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Abstract: The studies on diversity and distribution of octocorals were carried out during pearl bed survey on 2008 to
2009 at Gulf of Mannar reef environment. A total of 25 species of octocoral fauna were found from 15 study sites from
shallow reef areas. The maximum life form was observed in ST 9 (Thoothukudi) & ST 11 (Vembar) and minimum in ST
15 (Vembar). Of which the Alcyonacea was dominant group followed by Gorgonacea and Pennatulacea at all the study
sites, which is contributed with result obtained based on De-Treneded Analysis and Ternary Plot. Bray-Curtis cluster
analysis 67% similarity were obtained between the study sites and Principal Component Analysis significant positive
correlation was noted between the study sites. The Shannon — Weaver diversity index range upto 1.06 higher degree of
similarity of species was found between geographically nearby areas. Details of diversity with various ecological indices

along with distributional patterns are depicted in the present paper.
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INTRODUCTION

The  subclass  Octocorallia is  with
approximately 3000 species found across the World’s.
They are commonly known as Octocorals comprised of
three orders: Helioporacea (blue coral), Pennatulacea
(sea pens), and Alcyonacea (soft corals, Stolonifera,
gorgonians and telestacea) found in intertidal to abyssal
depths around World Ocean from tropical to polar seas
[1]. First study on Indian Octocorals was made by
Hickson [2, 3], from Lakshadweep and Maldives. In
Gulf of Mannar and Sri Lankan coast up to 1200 meter
by Pratt [4] and Thomson and Handerson [5, 6]. Royal
Indian Marine Survey Ship made octocoral collection
from Indian Ocean by Thomson and Simpson [7].
Thomas and George [8-10] listed some gorgonian
octocorals from different study sites in Indian water.
Some new findings reported from Lakshadweep Islands
by Van Ofwegen and Vennam [11] and Alderslade and
Shirwaiker [12]. Usha et al.; [13] reported octocoral
distribution from the Gulf of Kachchh, Gujarat in west
coast of India. The occurrence and distribution of soft
corals were observed from Andaman and Nicobar
Islands by Jayasree et al. [14]. While 54 species of
alcyonacea octocorals reported by Rao and Kamala
Devi [15].

Recently Geetha et al.; [16] reported 6 species
of Pennatulacea from Gulf of Mannar; 3species of

Pennatulacea reported from Andaman and Nicobar
Island by Kumar et al.; [17]. Altogether 171 species of
gorgonian octocorals have been reported from Indian
water [18] among them 121 species from southeast
coast [19] and 51 species identified from Andaman and
Nicobar Islands Kumar et al.; [20].

MATERIALS AND METHODS

Distribution of Octocorals at Gulf of Mannar
coast was determined by a series transects laid during
the period from 2007 to 2009. The line intercept
transect and Quadrate were employed to investigate the
diversity and abundances of octocorals from the study
sites with help of SCUBA diving up to 30 m depth. The
number of transects examined within an area was based
on the size of the area and the density of octocoral
available in that area [21]. The specimens were
identified based on the morphological characteristics of
the colonies and sclerite structure. Sclerites were
extracted using 5% Sodium hypochlorite [22]. The
PAST software [23] was used for statistical analysis
like Menhinick Diversity, Shannon — Weiner Diversity,
Pielou’s Evenness, Principal Component Analysis
(PCA) scatter diagram, De-trended correspondence
analysis and Ternary plot.
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RESULTS

A total of 25 species of octocorals under 22
genera, 9 families were recorded from 15 study sites in
Gulf of Mannar (Table 2, Fig.1). A maximum number
of species were recorded from ST 9 & ST 11 (8 species)
and minimum at ST 15 (2 species). The Menhinick
Diversity index was recorded as highest at ST 1 (1.73)
while ST 8 (0.82) represented the lowest diversity of
Octocorals. The Shannon — Weiner Diversity index was
maximum in ST 3 (1.06) and minimum in ST 15 (0.56).
The Simpson’s Diversity index, ST 6 (0.60) was noted
maximum and ST (0.19) minimum and the Pielou’s
Evenness index for species community ranged from
0.67 at ST 2 t0 0.96 at ST 3 & 4. A maximum number
of individuals and percentage of cover reported in ST 9
& ST 11 (8.8%) and minimum in ST 15 (2.5%) (Table
3).

