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FORGING ALLIANCES FOR 
PAGBAHAN WATERSHED

continued on page 4...

A watershed is a terrain that drains 
water sediments and dissolved 
materials onto streams, rivers, and 
oceans. It sustains life by providing 
water for human and animal 
consumption, agriculture, manufacturing 
industry, and tourism. It is a home to 
numerous plants and animals. 

In the Philippines, the Pagbahan 
watershed in Mindoro is a priority 
watershed and is considered critical in 
the country. The watershed supplies 
domestic water to communities along 
Abra de Ilog and residents of Mamburao 
and Sta. Cruz in Occidental Mindoro 
and in Puerto Galera and San Teodoro 
in Oriental Mindoro. It provides water for 
agricultural production, irrigation, and 
livelihood. 

However, despite the benefits it 
provides to the provinces of Oriental 
and Occidental Mindoro, the Pagbahan 
watershed poses risk to the people 
residing along the river. Residents 
reported changes in the river as it 

suddenly expanded in size and started 
eroding the banks. Heavy rains cause 
flooding which damages crops, houses, 
and other infrastructures near the river. 

During rainfall, sediments begin to mix 
with the rainwater and start to funnel 
down the nearest body of water until it 
reaches the ocean. A poorly managed 
watershed can cause erosion, animal 
waste runoff, sewers overflow, etc. to 
end in the waters. These pollutants 
have adverse effects on sea creatures, 
animals, and humans.

Because of the dangers that the 
changing environment entails, 
the Ecosystems Research and 
Development Bureau of the Department 
of Environment and Natural Resources 
began a vulnerability assessment on 
the Pagbahan watershed to determine 
its susceptibility to flooding and develop 
solutions in creating a healthy and safe 
watershed for the people living within 
the Pagbahan watershed.

The maintenance of a healthy 
watershed requires that everyone joins 
hands in protecting the environment. 
A combined partnership among the 
government, partner organizations, 
and stakeholders to improve landfills 
and exercise proper waste disposal 
and monitoring, decrease air and water 
pollutants, remediate waste sites and 
contaminated waters, and come up with 
ways to control runoffs are important 
in preventing pollutants to reach the 
waters. 

If everyone would take time to look 
at the environment, every person 
would appreciate the gift of life that the 
watersheds provide mankind. Continued 
negligence would only bring demise 
to earth and its inhabitants. It only 
takes one decision to forge alliances 
to safeguard the watershed that we 
live in, for there is no treasure far more 
valuable than earth itself.  
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REDISCOVERING THE TAMAYUAN 
STAND: A TREASURE TROVE FOR 
BIODIVERSITY CONSERVATION
CARLITO R. BUANTE and WILLIAM P. ISRAEL

In the Mahagnao Volcano National 
Park in La Paz and Burauen, Leyte 
lies a good stand of tamayuan trees 
growing along with dipterocarps 
like tangile, white lauan, mayapis, 
bagtikan, and other non-dipterocarp 
trees, such as hindang, ulayan, 
malatambis, narra, bitanghol and the 
like. For foresters like the authors, 
it is a treasure trove of biodiversity 
and a hope for restoring a fragile yet 
important tropical forest cover. 

When ERDB embarked on a plan to 
establish seed sources for premium 
indigenous forest tree species, the 
area was identified for inclusion 
under the category – individual plus 
trees, being a natural forest stand. 
Establishment and management of 
seed sources in the countryside is 
an imperative in the implementation 
of the National Greening Program 
(NGP). 

Biology and ecology of tamayuan 
trees

Scientifically known as Strombosia 
philippinensis (Baill.) Rolfe, 
tamayuan is a timber species 
reaching 30 m in height and a 
stem of 30-70 cm. It is the only 
commercial tree species in the 
Philippines under the Family 
Olacaceae (Salvosa 1961). The 
trunk is straight and unbuttressed; 
bole is short and usually somewhat 
irregular in shape; while the crown 
is dense, compact and rather 
elongated. The bark is 5-12 mm 
thick. It is smooth; dark brown or 
yellow-gray to nearly black; with 
fine, shallow fissures; and is thickly 
set with corky pustules. It sheds in 
large, irregular patterns, revealing 
a cinnamon brown freshly exposed 

portion. The outer bark is corky 
and brittle and the inner bark is 
yellowish with whitish rings. The 
leaves are simple, alternate, long 
and from 2-8 cm wide. It grows well 
on slopes with a fairly deep soil 
and is shade-tolerant. The sapwood 
has a light gray color and is sharply 
distinguished from the reddish 
brown heartwood. The tamayuan 
wood is moderately heavy to heavy, 
hard, very fine and straight grained, 
and durable. It is used in house 
construction (posts, joists and 
rafters), furniture work, ax handles, 
mining props, and railway ties 
(DENR 2014). 

Geographical distribution of 
tamayuan trees

The tamayuan trees can be found 
in Luzon (Cagayan, Ilocos Norte, 
Isabela, Bulacan, Bataan, Laguna, 
Tayabas, Camarines, Sorsogon), 

Catanduanes Islands, Masbate, 
Mindoro Island, and Palawan. In the 
Visayas, it can be found in Leyte, 
Samar, Bohol, Negros Island, Panay 
Island, and Mindanao. However, 
with the dwindling stands of the 
dipterocarp forest, the population 
of tamayuan is also declining. 
It is imperative to conserve the 
remaining stands of this tree 
species for genetic diversity as 
well as for biodiversity. The results 
of the conducted inventory and 
assessment revealed that 277 
tamayuan trees are still seen 
standing out of the 1,000 individual 
plus trees assessed (Table 1). 

