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Abstract

The present study is based on the distribution and abundance of fresh and dry weights of seaweeds from the rocky ledge
of Pacha. The study lasted for one year frem April, 1993 to March, 1984, A total of 85 species of seaweeds were collected.
The abundant seaweeds were: Codium ivengari, lyengaria stellata, Sargassurn latifolium, S. binderi, S. hoveanum,
Enteromorpha procera, Padina pavonia, Gelidium usmanghani, Colpomenia sinuosa, Valoniopsis pachynema, Janfa capiflacea,
Caulerpa racemosa and Hypnea musciformis, Their highest fresh {42230.3 g/m? and dry weights {21313.36 g/m® occurred
in the low-tide zone. The latter zone supported the largest algal population. In winter maximum algal vegetation (58976.5
g/m? was noted and the peak growth (21854.1 g/m? of seaweeds was observed in January. The maximum biomass was
contributed by brown seaweeds. The highest species diversity (2.05) occurred in August, and the highest Shannon-Weiner
{0.48) and Evenness indices {0.87) were noted in November,

Introduction

Studies of the distribution, abundance and zonation of
seaweeds of Pakistan and neighboring areas are almost non
existent, althaugh there are several reports available on the
taxonomy of seaweeds of Pakistani beaches and of
neighbouring areas. Borgesen {18934) was the first
researcher to have worked on the geographical distribution
of some marine algae. Anand {1940, 1943}, Dixit (1940),
Salim {1965} and Nizamuddin and Gessner (1970) worked
on the marine algae. Only two occasional papers, those of
Saifullah (1973} and Hameed and Ahmed (1999) and
Hameed and Ahmed {MS in preparation) are available on the
abundance, biomass variations and tidal distribution of
seaweeds from Buleji and Pacha, respectively. Saifullah
(1977), Saifullah et a/. (1984} and Qari {1985) worked on
ecalogy and biochemical composition of seaweeds. In 1986
a UNEP regional report also gave an introductory account of
the seaweeds of coastal area of Pakistan. Shameel {1987},
Qari and Qasim {1988), Shamesl ef al. (1989}, Shameel and
Tanaka (1992) and Saifullah and Nizamuddin (19982} have
dealt with different aspects of seaweeds. Recently Hameed
and Ahmed {1999) worked on distribution and seasonal
biomass of seaweeds on the rocky shore of Buleji near
Karachi.

The present report is based on the biomasses of seaweeds
of the Pacha rocky ledge located about 256 km NW from
Karachi. This is a wave-tashed rocky beach with an isolated
ledge, facing the open North Arabian Sea and has not been
studied before for its macro-algae and their distribution,
abundance and ecology. The rocky shore of Pacha is free
from man-made manipulation and poliution, so that the data
obtained from there would serve as base-line data for future
comparnsoens.

Materials and Methods

For the sampling of macro-aigae transect lines and a
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quadrat (1 foot? or 0.3048 m?) were used. For seaweed
collection the whole beach was divided into four transect
lines viz. transect line A (TLA), transect line B {TLB),
transect line C (TLC) and transect line D (TLD). Quadrats
were placed every three meters on four transect lines., TLA
was 150 m long in which 50-53 guadrats were placed. TLB
was 73 m long and contained 24-30 quadrats. TLC was 72
m long and had 25 quadrats and TLD was 72 m leng and
contained 24 quadrats. Monthly 123-140 quadrats were
taken, the number varying according to the tidal height. The
details of the sampling procedure have been mentioned in
Hameed and Ahmed (MS in preparation). Hydrographical
parameters (salinity, pH, dissolved oxygen and water
temperature) and air temperature were alse recorded. The
fresh weight of seaweeds was obtained on a top loading
electric balance. Seaweeds were kept in a vacuum oven at
70-80 °C for at least 24 hours. The oven-dried seaweeds
were rewegighed for biomass determination of each species.

