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ABSTRACT

A study on macroalgae diversity and life form was carried out at inter-tidal rocky shores of Similajau National
Park, Bintulu, Sarawak. Thirty five species were identified in this study, of which 15 belong to the division
Rhodophyta, 12 to the Chlorophyta and 8 to Phaeophyta. Fifteen species are new records to the Park. Irrespective
of areas, macroalgae from the three divisions; Chlorophyta, Phaeophyta and Rhodophyta did not show any
distinct zonation. There was high number of macroalgae species in rocky area related to the sandy area. The high
representation of macroalgae from rocky area reflects the availability of stable substrate and microhabitats for the
occurrence and diversity of macroalgae species. The sandy area lacks hard structure responsible for the relatively
low diversity of macroalgae. Four types of macroalgae life forms were identified namely epilithic, epipelic, epizoic
and epiphytic. The general distribution, occurrence and a list of the macroalgae is presented.
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INTRODUCTION

Similajau National Park lies just north of Bintulu,
home to Malaysia’s thriving liquid natural gas
export industry. Similajau was gazetted on 1%
December 1976 to conserve the flora, fauna and
unique geological formations along the extensive
coastal foreshore. The vegetation consists of three
main types namely; Beach, Kerangas and Mixed
Dipterocarp Forest, home to various species of
plants, trees and wildlife. Among the well-known
plants found here are the Tongkat Ali (Eurycoma
longifolia) and Bintangor trees (Barringtonia
asiatica). The terrestrial fauna of the park
comprises 24 species of mammals, such as
gibbons, banded langurs and long-tailed macaque.
The Park records the presence of 185 species of
birds, which include hornbills and migratory water birds
like storms stork (Attp.//www.sarawakforestry.com).
Along parts of the coastline, sandstone cliffs and
rocky shores line the foreshore. The rocky shores
are the least explored as they are submerge under
waters and only periodically exposed at low spring
tides. Macroalgae dominated the rocky shores
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habitats. Studies on them are scare and published
records of marine macroalgae are those from
Fisheries Research Centre of Sarawak (http://
www.fri.gov.my/friswak/eseaweed.htm) and
Muta Harah et al., (2006). The present study of
macroalgal resources was conducted along the
rocky shores from Tg. Batu Kudu to Tg. Lubok
Padok. This study examined the diversity with
respect to the general distribution pattern,
occurrences and life forms of macroalgae
associated with rocky shores.

MATERIALS AND METHODS

The stretch of Tg. Batu Kudu -Tg. Lubok
Padok of the Similajau National Park is located at
Latitude 3°21°13.6" N, Longitude 113°09°21.4"
E. Macroalgae from rocky and rocky-sandy areas
were sampled following the procedure of Saito and
Atobe (1970) and collected during low tide
between August and September 2006. The sites
were selected based on the substrata; the sites
with diverse microhabitats as rocky inter-tidal
zones with depressions and tide pools and, sandy
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areas. Three line transects were laid for each of
the rocky and rocky-sandy areas. A quadrat of 50
cm x 50 cm with 25 sub-divisions (10 cm x 10 cm)
was placed at 5 m interval along each transect.
Macroalgae species degree of cover and the
corresponding indices (refer to Table 1) in each of
the 25 sub-divisions were recorded. Parameters
obtained from each quadrat were: (a) Frequency
(%), F = qn/25 x 100 = qn/4; where qn is the
number of sub-divisions (within the quadrat in
which an algae species occurred; (b) Cover (%)
or C is used to compute for the area in the substrate
occupied by the species. For convenience, the index
numbers: 5, 4, 3, 2, 1 are used for recording data
in the field as shown in Table 1. C is given in
percentage (%)= (qn, x ¢,) + (qn, X ¢,) + (qn, x
c,) + (an, x ¢,) + (qn, x ¢) = (qn, x 3) + (an, X
1.5)+(qn,x 0.75) +(qn, x 0.375) +(qn, x 0.1875);
where qn_is the number of sub-divisions in which
a species appeared to have the corresponding
coverage area described in the above table and
(c) dominance is used to determine which
macroalgae species dominates in an area. Thus,
fraction contributed by each species to the total
algae cover is computed. Fraction contributed by
each species to total algae cover = % cover of
individual species / total % of all seaweed species.
Dominant species are those species whose cover
values constitute 50% or more fraction of the total
algae cover while sub-dominant species are whose
cover values when added to those of the dominant
species, equals 75% or more of the total algae
cover.

RESULTS AND DISCUSSION

Floristic and diversity

General observations indicated that
macroalgae were only found from 15 m to 75 m
of the shoreline to the sea. Profiles of macroalgae
distributional pattern from the highest tide mark
towards the sea for both rocky and rocky-sandy
areas are presented in Figures 1 and 2. All three

major divisions; Chlorophyta, Phaeophyta and
Rhodophyta of macroalgae were recorded at the
study sites (Table 2) and their species are
overlapped with no distinct zonation. A few
assumptions could be the cause for the
distributional trend; (i) some macroalgae might lose
their attachment from the ordinary substrate and
were swept down away as drift macroalgae
(Khew, 1978), (ii) macroalgae could be swept to
other areas and may still live (Chapman, 1979),
(iii) some of the macroalgae might change their
morphology with some modification depending on
their required environment (Norton et al., 1981).