In the Philippines, approximately 
30% of the population including 
some 12-15 million indigenous 
peoples depend on forests for their 
survival with their cultures revolving 
around their interactions with their 
natural environment. 

Tamayuan tree in Mahagnao Volcano National Park, Leyte. Photo by WPIsrael
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Prospects for the future

In relation to the preservation 
and protection of the tamayuan 
stand and other forest stands in 
Mahagnao Volcano National Park, 
the authors propose the following 
recommendations: 1) to espouse 
sustainable forest management 
by advocating the use of native 
and indigenous tree species 

and promote equitable access to 
responsible stakeholders; 2) to 
promote biodiversity conservation 
by preserving tree germplasm of 
tamayuan and other rare endemic 
trees and introducing to other areas 
with similar site characteristics; 3) 
to encourage establishment and 
management of seed sources 
(seed production areas/individual 
plus trees) of endemic tree species 

The first author is a Supervising Science 
Research Specialist of the Biodiversity, 
Coastal, Wetlands and Ecotourism Research 
Center, ERDB and the second author is a 
Forester II of the DENR-PENRO Leyte.

as potential sources of planting 
materials for forestation and forest 
rehabilitation to improve forest stand 
quality and structure and increase 
biomass, as well as wood yield; 
4) to strengthen the engagement 
with people’s organizations and 
forest communities in sustainably 
managing the remaining forest 
stands and resources and provide 
them livelihood opportunities; and 5) 
to build capabilities among partners 
through sustained information and 
educational campaign and support 
initiatives towards improving forest 
ecosystems.
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Table 1 Number of individual plus trees (N) as seed sources 
in Mahagnao Volcano National Park, Burauen, Leyte.

Species Scientic Name N Percent 
(%)

Species Scientific 
Name

N Percent 
(%)

Tamayuan Strombosia 
philippinensis

277 27.70 Balukanag Chisocheton 
cumingianus

4 0.40

Tangile Shorea 
polysperma

205 20.50 Alauihau Aglaia 
cumingiana

3 0.30

White lauan Shorea contorta 120 12.00 Lanete Wrightia laniti 2 0.20

Hindang Myrica javanica 71 7.10 Lingo-lingo Vitex 
turczaninowii

2 0.20

Bitanghol Callophyllus 
blancoi

70 7.00 Pili Canarium 
ovatum

2 0.20

Malatambis Zyzygium 
hutchinsonii

57 5.70 Sagimsim Zyzygium 
brevistylum

2 0.20

Mayapis Shorea 
squamata

51 5.10 Banato Mallotus 
philippensis

1 0.10

Milipili Canarium 
hirsutum

27 2.70 Bunguas Homalium 
gitingense

1 0.10

Ulaian Lithocarpus 
Ilanosii

25 2.50 Tangisang 
bayauak

Ficus variegata 1 0.10

Bagtikan Parashorea 
plicata

22 2.20 Laglag Local name 1 0.10

Manggasinoro Shorea 
philippinensis

18 1.80 Palaspas Local name 1 0.10

Kalantas Toona calantas 13 1.30 Unknown 
spp 1

1 0.10

Narra Pterocarpus 
indicus

9 0.90 Unknown 
spp 2

1 0.10

Yau-yau Litsea micrantha 6 0.60 Unknown 
spp 3

1 0.10

Bagang-aso Local name 5 0.50 Unknown 
spp 4

1 0.10

TOTAL                                                                                                                               1,000

DENR-ERDS. 2014. Establishment and management of seed sources, Tacloban City.

...Editorial continued from page 2...
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HOW KAWAYAN TINIK 
SUPPORTED A COMMUNITY
MA. VIENNA O. AUSTRIA and MYLINE O. APARENTE

Banana cue sticks in Barangay Sanay, Talim Island. Photo by MOAparente 

When many Filipino families await 
a teleserye’s finale during the night, 
households in Barangay Ginoong 
Sanay, Talim Island gather together 
to reach their target bamboo sticks 
for the week. This livelihood activity 
aided the villagers during years 
of struggles and hardships in life. 
Despite the meager income, the 
bamboo sticks earning sustains 
their daily necessities. 

Ginoong Sanay is one of the 24 
barangays of Talim Island, the 
largest lake island in Laguna de 
Bay. Talim’s craggy terrain may be 
hostile to other crops, but bamboo 
particularly the kawayan tinik 
(Bambusa blumeana J.A. & J.H. 
Schultes) grows abundantly on 
its slopes. In Ginoong Sanay, the 
bamboo poles have become very 
rare as the resource base dwindled 
through the years. The reed is 
hacked almost non-stop to make 
barbeque, camote (sweet potato) 
cue, banana cue, fishball, isaw 
(chicken intestines), kwek-kwek, 

and kikiam sticks. The poles are also 
used in fishponds and fish cages.