Results
Monthly variation in the total fresh weight of abundant |
seaweeds: During the study period (April 1993 to March |
1994) 85 species of green, brown and red seaweeds wers E
collected. Attention was chiefly given to 53 seaweed |
species which were abundant in low, mid and high-tide §
zones. Seventeen species of brown, 15 species of green ]
and 21 species of red seaweeds were weighed {Table 1}.
The brown seaweeds had highest fresh weight, green §
seaweeds had the second highest total fresh weight and J
red seaweeds formed the lowest fresh weight (Table 1.
Only one sampte of Melanothamnus somaliensis was '
collected due to severe wave action at the low-tide of the ;
exposed rocky ledge in September. In the low-tide zone of :
exposed rocky ledge brown seaweeds formed highest
weight {19884 .4 g/m* of the standing crop, compared o 3
the green (15733.8 g/m’) and the red (6612.1 g/m?; Fig. 4
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Table 1: Seasonal variation in total fresh weights (g/m2) in the low (L) mid (M) and high {H) tide zones during the period
April, 1993 to March 1994,

! Fresh waght Dry weiglit

Iitoups L M H Totat i M H Totud

f weight wyrhl
GREEN SEAWEEDS )

Cuanderps laetivierens - - 06 70.6 - - 47 47
O peluie” . . 10.7 358 46.5 - 31 4.4 75
" racemosa 3276 26.5 5458 3999 182.¢ &0 320 2709
o seelpelliformis 200 - - 200 104 - - 164
O taxifoli 23 - 0.3 26 11 - 0.1 1.2
¢ hactvmaorpha antenning . 74.8 5.2 04 804 21.0 2.4 0.1 235
Codium prengearii 12919.9 84712 10706.7| 32097.8f 63388 14033 1184 5 3926.6
¢ flabellarm 5273 21.3 81.3 46209 8.0 34 77 259 4
Kutervmorpha sp. 102 - - 92 17.3 - - 73
E procera 408 309.5 T04.6 1860.9 3975 105.9 2305 739
Uhva sp. 72 - - 72 13 - - 33
(- fasciata 182.7 - 8639 1052.6 835 - 194.5 2780
U indica . 61.0 - 374 984 29.2 - 83 380
15 rigida 105 - 12.8 2313 58 - 1.7 75
Vadoniopsis packyneme 7145 4358 8271 1213 .9 356.2 5t.0 14.0 421 2
BROWN SEAWEEDS

Colpomenia siniosa 2727 7083 2874 12684 1128 133.9 564 1231
Cvwtoseira sp. 734 1.3 2.7 454 5.6 0S8 158 849
Dictyota sp. 9325 6337 1064 16726 4645 224 358 7252
D. dichotma 09 59 - 6.8 0.4 19 - 13
. devarcata 1311 95.6 493 2765 64.4 133 59 235
fvengar siellura 1424 6989.9 17201} 97224 499.3 97 296 6 L7906
Julvna lanunarioides 12143 - B 1 600.9 - - 6009
Pacling pevane Y686 4419 159.4 1569.9 382t k19 442 N7z
I tetrastromaric 224 4 3801 4115 10160 11549 723 471 2352
Surgasyum aguestfolivm 3203 4211 - 7414 144 46 193 - 168 9
8. hinderi 106.8 4793.7 5626 54631 435 1078 45.6 216.9
¥ havena 6818 9.5 5477 43290 1840.9 1516 584 0509
8 creavsifolum 320 26 R 3697 4023 120 3t 4453
N tengreimim : 33533 490.8 - 38441 17629 fi6 - 1847 5
N. fatifolivm 65209 EE# ) -| 65597 32445 6.0 - 32508
Staechaspermant smarginatum 1031.3 33 - 10346 169 7 Uy - 470 §
Sterkavia inclicd 77 i3 24306.1 A 2 43 0% 9008 TULR
RED SEAWEEDS

Acanthuphora smcifora 2611 . E 2600 1339 - . i3ie
Cyrrueeras chivctlatim 104.3 - - 1043 48.0 - - 4K
Ceramium manorense 508.3 3149 2458 L0670 24915 816 £913 4154
Ciedicdionm prewsillum 631.8 843 8.3 8474 299 224 It 3634
F nsmanghani 1041.8 48 4 22131 13115 5018 iG] 83 3362
Ciraciluria dendon 88 - - 88 33 - - 33
G corticatd 142.0 - 1830 2550 70.9 - e 85
0. crassu 44 2 - - 442 218 - - 218
G folifera 1903 - 7.9 198.2 894 . 17 9.1
O, pyvgmaca &5 - 6.4 70.9 55 - - 55
G verrncosa LE2 - - 1.2 58 - 58 ]
thpnea sp. 172 ane 4.2 614 144 0.5 23 262
N masciformis 260.0 36 177 30113 1281 09 63 1353
. pannusa 364.1 1183 2438 7262 1803 64 413 48 5
Jamir caprlioeed 3966 3529 13.5 G634 1460 2103 121 6744
S ntherans 673 - . 673 393 - -l - 54.3
Laurency sp. 95.5 P2 270 145.3 431 6.6 4 31
L obiusa 1071 - NIRRT T A 478 - 200 7 498
L. ponatifida 768.8 - 170.0 9383 3767 . 125 300 2
L. planclada 235 - £5.3 88 10.9 - - 119
Melunothamnus somalicusis 1298.7 - 10§ 2997 6472 - 03 07 5
Tutal 422303 253923 21748.3] 893709 213133 38654 678 Ikedn S
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Table 2: Monthly variation in the biomasses (m2/menth) of seaweeds during the period April 1993 to March 1994 at Pach