Thirty five species were identified in this study,
of which 15 belong to the division Rhodophyta, 12
to the Chlorophyta and 8 to Phaeophyta.
Comparing to the records of macroalgae collection
for Similajau National Park by Fisheries Research
Centre Sarawak (2000), this present study
observed 15 species are new records for Similajau
National Park (Table 2). In terms of percent
frequency and percent cover the dominant
macroalgae belong to the Rhodophyta (Fig. 3a)
which require hard substrate for attachment and
Chlorophyta (Fig. 3b) where members have
special attachment structures that can be used for
attachment to rocks. Several macroalgae are
dominant than others in terms of species
percentage contribution (Figs. 4a and 4b).
Macroalgae species distribution pattern is related
to the stability of substrate and the type for
attachment of macroalgae thallus (McConnaughey,
1978; Pole, 1974; Teo and Wee, 1983).

There was a high number of macroalgae
species in rocky area relative to rocky-sandy area
(Table 2). The rocky area comprised by broad
inter-tidal zone, a great variety of microhabitats
with stable substrate, including pebbles,
depressions and tide pools (Fig. 1). In rocky area
where there are tide pools with sand as bottom
substrate, Avrainvillea obscura thrives as it
possess pseudobulbous holdfast which enable it to
affix to soft substrate such as sand. In addition

Table 1. Indices of the degree of macroalgae cover and its representative multiplier

Indices Degree of algae cover Multiplier, ca
5 Covering 1/2-1/1 of substratum surface 3.0
Covering 1/4-1/20f substratum surface 1.5
Covering 1/8-1/4of substratum surface 0.75

Covering 1/16-1/8 of substratum surface 0.375

— (P>

Covering less than 1/16 of substratum surface

0.1875
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Table 2. Macroalgae species of Tg. Batu Kudu -Tg. Lubok Padok of the Similajau National Park, Bintulu, Sarawak

SNP
No. | Division/Family Species Rocky Rocky- Substrate Life Form
Sandy
Chlorophyta
1. | Anadyomeneceae | Anadyomene plicata C. Agardh + Rocks Epl
2. | Caulerpaceae Caulerpa racemosa var. peltata + - Mud, sand, rocks Epi/Epl
(Lamouroux) Eubank
N3 Caulerpa taxifolia (Vahl) C. Agardh* + Sand Epi
NR4. | Cladophoraceae Chaetomorpha crassa (C. Agardh) - Sand Epi
Kutzing*
5: Chaetomorpha minima Collins & + Seaweed Epp
Harvey*
6. Cladophora prolifera (Roth) Kutzing + + Mud, sand, rocks Epi/Epl
7. | Dasycladaceae Acetabularia major G. Martens + + Rocks, sand Epl/Epi
NRg. | Siphonocladaceae | Struvea anastomosans (Harvey) + Rocks, seaweed Epl/Epp
Piccone & Grunow ex Piccone*
NR9, | Udoteaceae Avrainvillea obscura (C. Agardh) J. + Mud, sand, rocks Epi/Epl
Agardh
NR10. | Ulvaceae Ulva clathrata (Roth) Greville + + Mud, sand, rocks, Epi/Epl/Ez
barnacles
14 Ulva intestinalis (Linnaeus) Nees + + Sand, mud, rocks Epi/Epl
12. | Valoniaceae Valonia aegagropila C. Agardh* + Rocks Epl
Phaeophyta
13. | Dictyotaceae Dictyopteris delicatula Lamouroux* + Sand, rocks Epi/Epl
NR14, Dictyota cervicornis Kutzing* - Sand, rocks Epi/Epl
15. Dictyota dichotoma (Hudson) + Sand, rocks Epi/Epl
Lamouroux*
16. Lobophora variegata (Lamouroux) + + Barnacles, rocks, Ez/Epl
Wolmsley mud
17. Padina australis Hauck* + Rocks Epl
NR{g, Padina minor Yamada* B Rocks Epl
NR{9. | Sargassaceae Sargassum fusiformis (Harvey) + Sand Epi
Setchell”
NR20. Sargassum polycystum C. Agardh + - Mud, rocks, snails, | Epi/Epl/Ez
barnacles
21. Sargassum sp.* + Rocks Epl
Rhodophyta
NR22. | Ceramiaceae Ceramium flaccidum (Harvey ex + Seaweed Epp
Kutzing) Ardissone*
23. Ceramium gracillimum + Seaweed Epp
(Kutzing)Zanardini*
NR24. | Champiaceae Champia parvula (C. Agardh) Harvey* + Seaweed Epp
25. | Corallinaceae Amphiroa fragilissima (Linnaeus) + Mud, sand, rocks Epi/Epl
Lamouroux
NR26. Cheilosporum acutilobum (Decaisne) + Rocks Epl
Piccone*
NR27, Sporolithon sp.* + Rocks Epl
28. | Galaxauraceae Galaxaura oblongata (Ellis & Solander) + Sand, rocks Epi/Epl
Lamouroux*
29. | Gelidiaceae Gelidiella acerosa (Forsskal) Feldmann + Mud, sand, rocks, Epi/Epl/Ez
& Hamel barnacles
30. | Gracilariaceae Gracilaria salicornia (C. Agardh) + + Mud, sand, rocks, Epi/Epl/Ez
Dawson barnacles
A3, Hydropuntia edulis (S.G. Gmelin) P.C. B Mud, rocks, Epi/Epl/Ez
Silva barnacles
32. | Rhodomelaceae Acanthophora spicifera (Vahl) + + Barnacles, rocks, Ez/Epl/Epi
Borgesen mud, sand
33. Laurencia cartilaginea Yamada + + Mud, sand, rocks Epi/Epl
34. Laurencia papillosa (C. Agardh) + + Barnacles, mud, Ez/Epi/Epl
Grevillle sand, rocks
35. Laurencia perforata Montagne + Barnacles, mud, Ez/Epi/Epl
rocks
36. Leveillea jungermannioides (Hering et + Seaweed Epp
Martens) Harvey*
NR37. | Rhodymeniaceae | Gelidiopsis intricata (C. Agardh) + Rocks Epl
Vickers*

