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P.M. SivALINGAM*: Marine Algal Distribution
in Penang Island

Abstract

Investigations of marine algae on the shores of Penang Island over a period
of two years indicated that the majority of the identified 44 species of marine
algae are confined to the rocky conformation of the shores of Batu Ferringhi
directly adjacent to the Batu Ferringhi River. Nevertheless, there is a cosmo-
politan species, Enteromorpha flezuosa (Wulfen et Roth) J. Agardh in the
Chlorophyta. In contrast, the sea lettuce, Ulva reticulata Forsskal, exists in
very large amounts with the prominency as a food source specifically restricted
to the muddy banks of Tanjong Tokong, the Middle Bank and the mud-flat
stretching from the mouth of Bayan Lepas River till the mouth of Pinang
River indicating indirectly its nutrient specificity for mud-flats. In relevance,
the Chlorophyta, Enteromorpha intestinalis (Linnaeus) Link, is only found in
Boon Siew Bay within the Bay of Telok Bahang. Based on these results, it
is suggested that available specific nutrients in the water mass, oceanographic
conditions and the resulting habitat suitability might ialay an important role
in determining the distribution ot algal forms in Penang Island.

Introduction

Studies of marine algae in the neighbouring countries of Thailand (Gomont,
1901; Reinbold, 1901; Seidenfaden et al., 1968; Egerod, 1971, 1974 and 1975),
Indonesia (Gilbert, 1942; Gilbert et al., 1969), Philippines (Gilbert, 1942; Taylor,
1966; Gilbert et'#l., 1969), Ceylon (Borgesen, 1936; Durairatnam, 1961) and
Vietnam (Dawson, 1954; Phamhoa’ng Hé, 1969) are so limited that the area of
this science is not exploited as‘a.foo'd source to the fullest extent like most
advanced countries. Undoubtedl-y, this is true of Malaysia too; where studies
on phycology is so limited (Khew Khing Ling, 1975;' Sivalingam et al., 1976)
notwithstanding the fact that the word agar-agar originated from an algal
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product which was made since earlier time in this part of the world. This
became an incentive to make a detailed study on the distribution of marine

algae in Penang Island and the work was performed from April 1975 till April

1977 and the results are reported here.
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Fig. 1. Map Showing the Details of Penang Island and the Sites of Investigation.
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Materials and Methods

Algal forms in Penang Island, an island located between latitudes 5°15' N
and 5°30’ N and longitudes 100°10’ E and 100°20’ E with an area of 110 square
miles in the State of Penang, North West Malaysia, were normally harvested
during low tides through the whole year at stations A—K between April 1975
and April 1977 as illustrated in Fig. 1. Here, it should be noted that all the
algal forms in this island are confined to a depth of 1 meter fré_m the highest
tidal level and are comparatively miniaturized (Sivalingam et ‘al., 1976) as
compared to related forms found in other parts of the world (Plate 1 and 2).
Normally, the harvested algal forms are brought back to the laboratory and
are examined immediately in detail according to standard procedures, identified

microscopically and their distribution recorded.

Results and D’scussion

As shown in Table 1, the investigation demonstrated the existence of 3
species of the Cyanophyta, 21 species of the Rhodophyta; 8 species ot the
Phaeophyta and 12 species of the Chlorophyta along the shores of Penang
Island. Out of ‘these 44 species, 42 are specifically found in relatively large
amounts along the shores of Batu Ferriﬁghi (Station C) excepting the Chlo-
rophyta species of Enteromorpha intestinalis (Linnaeus) Link and Ulva re-
ticulata Forsskal. It is also noticeable that the algal species of Enteromorpha
flexuosa (Wulfen et Roth) J. Agardh is ubiquitously distributed while Entero-
morpha intestinalis (Linnaeus) Link is only confined to Boon Siew Bay and Ulva
reticulata Forsskal in the mud-flat of Tanjong Tokong, the Middle Bank and
the mudflat stretching from the mouth of Bayan Lepas River till the mouth
of Pinang River. All other investigated stations had practically no algal forms
other than those mentioned above excepting Telok Bahang Bay (Station C)
where Oscillatoria sp., Struvea delicaluta Kutzing and Ulva conglobata Kjellman
are also found, Telok Kapor Bay (Station J) where Gracilaria sp. 3, Cladophora
fascicularis (Mert.) Kutzing and Ulva conglobata Kjellman also exists and the
mud-flat from the mouths of Bayan Lepas River till Pinang River (Station K)
where Gracilaria sp. 3 and Cladophora fasciculata (Mert.). Kutzing are also
found. ) :

