequencies
in all the 5 stations in intertidal as well as in the
subtidal part in all three seasons and like this in the
intertidal part the species Enteromorpha compressa (40%,
80%, 60%,) (50%, 40%, 80%,) (40%, 40%, 60%) represents with
some what good frequencies in all three seasons. In the
subtidal part the species Padina gymnospora has the value of
(40%, 90%, 40%,) (50%, 60%, 30%,) (30%, 70%, 30%,) (40%,

60%, 20%,) (40%, 30%, 30%). In general, almost all climax
species have better frequencies, on the other hand in the



TABLE - 12a
SEASONIISE FREQUENCY ( IN S ) DISTRIBUTION OF SEAIEEDS IN DIFFERENT SYSTEIS ( STATIONS ).

S T'A.T‘I CJDJ-I S T‘A.T'I Clhl-2
Sl.
No. SPECIES INTERTIDAL SUBTIDAL INTERTIDAL SUBTIDAL

Pre- Post~ Pre- Post- Pre- Post- Pre- Post
lon. Ion. Ion. Ion. Ion. Ion. Ion. Ion. Ion. Ion. Ion. Hon

1 (OA )5/Iterozorp/fa coppressa 40 80 602 07ra and. 50 403 Cfiaetatanada antennina 20 60 40
4 673abpfiara taxing5 (‘an/erpa spp. 40 50 40 40 70 606 lretabw/aria aalrcu/as 70 50 80 407 (bw7a: sea 20 60 20 20 20 40 30 40 60 30 70 508 Ia/jteda 59.0. 70 80 60 60 30 100 50 60 70 60 80 1009 l’a/0/z1'op.s'1'.s' pacfiy/zeta 60 50 60 7010 iktoaanous sf/fculasas 40 5011 flictyota 0'1‘:/Iotopa 60 50 70 70 60 10 40

12 A0v?vc[atfirws c[at&nanm'13 /pp/ijroa 5.0.0. 40 60 40 30 70 6014 jhnfia rvbeas 30 6015 6?3teloupfla sea 50 20 7016 Jfiwwea sqa 40 20 40 6017 62/323073 ob/amgana 50 5018 Ckratfat are/baa 60 40
19 laurencja pawl’/osa
20 (AL,b%mdfima tetrastazatiaa21 /fgyznoapara 30 30 50 40 90 40 40 40 30 50 60 30
22 Jkvgassun I/fcffb/fut 20 30 60 30 40 60 30 20 30 40 80 40
23 .51 l}'r1'as/stat
24 Sfdhp/faatal25 .52 te/men’:/1 40 60 7026 53 I1}?/9t1'1' 20 70 50 30 30 60 10 80 20 40 40 2027 lhnéimarja cvnojbbs 30 80 60 20 60 40 30 60 50 20 60 6028 7.’ or/rat: 30 50 40 30 10 70 30 70 30 10 40 4029 7.‘ tz/rbzba ta 20 80 50
30 (AG)6'e/1'a’1'ut /Ieterop/at:/.5’ 20 20 30 10 20 40 30 30 20 5031 6?/Ldfie/la acerasa 30 30 4032 6?aci[arfia aartfiaana 60
33 éfcnasaa
34 61 ea’://1'5
35 63 fa/jfera

T O T A L 300 780 650 310 650 750 370 910 620 360 650 690



TABLE - 12b
SEASONIISE FREQUENY ( IN S ) DISTRIBUTION OF SEAIEEDS IN DIFFERENT SYSTEIS ( STATIONS ).

STATION-3 STATION-4
S I .

N0. SPECIES INTERTIDAL SUBTIDAL INTERTIDAL SUBTIDAL
Pre- Post~ Pre- Post- Pre- Post- Pre- Post
Ion. Ion. Ion. Ion. Ion. Ion. Ion. Ion. Ion. Ion. Ion. Hon

1 (0A )1!‘/I teromorpfia colpressa 50 40 80 40 40 602 [/1 Va 5.0.0. 50 60 40 403 Cfiaetonarpfia a/rte/m1’/7a 30 504 Cladap/Iora tan’/Ia 50
5 6'31//erpa spp. 50 80 306 lcetabu/aria ca/ya//us 60 407 6'00’)?/I spa 20 70 30 30 -10 408 Ia/1'tea’a 5.0.0. 70 80 60 50 90 60 60 60 70 70 60 80
9 /5 /aru'0p.s'1‘.s' pac/I//zeta 1 01 0 I c tocarpus 51'/1'cu /0505‘ 40 5 0
1 I Ric tya ta dfcfiotota 30
12 in/ror:/a Mrus c/a t/Ira MW‘ 40 30 60 7013 zllpfifraa 5.0/7. 30 50 30 40 60 8014 ,/ania rubens 40 90 40 40 40 20 40 6015 6'12? te/oapia 5,0,5: 20 30 40 3016 lyp/lea 570.0. 60 60 50 30
17 6'3/axaura ob/0/zga ta 40 7018 (‘cranial am/0/Ia 40 30 6019 laure/7c1'a pap!/osa 30 60 50 30 40 50 40 1020 (AL)/"ao"1'/Ia t‘etra.s‘totat1'ca 60 70 40 80 30 60 I00 9021 P.g}'t/Iospora 50 20 40 30 70 30 40 40 80 40 60 20
22 Sargassu: 1'/1'c1'fo/1'01 20 30 60 20 50 20 30 30 10 60 70 6023 5.’ l)’ff05}’Sf€l 20 30 70 30 40 40 50 10 30 30 30 3024 .5.’ 0’:/p/1'cat1/I 20 20 50 10025 .53 ten/zerjz/I 3026 S I114’/?t‘1'1' 30 60 100 30 40 70 40 30 50 20 50 30
27 farbzharia c0r1o1'o’es 20 60 80 20 40 6028 I.’ ornate 20 30 40 20 80 3029 If tz/rm’/zeta 30 30 20 4.0 40 70 2030 (AG)6'e/1'a’1'z/1 /fieterop/atus 60 20 40 40 2031 6'6/1'a’1'e//a ace-rose 50 30 10 6032 6‘rac1'/aria cortjca ta 20 60 30 40 40 9033 6.‘ crassa 20 70 10 '20 20 4034 6.’ edu/1'5 80 2035 6.' fa/jfera 60 40

T O T A L 400 920 970 270 810 570 440 740 910 430 770 990



TABLE - 12c
SEASONIISE FREQUENCY ( IN X ) DISTRIBUTION OF SEAIEEDS IN DIFFERENT SYSTEIS ( STATIONS ).

S'T'A'T IC)DI—'5
S I .

N0. SPECIES INTERTIDAL SUBTIDAL
Pre- Post- Pre- Post
Ion. Ion. Ion. Ion. Ion. Hon.

1 (0A,h£0tanaaanafia coqpressa
2 07na.sqa
3 6‘/Iaetotorp/Ia an ten/71'/Ia4 673ahpfiora parvha 20 90 605 (‘at//erpa 5,0,0. 3 0
6 /retabwlarja aalrculus
7 Cod)’:/I 5,0,0.8 J9/flank sun. 50 50 60 40 60 100
9 /2/a0iap513'pwcfiywena 70 70 30 90
10 lktocanous sf/fcu/0505 50 20 40
11 Ric 2‘/are a’1'c/Iatoza 90 60 50 4012 J7v?vc/atérus clatbratvf 60 30 3013 Ahwwjnaa saa 40 60 6014 Jbnja rated: 60 60 50 50
15 6?ate/aapfia sna16 Abwwva and 60 20 20 30
1 7 625 /axaara ob/0/my ta18 Ckratiullana/am: 40 60 60
19 £au7vncfia_papi/osa 40 60 50 50 100 40
20 (AL)Vbu7ha tetrastopatiaa 10 30 100 80
21 P.!}’I7z70S.00l‘«9 30 60 20 40 30 30
22 Jfiuxassul I/fcffb/fun 40 70 70 30 40 30
23 .52 1}'r1'osy.s' re: 2 0 70 2 0 2 024 Sfdhp/fiaataa 40
25 Jftennervwz26 .S rflcfitfi 40 40 70 80 20 7027 lbrtinarfia canojdbs 30 30 70 30 10 6028 I.‘ or/zata 40 30 40 50 80 20
29 lftaréimana
3 0 (AG )6’ cl 1'o’1'u1 /Ia terop/a ms31 6?/jdié//3 acervsa 60 30 30 90
32 6'rac1'/aria cortfca ta 30 40 10 50 10 ' 6033 '6Zc7a5sa 70 30 30 3034 6.’ edu/1'5 80 4035 61 fa/ifera 30 30

T O T A L 390 900 1090 500 770 1100
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seral species, eventhough their life is reduced in one
period they have their own percentage frequency in one or
two seasons. The species Cladophora marina in station 5
shows 90% and 60% in both tidal parts during postmonsoon
period. Like this, species Padina tetrastomatica has maximum
percentage frequency of 100 in the monsoon period in the
subtidal part of the station No.5. From the result, the
fluctuation may be concluded that the availability of climax
community in all the three seasons must be nearly to random
level are the possible reason to have good distribution in
all seasons.

The species like Codium spp, Halimeda spp., Padina
tetrastomatica, Sargassum ilicifolium, §; wightii,
Turbinaria conoides, and T; ornata show better distribution
during three seasons and in both intertidal and subtidal
parts. The species Enteromorpha compressa and Caulerpa spp.
show better distribution only in the intertidal part. The
species like Amphiroa spp., Grateloupia spp. and Gelidium
heteroplatus Show better distribution in the subtidal part
and these are the only species available throughout the
year.

To know the real numerical strength of the species
in its distributed area, seasonwise abundance in number are

presented in table 13a. Here the original areas of study
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(Quadrat) are not taken into account, and only the species
available are taken into consideration. In that area,
numerical strength of the individual species are presented
in the maximum relative frequency at 10% in any one of the
season in both subtidal and intertidal parts. The species
like Halimeda spp. and Padina gymnospora exhibit above 10%
relative frequency in any one of the seasons in both tidal
parts, and the species like Enteromorpha compressa,
Acetabularia calyculus, Padina tetrastomatica, Sargassum
tennerium, and Turbinaria conoides show above 10% in subtial

part.

ii) Abundance

Table 13a, b and c list the abundance of all
species recorded at all stations in both tidal parts. In
general, the majority of the seaweed species at any
particular sampling location (Station) are widely
distributed, eventhough at some of the stations they may
have low abundance. Evaluating species abundance with
respect to the 3 major seasons, this trend is more apparent.
In fact the subtidal and intertidal parts of each station in
different seasons have a distinct group of species generally
restricted to the zone with common species for both tidal
parts. There is an increase in the number of species



TABLE - 13a
SEASONIISE ABUNDANCE ( IN NUIBER ) OF SEAIEEDS IN DIFFERENT SYSTEIS ( STATIONS ).

STATION-1 STATION-2
SI .

No. SPECIES INTERTIDAL SUBTIDAL INTERTIDAL SUBTIDAL
Pre- Post~ Pre- Post- Pre- Post~ Pre- Post
Ion. Ion. Ion. Ion. Ion. Ion. Ion. Ion. Ion. Ion. Ion. Hon

1 (OA )1?) terotorpfia conpressa 29 16 412 fl/Va 5,0,0. 3 73 Cfiaetotorp/)3 an re/7/J1’/Ia 26 3 12
4 6'/adop/Iora Janka5 Caz//erpa spp. 5 4 5 8 6 46 lcetabz//aria ca/you/1/.5‘ 12 30 12 307 6' oa’1'uI 5.0.0. 6 5 6 5 4 4 5 3 3 7 4 48 la/fteda 5,0,0. 12 8 14 14 5 3 19 16 4 15 5 89 Fa /0/u'0ps1's pacfiy/zeta 5 6 16 2 61 0 [c tocarpz/.5‘ .s'1'l1'c1//0.91/.5‘ 10 1 01 1 012' 0'0 ta o’1'cfiat‘o17a 4 5 3 1 2 4 5

12 lydrocla t/In/5 cla t‘/Ira ta.13 lap/Uroa .5309. 6 5 8 3 4 71 4 /M1‘: 17/be/is 1 4 91 5 6'12 te/01/pi: sad 4 6 316 Ira/lea spp. 5 6 5 11 7 629 laxaura ob/0/zga ta 4 218 (‘cranial are/one 2 4
1 9 [at/rencfa papf/0.5‘:
2 0 ( A L J/’ao'1'/Ia te tras rota tica21 /3 gywzospora 1 1 5 7 1 0 3 4 8 5 6 1 0 3 32 2 Sargassu: 1'/1'c1'fo/1':/I 6 7 4 6 7 3 5 4 10 4 4 2
2 3 S lyr1'0.s'y.s'te124 .52 dup/1'ca ta: 6 1025 .53 te/maria: 15 5 4 526 S n3’fit1'1' 6 6 8 3 4 8 13 5 4 3 3 2727 l'urb1'/Iarfa co/zoides 4 8 4 8 3 5 5 25 5 5 3 528 I.' 01773 ta 6 6 7 8 4 6 7 7 3 8 7 42 9 I.’ turbine ta 1 1 5 73 0 (A026?/1'0'1'l/I fietempla ta: 20 1 6 5 4 18 5 7 10 8 63 1 5'6/1'a'1'e//a acerosa 3 5 532 6'rac1'/an’: cortica ta 7
33 6.‘ crassa
34 6} ea?//125'
35 63 fa/jfera

T O T A L 93 99 189 87 75 80 102 115 109 69 67 91



TABLE - 13b
SEASONIISE ABUNDANCE ( IN NUIBER ) OF SEAIEEDS IN DIFFERENT SYSTEIS ( STATIONS ).

S'T.A'T l()DJ-3 S T‘A.1‘l C)bJ-4
S1 .

No. SPECIES INTERTIDAL SUBTIDAL INTERTIDAL SUBTIDAL
Pre- Post- Pre- Post- Pre- Post- Pre- Post
Ion. Ion. Ion. Ion. Ion. Ion. Ion. Ion. Ion. Ion. Ion. Hon

1 (0A)£btenaaanada caqanaama 27 24 25 10 252 07na.sma 4 6 2 103 Cfiwetamanada antaanfiaa 5
4 67bahpwvv3 marina5 630/enaa sqa 7 1 46 Abetabularja aalycu/as 20 20 77 6b07ul sun 8 5 6 4 58 la/zkreda spp. 1 1 10 5 18 9 15 7 3 14 8 1 1 59 I2/bnjap573'pucdynana 2 1110 lbtoaanaas sf/Irv/asus 11
11 tvbtrvta dicfiotaaa 10
12 J?v7vc/atfirws clatfiratuf 3 6 3 413 Imp/Hroa sap. 5 2 12 4 4 614 Janie rwbcas 3 3 3 15 4 25 4 915 6?ate/0uofia.aqa 6 4 2 516 Irpnea Spa 3 5 4 6
17 63/axaura obfamgana 4 318 £Ev21fat'ana/ama 7 719 £a0r€wr13_papf/as: 8 l 4 6 2 2 5 3 320 (AL,b%midma tetrastanatjca 15 5 22 6 14 13 9 1121 /fgywwvsaana ll 4 10 10 20 10 7 9 2 8 17 422 Jkzgassua I/jcjtb/jun 7 5 3 7 17 9 6 4 5 4 10 223 S l}’!'f0.S'}’.S‘ ten 9 5 4 4 1 4 21 4 8 2 5 4 824 Sfdhp/faatat 62 9 825 .1 tanneriu: 1626 .2 1137/) H1’ 5 7 9 5 9 4 3 5 8 1 0 5 1627 lbrtjaarja canofidas 5 12 2 5 16 828 Zfonnana 8 31 4 6 4 929 7.’ turfii/Ia ta 5 1 6 2 5 7 10 4 2030 (AGJJZ9/1'a’1'z/I fieterop/.9 M5 7 17 3 4 431 6?/fidie//3 acarasa 6 3 12 232 6?ac77brj3 cartfiaana 8 2 13 _5 2 533 6.’ crassa 5 5 21 1 1 9 1034 63 ea’:/lis 2 535 éffb/Iféra 5

T O T A L 102 162 119 71 226 176 77 102 165 68 110 120



TABLE - 13c
SEASONIISE ABUNDANCE ( IN NUIBER ) OF SEAIEEDS IN DIFFERENT SYSTEIS ( STATIONS ).

S'TWA'T l()DJ-'5
S l .

No. SPECIES INTERTIDAL SUBTIDAL
Pre- Post~ Pre- Post
Ion. Ion. Ion. Ion. Ion. Hon.

1 (0 A Jim terotarp/fa cozpressa
2 &7ra sqa
3 tfiaetananafia antennjma4 673obpfiora marina 8 1 45 (‘an/erpa 5,0,0. 7
6 Jtenabu/aria aazycu/as
7 ('oa’1'z/I 5,0,0.8 £9/filed? saa I4 8 6 15 7 20
9 I’: /0/71'op.s'1'.s' pac/7}//zeta 7 6 4 9
10 lbtvcanpas sf/fculosus 8 16 7ll flVc£yvta o7Cfi0taaa 3 6 T 9 1212 é?U7vc[atfirw$ clatfiratux 7 4 413 Ahpfijrva sea 7 5 514 Jknfia rwbeas 2 2 5 13
15 51:9 te/oz/,a1'a 5,0,5:16 Jfiwwea and 8 4 5 9
17 62/axaura oblamaata18 Cbraljul are/am: 3 3 419 laurancfialpapf/as: 6 7 6 5 8 5
20 (AL,b%mfflma tetrastazatfta 8 9 9 1221 /?g7wmmupvna 10 8 8 5 3 1622 Jbrxasswr f/fcffb/jut 5 3 13 3 7 823 5:l7T7b$flSfal 2 5 4 424 &Id%o/icatu: 8
25 .2 faanerju:26 .£ArLzfitff 3 3 12 2 6 627 Ihnbiaarfa canofidbs 7 29 4 5 8 428 Ifonmata 4 5 5 4 4 4
29 Iftunbfinana
3 0 (AG )6?/1'a’1'z/1 fie terap/a ms31 5?/jdié/la acervsa 4 6 4 232 éiacflaria aartiaata 4 4 16 4 8 533 6367355: 6 5 8 734 éfevb/is 2 635 éffb/ffbra 6 4

T O T A L 71 130 136 66 108 159
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recorded at each consecutive station in both tidal parts and
the relative magnitude of these changes is significant, for
premonsoon to postmonsoon. when considering the seasonal
changes, the frequency of the genus Sargassum one of the
most important species according to economical point of
view, varies seasonally form tall plant in the last period
of monsoon upto postmonsoon and to mostly short basal
holdfasts and primary axis in premonsoon periods. There are
relatively few species like Chaetomorpha antennina,
Acetabularia calyculus, Dictyota dichotoma, Padina
tetrastomatica, Sargassum tennerium and Gracilaria corticata
which have restricted distribution together with
comparatively high abundance.

