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ABSTRACT

The complex geological and biogeographical history of Tablas Island, which 
belongs to the Romblon Island Group, and the ongoing illegal activities in the 
area may have influenced the present condition of the island’s floral diversity. 
However, information about the flora of Tablas, particularly trees, is less 
common compared with the other plant groups/growth forms. Here the tree 
species composition and diversity in CALSANAG Watershed Forest Reserve on 
Tablas Island were assessed to provide implications for conservation. A 2-hectare 
permanent biodiversity monitoring area (PBMA) was established on the island 
and further divided into 200 plots, from which twelve plots were randomly 
selected. Ninety-four tree species belonging to 76 genera and 44 families were 
identified. Tablas Island has an average computed diversity value of 3.12 (i.e., 
high species diversity). Thirty species are Philippine tree endemics, of which eight 
species are potential new province record, and six species were threatened. This 
study should serve as baseline information that is important for the creation 
and implementation of conservation programs on the island. However, regular 
vegetation monitoring is highly recommended for a better understanding of the 
floral resources on the island using the established PBMA. 
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INTRODUCTION

The Philippine archipelago has more than 7000 islands, including Tablas, 
Romblon, and Sibuyan landmasses from the Province of Romblon. Tablas 
is the largest among the three islands of Romblon Province, characterized by 
high levels of terrestrial endemism (Siler et al., 2012; Brown et al., 2011). The 
unique geological location of Tablas in the Philippine archipelago has been of 
particular interest to many researchers (Goodman et al., 1995). Geologically, 
it is part of the North Palawan block along with the Buruanga Peninsula of the 
Northwest Panay Island and the Southwestern of Mindoro Island (Holloway, 
1981; Zamoras & Matsuoka, 2004; Zamoras et al., 2008). Further, geological 
history showed that Romblon and Tablas were connected to the exclusion of 
the Sibuyan during the Pleistocene period (Voris, 2000). Consequently, this 
complex geological history, with the potential effect of the sea-level oscillations 
during the Pleistocene period, may have played an important role in the present 
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condition of tree species composition and diversity on Tablas Island. Despite 
that, information about the island’s forest tree species is less common compared 
with the other plant groups/growth forms. It was first studied extensively only 
during the American period, and Merrill and other American botanists (Merrill, 
1907; Ames, 1908; Copeland, 1907) led most of the studies. 

With a total area of about 2700 ha, the CALSANAG or Calatrava–San 
Andres–San Agustin Watershed Forest Reserve is one of the Philippine protected 
areas under the NIPAS (National Integrated Protected Areas System) Act of 
1992. The watershed, which was once covered with forests, is the only existing 
watershed and remaining second-growth forest on Tablas Island. However, 
continued forest destructions such as sporadic kaingin making, timber poaching 
for lumber and boat hull, illegal occupancy, forest fire, unsustainable harvesting 
practices of non-timber forest products such as rattans, vines, and illegal hunting 
of wildlife are rampant in the area. Further, coconut and tiger grass plantations are 
also rapidly taking over large forested areas. In a broader context, this continued 
forest destruction may also threaten the faunal biodiversity and other organisms 
on the island.

OBJECTIVES OF THE STUDY

 Studying the forest tree composition and diversity of a geologically unique 
landmass such as Tablas Island is important as a basis for forest and biodiversity 
conservation. Thus, the study aimed at assessing the tree species composition and 
diversity on Tablas Island to provide implications for the conservation in the area.

MATERIALS AND METHODS

Description of the Study Site
Sampling was carried out in the CALSANAG Watershed Forest Reserve, 

Romblon, in the wet season of November 2018 (Figure 1). The watershed, with 
an elevation range of 300-350 m asl and an inclination of > 50%, is the only 
existing watershed in Romblon. Further, it is dominated by grassland, open land, 
coconut land, brushlands, pastures, and cultivated land; only 36 % (968 ha) is 
considered a residual forest. The soil in the study site belongs to the Lonos series 
and is classified as Typic Eutrudepts (Carating et al., 2014). The surface soil (up 
to 20 cm depth) is sandy loam, non-plastic and non-sticky when wet, coarse 
granular structure with the presence of some metamorphic pebbles and stones. 
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The subsoil (60 cm) and substratum (150 cm) are sand clay loam (Castillo et al., 
1973). 