Biomasses A M J J A S 0 N D J F M
Fresh weight 60.8 20.4 4.6 5.9 9.3 49,2 234 40.2 121.8 143.0 156. 102.1
Dry weight 3.3 3.5 1.6 1.9 1.6 11.3 7.8 8.6 16.5 17.9 26.5 14.3

Table 3. Morisita {1), Shannon-Weiner {H) and Evenness (J} Indices of abundant seaweed species at the rocky ledgs
Pacha {If | = 1:.uniform distribution: | = 1.0 = random distribution; | = > 1.0t0 X = aggregated distribution}

Indices A M J J A S 8] N D J F M
Green seaweeds

Morisita 1.17 1.4 1.35 1.60 1.64 1.20 1.650 1.09 1.13 1.32 1.26 1.44
Shannan-Weiner Q.46 0.43 0.45 0.47 0.41 0.45 0.45 0.47 0.46 0.42 0.44 0.39
Evenness 0.98 0.92 0.96 1.00 (.88 Q.96 0.94 0.99 0.98 0.89 0.93 0.83
Brown seaweeds .
Morisita 1.50 0 2.00 1.30 1.17 1.06 1.06 1.04 1,18 1.08
Shannon-Weiner  0.41 - o] 4] 0.42 .46 0.47 0.47 ¢.47 0.45 0.47
Evenness 0.88 - 0 Q 0.88 0.97 0.99 0.99 0.99 0.94 0.99
Red seaweeds

Morisita 2.50 2.50 2.14 1.60 2.50 1.37 1.12 1.18 1.37 1.40 1.6 1.21 3
Shannen-Weiner - O o] 0 0.45 o] 0.41 0.46 0.45 0.41 0.40 0.39 0.44
Evenness 0 0 v Q.94 0 Q.87 0.97 (.95 0.86 0.85 0.81 0.92 |

2A). The lowest biomass of red seaweeds was recorded in
August and highest in September (Fig. 3}. Highest collective
fresh biomass 20052.3 g/m® of red, green and brown
seaweeds was observed in January (Fig. 4). The brown
_ seaweeds were more abundant (15136.94 g/m?} in the mid-
tide zone than green {8280.2 g/m?) and red seaweeds
(875.2 g/m% Fig. 2A). Figure 1 represents the relative
abundance of commonly occurring seawesds at Pacha.
High-tide zone of Pacha showed less {2%]) algal vegetation
than mid-tide (35%) and low-tide (63%]) zones. Although
in high-tide zone only few seaweed species flourished, yet
some representatives of low and the mid tidal seaweeds
were also recorded. '
From low-tide zone 51 {13 green, 17 brown and 21 red},
from mid-tide zone 31 (7 green, 16 brown and 8 red) and
from high-tide zone 36 (12 green, 11 brown and 13
red)species of seaweeds were collected.

Seasonal abundance of algae:

Period | {January to March, pre-monsoon season): A gradual
increase in air temperature (25.3 °C), lenger sunshine hours
(11:25 hrs.}, high water temperature {25.8 °C}, high relative
humidity (38%), low pH (7.77), high salinity (36.5 1) and
high oxygen concentration (5.75 mli/l) occurred during this
period. A sudden fall in the duration of submergence (-0.1
m tide) was also observed since the tidal region become
gxposed for a longer pericd. The greatest increase in total

algal biomass ({29390.1 g/m? was therefore observed

during this period.

Period Il {April, transition period): April was the hottest
month (with 32.9 °C, air temperature) of the year having
the highest values for sunshine hours (12:37 hours) and, a
water temperature of 30.4 °C, normal salinity (35.5 I}, high
relative humidity (53%), decreasing pH (7.61) and
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decreasing value of oxygen concentration {5.51 ml/l). Th
was marked increase in the period of exposure (0.0 m tid
of the habitat. In April a gradual decrease in the fre
weight of algae {8024.0 g/m?®) was recorded. The slowid
of growth seen in this month was probably due to 14
negative effect of greater submersion {than in period;
which occurred in the tidal region.

