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ABSTRACT
An assessment of the plant community structure of mangroves in Naawan, Misamis
Oriental was conducted to evaluate its status and potential for vegetative expansion. The
survey was carried out in three coastal barangays, namely: Linangkayan, Poblacion, and
Maputi using a transect-plot survey technique. Results show that the mangrove stands of
Naawan are already degraded due to fishpond development, human settlement and other
resource-use activities. A highly diverse mangrove vegetation still exists with 30 species
identified belonging to 22 families. At least 11 species are true mangroves while the rest
are associates. The dominant mangrove species are Nypa fruticans (Nipa), Avicennia
rumphiana (Miyapi), and Lumnitzera racemosa (Kulasi). N. fruticans dominates in terms
of stem density while A. rumphiana largely contributes to the total basal area (13.7 m2 ha-1)
of measured woody plants. The Naawan mangroves have low regenerative capacity in
terms of production of saplings and seedlings except for L. racemosa and A. rumphiana,
thus, planting is needed to rehabilitate them. Three sites were identified with a potential
area of 5.2 ha for vegetation expansion through multispecies reforestation.
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INTRODUCTION
Mangroves are a diverse group of woody plants that thrive between the terrestrial
and tidal interspace in sheltered shores, estuaries, tidal creeks, lagoons, marshes and mud
flats in tropical and sub-tropical regions of the world (Tomlinson, 1986; Field 1995). The
mangrove ecosystem is an important breeding, feeding and nursery ground for ecologically
and economically important fish and invertebrates, and is a vital support to coastal fisheries
(Spalding, et al. 1997; Fortes, 1988). Mangroves also form coastal forests that protect
human settlements from natural disturbances, and provide sources of fuel wood, charcoal
and lumber. Decades of abusive usage, however, such as overfishing, indiscriminate clear
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felling of mangrove forests for wood materials, massive conversion of the forests to
mariculture ponds, and reclamation of mangrove areas for human settlement or
infrastructures, resulted in widespread irreversible habitat degradation (Zamora, 1995;
White and De Leon, 1996).
Protection of the remaining mangrove forests of the country is imperative.
Management options include rehabilitation of degraded mangrove ecosystems through
science-based, ecological strategies (Primavera, 2000), or if necessary, creating new
habitats to compensate for those lost through development (Thayer, 1992). Prior to
rehabilitation or creation activities, it is essential that the status of mangroves in a chosen
site and its potential for regeneration must be assessed (Thayer, 1992).
METHODOLOGY
This study was conducted in the coastal municipality of Naawan, Misamis Oriental
in Northern Mindanao (8°3’32” N and 1°24’8” E (Fig. 1). Fieldwork was done in May
2006 in the mangrove areas of three coastal barangays of Linangkayan, Poblacion and
Maputi, including mangrove growth found along the creeks in each site. A reconnaissance
survey was conducted prior to actual field sampling to determine the locations and extent
of mangrove forests along the whole stretch of coastline in the study area. The location of
the three sampling sites was marked by a global positioning system (GPS) and designated
as follows: Site 1 - Linangkayan Creek; Site 2 - Simanok Creek; and Site 3 - Maputi Creek
Daku and Maputi Creek Gamay. The GPS readings were also used to define the mangrove
area in Naawan, Misamis Oriental.

