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The Philippine Association of Marine Science
The Philippine Association of Marine Science (PAMS) was organized in 1990 during the First
National Symposium in Marine Science held at the Bolinao Marine Laboratory in Pangasinan. PAMS
was a response to the need for a national organization that would link together various academic,
government and private institutions, NGOs and industries involved in marine science research and
development in the country. Since then, PAMS has grown from a modest association of 76 charter
members composed of delegates from Luzon, Visayas and Mindanao, to more than 200 members
today. PAMS carries the task of promoting growth of marine science in the country. It recognizes
and gives importance to the role of Philippine scientists in furthering knowledge on tropical marine
ecosystems. PAMS organizes the National Symposium on Marine Science once every two years held
alternatingly among the three major regions of the country, Luzon, Visayas and Mindanao. It has
become a tradition to elect the incoming president of PAMS from the next host region. The biennial
symposium is intended to bring together researchers and practitioners of marine science from all
over the country and abroad so they may share their findings and experiences from research and
development activities. These has become excellent venue for interaction between the experienced
and budding scientists and have opened doors to knowledge and opportunities, particularly in
addressing critical issues and in finding solutions to problems in marine conservation and
environmental management.
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16th National Symposium in Marine Science
Caraga State University
July 22, 2021 – July 24, 2021
The 16th National Symposium on Marine Science, (PAMS16) seeks to link marine science and
governance in addressing global challenges. Addressing issues in marine science will make our
seas healthy, and healthy seas will provide benefits such as livelihood, food, genetic resources, and
cultural and aesthetic values. To sustain benefits entails coexistence with the community and the
sea – understanding the sea is infinite and there is a need for good science to link management on
all levels of governance.
The Philippine Association of Marine Science carries the task of promoting growth in marine
science in the country and recognises the important role of Filipino Scientists in furthering
knowledge on tropical marine ecosystems. Biennial activity is an appropriate venue for sharing
and disseminating outputs of marine science research to a wider audience to improve resource
management and conservation efforts. PAMS16 aims to strengthen efforts and collaboration of
key players – academe, management practitioners, non-government organisations, national and
local policy makers, the private sector, and coastal communities.

About the PAMS16 Logo
In addressing global challenges, connectivity between marine science and the different levels of
governance plays a vital role.
The lower part of the logo shows the marine environment, revealing that though we gained a lot
of benefits, our healthy sea in the future will no longer be healthy and is in great jeopardy while
the upper part shows the half of the globe symbolizing the community and its role in creating
sound governance to sustain the needs of mankind and the need of proper management for
protection and conservation of our marine resources.
Lastly, the logo is encircled with the PAMS acronym telling that through this association, people at
various sectors able to meet and join together as presented by a handshake in the center which
also symbolizes the connectedness of both halves and emphasizing the linkage in working
together with harmony to achieve the goals in addressing the various issues present at hand.
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MESSAGE
The 2019-2021 Officers of the Philippine Association
of Marine Science Officers are excited to invite you to
the 16th National Symposium in Marine Science to be
held virtually at the Caraga State University, Butuan
City, on July 22-24, 2021 with the theme “Linking
marine science and governance in addressing global
challenges”. As PAMS continues to endeavor the
promotion growth of marine science in the country, the
PAMS16 will focus on highlighting the connection
between marine science and good governance, and
scrutinize the ways by which we can address growing
global issues such as pollution, biodiversity loss,
overfishing and the effects of climate change. Aligned with the theme, sessions will focus on
topics related to marine science, governance and global challenges.
To be part of this journey towards attaining the United Nations’ Sustainable Development
Goal 14, we invite you to be an active member of PAMS. The association aims to provide a
venue for workers and enthusiasts in marine science and allied areas to link and network
with local and international institutions and continue discussing solutions to the pressing
global issues in marine science. Importantly, these problems we created can be solved by
applying decisive transdisciplinary and coordinated actions to benefit our coastal
communities.
Join us virtually on July 22-24, 2021 in Caraga and be part of the 16th National Symposium
in Marine Science! Your participation as stakeholders for the agenda of linking marine
science and governance in addressing global challenges is most welcome.

Very truly yours,

Romell A. Seronay, Ph.D.
President, PAMS 16
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Keynote Speaker
Dr. Daniel Pauly was born in Paris, France; he is both French and
Canadian and studied fisheries science in Germany, but he spent
much of his career in the tropics, notably in the Philippines. Since
1994, he is a Professor of Fisheries at the University of British
Columbia, Vancouver Canada, where he directs the Sea Around Us
research initiative, initially funded by the Pew Charitable Trusts,
and since 2014 by a variety of philanthropic foundations, and
which is devoted to studying, documenting and mitigating the
impact of fisheries on the world’s marine ecosystems. The
concepts, methods and software he (co-)developed are
documented in over 1000 widely-cited contributions, and have
led to his receiving multiple scientific awards.
Among these contributions are a widely-used computer-based
method for estimating the growth of tropical fishes (1980-1987),
influential papers in Nature on human impacts on the oceans
(1995), and the demonstration that climate-change induced fish
migrations already began in the 1970s (2013), his demonstration
in Science (1998) that that we are ‘fishing down’ the food webs of
the oceans, his hugely influential essay on ‘shifting baselines’
(1995) and the creation of FishBase, an online encyclopedia of all
fish in the world, now widely used for multiple studies by his
colleagues around the globe.
Throughout, his career, Daniel Pauly has emphasized the
empowerment of colleagues, notably those working in developing
countries, through the creation of new concepts, software tools
and databases designed to work in, or compensate for, data-poor
settings, and through joint publications. This emphasis on
empowerment is also manifest in the large numbers of students
(of which 2/3 were women and ½ from developing countries) he
guided toward MSc and PhD degrees.
A detailed account of Daniel Pauly’s work and influence may by
found in a full-length biography (“Daniel Pauly – un océan de
combats” by David Grémillet), published in French in 2019, and
which will be published in English as “The Ocean’s Whistleblower
– the remarkable life and work of Daniel Pauly,” by Greystone
Books in September 2021.
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Plenary Speaker
Jay L. Batongbacal is a lawyer with degrees in Political Science and
Law from the University of the Philippines, as well as Master of
Marine Management and Doctor in the Science of Law, both from
Dalhousie University (Canada). He has worked extensively on
maritime affairs since 1997. Dr. Batongbacal was legal advisor to
the Philippine delegation that successfully pursued the Philippines’
claim to a continental shelf beyond 200 nautical miles in the
Benham Rise Region before the Commission on the Limits of the
Continental Shelf in accordance with the United Nations
Convention on the Law of the Sea (UNCLOS), and the successful
application before the International Maritime Organization for the
designation of the Tubbataha Reef Natural Park Particularly
Sensitive Sea Area. Presently, he is a full Professor at the University
of the Philippines College of Law and chairs its Graduate Studies
Committee which oversees the College’s LLM Program. He is
concurrently Director of the Institute for Maritime Affairs and Law
of the Sea of the U.P. Law Center.
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Plenary Speaker
Dr. Laura T. David is a Physical Oceanographer and Professor at
the University of the Philippines Marine Science Institute who
uses remote sensing and modelling to explore how ocean physics
influences the distribution and state of ocean flora & fauna. Her
mom claims that she knew at an early age that Laura will
eventually work in the marine environment as she was the one in
her 5 children that was the hardest to pull away from the sea
during family vacations - even after she and her brothers got
trapped in a quickly disappearing island with the rising tides.
Though trained in chemistry and mathematics, as a new research
assistant at MSI, Laura quickly realized that she enjoyed going to
the field and collecting her samples just as much as she enjoyed
tinkering in the lab and playing around with numbers. When the
opportunity arose, she quickly decided to combine her
background and love for the ocean to pursue a PhD in Physical
Oceanography. She is recognized as one of the country’s pioneers
in Ocean Remote Sensing with her expertise being tapped to
assist in matters related to climate change vulnerability and
adaptation. In 2010, she was recognized as one of The
Outstanding Women in the Nation’s Service (TOWNS) and one of
the two L’Oreal National Fellow. In 2011, she was given the
Gawad Chancellor Natatanging Guro by the University of the
Philippines, Diliman. She is currently the Chair of the Commission
of Higher Education Technical Committee on Marine Science, a
member of the National Panel of Technical Experts for the
Climate Change Commission, and the Director of the UP Marine
Science Institute. She is also a member of the international
scientific steering committee of GEO Blue Planet and Future
Earth Coasts. Both organizations are committed to peoplerelevant ocean science.
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Conference Program
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INVITED
PLENARY
KEYNOTE
Fish must breathe: An outline of Gill-Oxygen Limitation Theory (GOLT)
Daniel Pauly
Institute for the Oceans and Fisheries, University of British Columbia, Vancouver, B.C. Canada

CORRESPONDENCE
Email:
d.pauly@oceans.ubc.ca

ABSTRACT
The Gill-Oxygen Limitation Theory (GOLT) is presented to provide
mechanisms for key aspects of the biology (growth and its response to
temperature, the timing of maturation, migrations, and others) in fish and
marine invertebrates (‘fish’). The GOLT’s basic tenet is that the surface area
of the gills or other respiratory surfaces of fish cannot, as 2-dimensional
structures, supply them with sufficient oxygen to keep up with the growth of
their 3-dimensional bodies. Notably, the reduced oxygen supply per body
weight induces sexual maturation, and later a slowing and cessation of
growth, all accompanied by an increase of physiological processes relying on
glycolytic enzymes and a declining role of oxidative enzymes. Because the
‘dimensional tension’ underlying this argument is widely misunderstood,
emphasis is given to a detailed, point-by-point presentation of the various
component of the GOLT. Aside from having a wide theoretical scope, the
GOLT has potential practical applications, e.g., in optimizing the way fish
farmers aerate their ponds, and in predicting how fish populations will react
to the warming and deoxygenation of the waters they inhabit in the
Philippines and elsewhere.
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INVITED PLENARY
PLENARY
INVITED

The Marine Scientific Research Consent Regime in the West Philippine Sea: Another Contested
Arena
Jay Batongbacal
College of Law, University of the Philippines, Diliman, Quezon City, Philippines
ABSTRACT

CORRESPONDENCE
Email:
jlbatongbacal@up.edu.ph

Since 2016, the West Philippine Sea has been subjected to numerous
unilateral marine scientific research expeditions by the People's Republic
of China, in utter disregard of the country's historic victory in the South
China Sea (SCS) Arbitration. These expeditions mark a new arena of
contestation: China sees Marine Scientific Research (MSR) as one of the
means to exercise and demonstrate maritime power and has made no
secret of its intentions to use science to assert and protect its excessive
claims in the SCS. United Nations Convention on the Law of the Sea
(UNCLOS) however establishes certain norms that are supposed to
prevent this kind of abuse. This paper will deal with the legal aspects of
MSR in UNCLOS, its importance to developing countries like the
Philippines, and the reasons why we need to assert and maintain our
jurisdiction over governance of MSR within the West Philippine Sea.
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INVITED
INVITED PLENARY
PLENARY
Challenges and Opportunities within the Philippine Seas
Laura T. David
Marine Science Institute, University of the Philippines Diliman, Quezon City, Philippines
ABSTRACT

CORRESPONDENCE
Email:
ltdavid@msi.upd.edu.ph

The battle cry this Decade of the Ocean is “The Science we NEED for the
Ocean we WANT”. In response, there is a need to take stock of current
state of our marine environment and the challenges these pose to food
security, livelihood, and safety. For example, currently more than 50% of
our food fish comes from a handful of mariculture species, our ocean
industry only contributes 3.6% of our GDP, and it is estimated that up to
6.5 million Filipinos are currently living on land that is expected to be
under sea level by 2100. Are these what we want? If we want to make life
better, then research has to be focused to provide solutions to these
challenges. At the same time, we should also take a look at future
opportunities. The world will have to seriously turn to alternative
renewable energy as globally available oil and gas are expected to run out
in 30-40 years. Just as the Philippines was a forerunner in hydro &
geothermal energy in the 1970’s, so should we develop the science and
technical expertise in ocean renewables. Finally, as the world embraces
that it is only with knowledge that we can manage and protect, we would
need strength in the basic science of systematics and ecology, as we lead
the way in treating our oceans not only as a commodity but as integral
part of our survival and resilience. This is by no means a comprehensive
assessment, instead it offers an approach on how we need to re-assess and
adapt our science and capability building.
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INVITED
PLENARY

Monitoring changes in coral reef habitats in Apo Reef Natural Park, Philippines following a
series of severe storm events (Tisoy and Ursula, 2019)
Marion Michael Bacabac, Jesus Gabriel Fetil, Kent Elson Sorgon, Victor Ticzon
Aquatic Zoology Research Lab, Institute of Biological Sciences, University of the Philippines Los Baños
4031, College, Laguna, Philippines
KEYWORDS

ABSTRACT

coral reefs, offshore reef
systems, Typhoon Tisoy,
Typhoon Ursula, storm
damage, remote sensing,
Sentinel-2A, change
detection

Coral reef communities are periodically exposed to numerous natural
disturbances. The impacts of severe tropical storms have direct and
long-term consequences on the overall reef framework. The adverse
effects of Typhoon Tisoy (Kammuri) and Typhoon Ursula (Phanfone) in
Apo Reef Natural Park (ARNP), an offshore reef complex near the West
Philippine Sea, had been examined using a combination of field-based
monitoring data and remotely sensed information from 2017 and 2020.
Using the Google Earth Engine platform, Sentinel-2A satellite imagery
was utilized and put through a series of preprocessing routines and
standard classification techniques to generate habitat maps
representing pre- and post-typhoon scenes. Habitat maps were
compared and interpreted using change detection analyses. The results
have demonstrated a shift in all major habitat classes across spatial and
temporal domains. Habitats dominated by mixed coral and algal
assemblages exhibited a marked increase through time. In contrast,
other habitat classes such as coral-dominated reefs and areas with
mainly loose abiotic components have continuously decreased over a
5-year interval throughout the reef complex, particularly in the north
and south lagoon area. A general decline in coral cover and a steady
increase in algal assemblages, supported with existing field-based data,
have been observed. Such long-standing trends in coral reef
communities years after severe disturbance events are becoming
typical. These trends are currently being aggravated by more intense
and frequent storm events driven by increasing sea surface
temperature.

CORRESPONDENCE
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Oral Presentation
INVITED
PLENARY

Susceptibility of soft corals to bleaching
Christine C. Baran, Rhea Mae Luciano, Christine Segumalian, Darryl Valino, Maria Vanessa BariaRodriguez
Marine Science Institute, University of the Philippines Diliman, Quezon City
KEYWORDS

ABSTRACT

Soft corals are sessile animals that greatly supports the foundation of reef
Zooxanthellae density,
colony size, ocean warming, systems. However, the global populations of soft corals are threatened by
the intensifying and more frequent bleaching events. Coral bleaching
bleaching prevalence
results when the symbiotic algae or zooxanthellae leaves the coral host
due to stress such as the unusual increased of seawater temperature above
CORRESPONDENCE
organism’s threshold. The effects of bleaching to corals have documented
partial mortality of colony to population breakdown. Thus, it is important
Email:
to account the responses of corals when bleaching happens. In this study,
cbaran@msi.upd.edu.ph
we examined the bleaching condition of three soft coral genera
(Lobophytum, Sarcophyton, Sinularia) in Bolinao-Anda Reef Complex
PRESENTATION CODE
(BARC), Pangasinan, northwestern Philippines. These genera were chosen
CCR-02
for their differences in life forms and abundance in the study site. The
percent bleached portion in a colony was used to determine its bleaching
condition: no bleaching – 0%, moderately bleached – 1-50%, heavily
bleached - >50%.
Quantification of bleaching prevalence and
susceptibility of colony sizes were determined by colony count and mean
diameter measurements taken from quadrat photographs in October
2020. Loss of zooxanthellae density of soft corals were also examined
using tissue samples (~3cm) excised in randomly selected colonies with
different bleaching conditions. Out of the three genera, Lobophytum
showed the lowest bleaching prevalence (18.51%) as compared to
Sarcophyton (56.03%) and Sinularia (50.70%). All colony size classes of
these genera were susceptible to bleaching. However, more than 70% of
smaller colonies of Lobophytum (<15 cm) and Sarcophyton (<5 cm)
showed no sign of bleaching. Additionally, reduction of zooxanthellae
density in moderately and heavily bleached colonies were lowest
compared to colonies with no sign of bleaching. Our results highlight that
Sarcophyton and Sinularia are the most thermally sensitive soft corals in
BARC. The encrusting morphology of Lobophytum could possibly provide
an ecological advantage (e.g., acquiring shade from arborescent species)
during this bleaching event. Also, zooxanthellae density provides an
accurate metric for assessing the physiological stress experienced by soft
corals. Our findings suggest that colony size and species differences may
influence the sensitivity of corals to bleaching. Thus, regular monitoring
and evaluating the recovery potential of these soft corals are
recommended for the understanding of how their populations and
structure may change under the era of climate change.
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Time Series Analysis on the Meteorological Factors Impacting Climate Change in Davao Gulf
Joy L. Picar1, Ronald S. Decano2, Annabelle U. Novero3
1Institute

of Teacher Education, Davao del Norte State College, Panabo City, Region XI, 8105
Philippines
2Institute of Advanced Studies, Davao del Norte State College, Panabo City, Region XI, 8105
Philippines
3Department of Biological Science and Environmental Studies, University of the PhilippinesMindanao, Davao City, Region XI, 8000 Philippines
KEYWORDS

ABSTRACT

ARIMA, relative humidity,
This paper presents a time series model on the meteorological factors
temperature, rainfall, climate (relative humidity, rainfall, and temperature) to obtain a forecast that
change
determines whether the baseline and forecasted data impacted the
water parameters in Davao Gulf as affected by climate change. Data on
the meteorological factors from 1960-2018 (58 years data sets) were
CORRESPONDENCE
obtained from Department of Science and Technology (DOST) and
Philippine Atmospheric, Geophysical and Astronomical Services
Email:
ronald.decano@dnsc.edu.ph Administration (PAGASA). Water parameters such as pH, water
temperature, salinity, dissolved oxygen (DO), and turbidity were
obtained by sampling conducted among the 12 coastal areas within
PRESENTATION CODE
Davao Gulf. Auto Regressive Integrated Moving Average (ARIMA)
CCR-03
turned the appropriate mathematical models for relative humidity
(ARIMA(1,0,0), temperature ((ARIMA (0,1,0), ARIMA(0,1,0),
ARIMA(2,1,0)) and rainfall (ARIMA (1,0,1). Relative humidity was high
and its forecasted relative humidity differed by a value of 0.107 from
the baseline data. A maximum variant of 3.968 oC temperature
increase within two years was found. The existing temperature in
Davao Gulf revealed a 5.208 oC lower temperature compared from the
actual max temperature and was also 2.226 oC lower from the
forecasted temperature. The 58-year average rainfall defined its
variability of 1.05E-01 compared from its rainfall variability of 1.98E16 of the forecasted data. pH level of the sea water in Davao gulf is not
alarming among the marine ecosystem. Coastal areas in Davao Gulf
salinity is within tolerable range in most areas except for Padada
which showed a bit higher salinity (35.556 ppt). The average salinity
level of Davao Gulf turned to be 3.98 ppt lower than the tolerable 35
ppt range. Only twenty five percent (25%) of the coastal areas in
Davao gulf were found turbid. Dissolved oxygen is above its 5.0 ppm
concentration on the coastal areas in Davao Gulf. Dissolved oxygen
and pH showed no threat as impacted by climate change.
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Revisiting the VA-TURF framework to understand the role of women in reef fisheries
resilience
Noreen Marie Follosco1, Miledel Christine Quibilan1,2, Antonio Samuel Mamauag1,2, Zarena Mercado3,
Jovelyn Cleofe3, Alfredo Lazarte4
1Marine

Environment and Resources Foundation (MERF)
Science Institute, University of the Philippines Diliman (UPMSI)
3NGOs for Fisheries Reform (NFR)
4Path Foundation Philippines, Inc. (PFPI)
2Marine

KEYWORDS

ABSTRACT

vulnerability assessment,
climate change adaptation,
resilience, reef fisheries,
gender, women

The Tool for Understanding Resilience of Fisheries or VA-TURF is an
indicator-based tool that incorporates fisheries, ecosystem, and
socioeconomic components when assessing the climate change
vulnerability of reef fisheries to wave exposure and thermal stress. Up
to this point, VA-TURF has considered the degree of vulnerability to be
uniform across a fisher community (or coastal barangay), even in
marginalized groups such as women. In recognizing the differential
impacts of climate change on women and men, we have revisited the
VA-TURF framework to begin integrating gender. Questions to elicit
responses on and from women have been appended to relevant
indicators including dominant catch, catch rate, fishing gear, and fishing
grounds under the fisheries component; and local population, fisher
dependence, and income under the socioeconomic component. This
gender-enhanced version of VA-TURF was used to evaluate the
vulnerability of reef fisheries in six municipalities in Palawan, Capiz,
and Masbate in the Philippines. The vulnerability assessment process,
which is highly participatory, was likewise modified for application
under covid-19 lockdown restrictions. A combination of remote and
face-to-face activities was undertaken in close collaboration with local
site partners. Women were pointedly engaged throughout the
vulnerability assessment process, then during planning for appropriate
climate change and/ or ecosystem-based adaptation. Initial results
have documented women as fishers themselves, targeting invertebrate
stocks in mostly nearshore habitats such as mudflats, mangroves, and
seagrasses. They also contribute to fisheries and non-fisheries incomes,
in most cases significantly increasing the adaptive capacity of their
respective communities. Though preliminary, these findings
demonstrate how the vulnerability of reef habitat-associated fisheries
can impact women in different ways. Further, the women's role in
reducing such vulnerability, particularly by their support to adaptive
capacity, must be articulated and fulfilled when managing reef fisheries
for resilience.

CORRESPONDENCE
Email:
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PRESENTATION CODE
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Oral Presentation
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Lessons and challenges in developing capacities and mainstreaming resilience in ecosystembased fisheries management in selected coastal municipalities in the Philippines
Miledel Christine C. Quibilan1,2, Noreen Marie G. Follosco1, Kathleen Silvano1, Antonio Samuel
Mamauag1,2, Daniella Krezzell Naparate3, Frenche Hechanova3, Clint Galleron4, Marivel Llavan5, Vivien
Facunla5, Jayson Romero6, Marjorie Lucas6, Floramae Neri7, Hilconida Calumpong7
1Marine

Environment and Resources Foundation (MERF)
Science Institute, University of the Philippines Diliman (UPMSI)
3Sikat, Inc.
4C3 Philippines Inc
5Path Foundation Philippines, Inc. (PFPI)
6CERD
7Silliman University
2Marine

KEYWORDS

ABSTRACT

climate change, coastal
fisheries, vulnerability,
resilience, adaptation

The Philippines is a global center of marine biodiversity, but is under
severe threat from the combined effects of overfishing, destructive and
illegal fishing practices, degradation of coastal ecosystems and climate
change. It is estimated that 40% of Filipinos that live under the poverty
threshold belong to the fisheries sector. A significant reduction in fish
harvests due to these threats will put 822 coastal municipalities in 64
provinces at greater risk to poverty and food insecurity. To manage the
risks posed by these threats and improve resilience of coastal communities
and their fisheries, there is a need “to develop capacities to mainstream
resilience into ecosystem-based fisheries management”, which one of the
key strategic approaches currently being implemented by a consortium of
partners under the BFAR USAID Fish Right Program. Participatory Coastal
and Fisheries Vulnerability Assessments (PCVA) were conducted in
selected municipalities in the Calamianes Island Group (CIG), Palawan,
Visayan Sea and Southern Negros using the modified VA-TURF tool.
Comparing the initial results from CIG and Capiz reveal that a majority of
coastal barangays in Pres. Roxas and Pilar municipalities in Capiz were
highly vulnerable compared to coastal barangays in the CIG municipalities
that showed a wider range of vulnerabilities (i.e. from very low to very
high). The high vulnerability ratings for coastal barangays in Capiz may be
attributed to their high fisheries and ecosystem vulnerability ratings
which is not the case for coastal barangays in the CIG which showed low to
medium vulnerability ratings. Informed by these VA results, stakeholders
then identified and prioritized appropriate climate change adaptation
(CCA) and/or Ecosystem-based Adaptation (EbA) actions that can be
planned, adopted and implemented at the municipal level. Among the top
CCA and/ or EbA actions prioritized were: MPA establishment and/or
expansion, mangrove rehabilitation, implementation of harvest control
measures and alternative livelihood.

CORRESPONDENCE
Email:
mcquibilan@gmail.com
PRESENTATION CODE
CCR-05
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Marine Heatwaves in the Philippines: Implications and Research Opportunities
Brisneve Edullantes1, Aiza Cortes1, Aletta Yñiguez2
1Department

of Biology and Environmental Science, College of Science, University of the Philippines
Cebu, Cebu City
2The Marine Science Institute, University of the Philippines Diliman, Quezon City
KEYWORDS

ABSTRACT

ocean warming, extreme
climate events, algal
blooms, fish kills, coral
bleaching

The discrete and prolonged periods of anomalously warm seawater
temperature known as the marine heatwave (MHW) events, have
devastating socio-economic and environmental impacts. The impacts
include the intensification of extreme weather events, the economic
loss of fisheries, and the decline in marine biodiversity and ecosystem.
MHW events can pose a threat to the Philippines - a country which is
situated between large warm tropical seas, cyclone prone, fisheries
dependent, and center of marine biodiversity. Despite their known
impacts, our scientific understanding of MHW events is still limited
compared to that of the atmospheric heatwaves, and these events
remain understudied in the territorial waters of the Philippines. Hence,
it is critical to assess how MHW events develop and are regulated,
particularly since they are likely to occur more frequently and more
intensely in the future as ocean warming continues due to climate
change. There is a need to study the development of marine heatwave
(MHW) events in the Philippines and to develop models for assessing
and forecasting the spatial and temporal distribution of MHW events in
the selected seas. To implement such study, MHWs in the Philippine
Area of Responsibility (PAR) can be assessed using the long-term sea
surface temperature (SST) records. The historical trends of MHWs in
PAR can be examined and hotspot coastal waters can be identified.
Climate-related data in the selected sites can be used as explanatory
variables to examine the physical mechanisms that influence MHWs.
Contingent on the available data in the selected sites, seasonal
forecasting models can also be developed to test the predictability of
MHWs and their relationship with physical mechanisms that drive
these events. Future changes in MHWs can be predicted based on global
climate projections. The predictive models that will be developed can
be used in the formulation of mitigating strategies to climate warming
in fisheries management and marine diversity conservation.

CORRESPONDENCE
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Biomass and Carbon Stock Mapping of the Bued Mangrove Forest in Alaminos, Pangasinan
using Geographical Information System (GIS) and Remote Sensing
Madonna Daquigan1, Romeo Dizon2, Roscinto Ian Lumbres3
1Department

of Pharmacy, School of Natural Sciences, Saint Louis University, Baguio City,
2600, Philippines
2Department of Biology, College of Science, University of the Philippines Baguio, Baguio City,
2600, Philippines
3College of Forestry, Benguet State University, La Trinidad, Benguet, Philippines
KEYWORDS

ABSTRACT

mangroves, biomass,
carbon stock, Geographical
Information System (GIS),
Remote sensing (RS)

Mangrove forests are known as blue carbon sinks because of their
ability to sequester and store carbon in their biomass and in the
underlying sediments for many years, a significant ability in view of
mitigating climate change impacts. This study assessed the species
diversity and the carbon sequestration potential of the Bued Mangrove
Forest Park in Alaminos, Pangasinan. Using the quadrat sampling
technique, thirteen 20x20 m plots were established to facilitate
inventory and measurement of trees. The Shannon-Wiener index,
allometric equations, and sediment carbon equations were used to
determine species diversity, biomass, and carbon storage, respectively,
of the different mangrove species. Empirical modelling via geographical
information system (GIS) and remote sensing applications through
Normalized Difference Vegetation Index (NDVI) were used to obtain an
estimation model of biomass and carbon stock of the area. The mean
species diversity of the area (H’ = 1.67015) was very low with only
thirteen mangrove species recorded. Among the mangrove species, the
carbon stocks of Avicennia marina, Sonneratia alba and Rhizophora
apiculata had the highest total values of 16.06, 14.81, and 11.30 t C,
respectively. The total sediment carbon estimated in all the plots was
568.20 t (mean = 43.71 t ha-1) while the estimation of carbon stocks
using NDVI yielded a total of 137,036.99 t C (mean = 262.02 t C ha-1).
The estimated total pooled carbon in the trees and sediments in the
5.49-hectare mangrove forest is 137,605.19 t C which is equivalent to
504,552.37 t CO2. This indicates that the area, despite its low diversity,
can potentially sequester and store substantial amounts of atmospheric
carbon necessitating the conservation, restoration, and sustainable
management of this mangrove ecosystem through programs and the
implementation of policies within the region.

CORRESPONDENCE
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Physiological response of nonindigenous charru mussel Mytella charruana and green mussel
Perna sp. to elevated temperature and lowered pH
Maryjune M. Cabiguin, Marie Antonette Juinio-Meñez
The Marine Science Institute, University of the Philippines Diliman, Quezon City
KEYWORDS

ABSTRACT

mussels, climate change
native nonnative

Global phenomena such as ocean acidification and ocean warming may
have negative impacts in many marine taxa, especially shell-forming
organisms such as mussels. Negative effect may include, but are not
limited to, physiological changes e.g. byssus thread regeneration, that
are essential for survival of the mussels. However, the effects might be
species specific and might be different for native and nonnative species
in an area. This study aims to look at the physiological response in
terms of survival and byssus thread regeneration of a nonnative
mussel, Mytella charruana and a native mussel, Perna viridis which
were subjected to two levels of pH and temperature based on a
monitoring data and predicted future conditions (RCP 8.5) in tropical
oceans conditions (IPCC, 2019). Sixteen (16) circular flow through
basins were used, with four (4) basins per treatment. The duration of
the experiment was 7 days. Preliminary results showed that Perna
viridis has a higher chance of surviving (95.83%) compared to Mytella
charruana (58.33%). Byssus thread regeneration was lower for Mytella
charruana in the low pH, and elevated temperature treatment, likewise
in the low pH, ambient temperature. There was no significant
difference in byssus thread regeneration in Perna viridis across
treatments. Moreover, byssus thread counts for Mytella charruana
decreased over the 7-day experimental period while that of Perna
viridis increased. Results from this short-term experiment suggests that
the native species, Perna viridis, maybe more resilient given that this
experiment is projecting RCP 8.5 which is close to the worst-case
scenario for tropical oceans.

CORRESPONDENCE
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Benthic microalgal primary production and grazing of juvenile warty sea cucumber Stichopus
cf. horrens under lowered pH and elevated temperature
Jerwin Baure, Marie Antonette Juinio-Meñez
Marine Invertebrate Ecology Laboratory, Marine Science Institute, College of Science, University of the
Philippines Diliman, Quezon City
KEYWORDS

ABSTRACT
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Seagrass ecosystems are one of the most productive ecosystems in our
oceans. These ecosystems serve as nursery and feeding grounds for
various marine organisms, in particular marine invertebrates, which
depend on the community of autotrophic microorganisms attached on
seagrass blades. These microbial communities, composed
predominantly of diatoms and bacteria, provide settlement cues for
invertebrate larvae and food for juveniles. With the projected
acidification and warming of oceans at the end of the century, it is
predicted that various marine organisms will have different response
towards these stressors. This study investigates the effect of lowered
pH and temperature on marine benthic diatom primary production and
grazing of the juvenile sea cucumber Stichopus cf. horrens. Mixed
cultures of benthic diatoms (Navicula ramosissima, N. jeffreyi, Amphora
sp., Cocconeis sp.) were subjected to four treatment combinations of two
levels of pH (7.6 and 8.0) and temperature (28°C and 32°C). Primary
production was determined by measuring total and autotrophic
biomass of benthic diatoms. On the other hand, the consumption rate
and feeding behavior of the sea cucumber juvenile on benthic diatoms
under different treatments were also measured by collecting fecal
matter and observing the animals, respectively. Results showed that
total and autotrophic biomass were unaffected by either pH and
temperature, while invertebrate grazing increased under elevated
temperatures but was offset by lowering of pH. To our knowledge, this
is the first study conducted on the grazing of sea cucumbers under
lowered pH and elevated temperature. Results of this study will help
elucidate possible effects on trophic dynamics under projected future
ocean conditions.

CORRESPONDENCE
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Carbon Stock Assessment of the Mangrove Ecosystem in Bislig Bay, Philippines
Kathrina C. Lacson, Romell Seronay
Center for Research in Environmental Management and Eco-Governance, Caraga State University,
Ampayon, Butuan City, Agusan del Norte, Philippines
KEYWORDS

ABSTRACT
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Mangrove provides various essential ecosystem goods and services
such as storing a globally significant carbon pool, which is higher than
terrestrial ecosystems. Studies conducted on blue carbon in Caraga
region is limited despite of its tremendous role in climate change
mitigation and adaptation. In this study, mangrove zonation
assessment and carbon storage quantification in selected areas in Bislig
bay, Surigao del Sur were conducted. A total of 14 circular plots with a
diameter of 7 meters each were established across the three-mangrove
zonation. Aboveground and belowground biomass was measured using
standard methods. Soil samples were collected using soil auger in each
plot for soil organic content determination. Results of the assessment
recorded ten true mangrove forests dominated by Rhizophora
apiculata with an importance value index of 86.01%. Overall, the
Shannon-Wiener’s diversity index (H'=1.6) was moderate. Soil organic
carbon in landward zone (29.86 t C/ha) is significantly higher than in
middle ward zone (20.66 t C/ha), probably influenced by the tidal
gradient and soil textural classification. Carbon storage in the
aboveground biomass was highest in the seaward zone followed by the
middle ward zone then landward zone with 325.53 t C/ha, 162.27 t
C/ha, 142.09 t C/ha, respectively. The belowground biomass was
consistently high in the seaward attributed by the presence of century
old mangroves. Even though landward zone had the highest species
diversity among the three zonation, it had the least aboveground and
belowground biomass. The average total carbon stock in Bislig Bay was
estimated at about 1,925.29 t C/ha, which is almost four-fold higher
than the carbon stock of Cotabato City mangrove forest (541.2 t C/ha)
and slightly lower than Sulawesi, Indonesia (2, 428.4 t C/ha). The
estimated value indicates the significance of mangrove ecosystem in
sequestering extensive amount of atmospheric carbon. Coordinative
efforts of the Local Government Units and stakeholders are necessary
for the sustainability of these natural resources and can be included as
a potential alternative in climate change mitigation strategies.
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Structurally complex frameworks formed by the calcium carbonate
skeletons of hard corals serve as refugia for many reef-associated
organisms. Ecological consequences of ocean acidification, however,
are more evident in ecosystems built by calcifying marine organisms.
In this study, we assessed the potential of transplanted fragments
measuring 5-7 cm of different common reef-building species (Porites
sp., Goniopora sp., Pectinia sp.) to survive in an area influenced by
submarine groundwater discharge that mimics future climate change
scenarios. The fragments were left for 9 to 12 months prior its retrieval.
The study areas were categorized into two 5x5 m quadrats designated
as non-vent (control) and vent sites. Water chemistry and benthic
community composition of the two sites were evaluated in October
2019, February 2020, and November 2020. Seawater pCO2/Ωarag
showed different values at 534.91-945.61 atm (Ωarag:1.56-2.87) for
vent site while 431.62-595.03 at (Ωarag: 2.55-3.20) at Non-Vent. Higher
values of NH4+ (6.15-18.80 µm) and SiO3 (11.38-2.66 µm) in the vent
site suggest higher decomposition and dissolution rate than in the nonvent site. Benthic composition analysis showed that algal assemblage
was dominant for both sites. Vent site had 36.93% algal assemblages
while hard coral assemblages were only 12.03% of the benthic
composition. Non-vent site also had higher algal coverage of 30.76%
with only 20.07% hard coral coverage. Among all the different hard
corals species found in the study areas, Porites sp. was observed to be
the dominant genera. Survivorship was higher in the non-vent site than
in the vent site for Porites sp. (n=24) and Pectinia sp. (n=6). The results
of this study give us an insight on the potential local acclimatization of
various coral genera to environmental conditions with high pCO2 levels.
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Knowledge incentive based on science has proven to steer effective
MPA management. Scientific information shows the context for
establishing MPAs and flesh out most of the metrics showing success,
benefits, as well as failures that should be addressed. However, the
COVID-19 pandemic made it almost impossible for scientists to
conduct field studies. Though even before the pandemic, shifting
weather was already making travel by sea more difficult. Confronted
with these situations, citizen science became a viable option to
continue research that are essential to marine conservation. In
partnership with De La Salle University - Br. Alfred Shields Ocean
Research (DLSU-SHORE), WWF Philippines demonstrated how citizen
science for coral, fish and invertebrates enabled the Local Government
Unit (LGU) of Cagayancillo to collect and analyze data, and to
communicate results to stakeholders for broader participation by the
local communities in the management of their marine resources. In
August 2020, eight (8) LGU personnel were selected and trained on
citizen science methods which included a series of lectures and actual
surveys. On the second day, trainees were deployed in five (5)
permanent monitoring stations earlier established and four (4)
potential stations. A total of nine (9) 1,875 m2 plots were surveyed to
determine hard coral cover (HCC), butterflyfish, and invertebrate
abundance using community-based methods with corresponding
scales. Image processing was done using Coral Point Count with Excel
extensions (CPCe) which resulted to 5.89% to 58.57% HCC following
the scale for the nationwide assessment for corals. Butterflyfish
abundance estimates were from 5.5 individuals to 104 individuals
across all plots; while giant clam abundance estimates ranged from 1
ind. to 7 ind. across seven (7) plots. Results were presented to LGU
officers and stakeholders as initial assessment. Periodic monitoring
shall be done by the trainees as part of the MPA management
effectiveness evaluation process.
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The global COVID-19 pandemic situation has forced the world to
confront unprecedented challenges associated with various
restrictions. Scientific research, especially those involving field-based
data acquisition methodologies (whether natural or social science),
are critically hampered by the inherent health risks and by the
CORRESPONDENCE
limitations in travel and social interactions. However, local residents
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within their immediate town and barangay. This is when citizen
science can become even more useful – by engaging active
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even in the absence of the managing researchers. The present study
discusses the case of the sea cucumber sea ranching project at
Molocaboc Island in Sagay, Negros Occidental, Philippines. One of the
critical research data sets is the long-term monthly quantitative
monitoring of sea cucumber stocks in the sea ranch, which was
abruptly stopped in March 2020. By engaging our people’s
organization partner, the Molocaboc Sea Ranchers Association
(MOSRA), monitoring resumed successfully until today. We further
analyzed the roles and motivations of these citizen scientists to
actively participate in monitoring, guarding, and maintaining the sea
ranch site. Citizen science can be a practical and effective approach in
achieving functional and effective management, evaluation and
stewardship mechanisms in field-based research towards
conservation and resource management. Likewise, it provides
opportunities for enhanced capacity and skills development of local
community members.
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The Philippines is a critically important habitat for nesting and foraging
marine turtles. However, past research has focused on nesting sites. Here,
we complemented in-water surveys by trained researchers with citizen
science to catalogue turtle populations foraging across the country and
establish baseline data for long-term monitoring. Initial analyses revealed
areas of high aggregation and previously-unknown foraging sites, as well as
described site-specific residency patterns. Trained researchers collected
underwater photos under a quantified effort (‘in-water surveys’).
Complementing this, photos were collected from social media platforms
and websites (‘data mining’) and submitted directly by the general public
(‘active submissions’). Left-side headshots of marine turtles were analyzed
for photographic identification, utilizing their uniquely-patterned facial
scales to identify individuals – both visually and via ©I3S Pattern software.
A total of 1,315 green (Chelonia mydas) and 187 hawksbill (Eretmochelys
imbricate) individuals were identified from 27,058 encounters across 43
sites. Tubbataha Reefs Natural Park (TRNP) (Palawan), Dauin and Apo
Island (Negros Oriental), Oslob and Moalboal (Cebu), and Balicasag Island
(Bohol) recorded the highest local aggregations (>100 individuals) of
foraging marine turtles. Research effort varied depending on methodology
used, with sites monitored by in-water surveys recording the bulk of
encounters. In these sites, 53% of individuals were encountered at least six
times, with 91 individuals re-sighted at least 100 times. Meanwhile, in
citizen-science-only-monitored sites, 10% of individuals were encountered
at least six times, with 8 individuals re-sighted at least 50 times. Of the six
high-use habitats identified, only TRNP is a no-take marine protected area,
offering full protection to these species, while the other five sites offer
varying degrees of habitat protection including sanctuaries and dedicated
tourism interaction zones. With the continued degradation of coastal and
marine habitats caused by anthropogenic pressure i.e., climate change,
protecting these foraging grounds should be a top management and
conservation priority.
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ABSTRACT
Marine wildlife stranding response networks have been used as a tool to
provide support and invaluable information on the status of marine wildlife
populations and its threats. In the Philippines, Bohol is a marine biodiversity
hotspot, hosting four of seven species of marine turtles. In 2000, the Province
of Bohol created the Bohol Rescue Unit for Marine Mammals (BRUMM),
renamed and restructured in 2012 and then in 2020 as “Bohol Rescue Unit for
Marine Wildlife”, a response network composed of government agencies, local
government units and civil societies, to respond to stranding incidents and
support the conservation of marine wildlife. Datasets from government
agencies (local to regional level) were analyzed to understand threats to
marine turtles, and also the effectivity of stranding response procedures and
protocols. Existing Bohol stranding records from 1999 and 2019 were
consolidated into a centralized database. The compilation of stranding reports
from existing archives returned 125 (N) reports, of which 24% came from
government agencies, and 76% were collected online, from both the existing
Marine Wildlife Watch of the Philippines citizen science database (9) and
other social media platforms (86). Sixty-six (66) additional stranding records
were collected through direct solicitation to individual municipalities and
government agencies. The 191 stranding reports collected were unevenly
distributed across 28 municipalities, seasons and species (Chelonia mydas,
Eretmochelys imbricata, Lepidochelys olivacea and Dermochelys coriacea). Our
results show 45% of the reports in the consolidated database had no
information on the possible cause of stranding. Where the cause of stranding
was reported (N=103), fisheries interactions attributed to 59% of the cases,
with fish corrals (n=33) and nets (n=16) as the predominant cause. These
results will be valuable in updating the BRUMW conservation action plan and
to guide the process of effectively managing threats and protecting threatened
marine turtle resources in other provinces.
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Karagatan Patrol: using nighttime satellite images and an innovative platform for
reporting illegal fishing activities in the Philippines
Daniel Ocampo, Jessie Floren, Diovanie De Jesus, Marlito Guidote
OCEANA
KEYWORDS

