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Abstract: The species diversity, density and biomass of seaweeds were measured by transect method quadrate using one m?
quadrate during August-2007 to February-2008 at Okha coast in the year 2007-08. 36 species of seaweeds were recorded
from the coast. Rhodophyceae and Chlorophycea were found to be dominant with 16 and 14 species respectively.
Phaophyceae were very few in numbers with 7 species. The mean density and biomass of algal species were described and
discussed. Density of all three classes Chlorophycae, Phaophyceae and Rhodophyceae were maximum in Jan- Feb, 2008.
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INTRODUCTION

he Saurashtra coast harbors many species of

marine algae of the families Rhodophyceae,
Chlorophyceae and Phaophyceae, which are rich in
phycocoloid content. Port Okha coast, which is
known for its luxuriant growth of a diverse
assemblage of seaweeds on Saurashtra coast, is
found to have abundant quantities of seaweeds being
drifted and washed ashore every year. Port Okha is
located at 22° 28’ N latitude and 69° 05’ E longitude
and is situated within the opening of Gulf of Kachh,
has a flat rocky intertidal belt, with many tide pools,
gullies and crevices. The substratum is made of
limestone rock. The sandy beach gradually slopes
into the rocky intertidal belt from landward side.
Port Okha, supports a rich growth of the
economically important species. However, due to
over exploitation there is a decline in the population.
An investigation was conducted to study some
ecological aspects of different species during their
growing season. Seaweeds on the coast are harvested
and utilized for a variety of purposes such as feed,
fertilizer and as a source of raw material for
industrial ~ production of  photochemicals  of
commercial importance (Kirkman and Kendrick
1997). Seaweeds that were washed ashore provide
valuable floristic information about the intertidal and
near shore sub-tidal algae of the respective regions.
Although natural senescence of seaweeds is one of
the major factors, strong currents primarily forced by
tides, also contribute to the uprooting and subsequent
drifting of seaweeds on to the coast. This ultimately
causes changes in floristic features of the existing
algal beds (Thakar et al., 2008). It has also been
earlier reported that the phycocolloid content of the
drift seaweeds is comparable with that of those
obtained from  freshly  harvested biomass
(Krishnamurthy 1967).
Earlier studies on seaweeds in India were on
taxonomy and zonation pattern (Krishnamurthy
1954, Prasanna Varma, 1959). Mishra, (1960)

observed that seasonal succession of marine algae on
different Indian coasts is not a marked process with
respect to the zonation along the intertidal belt.
Murthy et al. (1978) made preliminary ecological
investigations on the intertidal algae at Port Okha.
They described the zonation pattern of different
dominant seaweed species and estimated monthly
biomass values, based on a systematic belt transect
method. According to them species diversity, by
virtue of the richness component in the seaweed
flora, increased during winter when their growth
exhibited the maximum.

MATERIAL AND METHOD

Seaweed resource survey was conducted for 7
months during August 2007 to February 2008 to get
an idea of abundance and distributional pattern of the
seaweeds. Physicochemical properties of seawater at
Port Okha are as follows: temperature remains from
21.5 to 30-C, salinity from 35.46 to 37.32 PSU, D.O.
from 5.3 to 6.7 ppm, turbidity from 0 to 200 ppm,
phosphate phosphorus from 0.1 to 1.05 xg atom/l,
nitrate nitrogen from 2.0 t011.5 xg atom/lI (Chauhan
1965).

Algal vegetation was surveyed monthly for its
quantitative phyto-sociological attributes during low
water of the spring tides. Belt transects of 1 meter
width were run across the shore covering intertidal
belt. Along each transect, structure of seaweed
vegetation was studied at distance of 50 meters at
regular intervals. Samples were collected from
quadrate of 1 m% In all, a minimum of 30 quadrates
was surveyed every month. According to earlier
surveys done at Port Okha, algal season is said to be
from August to February or March whereas during
other months very few species are available. (Joshi
and Murthy, 2004).During April to July (monsoon
season of Gujarat) the wave action is very high and
so the exposure is very less. From the pooled
replicate values of abundance from all the sample
plots surveyed, density of a species was calculated
per meter” area as per Misra (1968), as follows:
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Total number of individulas of a species

Density =
y The area of sample plot (1 m?)studied

Then values of density were converted into mean
monthly density by taking mean of the values. After
recording abundance, the entire biomass within each
quadrate was harvested along the base of the plant.
The collected biomass from each sample plot was
separated by species. Epiphytes, if any, were
removed, and seaweeds were cleaned in clean sea
water. The biomass fractions, thus separated by
species, were collected in polythene bags and
brought to the laboratory. They were thoroughly
washed in tap water to remove all foreign particles
adhering to the thalli. Fresh weight (in gms) was
recorded after blotting.