The Ecosystems Research and 
Development Bureau (ERDB) 
conducted a study on the 
development of the bamboo stick 
industry in the barangay, seeking 
to identify the socio-demographic 
characteristics of the 70 bamboo 
stick producers and 10 dealers and 
determine the participation of the 
men, women, and young people. 
The documentation uncovered 
the benefits derived from and the 
constraints incurred in bamboo stick 
production.  

Based on interviews, “kaing” or 
the woven bamboo basket was 
the initial product produced in 
Ginoong Sanay. Because kaing 
slowly became unpopular due to the 
influx of plastic containers and its 
production requires more bamboo 
poles and a higher capital, kaing 
producers shifted to bamboo stick 
making in the 1960s with barbeque, 

banana cue, and camote cue sticks. 
As street food carts proliferated, 
fishball, isaw, kikiam, and kwek-
kwek sticks were added in the 
production. This encouraged the 
residents to produce more sticks, 
providing an income-generating 
activity to the community. Bamboo 
stick making has been a thriving 
backyard industry for generations, 
providing residents income for food, 
school allowance and tuition fees, 
transportation, and even medication. 
A meager income is not an issue 
for them as long as it sustains their 
daily necessities.

Around 95% of the households in 
Ginoong Sanay are into bamboo 
stick production (primary or 
secondary source of bamboo poles 
and producer and trader of bamboo 
sticks). Seventy bamboo stick 
producers were interviewed and 
90% of them depend on bamboo 

continued on page 13...
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DWINDLING SUNKEN TREASURES
CELESTE V. RALLOS

A remote group of islands located 
12 km east of the town of Estancia, 
yet considered part of the town of 
Carles in Iloilo, Gigantes Islands 
or the islands of giants is believed 
to be shrouded in mystical tales 
and great beauty. It is a paradise 
of pristine white beaches, bountiful 
fresh seafood, and jagged rock 
formations. It consists of 4 
barangays. On Gigantes Norte 
(North Gigantes) are Barangays 
Asluman and Granada, and on 
Gigantes Sur (South Gigantes) are 
Barangays Lantangan and Gabi.

If the view of the sea and the 
islands takes one’s breath away, 
the underwater landscape is 
equally stunning. Witnesses of 
these treasures were a team of 
divers including the author from 
the Biodiversity, Coastal, Wetlands 
and Ecotourism Research Center 
of the Ecosystems Research 
and Development Bureau 
who conducted an underwater 
assessment in the designated 
Marine Protected Area (MPA) in 
Gigantes Group of Islands from April 
19-29, 2016. This led the group to 

discover the diminishing 
underwater resources in the 
assessed areas.

In an interview, local residents said 
they are largely benefitting from the 
islands through tourism as it slowly 
lifts them out of poverty. Most of 
them are engaged in pumpboat 
operation, tour guiding for the island 
hoppers, scallop gathering, and fish 
hunting/catching.

Parallel to the growth of the tourist 
population in the islands is the 
increasing demand for goods and 
services that will result in added 
motorized boats to ferry tourists for 
inter-island adventures and more 
marine resources being harvested 
regularly for food, fashion, and profit. 
However, the marine resources, 
especially the coral reefs of the
islands are ignored and now in 
critical condition.

Dwinding treasures

Six sites from 3 different barangays 
were assessed. The team found 
out that most of the corals were 

extremely damaged and degraded. 
Only 21% live hard corals were left 
for study. In certain sites, corals 
displayed signs of regeneration. 
However, due to rapid algae 
growth and very few herbivore 
fishes supposed to control the 
growth of algal communities, coral 
recruitments are impeded. What’s 
worst is that the algae overrun the 
corals, killing them.

Data on reef fishes in the same 
sites resembled that of the corals as 
there were only 60 different species 
belonging to 23 families (dominated 
by wrasse and damsel fish). 
Additionally, there were only about 
4 different species of sea grass 
found thriving in the assessed area 
wherein Thalassia and Halodule 
were considered as dominant 
species.

According to some residents in the 
area, the abovementioned condition 
of the marine resources can be 
attributed to the following activities: 

    • Rampant illegal/dynamite fishing 
    • Unregulated scallop collection

Remaining live hard corals in Antonia Island, Carles, Iloilo. Photo by CVRallos
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DWINDLING SUNKEN TREASURES     • Use of chemicals in hunting  
      fishes that live in the corals 
    • Use of metal anchors that   

drag across the seabed where 
the corals lie

    • Other related human induced-
      disturbances and/or destructive 
      activities that the communities 
      practice

During the assessment, around 5 
consecutive dynamite fishing blasts 
were heard underwater. 

At the time of the researchers’ visit 
to Barangay Asluman in Gigantes, 
Carles, Iloilo, they have observed 
that coral reef restoration is not part 
of the communities’ priority as their 
focus is limited to surface tourism 
(island hopping), despite knowing 
that the islands are their source 
of living. In an interview with law 
officers in Gigantes MPA, the areas’ 
expanse contributed to the difficulty 
in monitoring the areas from illegal 
activities due to the very limited 
resources, number, and capacity 
of the law enforcers. This is aside 
from the mentioned perturbation 
caused by human and tourism-

linked activities. Adding to this is the 
fact that the residents themselves 
engage in illegal activities because 
the designated fishing area is 
insufficient.