On consolidated reef rock the vegetation generally
is much higher and denser than the adjacent loose rubble and
muddy area which may be occasionally overturned, preventing
light reaching the turf on the under surface. It has been
understood from stations, 1st, 2nd and 3rd that the poor
vegetation is because they don't have more consolidated reef
near the intertidal part (Plate Ia). Also the 4th and 5th
stations have good vegetation because of the consolidated
reef and rock as substratum for the seaweeds (Plate lb).

The seasonwise abundance total of all species
shows (1) higher abundance of seaweeds in the interitial
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part than the subtidal part. (2) monsoon and postmonsoon
have more abundance ofseaweeds than premonsoon in most of

the stations. Comparing all the stations, the subtidal part
of station 1 has the low total abundance of 87, 75, and 80
in all three seasons.

iii) Density

The strength of the species in the total study
area in the form of numerical strength and biomass is
presented as density in the tables (14 and 15). The density
(number) represents maximum values during premonsoon periods

in most of the stations, but the density in biomass (fresh
weight) represents higher density during postmonsoon periods
than other two seasons in most of the stations. Both tidal
parts of station III and intertidal part of station II are
the exceptions where the numerical density is higher in
postmonsoon periods. Since most of the species have their
earlier growth during premonsoon, the species represents
higher numerical density and lower density in biomass in
most of the stations exhibit that during earlier growth the

numerical density is higher for all species, since they
have got lot of small number of species. when the species
grow due to survival of the fittest, only limited species
reach the matured stage. At the same time growth, which
expresses the increment of weight and length of the



TABLE - 14 a
SEASONIISE DENSITY ( IN NUIBER /m‘) OF SEAIEEDS IN DIFFERENT SYSTEIS ( STATIONS ).

STATION—1 STATION-2
Sl.
No. SPECIES INTERTIDAL SUBTIDAL INTERTIDAL SUBTIDAL

Pre- Post- Pre- Post- Pre- Post- Pre- Post
lon. Ion. Ion. Ion. Ion. Ion. Ion. Ion. Ion. Ion. Ion. Ion

1 (DA jig terotorpfia colpressa 12 13 242 J/Va .s;op, l 33 6'/faetozorp/fa a/M30111’/Ia 5 2 5
4 6'/adopfiora tan’/Ia5 Cw/erpa 5,0,0. 2 2 2 3 5 26 lcetabu/ar1'a ca//cu/as 9 15 10 l7 C009’:/I 5,017. 1 3 1 1 1 2 2 1 2 2 3 28 la/flea’: 5.0.0. 6 1 3 9 3 9 4 89 I’a/0/u'o,as1'.s' pacfiy/zeta 4 1 410 lctocarpz/.5‘ .s'1'/icy/0505 4ll fl1'ct}rota a'1'cfiotota 2 3 ' 2 1 1 2

12 lydroc/a Mrus c/a t/ira ta.‘13 lap/ifroa 5.0.0. 2 3 3 1 3 414 /aoja r//be/7.5‘ 4 515 6'1": te/at/pi: spa 2 116 lip/red 5.0;: 2 1 117 6':/axaura ob/0/Iga ta 2 118 Ce-ral1'u1 are/0/Ia 1' 2
19 [aurencia pa/71'/o.s'a
20 (AL )/’aa’1'na tetrastota tica21 /3 gr:/Iospora 3 2 3 4 3 2 3 2 2 5 2 122 Sargassu: 1'/1'c1'fo/1'1/1 l 2 2 3 3 2 2 1 3 2 3 1
23 .51 I}’r1'o.s;r.s'te:24 5. 0’:/plica ta: 2 425 S ta/mar)’/J1 6 3 3 226 .53 I137/7t1'1' 1 4 4 1 1 5 1 4 1 1 1 527 I2/rbz’/Ian’: co/7a1'a’e.s' 1 6 2 1 2 2 2 15 2 I 2 328 I.’ am: ta 3 3 2 1 4 2 5 1 1 3 129 I.’ turbzha ta 2 4 4 330 (AG)6'e/1'a’1'z/I fieterop/an/5 4 3 2 1 2 2 3 3 331 6':/1'a’1'e//3 ace-rose l 1 232 6'rac1'/aria cortica ta 4
33 6.‘ crass:
34 6.’ ea’://is
35 6: fa/ffera

T O T A L 32 60 81 27 34 34 34 79 32 27 30 41



TABLE - 14b
SEASONIISE DENSITY ( IN NUIBER /nf ) 0F SEAIEEDS IN DIFFERENT SYSTEIS ( STATIONS ).

S THA'T l()PJ-3 S T'A'T l()DJ-4
Sl.
No. SPECIES INTERTIDAL SUBTIDAL INTERTIDAL SUBTIDAL

Pre- Post~ Pre- Post- Pre- Post? Pre- Postlon. Ion. Ion Ion. Ion. Ion. Ion. Ion. Ion. Ion. Ion. Hon

1 (0A)%htarananada aazanassa 14 8 20 11 4 152 £773 sqa 2 3 1 43 tfiaetananafia antannfima 2 34 67kahpfiara marina 15 (bu/enaa.saa 4 l 1
6 lbetabularja aalrculus 12 87 6bU7ul sun. 2 3 2 2 2 28 173/Jlveda Spfl. 3 8 3 9 8 9 4 2 10 6 6 4
9 I9/anjbwu73'pwcdxneaa 110 lbtocacpus sf/icy/05¢: 4 6ll Avbtrota oficfiataaa 312 J?v7vc[atfirws c[atfiratu* 1 2 2 313 Ahpfifraa and W 2 l 4 2 2 514 J%wja rated: 1 3 1 6 2 5 1 615 éizte/bani: sag 1 1 1 216 lrmea ma. 2 3 2 2
17 6?/E23072 ob/amgana 1 218 Cbralfal aka/ama 3 219 laarancik papjlbsa 2 1 2 2 1 1 2 1 220 (AL)f%aQha tetrastamatiaa . 9 4 9 5 4 8 9 1021 /Z gytnospora 6 1 4 3 1 4 3 3 4 1 3 1 0 122 d%uzw5sup I/jcifib/fat 1 1 2 1 9 2 2 1 1 2 7 223 Jltyvibsystel 2 2 3 1 6 8 2 1 1 1 1 324 Sfabp/jaatu: 12 2 4 825 Jftenneriut 526 Jirfizhtij 2 4 9 1 4 3 1 2 4 2 2 427 lbnéimarja canoidks 1 7 1 1 6 528 ifarwata 2 10 2 1 3 329 Ifturbjnana 2 5 5 3 4 3 430 (AG)6'e/1'a’1'u: fieterop/an/.5‘ 4 3 1 2 I31 6?/£07?/Ya acervsa 3 1 1 132 6?3cf[ar£a cartfiaata 2 l 4 2 1 433 éfcrassa 1 3 2 2 2 434 éfeub/£5 1 135 éffb/ifbna 1 2

T O T A L 45 77 70 21 90 61 37 44 74 25 53 66



TABLE - 14c
SEASONIISE DENSITY ( IN NUIBER /nf) OF SEAIEEDS IN DIFFERENT SYSTEIS ( STATIONS ).

S'TAN'T l()bl-5
Sl.
No. SPECIES INTERTIDAL' SUBTIDAL

Pre- Post- Pre- Post~
Ion. Ion. Ion. Ion. Ion. Ion.

1 (0A)%btenananafia cvmpvvsxa
2 J7ra sea
3 Cfiaetananpfia antannjna4 672ohafi0ra zwrybu 2 1 25 (balance sqa 2
6 Abetabw/aria aazrcu/us
7 (bn7ut sun8 £9/freak and 7 5 4 6 4 209 IQ/aniap513'pwcdxwaaa 4 4 1 810 ibtacanpas sf/fculosus 4 3 3ll Avbtrota a7cfioLama 3 4 4 512 J?v7vc[atfirw3 c/atfiratux 4 1 113 Aqadinaa sea 3 2 314 Jbnfia rwbens 1 l 3 6

15 éizte/oapja sea16 I/mes Sm 5 1 1 3
17 62/312073 at/aagata18 Ckvawiul era/ama 1 2 219 £aunanc7h_papi/as: 2 4 3 2 8 220 (AL)¥ka7ha tetrastanatfiaa 1 3 9 921 /Zgwznosaana 3 5 2 2 1 522 Jbnzassut I/fcifib/fa: 2 9 1 2 223 Jfawvybsysfel 1 4 1 124 Jfdup/jcatul 3
25 Sftennerfal26 Sfrfififltji 1 1 8 1 1 427 Ibrtjmaria canojbbs 2 9 3 1 1 228 lfarwata 2 2 2 2 1
29 lTtunbfinata
30 (AG)6b/£d7ul fieteraplatos31 6?/I07?/73 acanasa 2 2 1 232 6?acfZarfa cartiaata 1 2 2 1 333 éfcrzssa 4 1 3 234 éfedb/is 1 235 éffb/jféna 2 1

T O T A L 27 56 65 25 47 85



TABLE  15a
SEASONIISE DENSITY ( IN BIOIASS/m‘ ) OF SEAIEEDS IN DIFFERENT SYSTEIS ( STATIONS ).

STATION-1 STATION-2
Sl.
No. SPFLIES INTERTIDAL SUBTIDAL INTERTIDAL SUBTIDAL

Pre- Post- Pre- Post- Pre- Post- Pre- Post
lorL Ion. Ion. Ion. Ion. Ion. Ion. Ion. Ion. Ion. lorL Hon

1 (0A)z97te/uwrpfia wwpressa 10. 90 4. 10 14. 802 J/Va sm 0. 90 3. 90
3 Cfiaetamzpfia am?/1171'/Ia 2. 10 2. 704 C/adadlonz ta/'1'/u 1.40 1. 60 1. 20 2. 105 C91//e/pa spa 2. 10
6 /cetabz//aria ca/jru/as
7 6‘w’1'uz S00. 1. 50 3. 30 2. 00 1. 90 1. 70 1. 80 6. 80 4. 80 3. 80 5. 90 4. 00 19. 80
8 1%/1':ea’a 500. 3. 90 1.80 10. 10 5. 60 6.40 3. 90 4. 40 4. 30 1. 20 8. 409 I59/0/z1'o,as'1'.s' pacfiynaaa 3. 90 3. 10 2. 9010 lbtazarpus 51'/1'c°u/asus 4. 30 5. 70 3. 10 3. 60 4. 30 4. 8011 flfctyota a’1'c:Avt‘aaa 4. 00 1. 20 1. 2012 Ira’/vc/atfin/.5‘ c/atfimt//5 1. 80 2. 50 2. 60 2. 30 3. 1013 lnpfifzua 5,0,0. 1. 60 2. 10 4. 80 1. 20 1. 30 2. 50 6.4014 /5071}: 11/be/is 1. 50 4. 90 1. 70 5. 6015 6'n3te/01/pfa 5,010 0. 90 1.50 4. 90 0. 80 1. 00 2. 60

16 ljmas 500.17 629/araz//2 ob/0/zqata 1. 20 1. 80 2. 1018 ('6/2211211 are/om 2. 70 2. 10 2. 20 4. 10 2. 90 2. 30 8. 10 2. 10
19 Zaune/2c1'a ,a0.01'/osa 1. 70 0. 70 O. 80 2. 10 0. 30 1. 50 0. 80 2. 80 9. 40 9. 40
20 (AL)Paa’1'/2.9 tat/arstaaatztas 4. 10 7. 90 9. 10 10. 10 3. 10 4. 90 1. 50 1. 90 1. 00 4. 90
21 /?gnzm5.0vra 2. 60 3. 60 1. 20 3. 30 9. 90 0.80 2. 10 2. 20 8. 90 1. 00 2. 10 2. 40
22 .S'arza.s‘su.v 1'/1'c1'fo/1'u.v 1. 70 1. 20 0. 50 2. 10 7. 30 1. 50 0. 40 3. 80 0. 80 0. 80
23 .5.’ nyrzbzsysrap 1. 90 0. 80 0. 50 1. 40 1. 20 2. 50 3. 1024 S 0’:/p/1'c:3tz/1 4. 10 8. 4025 .5.’ re/I/Ier1'up 1. 30 1. 20 8. 40 1. 20 1. 20 4. 10
26 S I1’!/$t1'1' 1. 10 1. 50 4. 20 l. 90 2. 40 4. 80 2. 00 8. 80 3. 00 1. 40 0. 80 2. 2027 /2/ré1'/Ia/‘J29 wmzfles 1. 70 1. 50 1. 80 1. 90 3. 10 0. 80
28 Z‘ omata29 7." I‘:/It!/zeta 2. 90 4. 00 3. 10 3. 90
30 (AG)6£9/1'a'1'M fietemp/atus 3. 30 1. 10 1. 50 0. 80
31 619/1'a’1'e//a acenzsza 2. 90 0. 80 1. 20 1. 20 2. 10 1. 80 1. 20 2. 10
32 6'/29c1'/aria aartfcata 1. 60 0. 90 3. 90 2. 10 0. 80 4. 10 1. 30 1. 70 1. 60 2. 10 0. 80 2. 9033 6.' czzssa 2. 10 1. 80 4. 10 4. 20 1. 40 2. 50 2. 0034 6.' edu/125' 1. 40 0. 90 1. 20 2. 3035 6.'fo/17:12 1. 10 2. 10 l. 80 1. 20

T O T A L 35. 90 41. 80 72. 40 25. 50 53. 10 62. 10 26. 40 55. 90 63. 80 25. 40 47. 50 86. 90



TABLE - 15b
S1-IASONIISE DENSITY ( IN BIOIASS/nf ) OF SEAIEEDS IN DIFFERENT SYSTEIS ( STATIONS ).

STATION-3 STATION-4
Sl.
No SPECIES INTERTIDAL SUBTIDAL INTERTIDAL SUBTIDAL

Pre- Post- Pre- Post- Pre- Post- Pre- Post
Ion. Ion. Ion. Ion. Ion. Ion. Ion. Ion. Ion. Ion. Ion. Hon

1 (OAJI/Itezwvrp/H amp/295.93 6. 69 18. 34 18. 342 [/1149 spa 4. 86 5. 713 Cfiaetamrpfia antemi/Ia 2. 87 2. 87 2. 94
4 C/adopéam nan"/Ia 1. 645 Q1//eizv 5/20. 1. 93 1. 64 2.14 1.91 1.446 /cetabu/arzls as/ycu/1/5 4. 18 6. 70 12. 01 7. 15
7 6'm’1'z.w 5,0,0. 1. 67 3. 48 3. 04 1. 60 1. 89 3. 34 1. 71 1. 81 2. 83 1. 83 3.15 2. 63
8 £3/Mada sun 45. 74 61. 85 27. 50 42. 33 1. 23 14. 84 41. 13 59. 85 4. 93 46. 18 42.92 24. 149 l.’a/o/11'op51'.s* ,a9c/fiynaaa 5. 73 9. 93 1. 53 7. 9410 ktammus .91’/1'c‘z//as‘:/s 0. 63 1. 2711 fl1'ct}vta a’1'c/fiotana 8. 47 5. 87 4. 13 1.43 1. 81 4. 14

12 lrdzvr/atfin/5 c/atfinatz/.5‘13 11,0/Ifzw spfl. 3. 66 9. 82 10. 93 2. 88 8. 13 12. 0114 /2012: /7/A-3/7.5‘ 6. 27 6. 4315 6'mte/00,0129 ma 1. 34 2. 41 1. 2516 lmnea spa 3. 14 1.54 4. 93 0. 9517 6.'9/axaz/ra ob/aagata 1. 26 1. 8418 691211211 am/one 1. 02 1. 02
19 [at/re/Icfa ,aap1'/asa
20 (AL)/’ao’1'/Ia tetmstamtzba
21 /?g;z/M57091? 16.14 3. 94 22. 51 14.37 9.14 6. 52 11.14 1.44 1.54 15.16 3. 48 1. 28
22 Syrgassm 1'/Jbzfo/121: 5. 42 3. 41 16.42 4. 93 3. 65 4. 84 3. 94 1. 82 1. 14 6. 32 2. 94 0. 84
23 S I/r1'a5}*.s't‘er24 .5.’ 0'1/p/[carat 7. 13 7. 7925 5.‘ ta/maria: 26. 85 12. 13 17. 30 8. 10
26 S r1}efit1'1' 4. 82 42. 56 10. 78 3. 31 4. 84 9. 83 4. 22 7. 85 1. 50 3. 38 2. 90 9. 67
27 72/rb1'/Iarfa co/v1'o’e.s' 4. 93 43. 41 26. 35 4. 21 14. 93 3. 23 4. 32 34. 93 1. 20 2. 64 3. 34 4. 33
28 lfomata 5. 21 26. 85 18. 02 4. 93 0.81 3. 21 4. 93 22.43 1.02 2. 13 12.03 1. 5329 I.‘ tarbmata 6. 10 11.41 7.00
30 (AG)6.'e/1'a’1'un /bate/up/atus 14. 33 3. 61 3. 51 0. 81 4. 13 8. 13 1. 53 3. 14 4. 93 0. 3431 £9/1'a’1’e//a acezusa 1. 41 6. 76 0. 9632 6'1ac1'/aria cvrtfcata 14. 52
33 6.‘ cmssa
34 6.’ edu/125'
35 6.‘ fa/jfezz

T O T A L 92. 551 251. 25 186. 84 89. 05 92. 60 93. 60 79. 55 171. 8 40. 15 85. 00 108. 2 78. 84



SEASONIISE DENSITY ( IN BIOIMSS/n1‘ ) OF SEAIEEDS IN DIFFERENT SYSTEIS ( STATIONS ).
TABLE - 15c

STAT I ON-5
Sl.
No. SPECIES INTERTIDAL SUBTIDAL

Pre- Post- Pre- Post
Ion. Ion. Ion Ion. lorL Hon.