Figure 1. Map showing the location of Naawan in Iligan Bay.
Assessment of the mangrove community structure was determined by employing
the transect-line plot method as described by English et al. (1994). Transect lines were
established in each site from the seaward margin to the inner portions at right angles to the
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edges of the mangrove forest. All mature trees, seedlings and saplings within the plots
(outlined by the “standardized pace factor”) were counted. The mangrove community in
each site was described in terms of the following parameters: species diversity, density,
cover/basal area, relative abundance, and physico-chemical parameters such as soil and
water temperature, salinity, pH, and grain size analysis.
RESULTS AND DISCUSSION
The area covered by mangroves in Naawan constitutes a very small percentage of
its total land area of 8,808 ha. Table 1 shows that barangay Linangkayan has the largest
mangrove area (12.4 ha or 2.6% of Linangkayan). Barangay Poblacion, on the other hand,
has the largest mangrove area that has been converted to aquaculture ponds by MSUNaawan (8.9 ha or 2.8% of the total area of Poblacion). The total area of fishpond
throughout Naawan is 12.5 ha and these are all mangroves areas that have been cleared for
aquaculture purposes. Unlike most mangrove forests, the mangrove area of Naawan is not
situated in extensive low-lying coastal wetland (Lugo and Svedaker, 1974). The
environmental setting of Naawan mangrove may be classified as tidal-dominated with bidirectional flux as the most dominant tidal process. This overall characteristic explains why
the mangrove area of Naawan is relatively smaller compared to the total coastal area.
At least 30 mangroves and associated plant species belonging to 22 families were
identified in Naawan (Table 2). Following Tomlinson’s (1986) criteria, these are
categorized into three groups, namely: major elements (or true mangroves), minor elements
(or associates), and the specialized groups which consists of climbing and aerial plants
growing in mangrove areas (Table 3). Some plants remain unidentified species due to lack
of references (Table 2). With 11 true mangrove species Naawan can be classified as highly
diverse ((English et al., 1994), thus, could be a candidate site as a possible source of
seedlings for mangrove rehabilitation. Diversity of mangroves is an important criterion in
selecting sites for mangrove reserve or sanctuary. Mangrove diversity in Naawan is low
compared to Butuan Bay with 29 true species (Openiano, 2004) and Panguil Bay with 21
true mangroves (Roxas, 2005).
Table 1. Relative size of mangrove areas of Naawan, Misamis Oriental.
Fishpond
Mangrove
Total area
% of the total
% of the total
Sampling site
of
brgy.* Total
Total area
area
area of brgy.
area of brgy
(ha)
(ha)**
(ha)**
(ha)
(ha)
Linangkayan
Poblacion
Maputi
Total

470.5
313.9
349.1

0.4
8.9
3.2

0.1
2.8
0.9

12.4
9.0
8.4

2.6
2.9
2.4

1133.5

12.5

3.8

29.8

2.4

*Source: CLUP, Naawan, Mis. Or. 2000.
**information generated from current study
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The Naawan mangrove can be described as a secondary or tertiary growth forest
because of smaller girth measurements, with the exception of a few A. rhumphiana
(Miyapi) trees in Maputi with a girth of more than 100 cm. An estimate of total basal area
in Naawan determined from girth measurements of identified species of woody mangroves
was 13.7 m2 ha-1. Maputi mangroves have the biggest basal area (Fig. 2) which can be
attributed to the existence of old Miyapi tree stand in Maputi that are relatively much larger
than anywhere else in Naawan.
Table 2. List of mangrove and mangrove-associated species found in the different study sites in
Naawan, Misamis Oriental.
Category/Family

Scientific Name

Common
Name

Site
Linangkayan

Poblacion

Maputi

Major elements
1. Avicenniaceae
2. Rhizophoraceae
3. Rhizophoraceae
4. Rhizophoraceae
5. Rhizophoraceae
6. Rhizophoraceae
7. Rhizophoraceae
8. Combretaceae
9. Palmae
10. Sonneratiaceae
11. Sonneratiaceae

Avicennia rumphiana
Bruguiera gymnorrhiza
Rhizophora stylosa
Rhizophora mucronata
Rhizopohora apiculata
Ceriops decandra
Ceriops tagal
Lumnitzera racemosa
Nypa fruticans
Sonneratia caseolaris
Sonneratia alba

Miyapi
Pototan
Bakhaw bato
Bakhaw baye
Bakhaw laki
Lapis
Tungog
Kulasi
Nipa
Perara
Pagatpat

!
!
!
!
!
!
!
!
!
!

!
!
!
!
!
!
!
!
!
!

!
!
!
!
!

Minor Elements
1. Pteridaceae
2. Pteridaceae
3. Euphorbiaceae
4. Sterculiaceae
5. Meliaceae
6. Meliaceae

Acrostichum aureum
Acrostichum speciosum
Excoecaria agalocha
Heritiera littoralis
Xylocarpus granatum
Xylocarpus mollucenses

Pakulaut
Lagolo
Alipata
Dungon late
Tabigi
Piag-au

!
!
!
-

!
!
!
!
!
!

