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Abstract. This paper updates the mangrove flora of the typhoon-prone province of Catanduanes in Bicol 
Region, Luzon, Philippines which will be used as bases for mangrove rehabilitation and mangrove 
education initiatives for various sectors of this island. A total of 49 species of mangroves: 20 species of 
major mangrove elements, 11 species of minor mangrove elements and 18 associated mangrove species 
were identified in the island under study. Four species of the genus Avicennia (A. alba, A. marina, A. 
officinalis and A. rumphiana) were recorded in the island. The other genera (Bruguiera, Ceriops, 
Sonneratia and Rhizophora) are well distributed in the mangrove areas. Nypa fruticans is the most 
important mangrove plant species and a member of the screwpine family (Pandanaceae), Pandanus 
tectorius which is an associated mangrove species is well-distributed throughout the whole island. Of the 
associated mangrove species, the medically-important species belonging to Acanthaceae (Acanthus 
volubilis) is recorded for the first time. Finally, the endangered wax plant or shooting star, Hoya 
crassicaulis Elmer x Kloppenb (Apocynaceae) is included in this report but not listed as an associated 
mangrove species.  
Key Words: Catanduanes, distribution, mangroves, occurrence, Philippines, vascular flora.  

 
 
Introduction. Marine resources of the world are in the state of rapid decline (Bruno et 
al 2007; Duncan et al 2016). Of these vast marine resources, the mangroves are 
continuously being destroyed (Samson & Rollon 2008; Primavera & Esteban 2008) 
mainly due to clearcutting and conversion to aquaculture ponds (Valiela et al 2001; 
Richards & Friess 2016). Mangrove communities are considered as world's most 
productive ecosystems (Kathiresan & Bingham 2001; Veettil et al 2019) and are multi-
functional ecosystem providing resource provisions and various ecosystem services, all of 
which being critical to the local livelihood (Faridah-Hanum et al 2014). Mangroves are 
found chiefly in the intertidal zones of coastal tropical and subtropical regions of the 
world (Romańach et al 2018; Yuliana et al 2019; Chakraborty et al 2020).   

In recent years, there has been an increased interest on the status of mangroves 
and the degradation of mangrove ecosystems in the South East Asian (SEA) region. In 
the Philippines, mangroves are thriving in the coastlines that extend 36,289 km in the 
waters of Celebes and Sulu Seas along its southern coast, the South China Sea along the 
western coast, and the Philippine Sea along its eastern coast (Long et al 2014). Samson 
& Rollon (2008) stated that the effort toward restoring lost mangroves in the Philippines 
has been commendably immense as the mangroves have declined by 75% over the past 
80 years due to range of anthropogenic pressures. However, there is relatively little 
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information available on mangrove stands in the various islands of the country, 
specifically in Catanduanes Island in the Bicol region, Luzon. 

A systematic species-specific data was collated and used to determine the 
probability of extinction for all seventy (70) known species of mangroves under the 
Categories and Criteria of the International Union for the Conservation of Nature (IUCN) 
Red List of Threatened Species (Polidoro et al 2010). There are 31 to 34 exclusive 
mangroves species and 40 to 65 non-exclusive categories. These numbers vary slightly 
from country to country. Studies on mangroves in the Philippines are numerous, in 
Bukidnon for instance, Quimpang et al (1987) described the mangrove forest structure in 
Gingoog City. The Tabalong Mangrove Park (a 400-ha wide mangrove forest which 
naturally favors bird and wildlife habitation) is a tourist destination in Bais City (Talabong 
Mangrove Park - Aquariums, Zoos & Wildlife Parks 2017).  

A total of 26 mangrove plant species were identified in the island of Guimaras by 
Babaran & Ingles (1997). Similar with other provinces in the Philippines, the Nipa palm 
Nypa fruticans. Arecaceae is an important component of the mangrove vegetation, 
considered to be the oldest living palms (Hossain & Islam 2015).  