1 (0A)[m‘e/wo/pfia cnmpressa 7. 97 11. 10 14. 832 fl/:23 spa 6. 10 4. 80
3 CZae&aaanufla'antaaafima
4 ¢Zfimflzwhzna.aac£aa
5 CaaAenn&.saQ 2.63 1.20 1.43
6 xlcetabu/aria ca/rcu/us 18. 53 4. 13
7 (2v0uw.sqa
8 49/Lmad?.9@a 36.32 52.31 13.03 43.13 49.83 18.44
9 £3/bwubwuv3';uz%yonmm9 1.50

10 £21zz2n7mms 5779tzu%mnzs
11 tbttyvta afiaaonaaa 3.8312 A5z0vc7htW7v5'c1?tfi7ztv$ 1.09 3.2013 xllpfizkua 5.0.0. 3. 13 2. 71 12. 2914 J%wva ruéams 1.41 4.13 0.94 7.8715 6}zteAaMafl8.sa0 1.12 2.4116 Afizmea and 3.61 2.13 3.07 2.84
17 6'3/axawz ob/0/zeata 1. 46 1. 42
18 £2vanflun.anaAam9
19 Aaurencfa pap!/0.93 3. 53 1. 05 5. 88
20 (AL,b%nifl19 netnasnaaatflaa 34.03 5.04 34.08 24.83
21 /?g7zwuv¢vva 14.31 1.93 4.83 11.04 27.35 8.41
22 .%r,z7a.s'.s‘m 1'/1'c°1'fo/jaw 4. 93 2. 73 2. 02 5. 94 52. 67 3. 41
23 5. nyrzbls/Stan 7. 25 3. 53 16. 16 6. 94 59. 89 ll. 4024 S dz/p/1'cat‘u.v 22. 45 8. 9025 .5.‘ te/maria: 14. 93
26 £Tr£Rfitii 1.14 26.10 11.51 4.13 39.04 10.13
27 furbf/Jarfa cv/.v1'0’e.s' 1. 54 29. 30 0. 84 3. 11 43. 41 24. 10
28 I." omata 2. 63 30. 64 1. 25 2. 06 3. 94 18. 9029 Z'nun&fimana 0.35 26.12 10.00
30 (A0263?/1'o’1'zw fietemp/atus 19. 82
31 aevuaoavva arrvvua
32 6}acfAarAa aartflaaaa33 6.’ c/295.529 1. 32 4. 71 2. 89
34 éfenb/I3
35 éKtb/ifikna

T O T A L 83. 71 247. 22 95. 29 81. 92 383. 93 157.61
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organism, automatically shows increased in density in
biomass.

iV) COVE? (Tables a, b, c)
Cover is an expression of the area covered or

occupied by different species, here it is presented in
percentage (Z) cover. Cover is of great ecological
significance because although the frequency and density
(number) have more values for small plants than bigger ones,
yet the dominating influence of bigger plants may be greater
in the community because of their more extensive canopy
coverage, especially species like Sargassum and Turbinaria
have the domination. In general the monsoon presents the
more cover in most of the cases and rest is by postmonsoon.
Here also Halimeda spp.have the higher level of percentage
cover, followed by the Sargassum spp.and Turbinaria spp. The
maximum coverage of 42.2% has been recorded in the
intertidal area of station V, during monsoon followed by
39.40% (S3ST) 32.5 in both SSIT & ST. But comparing to
station I and II the station III, IV, and V show very good
coverage. Most of the lowest percentage cover are exhibited
in the premonsoon season. The postmonsoon period shows the
percentage cover nearly to monsoon because of their matured
stages in the growth of most of the species during this
season. In station IV and V most of the species have more
coverage than the other stations.



TABLE - 16a
SEASONIISE COVERAGE C IN S ) OF SEAIEEDS IN DIFFERENT SYSTEIS ( STATIONS ).

S T'A.1‘l ()19- 1 S'T A.1‘1 ()f9- 2
51.
N0. SPECIES INTERTIDAL SUBTIDAL INTERTIDAL SUBTIDAL

Pre- Post- Pre- Post- Pre- Postj Pre- Post~Ion. Ion. Ion Ion. Ion. Ion. Ion. Ion. Ion. Ion. Ion. Ion

1 (0A,bEmnanamanada caqpressa 1.5 1.9 .52 &7Va saa 1.3 1.43 Cfiaetowvvpwa antaanjaa 1. 1 2 0.9
4 67babwW0ra marina5 (bu/enaa sac 0.9 1.4 0.9 1.1 1.0 0.86 lcetabu/ar1'a ca/rcu/as 1. 0 1. 6 0. 9 1. 4
7 (bu7ut saa 0.8 1.3 1.5 0.9 0.3 1 3 1.0 1.0 1.2 1 0 1.4 1 18 IQ/Even? and 4.8 8.3 1.3 4.3 0.3 1 4 .6 7.8 0.7 4 7 3.0 1.59 I2/bn1bwu73'pwcfiywewa 0.6 0.8 7 0.3 1.510 lctocarpus 51'/1'61//0505 0. 6 0,11 flfibtyvta d7Cfiataaa 2.0 1 4 1.8 0 5 0 8 0.3 1 0

12 J?u7vc[atfirws clatfiratux13 Ahpfifraa saa 1.7 .1 1 5 1.4 2 214 /9023 rwbens 1,2 1 1H éhmmmmsm 12 .9 0416 Abwwaa sad 1 0 0.4 1 1 0 217 63/axauza ob/aagata 0.4 0.418 6Eral£al.aMaflama 0.3 0 8
19 £auranc12‘papf[asa
20 (AL,b%niflma tetrastaaatiaa
21 /?£Tzwvsaana 1.8 0.5 3 0 1.9 2.0 0 9 1 3 0 6 1.1 1 1 8 0
22 4%U2U5$ul I/icjfb/fan 0.9 0.7 2 1 9 1.2 0 8 8 0 3 0.6 1 0 1
23 Jlnwrvbsrstap24 S 0'1/p/1'cata: 1. 7 1. 125 Jftcwnerfua 2.4 2.0 1.1 0.8
26 .£.rA¢étif 0.8 3.0 1.9 0.8 0.6 2.0 1.1 1.4 0.3 0.6 0.7 1.3
27 furbzharzla co/701'a’e.s' 1. 0 2. 2 . 9 1.1 1. 4 1. 5 1. 3 4. 4 0. 4 0. 5 1. 2 1. 028 liar/zeta 0.8 2.7 17 0.9 0.1 0.7 1.1 3.2 0.1 0 4 1.8 0.429 I." turbi/7az‘a 1, 1 1, 9 1, 3
30 (AG)6'e/1'o’1'ul /ieterop/at:/.5‘ . 6 0. 9 1 1 0. 1.1 1.1 0.4 0 9 1.1 0 331 6'6/1'a'1'e//a acerosa 0. 4 1. 3 0 532 6?aci[arja corfytata 3.4
33 éfcrassa
34 63308/is
35 éffb/fféna

'T C) 1‘ .A L 13.3 29.7 25 70 14.50 18 30 23 10 13.40 27.80 11.10 13.90 17.80 12.41



TABLE - 16b
SEASONIISE COVERAGE ( IN X ) OF SEAIEEDS IN DIFFERENT SYSTEIS C STATIONS ).

STATION-3 S THA'T l()PJ-4
Sl.
No. SPECIES INTERTIDAL SUBTIDAL INTERTIDAL SUBTIDAL

Pre- Post~ Pre- Post1 Pre- Post— Pre- Post
lon. Ion. Ion Ion. Ion. Ion. Ion. Ion. Ion. Ion. Ion. Ion

1 (OA )[IIftE’I'0I0!pfi8 compress: 1. 9 2. 1 1. 4 1. 2 2. 52 fl/Va .5-pp. 1.0 1.2 0.4 1. 03 Lfiaetatanaéa anteaaiaa 0.6 0.94 Cladhadana tariaa 0.65 (bu/enaa aqa 1.4 0.5 0.6
6 zlcetabu/aria ca/rculus 1. 5 0. 67 6007111 5.09. 0.7 1. 4 0. 0. 0.4 1. 0
8 la/jteda 5,0,0. 4.0 5.4 0. 7 4.1 6. 4 1. 2 5.0 1. 2 4.1 1.1 2.1 1. 4
9 I9/bniap573'pwcfiywema 0.710 ictocarpz/5 5'1'l1'cu/0:05 0. 4 0. 8
11 Abbtyvta aficfiotama 1.112 J?u7vc/atfirus c/atfiratu: 1.9 2.1 1.5 1.513 lap/firoa spa 1. 4 0. 8 2. 1. 1 1. 1 1. 214 Janie rated: 0.9 0.8 0.3 1.1 1.0 1.0 1.4 1.015 6'rate/00,0129 .s'p/.2 0. 9 1. 1 0. 8 0. 916 lypnea spfl 1. 0 0. 5 1. 2 0. 9
17 6'3/axaura ob/0/Iga ta 0. 4 0. 418 tkratjut era/baa 0,4 0.8
19 [aura/zcia papi/asa 0. 7 0. 6 1. 2 0. 7 0. 7 0. 3 0. 7 0. 3 0. 9
20 (AL,b%nidma netnasnanatica 3.3 2.5 3.3 5.1 1.2 5.4 3.5 6.1
21 /fgywwvspana 2.3 1.0 0.8 1.6 3.9 2.0 1.2 1.8 0.3 1.4 3.6 1.0
22 ébrzassut i/fcifb/Ia: 0.9 0.8 0.5 0.9 3.6 0.5 1.0 0.7 0.3 1.0 4.2 0.723 Jlqyrfosrstal 0.6 1.4 0.7 0.7 2.1 2.2 .6 0.4 0.3 .8 1.1 0.524 Sfahp/jaatul 4.0 1.5 1.3 4.225 .2 tanneriul 2.1
26 .52 11);’/it1’1' 0. 1. 4 1. 4 0. 7 3. 0 2. 0 0. 6 0. 3 1. 8 0. 7 3. 2 2.9
27 I’/Jréf/7ar1'a co/7o1'a’e.s' 1. 1 1. 7 0. 2 0. 9 1. 4 1. 428 I.’ 0/7732‘: 1. 4.9 0. 4 0. 9 0. 9 1.629 If tz/rbi/Jata 0.4 1. 9 2.1 1.4 1. 4 1.1 3.1
30 (AG)6'e/1'a’1'u1 /ietervp/an/.s' 3. 1 0. 7 0. 5 0. 8 0. 231 6'3/1'o’1'e//a acerasa 1. 7 0, 2 0, 4 0. 532 6?acf[arfa aortfaana 0,6 0,7 3,1 0.5 0.4 1.133 63672553 0.3 1.5 0.9 0.3 0.6 0.934 6.' ea’://1'5 1. 2 0. 335 éffb/£1273 0,4 0,6

T O T A L 13.5 31.50 15.7 12.40 39.40 27.2 13.50 16.40 27.711 9.30 26.00 28.91



TABLE - 16c
SEASONIISE COVERAGE ( IN I ) OF SEAIEEDS IN DIFFERENT SYSTEIS ( STATIONS ).

S'T.A'T 1()IV- 5
$1.
No. SPECIES INTERTIDAL SUBTIDAL

Pre- Post- Pre- Post
lon. Ion. Ion Ion. Ion. Hon.

1 (0k)£btera:anada caqaressa
2 &7ra sac
3 Cfiaetananafia anteaniha4 6‘/adapfiara tar)‘/7: 1. 0 1. 1 0. 95 (ha/enaa and 0.7
6 lbetabw/brie aazrcw/as
7 Chain: saa8 J9/freak and 1.3 2.6 2 1 2 6 3.4 5 6
9 I3/anfqp5fs‘paadxwepa 8.1 1 0 0. 1 4
10 lbtaaanpus sf/Ira/bsws 0.5 0.3 0 4
11 flVctyvta dYcfiotana 1.3 2.1 1.8 1.5
12 J9u?vc/atfirws clatfiratux 1.5 0.9 0.613 lzpfiiraa 5,09. 1. 1 1. 9 0. 714 jbnfia rwbens 0.9 0.4 1.9 0.4
15 6?ate/oapLa.sqa16 Jkpwea saa 8.5 0.9 1.8 0.8
17 62/313073 ob/angst:18 Ckratjal are/bwa 4.3 0.4 0.9
19 Laure/7c1'a papf/as: 0. 9 1. 5 0. 5 0. 7 4. 0 0. 3
20 (AL)fha7ha tetnastapatjca 0.9 1.0 7.5 2.9
21 /Zgywwvspvra 1.1 2.9 0.8 0.9 0.8 1.5
22 éhvzassul I/fcjfb/fun 1.0 1.2 2.5 0.6 0.9 4.123 .52 trrzbsrstel 0. 3 3. 0 0. 4 1. 624 Sidhp/faatut 5,9
25 .£ tenneriul
26 .51 I1}?/7t1'1' 0. 6 1 8 4 9 0.4 1 9 8
27 lbnfifimarja canafidhs 0.4 1.8 2 9 0.3 1 3 1 428 lTarwata 0.8 1.2 1 9 0.5 9 4
29 lftunbfimana
30 (AG)6?/fid7u:.#eterap/alas31 6':/1'09"://a acerosa 0. 7 0. 5 0, 4 0, 6
32 6?acf/aria aartfiaana 0.4 0.5 0,4 0 4 0.3 0,833 5. cream 0. 6 0 4 0 6 0.434 éfevb/Ls 0,6 0,935 6Zfb/jténa 0,5 0.8

T O T A L 8. 3 42. 2 32. 5 8.7 32. 5 30.7
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V) Dominance (Tables 17a, b, c)

The results of dominant species which have
strongest control over energy flow and the environment in a
given habitat are presented in the table. According to
the index of dominance, the communities where more than one

species contribute very highly the dominace is quite high
showing values more than 0.5 and when all or most of the
constituent species share the number of biomass almost
equally and the dominace values are low. But if one
individual dominates the rest of the species then it gives
the highest index of dominance (0.829). In South Andaman
because of more than one species domination in all stations
during all three seasons, the value shows below 0.5. Among
the individual species the Sargassum spp., Turbinaria spp.
and Halimeda spp. show the dominant index in all stations.
The average of dominant index values in both intertidal and
subtidal parts of all five stations have been given in the
tabular form. The maximum dominant index values are derived

mostly from the Intertidal part. The dominant index is low
during premonsoon and gradually increases upto postmonsoon

period. Since the premonsoon allows the earlier growth for
most of the species, the dominant flow is shared by many
number of species during the premonsoon period. But when
they attain mature state the number of dominant species
reduces and only climax species and few seral species have



TABLE  17a
SEASONIISE SEAIEEDS INDEX OF DOIINANCE IN DIFFERENT SYSTIEHS ( STATIONS ).

STAT|ON—l STATION-2
Sl.
NO. SPECIES INTERTIDAL SUBTIDAL INTERTIDAL SUBTIDAL

Pre- Post- Pre- Post- Pre- Post- Pre- Post
Ion. Ion. Ion Ion. Ion. Ion. Ion. Ion. Ion. Ion. Ion. Ion

1 (0A)£)7t‘e/um/21/Z9 crwpmssa 0. 131 0. 046 0.0902 Wm 5.0.0. 0. 001 0. 0013 0'1aetamrp’Ia ante/2/71'/Ia 0. 001 0. 0144 C/adopéara pan’/Ia 0. 004
5 Caz//em? SP0. 0. 003 0. 001 0. 001 0. 009 0. 004 0. 0036 /cetabz//ar1'a c2/ycu/as 0. 020 0.034 0.019 0.079
7 (bv’1'1w 5,0,0. 0. 001 0. 002 0. 002 0. 001 0. 001 0. 002 0. 002 0. 003 0. 002 0. 006 0. 010 0. 003
8 £2/Jive:/a Spa 0. 072 0. 010 0. 011 0. 092 0. 002 0. 005 0. 079 0. 019 0.004 0. 120 0. 017 0. 0389 £9/bwuh¢u73';Etfl7WEna 0.012 0.039 0.001 0.01110 lbtacza/pas .s'1'/1'cz//as:/.5‘ 0. 015 0. 005
11 flfctyofa dzbfiotara 0. 002 0. 001 0. 004 0. 001 0. 003 0. 002 0. 002
12 l}*a’nx'/at/fin/.s' c/atfimtz/513 Atmlkw 5,0,0. 0. 008 0. 008 0. 006 0. 001 0. 010 0. 01014 /9/I125 nib?/7.5‘ 0. 015 0. 01715 6'I2vte/or/.0129 spa 0.006 0. 001 0.00216 [Wow 5,0,0. 0. 001 0. 001 0. 005 0. 00117 6'3/aura://29 ob/ongata 0. 003 0. 00118 Geraazkza am/0/7.9 0. 001 0. 002
19 Aawramafia,aaaiAasa
20 (AL)/’aa’1'/Ia tetmstmatzba
21 flflwmfmm 0. 012 0. 001 0. 002 0. 020 0. 009 0. 001 0. 009 0. 001 0. 002 0. 035 0. 004 0. 005
22 .S?arga.s'szw 1'/1'c1'f0/1211 0. 002 0. 002 0. 001 0. 005 0. 008 0. 002 0. 002 0. 001 0. 005 0. 004 0. 010 0. 001
23 5.‘ trrzbsystar24 .5.‘ o’up/foetal 0. 004 0. 01025 .5.’ ten/Ierfm 0. 010 0. 009 0. 004 0. 005
25 .5.‘ n;;7fit1'1' 0. 001 0. 004 0. 002 0. 001 0. 001 0. 013 0. 002 0. 004 0. 003 0. 001 0. 001 0. 013
27 I2/rb1'/Iarfa cvn0J'a’e.s' 0. 001 0. 011 0. 001 0.003 0.003 0.003 0. 002 0.050 0. 003 0. 001 0.004 0.005
28 I.’ amata . 004 0. 003 0. 001 0. 007 0. 002 0. 001 0. 004 0. 005 0. 004 0. 001 0. 009 0. 00129 7.’ turzbmata 0.006 0.006
30 (AG)6}3/1'o’1'un /fete/vp/at:/5 0. 002 0. 013 0. 002 0. 001 0. 012 0. 004 0. 002 0. 012 0. 003 0. 00531 655'/1b'1'e//a ace/use-I 0. 001 0. 002 0. 002 0. 00132 6‘129c1'/aria mrtzhata 0. 015
33 6.‘ cmssa
34 6.’ ea’://125'
35 6] 1“b/fferz

T O T A L 0.227 0. 114 0.155 0. 156 0. 091 0.097 0. 139 0. 122 0.132 0. 187 0. 085 0. 107



TABLE - 17b
SEASONIISE SEAIEEIB INDEX OF DOIINANCE IN DIFFERENT SYSTEIS ( STATIONS ).