Period Ill (May to September, monsaon seasonk Sinced
was the rainy period there were conditions of sudy
decrease in air {29.82 °C) and water temperatures (7}
°C}, longer sunshine hours (12:89 hours), highest valus}
relative humidity {56.33%), higher pH {7.93), low w3
temperature (27.2 °C), normal salinity {36.02 1) and f
oxygen concentration {6.928 mii) of the seawater.
period of submergence was slightly greater than in Apris
this period the algae showed slight decrease (9870.3 g_
in fresh weight. Conditions in this period were much §
favourable for maximum development of many algae wj
inhahited the infra-littoral fringe. As the lower part of
intertidal region was covered by sand at TLA and TLB§
to high wave action and high wind speed), the growtha
algae was affected in this period. !

Period IV (October, transition period): During this pd
there was increase in surface temperature of water (30
and decrease in relative humidity (18%]). There
minimum wave action and wind speed which produced]
low tides {-0.4 m). A gradual increase in total algal gy
{2709.2 g/m? was observed during this period. This
growth might have been due to gradual increase i i
temperature (27.5 °C), longer sunshine hours (11 :33 ho
increase in pH {7.91) and salinity (37 ). In this periof
highest value of dissolved oxygen {8.02 ml/l} was recd
The degeneration of algal covers which was observ



Hameed and Ahmad: Seaweed, biomass, rocky shore, Pakistan

(exditen iyengarii

10000 -
S000 Y
o _—‘
5000 T
10000
Erteromorpha procera
400 ¢

Caulerpa raceniosa

200 -
100
0
100 '
200

Enteromorpha sp

L000 '
SO0
0
500
1000

Fiva fuscicta

Relative abundance (g/m?)

1000 1
S00 4

LI
00 ¢ .
10004

Valoniapsis pachynema

600 -
400 1
200 1

0 1
200
400 1
600~

[ U T N T N N HE N VN T S |

AMIJASONDIFM

Green seaweeds

fig. 1: Relative abundance {g/m? of abundant seaweeds at the rocky ledge of Pacha during the period April 1993 to
March, 1994,
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Fig. 2: Histograms show seasonal variation in biomasses of seaweeds at Pacha in different tide zones
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during this period probably occurred due to increase in the
duration of exposure {-0.4 m, tidal height) of the tidal zone.

Period V (November and December, post-monsoon): During
this period lowest valuss of air (24.75 °C} and water
temperatures {23.35 °C) but relatively short sunshine hours
(10:49 hours} were observed. The duration of immersion (-
0.35 m; tidal height) was higher than in pericds [, Il, and Il
Another important climatic feature was the arrival of a
hurricane in November. But no changes in algal growth
were observed due to the hurricane. In this period gradual
increase in relative humidity (32.5%), highest values of pH
{8.05), salinity (39 I} and medium high dissolved oxygen
{5.69 mi/l} were noted, so that gradual increase of the frash
weight of seaweeds (16878.4 a/m®) occurred. The
meteorological and hydrographical ‘parameters had thus
important effect on algal production, Highest growth of
dlgae was observed in pre-monoon season (January to
March) and lowest values of algal growth were recorded in
the monsoaon season (May -to September}.

12000

B Green seawceds ‘ [ T .
10000 & Brown seawgeds
NE 8000 A Red seaweeds ] -
3 . S
P 6000 . o | ] -
3 .
= 4000 '
.‘._- *
2000 - ;
L T
o | " :
AMI J A S ONDJ F
Months
L
ig. 3:  Monthly variation in the fresh weight of seaweeds

at Pacha

lonthly variation in the total dry weight of abundant
2aweeds:

uring the study period the brown seaweeds had the
ghest total dry biomass of 13598.4 g/m2 the green
aweeds 11001.9 g/m? and the red seaweeds 4045.98
m?{Table 1).

gures 2B represent seasonal variation in dry weight of
aweeds in different tide zones. Highest {51 %]) dry weight
seaweeds was recorded in low-tide zone, 28 per cent in
d-tide zone and 21 per cent in high-tide zone.
pre-monsoon season the highest biomasses, 10833.7
m’, 2395.7 g/m? and 1861.6 g/m?, were recorded in low,
d and high-tide zones, respectively. Fig. 2B presents
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percentage incidences in different tidal levels.