RESULTS AND DISCUSSION

Altogether 36 species has been recorded during the
study period out of which 14 were Chorophyceae, 7
Phaeophyceae and 15 Rhodophyce members (Table-
1).

It is clear from the study that the mean density of
Chlorophyceae was found to be maximum during the
month of October (12.35 + 1.30) m?, while the
lowest mean density of Chlorophyceae was found
during the month of August (7.43 + 0.93) m? .
Among these members Caulerpa racemosa shows
the maximum density (62.32 + 6.12) m?. The mean
biomass of the Chlorophyceae was maximum in
February (4.42 + 0.44) gm/m?® while among the
species it was Caulerpa peltata with biomass of
(32.16 + 2.46) gm/m? in February.

The maximum mean density of Pheophycean
members was in November (9.19 + 0.54) m? in
seasin-2, while the lowest in August (2.29 + 0.72) m"
2 Padina tetrastomatica showed the maximum
density (42.0 + 0.42) m? in November. Maximum
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mean biomass was found in January (3.76 + 0.76)
gm/m? and lowest (0.87 + 0.52) gm/m? in August,
while the species Sargassum tenerrimum exhibited
the highest (8.88 + 1.11) gm/m? biomass content in
February.

Among the family Rhodophyceae the highest mean
density was observed in January (7.69 + 0.83) m?
and lowest in August (2.80 + 0.71) m™. The species
Gracilaria corticata showed the highest density
(26.57 + 1.65) m? in January. The maximum mean
biomass content was observed in January (3.0 +
1.01) gm/m? in and lowest in August (0.86 + 0.56)
gm/m?, while Gracilaria corticata showed the
highest biomass content (8.86 + 0.98) gm/m’ in
December in among all red algae. Graphs for
increasing values of density and biomass study for
seaweeds are shown in figure-1 (1.1, 1.2 and 1.3) and
figure-2 (2.1, 2.2 and 2.3) for each of the class of
seaweeds. Mean monthly density and biomass are
depicted in respective tables and figures.

CONCLUSION

In the present study Rhodophyceae was found in
maximum number followed by Chlorophyceae and
Phaeophyceae. Mean monthly maximum density,
was (7.69 + 0.83) m? in January for Rhodophyceae,
(9.19 + 0.54) m?, in November for Phaophyceae and
(12.35 + 1.3) m? in October for Chlorophyceae.
Mean monthly maximum biomass (4.69 + 0.5)
gm/m? was observed in November for Chlorphyceae,
(3.76 + 0.76) gm/m? and (3.03 + 1.01) gm/m? in
January for Phaophyceae and Rhodophyceae
respectively. It was clear from the month wise survey
of density and biomass that algal growth was
continuously increased for all the three families
Chorophyceae, Phaophyceae and Rhodophyceae
from August-2007 to February-2008.

Tablel. List of algal species recorded at Port Okha in the year 2008.

No. Name of species Class No. Name of species Class
1 Acetabularia mobii C 19 Sargassum tennrrimum P
2 Bryopsis plumosa C 20 Spathoglossum asperum P
3 Caulerpa peltata C 21 Turbinaria conoides P
4 Caulerpa racemosa C 22 Amphiroa anceps R
5 Caulerpa scalpellformis C 23 Botryocladia leptopoda R
6 Caulerpa sertularioides C 24 Champia indica R
7 Caulerpa taxifolia C 25 Champia parola R
8 Chaetomorpha media C 26 Clathrum opuntia R
9 Codium dwarkense C 27 Gastroclonium iyengarii R
10 Halimeda opuntia C 28 Gracilaria corticata R
11 Halimeda tuna C 29 Grateloupia indica R
12 Udotea indica C 30 Hypnea musciformis R
13 Ulva lactuca C 31 Laurencia pedicularioides R
14 Ulva reticulata C 32 Pockioella variengata R
15 Colpomenia sinuosa P 33 Polysiphonia variegata R
16 Dictyota dichotoma P 34 Scinaia hatei R
17 Galaxora indica P 35 Solieria robusta R
18 Padina tetrastromatica P 36 Sebdenia polydactyla R

