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The 2nd Philippine Symposium on Freshwater Biodiversity and Ecosystems is
hosted by the Institute of Biology, University of the Philippines Diliman, together
with the University of Santo Tomas, Ateneo de Manila University, Laguna Lake
Development Authority, DA-National Fisheries Research and Development
Institute, DENR-Biodiversity Management Bureau, the Association of Systematic
Biologists of the Philippines, and the USAID Philippines in cooperation with the
International Society of Limnology (SIL). Participants for this year’s symposium are
members
of
related
professional
organizations,
science
teachers,
environmentalists, limnologists, professors, scientists and the enthusiasts in the
field as well as graduate and undergraduate students from different universities
and colleges in the Philippines and East Asia. National government agencies, local
government units, private sectors, and civil society groups are also represented.

This four-day event gathers international and national experts from the fields of
limnology, freshwater ecology, biodiversity and conservation biology. Like the 1st
PSFBE, we envision this symposium to be a venue for the presentation of recent,
relevant, and updated results on studies focusing on the ecology and biodiversity
of freshwaters in the Philippines and the rest of tropical Asia. This event is in
cooperation with the International Society of Limnology (SIL), specifically the
Working Groups on Inland Waters of Tropical Asia. As such, there is an intended
special session devoted to Asian tropical inland waters, providing opportunities
for researchers in the region to interact and collaborate on future projects.

•

•
•
•
•

Establish a network of freshwater scientists, researchers, leaders and policy
makers who will be able to work together to find creative solutions to the
issues facing the freshwater ecosystems and their biodiversity in the
Philippines and the rest of tropical Asia.
Provide an opportunity for researchers to present the results of their studies
and possible solutions to issues facing the country to leading policy and
decision makers, both in person and in resulting conference reports.
Encourage dialogue between local researchers in different fields including
international researchers.
Increase general knowledge on freshwaters among participants and the
general public.
Highlight connections between the Philippine freshwater ecosystems and the
rest of Asia.
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Welcome to the 2nd Philippine Symposium on Freshwater Biodiversity and
Ecosystems (PSFBE)!
It is an honor for the University of the Philippines to be hosting the 2nd
PSFBE together with the University of Santo Tomas, Ateneo de Manila
University, Laguna Lake Development Authority, Department of Agriculture National Fisheries Research and Development Institute, Department of
Environment and Natural Resources - Biodiversity Management Bureau, and
the Association of Systematic Biologists of the Philippines in cooperation
with International Society of Limnology.
This event is an excellent opportunity for our university to “serve as
a regional and global university in cooperation with international and
scientific unions, networks of universities, scholarly and professional
associations in the Asia Pacific Region and around the world,” in
accordance with Republic Act 9500 or the UP Charter of 2008, and
for UP to be true to its vision of being “a leading regional and global
university in an environment that sustains 21st century learning,
knowledge creation and public service for society and humanity.”
Water is one of our most vital resources. Biodiversity thrives where
there is water. Organisms of all shapes and sizes, and even the state
of non-living things, such as rock formations and chemical
substances, depend on water’s availability. Water is our source of
food, materials for medicine, livelihood, and of life itself. Human life
cannot flourish where water is not drinkable. Hence, we must take
all the necessary steps to conserve this precious resource and
utilize it wisely to promote the quality of life, of non-human and
humankind alike, and ensure the overall development of our people.
Like the first PSFBE, participants of this conference will gain
important information, new insights, and even life-changing inspiration from
the speakers. It is certainly our pleasure in UP to serve as hosts to hundreds of
science teachers, researchers, environmentalists, students, policy makers, and
other stakeholders who, in their respective capacities, are also involved in
meaningful activities that respond to the most pressing concerns of our nation
and the world.
This gathering, continuing to gain grounds since the first PSFBE, is another
positive move in the fields of limnology, freshwater ecology, biodiversity, and
conservation biology in the Philippines and the world. I, together with the
organizers, speakers and participants of the PSFBE, look forward to this year’s
vibrant exchanges and presentations about the most recent and relevant
studies being done by national and international experts in inland and
freshwaters biodiversity and ecology.
Thank you all for joining us in making this historic 2nd PSFBE a
resounding success!
Mabuhay tayong lahat!