There were seasonal variation in biomasses showing that
high frash weight 156.1 m*/month of seaweeds was found
in February, when the dry weight was also high (26.5
m*/month} in February (Table 2).

25000
R 20000 - # Fresh weight .
£ 15000 ® Dry weight
é 10000 - *
s i .
5000 REREE S
. @ *
D '
J F M

Months

Fig. 4: Seasonal variation in fresh and dry weights of
abundant seaweeds found at Pacha

Statistical Analyses: For species richness Morisita Index {1}
was computed. Green and brown seaweeds represented
aggregated distribution throughout the year. Brown
seaweeds also showed aggregated distribution except in
June when the distribution was uniform. The species
diversity {Shannon-Weiner index; M) of red, green and
brown seaweeds is giver in Table 3.

Degeneration of seaweeds: Many green algae, such as
Codium iyengarii, Caulerpa scalpelliformis, C. racemosa, C.
peftata and Chaetomorpha antennina and some red algae
such as Melanothamnus somaliensis, Laurencia pinnatifida,
Botryociadia feptopoda and Acanthophora spicifera usually
persisted in these habitats for few months only. In most
exposed habitats several algal species are dislodged and
swept away by water movements.

Discussions

it is one of the findings of this study that seasonal changes
have a profound effect on algal abundance in the intertigal
zone at Pacha. Here abundance of algae seemed to coincide
with moderate temperature, maximum growth occurring in
the early N.E. monsoon season (57211.3 g/m3. In July
{S.W. monsoon) very small amounts of seaweeds flourishad
on the ledge. According to Saifullah (1973) however, the
minimum growth of seaweeds at Buleji, a rocky bench

Pak. J. Biol Sei,, 2 (3): 1044-1052; 1999
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nearby, was found during the period of May to September
{S.W. mansgan season} but high during the N.E. {December
to February). Recently Hameed and Ahmed (1998} noted
that N.E. monsoon season was favourable for the growth
of seaweeds as campared to $.W. monsoon season at the
rocky ledge of Buleji. In the present study it was noted that
the abundance of algae followed tidal fluctuations and
decrease or increase of temperature in air and water.
According to Matheison et al. (1981} wide ranges of
temperatures cause pronounced seasonal differences in
flora. Payri (1987) stated that tidal variations affect the
growth of the species which inhibit the intertidal zonre.
Similarly Nasr and Aleem (1248) have emphasized that light
intensity also affects the growth form of certain species.
Varma {1959) stressed that the maximum vegetation and
algal growth are seen during the months when the salinity
of the sea water was moderate at Palk Bay, India.
Eighty-five species of seaweeds were collected from Pacha
duriné the whole study period out of which 19 were green,
23 brown and 43 red. Anand {1243, 1940} recorded
collectively, 79 species of red and 46 species of green
seaweads from Manora, Keamari harbour, Sandspit and
Baba Island. Saifullah {1973} recorded 48 species of
attached and drift algae from the Buleji. Recently, after a
quarter century of Saifullah's {1973) work at Buleji,
Hameed and Ahmed {1999) reported 66 species of brown,
red and green seaweeds from the same rocky shore. They
recorded 17 species of green, 29 species of red and 20
species of brown seaweeds. Qari (1888} recorded 21 edible
species of red, green and brown seaweeds from the rocky
shore of Buleji.

In present study the smallest number of species was
observed in the high-tide zone. Hameed and Ahmed (1999)
observed that high-tide zone of Buleji possessed high fresh
algal biomass because this zone receives high wave action.
Red seaweeds had high number compared to brown and
green seaweeds. Harrieed and Ahrrned {1899) noted highest
number (29) of red seaweeds as compared to brown {20Q)
and green {17} at Buleji. At Pacha brown seaweeds
possessed highest fresh weight (2944.2 g/m?) as compared
to red and green seaweeds. During the study highest
biomass of brown seaweeds was contributed by the
following seaweeds: Colpomenia sinuosa, Dictyota sp.,
Iyengeria stellata, Jolyna laminarioides, Padina pavonia, F.
tetrastromatica, Sargassum binderi, S. boveanum, 3.
tenerrimurn, S. latifolium, Stoechospermum marginatum and
Stokeyia indica. Saifullah {1973) reported the following
seaweeds 10 dominate the wet weights at the rocky beach
of Buleji: Sargassum sp., Taonia sp., [l stellata, FP.
tetrastromatica and D. divericata.