!
!
-

Mangal Associates
1. Acanthaceae
2. Lecythidaceae
3. Malvaceae
4. Leguminoceae
5. Bignoniaceae
6. Convolvulaceae
7. Rubiaceae
8. Verbenaceae
9. Aizoaceae
10. Leguminoceae
11. Combretaceae
12. Moraceae

Acanthus ilicifolius
Barringtonia asiatica
Hibiscus tiliaceus
Pongamia pinnata
Dolichandrone spathacea
Ipomea pes-capri
Morinda cetrifolia
Premma odorata
Sesuvium portulacastrum
Leucaena leucocephala
Terminalia catappa
Ficus sp.

Lagiwliw
Putat
Malibago
Balokbalok
Tiwi
Lambayong
Bangkoro
Abgaw
Gulasiman
Ipil-ipil
Talisay
Balete

Special group

Derris sp.

Sig-id

!
!
!
!
!
!
!
!
!
!
!

!
!
!
!
!
!
!
!
!
!
!
!
!

!
!
!
!
!
!
!
!
!
!
!

√ present; - absent
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Figure 2. Comparison of basal area estimates of common mangroves in Naawan,
Misamis Oriental.
Basal area is a function of both density and girth of mangroves in a given area.
Small basal area generally means fewer trees while large basal area indicates a dense forest,
however, it is possible that a mangrove area may be dense yet obtains a small the basal area
due to small tree diameter. The latter is typical of tertiary growth forest such as in Naawan.
The basal area also indicates the extent of human impact. The mangroves subjected to
intense development naturally will have small basal area. Naawan mangroves have a
history of clear felling mainly to give way to fishponds and human settlements. An old
growth A. rumphiana stand in Maputi has remained untouched for years because the
claimant of the mangrove area did not allowe tree cutting.
Table 3 shows data on stem or plant density of mangroves in Naawan. In terms of
overall population density, Nipa is conspicuously greater than any other mangrove species
(Fig. 3). Its presence is also consistently abundant in all sites. Nipa is considered locally as
the most economically valuable species because their pinnate leaves are cut and made into
nipa shingles for roofing in many coastal dwellings. Stem density is an index on the
condition of a mangrove forest. A primary growth mangrove forest may contain some 5001,000 trees per ha ranging in size from 10-30 cm in diameter. Zamora (1995) cited a classic
study on old mangrove stand in Sibuguey, Zamboangadel Sur, that contained 746 trees per
hectare. The values for stem density, together with the basal area, also indicate to what
extent Naawan mangrove is affected by development-related activities.
The mangrove areas of Naawan are not densely populated with saplings and
seedlings, the early life form stages of mangroves, except for L. racemosa (Kulasi) and
N. fruticans which have several young plants (Fig. 3&4). Density of saplings and seedlings
is an indicator of the regenerative capacity of the forest. A proportion of saplings and
seedlings more than 50% of mature trees indicates a high probability that the forest can
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sustain its existence. In Naawan it appears that only Kulasi in Linangkayan and Nipa have
a high regenerative capacity while the other species (e.g. Miyapi and Bakhaw) have low
regenerative capacity. These results imply that an assisted restoration approach is needed to
rehabilitate Naawan mangroves.
Table 3. Number of individuals by growth form of mangrove species in the three sites.
Species

SITE
Linangcayan
Seedling

A. rhumphiana

1

Poblacion

Sapling
12

D. spathacea

Tree
3

Seedling

Maputi

Sapling

90

Tree
111

Seedling Sapling

Tree

18

13

12

196

2

L. racemosa

121

96

95

N. fruticans

27

8

283

R. apiculata

5
1

7

137

21

1

2

35

23

1

1

18

1

1

S. alba
T. catappa

6

Total

155

2
116

383

93

42

294

Figure 3. Proportion of various life stages of mangroves in Naawan

43

16

208
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Figure 4. Mean stem density of seedling, sapling and tree of selected mangrove species in
Linangkayan (top), Poblacion (middle) and Maputi (bottom), Naawan.