ST/\TlON—3 STATION-4
S1.
No. SPECIES INTERTIDAL SUBTIDAL INTERTIDAL SUBTIDAL

Pre- Post— Pre- Post- Pre- Post- Pre- Post
lon. Ion. Ion Ion. Ion. Ion. Ion. Ion. Ion. Ion. Ion. Hon

1 (0A)£.bte1nmrpfia cnvpnessa 0. 105 0. 011 0.080 0.092 0.010 0. 0422 [//m 5,010. 0. 001 0. 002 0. 001 0. 0033 flaetam/p/)3 anten/11'/za 0. 003 0. 0014 6'/adop/#013 Janka 0. 002
5 C90/e/pa spa 0.008 0. 001 0. 003
6 /Icetabz//an’: ca/}*c'z//as 0. 025 0. 0137 %’1'u: SP0. 0. 002 0. 006 0. 001 0. 006 0. 001 0. 001
8 dis/itede Sp/7. 0. 033 0. 012 0. 002 0. 175 0. 008 0. 024 0. 012 0. 002 0. 020 0. 050 0. 020 0. 004
9 K9/0/I1'o,as'1Zs' pucfiynaw10 zflctazrpws .s'1'/fa//as!/5 0. 014 0. 019
ll flfctjvta o’1'c/fiotana 0. 00212 Em’/ac/at/irv.s' c/at/frat:/5 0. 001 0. 009 0. 002 0. 00213 /lupflfnza spa 0. 005 0. 001 0. 004 0. 004 0. 002 0. 006
14 /917123 nxbe/2.5‘ 0. 003 0. 002 0. 002 0. 016 0. 001 0. 005 0. 001 0. 00815 6'13te/00,01}: 5.0.0 0. 003 0. 001 0. 001 0. 001
16 Imam 5.0.0. 0. 001 0. 002 0. 001 0. 001
17 639/axauzz ob/oaeata 0. 001 0, 00118 dezzwfzw am/0/7a 0. 004 0. 001
19 [at/re/x'1'a ,a3fl1'/0.529 0. 003 0. 001 0. 001 0.002 0. 001 0. 001 0. 007 0. 001
20 (AL)/Dar/Jha tetm5taaat1'ca 0. 013 0. 003 0. 010 0. 007 0. 010 0. 012 0. 030 0. 025
21 flgzmsmm 0. 019 0. 001 0. 003 0. 020 0. 024 0. 002 0. 005 0. 007 0. 001 0. 017 0. 035 0. 001
22 .S'arga.s‘5u: 1'/1'c1'f0/12w 0. 001 0. 001 0. 001 0. 004 0. 009 0. 001 0. 002 0. 001 0. 007 0. 019 0. 001
23 S l,VrJ'a5/Stan 0. 001 0. 003 0. 004 0. 019 0. 003 0. 001 0. 001 0. 001 0. 00124 S dup/Jkzstu 0. 019 0. 001 0. 003 0. 01725 .5.’ te/mania 0. 003
26 .5.‘ 11:57//'t1'1' 0. 001 0. 003 0. 015 0. 004 0. 002 0. 002 0. 001 0. 001 0. 003 0. 006 0. 002 0. 005
27 I2/rbf/7ar1'a wmzdes 0. 001 0. 010 0. 001 0. 002 0.005 0. 007
28 If omata 0. 001 0. 015 0. 001 0. 003 0. 001 0. 00229 I.’ tr/rbf/late 0. 001 0. 003 0. 007 0. 005 0. 003 0. 003 0. 004
30 (AG)6¢':=/1'a’1'ut fietervp/at:/5 0. 003 0. 009 0. 001 0. 001 0. 00131 629/1'o’1'e//a acemsa 0. 005 0. 001 0. 001 0. 001
32 6'mc1'/an}: cvrtjasta 0. 102 0. 002 0. 001 0. 003 0. 007 0. 001 0. 00433 63 cmssa 0. 002 0. 001 0. 001 0. 007 0. 001 0. 00434 6.‘ 602/11’: 0. 001 0. 00135 6.” fa/1'f:-J27 0. 001 0. 001

T O T A L 0. 276 0. 103 0. 132 0.221 0.095 0. 103 0. 145 0. 079 0. 190 0.113 0. 121 0. 088



TABLE - 17c
SEASONIISE SEAIEEDS INDEX OF DOIINANCE IN DIFFERENT SYSTEHS ( STATIONS ).

S T A T l O N — 5
Sl.
No. SPECIES INTERTIDAL SUBTIDAL

Pre- Post- Pre- Post
Ion. Ion. Ion Ion. Hon. Hon.

1 (0A)£htemw/pfia azwpresss
2 I//Va 5,0,0.
3 C/Iaetamrpfia ante/2/Jzha
4 6/ao’a,M0/27 pan’/Ia 0. 004 0. 001 0. 001
5 C90/6'/I19 5,0,0. 0. 001
6 /cetaba/an}: ca/jrcz//z/.5‘
7 Qdzzw spa.
8 la/1'ta9’a .s:0fl 0. 066 0. 007 0. 004 0. 060 0. 007 0. 052
9 1'29/0n1'0,a91'.s' ,aacfi}7/aw 0. 006 0. 005 0. 001 0. 009

10 ktarzmus 51'/fcw/051/5 0. 022 0. 003 0. 013
ll flfctyota o’1'cfl0tar/a 0. 003 0. 003 0. 008 0. 003
12 lya’rw/atfin/.5‘ c/at/inst‘:/5 0. 004 0. 001 0. 001
13 211,0/71'/229 Sflfl. 0.011 0. 004 0. 001
14 /am}: /7/A-ms 0. 001 0. 001 0. 003 0. 005
15 6‘/ate/00,0129 5,0,0
16 #9711763 spa 0. 007 0. 001 0. 001 0. 001
17 is/axaz/Ia ob/0/meta
18 0912w1Zw are/0/Ia 0. 001 0. 001 0. 058
19 149:/re/76129 pap!‘/osa 0. 007 0. 005 0. 002 0. 008 0. 028 0. 058
20 (AL)Paa’1'/Ia ref/zstawatzba 0. 001 0. 002 0.038 0. 012
21 I”.£}mv.s:a9m 0. 014 0. 008 0. 001 0. 006 0. 001 0. 003
22 Sa/zrassm 1'/J'c1’fa/zmr 0. 006 0. 002 0. 019 0. 002 0. 002 0. 001
23 5.‘ 17/rfosysrap 0. 001 0. 005 0. 001 0. 00124 .5.‘ dup/1'c:az‘u: 0. 002
25 .5.’ fe/1/7er1'm7 0. 002 0. 001 0. 017 0. 002 0. 001 0. 002
26 S r1}£’fit1'1' 0. 006 0. 025 0. 002 0. 003 0. 001 0. 001
27 /'urb1'/Iarzla cv/v1'a’e.s' 0. 004 0. 001 0. 001 0. 006 0. 004 0. 001
28 I 017131‘:
29 l.' ti/rbf/zeta
30 (AG )6»?/1'o’1'mr fietervp/an/.5‘
31 62°/1'0’1'e//a ace/v.s:9 0. 001 0. 001 0. 001 0. 001
32 6'/'ac1'/aria aortfayta 0. 002 0. 001 0. 001 0. 007 0. 001 0. 00133 6.‘ cnzssa 0. 004 0. 003 0. 003 0. 00134 6.‘ c=U’z//125' 0. 001 0. 00135 63 fo/iferz 0. 001 0. 001

T O T A L 0.134 0. 079 0. 074 0.122 0.106 0. 214
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the dominant flow which may be the probable reason for
getting high dominant index in postmonsoon season. Overall,
the indices of dominant responses below 0.5 by allowing more
than one species in the dominant flow of the community.

vi. Patterns gfi distribution

The structure of the natural community depends on
the way in which plants are distributed or dispersed in it.
The pattern of distribution depends on both physico-chemical
nature of the environment as well as the biological
peculiarities of the organisms themselves. The infinite
variety of such patterns that occurs in nature can be
roughly grouped under three categories (i) uniform or
regular distribution where the individuals are evenly spaced
in the community (ii) random or chance of occurence where
the individuals are scattered in some places and grouped at
others (iii) clumped distribution where the individuals
always occur in groups and are rarely seen individually
spaced apart.

(a) Morista's index

Morista's indices of dispersion have the advantage
of being relatively independent of the type of distribution,
the number of samples and the size of the mean. The
calculated value of Morista's index exhibits a total value
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of 1.707 1 0.31, 1.545 : 0.25 and 1.771 1 0.36 respectively
to premonsoon, monsoon and post—monsoon (Table 18)

According to Morista's index, when the value of
the index is one, it indicates a random distribution, when
the value of the index is more than one the distribution is

clumped or aggregated. when the distribution is uniform or
regular, the index ‘will be less than one. Here all the
values are above 1 which indicated that the distribution of

vegetation is almost aggregated or clumped during all
seasons. The intertidal part of station 1 shows higher index
of 2.05 (premonsoon) and 2.27 (postmonsoon) and subtidal
part of station 3 (premonsoon) shows 2.20 which means the
aggregation is very high.

b. Statistical distribution

Since some statistical model can be~ conveniently
used to describe the distribution of aggregation in space,
here the Poisson series has been used to evaluate the
pattern of the distribution (Table 19). According to Poisson
distribution, when the variance S2 is equal to the mean, the
distribution confirm to the Poisson series and is therefore
random. If the variance is less than the mean a regualr or
uniform distribution is implied. When the variance is larger
than the mean, the distribution is said to be clumped or



‘TABLE - 18
SPECIES DISTRIBUTION

( l0RISTA'S INDEX )

St. TIDAL PART PRE- IONSOON POST
No HONSOON HONSOON

InterTidal 2:05 1-57 2-27
1 SubTidal 1°56 1°24 1°46

Inter Tidal 1 ° 5 3 1 ° 8 1 1 ° 9 7

2 SubTidal 1°88 1°18 1°46
Inter Tidal 1 ' 9 7 1 ° 6 5 2 ° 2 8

3 Subtidal 2°20 1°53 1°33
Inter Tidal 1 ° 7 5 1 ° 3 6 1 ° 9 6

‘4 Sub Tidal 1 ° 2 8 1 ° 8 9 1 ° 4 8
Inter tidal 1 ° 4 7 1 ° 4 0 1 ° 4 9

5 SubTidal 1°38 1°82 2°01
AVERAGE & 1.707i 1.545i 1.7711Sd. 0.31 0.25 0.36



TABLE - 19
STATISTICAL DISTRIBUTION (POISSON)

or SEAWEEDS

St. TIDAL PART PRE uonsoou uousoon POST monsoonNo lean Sd lean Sd Mean Sd
Inter Tidal 46.30 1592.84 34.83 1212.95 68.79 4731.93

1 Sub Tidal 34.10 668.29[26.74 [95.7dH31.36 356.96

Inter Tidal 34.03 637.58 47.63 1503.70 26.65 626.38

2 Sub Tidal 33.47 838.37 p5.4fi [75.2j 32.78 518.79

Inter Tidal 49.25 1657.23 47.37 1325.00 45.32 2382.69

3 Sub tidal 28.26 906.51 53.82 1502.20 31.48 727.84

Inter Tidal 31 48 727.84 24.30 197.88 40.56 1564.09

4: Sub Tidal 25.51 217.11 42.68 1079.80 42.71 777.45

Inter tidal 27.15 332.50 32.59 290.67 33.75 537.28

:3 Sub Tidal 21.46 159.60 40.58 892.46 53.10 2729.78

AVERAGE & 33.10 773.79 37.60 817.57 40.65 1495.32
Sd. 3; 8.77 514.97 10.37 592.67 12.69 1407.06
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2 (variance)aggregated. Here in all the stations the S
higher than the m (mean) and therefore confirm that the
seaweed vegetation of South Andaman is under grouped or
aggregated.

4.3.2 COMMUNITY LEVEL

Individual organisms and the population formed by
them live as an assemblage of species population in any
given area forming a community. These are (1) Seral species
occur in the same area, (ii) it is possible to recognise a
community type since the same group of species with a more
or less constant composition occur in space and time and
(iii) communities tend to establish a dynamic stability. Any
disturbance in this steady state tends to be set right by
self-regulation, or homeostasis. Here (1) the results of
community structure in the form of phytosociograph has been
represented to know the position of the seaweed communities
during the season. (2) The community composition has been
represented by the diversity results to know the
relationship between the number of species and individuals.
(3) The community comparison has been analysed with the help
of similarity index to understand the comparative position
of seaweeds in both tidal parts of all stations during the
three different seasons.
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(a) Community structure (IVI and Phytograph)

In any community structure, the quantitative value
of each of the frequency, density, abundance and cover has
its own importance. In order to have a real overall picture
of ecological importance of a species with respect to the
community structure, the percentage values of the relative
frequency, relative density (biomass) and relative coverage
are added together and this value out of 300 is called the
important value index or IVI of the species. with help of
divided circle phytographic method called phytograph has
been drawn for both tidal parts for all 5 stations in
three seasons by using above said important value
indices (IVI) which give the nature of sociological
structure of community and the dimension of relative values
of frequency, density and coverage. Such illustrations are
presented in (Fig. 19a, b and C) for two tidal parts of all
5 stations to understand the deviations in_ community
structure during the different seasons.

The seaweed species which form community in the
interdial and subtidal parts of station I are presented in
the figure (19 a). Here the small dashes explain the
community structure of premonsoon, long dashes for monsoon
and lines for postmonsoon. In intertidal part, the relative
values of frequency and cover increase from premonsoon to
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monsoon and again it reduces below the monsooon values,
during postmonsoon. But in the case of density (Biomass)
shows gradual increment and IVI stands nearly equal during
monsoon and postmonsoon. The IVI values during premonsoon,

monsoon and postmonsoon are 70, 120 and 120 respectively.
The subtidal part exhibits almost gradual increment in all
relative values from premonsoon to postmonsoon. The IVI
values show 70 at premonsoon and 120 for both monsooon and
post monsoon. Therefore it can be inferred that the
Community structure of station I has almost the same
vegetation in both tidal parts.

In station II which has been presented in the
figure (19 a), exhibits a totally different structure, it
increases from premonsoon to monsoon, but in postmonsoon
again it reduces, the community structure stands between the
premonsoon and monsoon values and notably the relative cover

value of post-monsoon data reduces even lesser than
premonsoon data. The IVI values clearly express the
deviation by the index value of 65 in premonsoon, 145 in
monsoon and 85 during postmonsoon in intertidal part. On the
otherhand the subtidal part represents a community structure
of gradual increment in the relative values of density
(biomass) and frequency. But in relative cover like
intertidal part, the postmonsoon data again reduces even
below the premonsoon value. The IVI values show the
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community sturcture that, there is a remarkable difference
in all three seasons, the values are 75-100-110 during
premonsoon, monsoon and postmonsoon respectively.

In station III (Fig. 19b) the community structure
has good increment from premonsoon to monsoon, except during

postmonsoon where the values touch almost near or below the
level of premonsoon for relative level of monsoon data. But
the relative cover of intertidal part has gradual increment
from premonsoon to monsoon and the IVI values of 60-125-100
indicate fluctuation from monsoon to postmonsoon. The
community structure of subtidal part shows remarkable
differences with positive increment in all relative values
and the IVI has the values of 45-150-105 during premonsoon,
monsoon and postmonsoon respectively, since the mangroves
almost dominate in the intertidal part in station III, it
affects the community structure of the seaweeds during all
seasons especially during postmonsoon.

In station IV (Fig. 19b) both tidal parts show
clear cut improved values from premonsoon to postmonsoon.
The IVI shows 70-95-140 for Intertidal part and 60-100-140
for subtidal part. It may be assumed that here competition
for survival of the species against its requirement is not
much and remarkable increment in the relative density
supports the above said reason.
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In station V (Fig. 19c) also both the tidal parts
have almost same community structure during three seasons.
But like other cases here in the subtidal part, the relative
cover value of the postmonsoon is-lower when compared to the
monsoon. The IVI values of interdial part are 45-120-130 and

for subtidal part are 45-110-135 for premonsoon, monsoon and

postmonsoon respectively.

To conclude when we consider the relative density,
all parts except the intertidal parts of station II and III,
have the gradual increment from premonsoon to postmonsoon
period in all stations. Since, the density (biomass)
increases according to plant growth it can be unidirectional
with gradual increment in weight. But the exception comes
when the plants undergo remarkable mortality, and—stunted—in

growth——~because~ of, competition for the nutrients and
»subtratum—avaiLability. Here the intertidal partsof station
II & III (Burmanala and Cheriadapu) are totally covered by
mangroves in most of the regions, are the prime factors that
affect the seaweed growth. The mangrove causes problems by
making thexenvironment with nutrient scarcity, muddy bottom
and also oxygen deficiency. So automatically these affect
the seaweed growth in the parts of intertidal in these two
stations. The rest of the intertidal parts and all subtidal
parts show that normally the density has gradual increment
in values because of growth.
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The plant cover which can be increased by the
growth of species in the community will be affected at the
same time by mortality during earlier and middle of the
growth period. If the mortality is higher during the middle
of the growth it affects considerably. This is clear in the
intertidal part of station I and II. Chances of increased
mortality is more in station I, (college area) and in
Burmanala due to civilization and abundance of mangrooves.
The station II, which is affected by both mangroves and
civilization near the shore shows more reduced value than

the college area (ST.I)

Finally the frequency which has more fluctuation
is considered. While comparing the frequency values of
monsoon season with that of postmonsoon the values come
down in both tidal parts of station II and V, and in
intertidal part of Station I and III. So the frequency is
the prime factor here to define the community structure.
Since frequency deals with the number of species and its
occurence, it varies always, because, the mortality at first
affects the frequency level. But according to pattern of
distribution results in South Andaman almost the vegetation
is aggregated or clustered in distribution. So that it can
be concluded that the cluster having numerous species with
little mortality may not change more in frequency value. But
if the cluster contains only few species and due to the
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influence of the dominant species of that region,
considerable mortality will result. Since the cluster
contains only few species it affects the frequency values
considerably. Considering this in Station II and V the
cluster is with only few number of the species in both tidal
parts, and in station V the competition is more because of
more number of species. The intertidal part of station I has
the more mortality because of shore near civilization
whereas it is because of mangrooves in Station III.

So in South Andaman the seaweed community
structure is mainly affected by frequencey (numerical
strength), followed by cover and density. Almost the
intertidal and subtidal parts have same community structure
in most of the stations except the intertidal parts affected
by mangrooves and civilization.

(b) Community Composition

The diversity which is termed as the ratio between
the number of species and the total number of individuals is
considered for the community composition study and results
are presentd in the tables (20 and 21). fhe Simpson's
diversity is used to analyse the sub communities like seral
and climax communities (on the basis of availability of
species throughout all seasons) and agarophyte, alginophyte
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and other algae group sub communities (on the basis of
economical importance). To know the individual species
position in the total diversity level Shannon-Weaver
diversity method is used and the results are presented in
the table (21).