Danilo L. Concepcion
President
University of the Philippines
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In behalf of the Chancellor of the University of the
Philippines-Diliman, Dr Michael L Tan, it is my pleasure
to welcome participants, experts, speakers, and
presenters to the 2nd Philippine Symposium on
Freshwater Biodiversity and Ecosystems. The University
of the Philippines is proud to co-host this event.
Congratulations to the organizers for bringing
together various stakeholders in the important
conversation on freshwater biodiversity and
ecosystems.
In a report by the Food and
Agriculture Organization of the United Nations, it
says “that biodiversity is being lost more rapidly in
freshwater ecosystems than in any other
ecosystem type”. This Symposium provides a
valuable opportunity for research scientists,
specialists and decision-makers to share
experiences and come up with solutions.
I wish everyone a fruitful and enriching exchange.

Evangeline C Amor, Ph.D.
Vice Chancellor for Academic Affairs
University of the Philippines Diliman
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The number of known species supported by the
world's freshwater systems is inordinately large
compared to the volume they occupy. Add to this
the fact that human life would be impossible
without fresh water, and it becomes evident why
freshwater biodiversity research and conservation
work should be top of mind for us all.
Driven by climate change, population stresses,
and other ecological forces, the exponential
changes in our world today place thousands of
freshwater species (including ourselves) at
serious risk in this century.
Ateneo de Manila University is thus privileged
to be a member of the consortium that
organizes the Philippine Symposium on
Freshwater Biodiversity and Ecosystems
(PSFBE), now in its second year. We are also
thankful for the Philippine Society for
Freshwater Science (PSFE) that was established
after the first symposium. The threats to freshwater
systems notwithstanding, we remain hopeful that as a
consortium working together with government,
industry, and civil society, we will find strategic
solutions to the multi-dimensional issues facing this
most vital ecosystem resource in the world today.

Jose Ramos T. Villarin SJ
President
Ateneo de Manila University
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It is a fact that the work done by scientists
constantly addresses the demands of contemporary
society. Experts in various fields, particularly those
that study the environment, provide programs and
initiatives that aim to contribute to its preservation
and conservation. Since there are numerous threats
to nature and the environment, it is essential that
updates concerning studies in the area of
freshwater biodiversity and ecosystems be
formally presented to encourage active
engagement and vibrant exchange among
scientists who are particularly interested in
these fields of study. It is through these
dynamic conversations among scientists,
academics, and environmentalists that new
knowledge is able to burgeon and flourish.
On December 11-14, 2018, the University of the
Philippines, together with the University of
Santo Tomas, Ateneo de Manila University,
Laguna Lake Development Authority, and the
Association of Systematic Biologists of the Philippines
in cooperation with the International Society of
Limnology will be holding the 2nd Symposium on
Freshwater Biodiversity and Ecosystems at the
Institute of Biology, National Science Complex,
University of the Philippines, Diliman, Quezon City. This
symposium will likewise provide an avenue for
scientists to come up with sustainable methods and
procedures as well as practical solutions to address
ecological threats. Allow me to express my heartfelt
congratulations to the organizers and participants for
the success of this significant endeavor.

Fr.. Herminio V. Dagohoy, O.P.
Rector
University of Santo Tomas
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The College of Science, University of the Philippines Diliman (CS-UPD)
warmly welcomes the speakers, guests, participants and partners to the 2nd
Philippine Symposium on Freshwater Biodiversity and Ecosystems (PSFBE).
The College takes great pride and pleasure in having international and
Filipino specialists and esteemed stakeholders on freshwater systems share
their expertise, experiences, and enthusiasm for the continued understanding
and eventual protection of our freshwater systems.
The 2018 Symposium could not have come at a better time. The First PSFBE
in 2016 was hosted by the University of Santo Tomas as its College of
Science celebrated its 90th foundation year. It is auspicious that the CS UPD
is hosting the Second PSBFE as we mark our 35th foundation year. In
the past 30 years, the Institute of Biology (IB UPD), which is the host
and primary organizer, has spearheaded programs in biodiversity
conservation, specifically in terrestrial ecosystems including
freshwater systems found therein. Similar efforts in marine
conservation are led by colleagues in the UP-Marine Science
Institute (UP-MSI).
IB UPD is embarking on an ambitious program to enhance studies of
freshwater systems, including but not limited to those on freshwater
zooplankton, phytoplankton, gastropods, fishes, water-borne
diseases, lakes, rivers, wetlands and reservoirs. Among the
significant contributions of IB UPD are the discovery of the only
freshwater jellyfish in the Philippines (Craspedacusta kawaii, 1936,
Phil J Sci) by the late Eminent Zoology Prof. Hilario A. Roxas and the
collection of new coral species by the equally Eminent Zoology
Professor Francisco
Nemenzo.
The 2nd PSFBE further highlights two parallel developments that
augur well for the future of freshwater studies. The first is the
growing, healthy, and robust cooperation in freshwater studies between
biologists from the UST and UP, the first two hosts of the Symposium. This
cooperation extends to robust interactions with other leading research
institutions such as SEAFDEC, LLDA, and Ateneo de Manila University.
The second development is the emergence of the Philippine Society for
Freshwater Sciences as a forum to bring together practitioner in this field. This
allows for the continuing interaction between practitioners who ensure that
the science is sound and the stakeholders who are ready to use this science to
protect lakes, rivers and other freshwater systems of the country.
With all sectors working hand in gloves, the future of our country’s freshwater
systems will remain bright and full of hope for current and future generations
of Filipinos and humanity.
I wish you all a productive and successful symposium!
Science in the Service of Society!