* QOutside quadrat; + - present; Life forms: Epl-epilithic, Epp-epiphytic, Ez-epizoic, Epi-epipelic, NR-new record
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the macroalgae (Table 2) inhabiting the rocky area
are those that require hard substrata for
attachment. The rocky area with the availability
of stable substrate and microhabitats provides
favourable condition for the occurrence and
diversity of macroalgae species (Chapman and
Chapman, 1973). The sandy area lacks hard
structure (Fig. 2) which is one of the reasons
responsible for the relatively low diversity of
macroalgae. The macroalgal species e.g.
Caulerpa racemosa var. peltata and Ulva
intestinalis attached to sandy substrate (non-
epiphytic), as they possess rhizomaceous mode of
growth enabling them to expand in the environment
by vegetative means. In addition Ulva intestinalis
is the dominant species at the rocky-sandy area
due to its rapid growth and t can withstand several
hours of exposure to air during low tides. Studies
by McConnaughey (1978) and Lobban et al.,
(1985) and muddy and sandy areas attribute fewer
macroalgae, since most species cannot anchor as
they regime to attach to some fixed and firm
structure such as a rock, a shell or even another
marine plant (Teo and Wee, 1983).

Life forms

The present study noted that various types of
substrata were colonized by macroalgae from sand,
rocks, animals such as snails, barnacles and other
macroalgae. The availability of substratum
obviously determined the diverse species
composition of macroalgae (Norton et al., 1981).
Based on mode of attachment on substrate types,
macroalgae life form categories are epilithic,
epipelic, epizoic and epiphytic. Epilithic macroalgae
represents a big group (40-45.31%). Epipeli (cor
rhizophytic, 31.25-40%), epizoic (14.06-20.0%)
and epiphytic (0-9.38%). The epilithic categories
are present in the three divisions of Chlorophyta,
Phaeophyta and Rhodophyta (Table 2). Copejans
et al., (1992) reported at Gazi Bay, Kenya where
they are most of the macroalgae were epilithic
attached to the hard substrate such as rocks and
corals. The high percentage representation in the
epilithic macroalgae at Tg. Batu Kudu - Tg. Lubok
Padok of the Similajau National Park reflects the
availability of range of substrates (Japar Sidik et
al., 1996; Brouns and Heijs, 1991). Based on the
morphological conformation and macroalgae
adaptation in order to attach to the substrates.
Several macroalgae species; Ulva clathrata,

Sargassum polycystum, Gelidiella acerosa,
Laurencia papillosa, L. perforata, and L.
cartilaginea can exist as epilithic and epizoic since
they were found attached on rocks as well as
invertebrates such as barnacles, oysters and snails
(Teo and Wee, 1983; Trono Jr., 1968). Macroalgae
can also attached to the shells of live bivalve, Perna
sp. (Muta Harah et al., 2006) and mollusc shells
or polychaete tubes (Japar Sidik et al., 1996).
Macroalgae with rhizoid can utilize marine plants
as substrates (Japar Sidik ez al., 1996). Epiphytic
macroalgae were the least among the other life
forms (Table 2).

In general, macroalgae species are able to
settle and inhabit the marine environment. This is
largely due to their ability to colonize mode of
attachment to variety substrates such as rocks,
sand, invertebrates and on other macroalgae.
Although not observed in this study, nonetheless,
there are a group of macroalgae under the
category as drift macroalgae which does not
attached to any substrates but remain free and
still can survive in the environment (Chapman,
1979).
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