ABSTRACT

VIIRS, illegal fishing, IUUF,
Karagatan Patrol

Illegal, Unreported and Unregulated Fishing (IUUF) has been a
persistent problem when it comes to managing and regulating
Philippine Fisheries. This is due to various factors, such as, but not
limited to, lack of enforcement capacities of enforcement agencies and
local government units, lack of political will to enforce fisheries laws,
limited resources to finance seaborne patrols and inadequate
mechanisms to effectively manage and protect municipal waters.
Illegal fishing by its nature is not readily visible and is sometimes
difficult to monitor hence the need to provide for mechanisms or
systems to improve and complement existing monitoring, control and
surveillance systems available to stakeholders. This is the reason why
Oceana, in partnership with the League of Municipalities of the
Philippines launched the Karagatan Patrol Facebook Group on
February 2019 to provide an online platform for reporting and sharing
of information on illegal fishing which includes general report on
presence of possible illegal fishing vessels, apprehensions conducted
and the result of litigation of illegal fishing cases. Oceana, through the
use of boat detection maps from the Visible Infrared Imaging
Radiometer Suite (VIIRS) satellite, shares maps showing areas of
apparent illegal fishing activities using strong lights from which
enforcement agencies, local government agencies and other
stakeholders use as basis for seaborne patrols and enforcement
activities. A counterpart website/web app (www.karagatanpatrol.org)
that uses the VIIRS data to show layers of boat detection was also
developed by Oceana for a more interactive platform to check boats
detected by the satellite through the years as well as other information
such as boundaries of municipal waters, marine protected areas,
fisheries management areas, offices of enforcement agencies, among
others. A list of local government unit hotspots with the most detection
have been ranked since the inception of the platform and Oceana has
repeatedly called them out. Recently, the Department of the Interior
and Local Government sent letters to the top LGU hotspots based on
the list submitted by Oceana and required them to explain what
actions are being taken to address probable illegal fishing in their
municipal waters.
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Monitoring of fish density, and especially fish biomass, is required to
assess whether a marine protected area (MPA) is achieving its goal of
promoting fish population recovery. While this can be done by expert
scientists, citizen scientists can become important force multipliers in
MPA monitoring provided they are trained to use appropriate methods
and tools. Various simplified methods to conduct ecological surveys on
coral reefs have been developed. These methods are accessible to
Filipino citizen scientists but their adoption for MPA monitoring and
management has been very slow, arguably because other challenges
related to data encoding, storage and analysis have not been
sufficiently addressed. Here, we describe a novel data tool that we are
developing called the MPA Fish Monitoring App (MPA-FishMApp),
which can be used by citizen scientists to efficiently manage and
rapidly visualize reef fish community data. The MPA-FishMApp is
coupled to a simplified method of underwater visual census (UVC)
wherein only 21 fish (and 2 invertebrate) taxa (families or species) are
recorded by the observer during field surveys. The MPA-FishMApp
also provides a simple user interface to input data, fish biomass
estimation algorithms and cloud data storage. A data governance
agreement guarantees data usability, confidentiality and security.
Spatial and temporal trends in fish density and biomass can be easily
visualized in MPA-FishMApp, with taxa grouped according to their
relative importance to fisheries, intrinsic vulnerability to fishing or
extinction, and potential usefulness as indicators of coral habitat
quality. At present, we are assessing the accuracy of results derived
from citizen science surveys using the simplified UVC and the MPAFishMApp.
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The coral reef health of the Philippines is in a continuing decline. One
of the major causes of coral mortality is thermally-induced bleaching,
which is mostly documented through scientific reports only. As a
result, thermally-induced bleaching events are often under-reported
and there is limited data that can describe the severity, frequency, and
extent of coral bleaching incidences in the country. We have developed
the Philippine Coral Bleaching Watch (PCBW) database to combine
both ecological monitoring data obtained from scientific
studies/surveys and reports from citizen scientists. Bleaching reports
were generally submitted through either online platforms or offline
forms and categorized by severity (0 – 5). All the data obtained were
checked for validity. To confirm if coral bleaching was caused by
positive thermal anomalies, dates are cross-referenced with the
degree heating weeks (DHWs) and bleaching alert satellite products
(5km) of the Coral Watch (CW) - National Oceanic and Atmospheric
Administration (NOAA). To provide further insights on bleaching
timeline, recovery, and/or resistance, ‘no bleaching’ reports were also
accepted. Currently, there are 661 reports in the database, and around
74% were bleaching reports. This database can supplement on-going
scientific investigations regarding coral bleaching patterns in the
Philippine archipelagic setting. Moreover, in the long term, it can assist
in identifying coral bleaching resilient reefs for conservation and
management.
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Marine turtles are keystone species with an integral role in the
productivity of our marine ecosystem. Existing natural and
anthropogenic threats including fisheries interactions, direct harvest,
habitat destruction, and diseases have contributed to the decline of
these populations. In this study, using data extracted from social media
platforms and online information agencies, a minimum of 81 marine
turtle stranding events were recorded between 2012 and 2021. These
were unevenly distributed with the majority of the stranding events
reported from the provinces of Masbate (35%), followed by Sorsogon
(23%), Camarines Sur (23%), and Albay (18%). Preliminary results
show that 66% of the stranding events reported online did not contain
any information on the cause of stranding. The possible cause of the
stranding was indicated in 34% of the occurrences, with fishery
interaction reported in 21 events. All marine turtle species occurring in
the Philippines (5) were documented to strand in the area with the
green turtle (Chelonia mydas) being the most frequently reported.
Interestingly, only in 11 of the 81 stranding events recorded the turtle
was found dead or died. An increasing number of reports across the
analyzed time frame was also observed, further highlighting both the
continuous threats for these species and the growing role of citizen
science in environmental monitoring. Preliminary analysis shows that
a third of the total reported stranding events (26) occurred in
municipalities falling within the boundaries of the Ticao-Burias Pass
Protected Seascape (TBPPS), the second largest marine protected area
in the country and a critically important area for marine megafauna.
Results from this study can help identify key gaps and strength of the
local marine turtle stranding networks and can be used to identify
stranding trends and hotspots, which can provide guidance to develop
mitigation strategies for negative human-turtle interactions, especially
in areas within TBPPS.
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The Central and Western Visayan Regions in the Philippines represent key
habitats for marine turtles coming from across Southeast Asia and the
Pacific Island Region. In this study, we assess the occurrences of Marine
Turtle Strandings (MTS) over the past ten years from 2010 and 2020 in the
provinces of Cebu, Negros Oriental, and Negros Occidental to understand
threats, response protocols, and local conservation efforts, utilizing
information gathered from social media platforms and local news
websites, as well as congregated data from the Marine Wildlife Watch of
the Philippines online database. A total of 101 MTS incidents were
collected, majority of which were reported in Negros Occidental (n=60),
followed by Cebu (n=21), and Negros Oriental (n=20) Four marine turtle
species were recorded, namely 51 green turtles (Chelonia mydas), 14 olive
ridley (Lepidochelys olivacea), 7 hawksbill (Eretmochelys imbricata), and
4 leatherback turtles (Dermochelys coriacea); while the species was not
identifiable in 38 events. Out of all MTS incidents, 64 reported live
strandings were either released back at sea or were still under
rehabilitation at the time of the social media post. In the remaining 35
incidents the turtles were reported dead, majority of which were related
to anthropogenic causes including slaughtering and plastic ingestion.
Furthermore, fisheries interaction was the most common reported cause
of stranding (n=41). The results from the ten-year dataset highlight the
need for improved coordination and the lack of adequate medical facilities
to treat stranded marine turtles. This study will set the baseline for the
continuous monitoring of MTS in the Region and to evaluate the
effectiveness of local and regional stranding networks.
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Sardines (Sardinella spp.) fish is among the most commercially
valuable and cheap source of protein in the world fisheries industry up
to date. Parasites like Anisakid worm threatens the mortality of these
fishes and is found out to have zoonotic potential that may harm
humans. This study is carried out to determine the prevalence and
intensity of parasite in fish host between sex, among host age and sites.
A total of 150 sardines (Sardinella spp.) fish were collected from the
five selected fishing ground in Caraga region namely: Carmen and
Buenavista, Agusan del Norte, Surigao City, Cabadbaran City and
Dinagat island. Parasite examination was carried out by isolating
intestinal parts mixed with 0.98% of saline solution placed under
compound microscope thereafter. Result reveal that the prevalence
and intensity recorded on infected fish from different coastal sites
differed insignificantly (p value > 0.05). Concerning sex, more female
Sardinella harboured the highest prevalence and intensity compared
to males (p value < 0.05). Host age has significantly influenced the
infection patterns adult fish have more parasitized than juvenile fish
(p value < 0.05. This confirm that Sardinella fish are carrier of Anisakid
parasites that can potentially transmit in these areas.
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The performance of many locally managed marine reserves in the
Philippines has been assessed; however, the effectiveness of marine
reserves under the National Integrated Protected Areas System
(NIPAS) has not received much attention. Biomass and trophic
structure of reef fishes inside and outside marine reserves from seven
NIPAS seascapes were compared to areas proposed for inclusion
under NIPAS. We found that although total fish biomass was higher
inside than outside marine reserves, the effect of protection was not as
apparent for commercially important fishes. In addition, the total
biomass of commercially important fishes was lower in NIPAS sites,
which fell below threshold values for sustaining fisheries. We found
no difference in the trophic structure of reef fish assemblages between
inside and outside marine reserves in both NIPAS and non-NIPAS
reefs. However, the relative biomass of predatory species (trophic
levels 4.0 and higher) tended to be lower in reefs that have low total
fish biomass (<25 mT km-2) such as many NIPAS sites, than those with
higher fish biomass (>50 mT km-2). The depauperate predator
biomass and generally overfished state of the NIPAS sites surveyed
may be attributed to anthropogenic influences and inadequate staff
capacity for monitoring and enforcing reserve regulations, suggesting
the need to improve their management.
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The Philippines is the world’s third main contributor to global marine
plastic pollution. Rivers are important sources of marine
anthropogenic litter. Several rivers in the Philippines, including those
in Palawan, the country’s Last Frontier, are assumed to be main
pathways of land-based plastic waste into the ocean. However, model
estimations remain uncertain due to a lack of field data. In this regard,
the quantity and composition of litter at riversides and in the surface
water were studied along Pulot River in Sofronio Espanola, Palawan.
The main goal of this study was to collect field data on floating
macroplastic flux and polymer category, and monitor the prevalence
of riverine plastics in the riverbanks of Pulot River. We measured
plastic flux, and item polymer category at two locations in the river
(upper stream and downstream), as well as the composition of plastics
in the riverbanks. Plastic litter was found in considerable quantities at
the riversides and in the surface water at all the sites investigated. The
results showed significant difference between the plastic flux
transport in upper stream and downstream locations at two different
time of the day (morning and afternoon). The downstream location
(Pulot Shore Bridge), show significantly lower plastic flux transport
with an average of ten (10) plastic items per hour, than the upstream
location (Pulot Bridge) which has an average of fifteen (15) plastic
items per hour. Diapers, sando bags, sacks, cellophanes and food
packaging has been observed in the water surface of Pulot River. On
the other hand, plastic litters such as food packaging, diapers, sacks,
cellophane, plastic bottles, cigarette butts and styrofoam were
observed in the riverbanks of Pulot River. With these results we
provide baseline information on the prevalence and transport of
riverine plastic litters along the riverbanks and river water bodies of
Pulot River which may benefit future long-term monitoring efforts and
plastic pollution mitigation strategies.
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The parasitic nematode, Philometra nemipteri, has long been observed in
the ovaries of Japanese threadfin bream (Nemipterus japonicus) in
Manila Bay, Philippines. However, there are no studies regarding the
extent of the effects of this parasite on the health and reproductive
biology of the host, and the taxonomic identification of the parasite
remains poorly investigated. In this study, P. nemipteri was described
through microscopy, scanning electron microscopy (SEM), and
molecular characterization. Its prevalence in female N. japonicus and
effects on host fecundity were then evaluated. Among the 817 female N.
japonicus sampled between August (2018) and January (2019), overall
prevalence of infection in the ovary was 56.1% (458/817) and intensity
of infection ranges from 1 to 14 worms per host. Histopathology
revealed infected ovaries showing live and dead worms, follicle
displacement, tissue fibrosis, tissue necrosis, granuloma, macrophages,
and lymphocytic infiltration. The mean fecundity was found to be
significantly higher in uninfected individuals [121,490.81 (± 9442.58)
eggs per ovary] than infected ones [73,818.58 (± 3456.40) eggs per
ovary]. Thus, P. nemipteri infection in N. japonicus adversely affects the
fish reproductive potential. In countries wherein the fisheries industry
contributes to large portion of the economy, such effects on fish
production pose threats to food security.
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Effect of COVID 19 on the total production of Sardines in Bulan, Sorsogon: a simple ex ante and
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Lawlaw, fishery economics, Total sardines production in Bulan, Sorsogon was not significantly
sardine fishery
affected by COVID 19 pandemics with a monthly average production of
16 mt and an estimated annual production of 1,887 mt but this had
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reduced the average income of small-scale law-law fishermen and
operators in Bulan, Sorsogon by an average of 40 %. Income reduction
Email:
was attributed to strict implementation of movement and mass
antox.mendoza@gmail.com gatherings. The limited transport system mechanism to local markets
and Metro Manila and suburbs and the social distancing and difficulty in
securing travel passes or authority contributed much to the drop of
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the pandemics.
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Based from Coastal Conservation Management Unit-Provincial
Environment and Natural Resource Office-Cavite, there were no current
data about the existence of seagrass in the entire province, declaring “No
Seagrass in Cavite.” The aimed to determine the physicochemical
characteristics of donor site and transplantation site for seagrass
transplantation in terms of soil texture, pH, turbidity, temperature and
salinity; monitor the survival rate of transplanted seagrass; and
formulate a strategic plan to be proposed for seagrass transplantation to
the estuary in Ternate, Cavite. The physicochemical characteristics was
analyzed using probes, three trials were conducted during the
assessment; soil samples were obtained from three sampling points
from the donor and transplantation site, soil texture analysis was
conducted using hydrometer method. The donor and transplantation
site have closer values in terms of the average pH, temperature and soil
texture; however, the transplantation site has lower average value in
terms of total dissolved solids. On the first trial of transplantation, no
seagrass plants survived due to extreme occurrence of low tide
observed, and the site was dried since the water is not sufficient. On the
second trial, almost half (48%) of the population survived in the newly
selected site. On the proposed strategic plan, it is advice to assess the
physiochemical characteristics of both transplantation site and donor
site before the transplantation to determine their compatibility. Matured
Enhalus acoroides plants yielded average survival rate and tolerance
from desiccation. Regular monitoring for the number of surviving
seagrass is highly recommended.
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Boracay Island in the Philippines is considered one of the best islands
in Asia. It is known for its long beach with fine, powdery white sand.
However, unsustainable eco-tourism concerns have increased over the
years leading to environmental degradation and alteration. Thus, this
study investigated the spatial and temporal changes of Boracay beach
sand characteristics through sediment color, total organic matter
content, reduction-oxidation potential, and grain size. Three sampling
points (landward, tidal line, and seaward) of the Boracay long beach
area (Station 1, 2, 3) were selected for the analyses. Results showed that
the beach sediment color can be classified under the shades of yellow,
and gray as suggested by the color palette (CSS Color Module Level).
Obtained values of the images were observed to have short distances to
white (255, 255, 255) especially RGB values of Station 1 in all the
sampling months (May 2019, September 2019, January 2020, August
2020). The reduction-oxidation potential readings of the beach sand
were all categorized as oxic (188 ± 8.18 mV to 284 ± 10.58 mV). Total
organic matter concentration of the beach sand samples ranged from
2.80 ± 0.12 % to 6.11 ± 0.71 % landward, 2.56 ± 0.21 % to 4.01 ± 0.91
% in tidal line, and 3.07 ± 0.90 % to 4.46 ± 0.99 % in seaward. It was
highest on Station 2 located landward (6.11 ± 0.71 %). Furthermore,
the grain size of the beach sand in Station 1 appeared to be finer
(landward: 86.38 ± 17.68 % to 98.78 ± 1.20 %; tidal line: 95.99 ± 2.02
% to 98.53 ± 1.26 %; seaward: 94.19 ± 6.19 % to 99.40 ± 0.24% sand
composition). Overall, this study revealed the differences in the
sediment characteristics along Boracay beach areas. These may serve
as an initial information in the development of indicators of beach
health using sand or sediment characteristics.
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Assessment of fishing gears and its target catch is still limited in
municipal waters even though it has a high contribution to local and
national fisheries production. Sufficient site-specific study about these
fishing activities can strengthen the management measures and
policies in the area. Thus, this study was conducted to provide
information on the existing fishing gear’s classification, design,
operation, common catch, role of women and socio-economic status of
CORRESPONDENCE
municipal fishermen in Tigbauan, Iloilo employing both qualitative and
Email:
quantitative research approaches. There were six types of fishing gears
pcambronero08@gmail.com used by the registered fishermen interviewed. Of these gears, two were
categorized into active gear, drift gillnet (18%) and skimming net
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(3%), and four were categorized into passive gears, bottom set gill net
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(42%), longline (17%), handline (15%), and crab pot (5%). The role of
women was established from the preparation of baits to the vending of
fish caught. The socio-economic status was also analyzed and high
dependence on fishing was generally observed. This resulted to an
increase in fishing effort (size of fishing gears, hours spent fishing, and
use of modified gears) and territorial conflict between barangays and
neighboring municipalities, thus, there is a need to diversify the
livelihood of fishermen to minimize fishing pressure. Moreover, there
is a need to regulate the length of gill net, crab pots, longlines and
enforce the prohibition of destructive fishing gears within the
municipal waters.
municipal fishing gears,
municipal fishermen, socioeconomic status,
management measures,
Tigbauan, Iloilo
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On March 11, 2011, a 9.0 magnitude earthquake followed by a
massive tsunami hit off the east coast of Japan, which resulted in one
of the worst nuclear disasters in history, the Fukushima Daiichi
CORRESPONDENCE
Nuclear Power Plant (FDNPP) Accident. During the disaster, large
amounts of radioactive materials were introduced into the Pacific
Ocean. This study investigates the possible transport of the
Email:
mmtbauyon@pnri.dost.gov.ph Fukushima accident to the Philippine coast. 129I/127I atomic ratios
in two coral cores from Baler, Aurora and Vinzons, Camarines Norte.
129I/127I atomic ratios were measured by accelerator mass
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spectrometry (AMS) and inductively coupled plasma mass
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spectrometry (ICP-MS). The resulting 129I/127I time-series data
from 1941 to 2017 showed peaks of radioactive contamination from
past nuclear events, including the nuclear weapons testing in the
Pacific Ocean in the 1950s, the Chernobyl Accident of 1986, and other
nuclear fuel reprocessing signals. Furthermore, a possible peak from
the Fukushima Accident was observed around the year 2014.7 in
both coral cores from Baler and Vinzons. This finding suggests that it
took around 3.5 years for radionuclide contamination to travel from
the FDNPP to the Philippines, possibly transported by the Kuroshio
Recirculation Gyre (KRG) and the North Pacific mode waters to the
Philippines. Notably, the radioactivity levels observed were well
below safety limits and should not be a health concern.
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This study is part DOST-PCAARRD funded project entitled “GeM-PHIL:
Genetic Characterization of Macrobrachium populations in the
Philippines for broodstock development and seed production”
implemented by the Western Philippines University. This paper
CORRESPONDENCE
provides information of the natural distribution and abundance of
Macrobrachium spp. in Palawan. Preliminary findings through key
Email:
informants interview suggest the abundance of the species in the
rsdagaraga1992@gmail.com province particularly in the municipalities of Rizal, Brooke’s Point,
Roxas, and Dumaran. Generally, Macrobrachium are present in all river
systems in the province however. The respondents noted that the
PRESENTATION CODE
population started to decline during the late 1990s attributed to the
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rampant use of organic pesticides for agricultural purposes and
intensive quarrying activities along the river systems. The abundance
of the Macrobrachium populations is affected by the destruction of
their natural habitat and the distribution populations. Management
measures may develop from the economic conditions and fishing for
future generations.

37 | Book of Abstracts|July 2021|PAMS16

Poster Presentation
INVITED
PLENARY

Efficiency of different traps and baits for catching Macrobrachium for broodstock development
Jasper D. Pacho1, Augustus P. Avillanosa2, Reymart S. Dagaraga1, Arlene L. Avillanosa1, Rommel V.
Valencia1, Bernaldo S. Montaño1, Lorelie A. Limbaga1, Christopher Marlowe A. Caipang3
1Western

Philippines University, Sta. Monica, Puerto Princesa City, 5300 Palawan, Philippines
Development Officer, Livelihood Project Management Office, Office of the Governor, Provincial
Government of Palawan, Philippines
3Faculty, College of Liberal Arts, Sciences and Education and the Center for Chemical Biology and
Biotechnology, University of San Agustin, Iloilo City, Philippines
2Project

KEYWORDS

ABSTRACT

bamboo trap, freshwater
prawn, modified trap, fish
pot

This study evaluated the efficiency of using different traps and baits in
catching live Macrobrachium spp. from the rivers of Bgy. Bagumbayan,
Roxas and Bgy. Catama, Dumaran, Palawan. There were two (2)
samplings events at 12-hr intervals. Traps were placed in the
collection sites during the late afternoon and were retrieved during
the early morning of the following day. Highest catch was obtained
using plastic traps with low-value fish as bait. All samples from the
different traps were collected alive. Modifications are underway to
improve the design of these traps to improve catch efficiency.
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Iodine-129 is a long-lived radioisotope almost exclusively produced
anthropogenically as a fission product of human nuclear activities
(HNAs) such as nuclear accidents, nuclear fuel reprocessing, and
nuclear weapons testing. Its well-known sourcing and conservative
CORRESPONDENCE
transport behavior in the environment made it a popular HNA proxy
Email:
and tracer for understanding oceanographic transport mechanisms.
rahmagtaas@pnri.dost.gov.ph Previous studies on corals show that 129I levels in the West
Philippine Sea (WPS) occur at higher concentrations than that
observed from the eastern waters surrounding the Philippines. This
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finding warrants further investigation about the extent and possible
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source of the elevated concentrations and ratios 129I in the West
Philippine Sea. In this study, iodine isotopic concentrations and ratios
were analyzed from 102 seawater samples collected from the West
Philippine Sea, Benham Rise, the Tubbataha Area in the Sulu Sea, and
other areas surrounding the Philippines to understand further the
mechanisms surrounding this elevation. Results show that 129I/127I
ratios in seawater of the WPS have been found to occur at around 2.4
to 3.7 x 10-11, which is on average 10% to 30% higher compared to
129I measurements in seawater from other parts of the Philippines.
Moreover, results have also shown location-based variation, possibly
hinting at high 129I being carried by prevailing currents from the
north of the WPS. Overall, elevated 129I levels in the WPS previously
detected in corals have been sustained until now and are isolated only
in the WPS. Though concentrations and ratios of 129I are elevated,
the resulting radioactivity is low and should not be a health concern.
Our current work provides an initial picture of the possible sources
and enrichment of 129I in the WPS, which should be further
monitored and investigated.
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Sultan Naga Dimaporo is a coastal town in Lanao del Norte famous for
its beach resorts and fishery resources. Along the coast, the residential
houses and beach resorts collectively contribute to domestic wastes. In
this study, the benthic foraminiferal composition, diversity, abundance
and density were identified in the intertidal zones of Brgy. Pikinit and
Brgy. Pikalawag, Sultan Naga Dimaporo, Lanao del Norte.
Environmental parameters (pH, temperature, salinity and dissolved
oxygen) and organic matter (total organic matter, calcium carbonate
and chlorophyll-a) were determined and compared. A total of 4757
individuals of benthic foraminifera were collected in both stations.
From the 31 species that were identified, 20 species belonged to Class
Globothalamea and 11 species belonged to Class Tubothalamea.
Ammonia beccarii and Elphidium crispum were found to be highly
abundant in both stations. This result indicates pollution brought by
human activities. The Shannon-Weaver Index showed that both
stations (HPikinit=2.33 and HPikalawag=2.39) exhibit a highly diverse
foraminiferan assemblage and even distribution of species. As a result,
no one or two species tended to dominate. CCA also revealed that
temperature and salinity may have contributed to the low abundance
of foraminiferan assemblage in Brgy. Pikalawag. The results obtained
from the study can serve as a baseline information for future references
and environmental monitoring.

CORRESPONDENCE
Email:
kathlynjoy.lumayag
@g.msuiit.edu.ph
PRESENTATION CODE
GEN-SO-01

40 | Book of Abstracts|July 2021|PAMS16

Student Oral
Presentation
INVITED
PLENARY

Field deployment of an automated water quality monitoring system with real-time data
transmission and database logging
Rachel Francisco, Charine Lyn Repollo, Deo Florence Onda, Cesar Villanoy
The Marine Science Institute, University of the Philippines Diliman, Quezon City
KEYWORDS

ABSTRACT

water quality monitoring,
temperature, salinity, CTD,
biofouling, dissolved
oxygen, real-time data
transmission, data quality

Water quality monitoring is a primary activity involved in studies on
changes through time in the marine environment which can be
associated with the studies of marine organisms. The goal of the
Automated Water Quality Monitoring System (AWQMS) is to gather
continuous data on primary water quality parameters without the need
for frequent field work onsite. In this paper, we document the
implementation of the AWQMS for an aquaculture site in Bolinao,
Pangasinan. The AWQMS is composed of a pump, a Conductivity,
Temperature, and Depth (CTD) sensor, a fluorometer, a dissolved
oxygen (DO) sensor, a relay switch, a power supply, and a Raspberry Pi
(RPi) computer. Furthermore, the system is powered by solar which
provides the system with a sustainable power source. The RPi
computer operates the whole system from hourly data gathering to
data transmission. Data is transmitted to a server in UP Diliman-Marine
Science Institute (UPD-MSI) and then logged into a database in realtime. Records of salinity, temperature, chlorophyll-a, and dissolved
oxygen for the upper 1-meter depth are accessible using a mobile
phone which also allows monitoring of data transmission. Aside from
highlighting the system design and communication scheme from data
gathering to database logging, we also describe the difficulties
encountered onsite during the actual field deployment and how to fix
the installation.
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Pujada Bay, a protected landscape and seascape, has been recently
declared as one of the most beautiful bays in the world. However,
growing anthropogenic activities may have a huge impact on the
water quality of the bay. This study was aimed to determine the
CORRESPONDENCE
water profile of Pujada Bay as scientific basis in policy crafting and
management. Twenty-eight sampling stations were established
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amyguancoponce@gmail.com around the bay during the two monsoon seasons of 2020. Water
parameters were measured in situ at 0.5 m, 20 m and 40 m depths
using multiparameter probe and echo sounder. Surface current
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speed and direction were estimated using an improvised drogue and
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GPS. Most of the water parameters did not changed significantly
during the two monsoon seasons. Water temperature ranged from
27.8 to 31.0 °C, pH remained alkaline at 8.2 to 8.4, salinity was 28 to
30 psu, DO ranged from 7.2 to 9.5 mg/L, pressure ranged from 14.6
to 14.7 psi and TDS was at 20 to 23 mg/L. Water conductivity
increased from a range of 24 - 47 ms/cm2 during the northeast
monsoon (amihan) to 49 - 50 ms/cm2 during southwest monsoon
(habagat). Water current in both seasons showed a clockwise
direction but surface speed was weaker during amihan (0.35 m/s)
than during habagat (0.58 m/s). Surface water (0.5 m) and middle
column (20 m) showed different water profile compared to the deep
column water (40 m). Generally, Pujada Bay can be classified as Class
SA which is true to its being a protected water based on DENR
Administrative Order No. 34. However, data showed sites of
potential pollution source such as the prawn ponds in Guang-guang
Cove, the Mariculture Park, and near the urban area of the City of
Mati. These anthropogenic activities and continuing waste disposal
to the bay may lead to a significant degradation of the water quality
of Pujada Bay. Stricter regulations in prawn and fish culture,
improved waste disposal system and regular monitoring should be
implemented to ensure protection of Pujada Bay.
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Marine spatial planning often employs zoning as key approach for
balancing the multi-uses of the marine environment. In spite of the
efforts and resources spent for marine zoning globally, some can still
be far behind success. In addition, we know little about the barriers
CORRESPONDENCE
and opportunities for its establishment, implementation and
sustainment in this context. This study fills this gap in the literature
Email:
karengmadarcos@gmail.com by analyzing Palawan’s Environmental Critical Areas Network
(ECAN), an attempt to implement province-wide terrestrial and
marine zoning within a decentralized, multi-level governance system.
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Histories to investigate how implementation barriers and
opportunities change over time, and ii.) the Network Mapping method
to reveal the social relations and power distributions that enabled,
blocked and stalled progress towards delivering marine zoning in
practice. Several FGD workshops were conducted with participants
from different sectors to capture these. The result of the study calls
attention on how ‘political power and conflict’ hindered the
establishment of ECAN, ‘weak implementation’ set back the progress
and lack of community involvement results to resistance and weakens
the success of ECAN. It further defined institutionalized funding,
updates and feedbacks, decentralization and local autonomy as
enablers of its progress for 29 years. The participants recognized the
need for change in the current governance. In conclusion,
improvement in community involvement, proper information
education campaign on ECAN and depoliticization is deemed
necessary to achieved successful implementation

44 | Book of Abstracts|July 2021|PAMS16

Oral Presentation
INVITED
PLENARY

Does one size fit all? Revising the IUCN Red List process for a national assessment of sea
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aspidochirotid, holothuroid, In 2014, the IUCN (International Union for Conservation of Nature) Red
List Committee came out with the conservation status and extinction
sea cucumber, Red List
risk of sea cucumbers under Order Aspidochirotida. It listed sixteen
species as globally threatened: 7 Endangered and 9 Vulnerable. Nine
CORRESPONDENCE
are found in the Philippines and are all harvested indiscriminately
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either for market value or home consumption. The National Fisheries
Research and Development Institute (NFRDI) created the Philippine
rugamboa@up.edu.ph
Aquatic Red List Committee (PARLC) to evaluate aquatic species listed
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as threatened by the IUCN but not yet validated at the national level. In
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2020, the PARLC Sub-committee on Invertebrates began the Red List
assessment for commercially valued sea cucumbers in the country. The
process involved: (a)developing a national set of criteria in light of local,
socio-ecological contexts and available published and grey literature
and (b) using the Species Research Effort Allocation (SREA) for
identifying the top 10 Philippines species that have received the most
attention in the literature. All nine globally threatened species are Near
Threatened nationally, with only two of them in the top 10 SREA
species. The 10th is of Least Concern (LC). The assessment also
highlights the research gaps and needs for more robust assessments in
the future. The PARLC will take appropriate action on those ten species
and may use the related information generated from this first
assessment to craft policies for managing and conserving commercially
important sea cucumber species.
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This study aimed to determine the coral reef conditions, measure the
level of awareness of fisherfolk on Marine Protected Area (MPA)
importance, and evaluate the management effectiveness of the MPA’s in
Lianga, Surigao del Sur. Photo transect and fish visual census methods
were used to assess the benthic cover and fish species richness,
abundance, and biomass, respectively. Management effectiveness of the
MPA was assessed using the MPA Management Effectiveness
Assessment Tool (MPA MEAT). Results of the coral reef assessment
showed that Liatimco MPA had a good coral cover but very poor to poor
reef fish health conditions. In contrast for the Ganayon MPA, recorded
the poor coral cover but has very high fish biomass. Manyayay MS has a
fair coral cover and very poor in terms of fish species richness, density,
and biomass. This result indicates that the poor health condition of the
coral reef could be a manifestation of poor MPA management. However,
there is a very high awareness of the fisherfolk on the function and
importance of MPAs. The evaluation of the MPA using MPA MEAT
revealed that Ganayon, Liatimco, and Manyayay MPAs in Lianga Surigao
del Sur achieved a “0” Level of management. The absence of an approved
management plan hinders the three MPAs to reach Level 1 or established
level. In terms of management rating, Ganayon and Liatimco MPAs were
good and Manyayan MS was only fair. To improve the level of MPA
management, the identified weakness or gap per MPA should be
addressed by the MPA managers and considered in the action plan and
annual budget.
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Victor S. Ticzon1, Kristyl Kcaye E. Pardo1, Marianne P. Saniano2, Karen Claire A. Chan3,
Badi R. Samaniego4
1Animal

Biology Division, Institute of Biological Sciences, College of Arts and Sciences, University of the
Philippines Los Baños
2OCEANA Philippines
3Discovery Palawan
4School of Environmental Science and Management, University of the Philippines Los Baños
KEYWORDS

ABSTRACT

Panaon Island, coral reef

The overall condition of coral reefs in the Philippines has shown notable
signs of deterioration. It is therefore crucial for government to
immediately initiate active protection and management of coastal
resources, particularly for large island ecosystems. The legal instrument
set in place that supports this is the Expanded National Integrated
Protected Areas System (ENIPAS) Act of 2018. The inclusion of large
areas of ecological importance in E-NIPAS ensures the establishment of
a management structure and access to funds necessary for both effective
and inclusive protection of critical components of large ecosystems.
However, before the area is considered for inclusion in E-NIPAS, a
Protected Area Suitability Assessment (PASA) must first be conducted.
The study presents the results of the Panaon Island Expedition that aims
to generate information on the current state of the benthic coralline
communities of the island, in support of the PASA. A total of 34 coral reef
(27 stations) and coral community (7 stations) stations were assessed
using similar protocols implemented in the recently concluded national
coral reef assessment. The results showed that the coral reefs and reef
communities of Panaon Island exists in good condition, with 11 of the 27
stations having greater than 50% hard coral cover. Overall, majority of
the coral reefs assessed fall under Category A (>44% hard coral cover)
condition of coral reef development while none were found to fall under
Category D (<22%). Even the coral reefs in the more exposed Pacific side
of the island recorded higher mean cover than the computed average for
the bioregion. Results suggests that Panaon Island is a pocket of hard
coral sanctuary where conditions remain favorable to coral growth and
development. Combined with high overall diversity, the coral formation
of Panaon Island can be considered as a critical ecosystem (as defined
both ecologically and legally) that warrants immediate protection.
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Using simple bioeconomic model to enhance science-based support in engaging stakeholders
in an ecosystem-based fisheries management
Samuel S. Mamauag, Jethro Carlo Quijano
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The Philippines is still struggling to curb fisheries decline. Drivers of
decline range from biophysical to social factors.
Increasing
population growth in the small-scale fisheries and their limited
management resources threaten marine biodiversity in the country
CORRESPONDENCE
which provide ecosystem services undermining recovery and
resiliency. The USAID Fish Right Program in the Philippines is timely
Email:
as it promotes ecosystem-based fisheries management in addressing
samuel.mamauag@gmail.com complex issues including overfishing, IUU, habitat degradation, and
weak governance, among others. FISH-BE, a simple bioeconomic
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model was used as a decision support tool to engage stakeholders in
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finding options for harvest control rules for protected area and fishing
effort reduction schemes. Preliminary results showed varying
degrees of MPA size and level of effort required in the management of
select coastal fisheries in the Fish Right program. The implications of
these results in considering harvest control rules, stakeholder
participation and compliance, and effective management are
discussed.
coastal fisheries, fisheries
management, bioeconomic
models, decision support tool
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Community-based marine protected area (CBMPA) is a biodiversity
conservation approach to manage and protect marine and coastal
resources. Calatagan Mangrove Forest Conservation Park (CMFCP) is a
12-year old mangrove protected area in Western Batangas managed by
a group of community stakeholders called Pro-mangrove Alliance and
Implementing Team and Arm as Kilitisan’s Advocates of Nature
(PALITAKAN). Sustainability of this locally managed MPA remains a
challenge to the stakeholders due to socio-economic and institutional
factors affecting its management in the past. This study evaluated the
effectiveness of the management of the CBMPA in Calatagan, Batangas-a
Verde Island Passage corridor, using the harmonized MPA Management
Effectiveness Assessment Tool (MEAT) to shed light on the drivers
affecting the management towards sustainability. Mixed method
approach using appreciative inquiry (focus group discussion and key
informant interview) and survey questionnaire were utilized in the
gathering of data. The results showed an MPA MEAT score of 71 which
means that the management is at Level 4. But, it did not satisfy all the
thresholds (enforcement) in Level 4. Therefore, the resulting level of
management is Level 3 which means that the CBMPA is sustained
already.
However, financing, enforcement and monitoring and
evaluation (M & E) are still considered as management issues and
challenges towards sustainability. Hence, strengthening the community
participation, livelihood diversification and building of partnership must
be considered in coastal resources management planning at the
municipal level
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Managing the multi-species and multi-gear Philippine fisheries spread
out across more than 7,641 islands is challenging given the devolved
governance structure and the large number of fisherfolks in the
country. In 2018, following a series of consultations, the country’s
marine areas were divided into 12 Fisheries Management Areas
(FMAs). Two key features of FMAs, from its delineation to the on-going
establishment and operationalization, are (a) the conscious effort of
integrating the best-available science and (b) multi-sectoral
collaboration and maximizing stakeholder engagement. We discuss in
this presentation how these two are pivotal to the success of FMAs and
the country’s efforts to achieve fish food security and fisheries
sustainability. Recognizing the importance of science in informing
appropriate and effective management interventions to stem the
decline in the country’s fishery resources, the delineation of the FMAs
has been based on the current knowledge on species distribution,
fishing activities, biogeography, oceanography, and other parameters.
While not perfect, the delineation provides clearer boundaries for
management that are aligned with ecosystem scales for the dominant
fisheries species. Each FMA will be supported by a Science Advisory
Group and fisheries management would be guided by stock
assessments to determine reference points, harvest control rules, and
harvest control measures. FMAs are also platforms for collaboration
and convergence of agencies and stakeholders towards a participatory,
transparent, science-based, ecosystems-based management of our
fisheries. Fisheries management in each FMA will be guided by a multistakeholder Management Body (MB), as supported by the SAG. To date,
10 FMAs have convened their FMA MB while 5 FMAs have organized
their SAG. This early, we are seeing the uptake of cooperation and
collaboration from national government agencies, non-government
organizations, academic institutions and development partners.
However, more needs to be done to ensure continued and active
engagement of fishers, LGUs, and scientists and researchers in the FMA
management process.
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This paper discusses fisheries management policy objectives focusing
on the tool and pursuit on science-based, participatory, and
transparent governance framework, noting on the use of key indicators
of good governance principles of transparency, accountability and
public participation, and predictability under the rule of law to
determine compliance status and effective governance. The paper then
discusses how ecosystem-based and governance framework is
established, implemented, and presents good examples. The paper next
discusses the importance of an assessment and monitoring tool to help
and recommend measures for effective and sustainable management of
fisheries, the significant results, and feedback from stakeholders. It
concludes that holistic and effective development policy is a significant
milestone within the context of addressing problems and
mainstreaming science- based management.
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This study was conducted to determine the occurrence and species
of ectoparasites in different marine fish species in Davao Gulf. Live
fish from the fisher folks of different LGU’s were collected as samples.
CORRESPONDENCE
Laboratory examination and coding were made on small portions
from five external parts of the fish such as scales/skin/mucus, fin, gill
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lamellae, mouth cavity and eye lens. There were twelve (12) types of
cyriltom.ranara@dnsc.edu.ph ectoparasites present in the surveyed area. The most common
parasite among the 12 LGU’s was leech. Amyloodinium ocellatum was
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common in IGACOS, Hagonoy and Malalag. Zygocerous cercariae can
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be found in all LGUs except Malalag and Governor Generoso. While
Cryptocaryon irritans was observed only in the barangays of IGACOS
and Malalag. Posthodiplostomum sp. were present in almost all LGUs
except Panabo City, Carmen, Tagum, Malalag and Governor Generoso.
Brooklynella hostilis was present in LGUs of IGACOS, Panabo City,
Carmen, Tagum City, Digos City. Caligus sp. was found in IGACOS and
Malalag only. Whereas, Ichthyobodo sp. was common in IGACOS,
Panabo City and Digos City. Hufmanella sp. is present in IGACOS,
Carmen and Sulop. Chilodenella sp. and Clinostonum sp. Were present
only in Governor Generoso. In general, all parasites except
Chilodenella sp. and Clinostonum sp. were found only in IGACOS. The
presence of ectoparasites in fishes caught in Davao Gulf would
somehow affect the condition of the infected fish in terms of health
condition and marketability
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ABSTRACT

The Philippines is economically, socially, and ecologically highly reliant
on the seas surrounding it. Yet, coastal waters and ecosystems in the
archipelago have been experiencing declines in condition and health, even
as the country steps up its coastal development and mariculture activities.
There is an urgent need to have consistent and sustainable means of
monitoring coastal waters and mariculture areas to understand their
current status and how these are changing to formulate science-based
decisions in managing these resources. This knowledge and capacity
CORRESPONDENCE
would help plan for and mitigate threats from harmful algal blooms
(HABs), eutrophication, and climate change. The HABHub is a system
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atyniguez@msi.upd.edu.ph facilitating the provision of a more rapid and increased scale of detection
of algal blooms and water quality issues, and robust early-warning
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systems for HABs. HABHub integrates three key elements: 1) real-time
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ocean observation through sensors; 2) standardized and dynamic ocean
database system; and 3) models for HABs and water quality. This system
was borne from an effort to develop an early-warning system for HABs,
and endeavors to encourage partnerships and transparent and more open
access to data, information, and technologies. HABHub obtains real-time
data from sensors and consolidates and standardizes historical HAB and
oceanographic data that can be viewed or downloaded depending on the
contributors’ preferred privacy settings. HABHub also assimilates realtime data into two early-warning models: the SeAHABS where ocean color
climatological images are used for large-scale coarser assessment, and
site-specific machine learning models. This observation and informatics
system is envisioned to support long-term systematic observational
oceanographic efforts that translate into science-based regulations and
management of coastal water resources.
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This study was conducted to identify the different fishing gears used
in Davao Gulf and their respective Catch per Unit Effort (CPUE).
Interviews and focus group discussions (FGDs) were conducted in
twelve (12) coastal towns in Davao Gulf. There were five (5) major
CORRESPONDENCE
categories of fishing gears primarily operated by fishermen in the gulf.
These include gill net, hook, and line, trap, push net, scoop net, and
Email:
other fishing gear (spear gun, harpoon, bag, and cast net). Hook and
grace.guanzon@dnsc.edu.ph line was the dominant gear followed by gill net, trap, push and scoop
net, and other fishing gears. Among the fishing gears, gill net has the
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highest catch at 295, 365 kg. While the lowest catch were push net and
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scoop net having 219 kg fish caught. The Catch per Unit Effort (CPUE)
of different fishing gears varied widely ranging from 5.2 kg/day to
480.03 kg/day. Gill net has the highest CPUE of 480.03 kg per day. In
contrary, push and scoop net have the lowest CPUE of 5.2 kg per day.
Catch per unit effort (CPUE) is one of indicator to determine the status
of fisheries resources. The increasing effort associated with a decrease
in the available fishing area due to illegal or unregulated and
unreported fishing activities and pollution could result in a decline in
catch and a decrease in catch per unit effort.
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Freshwater tributaries were studied as decision support tool for
management planning and conservation strategy of the Protected
Landscape and Seascape of Pujada and Mayo Bays in the City of Mati.
The physical and biological components at the downstream (mouth)
and upstream (1 km from mouth) stations of the tributaries were
monitored for two monsoon seasons from 2019 to 2020. Magum River
has the largest discharge to Pujada Bay, especially during southwest
monsoon (0.52 to 0.83 m3/s). On the other hand, Binta-agan River
gave greatest discharge to Mayo Bay during northeast monsoon (2.20
to 4.03 m3/s), while Mayo River had greater discharge during
southwest monsoon (6.34 to 7.34 m3/s). Generally, total river
discharge was larger in Mayo Bay relative to the total river discharge
in Pujada Bay. Matiao Creek showed highest nitrate (<0.89 to 2.53
mg/L) and phosphate (1.35 to 1.71 mg/L) concentrations to Pujada
Bay, while Bitan-agan River showed significant high sulfate (2,743 to
2,865 mg/L) and potassium (335 to 371 mg/L) concentrations to Mayo
Bay. These nutrients are link to the City of Mati's anthropogenic
activities such as sewage, garbage, agriculture and quarry. As expected,
freshwater systems draining the urban areas showed elevated
bacterial count (214 to 1009 cfu/100ml in Matiao Creek and 13 to 266
cfu/100ml in Pahamutang Creek). Generally, upstream sites showed
higher bacterial count than their respective downstream sites due to
the greater number of households which are the main contributors of
bacteria in the water. Riparian plants were assessed and Matiao Creek
interestingly showed the highest density (4,750 individuals/ha)
compared to the other tributaries. However, Bitan-agan River showed
the highest relative density of mature plants (59.26%), the highest
species diversity (2.82 Shannon H' Index) and has the most stable
riparian plant community compared to the rest of the tributaries. The
results of this study implies that anthropogenic activities upstream
and along the freshwater tributaries are the drivers of pollution in
Pujada and Mayo Bays. Constant monitoring of the hydrobiological
parameters in these freshwater tributaries is important as basis for
policy crafting and management.
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Although the Philippines has been regarded as one of the worst
contributors to ocean plastic pollution, studies on plastic pollution in
the country, specifically on microplastic (MP) pollution, remain scarce.
In this study, we quantitatively analyzed and characterized by type and
size, the microplastics found in the waters and filter feeders at two
sites in Northern Luzon, namely, Santa Ana, Cagayan and Santa Lucia,
Ilocos Sur. Water surface and column samples were collected using a
153 µm-mesh plankton net and digested with 30% H2O2; purchased
oysters (Saccostrea sp.) from Cagayan and mussels (Perna viridis) from
Ilocos were digested with 30% KOH. Our results show that surface
water samples contained 3.81 microplastic items/m3 and 14.81
items/m3 for Cagayan and Ilocos respectively; water column samples
contained 12.63 items/m3 for Cagayan and 11.32 items/m3 for Ilocos.
Average MP concentration in oysters was 0.50 ± 0.30 items/g w.w.
(1.71 ± 1.1 items/ individual) and 0.67 ± 0.29 items/g w.w. (3.25 ± 1.58
items/ individual) in mussels. This study is possibly the first detailed
and thorough analysis of the presence and abundance of MPs in coastal
waters of and commercial shellfish from Northern Luzon.
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Microplastic pollution has been an ongoing problem over the years. The
ingestion of microplastics by a wide array of marine organisms such as
fish, mammals and invertebrates had posed serious physical impacts as
well as mortality following ingestion. This study documents the
microplastic ingestion of pelagic fish from the bays of Dipolog and
Pagadian during northeast monsoon. Two hundred (200) individuals of
pelagic fish from the bays of Dipolog and Pagadian were collected and
analyzed for the presence of microplastic in fish gut. Eleven (11) species
of commercially important pelagic fish were recorded. Majority of these
species had ingested microplastics which mainly comprised of fibers
(76.36%) and fragments (23.64%) with sizes that range between .066
mm to 3.3 mm. A total of 9 different colors of microplastic were noted
with black being the most dominant which can be related to the fishing
activity in the area. Our data suggested that Selar crumenophthalmus
showed the highest frequency of microplastic ingestion (36.36%)
followed by Hemiramphus far (20%) and Sardinella lemuru (14.55%).
The abundance of ingested microplastic was not significantly correlated
with fish length and body weight.
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Plastic biodegradation is a process in which the structure of plastic
polymer is converted into biogas and biomass by microorganisms
capable of utilizing plastic as a carbon source. Studies on plastic-utilizing
microorganisms are necessary in elucidating the processes involved in
microbial degradation of synthetic polymers. However, little is known on
the plastic-biodegrading microbial communities in the marine
environment. Further, the molecular mechanisms of biodegradation
process remain little understood. Here, we identified and characterized
bacterial isolates from plastic-associated communities sampled from
sediments in high-plastic environments in Manila Bay. Using culturedependent methods, potential plastic-degrading bacteria were isolated
from an enrichment medium with low-density polyethene (LDPE) as the
sole carbon source. Ten isolates, identified through 16S rDNA
sequencing, were tested for their ability to degrade polyethylene
through co-incubation with LDPE films for 60 days. Fourier-transform
infrared spectroscopy revealed decreased keto-carbonyl and estercarbonyl bond indices, as well as increased vinyl bond and internal
double bond indices, indicating functional group modifications due to
microbial enzymatic activity. Confocal laser scanning microscopy
indicated the successful growth and attachment of all isolates on LDPE.
The observed surface morphological changes of the plastic films
characterized by cell-shaped pits, roughness, and cracks were
indications of physical degradation. Results of this study demonstrated
the capability of bacterial isolates to utilize LDPE as a substrate and to
degrade the polymer. Understanding the role and activity of microbial
communities colonizing marine plastic debris can provide further
insights on the underlying mechanisms of biodegradation and the fate of
plastics in the marine environment.
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Plastic partial biodegradation potential of sediment microbial communities in coastal
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Microbial Oceanography Laboratory, Marine Science Institute, University of the Philippines Diliman,
Quezon City
KEYWORDS

ABSTRACT

plastics biodegradation,
microbial communities,
coastal environment,
sediments, Manila Bay