Evidently it is to be noticed here why the majority of the algal species are
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‘, Plate 1. Sargassum bed on a rocky conformation at the shores of Batu Ferringhi.
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Plate 2. Algal bed showing patches of Valoniopsis pachynema (Martens) Boergs (A), Sarcodia

species (B) and Gracilaria species (C) on a rocky conformation at the shores of Batu
Ferringhi.
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Table 1. Distribution of marine algae at the various investigation stations
of Penang Island.

Presence (+)/Absence (-) of Algal Species at the Stations

ALGAL SPECIES
A. B € D E P 6 H I J K

CYANOPHYCEAE:  yymgbya species . e 4 e e e e e e = -
Oscillatorla species - = * 4 = = e e - - -
Pelagothrix cleved; Schmidt - = * = e e . e e - -

RHODOPHYCEAB: Acanthophora orientalis J. Agarch - - - - - - - - - - -
Amphiroa species - -+ - - - - - - - -
Centroceras species L . T
Ceramium species ; - = 4 e m e e m e = -
Gelidiopsis species : - e t F m e e e e e =
Gelidiun amansii LAMOURCUX L
Gelidium pusillum (StackhouselLe Jolis - e 4 a4 e e e e e e =
Grgcilaria species 1.- . - - * - - = .- - - = -
Gracilaria species 2, ’ L L N
Gracilaria spacies 3. - - + - - - - - - + -
Gratelopia species -~ - % - e e - - - - -
Hypnea species 1. R R . . T S
Hypnea species 2, . T . T T
Hypnea species 3. - = 4 = m e . = e = -
Jania species R R . . T
Laurencia species 1.(sL. glandulifera Kutsing)(2) « = + =« =« «® =« « = « «
Laurencia species 2.(sL. pinnata Yamada)(2) e 2 4 e e e e e e e -

eillea jungermanniodes (Martens et HeringlHarvey = = + =« = « @ = « = =
Lithotharnion gimulans Foslle I L N N
Lithothammion erubescens Foslie - - + - - m e e w e =
Sercodia species - = 4+ e e e e e e e -
PHAEOPHYCEAB: Chnoospora minima (HERING) PAPENFUSS - et e e e e e e e .
Colpomenia ginosa (Roth) Derbes et Scher - et m e e m = m e o=
Dictyota bartayresti Lanouroux - et e e e e e e e -
Dictyota dichotoms (Hudson) Lamcuroux) P e . .
Pading tenuis Boru LI T T L S B
Sargassum grevillel J. Agardh - = 4 e e e = e e .-
Sargassum sanded Reinbold/polycystum (2) L T N
Sphacelaria furcigera Kutzing L A B T
CHLORGPHYCEAE: Bryopsis plumosa (Hudson) C. Agardhe R - R
Caulerpa ferqusoni Murray - = s s s s -
Caulerpa racemosa W.ve Bosse vare lacte yirens - = e = = e e - - -
W.ve Bosse
Chsetomorpha sntenatns (Bory) Kutzing L S ol
Cladophora fascicularis (Mert.) Kutzing e T L
Enteromorpha flexuosa (Wulfen et Roth) Jo Agerch O T . I
Enteromorpha intestinalis (Linnaeus) Link - = = % = = = = = = =
Struves delicaluts Kutzing R T
Ulvs conglobata Kjellman - = F ke e e = e e
Ulva reticulata Forsskal - - = = e - e .t
Valonia fastigiata L T L T -
Valoniopsis pachynema (Martens) Boergs L R . B B