This paper reports the mangrove-associated flora of Catanduanes Island, Luzon, 
Philippines. The said typhoon-prone island is located in the Bicol Peninsula wherein 
mangroves play very significant roles not only on the economic aspects but also on the 
ecological aspects as bio belting for tidal surges and tsunamis. This paper aims to update 
and add information on the mangrove floristic composition in the mangroves and 
estuaries of Catanduanes Island. 
  
Material and Method. Catanduanes is an island province (total land area of 1,483 sq. 
km) of the eastern part of the Philippine archipelago (13.5 to 14.1o N Lat. and 124 to 
125o E Long.). Highest elevation of the island is 803 m asl. The monsoonal climate of the 
province consists of two distinct dry season and wet season. Typical diurnal range of 
temperatures is 25 to 32oC with minimal variations throughout the year. Relative 
humidity varies from 75 to 89%.  

Knowing and understanding the existing biodiversity of mangroves in Catanduanes 
were first steps done before designing mangrove rehabilitation programs in the island. 
The records of mangrove flora and threatened beach forest species of Catanduanes 
Island were compiled and are presented here. Data were obtained during fieldworks 
carried out in 1999 (Masagca 2002), continued in 2009 (Masagca & Masagca 2009) and 
again from 2018-2019. Data on mangrove species of the island are essential in 
establishing the richness of the island compared to the rest of the Philippine archipelago 
as the government and academic institutions embark on robust replanting or 
rehabilitation initiatives for  climate change and disaster risk reduction. This is an update 
on the floristic components of mangrove areas in the island. Knowledge on these 
biodiversity attributes was used as bases in determining the appropriate location for 
mangrove rehabilitation and educational management initiatives of various sectors for 
mangrove and beach forest conservation.  
 
Methods, sources of data and sampling procedures. Characterizing biodiversity 
involves the observation and characterization of the units of variation (e.g. genus and 
species), as well as the quantification of variation within and between them (e.g. 
taxonomic relatedness). Ocular surveys were done in river mouths, creeks and buffer 
zones or marginal strips of the coastline found in the different study areas of 
Caranduanes where mangroves are growing. The transect surveys were employed in 
gathering data and collection of voucher specimens of mangrove floristic components. 

The study sites cover the whole island, except for a landlocked town and a coastal 
town without a distinct mangrove area suited for scientific observation. There were six 
(6) study zones established to show the whole province (Table 1) as an ecological unit for 
analysis (Masagca 2002). While gathering data on the density and frequency of tree 
species in the study sites of Catanduanes Island, listing of the mangrove species was 
done by identifying the scientific name or taxon, and confirmation was done in the 
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laboratory by referring to the herbarium collections of the Catanduanes State University, 
Natural Science Department.  

 
Table 1 

Ecological zones of Catanduanes Island, Luzon (from Masagca 2008) 
 

Zone Location Municipality Code 
I Northern zone Pandan PAN-06 
II Northwestern zone Caramoran CAR-04 
III Northwestern zone Panganiban 

Viga 
Bagamanoc 

PAG-07 
VIG-09 
BAG-01 

IV Southern zone Virac VRC-10 
V Southeastern zone Bato 

Baras 
Gigmoto* 

BAT-03 
BAR-02 
GIG-05 

VI Southwestern zone San Andres SAN-08 
*This municipality has mangrove plant species but these are mostly found in the beach forest vegetation in the 
coastal lines. 
 
Data gathering procedures. Primary data were obtained from direct systematic 
surveys in the mangrove areas of the island. Laboratory procedures were done for 
taxonomic identification using FAO (2007), Aleman et al (2010), Metras (2011), 
Primavera et al (2004) and Primavera & Sadaba (2014). Ten mangrove biodiversity 
zones were established in the island for the purpose of showing the whole province as an 
ecological unit for analysis. 