Hameed and Ahmad {1999} reported that highest (41313.5
g/m?) fresh weight of seaweeds was contributed by the
brown algae; which were mainly coemprised of Sargassum
filiformis, S. tenerrimum, S. crassifolium, C. sinuosa,
Dictyota sp., D. dichotema, F. tetrastromatica, S. indica, I,
stelfata and S. marginatum at the rocky beach of Buleji near

Pak. J. Biol. Sci., 2 (3): 1044-1052, 1999
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Pacha. :
At the rocky shore of Pacha a majority of the green
seaweeds like Codium spp. and Caulerpa spp. live in the
shallow and protected water pools. Codium iyengarii was
dominated among green algae which was found in greater
abundance than on other rocky beaches of Karachi. This |
may be due to the topographical features of the rocky ledge 1
of Pacha. Which becomes exposed at very low tides so that §
the habitat {TLA, TLB, TLC and TLD} remains submerged in 3
water for much of the time and results in the luxuriant §
growth of C. jyengarii. Miller et al. (1983) pointed out that ]
dominant green macro-algae were generally maost abundant §
in the shallower waters of lagoons at Rhode Island, U.S.A.
it was also found by Underwood and Kennelly (1990) that |
the densities of macro-algae were the greatest toward the §
bottom of the share (low-tide zone} in Australia. During the
present study it was found that fow-tide zone had heaviest §
algal growth (47.25%), whereas mid-tide zone (28.41%)]
and high-tide zone lowest fresh algal vegetation {24.34%) 1
Hameed and Ahmed {1999) reported fresh algal biomass of
35 percent from high-tide zone, 34 percent from low-tide
zone and 31 percent fram mid-tide zone at the rocky shore]
of Buleji. ;
At Pacha most seaweeds live in low-tide zones of wave]
action and formed greatest biomass as compared to mid
and high-tide zones. Miller et &/. {1983) had pointed out]

Underwood and Kennelly {1990} have also pointed out that}
algal vegetation is mare abundant on slopes and flats.
In the present study biomass of various seaweads werey
examined for correlations with several environmentalf
factors, In winter 58976.5 g/m? and in summer 124746
g/m? of seaweeds were recorded from Pacha. According to]
Saifullah {1973) abundance of algae generaily declined
during the warmer parts of the year but increased in winteg
at the rocky shore of Bulgji. Similarly Hameed and 'Ahm
{1999) noted higher algal biomass {26956.9 g/m?} in wintef
at Buleji. In the present study in the winter month ¢}
January the highest (21855 g/m?} algal population wa
recorded. Hameed and Ahmed (1999) also pointed out thaj
in January highest {13833.4 g/m% and May the loweg
{104.8 g/m?) fresh weight of seaweeds was recorded 1
Buleji. Qari {1985} found maximum growth of algae
February, in the nearby rocky beach at Buleji. 1
In general the algal biomass was found to have an inverd
relationship with the tidal height, high temperature and af
exposure at Pacha. The peak growth of green seaweed
occurred in January. ln August the smallest biomass of e
seaweeds was found, but in September it sudded
increased. This sudden change must have been due to tf
availability of nutrients, suitability of the environmen
conditions and owing to the sudden appearance of seved
red algal species on the Pacha the rocky ledge. 1
The present study showed the perennial algae of the rock
beach of Pacha to be Gefidium usmanghani and Jo
capillacea, whereas C. iyengari, E. procera, Dictyota sp.3
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stellata, P. pavonia, S. binderi, S, tenerrimum, S. latifoliurn,
G. usmanghani, M. somaliensis, S. marginatum and S,
indica were the major contributors to the fresh weight of
seaweeds. According to Qari (1985} and Qari and Qasim
{1988) the four species which were collected from Buleji
during most of the year were €. racemosa, C. ivengarii, F.
procera and /. stellata. Saifullah {1973} observed that {/
fasciata, C. tenuissima, Sargassum spp., Cystoseira spp.
and V. pachynema tormed very high biomasses at the rocky
ledge of Buleji which is located close to Pacha.