Accumulation of plastic debris in the marine environment pose serious
threats to the different trophic levels including the microorganisms,
which are at the base of aquatic food webs. Plastics may provide new
habitats for the attachment of diverse and distinct microbial
communities. These microbes may affect the fate of the plastics by
changing its surface properties and even contributing to its degradation.
CORRESPONDENCE
However, the diversity of the microbes that are potentially involved in
the biodegradation of plastics remain relatively unexplored. Here, we
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Macroplastics were quantified in coastal environments around Manila
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samples were introduced and incubated with low-density polyethylene
(LDPE) in vitro for a period of 91 days. Results showed the potential
ability of the attached consortia to modify the plastic surface as
evidenced by the appearance of carbonyl and vinyl products. Members
of the phylum Proteobacteria dominated the plastic surface as revealed
by 16S rRNA gene sequencing. Decreasing alpha diversity metrics
through time indicate substrate-driven selection. Several bacterial taxa
associated with hydrocarbon degradation were enriched on plastic
surfaces, such as members from Methylophagaceae, Rhodobacteraceae,
Alteromonadaceae,
Sphingomonadaceae,
Rhizobiaceae,
Marinobacteraceae, Halieaceae, Alcanivoracaceae, Thalassospiraceae,
and Rhodanobacteraceae. Genera from these families were found to be
positively correlated with the carbonyl and vinyl indices along with
other community members. The co-occurrence of several taxa with
hydrocarbonoclasts suggests cooperative action in utilizing the plastic
polymer as main carbon source. This study showed that plastics in
coastal environments may facilitate the enrichment of microbial
communities capable of utilizing plastics as an alternate substrate.
Understanding these processes may also reveal insights on how to more
effectively manage plastics pollution.
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The presence of microplastics in marine organisms has been observed
in numerous studies. Microplastics can negatively affect organisms
upon ingestion and may even facilitate bioaccumulation of pollutants
such as persistent organic chemicals and heavy metals that has adverse
effects on organisms when consumed. However, the detection and
quantification of microplastics ingested by marine organisms in the
Philippines remain relatively unexplored. Here, the microplastics
ingested by the three commercially important bivalve species Perna
viridis, Crassostrea iredelai, and Venerupis philippinarum harvested in
Bacoor Bay were quantified. The microplastics recovered from the soft
tissues of the bivalves using base digestion and fragments were
identified microscopically. Results showed that the quantity of
recovered microplastics from the soft tissues of mussels, oysters, and
clams were 0.93±0.12 items/g, 0.42±0.07 items/g, and 1.71±0.34
items/g respectively. Significant difference in the quantity of
microplastics ingested by the three bivalve species observed (α = 0.05,
p =0.0031). The average sizes of microplastics ingested by mussels,
oysters, and clams were 1.72±0.13 mm, 1.26±0.18 mm, and 1.21±0.1
mm, respectively. A slight significant difference was observed between
the sizes of microplastics ingested by the three bivalve species (α =
0.05, p =0.49). The values obtained were within range in most of the
studies conducted regarding the ingestion of microplastics by bivalves.
This study presents a preliminary data on the quantity and size of
microplastics ingested by bivalves in Bacoor Bay which can be used to
monitor microplastic pollution. The results of this study further proved
the necessity of determining programs and projects to reduce the
potential risks of microplastics on the environment, economy, and food
safety. Future studies concerning the identification of specific plastic
polymers ingested by the three bivalve species are necessary.
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This study assessed the density and diversity of meiofaunal organisms
from different coastal sediment sources (Mangrove Area, Residential
Area, Mariculture Area, and Industrial Area) in Baquioen Bay, Sual,
Pangasinan. Soil sediment samples were collected using a grab (15.24
cm x 15.24 cm) and underwent washing and decantation process in
order to extract the meiofaunal organisms from the sediments and
other debris. Extracted samples were treated with 1 mL 5% formalin.
Identification of species was done using higher taxonomic keys. A total
of nine different meiofaunal groups were identified. Nematoda was the
most abundant group with a relative density of 27.94% (33.45
organisms m-2). Mariculture Area got the highest cumulative mean
density with 31.67 (16.89 organisms m-2) among the sampling
stations. Analysis of Shannon- Wiener Index of Diversity showed that
Gastrotricha was the most diverse meiofaunal group and Industrial
Area had the highest diverse index (2.05). Using a Pearsons Product
Moment Correlation Coeffecient, r, a negatively negligible relationship
exists when the density of meiofauna was correlated with the mean
arithmetic grain size of the coastal soil sediments in Mangrove Area,
Residential Area and Industrial Area with 0.004, -0.87, and -0.92,
respectively and a positively very high relationship (+0.82) was
obtained in Mariculture Area. The results indicated that the existence
of dense and diverse meiofaunal assemblages was supported by the
favourable physicochemical conditions in the sampling stations.
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Marine plastic litter pollution has become an emerging threat to the
Philippines, especially in Palawan. This study was conducted to
investigate the macroplastic litter and determine the clean-coast index
(CCI) of the residential and non-residential sites in the coasts of Puerto
Princesa, Palawan. Plastic litters were collected from 21 coastal
barangays by delineating a 50-m-long transect line with three 4 x 4 m
quadrats. The litter collected were counted and sorted into categories.
The results showed that 18 sites were contaminated with plastic
litters. In terms of residential and non-residential sites, the east coast
has twice as much plastic, 2.60 items/ m2 and 1.26 items/ m2 compare
to west coast with only 1.57 items/ m2 and 0.14 items/ m2,
respectively. The plastics collected were predominantly fishing line
(nylon), food packaging, and fragments. The calculated CCI revealed
that 76% of the sites sampled were categorized as dirty and extremely
dirty.
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This short-term experiment showed that accumulation of unburnt coal
particles in aquatic system may cause suffocation to aquatic organisms
due to clogging of their respiratory and feeding Juvenile Siganus guttatus
were exposed to various coal suspension treatments (0.1, 0.3, 0.5 and 0.7
g/L) for 2 hrs in a plankton wheel. Treated fish showed evident mucus
production and coal particles were observed adhering to the gill and in
the gut. Results revealed that coal particles in the gills significantly
higher in 0.5 and 0.7 g/L concentration (p=0.003). However, coal
ingested decreased in high concentrations. Moreover, it was shown that
fish mortalities were significantly associated with gill clogging (p=0.535)
and high concentration of coal suspension (p=0.01) may aggravate its
lethal effects.
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The study provides a record on the diatom of the genus Pseudo-nitzschia
and its correlation to environmental conditions during bloom events in
the mariculture zone of three bays of Samar (Cambatutay Bay, IrongIrong Bay and Villareal Bay) from January to December 2020. Some
species of the genus Pseudo-nitzschia cause Amnesic Shellfish Poisoning
(ASP). Pseudo-nitzschia spp. bloomed with a density of 4,625 cells/l nad
1,542 cells/l with 13 weeks’ of occurrence in Cambatutay and Irongirong Bays respectively from August to November, 2020 and 1,284
cells/l in Villareal Bay from late July to December. Its occurrence was
commonly accompanied by other phytoplankton species, but in a few
cases, dominated the phytoplankton community. Proliferation of Pseudonitzschia spp. may have been influenced by light intensity, as well as
other factors controlling nutrient availability such as river flow, rainfall,
and upwelling.
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In a ridge to reef approach system, conservation efforts are being
integrated in to one plan as there is a direct connection of freshwater
ecosystem to coastal habitat. Several studies already conducted
showed that most of the coastal pollution came from inland and river
runoff. Bicol River, considered as one of the largest river of Region 5
CORRESPONDENCE
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measured from different sites where water was collected. Sampling
sites were Naga, Libmanan and Cabusao. Allium cepa (onion) assay
test was used to measure such factors with different water treatments
added with negative control(water) and positive control (colchicine).
Result showed that Cabusao got the highest mitotic index with 92.9%
and chromosomal aberration of 86.20%. It was comparable to the
result of colchicine which has a mitotic index of 91.24% and
chromosomal aberration of 83.71%. Data also showed that there is a
significant difference in the mitotic index and chromosomal
aberration among the sites. Cabusao was situated at the river mouth
of the bay, so it was expected to receive large amount of chemical
wastes affecting the quality of water that may lead to damage of cells
and DNA for organisms living in the river and to the San Miguel Bay
itself. This can be an alarming status on the bay where high amount of
toxics being drained by the river. With the idea of the connection
between land, river, and coastal systems, integration of management
is very important to foster effective coordination in protection of the
said ecosystems and further prevent coastal degradation.
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The ecological role of a deposit-feeding sea cucumber to provide
remediating service through bioturbation was investigated. Laboratory
feeding experiments and field grow-out culture were conducted to
determine the potential impacts of sandfish bioturbation on the
sediment properties in a seagrass and milkfish farm area. The fish farm
sediment had significantly higher organic content and macronutrients
compared to the seagrass sediment. In both treatments, sandfish feces
had relatively higher total organic matter (3.79%) and microalgal
biomass (60.70 μg g-1) compared to the sediment prior to ingestion
(2.85% and 40.32 μg g-1, respectively). After gut passage,
macronutrient content analysis of the feces showed a decrease in
protein (1254.21 to 875.03 μg g-1) and carbohydrate (503.81 to 421.38
μg g-1) while there was an increase lipid (174.83 to 235.54 μg g-1).
Sandfish fed with seagrass sediment had higher assimilation efficiency
(49% - 52%) and fecal production rate (5.25 - 7.00 g ind-1 day-1) than
those feeding on fish farm sediment (AE: 39% - 44%; FPR: 4.63 – 6.80
g ind-1 day-1). In the pen grow-out experiments, sediment properties
(e.g. organic matter content, microalgal biomass and grain size
composition) with high sandfish densities (inside pens) were
compared to none (outside pens). Site specific environmental variables
(e.g., seagrass cover, water movement and proportion of sand) were
distinctly different between grow-out areas but not inside and outside
the pens in each site. The presence of high sandfish densities did not
significantly affect the sediment characteristics inside the pens. This
study highlights the ability of sandfish to effectively select and ingest
organic-rich particles thus accumulating in the foregut and
subsequently assimilated as it passes along the gut and as feces. Based
on the results, sandfish has an estimated annual sediment reworking
capacity of 2.16 kg ind-1 yr-1 (±0.51) and can assimilate organic carbon
up to 48%.
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Clean potable drinking water is highly needed, especially in times of
diatomaceous earth,
health crises (e.g., COVID-19 Pandemic). Cyanobacterial harmful algal
cyanobacteria, earthenware blooms (cHABs) pose a hazard to human health. Ingestion through
contaminated drinking water may result in gastrointestinal problems.
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also found effective against marine harmful algal blooms (HABs). In this
study, an introduction of porous diatomaceous earth-based
PRESENTATION CODE
earthenware (DEBE) has been made to test its effectiveness against
MPT-P03
cHABs. The main objective of this study is to assess the absorption
capability of DEBE in the removal of cHABs in freshwater. The
diatomaceous earth (DE) underwent pulverization and was screened at
63 µm before mixing with water at 0.80:1 water:DE ratio. The lumps
were formed into 1”x1”x4” bars; aired, then oven-dried at 110°C for 8
hours and fired at 850°C to form DEBE. The optical microscope (OM)
was used to identify cHABs species. Scanning electron microscopy
(SEM) and ASTM C20-00 (2010) standards were also employed to
evaluate the morphology and to calculate the porosity and absorption
capability of DEBE. Results have shown several species of cHABs, e.g.,
Aphanothece sp., Choococcus sp., Nodularia sp., and Pseudanabaena sp.,
in the water sample. They flocked and build-up on the surface of porous
DEBE after 30 minutes of immersion. The absorption occurs at the very
start of the immersion as gases rushing out on the DEBE’s surface. The
calculated apparent porosity and absorption capabilities were 61.57%
and 72.00%, respectively. Therefore, DEBE has a high potential
absorption capability of cHABs. The positive results in this study point
to the possibility of DEBE to absorb similar HABs in the marine
environment.
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Boracay is a popular island in Asia and placed Philippines as one of the
top countries in the world for tourists. However, environmental and
public safety concerns due to improper waste disposal and poor island
tourism management prompted its six-month closure. Intensified
remediation strategies and improved tourism programs were
implemented. This study monitored the water and sediment quality
within sixteen sampling dates that encompassed three successive
periods: closure, reopening and community quarantine to assess the
general efficiency of the rehabilitation. Physico-chemical parameters of
water and sediment; and coliform concentration in the water were
measured from five study sites. The previously reported dense green
macroalgae mats were only noted in one beach area in April 2019; and
in-situ physico-chemical water parameters such as temperature and pH
were within the country’s recreational water quality regulatory
guidelines. Low dissolved oxygen in most SB water classified sites and
instances of high total suspended solids in some sites were not within
regulatory limit. Total organic matter ranged from 1.99 ± 1.83 to 8.29 ±
8.24 % with mostly ‘oxic’ positive redox potential except for SC classified
sites where occasional hypoxic to anoxic readings and frequent failure in
compliance with maximum limit of fecal coliform were also recorded.
These findings may support future policy decisions to effectively manage
Boracay Island and other tourism beaches globally. The inclusion of
sediment quality in monitoring is necessary not only to consider safety
for tourists but as well as the over-all health of the beaches including
those of benthic organisms.
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Plastic debris in the marine environment is rapidly colonized by select
microorganisms forming the ‘plastisphere’, a microbiota distinct from
the surrounding environment. The formation of this novel microbiome
is shaped by various cell-substrate and cell-cell interactions that both
have implications on the fate of the plastic and key microbial processes
– from trophic interactions to biogeochemical cycling. However, the
underlying mechanisms involved in the colonization and formation of
biofilm as well as succession and interaction of microorganisms in the
plastics remain poorly understood. Here, we investigated early
attachment and succession of bacterial and eukaryotic microorganisms
on plastic through an in-situ exposure experiment of polyethylene (PE)
fragments on seagrass beds in Bolinao, Pangasinan. Using high
throughput amplicon sequencing and confocal laser scanning
microscopy, we were able to determine the diversity of the plastisphere.
Hydrocarbonoclastic Gammaproteobacteria were found on the plastic
debris during early phase of colonization, potentially indicating their
roles in primo-colonization and biofilm formation on plastic surfaces.
This is significant as they can influence succeeding attachments by
making the surface habitable to other non-specialized groups. Cooccurrence networks further showed interconnectedness of certain
bacterial and eukaryotic taxa revealing key species within the
plastisphere. Results of this study give new insights on the interactions
of microorganisms within the plastisphere and their role on colonization
and further attachment of other microorganisms.
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Bioturbation of macrofauna is initiated by physiological activities such
as sediment ingestion, ventilation, dumping of fecal pellets, mounding,
and burrowing. These activities directly affect physico-chemical
properties of sediment and enhance the sediment-water interaction. A
mesocosm experiment, with- (WT) and without - (NT) telescope snails
was conducted to determine the bioturbation potential of Telescopium
telescopium in pond sediments. Porewater dissolved oxygen (DO) and
pH, organic matter (OM) content, reduction-oxidation potential, and
sulfur (S) concentrations were measured. At day 0, sediment
characteristics did not differ. At day 35, sediment in WT appeared finer
with deeper and thicker apparent redox potential discontinuity (aRPD)
layer compared to NT. Moreover, porewater pH (p<0.001) and DO
(p=0.015), and redox potential (-81.83 ± 39.09 mV) was enhanced in WT
compared to NT (redox -147.7± 23.61 mV). Significant decreases at
79.72 ± 1.7 % and 13.23 ± 3.6 % of OM and S were likewise observed in
WT. The results indicated that telescope snails may enhance the
sediment quality conditions.
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We determined the effects of irradiance, temperature, and desiccation
on the photosynthesis of a brown alga, Sargassum muticum (Fucales)
from its native distributional range in Japan by using a pulse amplitude
modulation (PAM)-chlorophyll fluorometer and optical dissolved
oxygen sensors. Photosynthesis–irradiance curves at three
temperatures (8, 20, and 28°C) showed that the maximum netphotosynthetic rates (NPmax) and saturation irradiance were highest
at 28°C. Gross photosynthesis determined at 8–36°C (every four
increments) and 300 µmol photons m-2 s-1 showed that the maximum
gross-photosynthetic rate (GPmax) occurred at 19.5°C ( ), which is
consistent with the seawater temperature at its peaked abundance in
Japan. The maximum quantum yields (Fv/Fm) of photosystem II (PSII)
during the 72-h temperature exposures were above 0.60 at 8–28°C,
but dropped at higher temperatures. Continuous exposure (12-h) to
irradiance of 200 (low) and 1000 (high) µmol photons m-2 s-1 at three
temperatures showed remarkable decline in the effective quantum
yields (ΔF/Fm') of PSII under high irradiance at 8°C only; the Fv/Fm
measured after 12-h dark acclimation also did not recover to initial
values, signifying its sensitivity to photoinhibition at 8°C. Furthermore,
the alga exhibited tolerance to 2 h of desiccation with 80% of water
loss from the thallus, and ΔF/Fm' recovered after 24 h of rehydration
in seawater, suggesting potential of photosynthetic recovery of this
alga at such low hydration threshold. In conclusion, the adaptation of
S. muticum to relatively high irradiance, broad range of temperature
(8–28°C), and to desiccation explains its potentially high invasive
capacity.
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Population genetic assessment of the greenblotch parrotfish (Scarus
quoyi Valenciennes, 1840) within southern Mindanao was done using
the mitochondrial marker, 16S rRNA. Sequences were generated from
preserved tissue samples collected during previous stock assessments
of three bays – Pujada Bay, Davao Gulf, and Sarangani Bay. Haplotype
accumulation curve indicates that sequencing effort accounted for
76% of the possible haplotype diversity within the region. Out of the
12 haplotypes recovered, one occurred ≥ 60% in all bays, while the rest
were rare (n ≤ 4). The dominant haplotype, which included sequences
from Indonesia and Papua New Guinea, was ancestral to most of the
minor haplotypes. In contrast to the reported phenotypic variation
from previous assessments, genetic inferences recovered no evidence
of population differentiation among bays (pairwise Φst = -0.012 –
0.029; global Φst = 0.012, p = 0.13). This indicates high dispersal
potential owing to the long pelagic larval duration of the species
against the backdrop of the small spatial scale under investigation.
Meanwhile, low estimates of genetic diversity (Hglobal = 0.472;
πglobal = 0.13%) implies reduced effective population size probably
due to recent bottlenecks (e.g., high fishing pressure, habitat
destruction). While connectivity suggests continuous larval exchange
within southern Mindanao, low genetic diversity indicates a
vulnerable population. Although this study provides baseline genetic
information of the local population, inferences are considerably
limited by the genetic marker used and the spatial scale under
investigation. A thorough understanding will be possible if the entire
habitat range of the species is assessed using markers with high
resolving power.
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ABSTRACT

Increasing industrialization, anthropogenic activities, and climate
anthropogenic,
change can pose serious and detrimental effects to the world’s center
industrialization, marine
ecosystem assessments, VIP of the center of marine shore fish biodiversity – the Verde Island
Passage (VIP). However, current information about the status of the
marine environment in the VIP remains undetermined. Thus, a project
CORRESPONDENCE
initiated by the Batangas State University, with funding from the
Email:
Department of Science and Technology is being implemented.
Seaweeds, seagrass, and corals are among the most popular
jayvee.saco
@g.batstate-u.edu.ph
bioindicator species that could provide information about the health,
status, and conditions of the marine environment. The project aims to
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assess species abundance and cover of seaweed–seagrass and coral
communities; establish an extensive database on marine resources in
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the VIP; and develop and implement information, education, and
communication (IEC) strategic plans to increase awareness, education,
and engagement of different stakeholders with regards to
conservation and management of the marine biodiversity within the
VIP. The five provinces bordering the VIP, namely, Batangas,
Marinduque, Romblon, Oriental, and Occidental Mindoro are currently
being surveyed during northeast and southwest monsoons and
summer. In each province, two sites representing ‘pristine’ and
‘disturbed’ sites were selected. Herbarium samples of seaweeds and
seagrass and photographs of corals were deposited in our marine
repository hub. IEC materials introducing the project were distributed
among stakeholders during our fieldwork in the provinces. Initial
observation during northeast monsoon showed that disturbed sites
have more seaweed species and few dominant coral genera, whereas
pristine sites have more seagrass species and many dominant coral
genera. In addition, some commercially important marine species
were identified such as seaweeds Gelidiella acerosa, Halymenia
durvillei, Asparagopsis taxiformis, and sea cucumber Holothuria scabra.
Further fieldwork will be conducted covering summer and southwest
monsoon.
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Abundance and distribution of the larvae of Family Carangidae in the Philippine waters
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Family Carangidae is a group of commercially important fishes in the
Philippines. Its two genera Decapterus (round scads) and Selar (big eye
scads) always ranked in the top five marine species in terms of
production. The two genera had experienced a decline in production
in recent years, which prompted fisheries managers to conduct a
closed season for round scads (Decapterus spp.) under the Department
of Agriculture-Department of Interior and Local Government Joint
Administrative Order No.1, Series of 2015. Until now, there is a lack of
information on the major spawning grounds of the Family Carangidae
in Philippine waters, and this study aims to minimize that gap. Fish
larvae data from 2006 to 2018 of M/V-DA-BFAR were consolidated
and analyzed. The abundance and distribution were determined based
on sampling zones and sampling months to determine possible
spawning grounds and peak spawning periods. Results of the study
showed that the larvae of Family Carangidae in the Philippines were
most abundant in northern Palawan (Sulu Sea-West Philippine Sea
areas). The highest mean density by sampling area was found in the
West Philippine Sea (Western coast of Luzon) with a weighted mean
density of 38.25 larvae/ 1000m³ while the lowest mean density was
observed in Catanduanes-Eastern Samar (Pacific Seaboard area) with
a weighted mean density of 0.76 larva/1000m³. The highest weighted
mean density of carangid larvae based on the overall monthly
abundance was noted in September (42.06 larvae/1000m³), followed
by July (39.65 larvae/1000m³), while the lowest density was recorded
in May (6.54 larvae/1000m³). Whereas, in terms of monthly
abundance by sampling zone, carangid larvae were abundant in the
Sulu Sea within July (106.90 larvae/1000m³), August and September
in the West Philippine Sea (83.95 and 91.02 larvae/1000m³
respectively), June in Batanes-Pollilo (10.89 larvae/1000m³), also in
September in Inland waters (44.50 larvae/1000m³), and during
December in Mindanao-Celebes Sea (38.78 larvae/1000m³). These
observations might be relevant to the spawning habit of Carangidae
species as their reproductive timing or spawning period could vary by
region based on their ecological attribute. The results of the study
would be helpful in the management measures for Family Carangidae
like additional data information to support Closed Season for Round
Scads and in the identification of priority areas for the conservation
and sustainable utilization of Family Carangidae.
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ABSTRACT
Stock assessment of spiny lobsters (Panulirus spp.) in Eastern Visayas was
conducted to provide an update to the current wild stocks, and formulate relevant
policy recommendations for the conservation and sustainability of the lobster
fishery in the locale. Methods: This study was conducted from 2018 to 2019 in five
major production sites in Eastern Visayas Region, Philipines (San Policarpo,
Guiuan, San Jose, Silago and Hinunangan). The total inventory, and the catch and
effort data was collected to extract various biological and fishery parameters
including harvest estimates, distribution, relative abundance, CPUE, size
distribution, length-weight relationship, and population parameters (length at
infinity, L∞; growth coefWicient, k; growth perfoemance; total (Z), Wishing (F) and
natural (M) mortalities; exploitation rates (E); probabilities of capture,
recruitment patterns and relative biomas/yield per recruit). FAO-ICLARM Stock
Assessment Tool II (FISAT II) was utilized for population parameters. Results:
Lobster catch in Eastern Visayas was predominantly composed of P. penicillatus
(61%). This was followed by P. longipes (19%), P. ornatus (17%), and P. versicolor
(3%). However, in terms of volume (kg), P. ornatus chiefly contributed 50% of the
total catch. Lobster peak season occurs from March to May for all species; however,
a weaker peak occurs from August to September. Lobsters are largely caught
through diving using a compressor while an insignificant catch come from trap and
gillnet fishery. The estimated annual harvest increased from 4300kg in 2018 to
6080kg in 2019. However, CPUE drastically declined from 0.34kg/fisher/day to
0.22kg/fisher/day. Size distribution showed that more than 70% of catch were
undersized (40-60mm) in all species except for P. ornatus whose peak class size of
catch was 130mm (for females). Length-weight relationship analysis also showed
negative allometric growth pattern in spiny lobsters (b <0.30). In terms of the
population parameters, L∞ for P. penicillatus is at 179mm and 187mm for male
and female lobsters, respectively. For P. ornatus, L∞ (m/f)=192mm/186mm; for P.
longipes, L∞ (m/f)=139mm/160mm, and; for P. versicolor, L∞
(m/f)=160mm/155mm. Growth coefficient, k, were 0.18/0.22, 0.36/0.28,
0.21/0.22, and 0.17/0,10 for female and male P. penicillatus, P. ornatus, P. longipes
and P. versicolor, correspondingly. Estimates on mortalities and exploitation rates
show high fishing in Eastern Visayas with P. penicillatus as the most exploited
species (E=0.72 for males, E= 0.80 for females). Extrapolation on probability of
catch show huge proportion of catch are undersized lobsters except for P. ornatus.
Strong pulse of recruitment usually occurs during the 4th and 1st quarter of the
year. Analysis on relative YPR/BPR show low thresholds of maximum exploitation
level for most species which is indicative of very high fishing activity in Eastern
Visayas. Resource management plans should be implemented as soon as possible
to regulate fishing. This study recommends a gradual 5mm annual increment for
the minimum lobster size starting from 40mm carapace length until maximization
of the yield-per-recruit is attained at CL of 80mm. Gradual increment for minimum
size would lessen an impact to the economy of the fishery. Although, a closed
season for lobster fishing should also be established from April to June to allow
growth of lobster population.
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Quantitative Coral Reef Assessment in the Marine Protected Areas of San Francisco (Pacijan
Island), Camotes, Cebu, Philippines: Integral Output Conservation and Protection Effectiveness
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ABSTRACT

The coral resources of Camotes Islands Protected Landscape and
Seascape represent some of the biodiverse coral reefs in the Philippines
with ecological services and economic importance. This group of islands
was monitored for years, albeit using different survey methodologies,
however, unreported and unpublished. The second Nationwide
Assessment on Coral Reef Ecosystems (NACRE) research program
CORRESPONDENCE
introduced the new, standardized survey methodology for coral reefs,
which drive researchers to use it in Camotes Islands. Benthic surveys
Email:
jason.tuangtuang@pit.edu.ph were conducted in the randomly selected stations in the three
established Marine Protected Areas (MPA) of San Francisco, Cebu using
the modified photo-transect method. Transect photographs were
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processed and analyzed using the Coral Point Count with Excel
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extensions (CPCe) to determine the mean percentage cover and
taxonomic composition based on Taxonomic Agglomeration Units
(TAUs). Significant differences in the hard coral cover (HCC) were
recorded in the inside and outside stations of San Isidro and Santiago
MPAs. However, all stations fall under HCC Category D with an overall
hard coral cover of 3.71%. Coral generic diversity averaged 17.33 coral
TAUs which belongs to Diversity Category C. Mean HCC and generic
diversities were significantly higher in the stations inside the MPA
compared to the outside stations. Endangered coral species listed in
International Union for Conservation of Nature – Red List (IUCN) and
Evolutionary Distinct and Globally Endangered List (EDGE) of the
Zoological Society of London were recorded in San Francisco, Cebu.
These results are another validation that the establishment of marine
protected areas is effective and science-based evidence that areas
subjected to unsustainable extractive practices can be rehabilitated with
the adoption of resource management. The stakeholders should unify to
adopt such regulatory measures as stipulated in e-NIPAS to sustain the
coral resource-based livelihood and precautionary measures of the
emerging coral reef-based tourism in Camotes Islands Protected
Landscape and Seascape.

taxonomic agglomeration
unit, photo-transect method,
coral cover, Camotes Islands,
NIPAS, Philippines
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Growth and development of Stichopus cf. horrens larvae fed with different microalgal diets Sea
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Marine Science Institute, University of the Philippines, Diliman Quezon City 1101
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Stichopus cf. horrens is one among the high value tropical sea cucumber.
However, little is known about the culture production and ecology of S.
cf. horrens. One fundamental factor essential in the culture of a species
is the type of food for larvae. The effect of different feed types on the
growth and development of S. cf. horrens larvae under replicated (n=5)
treatments of monospecific (Chaetoceros muelleri (Cm), Chaetoceros
calcitrans (Cc) and Isochrysis galbana (Ig)) and mixed diets of live
microalgae (Cc + Ig, and Cm + Ig) was investigated. Result showed that
development rate of larvae from one stage to another was highly varied.
Late auricularia stage was observed starting day 4 in all the treatments.
The highest percentage of larvae to reach late auricularia stage was
observed in Cm+Ig treatment during day 10 while the lowest was
observed under the Ig treatment. Presence of hyaline spheres which
indicated the amount of food reserves needed to metamorphose into
the non-feeding doliolaria stage was first observed in treatments Cm,
Cm + Ig and Cc + Ig. The first doliolaria larvae were observed in Cc+Ig
treatment. In terms of growth, the largest larvae were observed in
Cm+Ig treatment (0.857 ± 0.13 mm). As expected, the smallest larvae
were recorded in the control/unfed treatment (0.637 ± 0.07 mm).
Notably the average survival among treatments was generally high
(6.38%-10.25%) even for the control treatment. Results indicate that a
mixed diet is more suitable compared to monospecific diets for larvae.
Mixed diets provide more nutrients to the animals which enabled them
to metamorphose and grow quicker.
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Trial grow-out of the sea cucumber Stichopus cf. horrens in sea pens
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The development of efficient nursery systems is a major bottleneck in
the culture production of sea cucumbers. Although culture production
is already established for some species (e.g. Holothuria scabra), studies
on optimum rearing conditions for other commercially important
species is still at the very early stages. Stichopus cf. horrens is exploited
for its medicinal properties and information essential to its culture is
scarce. Field trial grow-out using sea pens was conducted in Silaki
Island, Bolinao, Pangasinan to determine the effect of stocking biomass
on the growth and survival of S. cf. horrens. Juveniles produced from the
February 2020 spawning batch were reared in replicated 9 m2 sea pens
with artificial shelters for three months. Pens have initial stocking
biomasses of 20g m-2 and 80g m-2 for the low and high stocking
biomass treatments, respectively. After three months of rearing,
juvenile sizes ranged from 8-50g for the low stocking biomass
treatment while for the high stocking biomass treatment, size ranged
from 8-45g. A 28.6g m-2 average increase in biomass from the initial
stocking was observed for the low stocking biomass treatment. In
contrast, an average decrease of 5.6g m-2 from initial stocking was
observed in the high stocking biomass treatment. Higher survival was
noted in the low stocking biomass treatment (51.1%) compared with
the other treatment which has a survival of 29.6%. Notably, only few
individuals utilized the artificial shelters and most tend to avoid the
substrate. Initial results showed that growth is higher at lower stocking
biomass. The relatively low average survival for both treatments
indicate that the nursery sea pen system set-up was not suitable for the
grow-out S. horrens juveniles. Future ocean nursery systems need to
consider the suitability of the substrate, other environmental
conditions, and appropriate artificial shelters.
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Natural products are abundant in the marine environment. Among
these natural products are the polyphenols that are produced by
marine algae and plants as secondary metabolites and are used as
chemical defense against grazers and protection towards stressful
environmental conditions. Pharmacological and biomedical studies
reveal that these polyphenolic compounds have several biological
activities that are beneficial to humans. One of the most examined
properties of polyphenols is their antioxidant property. The use of
synthetic antioxidants in food industry have raised concerns due to
their potential adverse effects. Therefore, the search for the natural
sources of these important compounds is necessary. While several
studies have focused on natural antioxidants from terrestrial plants,
marine coastal floras are relatively unexplored sources of these natural
products. In this present study, the total polyphenol content (TPC) of
76 species (64 seaweed, 8 seagrasses, 3 mangroves and a beachfront
angiosperm) of coastal flora was quantified spectrophotometrically
using the Folin-Ciocalteu assay and was expressed as mg gallic acid
equivalent (GAE) per g of dry weight (DW). Seaweeds had TPC values
that ranged from 2 – 602 mg GAE g-1 DW while seagrasses and
mangroves had TPC values that ranged from 171 – 292 mg GAE g-1 DW
and 37 – 172 mg GAE g-1 DW, respectively. Generally, phaeophytes had
higher TPC (60 – 337 mg GAE g-1 DW) compared to chlorophytes (9 –
602 mg GAE g-1 DW) and rhodophytes (4 – 250 mg GAE g-1 DW).
Moreover, our study also showed that TPC varied between young and
mature tissues, among different color morphotypes and different parts
of the plants. Although the TPC varied among species, strains, age, and
parts of the plant, our study showed that coastal floras are rich sources
of polyphenols that could be further examined for their biological
activities.
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The red algae Kappaphycus alvarezii, commercially known as ‘cottonii’,
is globally cultivated as a major source of k-carrageenan. Farming
through clonal propagation has been limited to a few high-quality
strains. After >40 years of successful cultivation and high productivity,
production has been observed to decrease in the last decade. The
decrease in farm productivity may be attributed to low genetic
variability making “old” cultivars more susceptible to environmental
stressors, pests (epi- and endophytes) and diseases (e.g., ice-ice).
Hence, the establishment of new cultivars from wild strains with
desirable traits can introduce genetic variability among currently
farmed cultivars. In this study, we measured the growth, physiological,
and biochemical parameters of 10 wild strains of K. alvarezii collected
from Guiuan, Samar, cultivated in an outdoor landbased nursery with
ambient light and flow-through nutrient replete seawater. The cultivars
showed a notable change in color and morphology as they adapted to
hatchery conditions. The daily growth rates (DGR) among different
strains ranged from 2.01-3.74%. Pigment concentrations (chl a, chl d,
phycocyanin, phycoerythrin, allophycocyanin) did not significantly
vary among cultivars and were not related to their growth
performance. Total phenolic content (TPC) ranged from 19.24-25.98
and was highest in green strain (25.98 ± 0.74). Protein content ranged
from 1.02-4.61 and was highest in brown strain (4.61 ± 1.61). Our
study showed strain-specific traits that are important in selecting new
cultivars for future domestication.
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Some aspects of the reproductive biology of swordtip squid Uroteuthis edulis (Hoyle, 1885)
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Uroteuthis edulis, reproductive The reproductive biology of the swordtip squid (Uroteuthis edulis)
biology, trawl, Visayan Sea
from regular trawl catches in the Visayan Sea and landed in
Concepcion, Iloilo was studied from April 2018 to March 2020. A
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total of 958 individuals (359 females and 599 males) with dorsal
mantle lengths ranging from 5.1 cm to 25.0 cm was examined. Gonad
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sexual maturity and spawning activity were determined
krisangelisanchez@yahoo.com macroscopically through gonadosomatic indices (GSI), nidamental
gland-somatic index (NGSI) for females, and testes length index (TLI)
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for males, and confirmed histologically. Two spawning peaks
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(highest proportion of mature individuals) in a year were observed
for both sexes which is in April and December and a minor peak in
September for males and July to August in females. High NGI, TLI, and
GSI values were also observed for these spawning months except in
December, suggesting that squids mature and spawn at smaller size
during this time. Length at first maturity (Lm50) was 10.71 cm for
males and 9.95 for females.
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ABSTRACT

COTS, Sogod Bay, coral reef, Sogod Bay, coined as the Philippines’s best kept secret for scuba diving,
outbreak, Southern Leyte
is known for high diversity and abundance of fish species and live hard
coral cover. However, these resources, particularly coral reef
ecosystems, are under threat due to occurrence of voracious coral
CORRESPONDENCE
predator, Crown of Thorns Starfish (COTS) (Acanthaster spp). In this
paper, findings of the 2019 COTS outbreaks in coral reefs belonging to
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territorial waters of Liloan, Libagon, Limasawa Island, Malitbog, and
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Padre Burgos, Southern Leyte, is reported. These municipalities were
selected mainly for COTS sighting reports from local communities.
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subsequent extraction of COTS was performed through SCUBA. The
number of collected COTS ranged from 15 to 53 in cover areas of < 5000
m2, irrespective whether the reef areas are protected or not, hence
categorized under active outbreak status (≥ 30 adult COTS per hectare
on reefs). Highest total number of COTS was collected in Malitbog (n =
2023) while lowest total number was recorded in Magallanes,
Limasawa (n = 9 COTS in 500 m2), hence only the latter area was
categorized under non-outbreak status. Sixty-seven percent (67 %) of
the collected COTS were in sub-adult category with size ranging from
15-25 cm, corresponding to COTS age 2-3 years. The percentages of
COTS collected in juvenile and adult developmental stages were 21 and
11%, respectively. All COTS were extracted at a depth of 3-10 m.
Regular monitoring of these areas are recommended to monitor extent
of damage and potential clean-up efforts. Conduct of trainings to
include Information, Education and Communication (IEC) campaign to
municipalities categorized under active outbreak status and in other
vulnerable coastal reefs in Sogod Bay is also recommended. COTS
outbreak drivers are yet to be determined.
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Age and Growth of the Indian squid, Uroteuthis duvaucelii off Southwest Visayan Sea
Philippines: Analysis Through Statolith Microstructure and Length Frequency Data
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Marine Biology Laboratory, College of Arts and Sciences, University of the Philippines Visayas
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Knowledge on the age composition provides insights on the longevity
of the species and individual growth rates essential for estimating life
history and fishery sustainability. In the present study, direct (agestatolith based) and indirect (length-based) methods were used to
generate a growth curve pattern of the Indian squid Uroteuthis
duvaucelii to provide a comprehensive basis in estimating a growth
model at the population and individual level. Age and growth of U.
duvaucelii, were estimated using growth rings from statolith
microstructure and length frequency analysis using ELEFAN. Based on
the results of the present study, low values of Von Bertalanffy Growth
(VBGF) parameters (L∞=29.58cm and K=0.550 year-1) were obtained
from ELEFAN. Size at age data (mantle length-age relationship)
determined from statolith analysis showed that U. duvaucelii does not
grow asymptotically and the growth curve pattern was best described
with an exponential growth function and therefore not asymptotic as
the VBGF. This is evident on its rapid growth rate (0.46-0.87 mm day-1)
and short lifespan (154days old). Since natural mortality (M) is
dependent on K (Gulland, 1984), it cannot also be estimated because it
also provides a low estimate value using the VBGF. Total mortality (Z)
from length converted catch curve also gave a very low estimated value.
Fishing mortality (F) and exploitation rate (E) cannot be obtained.
However, Z value was obtained using the age catch curve from statolith
analysis. Instantaneous rate of total mortality was estimated as 6% day1. At a daily mortality rate of 6%, cohort abundance would decrease to
0.1% of its original level in 113 days which is consistent with their rapid
growth and very short lifespan. Thus, this study confirms the nonasymptotic growth in loliginid species in general as proposed by
several authors.

CORRESPONDENCE
Email:
jmlegaspi@up.edu.ph
PRESENTATION CODE
MRB-14

88 | Book of Abstracts|July 2021|PAMS16

Oral Presentation
INVITED
PLENARY

Cephalopod Fishery of the Northern Sulu Sea
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The cephalopod fisheries of northern Sulu Sea based on Malalison
Island and in Tibiao, Antique were monitored for a period of two years
from April 2018 to March 2020, where catch (kg), species caught by
gear, and fishing effort, were recorded daily in situ by enumerators
from a fixed number of fishers. From these, catch and corresponding
value were estimated. Except for the chambered nautilus Nautilus
pompilus (Linnaeus 1758), cephalopods have never been before
accounted for in the area. Overall total annual catch ranged from 53.7
to 62 MT yr-1, corresponding to a value of PhP6.1 to 6.5M yr-1. Of the
three gears, the jigger primarily (100%) targets cephalopods, while
spearfishing catch fish slightly more than cephalopods. A total of 5
cephalopod species, i.e., 2 squids (Sepioteuthis lessoniana &
Sthenotheuthis oualaniensis), 1 cuttlefish (Sepia latimanus), and 2
species of octopods (Callistoctopus nocturnus, and Octopus cyanea) are
exploited by the fishery. Of these, the octopod species dominated
(71%) in terms of catch, while S. lessoniana proved the least (2%). Hook
and line showed the highest catch (41.98%) of all gears, responsible for
catching the 2 octopod species most. Fisher income proved to be
highest among those employing jiggers to exploit S. oualaniensis, the
most expensive (P200 kg-1) species. Studies on these species’
population biology (age, growth, and mortality) and reproductive cycle
are necessary to further elucidate the level of exploitation towards
ensuring their sustainable utilization.
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Delineating genetic stocks of sea cucumber Holothuria (Metriatyla) scabra: Regional and finescale genetic structure of Philippine populations revealed by genome-wide SNP markers
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The increasing consumer demand for sea cucumbers in many Asian
markets, both as dried, luxury seafood products (beche-de-mer,
trepang) and as a source for bioactive compounds contributes to the
depletion of local sea cucumber stocks in the Philippines. The sandfish
Holothuria scabra is one of the most widely-traded and in-demand sea
cucumber species, with the dried form commanding steep prices in
global markets. As a consequence, the species is considered to be
overexploited, with local populations in decline. The delineation of
genetic stocks is important for the development of sustainable
management and conservation interventions. This study used a
genotyping-by-sequencing approach based on restriction site
associated DNA sequencing (RADseq) to assess regional and fine-scale
genetic structure of Philippine populations of H. scabra. Sandfish were
sampled from 14 sites around major production clusters that serve as
potential focal areas for aquaculture-based stock enhancement and
restoration. Population genomic analysis based on 4,640 neutral singlenucleotide polymorphism (SNP) markers reveals significant genetic
differentiation with eight genetic clusters detected (overall FST =
0.0342, p < 0.05). Across broad spatial scales, patterns of genetic
structure were broadly concordant with marine biogeographic regions.
However, genetic structure was further detected within regions,
indicating that gene flow and dispersal may be limited even at smaller
spatial scales (< 200 kms). Outlier loci analysis also suggests that some
genetic clusters may be under local, adaptive selection warranting
further investigation. These findings provide insights on sea cucumber
stock boundaries and present baseline information useful for
establishing spatially-explicit fishery resource management strategies.
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Napoleon wrasse (Cheilinus undulatus), locally known as mameng, is the
largest living member of the family Labridae and was classified by the
International Union for Conservation of Nature in 2004 as an endangered
species listed on the Convention on International Trade in Endangered
Species of Wild Fauna and Flora appendix II. Bureau of Fisheries and
Aquatic Resources reported the distribution of Napoleon wrasses in the
Philippines in 2017 and the only report of its existence in Western Visayas
was in Pandan, Antique. However, local reports and government records
show that there might be several unrecorded areas in Western Visayas
with positive mameng sightings. Therefore, knowledge of mameng
distribution and awareness of local government and stakeholders was
conducted to determine the degree of protection of this species in Western
Visayas. Key informant interviews were conducted in six municipalities of
Western Visayas (San Joaquin, Iloilo; Culasi, Antique; Tibiao, Antique;
Pandan, Antique; Tangalan, Aklan; and Sibunag, Guimaras). Results
revealed that significant number of fisherfolks and divers were only
familiar with an adult male and female mameng. Their lack of knowledge
on the appearance of juveniles might result to a significant decrease in the
population of mameng as in the case of Sibunag, Guimaras where a juvenile
was caught. Knowledge concerning the identification, status of
conservation, and importance to coral reefs of mameng was significantly
correlated to minimal local government unit (LGU)-academe interventions
exemplified by few public information materials and non-existing
municipal ordinances protecting this species. All sites covered by this
study revealed the potential sightings of mameng. However, an
underwater visual census to verify the distribution of mameng in Western
Visayas is deemed necessary. This research showed that a synergistic
approach of academe, LGUs, and stakeholders is an efficient way towards
proper conservation and management of marine resources especially the
endangered mameng.
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The filter-feeding bivalves are known bioindicators of water quality
and the health status of the coastal ecosystems. This study aimed to
determine the growth and survival of bivalve species Anadara
antiquata and Modiolus philippinarum regarding their weight, length,
and width. Eight (8) 1x1.5 m cages were monitored at the eastern and
western sides of the Mariculture Park in Pujada Bay. About 400
individuals of A. antiquata and 400 individuals of M. philippinarum
were stocked in replicate cages established at the two sites. Monthly
measurements of 120 individuals of each species of bivalves were
recorded for four months (August to November 2020). Growth
measurements of both species of bivalves showed an increasing trend.
Results recorded weight growth of A. antiquata ranged from 7.94 to
9.55g, with its length measurements from 3.15 to 3.9 cm and width
measurements from 2.27 to 2.81 cm. The bivalves M. philippinarum
recorded weight from 4.42 to 12.0 g with its length measurements from
2.78 to 3.46 cm and width measurements from 1.53 to 1.77 cm.
Generally, the growth of the bivalves is significantly greater on the
western side compared to the eastern side of Mariculture Park in terms
of weight, length, and width in both species (Simple ANOVA). Water
parameters in the study sites were simultaneously monitored and
found to be within the moderate range of marine waters. The salinity
(28.66-29.93 PSU), temperature (30.04-30.05°C), pH (8.37), TDS
(23.16-23.18), and dissolved oxygen (6.99-7.95 mg/L). Growth
patterns could be attributed to micro-habitat variations in the western
and eastern sides of the Mariculture Park.
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Seagrass, species diversity, Understanding the influence of urbanization to seagrass ecosystem is a
distribution, percent cover, rising concern particularly in Davao City, a city that is center for trade
urban biodiversity
and transport in Davao Region. Rapid urban growth may significantly
shape and change the coastal communities, including seagrass beds.
This study evaluated the ecological status of the seagrasses in terms of
CORRESPONDENCE
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2019. Using a transect quadrat method, seagrass beds were
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assessment and SCUBA diving for deeper areas. A total of seven species
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common species found in all sampling sites. The rarest species of
seagrass found in Barangay Bunawan was Halodule pinifolia. The
highest percent cover of 74.92 - 97.21% was recorded in Cluster II
(Panacan and Hizon-Sasa) followed by Cluster III (Centro, Agdao and
Lapu-lapu) with a percentage cover of 53.73 - 71.60%. The three
seagrass species commonly present in these areas were Cymodocea
rotundata (24.19%), Thalassia hemprichii (14.64%) and Enhalus
acoroides (9.58%). Species of Halodule uninervis (1.39%) had the lowest
percentage cover. Barangay Panacan showed the highest diversity
index (Shannon) of 1.62 followed by Barangays Bunawan (1.48) and
Buhisan-Tibongco (1.24). Generally, seagrass meadows in the
established study sites in Davao City were significantly disturbed.
Considering their present status, understanding the importance that
seagrasses offsets and the ecosystem services they perform should be
the driving force for crafting policy guidelines in protecting this
important ecosystem.
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The seagrass ecosystem performs a variety of functions with economic
and ecological importance. This study aimed to determine the species
composition, distribution, percent cover, and species diversity of
seagrass in Pujada and Mayo Bays. Three replicates of 100m length
transects were established with quadrats of 0.5m x 0.5m laid at 10 m
intervals. Field sampling was done during Northeast and Southwest
monsoons. Out of nine seagrass species, C. rotundata showed the
highest percent cover during Northeast monsoon (7.39%) and
Southwest monsoon (20.37%) in Pujada Bay. Mayo Bay recorded only
seven seagrass species during the Northeast monsoon sampling, with
C. rotundata having the highest percent cover (14.84%) and low cover
of E. acoroides (0.02%). During the southwest monsoon, Mayo Bay
recorded only four species with a high average cover of C. rotundata
(26.88%) and low cover of H. ovalis (6.61%). In terms of species
diversity, Lucatan (Mayo Bay) showed the highest Diversity Index
(Shannon, 1.72) and followed by Dumping (Pujada Bay) with a value of
1.59 during the Northeast monsoon. Seagrass species diversity changed
during the Southwest monsoon, with Magum (Pujada Bay) having the
highest Diversity Index of 4.36 and Lawigan (4.35). In Mayo Bay,
Centro-Bobon had the highest Diversity Index (3.68) and Lucatan
(3.58). Seagrass populations changes with monsoonal variations and
effects of physicochemical parameters. However, in this study,
available water parameters only include pH, TDS, DO, salinity, and
temperature, all within the acceptable level for seagrass to grow. No
measurement of the turbidity of water because the equipment is not
available in our laboratory.
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adaptation in a highly dispersive mud crab Scylla olivacea in the Sulu Sea
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Seascape genomics revolutionized our understanding of the influence
of the oceanographic environment on genetic variation, providing new
insights into population connectivity in the marine environment. In this
study, we employ a seascape genomics approach to examine the
influence of larval dispersal and environmental variables (e.g. sea
surface temperatures) on genetic structure of S. olivacea populations in
the Sulu Sea. Despite potential for widespread dispersal, significant
genetic differentiation was detected among eight populations based on
1,655 SNPs (FST = 0.0057, p < 0.001) and a subset of 1,643 putatively
neutral SNP markers (FST = 0.0042, p < 0.001). Redundancy analysis
(RDA) of genetic data with predicted larval dispersal shows significant
contribution of oceanography to neutral genetic variation (R2adj =
0.133; p = 0.035). Genetic structure may also reflect demographic
factors, with divergent populations characterized by low effective
population sizes (Ne < 50). Pronounced latitudinal genetic structure
was recovered based on loci putatively under selection (FST = 0.2390,
p < 0.001), significantly correlated with sea surface temperature
variabilities (R2adj = 0.692-0.763; p < 0.050), suggesting putative
signatures of selection and local adaptation to thermal clines. While
oceanographic conditions and dispersal ability likely shape patterns of
gene flow and genetic structure of S. olivacea across the Sulu Sea, the
impacts of genetic drift and natural selection influenced by sea surface
temperature are also likely drivers of population genetic structure. This
study contributes to the growing body of literature documenting
population genetic structure and local adaptation for highly-dispersive
marine species, and provides information useful for spatial
management of the fishery resource.
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The two morphotypes of Psenes cyanophrys from the Panay Gulf were
investigated using meristic counting, radiography, and morphometric
methods. Traditional methods showed the linear measurements of 33
parameters while geometric morphometric methods quantify the
shape variations from the 23 digitized landmarks. Both methods
showed a significant difference, however, meristic counts in both
groups are considerably similar. Principal component analysis (PCA)
clearly showed minimal overlapping of the characters measured
between the groups. This recommends studying the genetic character
of P. cyanophrys to further understand the morphological disparity
observed since the study confirmed that morphological variations are
not influenced by sex dimorphism.
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Scallops (Family: Pectinidae) are high-value marine bivalves harvested
for both export and domestic markets. A significant proportion of
scallop production from the Philippines is exported to countries with
stricter import regulations and correct species identification of seafood
products is often required. However, species identification is not
possible for processed scallops removed from their shells. Here we
present a DNA barcoding-based approach for scallop species
identification, evaluated for samples collected from fishery sites
surrounding the Visayan Sea. Using the mitochondrial 16s ribosomal
RNA gene as a barcode region, DNA sequences were generated from
scallop samples (n = 241). Homology search against public domain
databases identified 74% of sequenced samples to species level with at
least than 99%. These samples also belonged to a molecular
operational unit (OTUs) with an identified species represented by their
complete 16s gene sequences: Decatopecten radula, Mimachlamys
sanguinea, Annachlamys striatula, and Bractechlamys vexillum. The
remaining proportion of the samples had less than 85 % identity to
sequence records, suggests that these species are not yet represented
in the public domain databases. A restriction fragment length
polymorphism assay of amplified 16s rDNA region was developed to
diagnose 5 scallop species belonging to 4 genera. Morphological
analysis revealed significantly distinct groupings and high classification
accuracy rate at species level, with concordance to the results of genetic
identity. This study demonstrated the utility of DNA barcoding for
species identification providing key information for proper labeling,
traceability, and management of the local scallops fisheries
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Socio-ecological assessment of slipper lobster (Thenus orientalis, Lund, 1793) fishery in
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ABSTRACT