Simpson's diversity

The both tidal parts of the all 5 stations
communities of different seasons, sub divided into above
said five sub communities. The results of Simpson's
diversity have been presented for all five sub communites
and also for community as a whole (total community), (Table
20) Except few stations, the sub community of climax species
(on the basis of availability of species) and the
alginophytes (on the basis of economical importance) almost
dominate in all stations. The intertidal parts of station IV
and V support higher diversity values than other stations.
In stations I, II & III, subtidal parts support high
diversity values. The total community diversity supports
higher values during the monsoon followed by postmonsoon and

low in premonsoon, since the postmonsoon and monsoon have
more number of species than premonsoon. For some seral
species, the earlier growth starts during postmonsoon and
monsoon. This reason can be attributed for getting more



TABLE - 20

FIDII l) ll*l’l5l{l3l9'F (3()N1NlLlbll 1'| E SSlMPSON'S DIVERSITY

INTERTIDAL-l SUBTIDAL-1 INTERTIDAL-2 SUBTIDAL-2
SI. COHIUNITY
No. COIPOSITION Pre- Post~ Pre Post- Pre- POST~ Pre- Post

lon Ion Ion Ion Ion Ion Ion Ion Ion Ion Ion Ion
1 Diversity in Total 0.77 0.88 0.85 0.84 0.91 0.91 0.86 0.89 0.88 0.81 0.92 0.90
2 Seral Communitv "-' 0.97 0.99 0.98 0.98 .98 0.98 97 0.90 -- 0.99 0.97
3 Climax Community 0.77 0.93 0.80 0.88 0.91 0.97 0.88 0.91 0.98 0.81 0.93 0.92
4 Agarophytes —-- 0.99 0.99 0.99 0.99 0.99 0.99 99 0.99 0.99 0.99 0.99
5 Alginophytes 0.98 0.97 0.99 0.99 0.94 0.98 0.98 0.94 0.98 0.96 0.96 0.97
6 Other Algae 0.79 0.73 0.86 0.89 0.95 0.93 0.89 0.95 0.90 0.87 0.96 0.93

lNTERTlDAL-3 SUBTIDAL-3 INTERTIDAL-4 SUBTIDAL-4
Sl. COIIUNITY
No. COIPOSITION Pre- Post~ Pre- Post- Pre- Post— Pre- Post

lon Ion Ion Ion Ion Ion Ion Ion Ion Ion Ion Ion
1 Diversity in Total 0.83 0.92 0.87 0.78 0.99 0.91 0.85 0.93 0.90 0.88 0.89 0.92
2 Seral community 0.89 .0.97 0.98 0.99 0.97 0.97 0.98 0.95 0 97 0 99 0.96 0.94
3 Climax communitv 0.83 0.95 0.90 0.79 0.95 0.94 0.87 0.96 0 93 0 89 0.93 0.98
4 Agarophytes 0.90 0.99 -- 0.99 0.99 0.99 0.99 0.99 0 99 0 99 0.99 0.99
5 Alginophytes 0.98 97 0.98 0.95 0.93 0.95 0.99 0.99 0 99 0 94 0.94 0.97
6 Other algae 0.85 0 94 0.90 0.82 0.98 0.95 0.88 0.95 0 92 0.93 0 94 0.95

INTERTIDAL-5 SUBTIDAL-5 N O T E
Sl. COIIUNITY
No. COIPOSITION Pre- Post~ Pre- Post- 1 Here Community in Total includes

Ion Ion Ion Ion Ion Ion all populations in a Tidal part.

1 Diversity in total 0.87 0.92 0.93 0.88 0.91 0.79 2 Seral & Climax communities and
2 Seral community 0.97 0.98 0 98 0.99 .99 0.90 Agarophytes. Alginophytes and
3 Climax community 0.89 0.95 0.97 0.89 0.95 0.88 Other algae groups are considered
4 Agarophytes 0.99 0.99 0.99 0.99 0.99 0.99 as Sub communities respectively.
5 Alxinonhytes 0.97 0.95 0.97 0.98 0.99 0.99
6 Other Algae 0.90 0.97 0.98 0.91 0.91 0.80 3 '-- Refers no vegetaion orI negligible.
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number of species, individuals and increased diversity
index. Among the economical group alginophytes show higher

diversity than the other algae and agarophytes. In general,
the reason may be, since the agarophytes have lower number
of species than alginophytes and other algae, it has low
value of diversity index than others. But in case of other
algae, eventhough it has more number of species than
alginophtes, where the number of individuals play major
role, it means the other algae group has more number of
species than alginophytes and also less number of
individuals than alginophytes. But the diversity deals with
the ratio between the number of species and the total number
of individuals, so automatically the alginophytes dominates
than the other algae. And according to Simpon's diversity
values the monsoon season gives remarkable support to sub
community of seral species climax community. The reason may
be that due to stability of all seasons the climax community
has fewer number of species and fewer number of individuals,

so it has almost lower diversity index than seral community
which has a limited season for growth with numerous
individuals which automatically dominates.

Shannon-Weaver diversity

The diversity index values have been presented in
the table (21a, b and c). During the premonsoon season the



TABLE - 21a

SPECIESWISE SHANNON-WEAVER‘ DIVERSITY
STATION-1 STATION-2

Sl.
No. SPECIES INTERTIDAL SUBTIDAL INTERTIDAL SUBTIDAL

Pre- Post~ Pre- Post~ Pre- Post- Pre- Post
lon. Ion. Ion Ion. Ion. Ion. Ion. Ion. Ion. Ion. Ion. Hon

1 (0k)£hterapona&a aaaprE53a' 0.368 0.330 0.3612 I//Va 5,0,0. 0. 088 0. 1163 £%aetananafia.antenn£aa 0.176 0.088 0.25]
4 67bokpWora marina
5 (‘at//erpa 5,0,0. 0. 163 0. 117 0. 085 0. 226 0. 179 0.150
6 Abetabularia aalrru/as 0.278 0.311 0.274 0.357
7 6'0a’1'wv 5,0,0. 0.117 0.146 0. 062 0.121 0. 090 0.126 0.146 0. 071 0.130 0.196 0. 232 0.152
8 la/ineda 5,0,0. 0. 353 0. 232 0. 238 0. 362 0.134 0.187 0. 357 0. 272 0.172 0. 367 0. 266 0. 3199 I’a/0/u'o.0s1's pacfimezza 0.242 0. 320 0.102 0. 23(10 lbtocacpws sf/icy/osus 0.259 0.187
11 Jfibtyota a7Cfiotaza 0.125 0.107 0.175 0.077 0.071 0.057.0.14?
12 lydroc/a t/irus c/a tfira ta.‘13 Anflfiirva sun 0.213 0.214 0.199 0.106 0.232 0.23114 jbnfia rwfians 0.259 0.26715 ékzte/aabfia sag 0.202 0.120 0.13716 I/0/lea 5,0,0. 0.100 0.093 0.134 0. 07717 62/322073 oé/aazata 0.164 0.09518 Ckrapjul ara/one 0.075 0.125
19 laarancik papilasa
20 (AL,b%ninma tetrastanatjca
21 I0.£}’£*fl0$.00I'a 0. 240 0. 092 0.130 0. 277 0. 222 0.121 0.222 0. 096 0.135 0. 313 0.179 0. 08-1
22 Jkvzassua I/fcjfib/jut 0.124 0.117 0.095 0.185 0.214 0.142 0.140 0.052 0.185 0.177 0.232 0.06?
23 Jlayrfasrstal24 S 0'1/p/Icatu: 0. 173 0. 230
25 .2 taaneriur 0.232 0.222 0.175 J J 0.18426 .5.‘ njgr/5t1'1' 0.123 0.117 0.140 0.112 0.121 0. 248 0.12 0.172 0. 07.1 0.133 0.134 0. 267
27 I‘:/rb1'/Jan’: ca//o1'a’e.s' 0.117 0. 236 0.101 0.159 0.159 0.152 0.140 0. 336 0.159 0.115 0.167 0.183
28 I.’ or/rate 0.169 0.153 0.119 0. 208 0. 053 0. 236 0.170 0.189 0. 075 0.106 0. 224 0.12129 I.’ tz/rbf/iata 0. 197 0. 200
30 (AGJZE/£dTun.Aeterap/atas L 0.146 0.246 0.141 0.045 0.241 0.172 0.145 0.243 0.155 0.18231 5?/}b7e//a acervsa 0.063 0.070 0.137 0.10032 ékacilaryh cartfiaana 0.259
33 éfcnmssa
34 63302/is
35 éffb/itbra

TOTAL 1. 775 2. 326 2. 263 2.080 2. 505 2. 421 2.152 2. 434 2. 451 1.958 2.539 2. 4211NUIBEROFSPECIES 9 14 15 10 14 14 1116 16101414



TABLE - 21b

SPECIESWISE .SHANNQN.wE.AVER'. DIVERSITY
S'T.A'T 1()D1-'3 S‘T'AWT 1()P4-4

S1.
N0. SPECIES INTERTIDAL SUBTIDAL INTERTIDAL SUBTIDAL

Pre- Postj Pre- Post- Pre- Post4 Pre- PostIon. Ion. Ion Ion. Ion. Ion. Ion. Ion. Ion. Ion. Ion. Hon

1 (0A,b57tanaaanada caqprassa 0.366 0.238 0.357 0.362 0.228 0.3252 I//Va 5,0,0. 0. 099 0.145 0. 083 0.1573 Cfiaetananafia antanniaa 0.150 0.1234 67ka&pflora awriba 0.127
5 (ha/acne sqa 0.212 0.048 0.070
6 /Icetabz//ar1'a ca/you/as 0. 292 0. 2497 €007’:/1 5,0,0. 0.133 0. 201 0. 099 0.196 0.110 0.10(
8 la/Mada 570.0. 0. 316 0. 241 0.139 0. 365 0. 215 0. 287 0. 241 0.136 0. 275 0.335 0. 255 0.171
9 /2/aniqpsi3'pwcfiynena 0.01710 lbtoaanaus sf/Ira/osus 0.254 0.271
11 flictyvta aficfiotana 0.12512 £?u7vc[atdrus clatfiratur 0.046 0.106 0.115 0.12113 /mpfijroa 5,0,0. 0.187 0. 054 0.167 0.176 0.128 0.193
14 ./anja rz/be/1.5’ 0. 066 0.131 0.058 0. 234 0.110 0.182 0.110 0.21215 6?ate/oaéja qua 0.153 0.054 0.120 0.101
16 Iyp/tea spfl. 0. 0951 0. 133 0. 091 0.102
17 6'3/axaura ab/0/zgata 0. 115 0. 10618 Ckrzziut aka/one 0.177 0.103
19 [aurvwcia_papf/asa 0.161 0.041 0.098 J 0.145 0.069 0.050 0.208 0.030 0.088
20 (AL,b€minma netnastanatiaa 0.249 0.15% 0.080 0.20 0.228 0.242 0.302 0.29121 /Zgyp/zaspora 0. 271 0.048 0.16 0. 276 0. 290 0.141. 0.190 0.211 0. 068 0. 267 0. 313 0. 054
22 Jbvgassap I/fcjfb/fa: 0.109 0.074 0.083 0.179 0.226 0.106 0.145 0.102 0.034 0.028 0.273 0.088
23 S l}’!'f0S}’Stel 0.136 0. 081 0.123 0.153 0.176 0. 273 0.156 0. 076 0. 034 0.161 0. 086 0.12124 S 0’:/,0/1'catz/I 0. 273 0. 101 0. 163 0. 26."25 .53 ta/merju: 0. 159
26 .52 I1)?/1t1'1' 0.120 0.16; 0. 257 0.179 0.127 0.151 0.107 0.119 0.165 0.196 0.140 0.191’27 ibrbiaarja canajdhs 0.090 0.22 0.070 0.134 0.184 0.203
28 7.’ or/zeta 0.120 0. 259 0. 087 0.153 0.111 0.144
29 I.‘ tz/rm’/zata 0. 083 0.159 0. 261 0.185 0.160 0.166 0.171
30 (AG)6b/jb7ut.fieterap/atas 0.163 0.219 0.096 0.080 0.06331 6?/jU7e//3 acervsa 0.185 0.050 0.086 0.074
32 ékacflarja cvrijbata 0.139 0.083 0.157 0.208 0.063 0.17533 6.‘ crassa 0.134 0.122 0. 111* 0. 208 0.115 0.17.‘34 6.’ ea’://is 0. 076 0. 06035 6.‘ fa/jfera 0. 064 0. 112

TOTAL 2.070 2.514 2.47 1.913 2.537 2.551 2.218 2.491 2.607 2.283 2.456 2.518NUIBEROFSPECIES 111718 101715 1218 20111818



TABLE - 21C
3 P E C 1 E S‘WV1 S E

‘SHANNON-WEAVER '— D ' V E R S ' T Y

S T'AUT 1(31V- 5
$1.
No. SPECIES INTERTIDAL SUBTIDAL

Pre- Post- Pre- Post
I0n. Ion. Ion. Ion. Ion. Hon.

1 (0A)!hterananada cvwwutuxa
2 fl/Va 5,0,0.
3 tfiaetapanafia antenaina
4 67ba2pwora parvhu 0.170 0.075 0.090
5 (‘at//erpa 5,0,0. 0. 123
6 Atetaéwlaria calrru/us
7 (baby: sun
8 la/1'1ea’a 5.0/7. 0.349 0. 211 0.168 0. 339 0. 207 0. 337
9 lb/bwibw573'pucfiywe1a 0.200 0.182 0.092 0.226

10 lktoaanpas sf/jculasas 0.282 0.161 0.248
11 flvctyvta d7cfiata:a 0.161 0.162 0.216 0.160
12 .6’/a’roc/at/in/.5‘ c/atfiratz/.* 0. 174 0. 092 0. 05913 Azpwfrva and 0.233 0.169 0.199
14 J%nfia.rwbams 0.083 0.075 0.154 0.192
15 6'12: te/oz/bf: 5,0,0.
16 Abwwea sqa 0.213 0.055 0.081 0.105
17 62/bxaura oblamzana18 6Era:ju:.aKa£ama 0.083 0.101 0.343
19 laurancja papi/bsa 0.207 0.193 0.140 0.218 0.300 0.343
20 (AL J/’aa’1'/Ia tetra.s'topat1'ca
21 /fgywwvxpana 0.252 0.213 0.088 0.194 0.081 0.162
22 ->”ar£assuI 1'/1'c1'fo/1'1/I 0.201 0.127 0.275 0.127 0.137 0.099
23 S lyrics/Ste: 0. 064 0. 183 0. 109 0.06824 .53 0’:/p/1'catz/1 0. 147
25 .2 tanneriul
26 .53 r1'£fit1'1' 0.148 0. 083 0. 267 0.144 0. 092 0.144
27 lbrbiaarja conofdks 0.196 0.291 0.144 0.160 0.068 0.093
28 If or/late 0.177 0. 097 0.101 0.194 0.177 0. 043
29 lTtart£ma£a
30 (AG )6?/1'a’1'z/I fie (crop/atos
31 6?/fidfe/la acenasa 0.123 0.101 0.092 0.090
32 ékzcflarfa carticata 0.148 0.107 0.092 0.206 0.068 0.01933 63 crass: 0.179 0.160 0.154 0. 08734 6.’ edu/1': 0. 075 0. 09635 63 fa/ifera 0. 101 0. 059

TOTAL 2.194 2.713 2.839 2 332 2 567 3.107
NUIBER OF SPECIES l 1 1 8 2 1 1 2 1 8 2 1
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moderate range of diversity index of 1.78 to 2.33 has been
recorded for all stations. The monsoon and postmonsoon show

nearly higher diversity of 2.33-to 2.71 and 2.08 to 3.1
respectively. In general the maximum values of the total
diversity index for all 5 stations both tidal parts,
eventhough they have difference in species, are almost
similar. The monsoon and postmonsoon support more number of

species and individuals too.

(c) Community Comparison (Tables 22"26)

The results of relative similarities between all 5
stations during the three seasons, which are considered for
the study of community comparison, has been presented into
different tables. The tables consider the following details
respectively (1) comparison within the system (2) comparison
between the system5(3) comparison between the intertidal
parts (4) comparison between the subtidal parts and (5)
comparison between subtidal and intertidal parts. The data
of common and uncommon species between the comparing system

is analysed to get index of similarity and quotient
similarity.

Here the index of similaity considers the real
value of common species and it is always higher in number
than the uncommon species, and it positively increases when
common species are higher in number than uncommon species.
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In general, the index of similarity have high value when the
difference between the common and uncommon species is
higher. Here the values of similarity index of more than one
is also considered as 1 (100%).

In the first level of comparison which considers
the comparison between the stations exhibit almost 100%
similarites except in station II, where the premonsoon has
only 33% of similarities. So this result also supports the
View of community structure of all stations where the
intertidal part and subtidal part of all stations show
almost same species during all three seasons.

The relative similarity of comparison between
systems (stations) show the total value of 28% to 100%
during premonsoon, 15% to 62% during monsoon and 12% to 61%

during postmonsoon. It can be understood that the number of
uncommon species slowly increase from the premonsoon to
postmonsoon and in postmonsoon it shows the lowest
similarity index. In case of the comparison between the
intertidal parts which exhibits a value of 55% - 100% during
premonsoon, 25% to 100% during monsoon and 23%-100% during
postmonsoon show almost 100% similarities in almost all
seasons and the range inceases from premonsoon to
postmonsoon. The 100% similarity during all seasons has been
recorded in almost all in 2nd level comparison and few in



TABLE -22
ClDh4n4l}Dll T'Y (3()N1F’A.R l S1314

1 ° COIPARISON IITHIN THE SYSTEIS

PREMONSOON MONSOON POST MONSOON. SYSE I I I 'No. TEI Common- Un Relative Common Un- Relative Common Un- Relative
Spec- Common Similarity Spec- common Similarity Spec- common Similarityies Spec- ies Spec- ies Spec

ies lndex Quotient ies Index Quotient ies vlndex Quotient

1 I 7 5 2.80 -3.50 9 1 0 1.80 9.00 1 0 9 2.20 -10.00
2 II 8 5 0.33 -2.67 1 O 1 0 2.00 0.00 1 0 1 0 2.00 0.00
3 III 7 6 2.33 -7.00. 1 0 1 4 1.43 2.50 1 1 1 1 2.00 0.00
4 IV 8 7 2.90 -8.00 1 3 9 2.89 -3.25 1 4 1 O 2.40 -3.5
5 V 1 0 1 0 6.67 -1.43 1 5 6 5.00 -1.67 2 0 2 20.00 -1.10

TABLE - 23
CIC)N1N1LlDll T‘Y’ C3C)NlP’A.R.l S1019

2 -COPARISON BETIEEN THE SYSTEMS ( Stations )