*Stationss M Mmmmwmmnupof!mjmgm; Bt Mud flats of Tanjeng Tokongs
shores of Batu Ferringhi with lots of rocky conformaticn; D3 Telok Bzhang sendy bays
El Sandy beach of Pantal Acehy F: mud flats with mangrove swamps stre tdu.wzmni‘mjmcmmh !
40 the mouth of Bentong Islend River; G: Sandy beach of Gertsk Sanggul; Hs dandy Bea
Pasir Belanda; J: sandy and slightly xocky beach of Telok Kapor and Ki mud flats Btretchmg
£rom the mouth of Bayan Lepas River to the mouth of Sungeld Pinange
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Table 2. Marine algal species found in East Malaysia along the West
Coast of Sabah!.

Presaence (+)/Absence (~) of Algal Forms in investigated areas
ALGAL SPECIES g i N

. Kota Kinabalu® . *
Pulau Labuan ma.uvmnm."“‘“ Pulau Balazbangun

RAODOPHYCEAEt  Acanthophora species - - -
Champia (parvula)
Chempia species
Chrysymenia species
Coxolling species
Euchemy speclea
Galaxuars cylindeica
Galaxuara squalida
Golaxusra species
Geacilaria crassa
Gracilaria dura
Gracllaria species
Gratelopia specles
Jenip specles
Laurencia species

PHAEOPHYCEAE:  Colpomenta simuosa
Dictyopteris species
Dictyota atcoaria
Dictyoty dentata
Dictyota species
Hormophysa triquotra
Hydroclathrus clathratus
Pading commersonil
Pading gymospora
Padina species
Ralfsia species
Sargassun clnerewm
Sargassum ¢uplicatum
Sargassun filipendula
Saroassun tenerrimm
Sargassum species
Turbinaris concoldes
Turbinacia species

SHLORQPHYCEAE: pcotabularia cremulata
Anadvomera stellata
Avrainvillea gpecies
Caulerpa sertularoides
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Data of Knew Xhing Ling (1975). Detalls of investigated areas,t Pulau Labuant Layang Beach, Lubok Terunang Beach,
Pchon Batu Beach, Mexbidai Beach, Suanganlada Beach, Tanjong Aru Beach and Vittoria Off-shore; Kota Kinabalu and

its vicinities: Gaya Bay, Kuala Abai, Kota Kinabalu Coastal Areas, Likas Bay, Popur Beach, Pulfm Gaya, Pulau Sulong,
Sembulan Beach and Tanjong Aru Beach (K.K.); Kudat: Pantal Bak Bek and Pengeraban Beach; Pulaw’ Balazbangant

Beach East of Kelangan River.
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confined to the shores of Batu Ferringhi. The explanation is difficult but it
might be due to the availability of large areas of sandy and rocky conforma-
tion of the shore as compared to the other areas which in essence are sandy
and muddy in nature, some oceanographic co_n_dvi.i;j‘qqs such as currents from
th; Bay of Bengal an& the tidal currents of the Straits of Malacca, and. -the
availability of high nutrient content for their flourishment brought about by
river imput from the mainland and the island itself. It should also be noted
that the Chlorophyta, Ulva reticulata Forsskal, is confined only to the mud-
flats facing the North and South Channel of the Straits of Malacca and not
in the mud-flat stretching. from Tanjong Gemuroh to the mouth of Bentong
Island River which is diréctly exposed to the Indian Ocean. Possibly, this
might also be due to the availability of nutrients owing to its exposure to
oceanic waters. ' . R

In this work, a comparison was made between the algal forms found in
Penang Island with those. in East Malaysia along the West Coast of Sabah
(Table 2., Khew Khing Ling, 1975). This interest has come from the fact that
the algal forms found in the tropical zone of this island are in no way similar

from the overall aspect to those found in the East Coast of Malaysia.
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