Saving the islands

The research results depict the 
temporary rise of community living 
and fall of the underwater marine 
resources. The assessment team 
believes that the stakeholders/
communities should have balance 
between livelihood activities and 
protection of the environment and 
natural resources. BCWERC in 
collaboration with the Bureau of 
Fisheries and Aquatic Resources 
(BFAR), local government units 
(LGUs), nongovernment units 
NGOs, and the University of the 
Philippines Marine Science Institute 
(UPMSI) is working on the conduct 
of intensive information, education 
and communication campaigns 
to the residents of the Gigantes 
Group of Islands as the residents 
need to have an orientation on the 
status and present condition of the 
islands’ environment and natural 

resources and its adverse effects in 
the near future. For when they begin 
to understand its essence, they will 
learn how much it is worth reviving.

Moreover, there is a need to 
revisit the policies concerning the 
MPA and to intensify inter-agency 
(MLGU, BLGUs, NGOs, POs, 
etc.) collaboration on mutual goals 
in conserving, preserving, and 
managing their marine ecosystem. 
It is essential to come up with plans 
for sustainable resource utilization 
and management, and ecotourism 
in order to save the dwindling 
sunken/underwater treasures of the 
Gigantes Group of Islands.

The author is Administrative Assistant I of 
the Biodiversity, Coastal, Wetlands and 
Ecotourism Research Center, ERDB.

The towering Tangke Island is one of the Gigantes Islands in Carles, Iloilo. Photo by CVRallos
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HORSESHOE CRAB. It was named so due to the shape of its head. Its telson or tail is used for righting when the 
animal is overturned. It prefers tidal flats, protected beaches, and sandy to muddy habitats. Photo by AGestiada

THE “LIVING CRAB FOSSIL” 
IN SNAKE ISLAND
JOSE ISIDRO MICHAEL T. PADIN, 
MARICHE B. BANDIBAS-NATIVIDAD, 
and ANNIERAJ G. ANTONG

Snake Island is one of the small 
islands within Honda Bay in Puerto 
Princesa, Palawan. The island 
was named after its long and 
slightly meandering sand bar that 
resembles a snake. Six years ago, 
the Department of Environment and 
Natural Resources (DENR) declared 
the island as the National Coastal 
and Marine Center for Research 
(NCMCR) through the DENR 
Administrative Order No. 2011-12. 
The declaration closed the island 
from tourism activities and prohibited 
the issuance of tenurial instruments. 
The need to develop research 
agenda gave the opportunity to 
assess the major ecosystems on the 
island. The island’s seagrass beds 
captured the authors’ interest the 
most. Aside from the diverse macro-
invertebrates, they also recorded 
one particular organism that belongs 
to a group often called as the “living 
fossil” -- the horseshoe crabs.

Horseshoe crabs are marine 
arthropods. Inspite of their close 
similarity to the crustaceans (crabs 
and lobsters), horseshoe crabs are 
more related to scorpions, spiders, 
and the extinct trilobites (Hu et al. 

2009). Besides, horseshoe crabs 
lack the antennae and mandibles 
or jaws that most crustaceans 
have (Heard 2011). One fascinating 
fact about this crab is that the 
appearance of the modern-day 
species is similar (but not identical) 
to their prehistoric ancestors. 
Literatures revealed that the external 
morphology of the horseshoe crab 
has changed a little over the past 
150 million years (Avise et al. 1984, 
Kin and Blazejowski 2014), gaining 
the reputation as a “living fossil”. 
Due to the perplexity of the “living 
fossil” concept, the researchers 
recognized that horseshoe crabs 
are living fossils as regards their 
morphological stability. Like other 
living organisms, horseshoe crabs 
evolve and keep on adapting to 
their environment. Unlike their 
taxonomically diverse relatives (i.e., 
over 70,000 species of scorpions, 
spiders, mites, and ticks), horseshoe 
crabs have only 4 extant species, 
which include the American 
species Limulus polyphemus 
(Linnaeus 1758), and 3 Asian 
species Tachypleus gigas (Müller 
1785), Tachypleus tridentatus 
(Leach 1819), and Carcinoscorpius 

rotundicauda (Latreille 1802) 
(Avise et al. 1994, Cartwright-
Taylor et al. 2009, Chen et al. 
2010). The latter two species have 
been recorded in the Philippines, 
but only the presence of tri-spine 
horseshoe crab T. tridentatus was 
verified in Aventura Beach, Palawan 
(Almendral and Schoppe 2005). 
The same species was also found 
in Snake Island, which is roughly 20 
km north to northeast of Aventura 
beach. However, the occurrence of 
horseshoe crabs in other parts of 
the country is still unknown.

The American and Asian horseshoe 
crab species share similar 
characteristics with respect to their 
ecology, life history, mating system, 
and dietary requirements. They 
occur in shallow to moderately 
deep waters and have a high 
tolerance to fluctuations in salinity 
(Kin and Blazejowski 2014). Female 
horseshoe crabs usually spawn 
in open sandy beaches and their 
trilobite larvae attain maturity in 
deeper zones after 9-12 years 
and reach a maximum life span 
of about 19 years (Dolejš and 
Vaňousová 2015). During mating, 
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the male horseshoe crab mounts 
on the female’s back forming an 
amplexus or mating embrace. The 
female then tows her mate to the 
shore and burrows near the water 
line (Gerhart 2007). Juvenile and 
adult horseshoe crabs feed on plant 
debris and macro-invertebrates, 
including mollusc, worms, and other 
crustaceans (Gerhart 2007, Kin and 
Blazejowski 2014). 