The predominant plants in the mangrove ecosystem are the trees or shrubs and 
these species were generally observed in the mangrove sites. Some plant specimens not 
identified in the site were collected from the mangrove sites and were plant pressed. 
Some samples of leaves, flowers and fruits were also obtained for the herbarium and 
were processed in the laboratory by plant pressing. Taxonomic diagnoses were noted 
following the reports of Santisuk (1985), Tomlinson (1986), and Calumpong & Meñez 
(1997). It was Tomlinson (1986) who arbitrarily categorized mangrove flora into major, 
minor, associated and specialized mangrove elements using fairly rigid criteria to 
distinguish the mangrove floral species, and this was followed here. Since there is no 
standard way of categorizing the mangroves, Tomlinson’s categories were still employed 
in the present work. Taxonomic identification and counting of the different species of 
flora were accomplished using the aforementioned guides. Some specimens were 
dispatched to the Philippine National Museum (PNM) in Manila for confirmation of the 
identity. Herbal collections of PNM were also used as reference materials to identify the 
taxa of plant specimens. 

Classification and identification employed the use of books, taxonomic keys, 
checklist, online database (i.e. Digital Flora of the Philippines, Atlas of Mangroves) and 
literature. Plant voucher specimens were deposited at the Catanduanes State University 
SURMABIOCON Bioresources Reference Collections (SBRC). Photographs were taken from 
suitable, representative plant specimen’s in-situ.  
 
Results and Discussion. A total of 20 species of major mangrove elements (Table 2), 
11 species of minor mangrove  elements (Table 3), and 18 associated mangrove species 
(Table 4) are reported in this paper. Three species of beach forest plant species were also 
identified as Caesalpinia crista (a shrub), Derris trifoliate (a shrub), Asplenium sp. (a 
fern) and the wax plant, Hoya crassicaulis (Apocynaceae) are mentioned here for the first 
time but not counted in the list of true, major, minor and associated mangrove species.  

A total of 48 species belonging to 31 genera and 24 families of mangrove vascular 
and non-vascular flora were identified and reported in the island. Data on mangroves 
species of the island are essential in establishing the richness of the island compared to 
the rest of the Philippine archipelago as the government and academic institutions 
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embark on robust conservation and restoration initiatives for climate change and disaster 
risk reduction. Four species of the genus Avicennia (A. alba, A. marina, A. officinalis and 
A. rumphiana) were noted in the island. The other genera (Bruguiera, Ceriops, 
Sonneratia and Rhizophora) are well distributed for the first time in the designated eco-
zones, Nypa fruticans is the most important mangrove plant species, and a member of 
the screwpine family (Pandanaceae), Pandanus tectorius which is an associated 
mangrove species is well-distributed all throughout the island. Of the associated 
mangrove species, the medically-important species of Acanthus volubilis is on the list. Of 
the screw-pine family (Pandanaceae), two species, namely Pandanus tectorius and P. 
simplex (“caragumoy”) were described. However, the larger species of Sararanga 
philippinensis could not be confirmed yet as none was obtained during field work in   
Catanduanes. These coastal plants or beach forest speacies are sources of natural fiber 
and for the raw materials of basket or mat industry in the Philippines. 

 
Table 2 

List of major mangrove elements recorded in Catanduanes Island, Luzon 
 

Family Genus Species 
Avicenniaceae Avicennia Avicennia alba 

Avicennia marina 
Avicennia officinalis 
Avicennia rumphiana 

Arecaceae Nypa Nypa fruticans 
Combretcaceae Lumnitzera Lumnitzera littorea 

Lumnitzera racemosa 
Rhizophoraceae Bruguiera 

 
 
 

Ceriops 
 

Rhizophora 

Bruguiera cylindrica 
Brugiera gymnorrhiza 
Bruguiera parviflora 
Bruguiera sexangula 

Ceriops decandra 
Ceriops tagal 

Rhizophora apiculata 
Rhizophora mucronata 

Rhizophora stylosa 
Rubiaceae Scyphiphora Scyphiphora hydrophyllacea 

Sonneratiaceae Sonneratia Sonneratia alba 
Sonneratia caseolaris 

Sonneratia ovata 
Notes: Total no. of families = 6; Total no. of genera = 8; Total no. of species = 20. 
 