Where C= Chlorophyceae; P= Phaeophyceae; R= Rhodophyceae
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Table2. Mean monthly density of sea weeds

No. | Name of species Class | August-07 | September-07 | October-07 | November-07 | December-07 | January-08 | February-08
1~ | Acetabularia mobii c 524+051 |245+024 | 262+£045 |336+023 |374+065 |4.6+0.83 3.18+0.6
2 Bryopsis plumosa ¢ - 1.92+0.28 2.33+0.29 - 3.54 +0.37 3.52 +0.45 2.71+0.66
3 Caulerpa peltata c 12.11+1.12 | 20.4+0.98 32.16+4.82 | 28.14+4.68 | 24.71+3.68 | 4212+6.98 |52.1+5.82
4 Caulerpa racemosa c 228+362 |16.12+223 |62.32+6.12 |46.18+4.18 |[33.12+4.18 |28.68+3.55 |24.12+2.18
5 | Caulerpa scalpellformis c 84+064 |905+0.73 9.49+049 |1004+038 | 1067061 |1079+0.61 |9.84+0.22
6 | Caulerpa sertularioides c 547+057 |59+2 6.44+0.38 | 6.93+0.33 7.06+0.87 | 7.5+0.44 6.75 + 0.78
7| Caulerpa taxifolia c 9.32+1.46 | 12+163 9+057 10124212 | 816+114 |1812+31 |1468+124
8 | Chaetomorpha media c 0.75+0.44 | 1.38+0.34 174036 | 2214029 2.8 +0.57 363+088 |2+031
9 | Codium dwarkense c - 2.03 +0.48 - 5.79 + 0.52 335+041 |3.8+0.84 213+0.21
10 | Halimeda opuntia c 1012+1.1 | 12.2+1.43 82+121 |411+1.32 276069 |292+063 | 4.67+1.83
11 | Halimeda tuna c 7.94+076 | 9.33%0.49 9.18+0.38 | 9.58+0.46 1083+ 061 |11.12+0.87 | 9.01+059
12| Udotea indica c 7.68+0.75 | 8.68+0.25 9.04+029 | 9.36+041 10 +0.62 10.68+0.59 | 8.68+0.71
13 | Ulva lactuca c 1212+1.23 [9.12+1.1 14.32+15 | 16.2+1.36 9.12+08 11.21+0.68 | 16.15+1.22
14 | Ulvareticulata c 21087 |258+0.3 6.12+129 | 322022 1471+052 |445+081 | 9.96+1.12
Meanz Sd 7.43+0.93 | 8.08+0.89 1235+13 [11.09+1.18 |10.33+1.12 |1165+152 |11.86+1.25
15 | Colpomenia sinuosa P 2114078 |2.11+0.68 3.03+054 |3.12+0.31 424+057 | 448+075 |3.01+042
16 | Dictyota dichotoma P 1.03+091 | 4.6+0.48 214+083 |328+14 521+177 |929+271 |6.85+1.44
17| Galaxora indica P 1.02+051 | 1.95+057 2144052 | 2.63+047 328+046 |348+056 |2.15+044
18 | Padina tetrastromatica P 195+054 | 1453+2.14 |22.16+1.69 | 4208+042 |18.12+162 | 14.68+1.01 | 22.08+2.12
19 | Sargassum tennrrimum P 6.59+0.86 | 6.83+0.22 7.56+0.7 7.5 +0.39 11.94+0.9 12.91+0.75 | 16.75+3.34
20 | Spathoglossum asperum P 2.05+0.69 |2.7+0.37 3.06+£059 | 3.052041 444086 |460+107 |491+1.26
21 | Turbinaria conoides P 1314078 | 1.81+0.24 216+0.45 | 2.64+0.39 2.8+0.78 288+083 | 167+055
Meanz Sd 229+0.72 | 493+ 0.67 6.04+0.76 | 9.19+054 715+099 | 7.49+1.09 |82+137
22 | Amphiroa anceps 265+106 |1564+072 |154+033 |1631+061 |1641+066 |17.3+0.88 | 1574+0.42
23 | Botryocladia leptopoda 1124044 | 1.9+0.32 167+063 |281+06 336+045 |376+082 |222+04
24 | Champia indica 1.99+0.74 | 2.81+053 357+0.46 | 4.09+0.46 424+071 |502+065 |3.6+04
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25 | Champia parola R 1.99+058 | 1.55+0.14 205+052 |2.23+0.24 333+£066 |342+061 |2.05%043