The study was conducted to describe the physio-biological
characteristics of the slipper lobster as well as determined its social
importance among the stakeholders in Ragay Gulf. Mixed method of
research was utilized in measuring the socio-economic profile of the
stakeholders among the 120 lobster fishers and an inferential statistic
was used in evaluating the population dynamics of the slipper lobster
CORRESPONDENCE
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and exploitation parameters. A total of 1,553 T. orientalis of both sexes
reydantegordula@gmail.com ranging from 3 cm to 10 cm CL are collected as input to establish its
fishery profile. The result reveals that 96.67% of the lobster fishers are
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with earnings ranging 40, 000 to 50, 000.00 pesos annually. The used
gears are Crab Pot, Bottom-set gill net, Baby trawl, Compressor. The
fishing grounds are in Kapuluan Reef and Palad Reef and Ugtok Reef
and Acha Reef because slipper lobster are caught in rocky (coral reef)
and sandy/muddy areas and serves as the ideal habitat for them. The
average volume catch by the fishers was 1.5 kg/week. Total catch
during the 5-month study period was 4, 320 kg. Growth parameters of
T. orientalis were estimated as L∞ = 11.55 cm CL and K value = 0.2 per
year. Mortality parameters such as total mortality (Z), natural
mortality (M) and fishing mortality (F) were 0.87, 0.77 and 0.10,
respectively. The Mortality/Growth ratio of T. orientalis was found to
be 3.85. The exploitation rate (E) is estimated as 0.11. The output of
the virtual population analysis revealed that the species started to
experience fishing mortality at 7 cm when they become susceptible to
fishing activities, and fishing mortality started to be noted when the
species reached 7 cm. Larger lobsters (>8cm) experienced high fishing
mortality. The study recommends the implementation of management
measures to regulate the catching to ensure their sustainable
development and utilization such as temporal restrictions that will
regulate the catching of berried females from January to June,
reduction of fishing effort and size regulation.
slipper lobster, FISAT II,
stock assessment,
socio-economic,
exploitation, growth
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Reef fishes comprise the majority of catch in the Philippine municipal
waters, and these resources are generally reported as demersal catch
in the National Stock Assessment Program (NSAP). Our three-year
study in selected areas in Northern Luzon and Southern Mindanao
focusing on the commercially-important reef fish species yielded a total
of 429 species from 61 families, all of which have genetic barcodes.
Accurate species identification of marine shore fishes is important
especially in understanding the state of fisheries in a given area.
Generalized data on “demersal catch” are no longer meaningful given
that recent trends of reef fishes surveyed in Davao Gulf showed
significant decrease in some commercially-important reef fish families
in the span of four years. While there is an increased appreciation and
application of DNA barcoding techniques to address the taxonomic gap
across several taxa, the challenges in fish taxonomy heavily rely on the
following: 1) limited number of experts capable of identifying reef
fishes based on morphology, 2) limited funding opportunities for
integrative taxonomic work, which then results to 3) lack of mentoring
opportunities for early career taxonomists.
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Holothuria scabra or sandfish is the most valuable tropical sea
cucumber species. The depletion in wild stocks due to overfishing has
led to the development of hatchery and culture technologies for H.
scabra. However, culture performance during grow-out in pens and sea
ranch has been highly variable. Hence the need to investigate the
factors that affect sandfish culture in such systems. In this study, we
conducted a comprehensive experiment comprising of 8 replicated sea
pen (100 m2) culture trials across the Philippines from 2015-2016.
Culture performance of each 6-mo trial was assessed in relation to
various sediment characteristics in the pens every 3 months (Q1 and
Q2), and the corresponding meteorological variables such as rainfall,
temperature and wind speed using multivariate analyses. Results
showed that growth of sandfish in Q1 was negatively affected by mean
temperature while survival was negatively affected by chlorophyll a
and labile organic matter. Growth of sandfish in Q2 was negatively
affected by chlorophyll a, mean temperature, and CV temp, and
positively affected by medium and fine sediments while survival was
negatively affected by fine sediments and positively affected by CV
temp. These results identified biophysical and environmental factors
that influence the culture performance of sandfish in sea pens. Thus,
careful spatio-temporal planning will be crucial in scaling sandfish
farming.
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In January 2013, the American minesweeper, USS Guardian ran
aground north of the South Atoll in the Tubbataha Reefs Natural Park
(TRNP) resulting in 2,345 m2 of coral damage. No artificial restoration
was done to the damaged area. Since 2014, the Tubbataha Management
Office has monitored the impact site for both the fish and benthic
communities. Fish population data collected in the impact site for eight
years was revisited to determine the status and changes in the fish
community. Over the years, the fish density fluctuated between
moderate to high while biomass estimates varied from high to very
high. Although relatively lower in values than those in the undisturbed
monitoring sites in TRNP, the variation was not significant. Further, the
biomass and density outputs in the USS Guardian grounding site are
still considered ‘healthy’ based on the standard categories set for
Philippine reef fish communities. It is possible that the abundance of
fish in the areas immediately surrounding the impact site contributes
to the healthy fish population in the grounding area. This study noted
that despite the damages sustained from ship grounding, the fish
population in the grounding area was the same as that in the
undamaged adjacent areas. This suggests that the presence of healthy
reefs provides resilience from damages it might further experience by
playing a pivotal role in bringing in fish population to the disturbed site.
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Shifts in macroinvertebrate community structure in Apo Reef Natural Park after Typhoon
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Marion Michael Bacabac, Victor Ticzon, Maria Eleanor Aurellado
Aquatic Zoology Research Lab, Institute of Biological Sciences, University of the Philippines Los Baños
4031, College, Laguna, Philippines
KEYWORDS

ABSTRACT

macroinvertebrates, storm
events, disturbance,
community structure, Apo
Reef Natural Park

Benthic macroinvertebrates, along with hermatypic corals and reef
fishes, are essential components of coral reef ecosystems.
Understanding how benthic macroinvertebrate communities are
impacted by disturbance in space and time is important for large area
management aimed at sustaining ecosystem function. This is
particularly true for oceanic reef systems, which have relatively low
connectivity with other coral reefs and are exposed to large-scale
natural disturbance such as high-intensity storms. In the Philippines,
little information is available on macroinvertebrate composition and its
spatial distribution, and much fewer studies have examined the effect
of natural disturbances of these macroinvertebrate assemblages,
particularly in an oceanic coral reef system. This undertaking aims to
address this gap by investigating macroinvertebrate community
structure before and after consecutive storm events in Apo Reef
Natural Park, Occidental Mindoro. In the study, macroinvertebrates
were assessed in 15 stations across the reef complex in 2017 and 2020.
In each station, surveys were conducted in three 50-m x 2-m belt
transects. Despite the predominance of echinoids across stations, the
results showed distinct macroinvertebrate communities between the
north and south lagoons of the reef complex. After two consecutive
typhoons (Tisoy and Ursula, 2019), clear shifts in macroinvertebrate
community structure were observed between pre- and postdisturbance periods. Analysis showed that algal cover and invertivore
biomass dictated the observed differences in the community and the
change in the general benthic features brought about by large-scale
disturbance directly influenced macroinvertebrate composition and
abundance. Monitoring will continue to examine how the
macroinvertebrate community will change in the future as hard corals
recover.
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Biophysical Determinants of Growth and Survival of Sandfish (H.scabra) in Sea Pens
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Previous study of distribution patterns of sandfish released in the sea
ranch of Maliwaliw Island, Salcedo, Eastern Samar, Philippines
conducted by the team revealed that 42% of recovered sandfish
population were found outside the ranch, specifically near the
mangrove area. To better understand the biophysical determinants of
growth and survival of sandfish in the area, three 100 m2 circular
experimental pens were set-up near the mangrove area outside the
ranch and another three pens were established in the core zone of the
sea ranch. Each pen was stocked with 200 (BW=2.69±0.98 g) hatcheryproduced juveniles. Each pen was monitored monthly for growth and
survival of sandfish for six months. Sediment samples were also
collected from each of the pens before stocking and every month
thereafter. Sediment grain size, organic matter, chlorophyll-a,
penetrability, and depth were determined. Results show that
composition of sediment have predominantly coarser grains in both
set-ups. However, pens near mangrove area have significantly lower
medium-grain composition by 6% but have higher percentage of total
organic matter and chlorophyll-a compared to the pens in core zone.
Substrate penetrability and water depth (Highest tide=142 cm; Lowest
tide=78 cm) in core zone is also significantly higher than in nearmangrove pens. Recovery of sandfish individuals was significantly
higher in pens near mangrove area throughout the study. Average
weight was also higher in pens near mangrove area during the first
three months after initial stocking. However, growth slowed down after
four months while significantly higher average weight of recovered
sandfish was recorded in core-zone. Results indicate that area near the
mangrove in Maliwaliw Island can be a good advance nursery set-up for
production of juveniles for faster growth. However, area in the core
zone with deeper water is still the best area for growing sandfish to
marketable size.
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Seagrass is an important component of coastal ecosystems. It
contributes nutrients to coastal water productivity due to its high
biodiversity as it provides food and shelter to marine organisms. Also,
it stabilizes our climate and support local economies. However, all of
these benefits also face threats resulting from anthropogenic
disturbances. This study measured the diversity and determined the
environmental factors affecting seagrass distribution and habitat
association in Calatagan, Batangas. Using transects and quadrat
method eight species of seagrass have been documented: Cymodocea
rotundata, Halodule uninerves, Halodule pinifolia. Syringodium
isoetifolium, Enhalus acoroides, Thalassia hemprichii, Halophila minor,
and Halophila ovalis. Employing EstimateS for diversity index Hmax of
2.08 and H of 1.82 was generated, the area has moderate to high
seagrass species diversity. Principal Component Analysis and
Canonical Correspondence Analysis were used to relate the
abundance of seagrass species to temperature, salinity, pH, dissolved
oxygen and total suspended solids. Enhalus acoroides, Halodule
pinifolia , Halodule uninerves, Halophila minor and Halophila ovalis
were found to be associated with higher temperature; Thalassia
hemprichii and Syringodium isoetifolium prefer colder environments
and showed negative correlation to TSS; Cymodocea rotundata dwells
on any type of environment.
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The concept of ecological niche is one of the founding principles in
marine ecological science. The fundamental niche was originally
described as the n-dimensional hypervolume subset in space
comprising ecological properties with environmental and biological
variables. Quantitative analysis was performed to understand the
ecological niche of mangroves in northern landscape of Oriental
Mindoro. Sampling quadrats (10m X 10m) were installed along
seaward, middleward, landward, and riverward zonation gradients. A
total of 108 quadrats across 7 municipalities including Puerto Galera,
San Teodoro, Baco, Calapan, Naujan Pinamalayan and Pola. Data on
mangrove species richness, abundance, and edaphic variables were
subjected to routine analysis. Multivariate analyses were used to
investigate hyperspaces including niche width, overlap and
separation. Principal component analysis (PCA) was utilized to
differentiate spatial niche of mangroves in the sampling area. One-way
ANOVA was performed to show significant differences in sampling
locations and zonations. Highest niche width unit was computed for
Pinamalayan (0.1915) while lowest value for Puerto Galera (0.0249).
Among sampling zonations, seaward has highest computed niche
width (0.1522) while lower value was computed in landward (0.0335)
zone. Separately, the canonical correspondence analysis (CCA) was
used in describing ecological niche of each mangrove species. The CCA
axes scores depict the niche of target species and axis score are
effective descriptors of niche space. The canonical weights of CCA axis
1 revealed that the species Avicennia officinalis, Avicennia marina, and
Excoecaria agallocha have broad niche width. While the species
Camptostemon philippinense, Lumnitzera racemosa, and Pemphis
acidula, have narrow niche width. Understanding the niche of target
species ascertained by its habitat requirements is important in
management of mangroves as valuable ecological resource. Results
explicated in the analyses provided useful insights to environmental
managers in addressing challenges for mangrove in-situ rehabilitation
initiatives.

CORRESPONDENCE
Email:
jehoju@gmail.com
PRESENTATION CODE
MRB-33

105 | Book of Abstracts|July 2021|PAMS16

Oral Presentation
INVITED
PLENARY

Initial Findings on Potential Factors Affecting Recovery in Apo Reef Natural Park
Jesus Gabriel C. Fetil1,2, Victor S. Ticzon1, Marion Michael A. Bacabac1, Kent Elson S. Sorgon1,3,
Charlene Mae D. Olsim1, Badi R. Samaniego1,2, Alvin Nowell P. Simon4, Charo B. Chipeco5,
Jenny S. Aggangan-Primavera1
1Aquatic

Zoology Research Laboratory, Institute of Biological Sciences, University of the Philippines – Los

Baños
2School

of Environmental Science and Management, University of the Philippines – Los Baños
of the Philippines – Los Baños Limnological Research Station
4Oceana
5Institute of Environmental Science and Meteorology, University of the Philippines – Diliman
3University

KEYWORDS

ABSTRACT

offshore reef, marine
protected area,
management, resilience,
recovery

Coral reef degradation is a global occurrence that needs to be managed
both locally, and globally. In the local scale, reef degradation is mainly
attributed to anthropogenic activities resulting to pollution from runoff
and unsustainable extraction of resources. However, in offshore marine
protected areas such as Apo Reef Natural Park (ARNP) located 50km
away from mainland Occidental Mindoro, these disturbances are highly
reduced. Unfortunately, ARNP is not immune to coral reef degradation,
as the reef is still susceptible to large scale natural disturbances. Since
the destruction caused by a Crown of Thorns outbreak followed by
Typhoon Caloy in year 2006, the reef complex has not rebounded back
to pre-Caloy coral cover. During the period of 2000 to early 2006, most
of the 15 permanent monitoring stations had an estimated hard coral
cover that exceeded 30%. A sharp decline in hard coral cover was
observed post-Caloy in 2009, with no evident signs of recovery even
until the most recent survey in December 2020. Between years 20092017 hard coral cover fell within the 8% to 25% hard coral cover range.
Presently, after two more consecutive disturbances, hard coral cover in
most stations of ARNP range from 2% to 12%. In this preliminary study,
we attempt to determine critical factors that hinder recovery and those
that facilitate it in ARNP. Important factors will be used to generate a
recovery potential model. Long term data will be analyzed in strategic
areas of ARNP to evaluate their potential for recovery. The goal is to aid
in targeted management of the large reef complex by identifying critical
areas that have high potential to recover and those with high
probability of shifting to alternative stable states.
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The strong demand and high market value of sandfish Holothuria
scabra, led to the depletion of wild population in most of the southeast
Asian region. Land- and ocean-based culture strategies has been
developed over the past decades, but still yielded high mortality rates.
One assumption was the presence of potential predators during the
rearing stage, thus it is critical to investigate the effects of predators on
the survival of sandfish juveniles. We determined the effects of
potential predators fiddler crab Uca sp. and sea slug Stylocheilus sp. to
sandfish Holothuria scabra juveniles under laboratory conditions. Two
separate experiments for each predator were asynchronously
conducted using complete blocked design observed every 2 hours
within 24 hours and every 4 hours thereafter within 72 hours. Both
experiments used three size groups at 20 individual each aquaria: Small
(<5 mm), medium (5-8 mm) and large (9-12mm). Results of the study
showed that fiddler crab has no predatory effects to sandfish juveniles,
while sea slugs were found to fed on small (< 5mm) sandfish juveniles
and neither on the larger size (>5 mm) groups. This study confirmed
that threat of fiddle crab in fishpond culture can be negligible, while the
threat of sea slugs on juvenile sandfish is size-dependent. Therefore, it
is essential to control the presence of sea slugs during the early stage of
hapa nursery to attain maximum survival. Although, further
experiments on the predatory effects of these species are still needed
to verify the findings.
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Despite the ecological importance of horse mussels, they have not
received enough attention because they are considered of less
economic value than other fisheries resources and not as charismatic
as other marine resources. As a result, research efforts are often limited
and information on biology and ecology is scant, affecting resource
management. Recognizing this, the present study investigated the
habitat characteristics of a local bioengineering species in Iloilo,
Philippines – the horse mussel Modiolus modulaides. Analyses of water
properties, sediments, phytoplankton composition in the water
column, and food items pre-ingested by M. modulaides during the wet
and dry seasons in Dumangas, Iloilo, Philippines were conducted. The
water temperature (27.33–27.76 °C), dissolved oxygen (4.22–5.21
mg/L), salinity (30.97–32.63‰), pH (7.55–8.01), total dissolved solids
(31736.70–33079.48 mg/L), and conductivity (50121.56–53971.26
μS/cm) favor the growth and maintenance of M. modulaides. Sediments
exhibited increasing deposition of fine material and high organic
matter content as a result of the deposition of feces and pseudofeces.
Diatoms comprised the majority of phytoplankton in the water column
and among pre-ingested food items of M. modulaides. Based on preingested food items, M. modulaides appears to practice selective feeding
with preferences on Thalasionema spp., Diploneis spp., Pleurosigma
spp., Detonula spp., and Rhizosolenia spp. Copepods and tintinnids may
also be important additional food sources. Horse mussel density
drastically decreased from 105.33 ± 30.15 individuals/m2 during the
wet season to 24.47 ± 3.78 individuals/m2 during the dry season due
to intense exploitation in the area. Aside from providing baseline data,
these results are essential in the development of a management
framework and an initial step towards the development of culture
technology for M. modulaides.
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Isotopic niches of three commercially important marine fish species
(Siganus guttatus, Lutjanus fulviflamma, and Scarus flavipectoralis)
collected from fish landing sites and fish markets in Cebu were
examined using Bayesian ellipse-based metrics computed from muscle
δ15N and δ13C data. Standard ellipse areas corrected for small sample
size (SEAC) and Bayesian estimates of the standard ellipse area (SEAB)
were compared within and among sites to determine functional roles
and isotopically distinct stocks of these species. Isotopic niche widths
and positions varied among the three species, with Siganus guttatus
having the greatest SEAC and SEAB that slightly overlapped with that of
Scarus flavipectoralis but not with that of L. fulviflamma. These suggest
that Siganus guttatus exploits the widest range of δ15N and δ13C sources
and exhibits the greatest measure of trophic diversity among the three
species. Scarus flavipectoralis displays a very narrow isotopic niche
area suggestive of a selective feeding behavior that make them
vulnerable to changes in availability of their diet. Isotopic niche
positions are consistent with reported trophic levels and are indicative
of the distinct functional role of each species in a community. Among
sites comparison of isotopic niches of each species revealed three
isotopically distinct stocks of Siganus guttatus representing the
western, eastern, northern sampling sites. Samples of L. fulviflamma
collected from different sites in the island of Mactan were isotopically
distinct suggesting different stocks, while those collected from the
northern side of Cebu have highly overlapping isotopic niches and may
come from the same stock. Highly overlapping isotopic niches of Scarus
flavipectoralis across sites highlight the limitation of using isotopic
niche to identify distinct stocks in species that are selective in their diet.
Assessment of functional roles and stocks of key fisheries species
through their isotopic niches provides important insights to ecosystembased fisheries management.
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ABSTRACT
Available studies on the biodiversity-rich Verde Island Passage (VIP)
have focused mainly on coral reefs. However, knowledge on the
seaweed and seagrass ecosystem is still limited. To address the need
for information on these marine habitats, we described the distribution
and community structure of seaweeds and seagrasses in the four
provinces within the VIP namely Batangas, Marinduque, Oriental
Mindoro and Occidental Mindoro using the line transect-quadrat
method. The survey was conducted to cover the northeast monsoon.
The study area covers two sites in each province, pristine and impacted.
Initially, results showed that the pristine sites were seagrassdominated and the impacted sites were seaweed-dominated. A total of
seven (7) species of seagrass, dominated by Halodule pinifolia and
Halodule uninervis, and thirty-three (33) species of seaweed,
dominated by Halicoryne wrightii, Gracilaria arcuata, and Udotea sp.,
constituted the community in Batangas. In Marinduque, a total of five
(5) species of seagrass, dominated by Thalassia hemprichii and
Cymodocea rotundata, and thirty-three (33) species of seaweed,
dominated by Sargassum sp. and Gelidiella acerosa were observed.
Seven (7) species of seagrass with Syringodium isoetifolium, Cymodocea
rotundata and Thalassia hemprichii as the dominant species and
twenty-eight (28) species of seaweed with Chaetomorpha crassa as the
dominant species were observed in the study area within Oriental
Mindoro. Lastly, in Occidental Mindoro, a total of twenty (20) species of
seaweed were observed with Asparagopsis taxiformis, Halimeda
macroloba and Ulva intestinalis as the dominant species. No seagrass
was recorded in the area. Other notable and important seaweed species
found during the survey include Gelidiella acerosa, Halymenia durvillei,
Asparagopsis taxiformis. Unidentified specimens found during the
previous fieldwork will be further verified. Further surveys will be
conducted for summer and southwest monsoon.
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The Verde Island Passage is one of the most biologically diverse
ecosystems in the world. It provides food, livelihood, and other
benefits to the communities in and around its waters. However,
previous studies conducted here were fragmentary and very site
specific. This study addressed this gap by examining the coral species
and distribution along four (4) provinces in the Verde Island Passage,
CORRESPONDENCE
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macroalgae cover, in disturbed and pristine sites respectively. A total
of seventeen (17) coral genera were found in Batangas, but were
mostly dominated by Astreopora sp. in the disturbed site and
Acropora sp. in the pristine site. Marinduque recorded fifteen (15)
genera, where Porites sp. dominated both disturbed and pristine
sites. Occidental Mindoro recorded sixteen genera, where Xenia sp.
dominated the disturbed site and Porites sp. was dominant in the
pristine site. Lastly, Oriental Mindoro recorded twenty (20) genera
where Porites sp. dominated the disturbed site and Astreopora sp.
was dominant in the pristine site. Astreopora sp., and Porites sp. seem
to be dominant among most of the sites most likely because they are
able to withstand strong wave action and maybe more tolerant to
stressors and environmental extremes like sedimentation and
increase in temperatures. Furthermore, there is a trend showing high
macroalgae cover in disturbed sites. Eutrophication in disturbed
sites may favor higher macroalgae growth which competes with
coral for space on the substrate. Further studies will be conducted
during the summer and southwest monsoon season.
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The coastal area of Catarman, Northern Samar has a coastline of about
13.32 kilometers and seaweeds are just one of the marine resources
that can be found abundantly. There are twenty one species of
seaweeds found in this area but only two species are harvested for their
economic value. Padina australis is a brown macroalgae that is highly
abundant along the coastal area that has no economic value or use to
people in the community. This study was carried out to quantify the
total phenolic content and antioxidant activity of P. australis crude
extracts and moreover to give economic importance to this seaweed.
Fresh thallus of P. australis was collected manually along the coast,
washed on the spot to remove visible epiphytes and was identified
based on its morphological characteristics. Collected sample was
washed again with distilled water, air dried, and pulverized using
laboratory mill. Briefly, 100 grams of pulverized seaweed sample was
extracted by maceration in 95% ethanol and methanol solvents to
obtain the seaweed’s active compound. Total phenolic content was
determined using spectrophotometer by measuring the absorbance of
crude extracts at 765 nm while antioxidant activity was determined by
1,1-diphenyl-2-picryl-hydrazyl (DPPH) radical scavenging assay with
absorbance measured at 517 nm. Results showed that ethanol extract
of P. australis obtained a total phenolic content of 30.00 mg Gallic Acid
Equivalent (GAE)/g with intermediate antioxidant activity on DPPH
radical with an Inhibition Concentration (IC)50 value of 96.22 µg/mL
while methanol extract obtained a total phenolic content of 19.11 mg
GAE/g with weak antioxidant activity and IC50 value of 2381.76 µg/mL.
Based on the results, P. australis showed promising utilization and that
it can be a potential source of phenolic compounds which can benefit
the food and pharmaceutical industry.
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The species composition and size structure of empty giant clam shells
along the intertidal zones of Talicud Island, Kaputian District, Island
Garden City of Samal was determined using a modified transect walk.
Empty giant clam shells that were encountered during the walk were
identified, measured, geotagged, and photographed. The empty shells,
based on photographed, were also categorized as either “new” or “old”
shells based on their morphological characteristics. A total of 165
valves were encountered of which five species of giant clams were
identified including Hippopus hippopus, Tridacnacrocea, T. gigas, T.
maxima and T. squamosa with H. hippopus being the most commonly
encountered species (59%). Based on shell length, most of the empty
giant clam shells can be categorized to be at the juvenile or sub-adult
stage. Eighty-four percent of the empty giant clam shells are old and the
remaining 16% were categorized as new. Highest number of the old
shells
were
from H. hippopus
(37.19%)
followed
by T.
squamosa (21.49%),
followed
by
unidentified
valves
(14.88%), T. crocea (9.92%), T. maxima (9.09%) and the least by T.
gigas (7.44%). Given the low density of live giant clam species in the
wild, results of this study may provide insights on what are the possible
species of giant clams that may occur in the wild.
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The use of underwater Stereo Diver Operated Video (DOV) in assessing
the reef fish community in Cagayancillo, Palawan resulted to a more
robust set of data involving more sites that could not be assessed
previously using Fish Visual Census (FVC). Cagayancillo is located in
the middle of the Sulu Sea where access to conduct research has been
restricted by both remoteness, time and finance. This method used in
2018 helped to reduce observer bias and errors in estimating size of
sampling area, fish length, density, and species richness. Thus, showing
that in Cagayancillo, this method is more efficient compared to FVC.
Video samples were collected from shallow (5m) and deep (10m) of the
total of seventeen (17) sites to determine the species richness, fish
density, and biomass. Seven (7) sites are within no-take Marine
Protected Areas (MPA) and the other 10 sites are outside these MPAs.
Video processing was done using EventMeasure v5.1 software, which
identified 34 reef fish families. The approximate biomass was 37.25
g/m2, and density of 670 ind/500m2. Fish species richness was
estimated at 57 species/1000m2 following the scale of established
categories for a healthy reef fish community (Hilomen et.al 2000). The
fish species targeted by fishermen were 34.35%, major species 62.83%
and indicator species 2.82%. This study likewise showed that biomass
is higher in the deep area compared to the shallow. This is attributed
to the greater fishing pressure and other human activities affecting the
reef fish community in the shallow areas.
.
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Understanding the biodiversity of species-rich ecosystems such as
coral reefs and coral communities is crucial not only in deepening the
knowledge and appreciation of our natural heritage, but also in forming
science-driven coastal resource management strategies. We surveyed
the altiphotic (>0-35 m depth) reef fish assemblages associated with
the coral communities of Panaon Island, Southern Leyte, Philippines to
determine their diversity and distribution. We surveyed a total of 238
transects from 34 stations throughout the island using underwater
visual census to identify, count, and measure reef fishes. A total of 429
species belonging to 45 families were recorded in the surveys, with
assemblages consisting mostly of relatively small-bodied fishes like
damselfish and anthiadines. Labridae (wrasses and parrotfish) and
Pomacentridae (damselfish) were the most species-rich families in the
coral communities, with 92 and 60 species, respectively. Some notable
species intercepted in the surveys included the Philippine endemic
Ecsenius dilemma Springer 1988, and popular aquarium trade species
such as Sphaeramia nematoptera (Bleeker 1856) and Calloplesiop
altivelis (Steindachner 1903). The ichthyofaunal diversity we recorded
in Panaon Island fills a biodiversity knowledge gap, especially with the
island sitting at the boundary of the Visayan Sea and South Philippine
Sea bioregions and it being an important biodiversity conservation
priority under the Philippine Biodiversity Conservation Prioritysetting Program (PBCPP). The information generated by our study will
be used to inform equitable and appropriate fisheries management
policies for the communities of Panaon Island and other users.
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Genetic diversity and degree of connectivity are important
determinants of population maintenance, persistence, and resilience in
the face of changing environments. Like many sessile reef organisms,
corals rely primarily on larval dispersal for population replenishment
and expansion to new habitats. Here we studied populations of the reefbuilding stony coral, Pocillopora acuta in the Verde Island Passage
(VIP), a species capable of mixed modes of reproduction producing
larvae with varying dispersal capabilities. Using multilocus genotype
data (MLGs) from 14 microsatellite loci, we examined genetic diversity
and gene flow among P. acuta from 8 sites in the VIP (n = 206 colonies,
145 MLGs). Clonal richness (R) varied widely across the VIP from
predominantly clonal populations to populations where all colonies
had unique MLGs (R= 0.45 – 1.0). Realized dispersal, inferred from the
occurrence of shared MLGs between populations, indicate that larvae
can disperse up to ~100 kms. However, the low frequency of shared
MLGs, and significant genetic differentiation among populations (FST =
0.127, G”ST = 0.2703, both p < 0.001) point to restricted dispersal and
gene flow across the VIP. While all populations were genetically
different, emergent patterns of spatial structure and connectivity
appear to be broadly concordant with geographic location, with
western, northern (Batangas coast) and southern (Mindoro coast)
regions, with greater connectivity among the northern and southern
regions. The results of this study provide baseline information on
genetic diversity and connectivity for a common coral species which
can support management decisions and conservation strategies for the
VIP region.
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Understanding the diversity organisms in megadiverse ecosystems
such as coral reefs is important in filling knowledge gaps and informing
science-driven management of protected areas, especially for distant
offshore reefs. The Apo Reef Natural Park (ARNP) is an oceanic reef
system situated in Mindoro Strait and is known as the largest coral reef
system in the Philippines. With extensive coralline environments, the
diversity and distribution of coral reef fishes in ARNP has remained
understudied. We employed underwater visual census (UVC) through
recreational SCUBA diving to survey altiphotic (>0-39 m depth) reefassociated fishes across 15 stations to determine diversity and
distribution across the reef complex in 2017 and 2020. A total of 391
species from 43 families were encountered, with notable large-bodied
reef fishes like the Maori Wrasse (Cheilinus undulatus) and Bumphead
Parrotfish (Bolbometopon muricatum) intercepted during surveys. An
average of 50.02 species/250 m2 were recorded across sampling
periods, with the highest diversity (313 sp.) recorded in March 2017.
While survey stations did not differ significantly in terms of species
richness regardless of location, island stations consistently recorded
the highest mean richness across sampling periods. We also looked at
shifts in species diversity following an outbreak of crown-of-thorns
starfish (COTS) and storm damage by comparing diversity in pre(2017) and post-disturbance (2020) conditions. Mean species richness
showed an initial decline during the first post-disturbance survey in
2020 (45.68 sp./250 m2) but increased after three months across
sampling stations (49.58 sp./250 m2). Trophic groups exhibited similar
species richness patterns across locations despite a marked decrease in
hard coral cover across the reef system in 2020. Such temporal
diversity patterns suggest asynchronous recovery patterns between
benthic composition and associated reef fish assemblages, warranting
the need for urgent and effective management, as well as long-term
monitoring surveys of this offshore reef complex.
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Several studies have shown that highly diverse community
assemblages provide higher productivity and resilience. To date, there
has been very little research investigating the link between diversity,
resilience, and vulnerability to species loss of reef fishes in Camotes Sea.
Hence, this study aimed to describe the elements of community
structure and resilience of reef fishes inside and outside marine
protected areas (MPAs) using diversity indices. Vulnerability to species
loss was mainly described using fish functional entities. Data collection
was through an underwater fish visual census. A total of 14,745 noncryptic fishes representing 185 species that belong to 36 families were
recorded. There are no significant differences in functional entities
between stations, implying that resilience potential in both protected
and unprotected areas is similar. Findings also suggest that both
stations in all the assessed areas are 63-64% vulnerable to species loss.
Thus, conservation efforts in MPAs may be intensified, such as the
prohibition of destructive fishing that targets functionally vulnerable
species, like herbivores, to increase ecosystem resilience. Furthermore,
the present study provides a baseline for future research on fish
diversity. The information could also be used to improve the coastal
resource management initiatives in the assessed areas.
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ABSTRACT
Fibropapillomatosis (FP) is a debilitating neoplastic disease that kills
thousands of marine turtles across the globe yearly. A Chelonid herpesvirus
(ChHV5) has been identified as the likely aetiological agent and a high
prevalence of FP in marine turtles has been correlated with areas of reduced
water quality, indicating an environmental influence on disease manifestation.
CORRESPONDENCE
Although the first cases were described in the Atlantic in the 1930’s, many
aspects of the pathogenesis and epidemiology of FP in marine turtles remain
Email:
unknown. In this study, FP cases were collated through data mining on various
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social media platforms, as well as from direct reports from partners and coPRESENTATION CODE authors across the country. Preliminary analysis shows thirty (30) incidents,
documented between 2005 and 2020 from 10 provinces, with additional
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unverified cases reported by local community members. All but two cases
(olive ridley turtles) involved green turtles and 90% of the incidents recorded
came from stranding reports, while 10% came from in-water encounters. Each
individual was evaluated using the Tumor Score (TS) and disease severity was
evaluated against carapace length and location. To assess the prevalence of the
disease in the population, we utilized the national photo-identification catalog
that includes 1315 green turtles and 187 hawksbill turtles and nearly 27,000
reported encounters. Out of these 1502 individuals, only 3 presented external
tumors and were all encountered transiting the municipal waters of Dauin
(Negros Oriental), suggesting a low prevalence of the disease in the Philippines
but a higher local prevalence. FP in the Philippines should be considered a
potentially dangerous emerging disease affecting endangered and protected
species and therefore proper monitoring should be the utmost priority.
Similarly, a national protocol should be developed and implemented for a
standardized field response aimed at limiting the spread of the disease and
enhancing the welfare of the affected individual turtles.
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ABSTRACT

Data on marine turtle nests are typically retrieved from the Department of
Environment and Natural Resources – Biodiversity Management Bureau (DENRBMB) and Palawan Council for Sustainable Development (PCSD) through a
combination of incidental reports and databases submitted by their own satellite
offices and authorized private and non-government organizations. The
inconsistency of reporting practices found throughout the years mean that the
information gathered thus far are not easily comparable, posing a challenge to
CORRESPONDENCE
analysis, mapping, and advancing conservation methods in the country. To
establish baseline information on olive ridley turtle nests, available data from 2015Email:
1Q2021 were consolidated and analysed. Preliminary results show a total of 1,752
j.dichaves@lamave.org nests recorded within the time period, and an average annual nest count report
increase of 108.99%. Most of the nests (94.52%) reported were located in the
western side of the Philippines, while 5.48% were from the eastern side. Out of the
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1,752 nests reported, 41.89% were from Palawan. The political climate concerning
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the West Philippine Sea (WPS) directly impacts conservation efforts in the area,
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especially for threatened and protected species. The increasing incidences of
poaching and illegal, unreported and unregulated (IUU) fishing in the WPS coupled
with sea level rise and increased intensity of storms pose a growing risk for this
species. Meanwhile, an in-depth look at the management of nesting beaches in El
Nido shows us a hatching success rate of >80% in the last 12 years, with an average
nesting rate of 94 nests per year, offering a supplemental mitigation strategy to
some of these threats. It is recommended to intensify data gathering and
standardize recording methods across different sites to yield better insights into
the status of olive ridley nesting incidences and to better contribute to marine turtle
conservation as a whole.
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ABSTRACT

An assessment of the reef fish communities in Panaon Island, Southern
Panaon, fish community,
coral reef, marine protected Leyte, was conducted in October 2020. The study aimed to characterize
the fish communities in the island to support island-scale conservation
areas
efforts. Thirty-four reef sites comprising 19 MPAs and 15 non-MPA
reefs were surveyed. Five 50x5m transects were employed to survey
CORRESPONDENCE
reef fishes at depths from 6 to 12m. The total number of fish species
identified was 429 and was composed of 23 indicator, 251 major and
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species identified. The mean total density of fish was higher inside
MPAs (3,395 individuals/250m2) compared to open-access reefs
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inside MPAs (18.6 kg/250m2 vs 12.8 kg/250m2). However, the relative
densities of target fish inside and outside MPAs were poor (1.7% and
1.8%), indicating the predominance of small fishes (i.e., Chromis spp.).
The relative biomass of target fish inside and outside MPAs were also
similar (39.5% vs 39.2%). Size frequency distribution of target fishes
revealed that most were 11 to 20 cm in size. Target fish smaller or
greater than this size range were few, with notably less numbers in the
larger size classes. The reefs of Panaon Island showcased exceptional
hard coral cover with 30 sites having 19 to 70% live coral cover. Despite
very good coral cover, and the presence of numerous MPAs in the
island, the structure of the fish communities was poor as in most other
reef areas in the country (i.e., low densities of large target fishes). Our
findings point to a strong need for island-scale reef management.
Indications for the need for stronger enforcement of MPA policies, and
the presence of impending stress factors that may impact the coral
communities underscore the urgency of implementing management
interventions.
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Sardine catches in the country are dominated by the Bali Sardine,
Sardinella lemuru. This species is known to attain high abundances in
areas where primary productivity is enhanced by physical
oceanographic processes. The vicinity of San Bernardino Strait and
Ticao Pass in FMA 7 is one such area. The sardine fisheries in these and
adjacent fishing grounds were examined from February to December
2020, with the distribution of the stock characterized through
systematic monitoring of sardine catches and GPS-tracking of fishing
operations. The results show that sardines aggregate in waters east of
Ticao Island at the onset of the NE monsoon when peak spawning is
timed with high primary productivity as indicated by high surface
chlorophyll a concentrations. Adults and early juveniles then disperse
north towards Ragay Gulf, and south towards Samar Sea and into the
Visayan Sea from January onwards, where juveniles are found close to
the coast in February and March, as was observed in the inner parts of
Samar Sea. In this area, fish move to deeper water as they mature,
consistent with their disappearance in fisheries catches in shallow
waters beginning in July. The changes in catch rates, as well as the size
distribution of fish in the catches, suggest that maturing fish return to
Ticao Pass to spawn in the following NE monsoon. The bulk of the
sardine fishing fleet, which is based in Bulan, Sorsogon, follows this
seasonal aggregation and dispersion of the stock. These results indicate
that the dynamics of productivity in Ticao Pass at the onset of the NE
monsoon, is critical to the spawning and recruitment of sardines in FMA
7, and will strongly influence the sustainability of local fisheries on the
stock.
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Sardine fishery in the Philippines is one of the important fisheries in the
country. Aside from being canned, sardines were also dried or sold
fresh in markets in which every Filipino can enjoy. Fisheries
Management Area 7 is located in the coastal areas of Quezon, Bicol
region and as well as in Samar, Biliran and Leyte. Sardines in the area
are known to be in high production thus estimating its annual catch is
beneficial. Seven monitoring sites in FMA7 were selected due to their
substantial sardine production in the area. These include Bulan in
Sorsogon; Monreal and San Jacinto in Ticao Island; Balatan in
Camarines Sur; Pioduran in Albay; Daram and Tarangnan in Samar; and
Kawayan in Biliran. Prior to selection, focused group discussions (FGD)
were conducted to established monitoring sites that target sardines.
Ten (10) fishers/boat that catches sardines in the area were monitored
for the daily catch and effort data for the year 2020. The overall annual
catch of sardines from FMA7 in 2020 is estimated to be atleast 87, 200
MT. In northern part of FMA7, estimated total catch of sardines
amounted to 85, 000 MT, wherein 90% of this is caught by drift gill nets
while the estimated total catch of sardines in southern part is only 2200
MT, in which 80% of this comes from ringnet in Daram. Catch and effort
recorded in Monreal, Ticao Is. Pioduran, Albay and Balatan, CamSur
were similar. Catch rates were relatively high during the early
Northeast monsoon months (November and December), decrease
towards the mid-Summer (Apr-May), and drop to very low levels in
June through the south west monsoon months. However, in Bulan,
catch and effort remained high throughout the summer and southwest
monsoon months and showed a secondary peak in June-July.
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Total sardine production in the Philippines decreased about 20% in the
last decade which indicates reduced productivity of local stocks,
making sound management plans urgent. This study presents updated
estimates of growth, mortality and size-at-first maturity for S. lemuru
and S. fimbriata stocks in Fisheries Management Area 7 which includes
Ragay Gulf/Ticao Pass/San Bernardino Strait/Samar Sea and identified
as major sardine fishing grounds in the country. Estimates of growth
parameters based solely on the progression of sizes are well within the
range of estimates for other stocks of S. lemuru and S. fimbriata in the
country. However, length-based total mortality estimates are from 2-3x
higher in comparison, inflating exploitation rates to E = 0.84 and E =
0.78, respectively. While exploitation of S. lemuru particularly in
northern FMA 7 may be over the optimum range (0.3-0.5), which is
consistent with large proportions of fish smaller than Lm50 in the
catches, we believe that the total mortality estimate reflects the
dispersal or movement of fish out of the main fishing area covered by
the fleet in northern FMA 7 resulting to an inflated fishing mortality
estimate. This makes the use of fishing mortality and/or exploitation
rate estimates unreliable as harvest control reference points. The size
distribution of catches in relation to estimates of Lm50 are more
meaningful. Moreover, estimates of size-at-first capture (Lc) are
similarly meaningful since they are indicative of the sizes of fish caught.
An SPR analysis showed that at the Lc = 14.2cm SL, roughly only 1216% of spawning potential remains in the stock, and that a 1cm
increase in Lc (= 15.2cm SL) is necessary to increase this to a more
sustainable range of 25-30%. Estimates for S. fimbriata, which was
recorded only in Samar Sea, may be biased by limited
monitoring/sampling sites due to travel restrictions leading to
underrepresentation of the stock.
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The Length-weight relationship of fishes is an important biological
parameter in understanding the patterns of population growth that
may vary across regions. Being an archipelagic country, the Philippines
is divided into six marine biogeographic regions, which may influence
the growth of fish population across these areas. Locally, studies on
length-weight relationships of reef fishes were limited to the Davao Gulf
area (Celebes Sea) and Palawan (Sulu Sea). As yet, there has been no
reported study at the Northern Philippine Sea biogeographic region.
Hence, this study aimed to provide the length-weight relationships of
50 commercially important reef fish species from seven representative
families that are commonly found in the wet market and fish landing
sites of Santa Ana, Cagayan. To date, a total of 425 fish samples have
been examined during the field visits from December 2020 to April
2021. The standard length (SL) was used in the calculations of the
length-weight relationships to conform to the existing parameters used
available in the literatures. The reef fishes examined were from the
families Labridae (parrotfishes and wrasses), Acanthuridae
(surgeonfishes), Serranidae (groupers), Lutjanidae (snappers),
Siganidae (rabbitfishes), Mullidae (goatfishes), and Lethrinidae
(emperorfishes). Of the 50 reef fish species, 25 species have acceptable
R2 value ranging from 0.8920–0.9949. These reef fishes have a and b
values ranging from 0.0013–0.1186 and 2.502–3.9547, respectively.
While this study is still ongoing, an increase in sampling size is deemed
necessary. The data generated can be used for a comparative analysis
on the condition factor of selected reef fishes across regions.
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Sardines in the Visayan Sea: geographically separate stocks?
Ma. Marivic C. Pepino, Wilfredo L. Campos, Alexanra Bagarinao-Regalado, Lucas R. Felix
Oceanbio Lab, Division of Biological Sciences, College of Arts and Sciences, University of the Philippines
Visayas, Miagao Iloilo
KEYWORDS