A Principal Component Analysis (PCA) of
different live form categories and genera of octocoral
and its contribution with respect to study sites are
presented in the Fig 2. Diversity and distribution of
octocorals were maximum at ST 9 & ST 11 and
minimum at ST 15. Percentage of octocoral cover was
varied between the study sites, for the 3 order
Alcyonacea, Pennatulacea, Gorgonacea. Among them
Alcyonacea and Gorgonacea were dominant at all the

study sites whereas and Pennatulacea was rare in all the
study sites. The distribution of Alcyonacea were
positive correlation between the stations like ST 5, ST
6, ST 8, ST 9, ST 10, ST 11, ST 12, ST 13 respectively.
Gorgonacea were positive correlation between ST 2, ST
4, ST 7, ST 9, ST 10, ST 11, ST 15 and Pennatulacea
were ST 1, ST 4, ST 5, ST 6, ST 7, ST 8, ST 13, ST 14
and ST 15 respectively (Fig. 3).

De-Treneded analysis clearly showed that
Alcyonacean and Gorgonacea diversity were highly
significant and Pennatulacea was no significant between
the study sites (Fig. 4). The percentage of octocorals
were plotted in Ternary plot also illustrated all the study
sites between the two orders Alcyonacea and
Gorgonacea (Fig. 5). As per the result of Bray-Curtis
cluster analysis under paired linkage (Fig. 6), the study
sites were in two major groups with more than 67 %
similarity. Among them one group ST 15 combined
with ST 1, ST 3 and ST 14 (71 % similarity), ST 3
paired with ST 1 and ST 14 (78% Similarity) and ST 1
93% similarity between ST 14. In second group, ST 4
combined with remaining study sites (ST 7, ST 2, ST
12, ST 11, ST 9, ST 10, ST 13, ST 8, ST 6 and ST 5).
The study site ST 9 100% similarity between ST 11 and
ST 8 99% similarity with ST 13.

Table 1: Areas surveyed in the Gulf of Mannar for assessing the status of Octocorals

Study Site Latitude Longitude
ST1 N 08°54°38.1 E 078°17°59.5
ST2 N 08°54°38.2 E 078°17°59.6
ST3 N 08°53°53.8 E 078°17°37.3
ST4 N 08°53°53.3 E 078°17°50.5
STH N 08°53°34.4 E 078°18°12.5
ST6 N 08°53°14.6 E 078°18°13.8
ST7 N 08°53°13.7 E 078°18°13.5
ST8 N 08°53°13.6 E 078°18°13.4
ST9 N 08°53°13.9 E 078°18°10.6
Thoothukudi Group ST 10 N 08°53°15.1 E 078°18°20.1
ST11 N 09°01°51.6 E 078°33°19.5
ST 12 N 09°00°58.0 E 078°31°50.9
ST 13 N 09°00°55.4 E 078°31°55.9
ST 14 N 09°04°55.1 E 078°30°10.1
Vembar Group ST 15 N 09%01°17.5 E 078%29°14.5
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Table 2: List of Octocorals species from the study sites in Gulf of Mannar

SYSTEMATIC
POSITION

ST
1

ST
2

ST | ST
3 4

ST | ST
5 6

ST
7

ST | ST
8 9

ST | ST
10 |11

ST | ST
12 113

ST
14

ST
15

Phylum Cnidaria
Class Anthozoa
Sub Class Octocorallia

Family: Alcyoniidae

Lobophytum sp.

Sinularia sp.

+

+

+
+

+
+

+

+
+

+
+

+
+

+

Sarcophyton sp.

Family: Nephtheidae

Dendronephthya sp. | _

Order Gorgonacea
Family: Plexauridae

Psammogorgia
flabellum sp.

Astrogorgia sp.

Echinogorgia
complexa

Echinogorgia
longispinosa

Echinomuricea sp.

Menella sp.

Paracis sp.

Family: Acanthogorgiidae

Muricella sp.

Family: Ellisellidae

Dichotella sp.

Ellisella sp.

Juncella jencea

Family: Melithaea

Melithaea sp.