Perry S. Ong, Ph.D.
Dean
College of Science
University of the Philippines Diliman
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Declines in freshwater diversity and ecosystems in recent
decades demand immediate conservation and rehabilitation.
Fortunately, the collective efforts of multiple academic
institutions and organizations and government agencies has led
to the conception of the Philippine Symposium on Freshwater
Biodiversity and Ecosystems (PSFBE) in 2016 to help address
the knowledge gap and conservation initiatives in Philippine
and tropical Asian freshwaters. And I am pleased to note that
the Institute of Biology, UP Diliman, especially through the
Freshwater Ecology Laboratory, is at the forefront of
bridging the knowledge gap and promoting conservation
initiatives.
Now in its second iteration, this year’s PSFBE aims to
serve as a venue for recent and updated studies in
Philippine and tropical Asian freshwater ecology and
biodiversity. Local and foreign experts in limnology,
environmental science, taxonomy, and freshwater
ecology as well as science teachers and graduate and
undergraduate students will present novel scientific
findings and valuable exchanges, thus assuring that the
2nd PSFBE will be packed with excitement and vibrancy.

In behalf of the Institute of Biology, I warmly welcome all
of this year’s 2nd PSFBE participants, and wish you all a
productive symposium.
Padayon!

Ian Kendrich C. Fontanilla, Ph.D.
Director
Institute of Biology
University of the Philippines Diliman
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Your Laguna Lake Development Authority is very pleased and
honored to be a member of the organizing committee of the 2nd
Philippine Symposium on Freshwater Biodiversity and Ecosystems.
We look forward to the wealth of knowledge and new information
that will be shared among the wide spectrum of local and
international participants who are recognized experts in their
respective discipline, ranging from the natural sciences to natural
resource conservation and management. Of equal importance is
the contribution of undergraduate and graduate students, through
their completed and ongoing research. All of these science
-based outputs are essential triggers in revisiting our
current policies on the development, management and
conservation of our freshwater ecosystems.
As a core policy, the LLDA adheres to empirically driven
and science-based environmental governance and
management. Thus, we are open to research collaboration
both with local and international institutions. This is
exemplified by our strong collaboration with some
members of the PSFBE organizing committee, some of
whom are our partners in internationally funded research
projects.
The symposium is as an appropriate platform to promote
further research that would address knowledge gaps in
developing appropriate management and conservation
measures through the participation of informed,
empowered and responsible stakeholders. Thus, the greater
responsibility is how to communicate our science to other
stakeholders, and how to make our scientific results visible,
especially to those whose main livelihood is anchored on the
environmental goods that our freshwaters provide. Your LLDA have
benefitted from the experts who have met this challenge and we
look forward to a more enhanced collaboration with various sectors
as we geared towards our 50th anniversary in October 2019.
Congratulations and thank you to the prime movers of the 2nd
Philippine Symposium on Freshwater Biodiversity and Ecosystems
and to the participants for sharing their time and knowledge. Our
collective efforts will help shape the relevant and applicable
policies on the conservation of our freshwater biodiversity and
ecosystems.

Mr. Jaime “Joey” C. Medina
General Manager
Laguna Lake Development Authority

10

Around two and a half years have passed since the first staging of
the Philippine Symposium on Freshwater Biodiversity and
Ecosystems. This is an event that definitely needs to be conducted
more often because we need to greatly increase our knowledge of
freshwater biodiversity and ecosystems.
Of special concern not only for academe but also to host
communities and to the economy are the impacts of pollution,
habitat loss and invasive species on the ecosystems and
biodiversity traditionally found in our lakes, rivers, and
other freshwater resources.