Figure 1. Location of the study site in Tablas Island, Romblon, Philippines.

Climatic Conditions
The monthly temperature, relative humidity (RH), and precipitation data 

were obtained using a microclimate sensor installed near the study site. In 2017-
2018, the highest temperature was observed in summer (mid-March to August, 
c.a. 30-37° C), and the lowest temperature was observed from December to mid-
February, that is, 21-25 ° C (Figure 2). There was no much difference in relative 
(RH) across months. Mean annual precipitation ranged from 2,203-2230 mm; 
the highest and lowest monthly precipitation was observed from January to April 
(Figure 2).
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Figure 2. Monthly temperature (Temp), relative humidity (RH), and precipitation 
(PREC) in CALSANAG Watershed, Tablas Island from 2017 to 2018.

Establishment of Sampling Plots 
A 2.0 hectare (100m x 200m) Permanent Biodiversity Monitoring Area 

(PBMA) was established in the study site and further divided into 200 plots with 
an area of 100 m2 each (Figure 3). All quadrats were assigned a unique name, 
which served as the identification number of each tree encountered within each 
plot. Out of the 200 plots in the PBMA, twelve plots were randomly selected 
(i.e., 86, 90, 141, 90, 146, 150, 191, 195, 200, 31, 35, 40, 81, 86). The PBMA 
could serve as a representative of the ecosystem of Tablas Island for present and 
future studies.

Figure 3. The established Permanent Biodiversity Monitoring Area (PBMA) and 
sampling plots in CALSANAG Watershed, Tablas Island from 2017 to 2018.
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Tree Survey and Measurements
To determine the forest structure of the site, the Diameter at Breast Height 

(DBH), tree heights, basal area, and count and frequency of individuals were 
measured and computed. The researchers only selected trees with ≥ 1 cm DBH 
with the use of a diameter tape. The tree height measurement was done through 
estimation. Trees were then categorized into (1) poles and saplings, (2) small-size 
trees, and (3) medium-size trees. 

Leaf samples for every individual plant encountered within each plot were 
collected and tagged. The collected samples were wet-pressed in the site using 
denatured alcohol and were brought to the laboratory for proper identification 
after oven-drying at 65°C for 2-3 days. The identification was made by consulting 
an expert. Other means of leaf identifications were also explored, including the 
use of herbarium samples and online materials (e.g., Co’s Digital Flora of the 
Philippines and Plant List). The species name of each species was verified through 
the accepted name in the Plant List Database (www.theplantlist.org). Common 
names were adapted from Rojo and Salvosa (1999).

Identification of Conservation Status
In this study, the identification of the conservation status was made only for 

Philippine endemic tree species. At the local scale, the DAO-2017-11 was used 
to determine the conservation status of endemic species, while the IUCN Red 
List-2019-3 for the global scale.

Data Analysis: Plant species density, dominance, frequency, and importance 
value index

The vegetation analysis was done by calculating the relative density, relative 
dominance, and relative frequency following the formulae used in Combalicer et 
al. (2018). The ecological importance of species in its habitat was computed by 
summing up the three relative values (Curtis & Macintosh, 1951).

Diversity of Plant Species 
The diversity indices [Shannon (H’), Simpson’s (D), and Evenness index (J)] 

were computed in the Multivariate Statistical Software (MVSP ver. 3) using the 
density values of respective tree species and count of tree individuals for each plot. 
The endemism of species was determined using the book of Rojo and Salvosa 
(1999) and Co’s Digital Flora of the Philippines (Pelser et al., 2011).
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RESULTS AND DISCUSSION