ABSTRACT

Visayan Sea, Sardines,
Sardinella gibbosa,
Sardinella fimbriata,
Sardinella lemuru, fisheries

The Visayan Sea is an ecologically rich area due primarily to its relative
shallowness, diverse bottom topography and its open connections to
adjacent basins. It is also among the most productive fishing grounds in
the country in terms of both demersal and small pelagic resources.
Among the latter, sardines are the most abundant group. Because the
reproductive mode of clupeids allows for their extensive dispersal, it
may appear unlikely for different species to show geographically
separate distributions within the basin. This is however what recent
studies reveal. Systematic monitoring and sampling of fisheries catches
from March 2020 to February 2021 show that fishing operations are
typically concentrated at the fringes of the Visayan Sea not far from
vessel bases in Concepcion in northern Iloilo, Cadiz in northern Negros,
Bantayan Island in northern Cebu and Milagros in Asid Gulf, Masbate.
While Sardinella gibbosa is by far the most abundant species overall, it
only dominates the southwest portion of the Visayan Sea, with larger
sizes of fish towards the central portion of the basin off Bantayan Island.
S. fimbriata on the other hand dominates catches in Asid Gulf in the
northern half of the area, while S. lemuru is likely the most abundant
species in the deeper eastern half of the basin. While the latter species
is typically observed to be more abundant in deep water, nothing is
reported about different habitat preferences of the morphologically
similar S. gibbosa and S. fimbriata. The influence of bottom topography,
as well as the deep canal cutting across the basin from east to west, on
these distribution patterns is discussed.
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Structural diversity of marine gastropods and its affinity to the mangrove species in the
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Gastropods are powerful bio-indicator in assessing the ecological
health of an environment. We examined the diversity and community
structure of gastropods associated with the mangrove forests and
water parameters of Banaybanay, Davao Oriental. Gastropod species
clustered based on similarities while community composition,
abundance, size, and diversity were correlated with mangrove species
and selected water physicochemical parameters. There were 23 species
of gastropods identified belonging to 10 families, and pooled mean
abundances were 121 individuals m-2 in Site 1 (Potential tourism site),
274 individuals m-2 in Site 2 (Fishing ground), and 417 individuals m2 in Site 3 (Human settlement). The gastropod community was
relatively more diverse in Site 3 (H’=1.52) compared to site 1 (H’=0.85),
and Site 2 (H’=1.18). Three gastropod groups were found to have a
distinct clustering based on its abundance. Abundances of some
species also appeared correlated with mangrove characteristics, and
selected water physicochemical parameters examined. The Trochidae,
Nassariidae, and Cerithidae family showed high association with
salinity, total dissolved solids, conductivity, and temperature while the
Litorinidae, Potamididae, some species of Nassarinidae, Mitridae, and
Ergalataxinae family had high affinity with Sonneratia caseolaris, S.
alba, Lumnitzera littorea, Rhizophora stylosa, Ceriops tagal, Xylocarpus
granatum, Excoecaria agallocha, R. mucronate, S. ovata, and Avicennia
officinalis. Moreover, the Buccinidae, Neritidae, and some species of
Cerithidae, and Ergalataxinae had high correlation with A. rumphiana,
Bruguiera gymnorrhiza, Scyphiphora hydrophyllacea, pH, and water
depth while Muricidae, and some species under the Nassariidae, and
Cerithidae family had high affinity with R. apiculate, and oxidation
reduction potential in the water. The results indicated a distinct habitat
preference and type of vegetation for a specific family of mangroveassociated gastropods. These baseline data may be used in subsequent
comparisons and monitoring works on the diversity and community
structure of mangrove-associated gastropods.
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The forest structure and species diversity are useful attributes to
evaluate the maturity and health of a mangrove ecosystem, particularly
in areas affected by developmental activities such as mining. This study
presents the diversity and structural features of mangrove forests in
CORRESPONDENCE
the coastal areas of Banaybanay, Davao Oriental, which is an adjacent
site to the proposed mining activity in the upland areas of the
Email:
municipality. Twelve fixed area plots were employed to characterize
archiealong427@gmail.com the mangrove vegetation. The floristic diversity of mangroves revealed
24 species belonging to 11 families and 13 genera. Three species were
classified as threatened namely, Avicennia rumphiana, Aegiceras
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represented plant families and R. apiculata as the most abundant
species. The most important species based on species importance value
(SIV) were Sonneratia alba, R. apiculata and, S. ovata. The mangrove
diversity of the area was at H’= 1.68 and highest for plot 10 (H’=1.9).
The total stand basal area of mangroves was 28 m2 ha-1, stem density
of 1181 tree ha -1 and mean height of 7.14 m. The stem density and total
basal area were highest for R. apiculata (417 tree ha-1) and S. alba (11.5
m2 ha-1), respectively. The highest mean height was recorded for S.
ovata (10.43 m). When trees are grouped into DBH classes, class 1-10
showed the highest number of stems. Additionally, two mangrove
forest types were observed in the area: the fringing and riverine
mangrove forests. The structural and diversity analyses suggest a
pristine mangrove ecosystem and good forest conditions with minimal
disturbances. Our result will be important baseline information for a
holistic, landscape-based approach to management and conservation of
mangroves and rehabilitation efforts as mining progresses in the
upland areas of Banaybanay, Davao Oriental.
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Taxonomic characterization of phytoplankton assemblages in Bolinao, Pangasinan using light
microscopy and long-read metabarcoding
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long-read metabarcoding
natural and human-induced environmental conditions is essential in
understanding the dynamics of algal blooms. In this study,
phytoplankton composition and abundance at three sites in Bolinao
CORRESPONDENCE
(Pangasinan, Philippines) representing different levels of impact from
aquaculture activities were investigated. Water samples were collected
Email:
from the sites in March, April, and July 2019, and the diversity of
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phytoplankton was examined using light microscopy and characterized
using long-read metabarcoding. Environmental parameters (pH,
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of seventy-one (71) species belonging to 33 genera were recorded
across the three stations via microscopic examination of the samples.
Of these, 40 species belong to class Bacillariophyceae and 31 species to
class Dinophyceae. Although variability in phytoplankton composition
was observed across the sites, Chaetoceros (26%) was observed to be
dominant. Dinoflagellates were much less abundant, with the genus
Protoperidinium as the most common representative of the group
accounting for 7% of the total counts. Harmful-algal bloom (HAB)
species were also observed, including Alexandrium spp., Dinophysis
fortii, Gambierdiscus spp., Pseudo-nitzschia spp., Heterosigma spp.,
Gymnodinium spp., Prorocentrum spp. and Gonyaulax spinifera, but
were observed less frequently (<1%). The putative HAB forming
genera identified using light microscopy were also detected using longread metabarcoding. Additional genera that were detected from longread metabarcoding analysis were Amphidinium, Amphidoma,
Azadinium, Coolia, Fukuyoa, Heterocapsa, Karenia, Karlodinium,
Luciella, Margalefidinium, Ostreopsis, Polykrikos, Protoceratium, and
Takayama. The light microscopy and long-read metabarcoding data
obtained in this study expand the known diversity of phytoplankton in
Bolinao, Pangasinan and will serve as a reference for future nextgeneration sequencing-based studies of phytoplankton composition
and dynamics in the area.
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The olive ridley turtle, Lepidochelys olivacea, is known to nest in sandy
beaches of five municipalities in Cavite situated in the southeast coast
of Manila Bay. This study documented local knowledge and practices of
local communities in the nesting sites, including their perceived effects
of hazards, development, and management activities. A threat matrix
analysis subsequently ranked the risks posed in the nesting sites.
Historical and spatial data on turtle nesting locations were
strengthened through Focus Group Discussions (FGD) sessions
conducted in 13 coastal barangays. Coastal changes from 1989 through
2015 were also identified from four Landsat images. The nesting sites
in the five municipalities appeared to be at high risk of continued
exposure to coastal development, particularly tourism, settlements,
and industrialization. These have also caused the massive decline of the
nesting beach areas from 2011 to 2015. The olive ridley turtle is being
used to promote local tourism, the practices documented for which, e.g.,
handling of eggs and release of hatchlings, are deemed to pose negative
effects on both incubating eggs and hatchling survival. Coastal erosion
and coastline changes were apparent in the nesting areas, for which
mitigating measures are urgently required in subsequent management
plans, e.g., the CLUP. Further, a long-term coastal management plan for
the entire Province of Cavite needs to be in place to identify rational
actions to protect and conserve both olive ridley turtles and the sandy
beaches where they nest.
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Ecological interactions of invertebrates support populations of living
animal interactors. However, observations of these interactions remain
challenging due to the methods that are currently being used to
examine interactions. In this paper, we present the diet ecology of
carybdeid cubomedusae and their associations with non-jellyfish
organisms using citizen science data. Blackwater photographs of
carybdeids with a variety of prey items or non-jellyfish associates taken
from several localities in the Philippines were obtained via social media
outlets. These photos were used to describe predator-prey interactions
and association of carybdeids with other organisms. Three major
observations were recorded in this study. Firstly, data suggests that
carybdeid cubozoans are voracious predators, as eight out of 20
photographed carybdeid individuals recorded were shown with
multiple prey items in their gastric cavity. Second, the variety of prey
types differ across taxonomic families. Among the four carybdeid
families recorded, Alatinidae consumed the greatest number of prey
types and have the highest number of non-jellyfish associates. These
include fish, crustaceans, bristleworms, and squid. Members of the two
other carybdeid families (Carukiidae, Tripedaliidae) consumed fish
only, a notable observation of which is that Malo filipina (Carukiidae), a
carybdeid endemic in the Philippines, was observed to exclusively eat
rabbitfish. Only one individual belonging to family Carybdeidae was
photographed, the jellyfish of which was with a crab on top of its bell.
Lastly, of all 20 carybdeid individuals recorded, 17 were captured
consuming prey and only three individuals have unharmed associates.
Our study implies that predator-prey relationships are more common
than harmless associations between carybdeids and non-jellyfish
fauna.

CORRESPONDENCE
Email:
russccorcino@gmail.com
PRESENTATION CODE
MRB-62

131 | Book of Abstracts|July 2021|PAMS16

Oral Presentation
INVITED
PLENARY

Mass Spawning of Restocked Tridacna gigas in Samal Island, Philippines
Girley Gumanao, Christine Mae Edullantes, Rezelle Sobradil, Xavier N. Lopez
Marine Biology Department, Institute of Aquatic and Applied Sciences, Davao del Norte State College,
New Visayas, Panabo City, Davao del Norte 8105 Philippines
KEYWORDS

ABSTRACT

The Marine Reserve Park (MRP) in Samal Island, Philippines is among
the 40 restocking sites of the nationwide giant clam stock
enhancement program of the largest giant clam species Tridacna
CORRESPONDENCE
gigas. Currently, there are more than 800 individuals of T. gigas in the
MRP. Natural Spawning was observed 6 days before the full moon in
April 2021. The spawning was initiated by one giant clam at an earliest
Email:
girley.gumanao@dnsc.edu.ph time of 2:52 PM and this continued to spawn until dusk. At one
location, an estimate of 10-15 individuals in full view were actively
releasing gametes. Prior to the release, their excurrent siphon were
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the beginning, only few gametes are coming out, but as a spawning
event progresses, more and more were ejected producing clouds of
gametes in the water column. At closer view, individuals were found
releasing both egg and sperm. The giant clam natural spawning lasted
for a series of 5 days. This is also observed in September 2018 in the
same location with fewer individuals and fewer releases.
.

Marine Reserve Park, full
moon, egg, sperm

132 | Book of Abstracts|July 2021|PAMS16

INVITED
PLENARY
Poster Presentation
Spatio-Temporal Distribution and Abundance of Phytoplankton and HAB Species in Maqueda
Bay
Linell Miken P. Severino1, Hanna R. Atis1, Lebeth C. Manguilimotan1, Leni Yap-Dejeto1,
Aletta T. Yñiguez2
1University
2Marine

of the Philippines Visayas, Tacloban College, Tacloban City, Leyte, Philippines, 058322878,
Science Institute, University of the Philippines Diliman, Quezon City, Philippines

KEYWORDS

ABSTRACT

Maqueda Bay, HAB species,
physicochemical
parameters, phytoplankton

Maqueda Bay is a major site for green mussel (Perna viridis) cultures in
the Philippines. As such, it is critical to monitor the conditions in the
bay, particularly the presence of HAB species. This study aims to serve
as a baseline data for phytoplankton community composition as well as
to provide correlation between environmental factors and algal blooms
that occur in Maqueda Bay. The study was conducted by evaluating the
phytoplankton composition and density every month from November
2018 to January 2021 in Maqueda Bay, Samar, Philippines. Physicochemical parameters and environmental factors such as pH, salinity,
nitrates, nitrites, phosphates, temperature, current velocity and
turbidity were recorded monthly and analyzed. Phytoplankton species
identified from the samples consisted of 63 genera of which diatoms
were the most abundant (68%) followed by dinoflagellates (30%). The
study has revealed HAB Species belonging to 11 genera. The five genera
with the highest total phytoplankton density recorded are
Skeletonema, Noctiluca, Cylindrotheca, Gyrosigma and Rhizosolenia.
Results obtained will be used to assess the environmental conditions
and physico-chemical parameters influencing the abundance and
blooming of HAB species.
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ABSTRACT

Like mangroves and coral reef ecosystems, seagrass ecosystem
provides significant ecological and economic contributions. The
coastline of Palompon, Leyte has endowed with rich seagrass
abundance and diversity which supports the well-established Siganid
industry. Unfortunately, no baseline or monitoring activities were
CORRESPONDENCE
done in Palompon to determine the status of seagrasses particularly
in the portion of Barangay Tinabilan. Baseline information on the
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jason.tuangtuang@pit.edu.ph cover and species composition were gathered using the transectquadrat method. Results showed that there were four (4) species of
seagrasses identified in the coastal area of Tinabilan, Palompon, Leyte.
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the sampling stations. The average percentage cover of seagrasses
was 8.36% which revealed in poor condition. The species T. hemprichii
had the highest percentage cover among the species recorded in the
sampling area. However, the poor percentage cover condition can be
associated with the topography and environmental factors in the area
which is observed to have been dominated with rocky-sandy
substrate and high temperature which possibly affects negatively the
biological processes of the seagrass species.
seagrass cover, transectquadrat method, ecology,
assessment
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Reef fishes is one of the primary source of proteins and most of the
nearby coastal fishermen’s were dependent on as their primary source
of livelihood. The study aimed to evaluate reef fisheries status in
different identified sites along Pujada Bay’s coast in the City of Mati last
2019 and 2020. The abundance and biomass of reef fishes and benthic
cover were investigated in four (4) selected sites in Pujada Bay: Interco,
Dumping, Lawigan, and Magum. The Fish Visual Census (FVC) and Photo
Transect Method at depths from 10 to 12m records the reef fish
assemblage and the benthic cover. Five abundant reef fishes have been
recorded, such as Family Pomacentridae, Family Labridae, Family
Acanthuridae, Family Chaetodontidae, and Family Scaridae. Results also
recorded fish population ranges from 66 – 132 inds./500 sq.m. and 93 187 inds./500 sq,m. for year one and year 2, respectively. The average
fish population in 2019 was 111.13 inds./500 sq,m. with average
biomass of 11.16 MT/Km. sq. In 2020, recorded fish population had
average of 127.56 inds./500 sq.m. and biomass of 7.35 MT/Km. sq.
Biomass ranges from 6.7 to 15.2 MT/Km sq. for 2019 and 2.55 – 15.42
MT/Km for 2020. Live coral cover ranges from 9.96 - 28.53%. T-test for
fish populations had no statistical difference but, there is a statistical
difference between fish biomass of 2019 and 2020. Correlation test
between benthic cover and fish population, and also between benthic
cover and biomass show low calculated value.
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Family Labridae (Wrasses) constitute the second largest family of
fishes in the marine environment. There are over 36 genera and 165
species of wrasses in the Philippines. However, the diverse and
conspicuous coloration, shapes, and sizes, makes conventional
morphological species identification complex and it is an inappropriate
method of species identification under this family. With this,
preliminary molecular study was done to assess the status of Labridae
in Panay and Guimaras Islands. Fish samples were collected from fish
markets, landing sites, and fishing vessels in January to December 2020.
Out of the 165 species of wrasses in the Philippines, 13% were collected
in Panay and Guimaras Islands. The collection includes: (a) 18.1% each
of the genus Cheilinus and Choerodon; (b) 9% of the genus Halichoeres;
(c) 4.5% each of genus Bodianus, Epibulus, Gomphosus, Hemigymnus,
Iniistius, Leptojulis, Novaculichthys, Oxycheilinus, Stethojulis,
Thalassoma, and Xipocheilius. Taxonomic classification was executed
using traditional morphological methods and by analyzing the COI
gene. Gene fragments were sequenced and a phylogenetic tree of the
Family Labridae was developed to investigate the relationships among
the wrasses. Based from the initial morphometric identification, the
corresponding COI sequences shows high similarity to deposited
Genbank sequences, but Phylogenetic analysis shows a more divergent
clustering. This data provides new insights into the fish diversity of
Panay and Guimaras Islands and exhibits the importance of proper
taxonomic identification. This study suggests that there is a need to
further strengthen and mobilize conservation research to form ways in
order to safeguard the exploitation of wrasses.
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This study assessed the seagrass communities in Molocaboc Daku
Island in reference to presence (IH) and absence (UH) of human
habitation. Based on demographic survey conducted, respondents in IH
had forty-five percent (45%) engaged in livestock rearing; sixty-five
percent (65%) had no direct access to toilets with proper sewage
system; fifty-eight percent (58%) indicated fisheries as their main
source of income. The average seagrass cover of UH was 12.29 % ± 9.10
while IH was 2.28 % ± 3.45. There were five (5) seagrass species
present in UH (Syringodium isoetifolium, Cydomocea rotundata,
Halodule pinifolia, Thalassia hemprichii, and Enhalus acoroides) while
there were only three (3) seagrass species in IH (Halophila ovalis,
Thalassia hemprichii, and Enhalus acoroides). Macrofauna in UH was
composed of Gastropoda, Bivalvia, Echinodermata, Polychaeta,
Crustacea, and Annelida while IH was only composed of Gastropoda,
Bivalvia, Polychaeta, and Crustacea. The average total macrofaunal
density in UH was 38,216 ind.m-2 and in IH was 52,127 ind.m-2. The
total organic matter (5.39 % ± 0.63), moisture (47.51 % ± 3.19), and silt
fraction (17.13 % ± 2.39) of UH were significantly higher compared to
IH (total organic matter 3.75 % ± 0.68; moisture 27.02 % ± 3.19; and
silt fraction 8.67 % ± 2.14). The redox potential of both UH and IH (236.00 mV to -7.37 mV) revealed hypoxic to anoxic conditions. Lower
seagrass cover and diversity; and absence of macrofauna Annelida and
Echinodermata may indicate direct and indirect influence of human
habitation in the area.
.
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ABSTRACT

Fish gut bacteria,
Extracellular protease production from Pseudomonas sp. PD14 isolated
Pseudomonas sp., Proteases, from the gut of rabbitfish Siganus guttatus has been investigated using
Microbial enzymes
fish processing wastes as nitrogen source. Among the waste
preparations tested, Japanese halfbeak (Hyporhampus sajori) viscera
CORRESPONDENCE
(HV) flour (1.0%) supported the maximum production of 365.0 U.mg
protein-1. Effect of media components on protease production in the
Email:
optimized concentration of fish processing waste revealed that the
cindyarmada07@gmail.com enzyme can be optimally produced using maltose (0.50%) as carbon
source, at pH 8.0, and incubated for 48 h at 40°C. Partial
characterization of the enzymatic properties showed that the pH and
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temperature optimum is at 8.0 and 50°C, respectively. Furthermore, the
enzyme exhibited thermostability retaining 50% activity at 60°C and
fairly stable up to pH 11.0. Considering the high costs of industrial
enzyme production, valuable enzymes from marine fish gut and the use
of fish processing wastes for microbial enzyme production offer a
promising future for enzyme biotechnology.
.
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Flying fish is popular source of inexpensive animal protein in the
Philippines but it is a vulnerable raw material for processing. The study
evaluated the physico-chemical and microbiological characteristics of
fresh flying fish, Cheilopogon intermedius, to effectively utilize this fish
for processing. The proximate composition of fresh flying fish revealed
75.91 ± 0.37% moisture, 21.01 ± 0.19% crude protein, 1.21 ± 0.12%
lipid, and 1.50 ± 0.70% ash. Changes in the physico-chemical and
microbiological parameters of flying fish stored at ambient
temperature for 20 h were observed. Results showed that significant
increase (P<0.05) in total volatile bases nitrogen (TVB-N),
trimethylamine nitrogen (TMA-N), pH and K value were observed at the
end of 20 h storage at ambient temperature. Initial histamine content
of fresh flying fish was at 2 mg/100g, but abruptly increased to 6.2
mg/100g at the end of 20 h storage. Initial mesophilic bacterial counts
were found to be at 3.8 log CFU/ml, but also significantly increased to
10.5 log CFU/ml at the end of the storage period. Therefore, flying fish
would decompose very quickly at ambient temperature if proper icing
were not imposed on the raw material.
.
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Morphometric and Meristic Analysis of Intersexually Different Parrotfish, Scarus dimidiatus
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Meristic and Morphometric Analysis of Scarus dimidiatus was
conducted to identify morphometric and meristic characters that
determines sexual dimorphism; determine the allometric growth of
both male and female S. dimidiatus. A total of 96 fresh fish samples of
S. dimidiatus, males (48) and females (48) were collected from fish
markets in Davao del Norte. The meristic characters were as follows:
dorsal fin spines (VIII-X), dorsal fin soft rays (9-10), pectoral fin rays
(10-14), ventral fin spines (I-II), ventral fin rays (9), anal fin rays (9),
anal spines (III-V), and caudal fin rays (12-16). The means of meristic
characters were not significantly different between male and female S.
dimidiatus (p>0.05). Males were larger (12.6-23.4cm) than females
(8.8-17.9 cm). Body proportions between Standard length (SL) in
relation to Body depth (BD), Head length (HL), Head depth (HD), Predorsal fin length (PRDFL), Pre-ventral fin length (PRVFL), Dorsal fin
base length (DFBL), Distance between Ventral and Dorsal Fin Origin
(VDOL), Distance Finbase Length (DFBL) and Caudal peduncle depth
(CPD) were significantly larger in males than females (p<0.05).
Moreover, the proportions between SL and Eye/Orbit diameter (ED)
was significantly higher in females than males (p<0.05). There is a
positive linear relationship between SL and W in S.dimidiatus, it is
allometric for females (W=.0335SL2.9787) and isometric for males
(W=.0296SL3.063). Sexual dimorphism in Scarus dimidiatus is
characterized by the differences in the morphometric characters
between male and female in addition to sexual dichromatism. Gonad
and otolith analysis should be conducted to determine the actual age of
fish during the Initial Phase (IP) and Terminal Phase (TP).
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Water provides a thread of life and resources on across the planet.
The abundance and health of fish will show the health of water
bodies. This study provides information about the water fish
diversity and water quality of the Lower Agusan River to provide
valuable information about the status of the river for the local people
CORRESPONDENCE
and the whole community. The assessment of water quality and
collection of fish was done in three (3) sampling station with a
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mariane.amodia18@gmail.com distance of at least 100 meters, within each station triplicate
collection was conducted. Fishes collected were subjected to their
diversity and ecological status through IUCN. There were 68
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as
Mugilidae,
Leiognathidae,
Carangidae,
Terapontidae,
Ambassidae, Sciaenidae, Sillaginidae, Chanidae and Lutjanidae,
found thriving in the river. Eight among ten fishes are ‘least concern,’
Sillaginops macrolepis was ‘Not Evaluated,’ and Ambassis
macracanthus is ‘Data Deficient’ according to the International
Union for Conservation of Nature (IUCN). Result showed that among
the water’s physicochemical parameters, only the pH and
temperature falls within the standard value set by DAO No. 08 series
of 2016, whereas the DO and TDS were lower and salinity was
beyond the standard limit. The test for water turbidity using secchi
disk results that the water in the river was very turbid. Diversity
indices of the river are low with an average of H’ 1.75 while
physicochemical parameters resulted in significant variation in
temperature and turbidity. The presence of these species in the river
is an indication that they can tolerate the present condition of the
aquatic environment. Socio-economic survey found out that some of
the fish species have an economic value and the majority of fish were
utilized as major part of the diet of residents of Magallanes.
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Marine bacteria are known to harbor diverse carbohydrate-active
enzymes with the potential to produce oligosaccharides with
pharmaceutical, industrial, and medical relevance. Vibrio sp. A37, a
marine bacterium capable of producing agarases, was isolated from red
seaweeds from Bolinao, Pangasinan. Genome sequencing using
Illumina and PacBio technology was used to generate a high-quality
genome assembly of Vibrio sp. A37. Phylogenomic analysis of the Vibrio
sp. A37 strongly suggests that it is a novel species of Vibrio, placing it
with the same clade as the non-agarolytic Vibrio marisflavi CAIM 1886.
Genome-wide annotation for carbohydrate-active enzymes (CAZymes)
highlighted the agarolytic capability of Vibrio sp. A37 with its eight
genome-encoded agarases belonging to different glycoside hydrolase
families: two GH16, two GH86, two GH50, and two GH117. Genome
mining for biosynthetic gene clusters (BGC) showed that Vibrio sp. A37
has the potential to produce bioactive secondary metabolites,
particularly the cyclic depsipeptide antibiotic xenematide. Agarase
assay showed that Vibrio sp. A37 is capable of secreting soluble
extracellular agarases in the culture medium. A particular feature of the
Vibrio sp. A37 genome is the presence of a Polysaccharide Utilization
Loci (PUL) / CAZyme cluster harboring a set of agarases (GH16, GH86,
GH50, GH117), regulators, transporters, and dehydrogenases capable
of completely degrading agarose into metabolic products that can be
utilized by the cell for energy. LC-MS/MS analysis has identified four
expressed enzymes (GH86, GH50, AHGD, AHGDC) from the cluster. This
study provides insight into the potential of the enzymes and BGCs of
Vibrio sp. A47 for biotechnological applications.
.
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The islands of Panay and Guimaras in Western Visayas are rich in
marine fish species—from the most commercially valued to the rare
and understudied. Here we present an illustrated checklist of marine
fishes in the provinces of Iloilo, Capiz, Aklan, Antique, and Guimaras.
Fish samples were collected from landing sites, markets, and local
fishers from September 2019 – March 2020. Specimens were identified
based on morphological features and genomic DNA of representative
samples will be analyzed. Voucher specimens will be deposited in the
UPV Museum of Natural Science. Based on the initial results, 438
species belonging to 158 families were identified. This checklist
updates earlier work targeting market fish of Southern Panay. Aside
from serving as an identification guide, the completed checklist will
help establish the distributions of marine fish species in the Western
Visayas region. The Western Visayas encompasses fisheries
management areas (FMAs) 4 (Iloilo), 5 (Antique), 11 (Iloilo, Capiz, and
Guimaras), and 12 (Aklan), thus detailed knowledge of fish
distributions may contribute towards policy frameworks or
management strategies of the respective FMAs.
.
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Role of TDS and Depth on the Distribution of Phytoplankton Community in Sogod Bay,
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Amid threats of fishery resource exploitation and pollution in Sogod
Bay, study on phytoplankton community structure is very useful as
these organisms occupy vital position in the marine food chain and
respond to changes in environmental conditions. In this study,
CORRESPONDENCE
abundance, and spatial distribution of phytoplankton was studied.
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Vertical towing was done in collecting phytoplankton samples in
alieza.delsocorro@gmail.com stations near fish cage, along residential area, and off-coast in Bontoc,
an area with increased population living along the coast that rely
heavily on marine resources for income and food. A total of one
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hundred twenty-eight (128) species of marine phytoplankton were
identified in the three sampling areas. Microcystis sp, which is one of
the most widely distributed and harmful-bloom forming
cyanobacteria, had the highest density among all identified harmfulalgal bloom-causing group and is significantly higher in station 2
which is along residential area. Station 2 also had the highest mean
density among phytoplankton groups where Bacillariophyta was the
most dominant. Non-metric multi-dimensional scaling (NMDS)
further showed that phytoplankton in station 2 was plotted closely
together and was significantly different among other stations with
relatively lower total dissolved solids (TDS). Distance based linear
models showed that TDS together with depth contributes to a total
variation of 64.3% indicating that these variables mainly influences
the spatial distribution of phytoplankton in the area. This could be due
to the photosynthetic nature of phytoplankton or to the continuous
supply of high level of nutrients in shallower depths in the coastal
water because of continuous water run-off from the land. These
distinct phytoplankton assemblages could indicate sensitivity to
environmental variables that are causing harmful algal blooms.
.

144 | Book of Abstracts|July 2021|PAMS16

Poster Presentation
INVITED
PLENARY
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The mangrove forest is one of the most productive coastal ecosystems.
Mangrove roots also provide habitat to diverse collections of
macroalgae. As a nutrient source for primary consumers in the aquatic
community, they are significant contributors to their local ecology.
Epiphyte and host plant interactions determine the character of the
entire ecosystem and how this ecosystem responds to the changing
environmental conditions. Despite the ecological significance of these
mangroves along the Iloilo River are threatened by no less than the
“development” projects of the city. The objective of the study is to
describe morphologically the epiphytic macroalgae in the different root
types of mangroves along the Iloilo River and determine and compare
the Simpson’s Index of these macroalgae species. Sampling was done
from the month of May to July where the periderm of the roots carefully
removed and brought to the laboratory. The result showed 4 algal
epiphyte species form repeating assemblages: Rhizoclonium sp.,
Caloglossa sp., Vaucheria sp., Bostrychia sp. Based on the correlational
study none of the environmental parameters measured is significantly
correlated with the values of the species richness and Simpson Index of
diversity. This means that none of the parameters measured have
significant effect on the growth of any of the epiphyte species. This may
be because the values of the environmental parameters are all within
the tolerable limits of the organisms. For future studies, it is
recommended that conducting a year-round sampling would give a
more comprehensive picture of macroalgae diversity and abundance.
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The abundance of zooplankton species can be used as suitable and
effective biological indicators in the over-all health of their habitat, and
they play an important role in the nutrient dynamics of the aquatic
ecosystems. This study determined the major zooplankton groups and
the spatial distribution of zooplankton assemblages in Northern Sulu
Sea. Samples were collected during the parallel survey conducted on
board last May 24 to June 01, 2007 by vertical hauls using a 200μm
mesh net attached to a 60cm ring frame with a depth ranging from 3 to
100 meters depending on the specific stations. Samples from 10
stations were used to investigate the zooplankton assemblages.
Zooplankton were sorted into major zooplankton groups by manual
picking using a fine stainless-steel forceps under a dissecting
microscope. A total of 29 zooplankton groups were identified in the
study. Samples were dominated by calanoids (518759.02 ind.m3),
together with cyclopoids (341447.47 ind.m3), ostracods (54095.26
ind.m3) chaetognaths (53651.20 ind.m3), and appendicularians
(41905.21 ind.m3). Zooplankton density was highest in station 34a
(177156.72 ind.m3) which is probably attributed by the location of the
station and the water circulation of the area.
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Natural products have long been used as a key tool in the development
of pharmaceuticals. Plant-derived substances have recently gained
popularity because of their numerous applications. Recently, it has
been strongly recommended that mangroves should be considered as a
valuable source for chemical constituents with potential medicinal and
agricultural values (Miles et al., 1998), In this study Avicennia
rumphiana H. an endemic species in Southeast Asia was subjected for
phytochemical evaluation since its chemical constituents has not been
extensively studied so far. Hence, the present study was conducted to
determine the phytochemical compound namely: alkaloids, flavonoids,
saponin, terpenoids, tannins, carbohydrates, and phenolic compound
present in leaves, stem, and pneumatophores of A. rumphiana H., and to
determine its highest total phenolic content from the different plant
parts. Serial exhaustive extraction was done using acetone, ethanol, and
hexane as solvents, nine (9) samples with three replications were
screened for presence of secondary metabolites and for quantitative
analysis of total phenolic content. While no significant difference was
observed in the total phenolic content of the various plant parts,
qualitative phytochemical analysis made for the leaf, stem, and
pneumatophores of A. rumphiana H. generally revealed that the
pneumatophores contains more secondary metabolites than the stem
and leaves. Strong presence of alkaloids, carbohydrates and phenolics
in the pneumatophores of A. rumphiana was observed using acetone
and ethanol while strong presence of flavonoids and terpenoids were
observed using hexane as solvent. These results highlight the potential
use of this species in various medicinal applications and hence
quantification of the different secondary metabolites especially in the
pneumatophores of A. rumphina could be done.
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Jellyfish (Scyphozoa, Hydrozoa, Cubozoa) are distributed globally and
provide enormous ecological and societal (e.g., pharmaceutical, food
and tourism services) benefits. Despite important roles of jellyfish, our
understanding of these remarkable invertebrates still appears limited.
Jellyfish classified under Family Lobonematidae (i.e., large white
jellyfish) are among those gelatinous fauna that require further
research. Here, we systematically quantitatively review publications
focusing on Lobonematidae jellyfish from 1900-2020. We used the Web
of Science database to gather literature and sorted publications
according to their discipline categories (i.e., taxonomy, morphology,
fisheries, physiology, ecology, and natural products chemistry). We
found that research on the fisheries of Lobonematidae dominates the
number of studies published about this jellyfish. Taxonomy of the
jellyfish also significantly contributed to the proportion of studies
published. The review implies the role of jellyfish as human food and
early studies that attempted to classify the systematic placement of the
animal. A literature review of this group of jellyfish is timely since there
is interest to determine the effects of human use of the jellyfish and
regional and global threats could potentially negatively influence their
populations.
.

CORRESPONDENCE
Email:
raey_boco@yahoo.com
PRESENTATION CODE
MRB-P17

148 | Book of Abstracts|July 2021|PAMS16

Student Oral
Presentation
INVITED
PLENARY

Effect of substrate type on the shelter use and activity of Dragonfish sea cucumber (Stichopus
cf. horrens) juveniles in grow-out pens
Giniel Mae Tiongson, Marie Antonette Juinio-Meñez
Marine Science Institute, University of the Philippines Diliman, Quezon City
KEYWORDS

ABSTRACT

substrate, diel behavior,
sheltering, Stichopus cf.
horrens

Crypsis is among the suite of behaviors that holothurian juveniles
employ to minimize exposure to physical environmental factors such
as flow and light, and to reduce predation risks. Juvenile Stichopus cf.
horrens, a reef and seagrass-associated tropical sea cucumber, take
shelter in relatively narrow crevices or bases of benthic macrophytes
CORRESPONDENCE
during their inactive periods owing to their thigmotactic nature and
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sensitivity to light. Field observations were conducted to investigate
gftiongson@msi.upd.edu.ph the shelter use and activity of hatchery-reared S. cf. horrens juveniles
(11.74 ± 2.83 g; 300 days post-fertilization) in bottom-set grow-out
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rubble-dominated substrate. Monitoring was carried out three times
over a 35-day period. Activity of the juveniles in late morning to early
afternoon were scored as either inactive exposed, sheltering moving
or feeding. Individuals found inside artificial shelters or in natural
microhabitats such as the bases of seagrass, seaweeds, sponges and
rubbles were considered as sheltering. Result of the study indicates
that, on the average, most of the individuals observed in both
treatments were sheltering. Moreover, there were disproportionately
more juveniles utilizing the artificial shelters in both treatments, 46.43
± 0.90 % in fine sand (FS) and 54.76 ± 0.38 % in rubble-dominated
substrate as compared to their natural microhabitat, 19.05 ± 0.58 % in
FS and 19.52 ± 0.29 % in RD. In contrast, exposed individuals tend to
be more active in the rubble-dominated substrate. These observations
provide key insights on the diurnal behaviors of hatchery-reared
Stichopus cf. horrens juveniles which are reportedly nocturnal. Lastly,
these findings warrant further investigations of the underlying
mechanisms behind these behaviors, as well as their implication on the
growth and survival of this species
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Reproductive Biology of the Granular Ark Tegillarca granosa (Linnaeus, 1758) (Mollusca:
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The reproductive biology of the granular ark Tegillarca granosa
(Linnaeus, 1758) was investigated over one year from November 2018
to October 2019 from the gleaning area in Batan, Aklan, Western
Visayas. A total of 600 individuals with shell lengths ranging from 27.25
to 70.55 mm was analyzed through the computation of the
gonadosomatic index (GSI) and standard histological techniques. The
overall sex ratio was 1M: 1.31F which was significantly different in
favor of females (χ2 = 10.312, p=0.001). Unequal sex ratios were also
noted when the arks where divided into groups according to shell
lengths in 5.0 mm intervals. The tendency of increase in the proportion
of female with increase in shell length and the occurrence of occasional
hermaphrodites (1.83 %) may suggest protandric development in
some individuals. Four stages of gametogenesis were identified in male
and female ark shells: developing, mature, partially spawned, and
redeveloping. The absence of immature individuals may be an artifact
of selective collection of gleaners favoring bigger individuals. Minimum
size at sexual maturity was observed at 30 mm in males and 34.85 mm
in females. Hence, the minimum size at sexual maturity of granular arks
in Batan, Aklan can be taken as 35 mm. Spawning occurred year-round,
with peaks occurring in October to November in males and July to
October in females coinciding with the southwest monsoon. In this
study, it is recommended that granular arks smaller than 35 mm must
not be collected and gleaning must be regulated during spawning peaks
(September to November) to ensure sustainable harvesting of T.
granosa.
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Macroinfaunal assemblages in the Calaparan seagrass beds, TINMAR,
southern Guimaras, Philippines were sampled on September 16, 2013
following the NaGISA sampling protocol with an effort to monitor
biodiversity in nearshore habitats. A total of 43 macroinfaunal taxa
was identified, with an overall mean density of 17, 749.47 ind. • m-2
found to be considerably higher than other seagrass habitats in the
Philippines. Identified macroinfaunal taxa were predominantly
composed of crustaceans and nematodes, both having similar
composition of 34% followed by polychaetes (27%). Among 23
identified polychaete families, Syllidae was the most abundant
followed by Capitellidae. Furthermore, Family Syllidae was classified
into subfamilies and genera. Of the 3 identified syllid subfamilies,
Subfamily Eusyllinae was the most dominant (45%) and diverse (5
genera reported). The most abundant genus under this subfamily was
Pionosyllis sp. (25.7%). The abundance was likely due to their various
feeding modes particularly in every syllid species. Statistical analysis
showed no significant difference on macrofaunal densities between
transects (p>0.05) suggesting the distance was not enough to cause a
great variation to their distribution even as the higher abundance
observed in the intertidal transect (T1) could be related to their
preference for finer sediments. Burrowers and deposit-feeders like
polychaetes and nematodes were abundant in intertidal areas (T1)
composed predominantly with finer sediments, proving their
preference to smaller particles positively related to high food
availability. In contrast, mobile organisms like crustaceans such as
gastropods preferred coarser sediments in subtidal (T2), since porous
particles provide interstitial spaces essential for their mobility.
Overall, the macrofauna showed a weak positive correlation with
seagrass cover (R=0.08) and sediment characteristics (granules:
R=0.44; fine sand: R=0.32; very fine: R=0.33), suggesting that these
were not the main factors affecting macrofaunal distribution and
abundance in Calaparan seagrass beds but could be other factors (life
history, competition, predation).
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Gonadal Development of the hiant venus, Marcia hiantina (Lamarck 1818) (Mollusca, Bivalvia:
Veneridae) from Banate Bay, Iloilo, Eastern Panay, Philippines
Switzel S. Lapara, Annabelle GC del Norte-Campos
Marine Biology Laboratory, Division of Biological Sciences, College of Arts and Sciences, University of the
Philippines Visayas, Miagao, Iloilo 5023
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ABSTRACT