In the present study the highest value of seaweeds dry
weight was noted in the pre-monsoon season. Qari {1986}
noted that the highest dry weight of seaweeds at Buleji was
found in the pre-monsoon season, and that the dry weight
of seaweeds was directly proportional to their fresh weight.
Hameed and Ahmed (1999) observed highest dry weight of
sgaweeds in the pre-monsgon season at Buleji. The present
study at Pacha showed that the major contributor to dry
weight was made by Codiurn iyengarii. However, according
to Saifultah (1973} and Qari (1988} Uiva fasciata was the
most abundant green seaweed in dry weight at Buleji,
Saifullah (1973} found that low-tide zone of Buleji
possessed highest biomass ‘than other tidal zones and was
more productive in respect of dry weight (42230.3 g/m? of
seaweeds. This great increase was found by him in
February owing to the fast growth of algae in winter. The
decline observed during June to July were attributed by him
both to decrease in algal numbers and to individual weight
losses. In favourable conditions all algal vegetation showed
high biomass, while in unfavourable conditions they showed
degeneration and decay, which affected the dry weights of
the weeds. In April and May Codium fyengarii, Botryocladia
leptopada, Calliblepharis fimbriata, Scinaea spp. etc. were
dislodged and deposited on the shore. Misra (1966)
reported that high temperatures and exposure to sun were
respansible for maxima or minima in the development of the
Phaeophyta population on the Indian coast. Doty {1971)
has pointed out the importance of the unpredictable storm
turbulences which affect the large algal standing crop on
the Hawaiian open reef flats, Payri {1987} reported that in
the end o October the plants of Hydroclathrus clathrus and
Chnoospora implexa begin to decay and are swept away by
tidal water. Moreaver, the rainfall which began in the tater
months of the year had a drastic effect on most of the
dlgae which became detached with the change of season at
Tiahura reef, French Polynesia. According to Tsuda {1974)
desiccation is a factor influencing the degeneration of the
dgae. Rao and Sreeramulu  (1964) suggested that
degeneratian of the algae may be attributed to the
prevalence of unfavourable environmental conditions,
sspecially increase in the duration of exposure. At Bulegji
Ahmed {1992} first noted that in the end of September the
thick green carpet of Ulva sp. and Enteromorpha sp. was
transformed into a snow-white covering indicating decay of
seaweeds. Hameed and Ahmed (1999) reported a complete
decay of C. anteninna and (/. fasciata (from September to
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November} on the exposed rocky ledge of Buleji.

Water contents also affect the biomass fluctuations. Many
of the thick seaweeds hold high amount of water as
compared to thin and delicate algae. The green and brown
seaweeds possess high water contents compared 1o reds.
During the observation period it was noted that red, brown
and green seaweeds had their peak growths in summer, late
summer and in early winter, respectively, It was also noted
that the red seaweeds require the high intensity of sunlight
and long sunshine hours or "long-day illumination”, brown
algae moderate light intensity, while green seaweeds
require dim light intensity and minimum sunshine hours or
“short-day illumination" as compared to red algae.

This is the first study made at Pacha and reveals the
richness of its flora. It would be worthwhile to extend the
study further to acquire more data about the marine
communities of this secluded site to serve as a base-line
study for further comparisons.

Acknowledgments :
The authors thank Prof. Prof. Dr. Mustafa Shameel,
Director, Centre of Excellence in Marine Biology, University
of 'Karachi, for his kind help in the identification of
seaweeds. We would also like to thank Prof. Dr. M.
Nizamuddin for providing his library facilities, We are also
thankfut to Dr, Meher Fatima, Asst. Prof., Marine Sciences,
University of Karachi to use her computer for printing.

References

Ahmed, M., 1992. Glaciers or seaweeds. News Bulletin of
Centre of Excellence in Marine Biology, Uni. of
Karachi, 3: 7.

Anand, P. L., 1940. Marine algae from Karachi. Pt. |.
Chlorophyceae. Punjab Univ. Publ. Bot. Soc., pp. 52.

Anand, P. L., 1943. Marine algae from Karachi. Pt. ||
Rhodophyceae. Punjab Univ. Publ. Bot. Soc., pp: 76.

Borgesen, F., 1934. Some marine algae from the narthern
part of the Arabian Sea with remarks on their
geographical distribution. Det. Kgl. Dansk. Vidensk.
Selsk., Biol. Medd., 11: 1-72.

Dixit, S. C., 1940. A note on the algae collected by J, A.
Murray at Karachi. Curr. Sci., 9: 27-28.

Doty, M. §.,, 1971, Physical factors in the predation of
tropical  benthic marine algae. In: (T. D, Costlow, ed.).
Fertility of the Sea, 1: 25.

Hameed, S. and M. Ahmed, 1999. Distribution and
seasonal biomass of seaweeds on the rocky shore of
Buleji, Karachi. Pakistan J. Bot,

Hameed, S. and M. Ahmed, 1999. Tidal distribution and
abundance of intertidal macro-organisms at the racky
bench of Pacha, near Karachi, Pakistan (Northern
Arabian Sea) (MS in preparation).