Species Diversity 
Based on the Shannon diversity index classification, Tablas Island has an 

average computed diversity value of 3.12 (Table 1), with a relative value of high 
species diversity (MacDonald, 2003). It is consistent with the obtained values of 
Simpson’s Index, i.e., 0.855 (MacDonald, 2003). The results of the two diversity 
indices suggest that Tablas Island has a high species diversity and evenness index 
of 0. 831 (i.e., 83 % of species are common among the twelve plots). These results 
are consistent with the pattern reported for a lowland mixed dipterocarp forest in 
Indonesia (Wilkie et al., 2004) and a Philippine lowland rainforest (Lillo et al., 
2019; Landgenberger et al., 2006; Fernando et al., 2008). Ultramafic mountain 
forest in Mount Guiting-Guiting on Sibuyan Island, Romblon Province, has also 
shown high species richness (i.e., > 111 tree species) per 0.25-ha plot (Proctor et 
al., 1998). In Dinagat Island in Mindanao, an average of 3.32 species diversity 
has also been reported for different forest habitat types, such as tropical lowland 
evergreen rain forest, tropical lower montane rain forest, tropical upper montane 
rain forest, tropical subalpine forest, and forest over limestone (Lillo et al., 2019). 
Our results are expected, considering that the sampled forest is neither high nor 
low in elevation. Moreover, geographic and edaphic characteristics of islands 
have already been shown to provide clear evidence of specific biological processes 
associated with their spatial isolation compared to other habitat areas (Martin-
Queller et al., 2017). 

The present study did not include other plant growth forms (e.g., herbs, 
shrubs); hence, the plant species diversity on the island may be higher than what 
we have reported, suggesting that further diversity-and-ecology-related studies 
in the area are very important for developing site conservation and management 
programs using the established PBMA.  One of the community attributes is 
species diversity, which influences ecosystem stability, productivity, and tropic 
structure (Tilman, 1996). 
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Table 1
 
Species diversity values (Shannon, Simpson, and Evenness) of the twelve plots in 
CALSANAG Watershed on Tablas Island

Stand Structure and Importance Value Index
A total of 375 tree individuals belonging to 94 species, 76 genera, and 44 

families were identified from the twelve randomly selected plots in the PBMA 
(Table 2). Results showed that poles and saplings dominated the forest in terms 
of number, with 73 percent of the total number of individuals. It can be ascribed 
to the series of logging operations in the past, giving the island a relatively young 
forest stand. The result also suggests that active tree regeneration in the area is 
taking place. Among the 44 families identified, Rubiaceae (coffee family) has 
the highest number of species. Rubiaceae species are often distributed in the 
tropics and dominate the rainforests, with c.a. 660 genera and 13 species of 
various growth forms (Robbrecht, 1988; Alejandro, 2007).  The families with the 
highest number of tree individuals are Dipterocarpaceae, followed by Sapotaceae, 
Myrtaceae, and Rubiaceae, consistent with the result reported in Proctor et al. 
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(1998). In forests, those with the highest IV are the dominant trees, followed 
by the co-dominants, the intermediates, and the small trees. Although most of 
the stems of Shorea polysperma (Tanguile) belong to the saplings diameter class, 
it was found that it is still the most dominant tree in the area with the IV of 
48.1 percent. This may imply that the Tablas Island was once S. polysperma-
dominated lowland dipterocarp forest, considering many stumps of large-size 
trees (c.a. not lower than 100 cm DBH) of S. polysperma in the study site. 
The dominance of Dipterocarpaceae on the island is consistent with the usual 
reported pattern of dominance of species under the family Dipterocarpaceae in 
the dipterocarp rainforests (Budi, 1996). Further, the observed higher IV of S. 
polysperma could be explained by its biological and ecological characteristics. The 
record description of the species showed that it has the highest production of 
fruits among Dipterocarpaceae species, with an efficient mode of seed dispersal, 
i.e., anemochory (Appanah & Turnbull, 1998). In this assessment, S. polysperma 
was followed by Syzygium merritianum co-dominant (IV=29.27%). A study by 
Okuda et al. (2003) observed the same pattern, such that the Shorea species 
dominates the Pasoh Forest Reserve in Malaysia in association with the high 
dominance of Syzygium species and Litsea species. This pattern observed in 
Syzygium merritianum can partly be attributed to its seed dispersal mode, that is, 
zoochorous. This seed dispersal mode plays an important role in the persistence 
of populations, which is a fundamental strategy involved in the organization and 
maintenance of species richness and abundance in a particular habitat (Tadwalkar 
et al., 2012; Condit et al., 2002; Chave et al., 2002). 