The hiant venus, Marcia hiantina occurs in inter- and subtidal areas of
Banate Bay, Iloilo where it has key contribution to fisheries. However,
stocks in the area are declining and in order to formulate sound
management strategies, information on the reproduction biology of the
species is prerequisite. Gonadal development and spawning periodicity
of the hiant venus, Marcia hiantina from Banate Bay was studied for a
CORRESPONDENCE
two-year duration (June 2018-May 2020). Clams were collected
monthly from catches of gleaners in the area. Six gonad stages for each
Email:
switzelapara19@gmail.com sex were described based on histological examinations: immature,
developing, mature, partially spawned, redeveloping and spent.
Immature or indeterminate gonads were also noted. Although
PRESENTATION CODE
occasional presence of hermaphrodite gonads was observed, the
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species is still functionally dioecious with 1.00M: 1:02F sex ratio. Sexual
maturity is attained at 27.8mm for males and 29.5mm for females. The
hiant venus has a continuous breeding season however peak of
spawning activities occurred in the months of August to October and a
minor one between February to March which coincide with the
monsoon transition months due to the decrease in salinity and nutrient
influx during these months. Shells with sizes smaller than 30mm should
not be collected and collection must be regulated during the peak of
spawning activities of the species to leave a portion of reproductively
mature stocks to ensure sustainability of the fisheries.
hiant venus, gonadal
development, sexual
maturity, sustainable
fishery, Banate Bay
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Predator conditioning of cultured Holothuria scabra juveniles: role of experience on predator
recognition and escape response
Olivier Josh C. Caasi, Tomilyn Jan S. Garpa, Marie Antonette Juinio-Meñez
The Marine Science Institute, University of the Philippines Diliman, Quezon City 1101
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Holothuria scabra, or sandfish is known to exhibit defense strategies
which may help in evading predator capture. However, cultured
individuals often exhibit deficits in behavior which may confer
vulnerability to predators. The study documented predator-prey
behavioral interactions and investigated the role of experience which is
hypothesized to shape predator recognition and behavioral responses of
juvenile sandfish to a specialist holothurian predator, Tonna sp. The
effect of predator conditioning was evaluated through a two-part
experiment: simulated predator attacks and 24H predator exposure was
conducted initially, followed by Y-maze choice feeding assays in a series
of laboratory experiments using predator-conditioned and naïve
juveniles. Conditioning was done by subjecting sandfish juveniles to
subsequent predator contact lasting five seconds each, followed by
further exposure for 24 hours. In the simulated predator attacks,
juveniles exhibited escape responses such as writhing, swelling, and
crawling away after each contact with the predator. However, there was
a decrease in the intensity of the responses after seven repetitions in
three hours among twenty-seven individuals. Similar escape responses
in both juvenile treatment groups were observed in Y-maze choice
feeding assays upon predator contact. The foraging behavior of Tonna
sp. suggests a highly specialized olfactory detection of prey evidenced by
its consistent choice of arm with a juvenile. Overall, there was no
apparent difference in burying behavior among naïve and conditioned
juveniles. This study clearly showed the presence of anti-predator
behaviors among juvenile sandfish, but these may not be sufficient to
avoid or deter Tonna sp. While it is evident that waterborne chemical
cues are responsible in facilitating the predator detection and
recognition of prey, no distinct difference in behavior was observed for
conditioned and naïve juveniles. Further studies are needed to confirm
whether predator conditioning can be practically used in improving
juvenile survival upon release.
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Growth performance and sheltering behavior of the juvenile sea cucumber Stichopus cf.
horrens at different stocking densities
Julie Clarice Rubite Salva, Marie Antonette Juinio Meñez
Marine Invertebrate Ecology Laboratory, Marine Science Institute, College of Science, University of the
Philippines Diliman, Quezon City
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Stocking density is a priority topic in aquaculture research because it
influences growth and behavior of cultured animals, including sea
cucumbers. The effects of stocking density on the juveniles of an
emergent culture species Stichopus cf. horrens were investigated in the
field and in the laboratory for the first time. S. cf. horrens juveniles (120
days after fertilization) were reared in the field for 30 days using bottomset trays at three stocking densities (25, 50, and 100 ind. tray-1), with
and without shelters. Results have shown that absolute growth rate
(AGR) decreased as the number of juveniles in a culture unit increases.
This decrease in AGR was accompanied by an increase in coefficient of
variation in body length (CV). The addition of polyvinyl chloride (PVC)
pipes resulted to a lower CV, suggesting that shelters minimize
intraspecific interaction and crowding stress. In the laboratory, the
activity pattern, shelter utilization, and aggregation density of S. cf.
horrens juveniles (210 days a.f.) at three stocking densities (13, 26, and
53 ind. tray-1) were further investigated. Results show a lengthened
feeding duration with increase in stocking density but no apparent
difference in diel activity pattern. Juveniles across treatments were
mostly found inactive and aggregating on the undersides of PVC pipes.
Aggregation density increased with stocking density reaching up to >10
juveniles per aggregation in T53. Results clearly showed that CV at high
stocking densities were higher than at low stocking densities, and
growth rate was negatively correlated with density, possibly due to
crowding stress. Further, the presence of artificial structures, either as
shelter or grazing area, can mitigate the negative effects brought by
increase in stocking density. The use of artificial shelters and
optimization of stocking density will be essential in scaling-up the
culture production of this high-value species
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Benthic mollusks associated with Seagrass Beds in Danao Bay, Northen Mindanao, Philippines
Jamaicca Mae E. Taboy1, Jose Angelo A. Responte1, Ronaldo R. Orbita2, Maria Luisa S. Orbita1,
Maria Lourdes Dorothy G. Lacuna1
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Mollusks is one of the most diverse groups of animals on the planet
and the Philippines is considered a mega-diverse country in terms of
mollusk diversity. They are a vital ecological resource, and their
CORRESPONDENCE
significance has provided protein subsistence to coastal
communities. This study was performed to contribute valuable and
Email:
sufficient information regarding the composition, diversity, and
jamaiccamaetaboy@gmail.com abundance of benthic mollusks in Danao Bay's intertidal zones. Field
assessments were done during low tides on February 7, 2020,
following the transect quadrat method. A total of sixteen (16)
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molluscan species were observed in the sampling stations, of which
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twelve of these species were categorized as edible. Most of the
molluscan population encountered on the intertidal zones where
seagrass beds are present belonged to Class Gastropoda. ShannonWeaver Index showed that the molluscan assemblage of living
mollusks was moderately diverse and uniformly distributed along
the shorelines of Danao Bay with no species that tend to dominate.
Furthermore, high density values among edible mollusks were noted
and this may be due to the presence of non-fishing zone Marine
Protected Area near the surveyed sites, namely Baliangao Protected
Landscape and Seascape.
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Archipelagic genetic structure and connectivity of the stony coral Pocillopora acuta across
multiple spatial scales
Andrew F. Torres1,2,3, Irvin B. Rondolo4,5, Rachel Ravago Gotanco1
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The spatial scale of dispersal and recruitment is an important
consideration in the development of resilience-based coastal
management interventions. For this purpose, sessile benthic corals
with wide-ranging dispersal potential can serve as useful proxies for
studying population connectivity of marine organisms. In this study, we
examined the stony coral Pocillopora acuta, a broadly distributed reefbuilding species observed to be capable of both short- and longdistance propagule dispersal. Using multi-locus genotypes (MLGs)
generated from 14 polymorphic microsatellite loci, we evaluated the
levels of genetic diversity, structure, and connectivity among 21
populations of P. acuta (N = 821 colonies) across the Philippine
archipelago. Hierarchical analyses were done at four levels of spatial
scale: transect (40 m), reef system (20 km), island group (650 km), and
biogeographic region (1,200 km) scales. Within-population and reefscale comparisons of clonal richness suggest the contribution of both
parthenogenic and sexually produced P. acuta larvae to recruitment.
The co-occurrence of clonal MLGs among several populations provide
evidence of realized dispersal (i.e., demographic connectivity) for up to
110 km. Levels of genetic differentiation varied with the scope of
populations ranging from FST = 0.0279 (reef system), FST = 0.0821
(island group), to FST = 0.0717 (biogeographic region). Significant
genetic differentiation may already be observed between populations
5 km apart, which is further supported by Bayesian model-based
individual assignment tests and multivariate analyses. Estimates of
relative migration among populations show strong signals of localized
recruitment in each site and, to some extent, between sites within
biogeographic regions. The generally limited albeit varied dispersal
ranges for this species underlines the relevance and importance of
scale-contextualized management initiatives that are geared towards
protecting connectivity pathways between reefs and within
biogeographic regions, while also conserving the diversity of
genetically differentiated populations.
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Population genomics and biophysical modelling reveal spatial patterns of genetic connectivity
among sandfish Holothuria (Metriatyla) scabra populations along the western Luzon coast
Deo Angelo Macahig1, Monal Lal2, Josephine Dianne Deauna1, Cesar Villanoy1, Marie Antonette JuinioMeñez1, Rachel Ravago-Gotanco1
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ABSTRACT

The sandfish Holothuria (Metriatyla) scabra is a high-value commodity
widely traded in dried form (bȇche-de-mer). Considered as
overexploited throughout much of its distributional range, local
declines have been reported for natural populations, highlighting the
need for management options for the species. This study examines
genetic connectivity of sandfish populations across the western Luzon
CORRESPONDENCE
coast using genome-wide single nucleotide polymorphism (SNP)
markers generated from high-throughput DNA sequencing (DArT
Email:
dasmacahig@msi.upd.edu.ph sequencing). Population genomic analysis based on 7,898 putatively
neutral SNPs revealed significant genetic differentiation among
populations sampled across 7 sites (FST = 0.0125, p < 0.05), indicating
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limited gene flow along the western Luzon coast spanning a distance
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of ~450 km. Multivariate and Bayesian approaches consistently
identified four distinct genetic clusters concordant with geographic
location. Migration networks suggest asymmetric northward gene
flow across the western Luzon coast, broadly concordant with annual
mean northward dispersal estimated from simulations of passive
larval dispersal driven by ocean currents. However, redundancy
analysis does not reveal a significant correlation between realized
dispersal (from genetic data) and predicted dispersal (from simulated
larval dispersal). Further, genetic differentiation is not consistent with
a pattern of isolation-by-distance, with the northernmost sites in the
Ilocos region inferred as a potential admixture zone, serving as sink
populations even from more distant southern sites. Combining genetic
and biophysical modelling approaches to examining population
connectivity provides insight into the influence of environmental
variables such as oceanographic circulation and geographic distance
on realized dispersal among sandfish populations. Pragmatically,
population genomic analysis provides useful baseline information on
sandfish stock structure and connectivity which are crucial for the
development of resource management and conservation strategies for
this valuable fishery resource.
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Cryptic species of the dominant Acropora japonica Veron, 2020 in the temperate waters of
Southwestern Japan
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Genus Acropora corals have a high morphological variation which
might obscure taxonomic identification. Cryptic speciation is one of the
most difficult attributes in the taxonomic identification of closely
related species. In the temperate region of Japan, we found a different
morphotype of Acropora with inner and outer colony shape similar to
Acropora japonica and Acropora solitaryensis respectively, but its
vertical branches are more similar with A. japonica. No evidence on the
relationship between this morphotype and A. japonica was reported.
We compared the morphological characters between this morphotype
and A. japonica and conducted molecular phylogenetic analyses
together with A. solitaryensis. We determined the macromorphology of
the vertical branches’ basal width and height of the bleached colonies
of this morphotype and A. japonica. Micromorphological characters
(axial and radial corallites) were also observed. DNA sequencing and
molecular phylogenetic analyses were analyzed using mitochondrial
DNA (mtCR) and genomic DNA (Exon_3684) molecular markers to
determine the genetic relationship between the two species including
A. solitaryensis. The results revealed that although this morphotype and
A. japonica have similar vertical branch shapes, the basal width and
height of their vertical branches are distinct. Axial and radial corallites
between the two species showed different shapes and sizes. Results on
molecular phylogenetic analyses showed that this morphotype and A.
japonica are closely related but form two separate clades while A.
solitaryensis formed a distant clade from the two species.
Morphological differences of the vertical branches’ basal width and
height suggest that this morphotype and A. japonica were two different
species. However, their micromorphological characters showed
unclear results. Their molecular analyses indicate a slight divergence
between this morphotype and A. japonica. Our study suggests that this
morphotype is more similar to A. japonica, however, further
investigation on ecological characters (e.g. fertilization) is needed to
confirm cryptic speciation occurrence.
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Decadal changes in reef fish diversity in the Central Visayas
John Whalen, Eric Garcia, Jemelyn Baldisimo, Kent Carpenter
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The Central Visayas of the Philippines is a global epicenter of marine
fish biodiversity. Hypotheses attribute this peak of species richness
within the Coral Triangle to processes that occur at geological time
scales. However, changes in biodiversity may occur on ecological time
scales, allowing for the assessment of the potential impact of
anthropogenic activities. Low species richness in the Central Visayas
has previously been associated with stressors such as habitat
degradation, overfishing, and harvesting individuals for the aquarium
trade. Many marine protected areas (MPAs) have been established
throughout the Philippines in order to mitigate the cumulative negative
effect of these stressors. While most of the country’s MPAs lie within
the Central Visayas, this region has been termed the “epicenter of
conservation adversity” within the Philippines. This study examines
patterns of diversity in select reef fish communities within the Central
Visayas that were sampled in the 1970s and 2010s. These two surveys
used similar sampling methods and were conducted by the
Smithsonian Institution and the California Academy of Sciences,
respectively. Individual- and sample-based species accumulation and
rarefaction curves were used to create snapshots of species diversity
from these distinct periods. Results indicate species richness
reductions of 7.4% per decade in the Central Visayas over the past four
decades, a greater rate than previously suggested. Despite observations
of increases in species richness at local scales and a high abundance of
MPAs, species richness is decreasing in the Central Visayas. Unless
threats to these marine resources are reduced, further declines can be
expected.
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Embryology and reproductive capacity of Sargassum oligocystum Montagne, 1845 in Iligan bay
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ABSTRACT

In the Philippines, the brown seaweed Sargassum oligocystum is
experiencing exponential depletion in the wild due to
overexploitation in response to an increasing demand for the
seaweed in the export market. However, no culture techniques have
been developed to observe in detail the early development of this
CORRESPONDENCE
species for mariculture and stock enhancement. This study aims to
determine the embryology, reproductive capacity, and suitable
Email:
marialyneuterpe21@gmail.com substrates for best growth and survival of S. oligocystum. A total of
eleven fertile thalli of S. oligocystum were collected from the
intertidal area of Naawan, Misamis Oriental, Philippines in January
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2021. Experiments were conducted simultaneously in complete
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block design with three replications. Results of the study showed
that fertilized and unfertilized eggs were released from the
receptacles after 5 days. The embryonic development of S.
oligocystum followed almost the same pattern as the other
Sargassum species: the presence of unfertilized eight- nuclei
embryo, eggs undergoing cell division upon fertilization, and the
presence of dense rhizoids after 4- 5 days from release. To
determine reproductive capacity, primary branches were divided
into 3 equal parts (lower, middle, upper). The lower part recorded
the highest number of eggs at 630 eggs/receptacle followed by the
upper and the middle parts at 560 eggs/receptacle and 35
eggs/receptacle, p < 0.01, respectively. High number of progenies
was recruited in clay bricks (3.37 ind./cm2, p < 0.01) than in nylon
rope (0.79 ind./cm2) and plastic binder (0.52 ind./cm2); with
growth rate of 0.008 mm day-1, 0.003 mm day-1 and 0.006 mm day1; and percent survival of 1.27%, 0.30% and 0.20%, respectively.
The present study implies the potential of S. oligocystum for egg
mass production in the hatchery to enhance wild stock. Further
study should be conducted in the mariculture and mass production
of S. oligocystum in the hatchery for stock enhancement.
brown seaweed, early
development, receptacles, egg
germination, progenies
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Initial checklist of marine fauna in Banwa Private Island, Roxas, Palawan, Philippines
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Effective and long-term management of island resorts complement
the government’s eco-tourism and biodiversity restoration programs,
fundamental for sustaining the flow of revenue. Prior to the start of its
full operation, an initial checklist of marine fauna and notes on the
conservation status was conducted to serve as baseline in evaluating
the management effectiveness of Banwa Private Island (BPI). Photos
and video clips obtained from day and night diving and snorkeling
activities in 2018 and 2019 were examined to come up with a
checklist. In total, we documented 231 species, mostly fishes (132
species), mollusks (35 species), echinoderms (26 species), and
sponges (23 species). Some of these are listed in Appendix I and II of
Convention on International Trade in Endangered Species of Wild
Fauna and Flora (CITES). Other species are categorized as threatened
by International Union for Conservation of Nature (IUCN). The
number of listed species are expected to rise with long-term and
effective safeguarding of the island. Spatial and temporal studies on
abundance and sizes of commercially exploited species could further
verify the importance of BPI as a marine sanctuary.

CORRESPONDENCE
Email:
njmf19mecha@gmail.com
PRESENTATION CODE
MRB-SO-13

161 | Book of Abstracts|July 2021|PAMS16

Student Oral
Presentation
INVITED
PLENARY

The black, red, and white spot disease observed in hatchery-cultured Kappaphycus alvarezii in
UPMSI-Bolinao Marine Laboratory, Bolinao, Pangasinan, Philippines
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The red seaweed Kappaphycus alvarezii has been clonally cultivated as
raw materials for carrageenan production in many countries (i.e.,
Philippines, Indonesia, Malaysia, and Fiji Islands) since the 1970s. With
increasing worldwide demand for carrageenan-producing seaweed
biomass to sustain the industry, the physiological integrity of different
cultivars must be conserved. Farmed seaweeds are exposed to different
environmental stress factors which may weaken their vitality and
render them more susceptible to epi-/endophytes and disease-causing
microbes. Consequently, growth and biomass production, carrageenan
yield and quality can be seriously compromised. The occurrence of red
algal species growing within Kappaphycus alvarezii has not been
reported in the Philippines. The incidence of endophytic red algae
causing what we called the “black, red, and white spot diseases” was
first observed and reported in hatchery-cultured K. alvarezii. After
initial infection with endophytic red algae, the thallus surface exhibits
roughening, darkening, and/or hardening making them more
susceptible to secondary epiphytic algal infestation (i.e., Cladophora sp.,
Ulva sp., Bryopsis sp.). Holes or wounds were also observed in areas
where black and red spots were located. The wounding of the cultures
later resulted in fragmentation due to microbial attacks. Endophytic
red algae exhibited a relatively simple morphology which makes them
difficult to identify. Live algal isolates were cultured to reveal valuable
taxonomic characters using microscopy and will then be used for DNA
metabarcoding for species confirmation. Aside from the discreet
endophytic red algae detected in our cultures, epiphytic filamentous
red algae (i.e., Melanothamnus sp., Acrochaetium sp.) were also noted
which caused outbreaks in a span of two months that resulted in a
drastic loss of biomass. The present study is the first report of epi/endophytic red algae found in hatchery-cultured K. alvarezii in the
Philippines.
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Insights from the catches of fine mesh nets in Northern Iloilo
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The fish resources in the Visayan Sea are now overexploited. This is
evident as recent studies have shown that the reproductive capacity of
the dominant species, Sardinella gibbosa, is already much reduced. The
preponderance of juveniles in the catches contributes substantially to
this condition. Aside from enforcing a closed season timed with peak
spawning, other measures are necessary to ensure viable recruitment
to the stock year after year. Strict regulation of gear types catching early
juvenile fish is one such measure. To determine the impact of finemeshed gear on fish catches in northern Iloilo, the amount, species
composition and size structure of catches from fish corrals and boat
seines were examined from June 2020 to April 2021. Boat seines
(sinsuro) catch about 600 mt per year, with catches represented by 55
taxa belonging to 35 families of fish and invertebrates. Engraulids made
up the bulk (75%) of the catch. While clupeid fry with a mean length of
2.4cm SL (range: 1 – 7.2 cm SL) made up on average 7-8% of the total
catch, this proportion increased to 15-18% during peak monthly
catches in December and January. Fish corrals (punot), on the other
hand land only about 47mt, with catches represented by more taxa (97
species). Gerres oyena, Portunus pelagicus and Pelates quadrilineatus
made up the bulk of the catches (40.7%). Juvenile sardines showed a
modal size between 6.5 – 7 cm SL and made up about 10% of the catch
in January when fish corral catches were also high. Regulating boat
seine and fish corral activities in December and January would reduce
catches of juvenile sardines in the area.
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Dapitan City is an excellent site for surveying intertidal mollusks since
different and diverse species were to be found. Mollusks are considered
as excellent ecological indicators, their status provides a window into
the health of the entire ecosystem. Thus, this study was done to supply
sufficient information on the diversity, abundance and distribution of
mollusks. On June 12-14, 2018, field samplings were done in two
marine protected areas (MPAs) in Barangay Tag-ulo and Barangay
Guimputlan, Dapitan City, Zamboanga del Norte, Philippines by
following the transect-quadrat method laid down during low tides.
Thirty-three (33) mollusks species were encountered in Barangay Tagulo, of which twenty-two (22) species were identified as edible. In
Barangay Guimputlan, fifty-three (53) mollusks species were collected
where the thirty-two (32) species were classified as edible. Majority of
the molluscan species encountered and identified belonged to Class
Gastropoda. Using the Shannon-Weaner diversity index, both
barangays showed highly diverse molluscan population, with the edible
species being extremely abundant in these areas. The edible species,
Strombus labiatus and Strombus urceus were very dominant. The
number of edible species at each station was compared, it was
discovered that in station 2, species were more abundant than in
station 1. It is suggested that the strict implementation of rules in a
marine protected area and the food availability of the species may be
the factors maintaining their abundance and distribution.
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Fluctuating Asymmetry (FA) in Scars and Shell Outline of Mud Clam Geloina erosa (Solander,
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Fluctuating Asymmetry (FA) is a small random deviation from a perfect
symmetry of bilateral paired organisms which is usually measured as
numerically unequal variances between the absolute left and right
sides and is a useful feature to monitor developmental stability and also
ecological stress (pollution). This study was conducted to indirectly
determine the condition of the mangrove areas located in Panguil and
Iligan bay, Philippines by looking into the level of fluctuating
asymmetry (FA) in populations of Geloina erosa. At least 30 samples of
the mud clam were obtained per site thru traditional gleaning. The
samples were cleaned and properly scanned and subjected to
landmark-based geometric morphometrics (GM) analysis. Eighteen
landmark points for outline and 16 landmark points for scars were
digitized from the scanned images of a total of 235 mud clams.
Symmetry and Asymmetry in Geometric Data (SAGE) software was
used to describe fluctuating asymmetry (FA) and Procrustes ANOVA
was used to test the level of significance of FA. Results revealed
significant FA levels in the shell outline, right and left scar of the mud
clam in all areas with highest F value on the outline samples from
Kolambugan, Lanao del Norte, and from Lala, Lanao del Norte for the
right and left scars indicating a higher level of stress in these areas
compared to Zamboanga del Sur, Gango, Ozamis City and Naawan,
Misamis Oriental. This study shows the potential of using geometric
morphometrics, particularly FA as a biomarker for the presence of
stress and the utility of G. erosa as bioindicator of stress in a particular
habitat.
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Detailed Side-Scan Bathymetry of Monad Shoal, Cebu Province
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We present a method of mapping seafloor bathymetry using Airmar
Single Beam and Simrad Side-Scan interferometry echo-sounders, with
positioning, inertial and compass systems. The data is curated and
assembled in Chesapeake SonarWiz v7.5 Hydrography Suite software
and visualized in a pan-able, three-dimensional manner.We
demonstrate our method by mapping Monad Shoal, a shoal near
Malapascua island in the Cebu province which rises from approx. 200
meters to within 13 meters of the ocean surface. We mapped Monad
Shoal with a resolution of 10 by 10 meters. The advantage of storing
the bathymetric data in the chosen format is that it can easily be
integrated with other data types, such as current velocities measured
with ADCPs or biological data gained during fish visual censuses. The
interactive, three-dimensional way of displaying the bathymetric data
furthermore makes it ideal for presenting dive site information in
scuba tourism.

CORRESPONDENCE
Email:
diego@bluenomads.org
PRESENTATION CODE
NRM-02

167 | Book of Abstracts|July 2021|PAMS16

Oral Presentation
INVITED
PLENARY

Individual-based modeling of effects of varying salinity and inundation to the structural
complexity of mangrove stands in the Philippines
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There is limited information on the impact of stressors such as salinity
and inundation on the structural complexity index (SCI) and stand
characteristics of mangroves. Understanding the impacts of these
different stressors is important to provide information and insight into
if and how these mangroves will cope if subjected to changes. An
individual-based model was developed to investigate the long-term
impact of these stressors. Mangroves were modeled based on biomass
(initial and maximum), zone-of-influence (effective area and radius of
interaction), tree diameter, age (initial and maximum), salinity
threshold, and mortality rate. The model simulated the effects of
different levels of salinity, inundation, and the combined salinity and
inundation on tree competition, growth, reproduction, and mortality.
The competition was affected by the zone-of-influence (ZOI) of each
tree, directly related to tree diameter. The growth process was
measured through the changes in tree diameter. Reproduction
occurred when mangroves reached maturity, and if there was available
space for the seedlings to occupy. Mortality was based on the absence
or reduced growth within the last 10 consecutive years. Field
observations from two sampling periods between 2016 to 2017 were
used to parameterize and validate the model in: natural and planted
stands in Bani, Pangasinan (northwest Luzon), natural stands in
Calapan, Oriental Mindoro (southwest Luzon), and Las PiñasParañaque Critical Habitat and Ecotourism Area (LPPCHEA; National
Capital Region). The representative mangrove stand types were
simulated and these models were run under varying stressor
conditions. Preliminary observations indicate the potential of the
model to show variations in the SCI due to its sensitivity to changes
across stands and time. Results from these simulations were used to
derive insights into the changes in structural complexity for different
mangrove stand types. Our developing model can be used as a
reference to apply appropriate conservation and management
practices.
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Massive corals incorporate isotopic and geochemical proxies within
their skeleton that vary with oceanographic factors such as sea surface
temperature (SST). In recent years, the most reliable proxies for SST
reconstruction on corals are Sr/Ca and δ18O. However, these methods
are time-consuming and involve extensive subsampling and wet
chemistry techniques to obtain accurate and precise elemental and
isotopic data. 3D X-ray computed tomography (3DXCT) is a fast, nondestructive, and non-invasive technique used for the threedimensional visualization and characterization of an object of interest.
In this study, we explore a novel method of reconstructing SST using
3DXCT on Porites spp. coral cores from Baler, Aurora, Philippines.
Results show that Gray Values (i.e., a value representing the
lightness/darkness of a pixel from the X-ray image) can be
successfully correlated to daily records of SST taken from the OISST
dataset. We were able to establish a relationship of SST = 0.314*(Gray
Value) + 10.012, and an R2 value of 0.8734. The spatial resolution of
the 3DXCT is 54 µm, which corresponds to a temporal resolution of
about 2.5 days. These results demonstrate that 3DXCT of coral cores
is a fast, non-destructive, and viable tool to reconstruct SST in almost
daily resolution. This method can extend and improve SST records in
locations where coral cores can be collected.
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Though recently used in aquaculture, most of the probiotics that fish
farmers use come from terrestrial origins. Because of the differences
in the environment of the fish and the source of the probionts, the
beneficial effects of terrestrial probiotics may be affected; thus, it is
important to use host-derived probionts or from the environment of
the cultured organism to ensure higher efficiency of the probionts.
Hence, this study aimed to isolate and characterize potential probionts
from brackishwater that is used for fish or shrimp culture by enriching
the water with organic sources with high C:N ratio. Brackishwater was
collected from the Iloilo River and placed in 20-li containers and
enriched with either molasses or brown sugar to stimulate bacterial
growth. Water quality was monitored over a period of thirty days and
total heterotrophic bacteria was counted every five days. Bacterial
isolates were tested for their antagonistic activities against shrimp and
fish bacterial pathogens using in vitro assays and further characterized
using biochemical and molecular methods. Results of the study will be
presented in terms of the effects of the various carbon sources on
water quality and bacterial populations, the number of bacterial
isolates with antagonistic activities and the biochemical profile and
molecular identity of the bacterial isolates. The implications of the
study indicate that enrichment of brackishwater for aquaculture
purposes may increase the possibility of isolating potential probionts
that can be used for fish or shrimp.
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Otolith shape analysis as a possible tool for stock discrimination of yellowfin tuna in the
Philippines
Annie Louise Piñaloza1, 2, Jumari Fernandez1, 2, Arnold Gaje2, 3 Gerard Dumancas2, 3, 4,
Ricardo Babaran1, 2
1

Institute of Marine Fisheries and Oceanology, College of Fisheries and Ocean Sciences, University of the
Philippines Visayas, 5023 Miag-ao, Iloilo
2 Fisheries Biology and Otolith Research Laboratory, University of the Philippines Visayas,
5023 Miag-ao, Iloilo
3 Department of Chemistry, College of Arts and Sciences, University of the Philippines Visayas,
5023 Miag-ao, Iloilo
4 Mathematics and Physical Sciences Department, Louisiana State University of Alexandria, 8100 Hwy 71
South Alexandria, Louisiana, 71302 United States of America
KEYWORDS

ABSTRACT

Yellowfin Tuna, stock
structure, Philippine
fisheries management,
otolith shape analysis

Yellowfin tuna (Thunnus albacares) is one of the most commerciallyimportant marine fishes in the Philippines. Current stock assessment
and management of this species in the Philippines assume that it is
part of a large panmictic stock within the Western and Central Pacific
Ocean (WCPO). However, results from previous studies on the stock
structure and movement of this species suggest the possible presence
of distinct subpopulations and management units within the WCPO
region. Therefore, in this study, we investigate the feasibility of using
otolith shape analysis to discriminate for putative yellowfin tuna
stocks present in the Philippines. Subadult and adult yellowfin tuna
(fork length: 25 to 166 cm) were collected by municipal and
commercial fishery from the known tuna fishing grounds in Sulu Sea,
Celebes Sea, West Philippine Sea and Philippine Sea. Otolith shapes for
the collected samples were defined using Fourier and Wavelet
analysis. Spatial, temporal and fish size-based variability in otolith
shapes were examined. Our initial results indicate that otolith shapes
varied between locations. This finding suggests that multiple groups
of yellowfin tuna with unique life and environmental histories
contribute to the fishery in major tuna fishing grounds of the
Philippines. Further studies on the accuracy of otolith shape analysis
and other approaches (e.g., body morphometrics, otolith chemistry
and single nucleotide polymorphism markers) in discriminating
between stocks and estimating mixing rates of yellowfin tuna in the
Philippines are being conducted by our research group.
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FISHing corals: the potential role of fluorescence in situ hybridization in coral karyotyping and
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Karyotyping is the process of pairing and ordering all the chromosomes
of an organism. Karyotype, the visualization of the chromosome
arrangement, provides information on aneuploidy, polyploidy, and
sexual form of the organism through the sex chromosomes. Other than
humans, karyotypes of many important crops and farmed animals are
well-established, considering the importance of chromosomal
information in genetic breeding. However, for stony corals, their
karyotypes are poorly explored, despite the increasing popularity of
coral breeding. This is primarily due to short and similar sized
chromosomes of stony corals which cannot provide enough banding
patterns when using the conventional techniques in staining their
chromosomes. This study presents how fluorescence in situ
hybridization would aid in coral karyotyping and polyploidy
determination by targeting repetitive genes as chromosomal markers.
Probes were prepared from the sequence of 5S rRNA and core histone
genes of Acropora pruinosa. To determine which chromosome number
the hybridization signals appeared, a tentative karyotype was
constructed based on decreasing chromosomal lengths. The 5S rRNA
probes hybridized on chromosome 5, while the core histone gene on
chromosome 8. The probe prepared from core histone genes also
effectively produced hybridization signals on other 7 species of
Acropora which reveals duplication of chromosome sets (triploidy and
tetraploidy) in some species. These karyological data may improve our
understanding on coral diversity by investigating polyploidy formation
among Acropora species.
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Oceanographic survey in the Kalayaan Island Group (KIG)
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The Kalayaan Island Group (KIG) is an important ecological site located
on the western side of Palawan. However, it was recently considered
as a hotspot for illegal, unreported, and unregulated fishing activities,
and other anthropogenic threats which prompted the Bureau of
Fisheries and Aquatic Resources and partner agencies (Philippine
Navy and Philippine Coastguard) to conduct monitoring, control, and
surveillance activities on the area. This study was part of the said
activities which focuses on the oceanographic characteristics of KIG in
a single season. The surveyed area covered fifteen stations which were
classified into inshore and offshore zones. Sampling commenced on
May 30, 2020 and ended on June 02, 2020. The collection of samples
for biological (phytoplankton fish eggs, and fish larvae) and physicochemical parameters (chlorophyll-a, temperature, and salinity) were
conducted during the daytime at surface depth only. The abundance
and distribution of plankton, diversity of phytoplankton genera, and
the correlations of the parameters assessed were investigated. Results
of the study showed that phytoplankton and ichthyoplankton (fish
eggs and fish larvae) were most abundant on the inshore zone of KIG,
situated at the western side of Pag-asa Island. Relationship test bring
out significant correlation of phytoplankton and fish egg densities (pvalue= 0.004) while the abundance of fish eggs was significantly
correlated to all of the parameters assessed (p-values = < 0.05) except
for salinity concentration (p-value = 0.08). Moreover, the abundance
of fish larvae was significantly correlated to the abundance of fish eggs
(p-value= 0.02) and temperature (p-value= 0.01) only. These results
could indicate the difference in the characteristics of plankton in the
area. Concerning the diversity of phytoplankton, diversity is low (1-D
= 0.4706, H' =1.0830), probably due to the dominance of diatoms
belonging to the genera Chaetocerus and Bacteriastrum. It is
recommended that continuous assessment should be conducted on the
area to better understand the oceanographic processes in KIG
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Tidal Model & Analysis of Manila Bay and its Implications to Pollutant Discharges
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A two-dimensional vertically integrated tidal model of Manila Bay was
generated using an open-source software, Delft3DFlow, and was used
to determine the importance of wind and tides and its implications to
pollutant discharge and dispersal. Tidal forcing was defined using
harmonic analysis of a month of tidal data from 2 stations at the mouth
of the bay, Mariveles and Ternate. Three diurnal (O1, K1, Q1) and one
semidiurnal (M2) tidal constituents were used. It was found that there
was an increase in tidal phase from the southeast part of the bay,
Cavite, to the northwest part of the bay, Pampanga. Tidal amplitude
increases from the mouth of the bay to the head of the bay, Bulacan,
but the highest tidal amplitude is near the mouth of the Pampanga
River, which also explains flooding in these areas. The general flow of
current in Manila Bay is counterclockwise. The effect of wind to the
currents is very minimal, and only some parts near the coastline are
affected by winds. Theoretical conservative pollutant discharges in
main rivers such as Pasig River, Pampanga River, Paranaque River, and
a point source in Bataan was also modeled. It was found that among
the four discharge points, Pampanga River discharge will tend to be
the most concentrated. Pasig River discharge may have significant
concentrations up to Bulacan, Bulacan. Paranaque River discharge will
mostly affect Bacoor spit and Bataan point discharges will easily be
diluted and go outside the bay. This implies that there is the highest
potential for pollutant dispersal coming from Pasig River and
concentration coming from Pampanga River. Thus, efforts to control
pollutants coming from these sources should be intensified.
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Eddies are swirls of water that transfer momentum and water
properties, like heat, salt, and energy in the ocean. Properties of
eddies generated in the wake of the islands change spatially and
temporally when monsoon winds interact with the topography and
ocean currents pass through or along an island. This study presents
an analysis of the spatial and temporal variability of satellite-tracked
CORRESPONDENCE
mesoscale eddies in the Philippines from 1993 to 2018. Daily eddy
trajectory data and daily wind data extracted under the domain of 2.5Email:
25˚N and 108-135˚E were obtained from AVISO and CMEMS. Results
adelrosario@msi.upd.edu.ph indicate that seasonal wind stress curl is the dominant force in
mesoscale eddy formation in the western seas of the Philippines.
During the northeast (southwest) monsoon, cyclonic (anticyclonic)
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eddy formation is dominantly generated by wind stress curl. In
contrast, the eddy generation in the east of the Philippines is primarily
due to the recirculation of Kuroshio Current and is modified by the
changing bifurcation latitude of the North Equatorial Current. This
historical observation of eddies will provide key information in
identifying upwelling sites and productive areas due to the reversal
of monsoon and variability of the bifurcation latitude at the west and
east of the Philippines, respectively.
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Mapping the surface circulation within and around the Philippines is
generally limited both in time and space. An improved description of
the seasonal to decadal variability of the geostrophic circulation from
1993 - 2016 will be presented. The data used was geostrophic
velocities derived from the daily gridded sea level from satellite
observations. The data is freely available online and is distributed by
the Copernicus Marine Environment Monitoring Service (CMEMS) and
the
Copernicus
Climate
Change
Service
(C3S)
(https://cds.climate.copernicus.eu). The data was subjected to rotary
spectral analysis to determine the dominant signal and to obtain the
low frequency variability. The seasonal to decadal variability of
geostrophic circulation will then be characterized. This study will also
include the impact of the rise in the regional mean sea level to the
surface geostrophic circulation in recent decades, one of the most
important and well-known consequences of climate warming. The
results strengthen and extend those from previous work based on
analysis of hydrographic data, on limited direct observations, on
satellite image analysis, and on numerical modelling.

CORRESPONDENCE
Email:
crepollo@msi.upd.edu.ph
PRESENTATION CODE
OCE-04

177 | Book of Abstracts|July 2021|PAMS16

Oral Presentation
INVITED
PLENARY

Annual and seasonal variability in chlorophyll-a and sea surface temperature distribution of
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Regular monitoring of near-shore and open water parameters is
important in ocean research and ocean ecosystem management. The
objective of this study is to determine and interpret the annual,
seasonal, and spatial variability in chlorophyll-a (chl-a) and its
correlation with sea surface temperature (SST) and tide gauge data in
the Luzon Strait region. Moderate Resolution Imaging
Spectroradiometer (MODIS-Aqua Level 3 mapped 4 km-resolution)
Aqua satellite data on chl-a concentration and SST at from 2003-2019
were used in this study. Tide gauge station data were acquired from
the National Mapping and Resource Information Authority (NAMRIA).
Chl-a concentrations were found to be higher during the northeast
monsoon (October to February) which can be attributed to the
enhanced intrusion of the Kuroshio into the Luzon strait. Further
analysis using vorticity and divergence data derived from geostrophic
velocities from the Archiving, Validation, and Interpretation of Satellite
Oceanographic Data/Copernicus Marine Environment Monitoring
Service (AVISO+/CMEMS) showed that chl-a concentrations were high
in formed cyclonic eddies. The study also revealed a declining trend in
chl-a concentration (rate of change: -0.01121 mg m−3) from 20032019. Meanwhile, SST showed an inverse relationship with chl-a. And
sea level data showed masked effect of SST and chl-a variability during
the southwest and northeast monsoon.

CORRESPONDENCE
Email:
pmaloles@msi.upd.edu.ph
PRESENTATION CODE
OCE-05

178 | Book of Abstracts|July 2021|PAMS16

Oral Presentation
INVITED
PLENARY

Variability of Kuroshio Intrusion Using Altimetry Data From 1993 to 2020
Dhon Xean S. Bobis
Marine Science Institute, University of the Philippines Diliman, Quezon City
KEYWORDS

ABSTRACT

Altimetry Data,
oceanography, Luzon Strait,
Geostrophic Current

The variation of Kuroshio Current, the northward current that
bifurcates from the North Equatorial Current (NEC) has been a
considerable interest in studying the seasonal and interannual climate
variability. For this study, the global altimetry data such as sea surface
heights and geostrophic currents derived from the Ocean Topography
Experiment (TOPEX/Poseidon, Envisat, Jason-1 and OSTM/Jason-2)
from 1993 to 2020 was used. Gridded areas considered were within 5°
to 25° N and 115° to 132° E with a resolution of 0.25° x 0.25°. Results
show that the North Equatorial Current Bifurcation Latitude (NBL) and
the Kuroshio Current have an inverse relationship. Also, it was found
that Kuroshio Current was likely to leak into the South China Sea
during northeast monsoon and leap to the east of Taiwan during
southwest monsoon. Kuroshio intrusion was found to be strongest at
[16.4552°N, 122.6250E] with a correlation coefficient of 0.3233 with
the NBL. Further, this study will investigate in detail the spatial and
temporal variability of the Kuroshio intrusion in relation to the NBL.
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The subsurface chlorophyll maximum (SCM) is a phenomenon that
contributes significantly to the total primary production of the open
ocean but it is not observable from remote sensing, thus making
primary production based on satellite information highly
underestimated. In this study, we attempt to estimate the vertical
phytoplankton profile in the Philippine Sea from remotely sensed (RS)
images by applying a generic quantitative approach. The approach
initially uses the Generalized Additive Models (GAM) that allows for
non-linear relationship between response variables (chlorophyll
profile parameters) and predictor variables (RS parameters). This was
followed by Generalized Linear Models (GLMs) to create predictive
equations for each response variable. GAM was able to predict the
depth of the chlorophyll peak (zm) using surface chlorophyll, sea
surface temperature, sea surface salinity and photosynthetic active
radiation [R2 = 0.655, p<0.1]. Integrated chlorophyll biomass (h) was
significantly predicted using photosynthetic active radiation, sea
surface salinity, surface chlorophyll and wind stress [R2 = 0.431,
p<0.05], and peak width of the chlorophyll peak (σ) by sea surface
salinity [R2 = 0.38, p< 0.05]. No predictor variables were significant to
determine the baseline chlorophyll concentration. Using the
significant predictors determined from the GAMs, segmented linear
regression with breakpoints were able to create predictive linear
equations for three response variables. The GLM found stronger
relationships between surface chlorophyll, sea surface temperature
and sea surface salinity and zm (Adjusted R2 = 0.7284, p<0.05), but
weaker link between surface chlorophyll for h (Adjusted R2 = 0.25,
p<0.05). No breakpoints in the sea surface salinity were determined
for σ. The predictive equations were then applied to monthly satellite
images from 2016 to recreate the spatial distribution for zm, and h. The
predictions showed that the equations are best suited for offshore
estimations and could be refined if long-term observational data was
available. By establishing patterns of vertical distribution of primary
productivity in the Philippines, it may be possible to infer implications
on the potential for deep water fisheries.
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The hydrodynamics of Verde Island Passage (VIP) is highly governed
by the seasonal reversal of monsoons – northeast monsoon from
November to March (amihan), and southwest monsoon from June to
September (habagat). Field and underway observations in the past
have shown local wind-driven upwelling off the coast of Mindoro and
elevated chlorophyll in the vicinity of Verde Island during amihan.
However, little is known about the habagat conditions of this marine
corridor which may explain its productivity during the said period.
Here, data from ADCP and CTD castings and underway measurements
acquired during a cruise in VIP on July 22-24, 2019 (habagat season)
will be presented. Amihan and habagat conditions in the area will be
compared.
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The Tubbataha Reefs Natural Park (TRNP) is a marine protected area
and an important source and sink of coral and fish larvae in the Sulu
Sea; thus physical processes, such as internal waves (IWs) must be
studied to better understand how these affect marine life. IWs in the
Sulu Sea have been observed since the 1970’s, originating from Pearl
Bank and traveling northwest to the island of Palawan. It is known that
the properties of these IWs are dependent on the tidal activity on Pearl
Bank. Previous studies have described IWs, however, the
characteristics of the IWs that pass by TRNP have not been widely
studied yet. This is important because IWs can transport cold and
nutrient-rich waters to shallow coral reefs. In this study, we
characterized the IWs that pass by TRNP in terms of frequency, the
number of packets, crest length, and group speed. We used 2020
imagery from Zoom Earth, which collates high-definition satellite
imagery from Moderate Resolution Imaging Spectroradiometer
(MODIS) Terra and Aqua, and Suomi-NPP. From the images, the IWs
approaching the atolls of TRNP generally have a group speed of 6.22
kph. It was also apparent that not all IWs reach the atolls, only those
with an average crest length of 267.45 km. On the instances that IWs
reach the atolls, around 4 to 5 packets of IWs across the Sulu Sea are
observed. This also coincides with a tidal range of 0.9 to 1.2 meters in
Pearl Bank, 24 to 48 hours before the observation. These results
showed the characteristics of the IWs that reach TRNP which can be
used as a reference for further research on it and on its impacts on
marine life in TRNP.
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A Wave Glider (WG) is an autonomous surface vehicle produced by
Liquid Robotics, Inc. for the purpose of unmanned ocean monitoring
and operations. It is powered by wave and solar energy, which makes
it capable of long-term deployment, and is equipped with various
sensors that collect different oceanographic data. The WG has a lot of
uses, the United States for example, primarily uses the wave glider for
military defense purposes. In the Philippines, it is currently used for
research, specifically, oceanographic data collection for monitoring
and modeling purposes. To control the WG, a web-based Liquid
Robotics Wave Glider Management System (WGMS) is being used,
which entails a paid yearly subscription and limited customization for
local use. Moreover, the WG’s primary communication system uses
satellite communication, Iridium, to be able to operate it anywhere in
the world, or any part of the ocean. In this study, we aim to develop
our own web-based WGMS independent from Liquid Robotics’ by
understanding the communication system between a WG and their
server. Through this, we were able to establish communication
between our own WG and servers, as well as design a web application
for communication and control. Transfer of information to and from
the WG was made possible by tapping into the iridium network and
decoding the data packets into comprehensible data that can be
understood by a pilot. This study will provide future marine
researchers a cheaper and efficient method to monitor, pilot, and
manage WG globally. The management system can also be modified to
suit the different needs depending on how each WG is used
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More than a decade ago, the horizontal and vertical waters of the
entire Pampanga estuary were assessed to examine its spatial
structure based on selected variables namely water depth, salinity,
temperature, water clarity, surface water current, chlorophyll a,
seston, and dissolved oxygen. The main objective was to assess for the
first time the hydrological condition and to generate baseline
information of the estuary. Salinity, water temperature and water
clarity values showed a decreasing pattern towards upper estuary.
Water current showed a slight decreasing pattern. Seston was higher
in bottom than surface. Surface chlorophyll a was almost twice higher
than bottom. Surface and bottom chlorophyll a decrease towards
upper estuary. Surface dissolved oxygen was higher than bottom and
both decreases towards upper estuary. Comparing other areas,
Pampanga estuary generally has a healthier ecosystem compared to
nearby rivers and its waters could support productivity to adjacent
Manila Bay.
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Kelvin-Helmholtz (KH) billows can facilitate microscale turbulent
mixing around seamounts in the Kuroshio. This study sought to
describe the influence of billow intensity (i.e., “intermittent and weak”
and “steady and strong” billows) on vertical nitrate fluxes. KH billows
led to turbulent kinetic energy dissipation rates (ε = O (10-7–10-6) W
kg-1) and eddy diffusivities (Kρ = O (10-4–10-3) m2 s-2) that were
significantly stronger than those outside the billow depths. The mean
nitrate flux estimated using Kρ in the billow depths had a maximal
value of 10.0 mmol m-2 day-1, which were much higher than estimates
for the open ocean. The nitrate flux associate with the shallow KH
billows contributed to subsurface enrichment by entraining existing
nutrients, while the flux of deeper billows close to the summit were
more effective in vertically transporting nitrates directly from the
deeper water. This study showed that KH billows contribute to
seamount ecosystems, particularly in the cycling and vertical mixing of
nutrients making them available for potential downstream transport.