A diminishing biomedical 
resource

In terms of population decline, 
all 4 species are facing the same 
predicament. Horseshoe crab 
population is rapidly diminishing in 
the USA and other parts of Asia, 
such as Japan, Taiwan, Singapore, 
and Hongkong due to habitat loss, 
coastal pollution, and commercial 
harvesting for food and biomedical 
industry (Cartwright-Taylor et 
al. 2009, Hu et al. 2009, Chen 
et al. 2010). The blue, copper-
based blood of horseshoe crabs 
contain large blood cells called 
amoebocytes, in which a clotting 
agent called amoebocyte lysate is 
derived (Gerhart 2007). Biomedical 
companies and hospitals use 
amoebocyte lysate to detect the 
presence of bacteria in vaccines, 
drugs, and medical equipment 
(Gerhart 2007, Li et al. 2015).

When it comes to T. tridentatus, 
the decrease in population of tri-
spine horseshoe crab in Southeast 
Asia was due to overharvesting 
for the production of Tachypleus 
amoebocyte lysate (TAL) (Hu et al. 
2009, Li et al. 2015). In Hongkong, 
for instance, the density of juvenile 
T. tridentatus had declined from 1.1 
to 2.0 individuals in 2002 to 0 to 
0.3 individuals per 100 m2 in 2004, 
while the southern China population 
ranged from 0.09 to 2.43 individuals 
per 100 m2 (Hu et al. 2009). An 
earlier study on horseshoe crabs 
in Palawan showed an average 
density of 1.47 individuals per 100 
m2 (Almendral and Schoppe 2005). 

A more recent study in southwestern 
China recorded 5 individuals of 
T. tridentatus per 100 m2, but the 
density was considered low (Chen 
et al. 2015). The researchers’ 
estimate for the mean density of T. 
tridentatus in Snake Island is 0.20 
individuals per 100 m2. This number 
might be inconclusive for sampling 
was done only once. In addition, 
the sampling method used was for 
the macro-invertebrate community 
and not specific for horseshoe 
crabs. Nonetheless, it is evident that 
Snake Island serves as an important 
habitat for the horseshoe crabs. 
Based on the evaluation of the 
IUCN, studies on Asian horseshoe 
crabs are suggested “data deficient” 
or lacking appropriate data on the 
abundance and/or distribution of 
the organisms. On the contrary, the 
American horseshoe crab is now 
classified as “vulnerable” or facing a 
high risk of extinction. 

Horseshoe crabs have stood the test 
of time and survived global climate 
changes in the past. However, 
the synergy of human-induced 
habitat loss and overexploitation 
will likely amplify their susceptibility 
to extinction and to the impacts of 
climate change, such as extreme 
changes in temperature and salinity, 

by affecting their reproduction, 
recruitment, and dispersal. Reduced 
population or removal of horseshoe 
crabs may lead to negative cascade 
effects in the ecosystem. Apart from 
their biomedical value, horseshoe 
crabs are an important component 
of the coastal food chain at different 
phases of their life cycle. The eggs 
and larvae are valuable food item 
for migratory birds, fish, and other 
crustaceans, while loggerhead 
turtles and sharks sometimes eat 
adult horseshoe crabs (reviewed in 
Gerhart 2007). 

Research imperative

In the Philippines, horseshoe crabs 
are among the poorly studied 
animals. Available body of work is 
limited and all 4 studies were done 
only in Palawan. In the absence of 
national conservation measures for 
horseshoe crabs, identified sites 
in Palawan should be declared as 
critical habitats to regulate coastal 
development, habitat conversion, 
and unabated resource extraction. 
It is also essential to implement a 
national inventory of the horseshoe 
crabs, including their habitats, 
nesting sites, and migration paths so 

The scissor-like claws of the first pair of legs indicate that the horseshoe 
crab was a 29-cm female. Photo by BSalvatierra

continued on page 14...
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THE TIME OF MAN: 6TH MASS 
EXTINCTION EVENT?
JON ALFONSO P. HORVIDALLA and NEIL KRISTIANNE T. DIGAL

The earth started as a ball of fire, a 
fragment from a massive explosion 
about 4.6 billion years ago. Its air 
consisted of toxic gases such as 
helium and hydrogen. Due to its 
atmospheric conditions, the planet 
had no sign of life until the Archaean 
Period where the earliest form of life 
begun. 

The earth’s surface cooled from its 
fiery state. This formed the clouds 
which then began producing huge 
volumes of rainwater, creating 
oceans. From that day on, evolution 
took place among the living 
organisms. 

Moreover, several major geological 
and biological events took place 
in the last 500 million years that 
caused about 50-90% of the earth’s 
inhabitants to become extinct. These 
events were called the 5 major 
mass extinctions. Numerous factors 
contributed to these extinction 
events in the past. However, 
there are patterns and evidences 
showing that these factors are highly 
observed in the present time. 