The relative abundance of selected and mature mangrove trees species and N.
fruticans in the three stations are shown in Fig. 5. Nipa is the major mangrove species in
Naawan and ranks within the first two dominant species in all sites. The next in dominance
are Kulasi in Linangkayan and Miyapi in Poblacion and Maputi.
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The abundance of a species in a site is often determined by the environmental
conditions that satisfy the requirements of that species. Results of soil and water analysis
indicate that the mangrove areas in Naawan have a slightly alkaline ph (7.2-8.1) which are
typical for mangrove areas where massive anaerobic decomposition takes place all the
time. Salinity can be variable across sites and tidal pattern; in Poblacion it can reach zero
due to river freshwater flowing from the Talabaan River and Simanok Creek. Grain size of
sediment range from very fine silt or mud to fine sand. These information are vital to
selecting appropriate sites and species for rehabilitating degraded mangrove areas (Table
4). The largest area proposed for vegetative expansion is in Maputi (3.2 ha) followed by
Poblacion (1.6 ha) while only a small area is viable for Linangkayan (0.37 ha). The
potential area for vegetative expansion is quite small, on the other hand, given the current
funding constraints this effort in conservation of mangroves in Naawan has probably a
better chance to succeed provided there are people and institutions who will team up for it.
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Table 7. Candidate species for replanting in Naawan mangroves under specific
environmental conditions.
Habitat
Species

Site

Substrate

Tidal level

Linangkayan

Poblacion

Maputi

Nipa

sandy, hard mud

+

+

+

Miyapi

hard mud, muddy

+

+

+

Kulasi

sandy-muddy, muddy

+

+

-

Bakhaw

muddy, sandy

-

+

+

Pototan

soft mud, firm mud

-

+

-

Tabigi

-

+
+
+

+

Perara

hard mud
hard mud
coralline,
sandy,
muddy
sandy-muddy

middle and high
intertidal
middle and high
intertidal
middle and high
intertidal
low and middle
intertidal
middle and high
intertidal
middle intertidal
middle intertidal
low intertidal
high intertidal

+

+

-

Tungog

sandy-muddy, muddy

+

+

+

Balok-balok
Talisay

sandy beach
sandy beach

middle and high
intertidal
high intertidal
high intertidal

+
+

+
+

+
+

Piag-ao
Pagatpat

Legend: + suitable species for the site; - not suitable for replanting

MANAGEMENT IMPLICATIONS AND RECOMMENDATIONS
This study has indicated that Naawan still supports a fairly diverse mangrove
ecosystem, however, true mangroves are generally small in girth and have low plant
densities. Regenerative capacity, or the ability of a mangrove forest to naturally regenerate
through production of seedlings and young saplings, is quite low except for Kulasi and
Nipa. These results indicate that the existing mangrove ecosystem in Naawan is already
degraded; in fact these mangroves are only remnant, secondary or tertiary forest as a result
of widespread conversion to fishponds and dwelling infrastructure.
There is, however, a good prospect for vegetative expansion in Maputi and
Poblacion although at a moderate scale. Adoption of an ecological and sustainable
approach to rehabilitation using appropriate technology, is strongly recommended in order
to increase diversity and optimize the ecological benefits for coastal communities.
Cooperative effort among the local government, fisherfolk, NGOs, and expert manpower
from the academe (i.e. MSU Naawan), is highly desirable. The following are specific
recommendations for a sustainable mangrove restoration program for Naawan:
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1. Establishment of a multispecies mangrove nursery facility to sustain mangrove
rehabilitation activities;
2. Regulate gathering of Nipa for shingles and conserve nipa groves in all sites;
3. Plant appropriate mangroves in non-functional fishponds (e.g. in Simanok and
Linangkayan);
4. Revert non-performing fishpond sites of MSU-Naawan into a mangrove
rehabilitation area;
5. Plant appropriate mangrove seedlings in abandoned fishponds in Maputi; along
the creeks of Maputi, Poblacion and Linangkayan; and along rivers of Naawan
and Manticao to strengthen the banks of these waterways;
6. Rebuild coastal greenbelts by planting beach forest trees along the sandy
beaches of Naawan to protect the shorelines against strong winds and waves;
7. Implement an annual mangrove monitoring as an extension program of MSU
Naawan in collaboration with CIVAC program; and
8. Provision of an annual allocation for sustainable mangrove management in the
LGU’s community development fund.
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