CORRESPONDENCE
Email:
csacabado@up.edu.ph
PRESENTATION CODE
OCE-SO-01

185 | Book of Abstracts|July 2021|PAMS16

Student Oral
Presentation
INVITED
PLENARY

Seasonality of zooplankton assemblages in a whale shark (Rhincodon typus) hotspot in the
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Whale sharks (Rhincodon typus Smith 1828) are filter-feeding sharks
that prey on plankton and typically feed in productive tropical waters
around the world. The annual aggregation of whale sharks in Donsol,
Sorsogon, Philippines coincides with the onset of the northeast
CORRESPONDENCE
monsoon (amihan) in the region. Whale sharks are often seen feeding
in the waters of Donsol from December to May of the following year.
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We investigated the zooplankton assemblages in selected stations in
ricadungog@msi.upd.edu.ph Donsol during the "off-season" and "season" periods for whale shark
sightings in 2017 to 2018. We related zooplankton abundance and
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directionality, temperature, salinity, and nutrients). The findings of
our work contribute to our knowledge of the whale shark feeding
ecology and provides information in developing science-driven local
conservation strategies for this endangered shark species in the
Philippines.
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The purpose of this study was to identify bacteria present in the
epithelial surface of Corythoichthys intestinalis and whether it has
medicinal potential that may support therapeutic claims similar to
those of seahorses. Five samples of scribbled pipefish, C. intestinalis
were collected through bycatch fishery from Paitan, Dalipuga, Iligan
City. Three (3) males and two (2) female individuals were obtained
and have different numbers of isolates. A total of fifteen (15) bacterial
isolates were identified from the five samples based on cultural
characterization. Phylogenetic analysis of bacteria was performed by
DNA barcoding via 16s rDNA unidirectional gene sequencing and
determine bacteria found in the epithelial surface of C. intestinalis.
Results yielded 15 different bacterial genera belonging to two major
classes; Gammaproteobacteria and Bacilli. The microbial flora
belonged to the genera Vibrio, Psychrobacter, Enterobacter,
Exiguobacterium, and Bacillus which also belong to different families
having promising potentials in the field of biomedicine. Bacteria
groups may support the therapeutic claims of pipefishes whether the
medicinal properties of pipefishes are attributed to bacteria present or
the pipefish itself. Hence, this study served as baseline data on
bacterial isolates found on the epithelial surface of scribbled pipefish,
C. intestinalis.
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Anthropogenic influences affect the water quality (WQ) of the coasts
which poses threats to the ecosystem. Traditionally, environmental
monitoring was done using in-situ water sampling of common marine
WQ metrics such as chlorophyll a (chl-a), suspended particulate matter
(SPM), and turbidity. However, this method limits the synoptic coverage
of monitoring coastal areas both spatially and temporally since the it does
not produce higher spatial and temporal resolution due to logistics
constraints. In a highly dynamic water body system such as Manila Bay,
monitoring should therefore be optimized to acquire more reliable
insights, and this will be possible with the help of satellite data such as
the NASA-MODIS due to its long-archived data. We evaluated the satellite
by reprocessing the algorithm conditions through appropriate
atmospheric correction (AC) and cloud masking at a higher resolution
(250m grid). Results showed that MODIS’ available data products online
are not accurate as it is optimized for open oceans. First, MUMM AC was
found to be suitable since AC done through near-infrared/shortwaveinfrared (NIR/SWIR) switching algorithm failed to retrieve reflectance
signals even in less turbid areas. Second, MODIS standard cloud masking
showed high retrievals errors (n= 19, RMSE=5.70, r2= 0.48; MAPE
=41.72%) with the overly estimated values (slope=2.26; bias = 1.83) even
with MUMM AC. Hence, SWIR cloud masking was shown to be
appropriate (n=31, RMSE=4.53, r2= 0.91; MAPE =48.27%) while closely
estimating the values (slope=0.66; bias= 0.18). Third, the default OCx chla algorithm underestimated the values with high retrieval errors
(RMSE=10.44, r2= -3.38; MAPE =63.03%, slope=0.11; bias= -0.02). GSM
chl-a, however, proved to be more appropriate (RMSE=7.89, r2= 0.41;
MAPE =62.55%, slope=0.63; bias=0.18). We applied all the appropriate
processing schemes to understand the spatial and temporal variation of
WQ parameters. The scheme was able to show the increase of chl-a and
SPM as affected by the increased rainfall and river flow. It also detected
extreme event such as typhoon that caused chl-a blooms and SPM plumes
to increase in the middle portion of the bay. We also found out that
bathymetry played a major role in the dynamics of the WQ. Our results
detected the major changes through satellite derived WQ parameters,
hence, it can provide significance in monitoring the bay.
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Studies using satellite observations and modelling the Sulu Archipelago
suggest that tides cause the persistent increased chlorophyll
concentration and cooler waters in the region throughout the year. The
velocity shear created by these tides facilitates the mixing of waters by
bringing the nutrient-rich, cold bottom layers to the upper layers
through the propagation of internal waves. However, there remains no
in-depth study for this phenomenon using observational data
particularly from tidal gauges. This preliminary study aims to investigate
the principal role of tides in the Sulu Archipelago using tidal datasets
from Bongao and Jolo stations obtained from NAMRIA and UHSLC,
respectively. Hourly research quality data were subjected to power
spectral density analysis to determine dominant tidal constituents.
Harmonic analysis was then performed to extract the tidal components
and obtain residual tidal data. The de-tided data were subjected to a 3day running mean based on their Coriolis parameter. The results
confirmed the signal peaks detected in the power spectral density
analysis with M2, S2, O1 and K1 commonly dominating both tidal
stations. O1 and K1 were larger for Jolo indicating the region to have a
diurnal tidal cycle, affected by topographical influences e.g. surrounding
islets. Meanwhile, M2 and S2 were prominent for Bongao indicating the
presence of semidiurnal tides and a less unobstructed flow. Lastly, the
power spectral density analysis of the residual tidal data showed no
signal pertaining to annual and seasonal patterns agreeing with the
studies that the Sulu Archipelago maintains steady sea surface water
properties.
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Considering the importance of coastal and fisheries tourism (CFT),
there is a need to examine its sustainability as it does not only
contribute to economic development; it also serves as supplemental or
alternative income source for marginal fishers. Hence, this research
measured the CFT sustainability using sustainable development goals
and SUSTAIN 2012 frameworks in the context of an archipelagic and
developing countries with the municipality of Tibiao in the province of
Antique as a case study. Delphi surveys of local government officials,
tourism enterprise managers, residents and tourists were conducted
in 2014-2015 following snowball sampling method. Indicators of the
different sustainability components for CFT in the local context were
identified. Total sustainability score of Tibiao CFT was only 55.9 out of
a perfect score of 100. This result indicates that there are still several
institutional, socio-economic and ecological issues to work on to
sustain the CFT in the municipality. In summary, this study was able to
provide specific measures of CFT sustainability that can be used by
local government units. For instance, Tibiao can prioritize
development and sustainability programs that address the
weaknesses in the local CFT and can use the sustainability score as a
baseline to monitor and evaluate the success of these programs. CFT
can further be considered as a potential coastal resource management
strategy and reduce fishing pressure on overexploited fish stocks.
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The concept of Ecosystem Services (ES) acknowledges the
relationship between communities and ecosystems, which should
be incorporated into projects by communities, governments and
developers that utilize and/or develop the coastal marine
resources. Research on ecosystem services is strongly focused on
biophysical assessments and on economic/monetary valuation
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local inhabitant. A total of 30 interviews were conducted with
narrative-based method. We captured verbal articulation, spatial
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identification and quantified marine-related values and threats
across the Taytay Bay. While respondents identified many distinct
justifications for valuing areas for reasons other than income
generation, most people assigned high value to areas associated
with their livelihood. The co-occurrence of CES value to monetary
value can be explained based on the geographical bounded
knowledge and experience of people to specific locations.
Resulting maps show valuations with considerable overlaps
among different respondents and/or areas. This indicates high
intensity of values across the area. The results from this research
could launch discussions that involves stakeholders and decision
makers reviewing the spatial data with the articulated non-spatial
values. Integrating CES into decision making is a difficult task given
how intangible the values are. Identification of these values is a
first step to better integrate these non-monetary environmental
values into practical on-the-ground policies.
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Despite the potentially huge contributions that coastal communities
might make in marine resource management and sustainability, their
participations in such efforts have only been recognized recently,
particularly in Southeast Asia. Involving community perceptions can
offer new insights for policy makers and resource managers and can
elicit strong commitment and support from the communities
themselves. This paper aims to understand perceptions of coastal
communities on local environmental issues, specifically how these
have developed over time to understand expectations and perceptions
of trends. Sixteen marine environmental issues were identified during
stakeholder meetings in Palawan, Philippines. A co-developed survey
was administered to 431 respondents from coastal communities in
two municipalities (Taytay and Aborlan) and the city of Puerto
Princesa in Palawan. The results show variation in perceptions and
expectations between issues. We find that communities expect
positive trends for mangrove-, beach tree- and sea grass coverage as
well as for seaweed farming and drinking water quality. The amount
of plastic litter, wild fish and shellfish, and the severity of sewage
pollution is perceived to get worse. The aquaculture sector is expected
to remain unchanged in the future as it has been in the past. We also
find significant differences in how people from different areas of
residence perceive their marine environment. In the discussion, we
mapped these different community perceptions on existing policies
and their implementation. We further recommend how community
perceptions can be integrated into resource management and policy
making in the future.
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ABSTRACT
Sustaining the management efforts of marine protected areas (MPAs)
remains one of the biggest challenges for MPAs because of changing financial
and socio-economic landscapes. In the Philippines, many MPAs have
included ecotourism programs as a sustainable financing strategy to help
support management costs. Despite the perceived benefits of tourism on
MPAs, ill-planned and unregulated development of marine-based tourism
can result in undesirable effects. The present study aimed to determine the
carrying capacity for tourism of two MPAs in Cebu with different tourism
dynamics. Specifically, physical and psychological carrying capacities were
estimated from data obtained using one-on-one interviews and field
observations. Results show that the main motivations of the tourists to visit
the MPAs were natural beauty of the place and love for marine life. Carrying
capacity was influenced by several factors inherent to a site and to specific
activities; hence, it was crucial to make estimates separately for each
destination and for each recreational activity. For instance, the effective
carrying capacity (ECC) for swimming/snorkeling differed greatly between
the two MPAs (1,960 vs. 3,170 visitors per day) while ECC for SCUBA diving
was estimated at 16-17 divers per day for both MPAs. The ECC presented the
most conservative estimate in determining visitor limits because it
incorporates environmental and ecological conditions that could influence
tourism activities, as well as management capacity or the ability of MPA
management to effectively carry out their functions and roles. Meanwhile,
psychological carrying capacity was determined using encounter rates
among tourists as an indicator of perceived crowding, which could influence
their level of satisfaction. Results of the interviews showed that tourists
commonly encountered other groups at least 3-5 times during their visit but
would have preferred lesser to zero encounters. Knowing the psychological
carrying capacity is helpful in obtaining the perspectives of the tourists and
in developing crowding management strategies. Thus, estimating multiple
types of carrying capacity will provide a more multi-dimensional and
inclusive estimate of visitor limits compared with one type alone. Often, only
physical carrying capacity is being determined. Lastly, implementing
carrying capacity within a broader management approach, such as the Limits
of Acceptable Change (LAC) framework, will move management from the
common practice of asking “how many is too many” towards “how much (use
and change) is too much.” It is essential that tourism development in MPAs
be well-planned and managed to minimize and mitigate its adverse impacts
while still contributing towards achieving the primary objectives of the
MPAs.
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Ecotourism, especially niched wildlife tourism, has gained popularity
over the years as people are becoming increasingly interested to
explore the outdoors and view wildlife in their natural habitat. A key
principle of ecotourism that sets it apart from other types of tourism is
the requirement that it provides a net conservation gain. It can do so
by using socio-economic incentives to drive behavioural change and
ultimately lead to positive conservation outcomes. However, other
lesser-known factors may have equal influence on the same intended
output. The role of attitude, perception, and behaviour in ecotourism’s
effectiveness in upholding its core conservation pillar is complex and
understudied. This study investigates local tourism operators’
attitudes, behaviours and perceptions towards the focal species and
determining if this change can be attributed to the nature and
classification of their respective operation. 114 participants from four
whale shark Rhincodon typus tourism sites across the Philippines
were interviewed to compare any changes in their perceptions,
attitudes and behaviours towards whale sharks and the marine
environment since they started working in tourism. Results showed
the smaller scale tourism sites expressed significantly greater positive
changes in perceptions of whale sharks compared to the mass and
failed tourism site, as well as a higher propensity in behavioural
change to protect the whale sharks and wider marine environment. All
respondents from the active tourism sites reported positive attitudes
towards the sharks including supporting their protection and
acknowledging their importance in the country compared to only 16%
of respondents at the failed tourism site. Of the three active tourism
sites, the smallest site with the lowest economic returns and highest
negative impacts on the whale sharks prior to tourism reported the
biggest positive changes in perceptions, attitudes and behaviours
towards the whale sharks and ocean. Our results suggest noneconomic incentives can support the conservation goals of ecotourism
initiatives and tourism type is an important factor in influencing these
conservation outcomes, both of which are necessary in protecting an
Endangered species like the whale shark.
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Community participation is integral to the success of conservation
efforts. This study ascertained community knowledge and utilization
mangroves in Panabo Mangrove Park, Panabo City, Davao del Norte,
Philippines. A descriptive-correlation technique was employed to
assess the community knowledge and utilization of mangroves.
Through simple random sampling procedure, 154 residents living near
the area were surveyed using a validated and reliable researcher-made
questionnaire. It revealed that the level of community knowledge was
high while the extent of utilization of mangroves was not extensive.
Using t-test, it was found that there is no significant difference on the
extent of utilization of mangroves when analyzed according to sex.
However, analysis of variance (ANOVA) revealed that there is
significant difference on the extent of utilization of mangroves when
analyzed according to marital status, age, educational attainment,
occupation, duration of living in the area and monthly income. Pearson
r showed that there is no significant relationship between community
knowledge and utilization of mangrove stand.
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Manta rays have been hunted for over a century in the Philippines and
are now listed as Vulnerable (Mobula alfredi) and Endangered (M.
birostris) under the IUCN Red List. Despite the protection of manta rays
in the country since 1998, targeted and accidental catch continued
unmanaged until at least 2017. Approximately 500 individual M.
alfredi and M. birostris have been identified across 22 sites in the
country with four (4) specific sites in Masbate and Palawan hosting
90% of all identified individuals, highlighting these areas as critically
important habitats. Additionally, these habitats play a key role in the
increasing popularity of manta ray tourism, however, little is known
about the economic value of this industry in the Philippines. In this
study, we used tourism data provided by local tour operators and
Coast Guard logbooks of two (2) of these sites namely Manta Bowl,
located in Ticao Island, Masbate and Sibaltan, El Nido, Palawan which
are renowned manta ray cleaning stations. Preliminary analysis shows
an estimated value of approximately PHP 13 million generated from
approximately 3,800 divers contributing to the local economy in 2018.
Considering the recent discovery of the cleaning station in Sibaltan in
late 2017, there was an estimated increase of 28% in the number of
divers from 2018 to 2019. In light of this increase and the global
demand for marine wildlife tourism, it is projected that more tourists
will visit the dive sites after the pandemic. These results highlight that
well-managed, sustainable, and small-scale tourism can significantly
benefit the local economy. Hence strict implementation of the Joint
Memorandum Circular 01 series of 2020 regulating marine wildlife
tourism and the Amended Philippine Fisheries Code (R.A. 10654)
policies are highly recommended to ensure proper conservation of
these threatened and protected species and their benefits to the local
communities.
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Operational ocean services allow for science-informed decisions on
marine-related issues. To meet the requirement for timely
information, ocean observing and forecasting systems have been
established at both the global and regional levels and these systems
have greatly improved our ability to estimate the present state of the
ocean and predict future conditions. However, global and regional
observations and models may not resolve the smaller-scale processes
that are relevant to the local context (e.g., application to safety of
navigation, search and rescue, disaster risk reduction and mitigation,
sustainable coastal development, environmental protection and
fisheries, etc). An archipelago-wide ocean observing network is
needed to estimate and predict local ocean conditions. While doable,
implementing the operational framework in-country requires the
coordinated effort of multiple stakeholders. Here, we examine the
operational oceanography framework, identify the key stakeholders in
its implementation, and introduce a program that aims to develop the
Philippines’ capacity to provide operational ocean services, while
concurrently addressing the specific competency needs of the different
stakeholders.
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For several decades now, non-government organizations, the academe
and government agencies have been conducting Coastal Resource
Management (CRM) trainings independently. Many who have been
trained are fisherfolk leaders that perform critical roles in assisting
with the implementation of CRM programs. Meanwhile, many local
government offices lack competent staff to implement CRM programs.
Recently, the Technical Education and Development Authority
CORRESPONDENCE
(TESDA) approved the national prioritization of the development of
Email:
training regulations for Coastal Resource Management services. This
marivicpajaro@daluhay.org allows fishers and other marginal groups who cannot access or are not
accessible by formal training provisions to become professionalized
through completion of a nationally recognized training with a TESDA
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certification scheme providing them with opportunities to be gainfully
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employed. The CRM training regulations being developed through
TESDA are community-based using learner-centered techniques such
as social artistry – known as Siningbayan. The presentation will outline
the TESDA training regulation development process for CRM with
different national certification levels that serves as basis for
competency-based curriculum and assessment tools. The trainees can
apply the knowledge and skills acquired from the training in their
respective local communities to perform CRM services such as
collecting basic data critical to formulation, implementation and
monitoring the progress of development plans and policies (e.g.
resource assessments); facilitate community organizing; develop
effective communication strategies to build awareness. Efforts are
moving forward to pilot the training within a bioregional framework
with Daluhay as the local NGO in Aurora Province providing facilitation
and co-ordination services across the coastal municipalities working
with fisher organizations in coastal areas.
coastal management
training, community-based
vocational education,
community capacity
development
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Sea cucumbers are one of the commercially important marine
resources that are harvested and processed to produce trepang. Since
the 1970’s, the islands of Samar and Leyte had a thriving sea cucumber
fishery but has rapidly declined over the years. In Maliwaliw Island, in
Salcedo, Eastern Samar, a sea cucumber mariculture (sandfish sea
ranching) project was implemented since the early 2013. This study
was conducted to investigate the impacts and lessons learned from the
sandfish project using qualitative research method. Households
involved in the project implementation and key informants from the
island were interviewed. Interview data were analyzed through
thematic analysis. Results revealed that the island had once a brisk sea
cucumber fishery but collapsed due to uncontrolled collection. The
proliferation of traders who bought sea cucumbers regardless of size
drove fishers to gather sea cucumbers indiscriminately. A site
assessment was conducted to evaluate the suitability of the area for
the sandfish project. While the site is suitable, no sandfish was found
during the assessment. The implementation of the project led to the
eventual recruitment of wild stock, increased community knowledge
on sea cucumber biology and ecology, additional income through
sandfish bycatch, and enhancement of the coastal resources. But
poaching by fishers from neighboring communities which resulted to
inter-community conflict was a major challenge. The conflict was
settled peacefully but poaching continues although less frequent now.
Clearly, the sandfish sea ranching project in Maliwaliw achieved
ecological, social, and economic impacts to the project participants and
the community. But these gains need to be strengthened with effective
management measures including size regulation to sustain the sea
cucumber fishery.
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The growth rate of two species of seaweeds, Kappaphycus alvarezii and
Eucheuma denticulatum were monitored from July to December 2020.
The experimental seaweed species were replanted once a month and
were cleared of epiphytes everyday throughout the culture period. The
seaweed K. alvarezii showed faster growth compared to E.
denticulatum. The 8 kg initial total sapling weight of K. alvarezii had
grown to a total weight of 278.2 kg after 115 days of culture, giving an
average growth rate of 2.35 kg/day. On the contrary, E. denticulatum
had an initial total sapling weight of 3 kg and had grown to a total
weight of 26.8 kg at the end of the culture period, achieving an average
of 0.21 kg/day growth rate. The water temperature (26°C – 29°C),
salinity (29.2 – 35.2 psu), pH (8.0 – 8.2), and TDS (24.4 – 26.4 g/L)
readings are all within the normal range for physico-chemical
parameters of seawater, which could have influenced the good growth
performance of K. alvarezii. The fast growth of seaweeds, particularly
the K. alvarezii species, have shown that the Mariculture Park in Pujada
Bay has a potential for seaweed farming. Although E. denticulatum
growth has not increased dramatically as K. alvarezii did, E.
denticulatum still showed potential growth in the study site and is more
preferred in the market as fresh seaweed for salad cuisine. Slower
growth of this species may be attributed to the presence of herbivores
that preferred to eat E. denticulatum over K. alvarezii. Seaweed farming
may provide opportunities for supplementary income to fish farmers
and food for fisherfolk.
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Davao Gulf is a marine key biodiversity area (MKBA) with 47 marine
protected areas (MPA) and one nationally declared protected
landscape and seascape located in Mabini (MPLS). Its coastal areas are
characterized by a wide range of marine habitats (e.g., seagrasses,
mangroves, and coral reefs) which are important in the life cycle of
many commercially important reef fishes. In turn, these reef fishes are
critical sources of food and livelihood for the region. Previous stock
assessments have already highlighted fisheries decline, which were
attributed to the impact of coastal developments, climate change,
pollution, unsustainable fishing practices, and many others. This study,
which integrates data from fish visual census (FVC) and fish
reproductive biology, further drives the point that commercially
important reef fishes in Davao Gulf are at risk. FVC was done both
inside and outside of selected MPAs from 2016 to 2020; meanwhile,
gonadal examination was done on representative species obtained
from fish landing sites and wet markets. Results show that although
sexually mature individuals of representative species are still present
inside and outside MPAs, the overall trends of abundances of several
groups, namely surgeonfishes (Acanthuridae), triggerfishes
(Balistidae), parrotfishes (Scarinae), and groupers (Serranidae),
throughout the gulf are declining. Stakeholders around the region
should recognize this scenario for proper action. More importantly,
there is an urgent need for basic biology research for other target
groups in Davao Gulf to provide information for proper management
schemes.
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Understanding the disruption of fishing activities due to COVID-19 and
COVID-19, closed fishing
closed fishing season can provide an immediate reference for policy
season, Davao Gulf, Davao
region, commercial fisheries directions that help the government direct its resources to the most
affected agricultural sectors. Since both can cause severe repercussions
on fishers' livelihood and food security, this study examines the impact
CORRESPONDENCE
of COVID-19 and closed fishing season on the fishing operation and
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interviewed one-on-one in their homes and landing areas using a semistructured questionnaire. Findings of the study showed that the
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average catch per fishing trip for ringnet and bagnet fishers were 1,719
kg and 417 kg, respectively. The common catch species of ringnets
were bigeye scad (Selar crumenophthalmus), bullet tuna (Auxis rochei),
roundscad (Decapterus macrosoma), skipjack tuna (Katsuwonus
pelamis), and yellowfin tuna (Thunnus albacares). Moreover, bagnet
fishers caught the following species: Roundscad (Decapterus
macrosoma), bali sardinella (Sardinella lemuru), moonfish (Mene
maculata), short mackerel (Rastrelliger faugni), anchovy (Engrulidae),
and bigeye scad (Selar crumenophthalmus). At the height of the
pandemic, both fishers were able to operate but met difficulties selling
the fish to their intended markets due to travel restrictions.
Consequently, they had lesser income, and the volume of fish disposed
to sellers went down to 30% of what it was a year ago. Other impacts
mentioned include disruption in their children's education and feeling
fearful and frustrated. In addition, during the closed season, the bagnet
fishers find alternative livelihoods such as hired labor and
construction. In contrast, ringnet fishers can fish beyond the Davao Gulf
and continue to do so until the closed season ends.
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Excessive fishing pressure and overexploitation by various fishing
grounds are among the reasons for the decline of fish catch in the
fisheries. To address these issue we assessed what are the motivations
of fishers to exit the fisheries and to determine socioeconomic factors
that influences this exit-behaviour. A semi-structured survey
questionnaire was used to collect data and asked fishers concerning
their exit from fisheries in six respective sites: Governor Generoso,
Lupon, Davao City, Sta. Maria, Don Marcelino and Malita (N=229). The
data was validated using focus groups in the same study areas.
Sociodemographic and economic data obtained from fishers were age,
number of years fishing, number of times fishing in a week, fish price,
and years of stay in the community. The results of the survey show that
most of the fishers will not leave the fishery unless they will be given a
monthly subsistence allowance ranging from ₱20,000 to ₱30,000. Even
if the fishers’ catch declined by half of a kilogram in daily catch, fishers
will not leave the fisheries even when offered high monetary incentives
to reduce fishing pressure by encouraging them to shift into other forms
of livelihoods apart from fishing. Regression analysis showed that the
catch per unit effort (CPUE) was highly influenced by revenue and
fishing experience (df=3, MS=7.38, F=47.90, P<0.001). This showed the
high economic dependence of fishers to their livelihood. Convincing
fishers to exit from the fisheries remains a difficult task given the strong
motivation of the fishers to stay in the fisheries.
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Many countries around the world have taken several measures in
response to control the rate of infection caused by a Novel Corona Virus
(Covid-19). Despite the effort implemented to control the pandemic, it is
still a challenge for the people living in the coastal areas to thrive if their
livelihood is impacted by Covid-19. This study was conducted to
determine the impacts of Novel corona virus (Covid-19) on the smallscale fishers of Davao Gulf, Mindanao Philippines. A total of N=227 Small
scale fishers using hook and line and ring nets were interviewed one on
one at their homes using a semi-structured questionnaire. The dominant
fish species caught were Mackerel scad (Decapterus macarellus) with a
frequency of 17.46% followed by Bigeyed scad (Selar
crumennophthalmus) with 16.2%, Bali sardines (Sardinella lemuru) with
15.36%, Frigate tuna (Auxis thazard) with 9.23% and Yellow-fin tuna
(Thunnus albacares) with 8.72%. Of these fish volume, 52% of the fish
caught will go directly to the traders and financers, 23% will go to the
direct buyers, 11% will be sold to the neighbors, 7% for family
consumption and 6% were sold in the local market. It was found out that
low fish price, lack of buyers, reduced income, travel restrictions,
reduced mobility for fish traders, restricted fishing areas and reduced
market access were the top five problems encountered by the fishers on
their fishing operation during this pandemic. Whereas, lack of mobility,
food insecurity, education (modular, online) and travel restrictions were
the problems encountered by the fishers’ family during the crisis.
Although Covid-19 does not affect the fish directly, the fishers who rely
heavily on fishing as their primary income are the ones to suffer in the
long run, however the local fishers are still hopeful and positive to
survive this pandemic.
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Women's participation in fish markets are relatively increasing with
women being actively involved in fish trading and other commodities.
The main purpose of this research was to assess the role and
participation of women in fish markets, their engagements, and whether
CORRESPONDENCE
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interviews (N=80). Results of the study show that women's role in fish
markets include being mainly as fish vendors and renters (79%), while
others were as fish vendors and stall owners (21%). Women regularly
conducted fish vending (21%), weighing fish (19%), cleaning fish
products (15%), sorting (14%), fish packing (14%), slicing (13%) and
negotiating the price of fish from landing (3%), and unloading of fish
(1%). The women mentioned that their main income source was from
fish vending (86%). The majority of fish and other species being sold in
the market by women were roundscad (Decapterus macrosoma),
yellowfin tuna (Thunnus albacares), bigeyed scad (Selar
crumenophthalmus), bullet tuna (Auxi rochei) and common squid
(Sepioteuthis lessoniana). The increase in number of women holding jobs
in the market were due to better salaries (36%), this was the only job
they know (22%) and trained with (16%) including their family
members (16%) and daily food was secure (9%). In terms of credit
access, only the stall owner was eligible for credit. Some vendors selfreported beginning their experience as assistants and laborers to their
parents at a young age. Clearly women have a central role in the fisheries
markets but ownership and decision-making remain a data gap
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Gleaning for edible invertebrates is a chronic activity on shallow coastal
areas and a common form of subsistence fisheries in the Philippines.
Artisanal fishing communities are considered the “poorest of the poor”
in Philippine society, and with a large proportion living in extreme
poverty, dependence of coastal populations on gleaning as a source of
subsistence and vital nutrients can be very high. Review of reports on
reef gleaning activities in 33 sites across the Philippines shows that
gleaning produces diverse invertebrate fauna and edible seaweeds.
Research data also show that while gleaning contributes to
supplemental income much of gleaned products are consumed and
provide vital nutrients for coastal households. Despite its importance
there is very little documentation on the role of reef gleaning in
household economy and food security of coastal communities.
Gleaning is mostly carried out by women and children, and their role in
artisanal fisheries is mostly not documented nor evaluated. A case
study carried out in nine sites in the Visayas and Mindanao islands
evaluated the contribution of reef gleaning to the economy and
nutrition of artisanal fishing households. Coastal households consume
daily an average of 1.5 kg of gleaned seafood, making up 36.6% of the
gleaners’ daily energy intake and 27% of protein intake. Coastal
communities have higher adequacy in protein (mean = 68%) than
energy (mean = 43%) indicating that many households do not eat
enough yet are generally healthy. Results also highlight the iconic yet
“invisible” role that women play in providing food security and nutrient
adequacy among marginal fishing communities. High dependence on
invertebrate gleaning, however, may contribute to biodiversity loss and
resource depletion in many traditional gleaning areas where
management is visibly absent. This paper is an urgent call for
management policy to conserve and sustain the country’s invertebrate
fisheries.
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Sea cucumbers are among the most exploited marine resources in the
Philippines due to the high demand for beche-de-mer or trepang in the
export market. Absence of adequate management programs to
sustainably manage these resources has led to its overexploitation in
the country, earning the title “hotspot” for sea cucumber fisheries in
Asia. This paper provides baseline information on the characteristics of
current sea cucumber fisheries in Mindanao needed in formulating
management interventions toward sustainable fisheries for these
resources. Assessment of sea cucumber fisheries was carried out from
August 2019 to November 2020 through focus group discussions in 11
sites in Mindanao with active sea cucumber harvesting and detailed
catch monitoring in four sites. Sea cucumber fisheries in Mindanao are
generally small-scale involving about 3,292 gatherers in the surveyed
sites. Most of them (67%) engage in part-time capacity and employ a
variety of gathering methods depending on the location and depth of
gathering grounds. Diverse sea cucumbers of medium to high value are
caught and traded through consolidators or processors. Average daily
monitored sea cucumber catch is highest in Dimataling, Zamboanga del
Sur (90.65 kg). Across monitoring sites catch rates (or CPUE) are quite
low, rarely exceeding 1.0 kg of fresh sea cucumber catch gatherer-1 hr1. Daily CPUE is highest in Dimataling (4.2 kg gatherer-1 day-1) but
overall mean CPUE (2.83 kg gatherer-1day-1) is low. Net incomes from
fresh catch across monitoring sites are small although gatherers would
profit more by trading stone-dry trepang. Historical trendlines show
the decreasing catches in all surveyed municipalities mainly due to high
fishing effort and overexploitation. Overall, the sea cucumber fishery in
Mindanao is rapidly declining and needing urgent interventions to
sustain stocks and livelihoods.
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Sea cucumbers are an important fishery commodity in the Philippines.
Despite its economic significance, conservation and management
efforts for these resources are limited resulting in overexploitation and
rapid decline of wild populations. Not much is known either of the
socio-economic characteristics of sea cucumber fishers and if their
engagement in their exploitation is still profitable. This paper presents
a socio-demographic profile of sea cucumber gatherers in selected
areas in Mindanao, based on data obtained from focus group discussion
and interviews conducted on August 2019 to January 2020. Out of 188
respondents, 64.37% were males and 33.63% were females, majority
(97.54%) of them are married, 2.08% are single, and 0.38% are
widowed. The age of gatherers is variable which ranges from 19-87
years old. Sea cucumber fisheries involve both gender types where
women and elderly men (aged 67-87 years) glean on shallow reef flats
while the younger males (19-55 years old) engage in diving at night and
often with the use of compressors. Most of the gatherers (51.40%) had
a formal education up to elementary level only while more than a
quarter reached high schools (29.74%) and a small fraction even
graduated from college (2.04%). Sea cucumber gatherers spent around
PHP 9,540 for their household expenses every month. Monthly net
income from sea cucumber gatherings ranged from PHP 1050 to PHP
14,268.75, highest in Olutanga, Zamboanga Sibugay. Better income in
Olutanga was probably due to fishers using compressors catching
bigger sizes sea cucumbers that command a high price. Dependence of
the coastal communities in all sites on sea cucumber gathering for
livelihood is high but regulation is often absent. Management and
policy recommendation toward a sustainable sea cucumber resources
in Mindanao is a vital consideration.
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The gleaning activity in the intertidal flat of Malalison Is. in Culasi,
Antique, was revisited and monitored monthly from May 2018 to April
2020. In general, gleaning in the island mostly involve people who are
not engaged in regular jobs or other fishing activities. With favorable
weather conditions, gleaning is conducted ~3 hours per day during low
tides. A total of 26 species of mollusks was recorded dominated by the
gastropods Nerita albicilla, Canarium urceus, Nerita polita, Conomurex
luhuanus and Angaria delphinus (79% of the catch). The mean daily
catch for all species throughout the duration of the study was
equivalent to 1.15 kg gleaner-1. Catch rates (mean = 0.39 kg h-1) were
relatively constant with minor peaks in May-June in Year 1 and AugustSeptember in Year 2. High monthly catches were observed during the
NE monsoon, and lower catches detected during the SW monsoon,
which may be due to the influence of the SW monsoon bringing
moisture-laden winds to the area, potentially disrupting gleaning
activities at daytime low tides during this season. Along with the
current study, additional investigations on the reproduction and
population biology of the different species may be needed to further
understand the dynamics of this fishery and the impacts these activities
can have on the species’ ecology. A socio-economic profiling of the
gleaners in the area can also be made to compare with existing studies
in the country. Ultimately, this information may be used to help
promulgate proper management policies to maintain the diversity in
intertidal habitats and, at the same time, promote sustainability for
local livelihoods.
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The presence of risk and uncertainty in the field of fisheries warrants
an understanding of small-scale fishers’ attitude toward risks. Previous
studies showed that fishers’ decision-making process is influenced by
various factors including their risk preference. However, studies on this
subject are scarce and most of the existing studies used subjective
questions to elicit risk preference. To address this gap, this study used
a multiple price list experiment to measure fishers’ risk attitude in the
province of Guimaras and employed multinomial logit regression to
determine socioeconomic factors influencing risk preference. A total of
218 randomly selected fishers were interviewed using a semistructured survey instrument. The results showed that small-scale
fishers are slightly risk-averse given the mean coefficient of Constant
Relative Risk Aversion (CRRA) of 0.20. Furthermore, the result of the
multinomial logit revealed that fishers’ attitude toward risk is
influenced by different socioeconomic factors (e.g., household monthly
income, access to credit, membership to fishery organization, presence
of other livelihoods, and being a 4Ps beneficiary). The risk-averse
attitude of the small-scale fishers is an important consideration in
planning and implementing fishery regulations as well as poverty
alleviation programs.
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Small-scale fishing households are among the most marginalized
groups in the country. While the majority of the fishers depend on
fishing for their income and source of food, this high level of
dependence makes them also vulnerable to threats confronting the
fisheries (e.g., climate change, fishery depletion, illegal fishing). At the
same time, this high dependence also results in too much pressure on
the fishery resources which further depletes the resource. One way to
build resilience among fishing households is to encourage livelihood
diversification. This study investigated the level of income
diversification among fishing households in Guimaras and used an
ordered logit model to determine the effects of socioeconomic factors
on diversification indices. A livelihood diversification index was
computed using the Simpson Index (SID). Results showed that while
fishing households were involved in different activities outside the
fishery sector, most of these activities were seasonal and low-paying
jobs. These results highlight the importance of providing non-fishing
income opportunities to fishing households to reduce their dependence
on the fisheries and also enhance their adaptability to the worsening
fishery condition and other related threats.
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Small- scale fisheries may account for over half of the catch of the
fisheries of developing countries, and characterize up to 90% of the
world’s fishers according to the 2008 Report of the Food and
Agriculture Organization (FAO) and World Fish Centre. Small-scale
fishers rank as the second poorest basic sector and comprise majority
of the Philippines’ fishing industry. My paper examines the compressor
diving of lampirong (Placuna placenta), one of the livelihood fishing
strategies adopted by the artisanal fisher- divers in the coastal
municipality of Oton, Iloilo. Compressor diving of lampirong as a
livelihood fishing strategy is precarious. There are associated risks to
the life and limb of the fisher- diver, however, the practice persists
because of the marginal, subsistence status of the Oton municipal
fishers. I attempted to write a ‘thick description’ of compressor diving
of lampirong, an ethnographic case study. I conducted key informant
interviews (KIs), and focused group interviews (FGIs) with fisherdivers and their assistant, the “line-man”. I joined a salum, the
compressor diving of lampirong, employing direct observation in
gathering data. My fieldwork generated photographs and video
documentation, fieldnotes, and an audio recording of the interviews. I
gleaned from the narratives of lampirong fisher- divers, information of
the material diving assets, such as the improvised compressor, the
make- do diving apparel and diving gear; the dos and don’ts of
compressor diving, and, the risks known to them. The vignettes
expressed, assertions of fishing rights, resource use regulation,
presenting tensions in enforcing national and local legislations on
compressor diving of lampirong.
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In response to the COVID-19 pandemic that hit the country in the
middle of March 2020, the government enforced community
quarantine (CQ) and health protocols that limited movement and
transportation which affected various sectors including the municipal
(small-scale) fishers. This paper evaluates the short-term impacts of
the implementation of community quarantine to the municipal fishing
operation, marketing and transport, and price of catch of fishers using
data collected from a rapid survey of 1064 municipal fishers from the
six provinces of Western Visayas, telephone interview of key
informants, and informal interviews of small-scale fishers. Findings
show that curfew hours shortened fishers’ frequency of fishing
operations and that municipal and provincial border control restricted
their mobility to market their catch. Additionally, various levels of CQ
reduced fishers’ number of buyers, pushed them to sell their catch by a
much lower rate, and forced them to innovate ways to sell their catch.
With 728 (68.72%) of the respondents having no other source of
livelihood other than fishing, this study highlights the vulnerability of
the fishers to the economic challenge brought about by the pandemic.
While short-term assistance such as financial and food aid are helpful,
concrete and systemic change to support small-scale fishers’ health,
financial, and social security are recommended.
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The municipality of Roxas has 16,965 hectares of existing fishing
ground spread out in five coastal barangays namely, Paclasan,
Bagumbayan, San Isidro, Dangay and San Jose, with several parts
dedicated as fish sanctuary and protected areas. This study describes
CORRESPONDENCE
the stranding and nesting activity of sea turtles in the year 2020 to
present, with notes regarding the species, classification of nest
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juliustaytayortega@gmail.com content, and the condition of stranded turtles. Three (3) nests of olive
ridley (Lepidochelys olivaceae) and four (4) nests of hawksbill sea
turtle (Eretmochelys imbricata) were found in the municipal coastal
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Isidro. The estimated clutch size (number of eggs) for hawksbill nests
is 76-140, and 63-105 for olive ridley nests. High hatching and
emergence success (61-96%) was observed for the transplanted
eggs, while high mortality for the unmonitored nests due to tidal
action, predation and even egg consumption by human. Stranding
incidence has recorded a total of five (5) adult green sea turtles
(Chelonia mydas) with carapace length ranging from 95-105cm in
the coastal barangays of San Isidro and San Jose. Three (3) of them
are fishery by-catch, which is alive and then immediately released,
while two (2) were recorded as allegedly slaughtered. Stranded
green sea turtles in the coastal areas of Roxas, Oriental Mindoro
suggests that negative anthropogenic activities have affected the sea
turtle populations. Nevertheless, these results also suggest that the
area should not be only considered as nesting ground for hawksbill
and olive ridley turtles, but also a feeding and natural habitat for
green sea turtles. The intervention of municipal authorities as well
as bantay dagat delegates had shown a positive impact particularly
in the transplantation and monitoring of nesting grounds.
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Fisheries monitoring and fish catch survey was conducted to provide
information on the fish catch composition and volume in the
Municipality of Bongabong, Oriental Mindoro. The total catch, volume
of catch, species composition, mean length per species and fishing
gears used of the municipal fish stocks in Bongabong were
determined. The data was collected for the period of September to
October 2019, and February to March 2020. Sixty-three (63) species
of both demersal and small pelagic fishes were recorded, which
represents twenty-two (22) fish families. The dominant species
caught by municipal fishing gears are mostly juveniles and sexually
immature, which includes member of the family group Leiognathidae,
Carangidae, Nemipteridae, and Clupeidae. Despite of the large
individuals caught under the family groups of Haemulidae,
Holocentridae, and Sphyraenidae, it remains the lowest yield for both
the sampling periods. As to the sizes and length of fish species caught
by different types of gears, nets such as beach seine and gillnet
generally caught a higher number of small-sized fishes as compared to
other types of gear targeting the same species. Most of the large fishes
such as Carangids, Lutjanids, and Lethrinids are caught using multiple
lines with hook sizes of 10 and 16. Fisherfolk residing along the coastal
barangay of Aplaya were using boats classified as municipal and
artisanal fishing vessel. A total of 20 registered boats were recorded
both motorized and non-motorized, with nine (9) of them operating
using hook and line fishing while the rest were only accessory to main
boats. The landing of major fish catch, which are indeed both
biologically and economically important, has been declining and
decreasing in sizes. Thus, it is a great concern to manage and address
the fishing activities. It is also recommended to establish the
population parameters and fishery demographics for the sustainable
utilization of resources.
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Seagrass beds are vital coastal ecosystems that play important
ecological functions and provide valuable ecosystem services. They are
important to coastal communities across the globe as a source of food
and livelihood. However, the role of seagrass ecosystems as a fishing
ground for small-scale fisheries is often neglected or unrecognize. To
contribute to this gap, we examined the small-scale fishing activities
that in the seagrass beds of Concepcion, Iloilo. The municipality of
Concepcion is located in the northern part of Iloilo Province and is
considered as one of the coastal municipalities in the Philippines with
high fish production. Information about the fishing practices, catch
composition and catch rates in seagrass beds were collected thru focus
group discussions, participatory mapping, and daily fisheries
monitoring with local fishers and community members. Gleaning was
the common fishing method conducted in all four study sites.
Commonly caught species in gleaned seagrass beds consisted of various
invertebrates such as Venus shells, cockles, oysters, top shells, turban
shells, conches, crabs, and other and other fishes. Other fishing
practices include beach seines, push nets, gill nets, and troll line.
Information on the distribution, abundance, and diversity of seagrasses
were obtained through participatory activities (interviews, focus group
discussions, community mapping activities), seagrass surveys, manta
tows, and from secondary data. A total of nine seagrass species were
observed during the study namely Cymodocea rotundata, Cymodocea
serrulata, Enhalus accoroides, Halodule pinifolia, Halodule uninervis,
Halophila minor, Halophila ovalis, Syringodium isoetifolium and
Thalassia hemprichii. Seagrass areas served as important fishing
grounds in island communities especially during rough weather and
when during the closed fishing season for sardines and small pelagic
fishes. Seagrass beds in the study sites were exposed to various threats
such as exposure to strong typhoons, sedimentation, and coastal
development for tourism. Locals also reported declining catches due to
an increase in number of fishers, overexploitation, and illegal fishing.
The role of seagrass beds as a key contributor to fish production and
well-being of coastal communities in Concepcion and the need for its
management and conservation should be highlighted.
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The study aimed to look at aspects of fishery of Strombus luhuanus,
specifically to describe and quantify fishing pressure exerted by small
scale fishing to the species. The study utilized an interview guide and
direct observation of catch. Statistical analysis was done using R and
exploitation rate was computed using FiSAT. Majority (67.6%) of the
fishers are women, with a mean age range of 22. Most (90%) of them
reported fishing is shallow areas with an average estimated annual
harvest of 11 – 80 kilograms per year. Forty-three percent (43%) of
those interviewed indicated household-level utilization of the catch
while the rest do it for cash used to support mostly schooling of
household members. Aside from S. luhuanus, 9 other species were
indicated to form part of the harvest. Fishing pressure is computed at
1.79 kg/fisher/ha/year in the shallow areas to 79 kg/fisher/ha/yr in
the deep areas. Analysis by glm indicated that site and depth are
significant factors to fishing pressure. Fishing appears seasonal with
most of the gathering happening during warm month which coincide
with breeding season of the species. Computed exploitation rate is
81.8% indicating an overharvested status.
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Studies on otolith provide wide scope information to life history of fish
species. This study was conducted to evaluate the daily growth
increment of cultured milkfish through otolith analysis. Two milkfish
culture cycles were established in the Mariculture Park of Pujada Bay.
During the first cycle, a total of 78 milkfish were collected during the
months of December 2019 to April 2020 and 145 milkfish were
collected from August 2020 to December 2020 for the second cycle.
Every month an average of 20 fish samples were collected and were
subjected to otolith analysis. Wet morphometrics of the fish (standard
length, total length and weight) were measured and sagittal otoliths
were removed and morphometric measurements (length, width and
weight) were done using open-the-hatch method. Ordinary least square
(OLS) and Linear equation were used to describe length-weight
relationship and age-at-size parameters using of the fish. There was a
negative allometric relationship of length and weight of cultured
milkfish in both cycles. Otolith morphometric parameters exhibited as
a valuable predictor of milkfish body size. For cycle 1, growth rate of
cultured milkfish was 0.12mm-1.37mm in otolith length, 0.02mm0.35mm in otolith width, and 0.0-0.0030g in otolith weight. For cycle 2,
growth rate of cultured milkfish was 3.91mm-8.16mm in otolith length,
1.73mm-2.63mm in otolith width, 0.0026g-0.0118g in otolith weight.
Results of the study indicate that fish size expands as the daily age of
cultured milkfish increase over time.
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Fish are important to people all over the world as a source of
nutrition. Milkfish is one of the marine animals which is important
to humans as it provides cheap but nutritious food source for many
people particularly in Asian country. This study was conducted to
CORRESPONDENCE
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compare the occurrence from the inside and outside part of milkfish
and rabbitfish, determine which age of fish has the highest
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pH, dissolved oxygen, temperature and total suspendid solids (TSS).
A four months sampling was conducted from January-April 2020.
Collection of samples was done twice a month. A total of 78 milkfish
and 46 rabbitfish were dissected, internal parts removed and each
were scraped and kept in 0.8% saline solution. Stereo microscope
and dissecting tools were used for ectoparasites and endoparasites
examination. The study found that milkfish and rabbitfish in Baso
Mariculture Park were not infected with any species of ectoparasites
and endoparasites. The environmental conditions from that area
were at the standard ranges. Since, physico- chemical parameters of
seawater were in the limits in which the fishes were able to tolerate
well. This study indicates that the milkfish and rabbitfish in the
Mariculture Park are safe to eat because of the absence of any
parasites. In addition, the result shows that there was generally good
management practice in Baso Mariculture Park with respect to
water, feed and fish qualities which might have prevented the
transmission of parasites.
parasites, milkfish, rabbitfish,
Mariculture Park
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An Ecohealth solution to determinations of province-wide chronic and
acute maternal fisher malnutrition is outlined as a potential driver of
improved community health and biodiversity. The UN Food and
Agriculture Organization (FAO) focused global guidelines for smallscale fisheries (SSF) on poverty reduction and food security. These
voluntary guidelines are generally not well advanced in SE Asia and
specifically the Philippines, although the global challenges are extreme
in this country. Pandemic experiences further demonstrate the
importance of local SSF capacity-building at the community-based
level. The current work frames the national setting with international
Sustainable Development Goals (SDGs) to set priorities. Philippine
fisher poverty rates have been previously estimated to be twice the
national average, while endemic Philippine childhood malnutrition is at
its worst in fisher communities. In response to this Philippine
challenge, a catalytic biocultural approach is presented that engages
both ecocentric and anthropocentric values based upon prioritized
Philippine issues. A pilot Philippine project showcased by the World
Health Organization on mitigating fisherfolk maternal malnutrition and
advancing biodiversity conservation will be presented along with the
process of developing a linked international project, scaling-up
ecologically and best practice replication. Ongoing reported
developments are associated with maternal health and applications
across a range of advocacy and action platforms including the call for
Indigenous and local input on the management of the global ocean
commons. The role of cultural development through applied education
is linked to the advancement of civil society organizations,
supplemental fisher livelihoods, K-12 education, biodiversity
conservation, disaster risk mitigation and response.
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Efficacy of Pepper Leaf Powder (Piper nigrum) in the Sex Redirection of Tilapia
(Oreochromis niloticus)
Abel E. Arevalo, Jr.
Bicol University Tabaco Campus
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This study focused mainly on determining the possible concentration
that will produce the highest male percentage using the Pepper Leaf
Powder (PLP), its growth and survival rate and the associate cost
analysis of using indigenous hormone. The study was done into two
phases: Range Finding Test and Definitive Test Run. For DTR, the PLP
inclusion levels were tested at 5% interval per treatment. The three
(3) treatments were T1 with 55% or 55g, T2 with 60% or 60g and T3
with 65% or 65g inclusion of PLP respectively. Eyed eggs or newly
hatched were ad libitumly fed and the stocks were harvested and
examined manually. The samples that were suspected not to
correspond to their sexes undergone gonadal examination. Among the
three (3) treatments, Treatment 3 with 65% or 65g inclusion showed
the highest percentage of male redirected. This only means that
increasing the inclusion in the feed also increases the number of males
redirected. Statistical Analysis for the male redirected Tilapia for the
Definitive Test Run clearly showed that there was no significant
difference among the treatment mean. Treatment 3 also showed the
highest positive increment in terms of weight gain (15.64g ± 0.46) and
length gain (91.55 mm ± 1.82). Furthermore, it also showed high
survival rate with 84.8%. In the cost and return analysis, it showed the
net profit of Php 2,706.8 and ROI of 38.92% indicating positive result
in the sex redirection of tilapia.
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Microalgae concentrates as alternative diet for larval rearing of Holothuria scabra
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Commercially available micro-algae concentrates are already applied in
the large-scale hatchery culture of Holothuria scabra. However, gaps in
optimizing their use in the large-scale production are yet to be
addressed. In this study, three Instant Algae (Reed Mariculture Inc.)
products were used as alternative diet for H. scabra larvae: TW 1200
(Thalassiosira weisflogii), TISO 1800 (Isochrysis sp.), and Shellfish 1800
(mixed diatom). For the control treatment, live Chaetoceros calcitrans
was used. Three replicates per treatment of 500-liter tank with
dimension of 51 x 20 x 31.5 inches were stocked with two-day
auricularia larvae of 0.3 larvae/ml density. They were then subjected to
mono feeding with 20,000 cells/ml concentration ration daily. Effectivity
of the concentrates were evaluated with respect to survival, growth, and
development of larvae. The study lasted for 35 days and the number of
post-settled larvae in all treatments were recorded. Growth and
development of larvae were relatively faster in TISO 1800 diet when
compared to the two concentrates. Survival was more than double in the
live microalgae treatment compared to the algal paste treatments. At the
end of the study, average survival in the live algal treatment was 10.22%,
Shellfish diet with 2.99%, TISO 1800 with 0.28%, and TW 1200 having
total mortality. Among the micro-algae concentrate treatments; more
settled juveniles were observed in the Shellfish diet treatment with
4,828 juveniles while an average of 415 juveniles were counted in TISO
1800 treatment. No post settled juveniles were observed in the TW 1200
treatment. Juvenile survival is much higher in the Cc live treatment, with
an average estimate of 14,540 settled juveniles per replicate tank. Future
studies to optimize production can include progression in feeding rate,
and use of different types of micro-algae. In addition to considerations of
cost and accessibility.
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From ocean to port: How catch documentation and traceability can improve fisheries
management in the Philippines
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One of the most challenging problems in Philippine fisheries being
addressed by government through improved policy is illegal,
unregulated, and unreported (IUU) fishing. Failure to address these
concerns had seriously affected Philippine exports when the
European Union issued a yellow card to the Philippines in 2010. As
part of its assistance to improve fisheries governance in the AsiaPacific region the USAID funded the Oceans and Fisheries Partnership
(USAID Oceans), a program to strengthen regional cooperation to
combat IUU fishing, promote sustainable fisheries, and conserve
marine biodiversity. USAID Oceans partners with BFAR which pilots
an electronic catch documentation and traceability (eCDT) system for
commercial fisheries and with the Futuristic Aviation and Maritime
Enterprise (FAME), a private Filipino company which launched a
transponder-based CDT technology for small-scale tuna handline
fisheries in the General Santos learning site. In December 2018 the
USAID Oceans awarded a grant to the MSUNFSTDI, a local non-profit
NGO, to conduct a study on the Use of Catch Documentation and
Traceability (CDT) Data to Improve Fisheries Management in the
Philippines. The project’s main deliverable is to build, deploy, and test
an Innovative Digital Solution (IDS) to use near real-time data from
the BFAR’s and FAME’s eCDT systems being piloted in Sarangani Bay.
The project ’s team of programmers developed a digital architecture
called DAGAT, a simple, user-friendly mobile application that provides
data analytics and map visualizations from real-time fisheries data.
With this mobile app different users can access vital and traceable
spatial and temporal fishing effort, stock abundance, and landed catch
from different fishing grounds that can help improve policy and
governance toward sustainable tuna fisheries in the Philippine EEZ.
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The technological advances for smartphones have made it a primary
computing device for almost everyone because they are lightweight,
battery-efficient, convenient, and have the computing resources of a
desktop computer or laptop. The capabilities of a mobile device make it
an ideal tool for timely interactions between people and groups
especially for data and information exchange. In the context of local
fisheries management, it could be a bridge between the municipal
government and fisheries experts to provide a timely and data-driven
fisheries management approach. A mobile application that would
connect experts with the LGUs in working with just a few flicks and
swipes on their mobile devices would be a significant tool towards a
more effective management of capture fisheries. An innovative digital
solution (IDS) called DAGAT was developed under a USAID Oceans
EAFM grant awarded to the MSU Naawan Foundation for Science and
Technology Development, Inc. (MSUNFSTDI). This mobile application
was designed to support electronic catch documentation and
traceability for municipal (small-scale) and commercial tuna fishers in
the General Santos City learning site. DAGAT is an android-based
application that creates map visualizations and data analytics by
connecting to an online database that contain tuna catch data from both
municipal and commercial tuna fishers. The app was pilot tested on
selected BFAR and non-BFAR users (LGUs, NGOs, Academe). The
usability of DAGAT was validated through the System Usability Scale
(SUS) test and was able to record a passing 68.62% SUS score on the
average. Although DAGAT was able to provide the minimum viable
product to contribute to USAID Ocean’s main thrust of combating IUU
fishing, conserve marine biodiversity, and promote sustainable tuna
fisheries in the Philippines, the application still leaves a lot of room for
further development.
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Comparison of Sandfish (H.scabra) Product Quality and Recovery using Different Processing
Techniques
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The lack of knowledge in proper processing of sandfish to satisfy the
export market have forced the sandfish sea ranch managers to sell their
sandfish fresh at low prices. But stone-dried premium size and wellprocessed sandfish would bring better income for the fishers. To help
the sandfish ranch managers, four different processing techniques:
Brown et al. (2010), NFRDI (per Pardua et. al., 2018), and another two
variations of method from Purcell (2014) were tried to determine
resulting product quality and recovery of processed sandfish. A total of
24 sandfish individuals weighing 350-600 g from the sea ranch were
used for processing (n=6 per technique). Suggested steps for
processing sandfish from each of these techniques covering the
methods from post-capture handling, gutting, boiling, spicule removal,
salt-curing, to the final processed product were followed in this study.
Results show that all live weight of sandfish was reduced to 45% after
degutting. The stone-dried product show that each processing
technique yielded significantly different percent weight of product
recovery. The method by Brown et al. (2010) had the highest weight
percent recovery from gutted weight at 10.75%. However, product
recovery from Brown did not significantly differ from the NFRDI
technique at 9.65%. The two methods by Purcell (P1 & P2) yielded
9.38% and 9.50% recovery, respectively. Product quality for all
methods were similar based on visual inspection of the product.
According to local sea cucumber buyers and processors dried sea
cucumbers are priced based on quality of the product, followed by
weight, then size length. Although there is no single best-practice
method for processing sandfish, Maliwaliw sea ranch managers may
opt to adopt the method by Brown et. al (2010) or by NFRDI for higher
recovery.
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Practical hatchery enhancements for improved operations and seed production for developing
countries: The case of SEAFDEC/AQD small-scale sea cucumber hatchery
Jon P. Altamirano, Jesus Rodriguez, Jr., Roselyn Noran-Baylon
Aquaculture Department, Southeast Asian Fisheries Development Center, Tigbauan, Iloilo 5021,
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ABSTRACT