5 Mass Extinction Events

Ordovician – Silurian
The first of the 5 mass extinction 
events in earth’s history took place 
between 445 and 415 million years 
ago wiping out 86% of earth’s 
animal species. The dramatic 
sequestration of CO2 and sea 
level drop due to the onset of 
alternating ice age and interglacial 
episodes affecting the atmospheric 
and oceanic chemistry were the 
identified causes behind the said 
event. After the Ordovician-Silurian 
mass extinction, sea creatures 
such as trilobites, brachiopods, and 
graptolites were reduced 

significantly as most life thrive in the 
seas during the Ordovician Era. 

Late Devonian
This mass extinction event led to the 
loss of 75% of all species on earth. 
This was caused by low oxygen 
levels in the oceans (Anoxia) caused 
by eutrophication (high amounts 
of nutrients) due to high amounts 
of land debris because of heavy 
weathering of the earth’s soil as a 
result of plant proliferation on the 
earth’s surface. 

Permian Mass Extinction
The Permian Mass Extinction or 
the “Great Dying” brought about 
the loss of 96% of all species on 
earth during the Paleozoic Era. 
Heavy volcanic activities increased 
the hydrogen sulfide and CO2 

levels in the atmosphere, causing 
global warming. This also resulted 
in the acidification of the oceans, 
adversely affecting marine life.

Triassic – Jurassic
This is the third most massive mass 
extinction in the planet’s history. The 
Triassic – Jurassic extinction event 
happened during the Mesozoic Era 
where a total of 80% of species 
went extinct together with 47% of 
all genera. This was caused by 
the high release of methane in 
the earth’s atmosphere due to the 
breaking down of Pangea. The 
sudden release of methane gas in 
the air together with elevated levels 
of CO2 caused a spike in the global 
temperature and calcification crisis 
in the world’s oceans. The latter was 
the major cause of the mass death 
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and extinction of marine organisms 
during the era. 

Cretaceous – Tertiary (K-T)
This event caused the loss of 76% 
of all species on earth, particularly 
the dinosaurs. Scientists believed 
that a meteorite struck the earth’s 
surface injecting 60x its mass 
into the atmosphere when it 
crushed and scattered worldwide. 
The skies became covered with 
debris and darkness blanketed 
the earth, adversely affecting all 
living organisms as photosynthesis 
become suppressed. The earth’s 
temperature then increased due to 
greenhouse gases trapped in the 
atmosphere to wreak havoc on the 
remaining life on the planet.

The Time of Man: The 
Anthropocene
In the present age, humanity has 
complete control over the planet, 
from agriculture, industry, land 
manipulation, and even life. In fact, 
there is a faster rate on extinction 
of species in the past century when 
man took charge in the handling 
of the planet. The massive loss in 
biodiversity which started in the 
1600s was actually due to hunters, 
poachers, and collectors which 
are involved in wildlife trade. The 
loss of natural habitat for animals 
was pointed out to human land 
exploitation due to industrialization 
and commercialization,
deforestation, and high population 
growth rate. 

Human dependence on agriculture 
also led to habitat loss, since major 
breeding grounds and forest areas 
are being converted to agricultural 
lands. The use of synthetic 
chemicals and inorganic fertilizers 
in the boom of agricultural age also 
has a very great impact on the 
chemistry and composition of the 
planet’s soil, water, and air.

These activities led to the spike 
of CO2 and methane in the 
earth’s atmosphere. These gases, 

continued on page 15...

Graphics by JAHorvidalla



PAGE 12 // CANOPY INTERNATIONAL VOL 43 NO. 1     JANUARY - JUNE 2017

TREASURES OF DUBAI
YRAH JOY C. PANIZALES and DIANA RIZA A. AFRICA

Tourism in Dubai is extraordinaire. 
Many visited this land for sand 
dunes, modern architecture, and 
luxury shopping. But, beyond the 
sparkles and glitters of the city lies 
a paradise frequented by migratory 
birds. 

About 17 km or a 15-minute drive 
from the Dubai Airport is the Ras Al 
Khor Wildlife Sanctuary (RAKWS). 
Declared as the first UAE’s RamSar 
site in 2007, the RAKWS is identified 
as a globally Important Bird Area 
(IBA) for the many wading birds 
dwelling in the 620-ha wetland area. 
The RAKWS is managed by the 
Marine Environment and Wildlife 
Section (MEWS) of the Environment 
Department under the Dubai 
Municipality. 

RAKWS has 3 viewing stations: the 
mangrove, lagoon, and flamingo 
hides. Each hide shows different 
sceneries. Avicennia marina, sea 
purlanes, Prosopis cineraria, and 
Halopeplis perfoliata surround Hide 
One or the “Gurm/Mangrove” watch 
hide. From here, the black-winged 
stilts, grey herons, ducks, sea gulls, 
and terns were spotted.

Along the stretch of the protected 
area, waterbirds such as the 
Socotran cormorant (Phalacrocorax 
nigrogulari) and Ferruginous Duck 
(Athya nyroca), a threatened (IUCN 
status: vulnerable) species endemic 

Greater flamingos (Phoenicopterus roseus) are tall, pink birds with long, 
curved necks and black-tipped bills. Photo by DRAAfrica

to the Persian Gulf and the south-
east coast of the Arabian Peninsula, 
were seen.