26 | Clathrum opuntia R 1.08+057 | 1.75+0.25 1.75+0.38 | 2.66 +0.52 2794068 |379+1.02 | 1.72+0.36

21| Gastroclonium iyengarii R 054046 |136+0.14 217+099 | 1.93+0.39 287+037 |324%06 1.76 £ 0.25

28 | Gracilaria corticata R 6.9+144 | 244+136 12,64+ 153 | 18.66 + 1 2412+124 | 2657+165 | 12.09+ 135

29 | Grateloupia indica R 202+057 | 2.66+0.61 289+0.71 | 4.02+051 448+037 |505+085 | 3.51+042

30 | Hypnea musciformis R 1.75+0.66 | 2.16+0.19 2374036 |3.25+051 407+071 |356+061 | 2.83+057

31 | Laurencia pedicularioides R 328+069 |37+0.15 3.88+0.35 | 4.33+0.34 548+058 |574+079 | 4.08+0.18

32 | Pockioella variengata R 75+092 | 657214 7.75+0.62 | 8.89+0.62 9.68+077 |1557+0.46 | 16.9+0.34

33 | Polysiphonia variegata R 165+073 | 2.82+0.18 285+041 |1138+132 |1405+15 |479+082 | 1034+ 154

34 | Scinaia hatei R 264+072 |353+0.38 418+043 | 44+0.26 5714092 |571+074 |411+022

35 | Solieria robusta R 212+06 | 2.8+058 3.08+062 |3.62+05 4.9 +0.61 424+095 | 3.65+043

36 | Sebdenia polydactyla R 48+052 | 559+0.35 593+054 | 6.43+052 6.63+058 |755+1.01 |6.07+0.68
Meanz Sd 2.8+0.71 3.82+0.54 4.81+059 | 6.33+0.56 7474072 |7.69+0.83 |6.04+0.53

Table3. Mean monthly biomass of sea weeds
No. | Name of species February-
Class | August-07 September-07 October-07 November-07 | December-07 | January-08 08

1| Acetabularia mobii c 056+0.31 | 0.037+0.09 0.88+0023 |009+£003 |0185+059 | 04052 0.19 + 0.42

2 Bryopsis plumosa c - 0.16 £ 0.21 0.25 +0.11 - 061+088 |054+0.1 0.56 + 0.18

3 Caulerpa peltata c 18.1+215 | 22.12+1.28 15.4 + 1.65 2811+211 |1832+218 |2412+342 |32.16+246

4 Caulerpa resimosa c 43+11 6.18+ 111 8.12+211 114+142 8114211 | 94211 8.4+116

5 Caulerpa scalpellformis | C 2124065 |31+0.1 412 +0.32 364+023 |519+1.1 3.45+1.1 5.1+0.98

6 | Caulerpasertularioides | C 118+046 | 212+1.1 1.15 + 0.45 2124012 | 216+011 | 3124098 |211+0.22

7 Caulerpa taxifolia c 3324098 |4.12+0.78 333+023 | 412+111 |386+098 |611+123 |514+066

8 Chaetomorpha media c 009+0.12 | 0.98+0.12 0.78+0.11 1124012 | 2114044 | 1652043 |1.11+011

9 | Codium dwarkense c ; 1.05+0.19 ; 2194019 | 118+051 |172+05 1.18+0.18

10 | Halimeda opuntia c 3324098 |4.12+0.78 333+023 | 412+111 |386+098 |611+123 |514+0.66

11 | Halimeda tuna c 318+046 |412+11 3.15 + 0.45 5124012 | 7164011 |612+098 |311+022

12| Udotea indica c 098+065 |092+0.1 1.12+0.32 164+023 | 112401 145+0.1 1.1+0.48
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Ulva lactuca