Mathieson, A. C., N. N. Reynold. and E. G, Hehre., 1981.
Investigations of new England marine algae |I. A
floristic and” descriptive ecological study of the marine
algae at Jaffery Point New Hamshire, U.S.A., Bot.
Mar., 24: 521-532.

Pak. J. Biol. Sci., 2 (3}); 1044-1052, 1999



Hameed and Ahmad: Seaweed, hiomass, rocky shore, Pakistan

Miller, B. T., M. M. Harlin, G. B. Thursby, M. M. B,
Campbelt and B. A. Dworetzk, 1983, Yariation in the
distribution and biomass of submerged macrophytes
in five coastal lagoons in Rhode istand, U.5.A. Bot.
Mar,, 26: 231-242,

Misra, J. N., 1966. Phaesophyceae in India. Indian Council.
of Agri. Bes., New Delhi, pp: 203,

Masr, A. H. and A. A, Aleem, 1948. Ecological studies of
some marine algae from Alexandria. Hydrobiologia, 1:
251-281. ‘

Nizamuddin, M. and F. Gessner, 1970. The marine algae of
the norhtern part of the Arabian sea and of the Persian
Gulf. "Meteor” Forsch. Ergebnisse., D: 42.

Payti, C. E., 1987. Zonation and seasonal variation of the
commonest algae on Tiahura reef {Moorea lsland,
French Polynesia). Bot. Mar., 30: 141-148.

Qari, R., 1985. Seasonal variation in biomass and

. biochemical composition of some edible seaweeds from
Karachi coast. M. Phil. Thesis, Centre of Excellence in
Marine Biology, Karachi University. pp: 234.

Qari, R. and R. Qasim, 1988, Seasanal changes in the
standing crop’ of intertidal seaweeds from the Karachi
coast. Marire Science of the Arabian Sea. Proceedings
of an International Conference. (Thompson, M. F. and
N. M. Tirmizi, Eds.), pp: 449-456.

Rag, M. U. and T. Sreeramulu, 1964, An ecological study
of some intertidal algae of the Visakhapatnam coast.
J. Ecol., 52: 595-616. '

Saifultah, S. M., 1973, A preliminary survey of the standing
crop of seaweeds from the Karachi coast. Bot. Mar_,
16: 139-144. .

Saifullah, S. M., 1977. Studies on marine algae from
Pakistan: Ulvales. Bot. Mar., 20: 521-536.

Pak. J. Biol. Sci., 2 (3): 1044-1052, 1999

Saitullah, S. M., S. Shahid and D. Kbhan, 1984. Guantitative
scological studies of seaweeds of Karachi. Biologia, 30
33-43. Saifullah, 5. M. and M. Nizamuddin, 1992
Twao most abundant species of Ulva and Enteromorphs
fromt coast of Jeddah. Saudi Arabia. Pakistan J. Mar
Sei., 1: 23-28.

Salim, ., 1965. The distribution of marine algae alon
Karacht coast. Bot. Mar., 8: 183-188.

Shameel, M., 1987. A preliminary survey of seaweeds
from the coast of Lasbela., Pakistan. Bot. Mar., 30
511-514. .

Shameel, M., S. A. Husain and S. S. Husain, 1989
Addition to the knowledge of seaweeds from the
coast of Lasbela, Pakistan. Bot. Mar., 32: 177-180.

Shameel, M. and J. Tanaka., 1992. A preliminary checidis
of marine algae from the coast and inshore waters of
Pakistan. Cryptogamic fauna of Pakistan. Nat. Sci
Mus., Tokyo, 1: 64.

Tsuda, R. T., 1974. Seasonal aspect of the Guam
Phaeophyta. Proc. 2nd Intern. Coral Reef Symp. | Greg
Barrier Committee, Brishbane, pp: 43-47.

Underwood, A. J. and 5. J. Kennelly. 1990. Ecology o
marine algae on rocky shores and subtidal reefs in
temperate Australia. Hydrobiclogia, 182: 20

UNEP Regional Seas Reports and Studies, 1986
Environmental problems of the marine and coastal ares
of Pakistan; Mational Report, pp: 55. :

Varma, R. P.. 1959, Studies en the succession of marfﬂ
algae on a fresh susbtratum in Palk Bay. Proc. Indi
Acad. Sci., B49: 205-211.

10562



	PJBS.pdf
	Page 1