Hide Two or the “Fantir/Flamingo” 
watch hide, 2 km away from Hide 
One, houses the famous greater 
flamingo (Phoenicopterus roseus) 
colony. From here, one can view 
flamingos in their natural habitat 
near the bustling Downtown Dubai. 
The greater flamingo is the most 
abundant waterbird species in 
the UAE (International Waterbird 
Census 2011).

It is laudable how the Dubai 
Municipality manages to preserve 
the sanctuary to accommodate 
many wild birds knowing the 
capacity of a desert. The 
conservation efforts in Dubai include 
ban on hunting and disturbing 

wildlife within the area.  All of these 
efforts inspire those who love nature. 
RAKWS is truly one of the great 
treasures of Dubai.
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Table 1 Bird species present in RAKWS.

Common name Scientific name Common name Scientific name Common name Scientific name

Black-winged stilt Himantopus himantopus Greater spotted eagle Clanga clanga Night heron Nycticorax nycticorax

Caspian tern Hydroprogne caspia Green shank Tringa nebularia Osprey Pandion haliaetus

Cattle egret Bubulcus ibis Grey heron Ardea cinerea Red-wattled lapwing Vanellus indicus

Common ringed plover Charadrius hiaticula Grey plover Pluvialis squatarola Reef heron Egretta gularis

Common sandpiper Actitis hypoleucos Kentish plover Charadrius alexandrinus Sacred ibis Threskiornis aethiopicus

Curlew sandpiper Calidris ferruginea Little egret Egretta garzetta Shelduck Tadorna tadorna

Eurasian curlew Numenius arquata Little green bee-eater Merops orientalis Socotran cormorant Phalacrocorax nigrogulari

Eurasian wigeon Mareca penelope Little ringed plover Charadrius dubius Whimbrel Numenius phaeopus

Ferruginous duck Athya nyroca Mallard Anas platyrhynchos Yellow-billed stork Mycteria ibis

Greater flamingo Phoenicopterus roseus Marsh harrier Circus aeruginosus
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stick making as their primary 
source of income, adding that the 
respondents have been in the 
business for an average of 21 years. 
They derive an estimated average 
monthly income of PhP 2,776 with a 
minimum of PhP 1,000/month and 
a maximum of PhP 6,400/month. 
Almost all (98%) are females, 
married (86%) and with a mean age 
of 43. Most (95%) are natives of 
Ginoong Sanay having an average 
of 5 household members. Forty-one 
percent are elementary graduates 
while 23% finished high school. 
Bamboo stick producers augment 
income through fish and food 
vending, laundry and small business 
like sari-sari store. Their husbands 
usually are into fishing and 
construction work, but they also lend 
a hand in bamboo stick making. On 
the other hand, dealer-respondents 
interviewed were also producers 
of the sticks. They were first into 
stick making before they engaged 
in trading for which 23 years have 
been devoted to the business. They 
earn an estimated average monthly 
income of PhP 6,640 for bamboo 
stick trading and an additional 
PhP 3,685/month for producing 

Residents in Barangay Sangay while doing pagtutulis and pagtitilad of 
kawayan tinik. Photo by MJLZuraek

the sticks. Dealer-respondents 
are female, married and have an 
average age of 55. Majority (75%) 
of them are natives of the barangay 
who reached either elementary or 
secondary level of schooling. The 
average household size is 6.

Bamboo stick making

The dwindling supply of the bamboo 
poles in Ginoong Sanay forced 
majority (73%) of the producer-
respondents to purchase raw 
materials from adjacent barangays 
of Malakaban, Tabon, Kinaboogan, 
Talim, Binitagan, and Sapang. 
Only 27% sourced their bamboo 
requirements in the barangay. Prices 
per pole ranged from PhP 12-40 
with pole length ranging from 6-32 
ft. An average of 8.5 poles is used 
per week. A producer earns an 
estimated average net income of 
PhP 62 per pole. 

Bamboo stick production is a 
family endeavor. Family members 
participate in all activities like 
harvesting, hauling, cutting, slicing/
splitting (pagtitilad), sharpening into 
little javelins (pagtutulis), drying, 
cleaning/ polishing (pagkikidkid), 
counting, bundling, and selling of 
the products. The males perform 

activities like gathering, cutting, 
polishing, and hauling while the 
females do the splitting, sharpening, 
drying, etc.  The young ones count 
and bundle the sticks. They work 
double time and during early dawn 
when needed especially when 
orders are at its peak.

Stick producers have their regular 
buyers from the barangay for which 
the fishball, kwek-kwek, and isaw 
sticks are the most produced. All 
costs incurred in marketing the 
sticks are shouldered by the dealer. 
Most often, the producers are the 
ones who deliver the produce to the 
dealer’s house. Pricing of the sticks 
is an arrangement between the 
producer and the dealer for which 
payment of the sticks is made only 
after the sticks are sold in the cities. 
At times, stick producers resort to 
“bale” or cash advances whenever 
necessary. In some cases, the 
dealers provide the bamboo poles.