P R.EZN1C)PJE3()()PJ N1C)bJE3C)C)bl P10 S'T lw(JlN SIDIDIV
SYS

No, TEI Common Un Relative Commog Un- Relative Commog Un- Relative
Spec- Common Similarity Spec- common Similarity Spec- common Similarityies Spec- ies Spec- ies Spec

ies Index Quotient ies Index Quotient ies Index Quotient
1 AB 7 1 2 1.17 1.40 8 2 6 0.62 0.44 8 2 7 0.59 0.422 AC 6 1 5 0.80 0.67 6 3 8 0.32 0.19 6 3 8 0.32 0.193 AD 5 2 2 0.46 0.29 5 4 3 0.23 0.13 5 4 7 0.21 0.124 AB 6 1 8 0.67 0.50 7 3 6 0.39 0.24 8 3 9 0.41 0.205 BC 6 1 5 0.80 0.67 6 4 0 0.30 0.18 7 3 5 0.40 0.256 BD 5 2 4 0.42 0.26 6 4 1 0.29 0.17 4 5 2 0.15 0.087 BE 6 2 0 0.60 0.43 8 3 4 0.47 0.31 7 4 4 0.32 0.198 CD 5 2 3 0.43 0.28 7 4 1 0.34 0.21 8 3 9 0.41 0.369 CE 7 1 5 0.93 0.88 9 3 4 0.53 0.36 9 3 9 0.46 0.30
10 DE 7 1 8 0.78 0.64 9 3 5 0.51 0.35 1 1 3 6 0.61 0.44
11 ABC 6 2 4 0.75 0.33 6 5 8 0.31 0.12 6 5 2 0.35 0.13
12 ABD 5 2 8 0.54 0.22 5 6 3 0.23 0.09 4 7 3 0.16 0.06
13 ABE 6 2 7 0.67 0.29 7 5 2 0.40 0.16 6 6 5 0.28 0.10
14 ACD 4 3 8 0.32 0.12 4 7 3 0.16 0.06 4 7 6 0.16 0.06
15 ACE 6 2 6 0.69 0.30 6 6 2 0.29 0.11 6 6 8 0.27 0.10
16 ADE 4 4 1 0.29 0.11 4 7 5 0.16 0.06 4 8 5 0.14 0.07
17 BCD 4 4 0 0.30 0.11 4 7 5 0.16 0.06 4 7 7 0.16 0.06
18 BCE 6 2 8 0.64 0.28 7 6 8 0.31 0.12 7 3 6 0.33 0.13
19 BDE 4 4 3 0.28 0.13 4 7 7 0.16 0.06 4 8 6 0.14 0.05
20 CDE 5 3 6 0.42 0.16 7 6 3 0.33 0.07 6 7 7 0.23 0.09
21 ABCD 4 5 1 0.31 0.09 4 9 5 0.17 0.04 4 9 8 0.16 0.04
22 ABCE 6 3 5 0.69 0.21 6 8 0 0.30 0.08 6 8 6 0.28 0.08
23 ABDE 4 5 4 0.30 0.08 4 9 9 0.16 0.04 4 107 0.15 0.04
24 ACDE 4 5 3 0.30 0.82 4 101 0.16 0.04 4 110 0.15 0.04
25 BCDE 4 5 4 0.30 0.08 4 103 0.16 0.04 4 111 0.14 0.04
26 ABCDB 4 6 1 0.30 0.07 4 123 0.16 0.03 4 132 0.12 0.03

A = System-I . B = System-II C = System-III D = System-IV E = System—V
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3rd level comparison. Comparing to intertidal part the
subtidal part shows better range in almost all three seasons
ie. 90 to 100% similarity during premonsoon, 44 to 100%
during monsoon and 42 to 100% during postmonsoon. Here even

in postmonsoon the 4th level comparison shows 100% relative
similarity index. But at last when we consider the
comparison between the intertidal parts as a whole (Table
24), it represents 60% similarity at premonsoon, 16% at
monsoon and 3% at postmonsoon. It can be concluded that the
different stations have their own type of species, and the
common species has a number of 4 during all three seasons
but the uncommon species increases from 66-123-132 during
premonsoon, monsoon and postmonsoon respectively.

4.4 SEAWEEDS AND ENVIRONMENTAL FACTORS

The relative ecological position of the species
against environmental factors were analysed in two ways. (1)
hierarchical cluster analysis and (2) Multiple regression.
The results of cluster analysis have been represented to
know the hierarchical distribution in the form of numerical

distance of seaweed species in different seasons and the
results of multiple regression are presented to show
significant relationship in the form of positive or negative
correlation between the forcing factors and the seaweeds.



TABLE - 24
CIOIWIMIJIQ l'T‘Y (3()h4F’A1R.1 S1019
3 °COIPARISON BETIEEN INTERTIDAL PARTS

PREMONSOON MONSOON POST MONSOONInter I
Notidal Common Un- Relative Common Un- Relative Commor Un- Relative

parts Spec- Common Similarity Spec- common Similarity Spec- common Similarityies Spec- ies Spec- ies Spec
ies Index Quotient ies Index Quotient ies Index Quotient

1 AB 8 4 4.00 -2.00 10 10 2.00 0.00 11 9 2.44 -5.332 AC 8 4 4.00 -2.00 11 9 2.44 -5.50 10 13 1.53 3.333 AD 6 9 1.33 2.00 8 16 1.00 1.00 10 15 1.33 2.004 AB 7 6 2.33 -7.00 10 12 1.67 5.00 8 20 0.80 0.675 BC 8 6 2.67 -4.00 11 11 2.00 0.00 12 10 2.40 -6.006 BD 7 9 1.56 3.50 10 14 1.43 2.50 9 18 0.50 1.007 BE 6 10 1.20 1.50 11 12 1.83 11.00 9 19 0.95 0.908 CD 7 9 1.56 3.50 11 13 1.69 5.50 12 14 1.71 6.009 CE 8 6 2.67 -4.00 13 9 2.89 3.25 11 17 1.29 1.33
10 DE 9 5 3.60 -2.25 12 14 1.71 6.00 13 15 1.73 6.5011 ABC 7 10 2.10 2.33 9 20 1.35 0.82 8 25 0.96 0.47
12 ABD 5 17 0.88 0.42 5 33 0.46 0.18 7 30 0.70 0.3013 ABE 6 13 1.39 0.86 7 27 0.78 0.35 6 34 0.53 0.21
14 ACD 5 17 0.88 0.42 6 31 0.58 0.24 7 32 0.66 0.2815 ACE 6 13 0.92 0.86 8 33 0.73 0.32 6 36 0.50 0.2016 ADE 4 21 0.57 0.24 3 35 0.43 0.17 5 39 0.39 0.1517 BCD 4 13 0.92 0.44 5 36 0.42 0.16 5 39 0.39 0.1518 BCE 6 15 0.80 0.67 9 24 1.13 0.60 8 31 0.77 0.3519 BDE 5 19 0.79 0.36 4 39 0.31 0.11 4 40 0.30 0.1120 CDE 6 16 1.13 0.60 8 29 0.83 0.38 7 38 0.55 0.23
21 ABCD 4 27 0.59 0.17 3 53 0.23 0.06 4 53 0.30 0.0822 ABCE 6 18 1.33 0.50 7 37 0.57 0.19 6 46 0.52 0.15
23 ABDE 4 27 0.59 0.17 4 50 0.32 0.09 4 56 0.29 0.0824 ACDE 4 27 0.59 0.17 4 51 0.31 0.09 4 58 0.28 0.07
25 BCDE 4 29 0.55 0.16 4 53 0.30 0.08 4 59 0.27 0.07
26 ABCDB 4 34 0.74 0.13 4 53 0.25 0.07 4 70 0.23 0.06

A = IT of System-I B = IT of System-II C = IT of System-III D = IT of System-IV
E = IT of System-V ( IT = Intertidal part )



TABLE - 25
ClDlMlMlJP41 T‘\' CIC)N1P’A.R.I S1D19

4 ° COIPARISON BETIEEN SUBTIDAL PARTS

PREMONSOON MONSOON POST MONSOONSub- I I
N0 tidal Common- Un Relative Common Un- Relative Commor Un- Relative

Parts Spec- Common Similarity Spec- common Similarity Spec- common Similaritycies Spec- ies Spec- ies Spec
ies lndex Quotient Index Quotient ies Index Quotient

1 AB 9 2 9.00 -1.29 11 6 3.67 -2.20 11 6 3.67 -2.202 AC 7 5 2.80 -3.50 9 13 1.39 2.25 8 13 1.23 1.603 AD 6 9 1.33 2.00 9 13 1.39 2.25 8 16 1.00 1.00
4 AB 7 8 1.75 7.00 11 10 2.20 -11.00 11 13 1.69 5.505 BC 6 8 1.50 3.00 11 9 2.44 5.50 8 13 1.23 1.606 BD 7 7 2.00 0.00 7 17 0.82 0.70 7 18 0.78 0.647 BE 7 8 1.75 7.00 9 14 1.29 1.80 10 15 1.33 2.008 CD 7 6 2.33 -7.00 12 10 2.40 -6.00 12 9 2.67 -2.409 CE 8 5 3.20 -2.67 13 9 2.84 -3.25 12 12 2.00 0.0010 DE 9 5 3.60 -2.25 13 9 2.89 -3.25 14 11 2.55 -4.67
11 ABC 6 11 1.64 1.20 7 24 0.88 0.41 7 22 0.96 0.4712 ABD 6 13 1.39 0.86 7 24 0.88 0.41 5 31 0.48 0.19
13 ABE 7 11 1.91 1.75 8 22 1.09 0.57 9 29 0.93 0.3214 ACD 5 15 1.00 0.50 6 30 0.60 0.25 6 29 0.62 0.3215 ACE 7 10 2.10 2.33 8 24 1.00 0.50 9 23 1.17 0.6416 ADE 5 18 0.83 0.39 6 31 0.58 0.40 7 32 0.66 0.28
17 BCD 6 12 1.50 1.00 6 30 0.60 0.25 5 32 0.47 0.1918 BCE 7 10 2.10 2.33 8 25 0.96 0.47 7 29 0.72 0.32
19 BDE 5 18 0.83 0.39 5 34 0.44 0.17 5 38 0.40 0.1520 CDE 6 14 1.30 0.75 10 22 1.36 0.83 9 27 1.00 0.5021 ABCD 5 20 1.00 0.33 5 42 0.48 0.14 5 41 0.40 0.1422 ABCE 7 13 2.15 1.17 6 39 0.62 0.18 7 36 0.78 0.24
23 ABDE 5 23 0.87 0.28 5 43 0.47 0.13 5 47 0.43 0.1224 ACDE 5 22 0.91 0.29 5 46 0.44 0.12 5 48 0.42 0.12
25 BCDE 5 22 0.91 0.29 5 46 0.44 0.12 5 48 0.42 0.12
26 ABCDq 5 27 0.93 0.23 5 55 0.46 0.10 5 57 0.44 0.10

A = ST of System-I B = ST of System-II C = ST of System-III D = ST of System-IV

E = ST of System-V ( ST = Subtidal part )

TABLE - 26
C1DlM1flIJPJI 1‘\' C3C)N1P’A.R.l S4019

5 °COIPARISON BETIEEN INTERTIDAL AND SUBTIDAL PARTS

P R.El%(Dl4E3()()bJ h4()PlE5C)C)bJ PID S‘T' N1C|N SlD(Dl4
. SYS

No. TEI Commonl Un Relative Commo5 Un- Relative Commo5 Un- Relative
Spec- Common Similarity Spec- common Similarity Spec- common Similaritycies Spec- ies Spec- ies Spec

ies lndex Quotient Index Quotient ies Index Quotient

1 1 4 66 0.61 0.07 4 123 0.162 0.03 4 132 0.12 0.03
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4.4.1 Hierarchical cluster analysis

The relative ecological positions of the species
with respect to environmental- factors are estimated
simultaneously using agglomerative hierarchical cluster
analysis (Norusis, 1986), and the results are presented in
the form of dendrogram for both the tidal parts separately
and combined results during 3 seasons are tabulated. Here
the species of all stations in South Andaman are grouped
together for convenience. Because of the dissimilar units of
the respective parameters, mean values for each species and
parameters are tranformed into zero (0) scores, such that
each parameter showed a mean of '0' and a standard deviation
of 1. Cluster are combined using average linkage between
groups; squared distances formed the similarity measure for
each variable. All parameters are weighed equally. The
resulting dendrogram (Fig. 20-22) shows the relationship
between species and species groups in the study area, with
respect to mean values of the environmental parameters.

During the premonsoon season, the result of
intertidal part shows two sub groups of species,
Enteromorpha compressa and Halimeda spp. form a group and

rest are grouped seperately (FIg. 20a). At the same time in
the subtidal part the species have only one group with
Halimeda spp. and Padina gymnospora in domination (Fig.
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FIGURE - 20c
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L

FIGURE - 21b
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FIGURE - 21c
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FIGURE - 22a
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20b). However the dendrogram of both tidal parts together in
postmonsoon express all species in one group with the
Halimeda spp., Enteromorpha compressa and Padina gymnospora

in domination (Fig. 20c).

During monsoon season, in contrast to premonsoon,
the intertidal part has only one group with usual
Enteromorpha compressa in the top (Fig. 21a). On the other
hand, in the subtidal part there are four distinct groups in
which Turbinaria conoides alone dominates among all the
groups (Fig. 21b). Here, in the combined tidal parts
dendrogram reveals that, there are three main groups with
more than three species at the same time the species
Enteromorpha compressa controls the overall domination as a
single species in one group. (Fig.21c)

Finally in postmonsoon season, the intertidal part
has four subgroups, where two are main subgroups having the
rescaled distance of cluster combine more than ten. Among
these groups, one is dominated by the species of
Enteromorpha compressa, another group is by Turbinaria
conoides and Padina tetrastomatica is followed after the
above two groups. (Fig. 22a). But in the subtidal part,
though there are four distinct groups, the group which has
the species of Sargassum duplicatum, Padina tetrastomatica,
Padina gymnospora, Sargassum ilicifolium and Halimeda spp.
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have the overall domination against all other three groups.
(Fig.22b)

The combined tidal parts show two distinct group
dominations where the species of Acetabularia calyculus,
Enteromorpha compressa, Turbinaria conoides and Halimeda
spp. stand in one group and the rest form another group.
(Fig.22c)

In general, the species Enteromorpha compressa
dominates in intertidal part in all three seasons and the
Halimeda spp. dominates in both tidal parts in all three
seasons. But in subtidal part the species of alginophytes
always have their prominant domination in certain level in
all three seasons, more over it increases gradually from
premonsoon to postmonsoon. On the basis of economical point

of view it is clear that during monsoon and postmonsoon the
species of alginophytes form seperate group and also
dominate. Even though the species Enteromorpha compressa and

Halimeda spp. which come from other algae group have the
domination in all three seasons, the alginophytes cover
major area with more number of species and support the idea

that South Andaman is totally suitable for alginophytes
culture.

4.4.2 Multiple regression analysis(AnnmuweH)

The results of multiple regression are presented
to show significant relationship in the form of positive or
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negative correlation between the forcing factors and the
seaweeds. Here the forcing factors (Environmental
parameters) are considered as independent variables and the
seaweeds which are affected (positively and negatively) by
environmental factors are considered dependant variables.
The multiple regression results contain F test and T test as
main features. (Tables Ia - Va and Ib - Vb) The significant
results are also presented in the table (27). Here, all 40
observations (fortnightly 20 months) have been included
which contain groupwise biomass (agarophytes, alginophytes
and other algae) and the environmental factors like tide,
rain, relative humidity, wave, depth and light as common
forcing factors and atmospheric temperature, water
temperature, salinity, dissolved oxygen, phosphate, nitrate,
nitrite and silicate as specific forcing factors.

In station I, the significant result of F.test
supports other algae with 99.79% at Intertidal part,
alginophyte with 95.97% at subtidal part, and totally for
all species with 98.01%. In station II (the intertidal part)
F. test does not support any group, at the same time at
subtidal it supports with 98.04% which is significant for
all groups (total). In station III for the subtidal and
intertidal parts, F.test result is highly significant for
all groups. In station IV intertidal part is highly
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TABLE - 27

S Y S'T'ElW l\l4l) F‘C>R.C llV(3
B E'T\NI3I5Pl

( ENVIRONIENTAL ) F /\ C T OR S

F - TEST T - TEST (Level of significance) 96
SYS- DEPENDENT
TEI PART VARIABLE (Leval of COIION FORCING FACTORS SPECIFIC FORCING FACTORS

Significa
(Seaieeds) nce) 96 Ti R RH I D L T1 T2 S D0; P04 N01 N09 Si

Inter Other Algae 9 9 ' 7 9 JTidal Alginophytes 8 7 ° 4 5 H599
Agarophytes 5 0 ° 5 3

1 In Total——————8T 04
Sub Other Algae 3 7 ° 5 2Tidal Alginophytes 9 5 ° 9 7 N899

Agarophytes 5 4 ° 2 7In Total—— 98. Ol N597 N59"
Inter Other algae 7 9 ° 3 7
Tida Alginophytes 8 6 ° 1 7

Agarophytes 6 0 ° 2 02 In Total-———-79.76 P59Sub Other algae 8 7 ° 7 5 P598Tidal Alginophytes 9 2 ° 1 4 P893Agarophytes 5 8 ° 3 8 P895In Total——- 98. 04 PS9
Inter Other algae 9 9 ° 9 O 599
Tidal Alginophytes 9 9 ° 9 7 F599 P899Agarophytes 9 9 ° 2 5 N599 W5973 In Total———99. 93 —-—-IN59 Ps99Ps9Sub Other algae 9 5 ° 3 5 P895Tidal Alginophytes 9 8 ° 9 1 F597Agarophytes 9 9 ° 9 9 P599 P899 P399

In Total——— 98. 42

Inter Other algae 9 4 ° 0 0 F597Tidal Alginophytes 9 7 ° 0 0 P599
Agarophytes 9 8 ' 7 6 P598

4 In Total——————98.07 —-Ps9

Sub Other algae 9 9 ° 9 3 9595 F59Tidal Alginophytes 7 9 ° 5 6
Agarophytes 7 0 ° 6 3

In Total———78. l9

Inter Other algae 9 9 - 9 9 P599 N599 ‘N599Ps99
Tidal Alzinophytes 9 9 - 9 9 P599 msssl P599P599Agarophytes 9 9 - 9 0 599 N59!5 In Total——-—-99.99 —-P59 N599 PS9.Sub Other algae 9 9 ° 9 O N598 P590Tidal Alginophytes 9 9 ° 9 7 P599 P598Agarophytes 9 9 ° 7 9 P599 P598In Total--—-99.95 P59 P59"

TI = Tide R = Rain RH = Relative Humidity I = lave D = Depth L = Light
T] = Atmospheric Temperature T2 = later Temperature S = Salinity D0; = Dissolved Oxygen
PO. - Phosphate N0 3rate NO 2 = Nitrite Si = Silicate
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significant _supported by the environmental factors for all
groups except other algae whereas the subtidal part is
highly singnificant only for other algae group. Station V
shows that the environmental factor is highly significant
for all groups like that of station III.

In general according to F.test the alginophytes
and other algae have been supported by highly significant
environment in six tidal parts but at the same time the
agarophyte has got 5 tidal parts. So it can be concluded
that the environmental factor is highly significant for all
species in all stations except in station V.

From T - test the significance of independent
variables (specific and common forcing factors) has been
analysed individually in detail and the results are
presented in table 27. The content of the result is as
follows.

In station I, the intertidal part is negatively
affected by rain only. The intertidal part of station I
(College area) is situated near the civilized area. Due to
rain, chances of seawage deposition near the shore is more
and may reduce the seaweed growth considerably. In the
subtidal part most of the rocks are exposed out of the sea
from the subtidal part and may affect the bottom seaweeds by
breaking the waves at the top which may influence erosion at
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the bottom. The Nitrate also has the positive significant
value. The intertidal part of the station II which is
situated near the Burmanala region is positively affected by
the Phosphate and the subtidal part has the salinity in
positive significance.