Table 3 
List of minor mangrove elements recorded in Catanduanes Island, Luzon 

 
Family Genus Species 

Bombacaeae Camptostenon Camptostemon philippinensis 
Euphorbiaceae Excoecaria Excoecaria agallocha 

Lythraceae Pemphis Pemphis acidula 
Meliaceae Xylocarpus Xylocarpus granatum 

Xylocarpus moluccensis 
Myrsinaceae Aegiceras Aegiceras corniculatum 

Aegiceras floridum 
Myrtaceae Osbornia Osbornia octodonta 
Pteridaceae Acrosticum Acrostichum aureum 

Acrostichum speciosum 
Sterculiaceae Heritiera Heritiera littoralis 

Notes: Total no. of families = 8; Total no. of genera = 8; Total no. of species = 11. 
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Table 4 
List of associated mangrove elements recorded in Catanduanes Island, Luzon 

 
Family Genus Species 

Acanthaceae Acanthus Acanthus ebracteatus 
Acanthus illicifolius 
Acanthus volubilis 

Apogonaceae Cerbera Cerbera manghas 
Bignoniaceae Dolichnandrone Dolichandrone spathacea 
Combretaceae Lumnitzera Lumnitzera littorea 

Lumitzera racemosa 
 Terminalia Terminalia catappa 

Cyperaceae Cyperus Cyperus malaccensis 
Lecithidaceae Baringtonia Barringtonia asiatica 

Barringtonia racemosa 
Leguminoseae Aganope Aganope heptaphylla 

 Ipomea Ipomoea pes-caprae 
 Pongania Pongania pinnata 

Malvaceae Hibiscus Hibiscus tiliaceus 
 Thespesia Thespesia populnea 

Palmae Corypha Corypha elata 
Pandanaceae Pandanus Pandanus tectorius 

 Notes: Total no. of families = 11; Total no. of genera = 14; Total no. of species = 18.   
 

Mangrove trees and shrubs form conspicuous wetland ecosystems fringing extensive 
areas of coastline in tropical and subtropical latitudes (FAO 2007). Aside from the 
mangrove forest, the waterways (estuaries, creeks, canals, lagoons and backwaters), 
mudflats, saltpans and islands contribute to the physical dimension of these ecosystems. 
There are about 74 to 80 recognized species of true mangrove trees/shrubs, of which 
around 50-60 species make a significant contribution to the structure of mangrove 
forests (Kathiresan & Bingham 2001). The diversity of mangrove species is much higher 
in the Southeast Asian region, where approximately two-thirds of all species are found, 
while approximately 15 species occur in Africa and 10 in the Americas of  the World Atlas 
of Mangroves (Spalding et al 2010). 

The global distribution of mangrove vegetation is found in the work of Spalding et 
al (1997) and Spalding et al (2010). Mangroves around the world are mostly dominated 
by four genera: Rhizophora, Bruguiera, Sonneratia, and Avicennia and are considered as 
world's most productive ecosystems (Kathiresan & Bingham 2001).  
 
Category and number of mangrove floral species recorded in Catanduanes 
Island, Philippines compared to other reports/listings. The categorization of 
mangrove flora by Tomlinson (1986) indicates that there are 34 species of major 
mangrove species worldwide; 20 species of minor elements; and 46 mangrove 
associates. Table 5 shows the comparison of the various listings. In the report of FAO 
(2007), the exact number of species ranges from 50 to 70 according to different 
classifications (e.g. Lugo & Snedaker 1975; Saenger et al 1983; Tomlinson 1986; 
Aksornkoae et al 1992), with the highest species diversity found in Asia, followed by 
eastern Africa. In the World of Atlas of Mangroves, there are at least 73 species of true 
mangroves are recognized in the literatures (Numbere 2018). 
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Table 5 
Number of mangrove floral species (“true” and associated) recorded in Catanduanes 

Island, Philippines compared to other reports/listings 
 

Group of 
mangrove 
elements 

Spalding et al 
(2010) 

Tomlinson 
(1986) 

Zamora 
(1989, 
1991) 

Primavera 
(2000) 

DENR 
(2017) Present study 

Categories Worldwide Worldwide Philippines Philippines Philippines Catanduanes 
“True” 

mangroves 
74 54 30 40 46 31 (major & 

minor) 
49 (includes 

assoc. 
species) 

 
As shown in Table 5, this paper considers 49 species of major, minor and associated 
categories of mangroves based on Tomlinson’s categories. Compare to the 74 species 
worldwide, 66.22% (49 species) are found in Catanduanes. This number is higher than 
the number of mangrove species reported by Zamora (1989; 1991) and that of 
Primavera (2000). 
 