The insufficient supply of the 
bamboo poles hampers stick 
production. The rainy season also 
poses a problem because producers 
cannot dry the sticks on time for its 
delivery. Moreover, the bamboo stick 
makers worry about the low market 
prices of the sticks and stricter 
competition in the bamboo stick 
industry. 

Bamboo sticks traders/dealers 
assist stick producers in marketing 
their products. Fishball, kwek-kwek, 
and kikiam sticks are the most 
supplied sticks within Ginoong 
Sanay while the banana cue, 
barbeque, and camote cue sticks 
come from neighboring communities 
of Bangad, Buhangin, Kaytome, 
Kinaboogan, Janosa, Tabon, and 
Talim. The dealers pick up the 
sticks from these barangays while 
products from Ginoong Sanay are 
delivered to them. The sticks are 
brought to market stalls in Biñan, 
Sta. Rosa, Cabuyao, and Calamba 
while some even reached Antipolo, 
Bicutan, and Alabang markets. A 
dealer usually markets 2-3 sacks of 

...kawayan continued from page 5...
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...fossil continued from page 9...

that a more pragmatic management 
plan can be developed. Enhancing 
the awareness of local communities 
and fishing villages on the 
significance of horseshoe crabs 
and emerging threats to the crab 
population is also important. 
Nowadays, sustained conservation 
efforts is the best option for the 
“living fossils” and the rest of living 
organisms to persist for another 
hundred years.
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sticks per week with an estimated 
number of 365 bundles of assorted 
bamboo sticks or an equivalent 
number of 90,750 sticks. Dealers 
are paid by cash-on-delivery (COD) 
by their regular buyers. There are 
dealer-respondents who market the 
sticks once a week (usually on a 
Sunday) while others do the selling/
trading twice a week (Wednesdays 
and Sundays).

Dealers no longer store bamboo 
sticks, however, they re-dry the 
sticks when needed. Repacking or 
rebundling of bamboo sticks are 
also done when products come 
from other barangays. The men 
in the family do the packing and 
hauling activities while the mothers 
do the transporting/marketing of 
the products. An estimated amount 
of PhP 250 per trip which covers 

transportation and hauling costs 
is incurred to deliver 2-3 sacks 
of products to Biñan, Sta. Rosa, 
Cabuyao, and Calamba.

The dealer-respondents 
experienced problems on the low 
demand of sticks during vacation 
months, limited bamboo sticks to 
market during the rainy season, 
inadequate supply of bamboo poles, 
increasing transportation cost with 
no price increase for bamboo sticks, 
and stricter competition from other 
suppliers.

Recommendations

To improve the bamboo sticks 
industry in Ginoong Sanay and 
in order to assist both producers 
and dealers of bamboo sticks, the 
authors suggest the following: 1) 

they should organize themselves 
into a cooperative; 2) they should 
establish linkage with LGUs, 
government, and nongovernment 
institutions including the private 
sector for any technical and/or 
financial assistance they may need, 
such as the bamboo stick drying 
machine; and 3) they should plant 
more bamboos in order to sustain 
their supply of raw materials.
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...time of man continued from page 11...

popularly known as greenhouse 
gases (GHGs) cause the planet’s 
temperature increase dramatically. 
The atmosphere and temperature 
are not the only ones affected; the 
polar ice caps also start to melt 
on a significant rate causing sea 
level rise. Furthermore, the high 
amounts of sulfides, CO2, and 
methane in the atmosphere are 
also causing acidification in the 
oceans, considering that the ocean 
waters also act as carbon sink which 
absorbs CO2 in the atmosphere. In 
fact, at present, there was a drastic 
drop on the pH of major water 
bodies across the globe which 
means that the oceans are now 
becoming acidic and most of the 

organisms which thrive in the ocean 
waters are under threat.

We can not set aside the fact that 
some of the cause and effects in 
the 5 previous mass extinction 
events are observable in the present 
age. These are just the effects of a 
primary cause. The question now 
lies, “what is the main cause”? For 
the dinosaurs, it was the meteorite 
that struck the Earth and caused the 
elevation of GHGs which eventually 
caused their extinction. While on 
the other extinction event, it was the 
ice age or the proliferation of plants 
on the terrestrial environments. 
However, if we were to look at the 
data and pattern of these past 

events and the causes behind these 
extinctions, we should ask ourselves 
if the happenings of the past are 
recurring today. Are we, humans, the 
next to cause an upcoming mass 
extinction event? It is now high time 
to reflect about the things that we 
have done in the past and save 
the earth from a possible 6th mass 
extinction event.
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average height of 1.9 m (tallest 
height 2.2 m; shortest height 1.2 
m). Its blooming season is from 3rd 
week of May to the last week of 
June with the flowering cycle of 50 
days (on the 40th day, inflorescence 
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Amorphophallus rostratus in its 
natural habitat. Photo by NPFedelicio

starts to disintegrate emitting an 
odor likened to a rotting rat).

The existence of this tallest flower 
is a gift to the Antiqueños. It is a 
potential tourist destination and 
a tourist hotspot in the province 
of Antique. As such, the local 
government unit should enact 
measures to safeguard the site for 
the protection and conservation of 
this endemic and rare species in 
Panay Island.
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