Aquaculture has significantly contributed to >50% of fish production
worldwide. Driving the exponential growth in aquaculture production
is the essential backbone of the industry – the hatcheries. The
hatcheries produce the required seeds (e.g., fry, larvae, spats, juveniles)
of various species for farming. Commercial-scale hatcheries that
CORRESPONDENCE
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production volume of the needed aquaculture commodities. To
demonstrate, this paper presents some of the practical hatchery
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cucumber hatchery. Some of these enhancements include solutions to
poor water quality using low-cost filter systems; bacteria and pest
control using simple tank management; adaptable life-support systems
by using modified aeration tubes and affordable automated
temperature control systems; and food alternatives using micro-algae
concentrates. These simple and practical enhancements can be further
developed to be used for other species, and can be easily adopted by
small-scale hatchery operators. Based on our experience, improving
hatchery production can be made through practical enhancements and
need not be too high-tech or very expensive.
.
aquaculture, hatchery
equipment, Philippines,
sandfish
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The white teatfish Holothuria fuscogilva (Cherbonnier, 1980) is one of
the heavily exploited species among sea cucumbers due to its high
nutritional and medicinal value thus, the increasing demand. With this,
wild stocks continue to decline and hatchery production and
mariculture are seen as the most viable option for stock enhancement
in depleted wild populations and ultimately reduce fishing pressure. In
the hatchery-rearing for mass production of this species, the choice of
feed type that would result in the best growth and survival of the H.
fuscogilva juveniles is critical. Thus, this study was conducted under
laboratory conditions using 60-day old hatchery-reared H. fuscogilva
juveniles (~0.00003 g) through a completely randomized design. The
feed types included Chaetoceros calcitrans, Navicula sp. Spirulina, and
Tilapia waste. The results showed that juveniles obtained the highest
growth rate using Navicula sp. at 0.0008 ±0.0002 g/day followed by
Spirulina (0.0005 ±0.0001 g/day), Tilapia waste (0.0004 ±0.0001
g/day) and C. calcitrans (0.0001 ±0.0001 g/day) (p= 0.000037). The
highest percent survival was obtained in Tilapia waste followed by
Spirulina, Navicula sp., and C. calcitrans at 89.00%, 88.67%, 76.33% and
64.67%, respectively. This study implies that Navicula sp. is the best
feed type for high growth and Tilapia waste for survival of the H.
fuscogilva juveniles. This is a novel finding that Tilapia waste has a
potential for feed of H. fuscogilva juvenile in small scale hatchery
production. Further study should be conducted using the combination
of the two feed types yielding highest growth rate and survival for best
result.
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Sargassum polycystum C. Agardh is a perennial brown algae found in the
coast of Maitum, Baybay City, Leyte, Philippines. This brown seaweed
is harvested for use as fertilizer, animal feed, and as raw material for
extracting growth hormones in agriculture and for other purposes. The
growth and survival of germlings up to young recruits were
investigated in the laboratory and field set-ups. In addition, suitable
substrate panels (e.g. limestone and clay) were tested together with
optimum environmental parameters. This study showed that clay
panels were more suitable for the settlement and cultivation of S.
polycystum. However, the survival rate of germlings were relatively
higher using limestone panels but were not significantly different with
the clay panels. Growth of germlings were significantly higher in clay
panels than in the limestone (ANOVA, p < 0.05). Young recruits
(approximately 31 mm ± 22.84) were out-planted in an Artificial Reef
(AR) site at Maitum, Baybay City, Leyte. Average growth rate of the
young recruits in the field was 0.49 mm day-1 ± 0.58 with a maximum
growth of 39.26 mm ± 42.28. However, negative growth were observed
due to grazing pressure and strong waves brought by a typhoon.
Overall results showed the potential of restoring depleted Sargassum
beds through hatchery-based seedling cultivation and field grow-out
systems.
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Notes on the open-sea farming of the Philippine blue sponge, Xestospongia sp.
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The sponges (phylum Porifera) are rich sources of natural products
with pharmaceutical potential. However, continuous collection from
wild populations for biotechnological purposes poses a harmful effect
on a population and the ecosystem. Thus, farming can be an alternative
to provide a sustainable supply of sponge stocks. In the Philippines, the
blue sponge, Xestospongia sp., has been farmed for several years.
However, many aspects of the biology and ecology of this sponge, which
are very critical for the improvement of farming techniques, are still
unknown. The aims of this study were to (1) observe the factors
affecting the survival and growth of both wild and transplanted
Xestospongia sp. colonies and to (2) compare different open-sea
farming techniques for improved biomass production of the species.
Sampling stations and farming setups were established in a selected
coral reef site in Puerto Galera, Oriental Mindoro, Philippines.
Observations of wild and transplanted colonies were then conducted
weekly through SCUBA diving for at least 6 months. Initial results show
that one of the main factors affecting the survival of transplanted
Xestospongia sp. fragments is predation by the nudibranch, Jorunna
funebris. Comparisons of the health of fragments transplanted at
different parts of the water column also highlight higher biofouling by
algae on fragments transplanted near the sea surface compared to
fragments transplanted near the benthos which is likely due to
differences in light levels and presence of browsers which feed on
biofouling algae. Basing on the major observations, we have designed
a farming protocol for the Xestospongia sp. which takes into
consideration predation and factors affecting sponge biofouling. This
study improves our knowledge on the factors affecting sponge survival
and growth, and can be a basis for improving farming protocols of
sponges and other sessile invertebrates.
.
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Seaweed nutrient physiology: understanding the effects of nutrient fertilization on growth and
biochemistry of Kappaphycus alvarezii
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Inorganic nutrients (nitrogen and phosphorus) are required for
seaweed photosynthesis, growth, and subsequent flow of
photosynthate into various biochemical compounds (e.g., protein or
carbohydrate-based commercial products). Nitrogen (N) fertilization
promotes growth and N-replete tissue favors biosynthesis of proteinbased compounds while N-deplete tissue allocates carbon towards the
synthesis of carbohydrate-based compounds (e.g., cell wall
polysaccharides). This study comprehensively investigated the growth
performance and biochemistry of Kappaphycus alvarezii (strain TR-C5)
under control (ambient seawater), one-time (1×, i.e., at the start of the
growth experiment) and intermittent (5×, i.e., every 10 days) inorganic
nutrient fertilization. Nutrient fertilization was applied by soaking the
biomass in a solution of 5 g L-1 commercial ammonium-phosphate for
10 mins and kept moist overnight under a canvass before “replanting”
into corresponding flow-through aquarium in a land-based nursery.
The new K. alvarezii cultivar was cultivated for 50 days. Average growth
rate was 2.63% ± 0.81, 2.88% ± 1.27, and 3.57% ± 0.89 for the control,
1×, and 5× fertilization, respectively. Fertilization every 10 days
showed significantly higher growth rate (P = 0.006). Fertilization was
also observed to significantly increased branching and bushiness and
decrease the occurrence of epiphytes and ice-ice disease. Chlorophyll a
ranged from 1.19 μg g-1 – 5.03 μg g-1 among treatments and was
significantly different among treatments (P = 0.044; highest in
intermittent fertilization). For the phycobiliproteins (phycoerythrin,
phycocyanin and allophycocyanin), phycoerythrin content ranges from
0.03μg g-1 – 0.25μg g-1, phycocyanin from 0.02μg g-1 – 0.09μg g-1, and
allophycocyanin from 0.02μg g-1 – 0.09μg g-1. Only phycoerythrin
showed significant statistical difference among treatments (P < 0.001;
highest in intermittent fertilization). Protein contents (% DW) were
0.99 ± 0.57, 1.30 ± 0.92, and 0.99 ± 0.91 for increasing frequency of
fertilization, respectively, but were not significantly different (P =
0.445). Analyses of carrageenan yield and quality are still forthcoming.
Preliminary results showed that proper application of inorganic
fertilizer and allowing the seaweed to metabolize stored nutrients did
not completely promote the increase of all N-based tissue compounds
(e.g., protein, phycobiliprotein and chlorophyll) which can significantly
reduce phycocolloid (e.g., carrageenan) content and quality.
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The emergent interest in the application of seaweed extract in
terrestrial agriculture is derived from its physiology for the retention
of plant growth regulators (indole 3-acetic acid, gibberellin GA3,
kinetin, and zeatin). Several reports had shown encouraging outcomes
using extract of Kappaphycus sap (k-sap) as a foliar spray in increasing
the production and growth of agroindustry crops. To induce shoots
formation of Kappaphycus plantlets, 2 varieties of Kappaphycus sap var.
bitse bitse pink (K-sap KAB) and tambalang brown (K-sap KAT) yield
though sauna drying was used for micropropagation conditions at
different dilution rates over 45 days of laboratory incubation. The
Kappaphycus var. kab-kab itum (KBB), katunay itum (KKI), and milomilo (KMM) – applied with K-sap KAT; tambalang red (KTR), patig
(KAP), and china-china (KCC) – applied with K-sap KAB, ware used as
an explant for tissue culture. Among the treatments tested, the longest
shoot was produced from KTR of 1.5:500 ml and 1:1000 (8.80  2.65
and 7.50  2.05 mm), and followed in terms of varieties by KCC of 1:200
(7.42  2.48 mm), KBB of 1:100 (5.96  1.04 mm) and KAP of 1:200
(4.87  1.97 mm). The percentage of shoot occurrences differed with
the control treatment (18% - 68%) which ranges from 83% to 98% for
K-sap KAB of all varieties, while K-sap KAT has 82% - 99% for KBB,
73% - 96% for KKI and 70% - 90% for KMM (only for 1:1000 and
1.5:500). The effectiveness of K-sap treatment showed variety-specific
based on the highest shoot length generated, but, optimal dilution of
enriched media was 1.5:500 (3 out of the 6 culture) and 1:200 (2 out of
6). The use of K-sap extract is a foreign application for laboratoryproduced seaweed, and successful culture could potentially offers a
sustainable and effective alternative for enriched media.
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One major hurdle in sandfish sea ranching is the supply of releasesize juveniles. Ocean nursery using hapa nets was found to be
efficient in reducing mortality until release size. This study was
conducted to determine suitable sites for sandfish ocean-nursery
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cleaning of the hapas was done but monitoring for growth and
survival was done every 30 days when the hapas were changed at
day 30. The first run (dry season) was conducted in July-September
2020 and the second run (wet season) in September-November
2020. During the dry season, no stocking was done in Maliwaliw due
to lack of juveniles. Average growth rate (AGR) and survival to 60
days was 0.16g/d and 55% in Cabunga-an, 0.15g/d and 68% in
Buyayawon, and 0.10g/d and 11% in Cantomoja. During the wet
season growth was not much different in the three sites. Survival was
low with 27%, 29%, and 13% for Maliwaliw, Buyayawon and
Cantomoja respectively. Cabunga-an had the best growth and
survival at 0.25g/d and 39% respectively at 30 days. However, the
stocked juveniles were lost before day 60 due to Typhoon Goni. AGR
and survival are high to day 30 but declined to day 60 in both wet and
dry season. All the sites except Cantomoja are promising sandfish
ocean nursery sites for both the wet and dry seasons. Other factors
that may affect growth and survival are rainfall, predators,
competitors, and intense growth of filamentous algae.
Holothuria scabra, sandfish,
juvenile rearing, hapa nets
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Do size, age and experience really matter on the chemosensory ability and decision making of
hatchery-reared sandfish Holothuria scabra juveniles?
Roselyn D. Noran1, Harold M. Monteclaro1, Jon P. Altamirano2, Sheila Mae S. de Leon1,
Ruth U. Gamboa3
1University
2Southeast

of the Philippines Visayas, Miagao, 5023, Iloilo, Philippines
Asian Fisheries Development Centre, Aquaculture Department, Tigbauan, 5021, Iloilo,

Philippines
3University of the Philippines Mindanao, Davao City 8000, Davao del Sur, Philippines
KEYWORDS

ABSTRACT

hatchery-reared sandfish,
chemodetection, decisionmaking, release programs

The release of hatchery-bred sea cucumbers has already been practiced
in most countries in the attempt to restore depleting wild populations.
However, little is known about the chemosensory capabilities of these
hatchery-reared individuals to respond to either food and predator
presence. In this study, we examined the ability of two groups of
hatchery-reared sandfish juveniles to various chemical odors in a Ymaze set-up. The chemical cues tested were: 1) predator crab odor, 2)
predator fish odor, 3) detritus mulch odor, 4) shrimp PL feed odor, 5)
combination of crab odor and shrimp feed odor, and 6) seawater as
control. Overall, medium-sized sandfish (MSS; ≥15g) who are older and
gone through sand conditioning showed active and abrupt responses,
and clear preference as compared to the small-sized sandfish (SSS; ≤3g)
who were completely naïve and young. MSS showed attraction to both
food cues and avoidance of predator crab and fish odors. In contrast,
SSS showed no clear preference to all test odors. These findings suggest
that hatchery-reared sandfish juveniles must be reared to a bigger size
(>15g) and must undergo conditioning regimes to be equipped prior to
release and survive the early days when released in the wild.

CORRESPONDENCE
Email:
rdnoran30@gmail.com
PRESENTATION CODE
TFA-SO-01
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Ontogenetic habitat shift of leopard coral grouper, Plectropomus leopardus, in the Philippines
using otolith microchemistry
Joey Cabasan1, Nathaniel Miller2, Hazel Arceo3, Maria Vanessa Baria-Rodriguez
1The

Marine Science Institute, University of the Philippines Diliman
School of Geological Sciences, University of Texas Austin
3Department of Biology and Environmental Sciences, University of the Philippines Cebu
2Jackson

KEYWORDS

ABSTRACT

Plectropomus leopardus,
ontogenetic habitat shift,
otolith microchemistry

The leopard coral grouper, Plectropomus leopardus, is a commercially
important fish species and plays a significant trophic role as top
predator in coral reefs. Despite its high economic and ecological value,
little is known about the migratory behavior and habitat use of this
species in the Philippines. In this study, otolith core-to-edge elemental
transects were measured for 74 individuals from four Philippine
localities (i.e., Linapacan, Quezon, Tawi-Tawi and Taytay) by laser
ablation inductively coupled plasma mass spectrometry to determine
salinity-habitat migration histories. We found that all specimens
originated in the marine habitat (Sr:Ca >4.5 x 10-3 ppm), with no
evidence of freshwater incursion at any point of their life. First
migration to lower salinity habitats (e.g., estuaries) occurred within the
first two years of life except for most specimens in Quezon (>80%),
which remained in high salinity habitats throughout their lifetime. In
contrast, majority of the other specimens stayed in estuarine habitats
from age 2-10. Return to marine habitats for specimens in Linapacan
and Taytay commenced at age 7–8 whereas this event occurred later
(age 10–12) for specimens in Tawi-Tawi. These otolith Sr:Ca
oscillations suggest that coral groupers fit into either “marine
straggler” or “marine migrant” classification of a migrating fish (Elliott
et al. 2007). The former refers to permanent marine habitat residents
while the latter refers to individuals that originate in a fully saline
environment, followed by a temporary residence elsewhere, then a
return to the original habitat. The longer return for specimens in TawiTawi may indicate lesser pressure in the fish population to sexually
mature as return to original habitat is often linked to a reproductive
event. Our study provides baseline information on habitat use of P.
leopardus and highlights the crucial role of understanding habitat
residence time for securing natural recruitment and stable fish stocks.

CORRESPONDENCE
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The current and projected status of Philippine reefs in the West Philippine Sea
W.Y. Licuanan1,2, G.N.R. Feliciano1, D.D.T. Alcantara1
1Br.

Alfred Shields FSC Ocean Research Center, De La Salle University
Department, De La Salle University

2Biology

ABSTRACT
Recent work reveals that hard coral diversity extends farther to the
west of the Coral Triangle than previously thought. Fringing reefs in
the West Philippine Sea bioregion are second only to the Sulu Sea
Email:
wilfredo.licuanan@dlsu.edu.ph bioregion in hard coral cover (HCC) and generic diversity. In the
absence of underwater surveys in disputed waters, the current status
of select reefs in the Kalayaan Island Group (KIG) is estimated. These
estimates are based on data from Philippine mainland fringing reefs
and atolls, corrected for the relative sizes of coral community types
likely present. These estimates are calibrated against survey data
from similar reefs of the Cagayancillo Ridge, Tubbataha, and Apo Reef.
Extrapolations are then made using assessments of the area covered
by coral and algae using the Allen Coral Atlas’ satellite images of the
selected KIG reefs. Estimated HCC on the reef slopes of Cuarteron,
Fiery Cross, Gaven, Johnson, Hughes, Mischief, and Subi Reefs of the
KIG ranges from 17.9% to 38.7%, corresponding to HCC Category D
(the lowest) to HCC Category B. HCC in the KIG reef slopes could be
reduced by 69% to 84% (average of 78%) assuming it is currently
comparable to a heavily damaged but recovering atoll reef in
Cagayancillo, Palawan. Physical damage to the reefs, compounded
with other stressors such as sedimentation, may result in the
continued degradation of KIG atolls. At this level of damage, reef
slopes—the actively growing parts of the reef— are likely eroding and
can no longer keep up with sea-level rise.
CORRESPONDENCE
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The seaweed resources of the West Philippine Sea
Wilfred John E. Santiañez
G.T. Velasquez Phycological Herbarium and The Marine Science Institute, University of the Philippines,
Diliman, Quezon City 1101, Philippines
ABSTRACT
CORRESPONDENCE

The Philippines has the most diverse seaweed resources in the tropical
western Pacific but accounts for its biodiversity and their distributions
Email:
are based only on scanty and patchy collections. Considering their
wjsantianez@msi.upd.edu.ph ecologic and economic importance, our limited knowledge of our
seaweed resources hinders our capacity to maximize their full
potentials especially for the benefit of the Filipino society. I present here
a conspectus of the seaweed resources of the West Philippine Sea with
special reference to the biodiversity of seaweeds in the offshore islands
and reefs of the Kalayaan Island Group. Based on recent studies, the
diversity of our seaweed resources is higher than previously thought as
several new records and putative new species for the locality and the
country are being discovered. It is also becoming apparent that we are
lagging in advancing our knowledge and understanding of our rich
marine resources. As such, I underscore here the crucial role of
continued support in generating foundational knowledge on our marine
environment for us to properly conserve and protect vulnerable marine
resources and consequently ensure sustainable growth and
development for the Philippines.
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Capture Fisheries Resources in the West Philippine Sea (WPS): Is it Worth Fighting For?
Hazel O. Arceo
Department of Biology and Environmental Science, University of the Philippines Cebu, Gorordo Avenue,
Lahug, Cebu City
ABSTRACT
CORRESPONDENCE
Email:
hoarceo@gmail.com

Marine capture fisheries presently make up over 40% of the total
fisheries production of the Philippines. This important resource comes
from the country’s expansive maritime area that includes territorial
seas, which are twice as large as its total land area, and an Exclusive
Economic Zone (EEZ), which encompasses 2,2200,000 km2 of the
marine waters. Covering about one-third of the total EEZ of the
country, the West Philippine Sea is one of the most important fishing
grounds and source of fish for Filipinos. However, the extent of its role
to food security and fisheries production has often been underreported and undermined. In this report, available information on both
municipal and commercial fisheries production in the WPS were
reviewed to obtain past and present trends, and to determine the
contribution of the region to total fisheries production. This was
particularly challenging given that national fisheries statistics are
being reported according to political regions rather than by major
fishing grounds as was done in the past. Existing data show that the
waters west of the Palawan province, which is part of the WPS, has
been a major fishing ground since the late 1970’s. By the mid-1990s,
this fishing ground was ranked first in terms of percentage share to the
total annual commercial fisheries production, accounting for 20% of
the total production. More recent studies reported that 27% of total
marine capture fisheries production in the Philippines, based on
cumulative catches from 2000 to 2014, comes from the WPS while the
estimated fisheries production from coral reefs in the Kalayaan Island
Group (KIG), located in the WPS, could potentially contribute another
3-5% to the total marine fisheries production of the country. These
figures mean that that about one-third of the total marine fish catch in
the country is estimated to come from the WPS, underlining the
importance of the region to the social and economic well-being of the
Filipino people. Insights on the implications of these values, as well as
possible strategies to improve catch monitoring and reporting, will be
discussed.
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Trends and Patterns of Fishing Activities in the West Philippine Sea and the broader South
China Sea (2007 to 2021)
Rollan C. Geronimo1,2
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of Hawaii at Manoa, Honolulu, Hawaii, USA

2University

ABSTRACT
CORRESPONDENCE
Email:
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The South China Sea basin is a globally important fishing ground. It
covers 3.1 million square kilometers, representing less than 9% of the
ocean's surface, yet it harbors 22% of the world's known fish species.
Annual fisheries production has been valued at 16 billion USD per year.
Unfortunately, the straddling countries’ Exclusive Economic Zones
overlap, creating long-standing issues and threats of illegal, unreported,
and unregulated fishing. The West Philippine Sea covers the portion of
the South China Sea basin within the Philippine’s Exclusive Economic
Zone. In the last decade, tensions have increased in the Spratly islands
and Scarborough shoal between the Philippines and other countries. In
2015, China began an ambitious plan to convert rock features and islets
in the Spratly Islands into islands and bases. This has increased tension
in the region and the ones most affected are the fishers. Using various
available data sources, I reconstructed the development and expansion
of fisheries in the broader South China Sea basin from 2006 to present,
zooming in particularly on the impacts to fisheries in the West Philippine
Sea. The SCS fisheries expanded to the central part of the basin only in
2010. In 2015, the number of detected fishing vessels in the central part
of the basin has increased by 50%, coinciding with China’s islandbuilding activities and Indonesia’s hard-enforcement approach against
poachers in their waters. These events displaced fishers as well, leading
to a shift in fishing activities towards the West Philippine Sea. I will
discuss in this presentation the implications of these trends and patterns
on illegal, unreported, and unregulated fishing in the WPS.
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Strengthening the science-policy interface for governing and managing the West Philippine
Sea: Amplifying Opportunities and Partnerships with HEIs
Analiza Teh
Undersecretary, Department of Environment and Natural Resources, Philippines
ABSTRACT
CORRESPONDENCE
Email:
none

The West Philippine Sea is one of the government's priority seascapes,
with the biodiversity, habitats, and fisheries resources it hosts and the
livelihoods it provides to millions of Filipinos. However, alongside
important matters of sovereignty, territorial integrity and maritime
entitlements, the West Philippine Sea faces serious sustainability
challenges, particularly from the threats of climate and ocean change.
Over the last few decades, limited Marine Scientific Research (MSR)
Expeditions to study the Kalayaan Island Group were conducted through
short-term projects between the National Government and the Academe.
Given the dearth of historical data and information on the status of the
resources in the region, there is a need to expand current efforts to study,
assess and monitor the habitats and resources therein. The continuous
monitoring, observation, and re-assessment can help us determine new
baselines of our ecosystems and see how threats have changed our
environment. These will help us identify, prioritize and address these
threats, and make informed decisions through policies. Strategic
partnerships between the National Government and Higher Education
Institutions (HEIs) for identifying and obtaining data needs and
management recommendations for conservation, and capacity-building
for environmental managers should be established and amplified.
Strengthening the science-policy interface for the conservation and
management of the coastal and marine environment through long-term
programs for the West Philippine Sea, as well as in the entire country,
should be one of the priorities of the Department of Environment and
Natural Resources, given its mandate and the extent of its jurisdiction
over the marine environment.
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PAMS16 LOGISTICAL GUIDELINES
1. Instructions to Session Chairs
a. Introduce presenters (full name, affiliation and title of presentation).
b. Lead or initiate discussion and moderate the open forum.
c. Prepare a synthesis of the whole session. The write up should be submitted at the end of the
day to the PAMS Secretariat (pams16.secretariat@gmail.com). Just include a summary of the
presentations, highlights of the discussions, learnings/lessons learned, and suggestions for
further improvement.
d. You may view the pre-recorded presentations ahead of time by coordinating with the
respective Technical Support Staff.
e. You are highly encouraged to use the official PAMS16 virtual background during the session
(to be provided a day before the start of the conference), whenever possible.
f. Kindly coordinate with your team (email addresses and contact numbers of the respective
session Documenter and Technical Support Staff will be provided).
g. Make sure to synchronize time with the Steering Committee and the other parallel sessions.
h. Kindly add “Session Chair” before your name during the Zoom meeting (session). Example:
“Session Chair – Juan De la Cruz”

2. Instructions to Documenters
a. Record the session proceedings.
b. Take note of the discussion points (questions and responses, comments and suggestions).
c. Coordinate with and assist the Session Chair
d. Monitor allowed time of the presentation (maximum of 12 minutes for presentation and
maximum of 3 minutes for the open forum). Remind the Chair of time remaining.
e. Submit reports and records to the Chair immediately after the session cc the PAMS16
Secretariat (pams16.secretariat@gmail.com).
f. Make sure to synchronize time with the Steering Committee and the other parallel sessions.
g. Kindly add “Documenter” before your name during the Zoom meeting (session). Example:
“Documenter – Juan De la Cruz”

3. Instructions to Technical Support Staff
a. Collate and arrange all pre-recorded videos before the session according to the schedule of
presentations. Make sure to download before the conference.
b. Check the time duration of videos.
c. Make sure to synchronize time (watch) with the Steering Committee.
d. Coordinate with and assist the Session Chair.
e. Coordinate with and report to Junrie and Rodny for overall monitoring and management.
f. For copyright concerns, kindly keep all files in a private repository and not to be used for
personal purposes.
g. Zoom Meetings for the simultaneous sessions must be open 15 minutes before the first paper
presentation and breakout rooms should be ready by then.
h. Kindly add “IT Support” before your name during the Zoom meeting (session). Example: “IT
Support – Juan De la Cruz”
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4. Instructions to Judges for the Best Presentation/Presenter Award
a. You may view all assigned pre-recorded presentations ahead of the
conference or during the conference.
b. Rate the presentations using the criteria below:
Ability to answer questions and knowledge of the topic - 30%
Delivery/presentation -20%
Use of visual aide - 20%
Content & quality of the visual aide – 20%
Overall impact - 10%;
Total – 100%
c. Submit all ratings to the Session Chair cc PAMS16 Secretariat (pams16.secretariat@gmail.com)
immediately after the session.

5. House rules during the Conference
a. We will use webinar format for the Plenary sessions and Zoom Meetings format for the Parallel
sessions.
b. Only panelists can open video and microphone during the Plenary sessions. Attendees may ask
questions using the Q&A menu. Messages and questions through the chatbox will only be
directed to the Technical Support team.
c. During the parallel sessions (thru Zoom Meeting), kindly turn off your cameras and mute your
microphones. If you want to ask questions during the Open Forum, please click the ‘raise your
hand’ button. Wait to be recognized by the Session Chair then you will be unmuted and/or
video will be turned on by the Technical Support Staff. The chatbox is also available for any
questions but is only directed to the Session Chair, Documenter and Technical Support Staff.
d. Kindly wear business attire during the conference.
e. Time will be synchronized for all sessions (breakout rooms), so strictly follow the schedule of
presentations found in the Program & Book of Abstracts.
f. You may enter sessions at any time by clicking the ‘breakout room’ button then choosing the
session you want to join.
g. You may enter the Parallel session (Zoom Meeting) 15 minutes before the first paper
presentation.
h. Important - here are the conference guidelines on intellectual property (IP) issues:
● Intellectual property rights are not transferred as a result of using Zoom or the PAMS16
website. Thus, presenters retain ownership rights to their presentations and data.
● Participants may not post, modify, distribute, or reproduce in any way material presented
during the conference without obtaining the prior written consent of the owner of the
intellectual property.
● A digital watermark will be placed on the Zoom sessions. If a recording is shared
without your consent, the watermark can tell you which participant made the
recording.
● Nonetheless, presenters are reminded that conference organizers cannot fully control
the actions of all the participants. Therefore, if presenters have concerns about
protecting their unpublished data, they may decide not to include that information in
their oral or poster presentations.
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Guidelines for Oral Presentation


Oral presentations are to be pre-recorded to minimize delays related to technical
issues. No live presentations.



Recordings should preferably be done using Zoom or MS PowerPoint or OBS Studio
(Open Broadcaster Software) with the presentation slides screen-shared and the
presenter pinned as inset.



Content of the presentation should follow the IMRAD format (Introduction, Materials
and Methods, Results, Discussion with Highlights/Conclusions/Recommendations).



Length of presentation should be a minimum of 10 and maximum of 12 minutes.
Submitted pre-recordings more than 12 minutes will not be accepted.



Submit pre-recorded presentation as MP4 at most two weeks before the conference so
the deadliest deadline is July 16 by email to pams16.secretariat@gmail.com cc
pamsphweb@gmail.com with the file attached through a Google Drive link or by
Dropbox.



Presentation will be played during the schedule assigned for the paper.



The presenter is required to be present during the paper presentation and should be
available to answer questions during the 3-5 minute Open Forum.



The presenter is required to wear proper business attire during the recording and
during Open Forum (camera of the presenter should be turned on).



File submission format: DAY#_LASTNAME_PAPER#.MP4.
For example: DAY1_Saco_MRB-3.MP4



Kindly use the PAMS16 virtual background during the Open Forum.



Please add the number corresponding to the order of presentation followed by
underscore then 'Presenter' before your name during the Zoom meeting (session).
Examples: "1_Presenter - Juan De la Cruz", 2_Presenter - Maria Clara Lacson", etc.

251 | B o o k o f A b s t r a c t s | J u l y 2 0 2 1 | P A M S 1 6

Guidelines for Poster Presentation


Submit poster presentation as JPEG or PNG (one-page A4 size) at most two weeks before the
conference so the deadliest deadline is July 16 by email to pams16.secretariat@gmail.com cc
pamsphweb@gmail.com with the file attached through a Google Drive link or by Dropbox.ph



Resolution should be at 300 dpi.



File submission format: DAY#_LASTNAME_PAPER#.JPEG.
For example: DAY1_Saco_MRB-P3.JPEG



Content of the presentation should follow the IMRAD format (Introduction Materials and
Methods, Results, Discussion with Highlights/Conclusions/Recommendations).



Please include photo (half body picture preferable) of the presenter. Kindly wear business attire.



Poster must be in a Portrait orientation.



Posters will be available on July 22 and 23 afternoons (from 1PM to 5PM) for viewing.
Presenters are expected to log-in synchronously or asynchronously to the Poster Public Forum
for interaction with other participants.



Please be reminded on the use of images from other sources. Please use appropriate citation.



Kindly join the Poster Session Launching Activity on Day 1, 1 PM. Visit regularly your respective
posters during the Poster Sessions (Day 1 and 2, 1-5 PM) and check the comment section for
questions and/or interact with other conference participants. Encourage them to visit all
posters.

Guidelines for Competing Papers


Follow guidelines for Oral Presentation.



Papers will be judged based on the following: Video submitted and responses during the Q&A.
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Step-by-step Guide for Using Zoom
1. Joining the Plenary and Parallel (Main Room) Sessions
a. New users to Zoom must install the app in the computer and register as a new user.
b. To enter either plenary or parallel (main room) session, launch the Zoom app and log-in using your
account.

i.

iii.

ii.

iv.

c. Click “join” then enter meeting ID and your full name. Then enter passcode if required. You can also
directly click on the link sent to you, just below the “Join Zoom Meeting”.

d. Look of the Zoom screen upon entry.
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2. Joining and transferring Parallel Sessions (Breakout Rooms)
a. Once you are in the Zoom Meeting (Main Room) for the Parallel Sessions, click on the “Breakout Room”
button.

b. Choose the session then click “Join”.
c. If you want to transfer to another session, just click the “Leave Room” then click again “Leave Breakout
Room”. You will return to the Main Room.

d. Once you are in the Main Room, click on the “Breakout Room” button again and choose another session
to join.
e. Never click the “Leave Meeting” so you will not be disconnected from the Zoom Meeting. If ever, you
accidentally clicked on the “Leave Meeting”, you will be asked for confirmation. Just cancel. If you
accidentally left the meeting, just log-in again.
3. Renaming
a. Once you are in the breakout room (session) you have chosen, kindly edit your name to include your
role in the session. For renaming format, please check the Logistical Guidelines.
b. To edit name, click on the ‘3 dots’ button found in the upper right corner of your personal display. Just
click on the ‘rename’ button.
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c. You can also edit using the “Participants” button. Just the “Participants” button then hover the mouse
cursor to the video or mic buttons on the right. “More” button will show. Click “More” followed by
“rename”.

d. Just in case you cannot find the “rename” button, message the Technical Support Staff using the chatbox
so they can do the renaming for you.

4. Use of Microphone, Video, Chatbox, Q&A and Raise Hand buttons
a. During the Plenary Sessions (Webinar format), the attendees can only see and use the Chatbox and the
Q&A buttons. Click the “Chatbox” button if you want to message the IT Support Staff. Click the “Q&A”
button to ask questions.

b. During the Parallel Sessions (Zoom Meetings format with Main Room and Breakout Rooms), the
participants can see the Microphone, Video, Chat and Reactions (with Raise Hand option) buttons.
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c. Microphones are muted and videos are turned off. These buttons are managed directly by the IT
Support Staff.

d. If you want to ask a question using Microphone and with Video, click on the “React” button first
followed by the “Raise Hand” button. A raised hand icon will appear on the upper left corner of your
display. Everyone will see this including the Session Chair so wait to be acknowledged by the Session
Chair. Once acknowledged, the IT Support Staff will unmute your microphone and turn on the video.

e. If you want to ask a question using the chatbox, just click on the “Chat” button and your message or
question will be directed to the Session Chair, Documenter and IT Support Staff. Wait for the Session
Chair to read your question.

256 | B o o k o f A b s t r a c t s | J u l y 2 0 2 1 | P A M S 1 6

5. Using virtual background
a. Use of the official virtual background is highly encouraged. However, if connectivity limits the use of
virtual background and for whatever reason, please use an appropriate image for the background.
b. Download the virtual background to be provided.
c. To add the virtual background, click the arrow beside the video icon then click “Virtual Background”.
Add the PAMS16 virtual background by clicking the plus (+) sign found in the right side. Then click on
the image file.

d. Once the PAMS16 virtual background has been added, just click on the image.

257 | B o o k o f A b s t r a c t s | J u l y 2 0 2 1 | P A M S 1 6

PAMS16 Organizing Committee
Steering Committee
Chair:
Romell Seronay
Members:
Nathaniel Añasco, Christine Edullantes, Diovanie De Jesus, Maria Celia Malay,
Allyn Pantallano, Jayvee Saco, Katherine Sanchez-Escalona
Scientific and Technical Committee
Chair:
Nathaniel Añasco
Members:
Christine Edullantes, Maria Celia Malay, Jayvee Saco, Romell Seronay
Support staff (Book of Abstracts): Nadine Belas
Registration and Finance Committee
Chair:
Katherine Sanchez-Escalona
Co-Chair:
Allyn Pantallano
Member:
Christine Edullantes, Diovanie De Jesus
Support staff: Carlo Jose Dimaapi, El Jay Orbesido
Sponsorship Committee
Chair:
Diovanie De Jesus
Member:
Katherine Sanchez-Escalona
Documentation Committee
Chair:
Romell Seronay
Members:
Diovanie De Jesus, Allyn Pantallano
Support staff: El Villacampa, Eve F. Gamalinda, Rexie Magdugo, Felmer Latayada, Leonard
Estaño, Meycel Amarille, Laurence Calagui, Richie P. Lador, Vera Gadiano
IT Support Committee
Chair:
Romell Seronay
Members:
Rodney Genon, Junrie Buque Matias
Support staff: Threcita May L. Nellas, Exur M. Buenaflor, Jeremie G. Moraleda, Chennie L.
Solania, Jashin J. Rosal, Marlon V. Elvira, Leo Jude D. Villasica, Jenerose A. Vista
Publication Committee
Chair:
Maria Celia Malay
Members:
Romell Seronay, Nathaniel Añasco, JESEG office
Program, Invitation and Special Session Committee
Chair:
Romell Seronay
Members:
Christine Edullantes, Diovanie De Jesus, Maria Celia Malay, Jayvee Saco
Support staff: Shirlamaine Masangcay-Calagui, Kathrina Lacson

258 | B o o k o f A b s t r a c t s | J u l y 2 0 2 1 | P A M S 1 6

Session Chairs
Aletta Yñiquez, University of the Philippines Diliman
Allyn Pantallano, Mindanao State University - Naawan
Annabelle Glenda del Norte-Campos, University of the Philippines Visayas
Asuncion de Guzman, Gaia Resource and Environmental (GReEn) Consultancy Services
Badi Samaniego, University of the Philippines Los Baños
Cesar Villanoy, University of the Philippines Diliman
Christine Edullantes, Davao del Norte State College
Cleto Nañola, Jr., University of the Philippines Mindanao
Deo Florence Onda, University of the Philippines Diliman
Diovanie de Jesus, Oceana
Elizaldy Maboloc, Hong Kong Polytechnic University
Ephrime Metillo, Mindanao State University - Iligan Institute of Technology
Farisal Bagsit, University of the Philippines Visayas
Glycenia de Peralta, Cagayan State University
Hazel Arceo, University of the Philippines Cebu
Hildie Nacorda, University of the Philippines Los Baños
Hilly Ann Quiaoit, Xavier University-Ateneo de Cagayan
Jayvee Saco, Batangas State University
Jessica Dator-Bercilla, University of the Philippines Visayas
Jon Altamirano, Southeast Asian Fisheries Development Center
Jonel Corral, Batangas State University
Karen Villarta , University of the Philippines Visayas
Katherine Escalona, Mindoro State University
Margarita de la Torre-de la Cruz, University of the Philippines Visayas
Maria Celia Malay, University of the Philippines Visayas
Maria Vanessa Baria-Rodriguez, University of the Philippines Diliman
Marie Antonette Juinio-Meñez, University of the Philippines Diliman
Miguel Enrique Azcuna, Batangas State University
Nathaniel Añasco, University of the Philippines Visayas
Paul Geraldino, San Carlos University
Rafael Junnar Dumalan, Visayas State University
Rene Abesamis, Silliman University
Rene Rollon, University of the Philippines Diliman
Romeo Dizon, University of the Philippines Baguio
Ruth Gamboa, University of the Philippines Mindanao
Sheila Santander-De Leon, University of the Philippines Visayas
Victor Ticzon, University of the Philippines Los Baños
Wilfred John Santiañez, University of the Philippines Diliman
Wilfredo Campos, University of the Philippines Visayas
Yasmin Primavera-Tirol, Aklan State University

259 | B o o k o f A b s t r a c t s | J u l y 2 0 2 1 | P A M S 1 6