Distributional range of mangroves in Catanduanes Island. Globally, mangrove 
ecosystems are thought to contain mangrove species of trees, shrubs and vines from 60 
to 90 in number (Barth 1982; Hamilton & Snedaker 1984). Seventy (70) species of the 
mangrove plants are recognized from various regions of the world, with the highest 
concentrations of species being found in SEA and Australia (Spalding et al 1997). 
According to Fortes et al (1989), the most diverse single stand of mangrove forest is 
found in Pagbilao, Quezon (Luzon, Philippines) with a total of 29 species. The report of 
Cadiz & de Leon (1994), cited by Calumpong & Meñez (1997) revealed that the 
mangrove forest of Misom in Baliangao, Misamis Occidental consisted of 21 species, 
while in Bais Bay in Negros Island (Visayas, Philippines) a total of 14 species were 
reported by Babaran & Ingles (1997).  

Among the minor mangrove elements, the genus Acanthus, represented by the 
species, Acanthus ebracteatus, A. illicifolius and A. volubilis are well distributed in the 
island from the northern to southern zones and eastern to western zones. This paper 
reports for the first time the species A. volubilis. Of the major elements, Sonneratia and 
Avicennia are well distributed all throughout the island. Among the minor elements, 
Exoecaria agallocha and Aegiceras corniculatum are distributed in almost all zones of the 
island. In the study of Cañizares & Seronay (2016) it is noted that approximately 60 to 
70 mangrove and associated mangrove species from 26 families are found in Dinagat 
Island, while in Danjugan Island (Cauyan, Negros Occidental), only 14 true species were 
identified by King et al (2002).   

The study of Cañizares & Seronay (2016) revealed that the mangrove area in 
Dinagat Island has low diversity (H’ = 1.856) with ten mangrove species belonging to six 
families. Among the six families, family Rhizophoraceae obtains the highest species 
composition with five species (R. mucronata, R. stylosa, R. apiculata, Bruguiera 
gymnorrhiza and B. sexangula). The top three species of mangroves having the highest 
population density, relative frequency, relative dominance and importance value (IV) are 
R. apiculata, B. gymnorrhiza and Xylocarpus granatum, while Heritiera littoralis has the 
lowes lowest value of all the true mangrove species.  

The use of mangrove distribution in teaching and learning has been the focus of 
current projects in the Catanduanes. The projects on SURMABIOCON and MR SUAVE 
have been carried out and to be completed from the current year by 2020. The mangrove 
manual of Primavera et al (2004) has been valuable in the implementation of 
SURMABIOCON program as used in the teaching and learning activities and field sessions 
of the Community Science Teachers and Young Biodiversity Scouts.    
 
Conclusions. A total of 49 species of mangrove plants composed of 20 species of major 
mangal elements, 11 species of minor mangal elements and 18 associated mangrove 
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species were identified after extensive field work in 10 municipalities of the island. Four 
species of the genus Avicennia (A. alba, A. marina, A. officinalis, A. rumphiana) are 
present in the island. The other genera (Bruguiera, Ceriops, Sonneratia and Rhizophora) 
are well distributed in the designated eco-zones, as well as Barringtonia racemosa and B. 
asiatica. The palm, N. fruticans is the most important mangrove plant species in the 
island under study, and a member of the screwpine family Pandanaceae, P. tectorius 
which is an associated mangrove species is well-distributed all throughout the island, as 
well as the wax plant Hoya crassicaulis, an endangered plant but no reported here as a 
mangrove component. 
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