In station III (Cheriadapu), the intertidal part
has been negatively affected by rain, atmospheric
temperature, salinity, dissolved oxygen and silicate. Here
the intertidal part is full of mangroves, due to over rain
the nutrients accumulate only near the bottom of the
mangroves, which may reduce the intertidal salinity
considerably and silt deposition also will increase. Due to
over temperature the mangroves undergo photorespiration

cause (characteristic of C3 plants) which ultimately release
more Carbon dioxide and may cause the dissolved oxygen
defficiency for the seaweeds. In subtidal part the light and
nitrate has positive significant correlation and the
silieatem which» affects the intertidal part ~alse-extenEs
negative-eerrelation uptowsubtidal part. The~—mangreves——e£

the- intertidal part extends its branches towards
considerable subtidal area and affects the light penetration
to~subtidal—region.

Station IV (Pongibalu) has long intertidal part,
due to long period of exposure to the tide shows positive
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significance at the same time so many creeks and excessive
rain gives negative significant correlation. In the subtidal
part like station I the exposed rock from the subtidal part
affects the seaweeds by breaking the waves, and the reason
for influence on salinity may be due to creek and over rain.

Station V (Wandoor) has long intertidal part, due
to long exposure period the tide has the positive
correlation and since it is near open sea area heavy waves
show negative significant values. Due to over exposure the
temperature affects negatively and the scarcity of dissolved
oxygen also affects positively. The creeks near the shore
may be affected by reduced salinity,and—depesiEien—e£——mere

~~-.—s At»—the——-as- a m.e«—
over——siit—£he»turbiditymmaywdisturb the light- penetration.

Apart from this the salinity and nitrate also affects
considerably.

To conclude this, in general the common forcing
factors like tide, rain, light, wave and specific forcing
factors like atmospheric temperature, salinity, dissolved
oxygen, phophate, nitrate and silicate play major role by
affecting positively (or negatively) the seaweed growth
considerably has been proved by the T-test.
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5.DISCUSSION

In the present study, the survey on seaweed
resources were carried out in'9 islands of Andaman and
Nicobar group of islands. In which, the Andaman group
comprises South Andaman, Mayabunder (Middle Andaman),
Diglipur (North Andaman), Neil and Havelock islands. The
Nicobar group includes the following islands namely Car
Nicobar, Terassa, Chowra and Bumpoka. So far, except
Terassa, Chowra and Bumpoka islands, the rest of the
island's seaweed resources have been studied qualitatively
by Martens (1965), Hills (1959), Srinivasan (1965, 1969,
1973), Taylor (1966). But for the first time, the potential
resources of seaweeds of above said islands are analysed
quantitatively. Furthermore, in South Andaman the seaweed
ecosystem is approached with a newly developed model (Fig.
23). The population and community level of interaction, and
also the influence of environmental factors on seaweed
ecosystem are analysed thoroughly.

5.1 SURVEY

From the overall survey results, it is observed that
the alginophytes have the maximum standing crop biomass and

it is predominantly higher in Andaman group (Table 11). It
means the alginophytes standing crop biomass covers more
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than half of the total standing crop biomass of all
seaweeds. The alginophytes covering 44590.22 1 15757.20t and

the total standing crop biomass of all seaweeds was 85124.57

1 33401.06t in the survey area of 2227.02 hectare. On the
other hand, the agarophytes are estimated only with 7055.32
1 3563.37 t, comparatively 6 times lesser than the
alginophytes quantity.

In all the islands, the alginophytes estimated
were in good quantities, but the Andaman group has the
maximum biomass than Nicobar group. Havelock island has the

highest alginophytes biomass than the rest of the islands
(15347.37 1 4021.99 t). From the total alginophytes biomass
(44590.22 1 15757.20 t) almost one third comes from
Havelock, in which the genus Turbinaria represent the
maximum biomass followed by Sargassum. Apart from Havelock,
South Andaman also has the second maximum biomass of

alginophytes (10458.97 + 4191.90t). Though all the islands
have comparatively good alginophytes vegetation, the
Havelock and the South Andaman cover more than half of its

total alginophytes biomass (25806.34 t out of 44590.22t).
Jagtap (1983), in his littoral flora studies, observed good
growth of alginophytes in Andaman islands, similar observat
ion was also made by Gopinathan and Panigrahy (1983).

Considering agarophytes, though it has only
7055.32 1 3563.37 t for the whole area of all surveyed
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islands, the South Andaman (2266.39 1 778.67 t) and Car
Nicobar (1635.01 1 897.37 t) are the maximum contributers.
From the table 11, it is clear that except Mayabunder and
Diglipur (Middle and North Andaman) rest of the islands have

the agarophytes biomass in considerable quantities.

In a total area of Andaman group (1567.16 ha.), the
alginophytes biomass is38112.86 and the agarophytes has
4069.97 t. On the other hand in Nicobar group, the
alginophytes and agarophytes biomass are 6207.36 and
2985.35 t for the area of 659.86 hectare. That means, 24.32
t of alginophytes and 2.6 t of agarophytes are obtained per
hectare from Andaman group, at the same time 9.407 and 4.527
t of alginophytes and agarophytes biomass per hectare are
available from Nicobar group. From this view, the Andaman
group supports for alginophytes vegetation and the Nicobar
group supports for agarophytes.

Among other algae group the coral related genus
Halimeda spp. has the highest biomass in the intertidal area
in all the islands. Neverthless, the genus Enteromorpha also
one of the good competitor against Halimeda spp. in the
intertidal area.

In general, from this discussion it is true that the
Andaman and Nicobar islands are good in alginophytes
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vegetation. Apart from these study area, even in main land,
India, most of the survey reports have been published with
alginophytes dominant vegetation, The seaweed resource study
of Subbaramaiah gt gt. (1979) for the area of Athenkarai to
Rameswaram in the Palk Bay; Sreenivasa Rao gt gt. (1964) and
Chauhan and Mairh (1978) for Gujarat coast; Gulf of Kutch by
Chauhan and Krishnamurthy (1968); the survey report of
Bhanderi and Raval (1975) for Okha-Dwaraka coastal line;
Maharastra coast by Chauhan (1978); Andrapradesh coastal
line by Umamaheswara Rao (1978) and Idinthakarai to Pamban

(TamilNadu) by Krishnamurthy gt gt. (1967) are the reports
with good alginophytes vegetation in Indian coastal line.

In Mayabundar and Diglipur the overall seaweed
vegetation is below the normal, at the same time the
alginophytes exhibit comparatively better vegetation. Since
these two areas have many culture cites, the possibility of
further culture studies certainly lead to improve the
seaweed vegetation, similar observation is also available
from the report of Gopinathan and Panigraphy (1983).

In Neil Island, Gopinathan and Panigrahy (1983)
reported that alginophytes were growing less in quantity,
but during this study they are observed with a good quantity
of (7298.91 : 2364.99t) and also has comparatively been
better than of Mayabundar and Diglipur regions. In Car
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Nicobar also the same author observed poor seaweed
vegetation, but in this study area 34 species are identified
in which agarophytes and alginophytes are seven species
each. Here, eventhough the standard deviation shows high
fluctuation in biomass, it has been noticed that the most of
the alginophytes and also agarophytes have good vegetation.

In general, totally all 9 islands give a good support
for the alginophytes. The Andaman islands represent higher
quantity of alginophytes than Nicobar group of islands, on
the other hand the Nicobar group of islands show better
vegetation for agarophytes.

The marine algal resource report of Lakshadweep islands
(Subbaramaiah gt al., 1979b) represents the agarophytes with
better quantities than alginophytes. Since both the Nicobar
and Lakshadweep group of islands are coral oriented, it may
be possible to conclude that the coral oriented islands may
support for agarophytes vegetation, than alginophytes.
According to Chapman (1975), the Andaman islands may be
attributed to volcanic soils. During this study alginophytes
are predominant in all surveyed Andaman Islands, especially
in Mayabunder (Middle Andaman) and Diglipur (North Andaman)

though the agarophytes are less in vegetation, the
alginophytes are observed with better biomass. Thus, it may
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be possible to conclude that the volcanic soils of Andaman
is good for alginophytes.

In Andaman group the subtidal part has better
vegetation than intertidal part, it may be due to mangrove
vegetation. Jagtap (1983) reported that the mangrove
vegetation was more dense towards Middle Andaman compared to

the Little Andaman and South Andaman. Particularly about
1150km of Andaman and Nicobar group of islands are covered

by mangroves (Blasco, 1977). On the other hand in Car
Nicobar the intertidal part supports better vegetation than
the subtidal part. Here, the intertidal area are mostly free
of mangroves and also the shore has dead coral rocks in most
of the area. The uneven depth and local currents supress the
seaweeds in the subtidal part. Also the seasonal tidal
behaviour and other changes in the physical condition of the
marine environment brought about by monsoon that are
responsible for the fluctuation in the growth and abundance
of the intertidal algae.(Umamaheswara Rao and Sreeramulu,
1964; Umamaheswara Rao, 1972; Ganesan gt al., 1991).

Apart from this, absence of suitable substratum
which appears to be one of the important factor influencing
the distribution and abundance of seaweeds (Burns and
Mathieson, 1972). Also the influencing factors include
temperature, salinity, light, nutrients availability,
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biological competition, grazing, pressure, wave exposure and
substrata (Dring, 1982). In Andaman islands the coral
related genus like Halimeda ‘and Padina have better
vegetation during all seasons, especially mangrove covered
intertidal area. Similar observation was also made by King
(1990) in Papua New Guinea.

Finally, during this study, the information of
seaweed potential is estimated only for 9 islands and also
discussed that the alginophytes have promisable biomass.
However, intensive survey for a long period in other islands
of Andaman and Nicobar group would give much light on the
resources occurring in the natural habitat and on the raw
material available for expanding the seaweed industry in our
country.

5.2 THE MODEL

Since computer modelling has the profound effect
on scientific research, many phenomenon are now investigated

by complex computer models (Jerome Sacks et al., 1989). An
attempt was made to form a rational model for the seaweed
ecosystem of South Andaman. It has three main objectives,
viz., first to consider the population response of
individual seaweeds in different season, secondly the
sociological relationship at community level and finally the
effect of environment on seaweed ecosystem. Regarding this
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a compartment model has been developed (non-mathematical)
for the above said study, the necessary quantitative
analysis were carried out by related mathematical formula.

The model has five systems (stations), in each
system it has two parts namely intertidal and subtidal. In
each part the system variables (seaweeds) are observed in
different seasons. Since the study is aimed for economical
importance, the seaweed species are grouped into
agarophytes, alginophytes and other algae. To know the
availability of the species in different seasons, again they
are further divided into two groups like seral and climax
communities.

The compartment model, which has been developed
for these studies exhibits the function in detail (Fig.23).
It contains five systems with two parts namely subtidal and
intertidal, the system variables have given in the form of
other algae group (OA), alginophytes group (AL) and
agarophytes (AG), the arrows show the possible interactions
within the group and between the part. The input area which
contains the forcing factors are two types, one is specific
forcing factors for each individual system and second one is
common forcing factors for all systems. In figure 24, one
system has been represented with its forcing factors. The
system variable study has been explained in figure 25. It
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starts with sampling method, population details, grouping,
diversity approach for a part (subtidal or intertidal) and
community relationship between the two parts of system in
the form of similarity study.

The overall study approach with these main
objectives has been represented in figure 26. Here, the
first level of study starts from population level to know
the details of frequency, density, abundance, coverage,
dominance and patterns of distribution. The second level
starts with community composition in the form of diversity
for different seasons community comparison study with
similarity analysis. It is used to understand the species
that grow at a particular place to form a community in
different seasons and their diversity and similarity
pattern.’

Several environmental factors that influence the
distribution and abundance of the algal communities are
examined in third level in the name of common forcing factor
for all systems and specific forcing factor for each part of
the system. In community composition study, the diversity
pattern has been analysed in three ways. First it has been
analysed a community as a whole, secondly the community has

been subdivided into two groups on the basis of species
availability like climax and seral sub communities.
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The figure 27 expresses the 5 possible
compositions (i) comparison within the system, (ii)
comparison between the systems (iii) comparison between
intertidal parts, (iv) comparison between subtidal parts and
(V) comparison between intertidal and subtidal parts.
Finally, figure 28 explains the possible comparison in
different levels when the five parts are taken separately
for the study.

5.2.1 POPULATION LEVEL

In South Andaman, totally 55 species were recorded

during the period of investigation. For the sake of
developing a suitable model, some of the less economically
significant species were pooled and represented by 35 in
number. Among these 8 species are included in climax sub
community on the basis of availability in all the seasons
and the rest are included in seral community.

The monsoon and postmonsoon show high frequency
distribution. Since the premonsoon period has the initial
growing stage for most of the seaweeds, it should have got
more Z frequency, but the cluster form of distribution may
be the reason for the low frquency during premonsoon.

The subtidal part shows more abundance than
intertidal part. notably the station I has the lowest total
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abundance. Density (numerical strength) has the maximum
values during premonsoon and gradually reduces upto
postmonsoon. On the otherhand the density (wet weight) is
high during postmonsoon and ‘gradually increases from
premonsoon to postmonsoon. This inverse relationship may be
concluded like, during earlier growth, the numerical density
is higher for all species since they have numerous small
number of individuals and when the species grow, the
competition for necessory requirements leads to survive only
the fittest species. At the same time growth which expresses
the increment of weight and length of the organism
automatically shows increased density (wet weight). when
considering Zcover, the lowest %cover is exhibited in the
premonsoon season and the postmonsoon period shows the Z
cover nearly equal to that of the monsoon because of their
matured stages in the growth of most of the species during
this season. The dominance is always controlled by more than
one species in all the seasons. The species of Sargassum,
Turbinaria, and Halimeda define the dominant index in all
the seasons for both tidal parts. The dominant index is low
during premonsoon period and gradually increases upto
postmonsoon period. Since the premonsoon allows earlier
growth for most of the species, the dominant flow is shared
by many number of species and when they attain maturity the
number of dominant species are reduced. Finally the pattern
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of) distribution of seaweed species in South Andaman is
cluster (aggregated) in form and only during monsoon it
slightly nears the random distributions. In general the
alginophytes namely Sargassum spp., Turbinaria spp., and
Padina spp., the other algae species like Halimeda spp. and
Enteromorpha compressa have the strongest population control
among all species. On the basis of availability throughout
the season Sargassum spp. and Padina spp. (alginophytes)
have the relative importance with Halimeda spp-(other algae)

'5.2.2 COMMUNITY LEVEL

Individual organisms and the population formed by
them live as an assemblage of species population in any
given area forming a community. A community have certain
features in common, they are (i) %eral species occur in the
same area (ii) it is possible to recognise a community type
since the same group of species with more or less constant
composition occur in space and time and (iii) communities
tend to establish a dynamic stability (Michael, 1984). The
results of important value index and phytosociograph express
the social status of community structure that (i) in South
Andaman the seaweed community structure is mainly affected
by frequency (numerical strength) followed by cover and
density. (ii) Almost the intertidal and subtidal parts have
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the same community structure except intertidal part of
college area and Cheriadapu (because of civilization and
mangroves respectively). Considering the community change by

the sub community of seral and Climax, out of 35 species, 8
numbers come under climax group and also has the strongest
control all over the seasons. The rest of the species
classified in the seral sub community, in which some of the
species also control the dominant flow during certain stages
of different seasons. In economically important seaweed
subgroup, the alginophytes and the other algae group compete
in all the seasons at the same time subcommunities like
climax and alginophytes almost dominates in all stations.
The diversity index values for the community as a whole and
also for the sub communities have been moderate during
premonsoon and nearly high during monsoon and postmonsoon.
It may be confirmed that the monsoon and postmonsoon
support more number of species and individuals too. The
comparison between the systems expresses that the intertidal
and subtidal parts of each system almost have same type of
species during premonsoon. The ratio positively increases
upto postmonsoon, but different stations has its own species

specifically. The percentage of similarity is very high
during the premonsoon season, gradually reduces and has very
low values during postmonsoon. It is due to the increased
level of uncommon species.
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5.3 SEAWEEDS AND ENVIRONMENT

The results of seaweed ecosystem of South Andaman

have been analysed at population and community level so far.
It is expressed that the community as well as the individual
population have seasonal changes and also differences in
intertidal and subtidal levels. The seasonal development of
organism may be controlled (i) directly by primary
ecological factors such as favourable conditions of light
intensity, temperature, and nutrients (2) by environmental
signals photoperiod and narrow temperature interval or (3)
by endogenous cicannual clock which becomes synchronizer
(Zeitgeber), usually the annual course of photoperiod and in
algae (1) and (2) have been confirmed and reported by
Luning and Tom Dieck, (1989). Gruendling (l971)predicted
gross primary production of epipelic algae in Marin lake,
British Colombia, as a function of various ecological
factors and concluded that light and temperature were most
critical factors for the standing crop of dismids, diatoms
and bluegreen algae, on similar line Hatcher 35 El. (1977)
observed irradiance and temperature too contribute
significantly to variance in net photosynthesis of Laurencia
longicruris.

The most recent contribution to this line of study
is by Mathieson and Penniman (1986). with respect to
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photography of marine flora form from the isles of shoals
USA, all the above said evidences support the view that
environmental factors cause the change in the population and
community structure of seaweed ecosystem.

Considering the South Andaman the results of
multiple regression analysis state that there are strong
control of environmental factors on seaweed ecosystem (Table
- 27). The possible factors analysed here are tide, rain,
relative humidity, wave, depth, and light as a common
forcing factors and atmospheric temperature, salinity,
dissolved oxygen, phosphate, nitrate, nicrite—and——silieate
as specific forcing factors for each system. The substratum
and local environment have been analysed qualitatively.
Among common forcing factors the tide, rain, wave and light
influence the seaweed ecosystem. The tide is positively
significant for all three groups (agarophytes, alginophytes,
and other algae) in the area of intertidal part. The
internal zonation is considered to be primarily under the
influence of tidal levels and secondarily by other physical
factors (Mathieson et 31., 1977). Intertidal organism live
in a tidal environment and there has been a search for an

explanation in the rhythm of submergence and emergence.
Doty (1946) supports of this observation.
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The rain affects the intertidal parts with
negative significance which means reduced rainfall may
supports the seaweed growth. In South Andaman both the South

west and North East monsoons influence a lengthy nine month
period of rain fall. The continuous flow of rain water into
the sea may affects the seaweed vegetation.

The wave also has negative significance in the
intertidal seaweed community and also in the exposed plants
in a number of ways. (1) by increasing drag on plants
resulting plant removal, (2) by creating sediment which
erodes or abrades plants (3) by impact, caving and shering.

Lewis (1964) has considered the importance of wave
action in zonation of rocky shores. Southward and Orton,
(1954) and Kingspuri (1962) have compared algal population
of exposed and protected sides. The above reports have shown
that an increase in species diversity in the area of
moderate to high wave action.