Family: Subergorgiidae

Annella reticulata

Annella mollis

Subergorgia
suberosa

Order: Pennatulacea
Family: Pennatulidae

Crassophyllum
cristatum

Sarcoptilus grandis

Sarcoptilus rigidus

Ptilosarcus
undulates

Veretillum tenuis

Family: Virgulariidae

Virgularia densa

Total

5

4 4

5 6

7 8

Table 3:

Octocoral diversity index between the study stations

Menhinick
Study Diversity
Station (ST) | index

Shannon -
Weiner
Diversity
Index

Simpson's
Diversity
Indices

Pielou's
Evenness

Individuals

Percentage
cover (%)

of

ST1 1

73

0.99

0.37

0.90

3

3.8
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ST2 1.34 0.70 0.24 0.67 5 6.1
ST3 15 1.06 0.57 0.96 4 4.4
ST4 1 0.65 0.39 0.96 4 4.4
STS 1.34 1.01 0.38 0.92 5 6.5
ST6 1.23 1.01 0.60 0.92 6 6.1
ST7 0.82 0.64 0.38 0.94 6 6.5
ST8 1.13 0.99 0.55 0.90 7 7.5
ST9 1.06 0.94 0.49 0.86 8 8.8
ST 10 1.34 0.92 0.29 0.84 5 6.6
ST11 1.06 0.94 0.49 0.86 8 8.8
ST 12 1.23 0.98 0.44 0.89 6 7.1
ST 13 1.13 0.99 0.56 0.90 7 7.4
ST 14 15 1 0.52 0.91 4 4.4
ST 15 141 0.56 0.19 0.88 2 2.5
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Fig 1: Underwater picture of some Octocorals from the study sites in Gulf of Mannar,
A — Lobophytum sp., B — Sarcophyton sp., C — Dendronephthya sp., D- Echinogorgia complexa, E — Melithaea sp., F —
Junceella juncea, G — Veretillum tenuis, H — Sarcoptilus ngidus | — Sarcoptilus grandi
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Pennatutacea

Fig 2: Principal Component Analyses (PCA) — Octocorals recorded in Gulf of Mannar study sites.
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Fig 3: Percentage of Octocoral cover in the study sites.
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-1.21 Alcyonacéa

Fig 4: De-Trended correspondence analysis based Octocoral distribution between the study sites.

Alcyonacea

Gorgonacea Pennatulacea

Fig 5: Ternary Plot analysis based Octocoral distribution between the study sites

Available online at https:/saspublishers.com/journal/sajb/home 1051



https://saspublishers.com/journal/sajb/home

Kumar JSY et al., Sch. Acad. J. Biosci., Nov 2016; 4(11):1045-1053

ST1
ST3
ST 15
ST5

0.96

—— ST 14

0.924

088+

|arify
&
T

imi

U,—)'fl.H-

0.764

0.724

0.684

ST6

ST8

ST 13
ST 10
| ST 9
|ST 1
ST2
ST7
ST4

,— 8T 12

0.64 1
T T T

0 1.6 32 4.8

T

6.4

T T T

T T 1
8 9.6 11.2 128 144 16

Fig 6: Bray-Curtis similarity cluster analysis under paired linkage for the Gulf of Mannar study sites based on
the species of Octocoral

DISCUSSIONS

Octocorals are the most common and widely
distributed group after hard corals on the reefs that
occupy a great variety of ecological situations. Their
habitat range from inter tidal exposed reefs to deeper
reef slopes. Present study illustrates that coral reef of
the Gulf of Mannar have a diverse octocoral fauna.
Alcyonacea characteristic of shallow reef habitats such
as inter tidal reef and reef flats. Distribution of
Gorgonacea fond at reef slope to reef edge and
Pennatulacea reported on outside the reef, mostly in
sandy bottom at deeper water. A statistical analysis
resulted Alcyonacea was reported most common group
and Pennatulacea was least found group in all the study
sites. The result of PCA, De-Treneded and Ternary plot
analysis were also similar trend.

The order Alcyonacea was very common in
shallow reef flat to upper reef zone and the family
Nephtheidae and order Pennatulacea were reported in
reef slope and sandy bottom [6, 7, 16, 17]. According to
Kumar et al. [20], a total of 51 species of Gorgonacea
were reported at reef slope to deeper sites in Andaman
and Nicobar Islands. The present study reported 25
species of octocorals belonging 22 genera from the
study sites in Gulf of Mannar. The abundance of
octocorals cover is in the following order: ST 9> ST
11> ST 8 > ST 13> ST 12> ST 10> ST 7> ST 5> ST 6>
ST 2> ST 3> ST 4> ST 14> ST 1> ST 15. Among the
study sites, ST 9 and ST 1lexhibited the highest
octocoral cover, while the St 15 exhibited the least
octocoral cover. Bray-Curtis similarity cluster analysis

shows complete variations between the study sites
based on octocoral species cover. Worldwide
distribution of octocoral was quite distinctive in terms
of their isolation and surviving in extreme
oceanographic and climatic condition. In India,
octocoral was least studied groups while more detailed
examination needed to assess the octocoral diversity
and distribution in shallow to deep waters.
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