Pollution and habitat loss from human activities are difficult
enough to control. But the threats to biodiversity posed by
invasive species are no less worrisome. Water hyacinth
clogs waterways, lowers dissolved oxygen level in the
water, and reduces phytoplankton growth, adversely
affecting fishing and aquaculture in Laguna Lake and lakes
in the Bicol region. The carnivorous knifefish now infests
the Laguna Lake. The jaguar guapote, from Central
America, is a predatory fish that is now abundant in Taal
Lake. The giant Thai snakehead is an aggressive predator
that has been found in the Pantabangan Dam reservoir. The
white goby and eleotrid have wiped out the endemic
cyprinids in Lake Lanao, while the Asiatic/Thai catfish has
displaced the native catfish in Luzon.
We need knowledge to be able to more effectively protect and
conserve what remains of our freshwater biodiversity, including the
tawilis, or freshwater sardine, that is found only in Taal Lake, and our
endemic freshwater crocodile, which has the Naujan Lake National
Park as its home. And let us not forget our biodiversity-rich wetlands,
including the Liguasan Marsh and the Agusan Marsh Wildlife
Sanctuary. On this note, we welcome the staging of the 2nd
Philippine Symposium on Freshwater Biodiversity and Ecosystems,
and the publication of this Book of Abstracts. Our commendations,
therefore, to the symposium organizers led by the University of the
Philippines’ Institute of Biology, and our thanks to the Association of
Systematic Biologists of the Philippines and the International Society
of Limnology.
To all the Symposium participants, a warm welcome!

Roy A. Cimatu
Secretary
Department of Environment and Natural Resources
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A warm welcome to the participants, speakers, sponsors, and
organizers of the 2nd Philippine Symposium for Freshwater Biodiversity
and Ecosystems (PSFBE).
The Department of Science and Technology (DOST) with its Philippine
Council for Agriculture, Aquatic, and Natural Resources Research and
Development (PCAARRD) as one of its three Sectoral Planning
Councils, as well as the National Research Council of the Philippines
(NRCP) which is an attached collegial body to DOST, are ready to assist
and coordinate with academics, researchers, students, and the public
and private sectors on activities related to freshwaters.
Freshwaters in our country - lakes, rivers, ponds, wetlands,
and reservoirs are often overlooked, understandably maybe
because of the greater attention given to terrestrial (forests
and agricultural lands) and marine ecosystems. The
Philippines is an archipelagic country and is presented in
textbooks as a tropical rain forest biome. Thus, focus has been
strong and sustained on threatened coral reefs and the fast
shrinking vegetation cover.
The fact that the Philippines has very few major lakes and river
systems has often been overlooked. Most Filipinos probably
know only the three largest lakes: Laguna de Bay, Lanao, and
Taal. Lakes Mainit and Naujan are almost unheard of. Not
surprisingly, very few know Philippine wetlands: Agusan
Marsh, Liguasan marsh, and Candaba. These three are havens
of biodiversity.
Freshwater biodiversity and ecosystems should be the
concern of just about everybody. In conferences such as the
PSFBE, practitioners (called limnologists) interact and relate
with specialists in relevant disciplines: engineers (environmental and
chemical), hydrologists, geologists, chemists, physicists, and
environmental scientists. In the freshwater milieu too are
microbiologists, geneticists, taxonomists, and conservation biologists.
Freshwater ecosystems, perhaps more than terrestrial and marine
ecosystems, are right at our doorsteps, literally and figuratively.
The 1st PSFBE in 2016 was hosted by the Pontifical and Royal University
of Santo Tomas, which has a growing cadre of limnologists. It is hoped
that there will be more participation from private institutions which will
be involved in this area.
In the four days of this 2nd Symposium, may there be meaningful and
exciting exchanges of discoveries, experiences, and views. To the
participants and speakers from other countries, sincerest thanks and
appreciation is conveyed.