The light has showed positive significance for the
agarophytes in the subtidal parts. The reason is that
agarophytes are receiving insufficient light in the subtidal
parts, otherwise it would have shown significant
distribution. Mathieson and Norall (1975); King and Schramm
(1976a, 1976b); Arnold and Murray (1980); Dring (1981) are
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reported that the agarophytes in the subtidal part are much
influenced by light.

Among specific forcing factors the atmospheric
temperature, ambient temperature salinity, dissolved
oxygen, phosphate, nitrate, nitrite and silicate play major
role on the seaweed growth of this island.

The both atmospheric and ambient tempreature
affect the intertidal part considerably with negative
significant. Ambient air temperature, and relative humidity
are the key factors contributing significantly in the mean
monthly biomass (Murthy et ‘al., 1989). An inverse
relationship between mean monthly biomass and ambient air
temperature was shown by Gaur et al. (1982) for Ulva lactuca
Lin. from Veraval coast of India. Murthy et al. (1978)
reported the same for the intertidal algae at Port Okha on
the Western coast of India.

The salinity plays positive role in subtidal area
of certain stations (Station II, IV and V) and also in the
intertidal of stations III and V. The salinity affects the
agarophytes, alginophytes and other algae considerably.
According to Munda (1978) the salinity can be an important
factor in many cases of local distribution of marine algae.
Kendric gt El. (1990) in their recent publication described
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that the benthic algal species richness is lower in areas of
high salinity. But in South Andaman the maximum salinity
noted was nearly 35ppt. only in the area of station IV and
V_ where the results show with negative significance. On the
other hand in station III, the salinity has very low value
(24ppt) during monsoon and maximum value of 32 ppt., which

also supported by Marichamy (1983), effects positively. The
other related reports include Munns 33 al. (1983), Bolton
(1979), Russel and Bolton (1975).

The dissolved oxygen effects positively in the
intertidal part of station III and V. In station III, the
mangroves are main factors which respire with pneumatophores
and in, station V the vast exposed intertidal part and
competition of more number of species may be the reasons.
Furthermore the dead mangroves may play the major role
because Tokuyama and Arakaki (1988) reported that dissolved
oxygen values may reach even zero in the dead mangroves
area.

Studies assessing the relationship between
nutrients and algal growth have focussed almost entirely on
the phytoplankton (Tilman, 1982). This fact is unfortunate,
in that benthic algae do play a significant role in the
tropic water (Cattaneo and Kalff, 1980; Wetzel, 1983;
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Strayer and Likens, 1986). Here the nutrients like nitrate
and silicate influence the seaweed growth. Phosphate shows
higher values in all seasons; Reddy gt 3;. (1968) also
observed phosphate with high quantities in Andaman Islands.
Due to over siltation-in~the both~tidal area of «statien——{

and 11 show p0sicive—signi£ieanee. Considerable influence of

nutrients in algal seasonality have been described by H0
(1979), Luning and Tom Dieck (1989). Chapman and Craigie
(1977) confirmed that nutrient concentration as a modifying
factor for seaweeds. The other important relevent
information were published by Eva Pip (1987), Walker and
Coupland (1970), Seddon (1972), Reynolds and Reynolds
(1975), Hinnery (1976), Helliquist (1980).

5.4 SEAWEED CULTURE POTENTIAL

During the study period, there were many possible
culutre sites noticed, especially in the Andaman group of
islands. The area which were enclosed by nearby islands were
devoid of wave action. It may support for successful seaweed
culture. In South Andaman the Wandoor area, the surrounding
area near Mayabunder of Middle Andaman and the Shola Bay in

Diglipur of North Andaman have vast culture sites.

The Neil and Havelock islands were also noticed
with few culture sites. But in Nicobar groups (Car Nicobar,
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Terassa, Bumpoka and Chowra) the culture sites were not in
suitable condition. It may be due to the open sea influence,
heavy wave action and water currents near the shores.

From the survey, it was concluded that in most of
the islands the subtidal area support good seaweed
vegetation. So it is assumed that in all the above said
islands, the subtidal area may support the healthy seaweed
culture.

Since the alginophytes have dominant distribution
in all Andaman islands, the possibility of alginophyte
culture especially the species of Sargassum, Padina, and
Turbinaria can be recommended. The important agarophyte
species of Gracilaria and Gelidiella were also noticed in
these islands. So by doing further experiments there may be
a chance for agarophytes culture too.
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6.SUMMARY

The present survey and ecological study were
carried out for a period of 20 months from August 1988 to
March 1990. During this period the data were collected from
South Andaman, North Andaman, Middle Andaman, Havelock and

Neil from Andaman group of islands and Car Nicobar,
Terassa, Chowra and Bumpoka islands from Nicobar group of
islands for the study.

6.1 SURVEY

The essential qualitative information and for the
first time the quantitative analysis in the form of density
and standing crop biomass of seaweeds were estimated for the
above said islands.

The qualitative information is expressed with
subtidal healthy vegetation and alginophytes domination. The
mangroves dominated intertidal part of Andaman groups with
muddy substratum supressed the intertidal vegetation
considerably. On the other hand the vast exposed intertidal
area with high wave action, local currents and open sea
influence suppressed the seaweed vegetation in Nicobar group
of islands.

The seaweeds are grouped as agarophytes which are

yielding agar-agar, alginophytes which are yielding algin
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and the other algae. A total amount of density 3318.80 1
1331.78 gm m-2 was derived for these nine islands, in which
the agarophytes, alginophytes and other algae represented
260.51 1 136.89 gm m-2; 1655.46 1 579.88 gm m-2 and 1426.61

1 615.01 gm m-2 respectively. The estimated standing crop
biomass for the total area of 2227.02 hectare was 85124.57 1
15757.20 tonnes. The alginophytes exhibited with the high
values of 44590.22 1 15757.20 tonnes followed by the other
algae group with 33479.03 1 14080.49 tonnes.

In general, the alginophytes were dominated in all
the islands both qualitatively and quantitatively. The
agarophytes were recorded with better vegetation in Nicobar
group of islands. It has been concluded that the volcanic
oriented soil of Andaman group supports the alginophytic
growth and the coral oriented Nicobar group supports the
agarophytic growth.

6.2 THE MODEL

The South Andaman data were collected from five

fixed stations fortnightly for the purpose of ecological
modelling and system analysis studies. From this study, the

population and community characters of seaweeds and the
influence of environmental factors on seaweed ecosystem were
analysed thoroughly.
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The population parameters namely, frequency,
density, abundance, cover, dominance, and patterns of
distribution were estimated and discussed in detail. The
community characters like community structure, composition
and comparison were presented and discussed. The
environmental factors were considered as forcing factors of
the seaweed ecosystem. They were classified into two types
namely common forcing factors for all five stations and
specific forcing factors for each system. The tide, rain
relative humidity, wave, depth and light were included as
common forcing factors and the specific forcing factors were
the atmospheric and ambient temperatures, salinity,
dissolved oxygen, phosphate, nitrate, nitrite and silicate.
The relative ecological position of the seaweed species with
respect to environmental factors were estimated
simultaneously by using agglomerative hierarchical cluster
analysis. The results were presented in the form of
dendrogram for both the tidal parts separately and also
combined for three seasons.

At population level the frequency, abundance and
coverage exhibited high values during monsoon and
postmonsoon. The numerical and biomass(wet weight) density
represented with inverse relationship which means the
numerical density gradually reduced from premonsoon to
postmonsoon. On the otherhand)the density in biomass was
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just opposite. In all the seasons the dominance were
controlled by more than one species. Here also gradual
increment of dominant values were recorded from premonsoon

to postmonsoon. Almost in all seasons the patterns of
distribution of South Andaman were aggregated and only in
monsoon it was slightly nearing random distribution. The
species of algiuophytes namely Sargassum, Turbinaria, Padina
and the other algal species like Halimeda and Exteromorpha
compressa were recorded with the strongest population
control among all other species.

At community level the community structure was
mainly affected by frequency (numerical strength), followed
by cover and density. Almost both the tidal parts exhibited
same community structure except College area, (Station - I)
and Cheriadapu (Station - III), because of civilization and
mangroves respectively. The climax subcommunity showed
overall dominance in all the seasons. The climax
subcommunity showed overall dominance in all the seasons.
The diversity index values for the community as a whole and
also for the sub communities were responsed with moderate
values during premonsoosn and were nearly high during
monsoon and postmonsoon. The comparison study expressed that

the intertidal and subtidal parts of each system were almost
represented with the same type of species from monsoon to
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postmonsoon. But each station differed with specific
species. The percentage of similarities were recorded with
high values during premonsoon and low values in postmonsoon.

The dendrogram results expressed that the other
algae Enteromorpha compressa dominated in the intertidal
part in all seasons; Halimeda spp. dominated in both the
tidal parts in all three seasons and Padina gymnospora
dominated in subtidal part. But the alginophytes were
represented in separate group with considerable dominance
during monsoon and postmonsoon.

The multiple regression analysis with the help of
F test and T test were used to study the influence of
environmental factors on seaweed ecosystem. The result
stated that there was a strongest control of environmental
factors on seaweed ecosystem.

Among common forcing factors, the tide and light
were exhibited with positive significance; the rain and wave
were exhibited with negative significance. The depth
variation and relative humidity did not show any significant
values. The specific forcing factors like salinity and
dissolved oxygen were observed with positive significance
for the seaweed growth. The atmospheric and ambient
temperatures showed negative significance. Among nutrients
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the nitrate (positively) and silicate (negatively)
influenced the seaweed growth. The phosphate did not show
any variation.

The possibilities of seaweed culture was supported
with vast culture sites in Andaman group of islands since
most of the islands were observed with healthy subtidal
seaweed vegetation. It was assumed that the subtidal part
may support for the possible seaweed culture. The species
like Sargassum, Padina and Turbinaria, which were recorded
with high density and standing crop biomass have been
recommended for the possible seaweed culture.
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ANNEXURE

LIST OF SEAIEEDS (1)IJ.EC'l'E.D FROI THE STUDY AREA
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C H L O R O P H Y T A
CHLOROPHYCEAE

i) ORDER ULOTRICHALES
a) FAIILY ULOTRICHACEAE

.5‘cfi1l2'aper12s' /efb/e1’/I1'1'
ii) ORDER ULVALES
b) FAHILY ULVACEAE

I/Jteznwzp/Ia cunpressa ( Linnaeus ) Grev.
I//m 12r.s'c1'ata Delile.
F. /actuca Linn. . .
J. 1'ez‘1'cu/ata Forsskal.
[Z rzflgfda C. Ag. 

iii) ORDER CLADOPHORALES
c) FAIILY CLADOPHORACEAE

fliaetamvorp/ia a/2z‘¢sw/I1’/7a ( Bory ) Kuetz
6'/adopfiozzr 1‘27.s*c1'cu/a1'1’.s' ( lartens ) Kuetz
C 1/z‘r1'c1//asa
d)FAlILY CAULERPACEAE

Q”/ezpa cu,0p.r'e5so1'o’e.s'( Vahl ) Ag.
6.’ A9/tata Lamour.
6.’ 1;9cams;9 ( Forsk.) leber V. Bosse.
C .s'erz‘z//¢2r1'm’es ( Gmel in ) Howe.
6.’ z2a,r1'fo/129
e) FAHILY DASYCLADACEAE

xlcetabz//ar1'a (29/ya//z/.5‘ Quoi t et Guima rd.
f) FAIILY CODIACEAE

wdzkw aafiezv/2.5‘ Anderson.
6.‘ taaentasuzv ( Hudson ) Stack house.
1Z9/Jteda nacm/0119 Decaisne.
iopa/7z‘1'a f typica __B_arton.E1’/Jczassata ' '
1,09/tata
I a1rIs'cv1'a’c=ae
g) FAIILY . VALON I ACEAE

Abezgese/z1'a f0rée51'1' (Harv. ) Fe 1 dm.
K3/0/71'o_as'1'.s' pycfi/new (lartens) Boerga.

A. DIVISION :
I) CLASS

B. DIVISION: PHAEOPHYTA
II) CLASS ' PHAEOPHYCEAE
i) ORDER ECTOCARPALES
a) FAIILY ECTOCARPACEAE

ictazzrpz/5 .s'1'/1'c1//osz/.5‘



X-<1 C3QJ1.§O.3l\3

r-r—H—-r-I-n—n-Ar-Ar-or-A

C5 C51 -5-CJ.'Jl\3 €D%€C'>QI'1-b.CA3X|-‘Z ¢D

)_¢;—s p...‘ &F—* ZCDX-J

iii) ORDER

iii) ORDER

ii) ORDER DICTYOTALES
b) FAIILY DICTYOTACEAE

flict}/ota barz‘a}7'e.s'1'a/Ia Lamou r.
fl1'ct}/z7t‘a dzbfiotma (Huds. )I.amour.
Padf/Ia gm/zospvm (Kuetz. )Vickers.
/?,aaV0/Jfca AI. )Thivy ex Taylor.
R tetmstmatzkz Hauck.

° D I CTYOS I PHONALES
C) FAIILY PUNCTARIACEAE

Q/,a:we/1123 szhuosa Derb. et. sol.
fijrdzvc/atfizvs c/atfizatz/5 C. Ag.
iv) ORDER FUCALES
d) FAIILY CYSTOSERIACEAE

lozzvpfirsa z‘r1'q1/etzz
e) Family SARGASSACEAE

.S‘argas5z1p 1'//jczlfo/12w (Tu me r)_ J . Ag.

.5.‘ a}'r1'anc}/star 1. Ag.

.5.‘ z‘em917'1'ulJ. Ag.

.5.‘ I1;;7fiz‘1'1' 6'1'er1'//:2
Sdup/Jkztm
7'1/rbj/1ar1'a am01'a’e.s' Kuetz.
[omata J. Ag,
7.’ tz/rbj/zata
Zdentata
/fdecurrence

C. DIVISION: RHODOPHYTA
III) CLASS : RHODOPHYCEAE

SUBCLASS: FLORIDEAE
i) ORDER NEMALIONALES
a) FAIILY CHAETANGIACEAE

629/a.raz1127 ob/oagata Lamou r.
ii)ORDER GELIDIALES
b) FAIILY . GELIDIACEAE

Ge/1'a'1Zw pt/51'//M (Stack-house) Le Jolis.
6.'r1;q1'a2w
6.’ Ietemp/atos
C) FAMILY . GELIDIELLACEAE

6'6/1'a’1'e//a acemsa‘(Forssk. )Fieldman et Hamel.
: CRYPTONEM I ALES

d) FAIILY: RHYZOPHYLL I DACEAE
Chondrococcus hornemanii (lert.) Schmitz.
e) FAIILY . CORALL I NACEAE

[lap/izlrva anceps (Lamk.) Decsne.
xi. fr.«zg1'//12s'.s'1;na (L. )Lamou r. '
A rzggrjda
fa/1129 17/be/2.5‘ (L. )Lamou r.
f) FAMILY ' GRATELOUP I ACEAE

6'mte/oz/p129 1‘.'1'/1'51’/Ia (lulf. )1. Ag.
6} /ftfiop/)1’/a flaergesc’/z



-iii
p_L CA3
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CJOOJCAJCJJCLJ C&.‘JC.Ot\3 CDCJ1-b.QJt\3 b—‘$<.D

vii) ORDER

la/J/we/z1'a f/oresfa (C 1 em. )Ag.
iv) ORDER GIGARTINALES
g) FAIILY . GRAC I LAR l ACEAE

62*/1b’1'0,as'JIs Varfab/115' (Greville) Schmitz.
6'12c1'/aria a9rt1'c29 ta 1 . Ag.
6'12c1'/aria cmssa (Harvey)
6.’ edu/1'5 (Gmelin)Si1va.
6.’ fa/ifeza (Forssk. )Boergesen.
63 fndfca
h) FAIILY HYPNEACEAE

I150/Iea M/.s'c1'fom1's (lu1f.) Lamour.
I}/zynea m/em‘129e
i) FAIILY GIGARTINACEAE

6'1jgart1'/Ia acjcu/ar12s' (lul f. ) Lamour.
(‘ho/Idrz/.s' cr12s;az/.5‘
v) ORDER NEMALIONALES
j) FAIILY HELIINTHOCLADIACEAE
lzzzgvza C6122/J01'a’e.s'
Z. a/bicsa/1.5‘ lapoarvuz
Lerevtaleh.

vi) ORDER RHODYMENIALES
k) FAHILY RODYMENIACEAE

.£’/)aa’1}uem'a az/5z‘ra/125' Sonder.
1) FAIILY CHAMPIACEAE

Cfianpzla panv//3 (C. Ag.) Harvey.
C E R A M I A L E S

m)FAIILY . CERAMIACEAE
£2’/ztzzxervs c/an//atzw (C. Ag. )Hont.
.S]0}7'1b’1'a 151'/.awezJto.s:a (vulf.) Harvey.
S fl/s1'fon71's z5’a9rge5en
n)FAHILY . RHODOMELACEAE

/Icawtfiopfiaza .s:01'c1'fem (Vahl. ) Boerges.
Cfiondrzla azzata Var. plumaris Boergesen.
£.'9raw1'1m 31/3/0/)3
[ax/re/J61}? obtuse (Huds.) Lamou r.
[aura/1c1'a ,mp1'//osa (F orssk. )Grev.



A.blDJEIXILIRLE I I

SEAWEEDS AND ENVIRONMENTAL FACTORS RELATIONSHIP

( Multiple Regression Analysis )

blC)T‘E 1

DEPENDENT VARIABLES

Equation 1
Dependent Variable : 0A or Y1 = OTHER ALGAE

Equation 2
Dependent Variable : Al or Y2 = ALGINOPHYTES

Equation 3
Dependent Variable 2 Ag or Y3 = AGAROPHYTES
Equation 4

Dependent Variable : TOT or Y4 = SEAMEEDS IN TOTAL

lJ()'T E 2

VARIABLES IN THE EQUATION

Intertidal parts Subtidal Parts
(Tables Ia, IIa, IIIa, IVa and Va) (Tables Ib, IIb, IIIb. IVb and Vb)X1 = TIDE X1 = TIDEX2 = RAIN X2 = DEPTH

X3 = RELATIVE HUMIDITY or RH X3 = WAVE
X4 = WAVE X4 = WATER TEPERATURE
X5 = WATER TEMPERATURE or TEM1 X5 = LIGHT
X6 = ATMOSPHERIC TEMPERATURE or TEM2 X6 = SALINITY
X7 = SALINITY or SAL X7 = DISSOLVED OXYGEN
X8 = DISSOLVED OXYGEN X8 = PHOSPHATE
X9 = PHOSPHATE or P04 X9 = NITRATE
X10 = NITRATE or N04 X10 = NITRITE
X11 = SILICATE or S04 X11 = SILICATE
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