022+019 |0.16+011 0.14 +0.11 1124011 | 1.1£0.15 0.98 £ 0.1 1.21 +0.87
14| Ulvareticulata c 0.1+0.19 0.16 + 0.11 0.45+0.11 0.88 +0.11 0.34+0.15 0.32+0.1 1+0.87
Meanz Sd 268+059 | 3.52+051 3.02+£044 | 469£05 395+074 | 468+085 | 4.82+0.68
15 | Colpomenia sinuosa P 1124065 |11+0.1 412 +0.32 364+023 |519+11 3.45+1.1 5.1+0.98
16 | Dictyota dichotoma P 0.68+0.85 |2.33+0.66 4.45 +1.11 1.8 +1.56 377+133 | 634+111 | 456+ 0.68
17| Galaxora indica P 023+04 | 0.88+0.21 1+0.66 135+111 |132+088 | 1.89+066 | 111+0.23
18 | Padina tetrastromatica P 0.24+0.12 |3.88+0.21 6.12 + 0.66 535+ 1.11 3.32+0.88 4.89 + 0.66 2.11+0.23
19 | Sargassum tennrrimum P 211+0.73 |3.32+0.24 2.1+ 0.65 5.55 + 0.22 8.111+0.62 |7.12+0098 8.88 +1.11
20 | Spathoglossum asperum P 1.64+0.72 | 1.53+0.38 1.44 +0.43 2.11+0.26 2.68 +0.92 1.98 +0.74 1.12+0.22
21 | Turbinaria conoides P 0.1+0.19 0.16 + 0.11 1.1+0.11 0.88 +0.11 0.98 + 0.15 0.68+0.1 0.66 + 0.87
Meanz Sd 0.87£052 | 1.89+0.27 2.9 +0.56 205+066 |3.62+084 |376+076 | 3.36+0.62
22| Amphiroa anceps R 072+047 |62+1.12 512+ 111 8.1+2.2 591 0.75 8.18+ 16 7.2+0.58
23 | Botryocladia leptopoda | R 0224014 |012+0.19 0.12 +0.15 0.28 + 0.2 0284022 | 032022 |012+0.12
24 | Champia indica R 072+047 | 118015 122 +0.21 3124098 | 249+075 |3.65%16 212 +0.58
25 | Champia parola R 0.9 £ 0.65 1.36 + 0.33 1.4 +0.39 23+116 167+093 |283+178 |13+0.76
26 | Clathrum opuntia R 023+04 | 0.88+0.21 1+0.66 135+111 |132+088 |1.89+066 | 111+0.23
27 | Gastroclonium iyengarii | R 0.72+047 | 118+0.15 1.22+0.21 3.12 +0.98 2.49 +0.75 3.65+16 2.12 +0.58
28 | Gracilaria corticata R 1324098 |1.12+0.78 5.33 + 0.23 412+111 | 886098 |811+123 | 4.14+0.66
29 | Grateloupia indica R 1124065 |1.1+01 412 +0.32 364+023 |519+1.1 3.45+1.1 5.1+0.98
30 | Hypnea musciformis R 023+04 | 0.88+0.21 1+0.66 135+111 | 132+088 | 1.89+066 | 111+0.23
31 | Laurencia pedicularioides | R 132+098 | 1124078 1.33+0.23 112+111 | 2864098 |141+123 | 1.14+0.66
32 | Pockioella variengata R 2124065 |11+01 3.1+0.32 364+023 |519+1.1 5.45+1.1 51+0.98
33 | Polysiphoniavariegata | R 014019 |016+011 0.14 +0.11 0124011 |098+015 |021+0.1 1+0.87
34 | Scinaia hatei R 112+065 |0.87+0.1 112 +0.32 164+023 | 119+11 145+11 1.1+0.98
35 | Solieria robusta R 098+065 |032+0.1 112 +0.32 164+023 | 089+0.1 1.45+0.1 1.1+0.48
36 | Sebdenia polydactyla R 1124065 |21+01 2.1+0.32 264+023 |119+1.1 145+ 1.1 214098
Meanz Sd 0.86+056 | 13103 1.96 + 0.37 255+0.75 | 279+078 |303+101 | 2.55+0.64
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Figure 1. Mean monthly Density (number of plants/m?) for seaweeds at Port Okha.
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Figure 2. Mean monthly Biomass (gm/m?) for seaweeds at Port Okha
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