The third dominant species was the Palaquium glabrum (IV=20.88%) from 
the Sapotaceae family. Based on many biodiversity assessments, Sapotaceae species 
are usually the co-dominants of Dipterocarpaceae species. In Southeast Asian and 
Pacific regions, Sapotaceae species, with more than 1100 species belonging to c.a. 
50 genera, are usually ranked next to Dipterocarpaceae in terms of dominance 
(Budi, 1996). In this study, the high dominance of P. glabrum can be contributed 
largely by its higher basal area compared to the other identified species.  Also, 
Sapotaceae fruits are dispersed by trogons and hornbills that eat the lipid-rich 
exocarps and mesocarps of a fruit (Parrado-Rosselli, 2002; Ali & Ripley, 1983; 
Leighton & Leighton, 1983), which makes the dispersal of seeds very efficient 
for P. glabrum.
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Table 2

List of tree species surveyed in CALSANAG Watershed, Tablas Island, Philippines



45

Asian Journal of Biodiversity Vol. 11 January 2020

Table 2 continued.
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Table 2 continued.
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Table 2 continued.

Conservation Status of Philippine Endemic species
Of the 94 species observed, 30 species (32%) are Philippine tree endemics 

(Table 3). Seven out of the total endemic species were found dominant in the 
island within the following order: S. polysperma > S. merrittianum > P. glabrum > 
Madhuca multiflora > Baccaurea philippinensis > Kibatalia blancoi > and Greeniopsis 
discolor. Among the listed endemic species, one species is critically endangered 
(CR), three vulnerable species (VU), and one other threatened species (OTS) 
using the latest DENR classification (DAO-2017-11). This represents 0.61 
percent of the 984 threatened plant species in the Philippines. 

Using the IUCN classification, one species is recorded as critically endangered, 
one species considered as endangered, five as vulnerable species, two least concern 
species, and the majority of the endemic species not yet been assessed by the 
IUCN. The conservation status of some species does not match with those of 
the DAO 2017-11 list. In the IUCN method of classification, the S. polysperma 
is recorded as a critically endangered species, but the species is still under the 
vulnerable category under the DAO 2017-11. M. monandra is already an 
endangered species under IUCN but treated as a vulnerable species in the DENR 
records. The inconsistency in the conservation status of the species between 
IUCN and DENR DAO can be attributed to a wider scope of the former (i.e., 
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global scale). In contrast, the DENR DAO is only performed at the local scale.
Moreover, eight of the identified endemic species are potentially new records 

in the province of Romblon, namely, C. microphyllum, D. pachyphylla, G. discolor, 
M. multiflora, M. monandra, M. blancoi, P. abundantiflorum, and P. glabrum  
(Table 3). While Sibuyan Island is one of the priority areas for plant conservation 
or Important Plant Areas in the Philippines, little or no attention is given to 
the unique forest ecosystems and vulnerable biodiversity on Romblon-Tablas 
Island (DENR-PAWB, 2006; GEF, 2008), even though it is one of the areas in 
the Philippines where the country’s highest numbers of threatened species occur 
(GEF, 2008).  Moreover, to our knowledge, no tree diversity study and extensive 
forest conservation programs have yet been fully implemented on Tablas Island 
as of this writing.

Table 3 

Philippine endemic tree species recorded from CALSANAG Watershed, Tablas Island, 
Philippines
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Table 3 continued.



Asian Journal of Biodiversity Vol. 11 January 2020

50

CONCLUSIONS

The present study revealed that Tablas Island is home to many ecologically 
important species characterized by high tree diversity and species endemism. Some 
of the identified endemic species are also threatened based on the DAO-2017-
11 and the IUCN Red Lists, needing immediate conservation. The findings of 
the present study should serve as the baseline information for present and future 
conservation programs on the island. However, regular vegetation monitoring on 
the island is highly recommended for a better understanding of the development 
of tree composition and diversity in the area using the established PBMA. 
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