Fortunato T. dela Pena, PhD
Secretary
Department of Science and Technology
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Freshwater ecosystems are hotspots for human activities
that lead to widespread habitat degradation, fisheries
overexploitation, and most importantly, introduction of
alien and invasive species. These impacts have caused
severe decline in the diversity and abundance of various
freshwater species that they are now far more exposed to
maximum jeopardy than their marine counterparts.
Acknowledging that freshwater ecosystems are important
but is on danger of being imperiled, the Bureau of Fisheries
and Aquatic Resources (BFAR) has taken necessary
steps to restore the richness of the freshwater
ecosystems through its Balik Sigla sa mga Ilog at Lawa
(BASIL) Program. And being BFAR’s research arm, the
National Fisheries Research and Development Institute
(NFRDI) conducts research to provide scientific data
for their restoration and necessary enhancements
through the National Stock Assessment Program
(NSAP) for Inland Fishery Resources.
On your 2nd Philippine Symposium on Freshwater
Biodiversity and Ecosystems, I wish to convey my
congratulations and more so, our gratitude for being
tireless partners in endeavors towards restoring and
preserving the natural freshwater ecosystems in the
country. This event is truly timely and meaningful as
we need to confront the challenges of maintaining freshwater
biodiversity while sustaining fish sufficiency. Thus, we expect that
the activity will serve as additional platform for relaying the
scientific knowledge diligently developed to our fisherfolk and
other stakeholders.
I am looking forward to more useful and relevant information from
the symposium that will notably assist us in the government
towards inland fisheries development.

Drusila Esther E. Bayate, CESO IV
Interim Executive Director
National Fisheries Research and Development Institute
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In behalf of the Biodiversity Management Bureau of the DENR, I would like to
commend the organizers of the 2nd Philippine Symposium on Freshwater
Biodiversity and Ecosystems. I believe this gathering of like-minded people will
help pull our collective energy and knowledge and give due attention to one of
our most pressing environmental issues.
As you all know, the Philippines hosts a wide range of freshwater ecosystems,
also referred to as inland wetlands. Our country has extensive freshwater sources
such as lakes, swamps, marshes, natural pools, streams, creeks, reservoir, and
dams. Altogether, we have 421 principal and 18 major river basins with a drainage
area equivalent to 36% of the total land area of the Philippines.
Our wetland ecosystems support biodiversity, serve as important pitstop
of migratory birds, and perform an array of ecosystem services that
directly and indirectly benefit man and the community. Wetlands are
also one of our natural barriers against the onslaught of disasters like
floods, storm surges, tsunamis, and droughts.
Unfortunately, freshwater wetlands are among the most threatened
ecosystems in the Philippines. They are being degraded at a rate faster
than most ecosystems, resulting in loss of entire wetlands. Lesser
attention has been given to most forms of inland wetlands in the
Philippines. Most plans and programs focus on water supply and
fisheries production but not enough thought is given to the primary
productivity, conservation, and wise use of fresh water wetlands. Major
threats to inland wetlands such as draining, land-use conversion,
overproduction/overharvesting, and pollution loading (which also flows
into and affects coastal areas), are not directly addressed in either
legislation or land use plans. Furthermore, despite the mainstreaming of
DRR-CCA precepts, the degradation of wetland ecosystems in the
country continues because it is not given due priority or attention.
Clearly, the formulation, conduct, and mainstreaming of appropriate
conservation measures is not just necessary, it is also an imperative.
The DENR, particularly the BMB, spearheads the implementation of the Wetland
Conservation and Management Program which focuses on developing strategies
aimed at encouraging greater people participation in the protection and
sustainable use of wetlands.
Another initiative of the DENR-BMB in protecting the country’s wetlands is
designating wetlands as Ramsar Sites. These are wetlands of international
importance under the Convention on Wetlands also known as the Ramsar
Convention. To date, the Philippines has 7 Ramsar sites 2 of which are freshwater
wetlands, they are the Agusan Marsh Wildlife Sanctuary and Naujan Lake National
Park.
So today, I thought I’d welcome you, not with the usual open arms, but with a
rousing challenge. I challenge you to rethink our planning and policy-making
paradigm and look into what we can do to reverse the damages done to our
freshwater ecosystems, to invest in research and development to come up with
innovative conservation measures, and to conscientiously educate as many as we
can so that the charge of environmental protection and nation-building isn’t just in
the hands of a few.
Maraming salamat.

Crisanta Marlene P. Rodriguez
Director
Biodiversity Management Bureau
Department of Environment and Natural Resources
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TIME

ACTIVITY

07:00 – 18:00

Arrival

TIME

ACTIVITY

07:00 – 08:00

REGISTRATION
OPENING PROGRAM
(UP Biology Auditorium)
I. Welcome Remarks:

Evangeline C. Amor, PhD
UP Diliman Vice Chancellor for Academic Affairs

II. Opening Addresses: Danilo L. Concepcion, UP President
Roy A. Cimatu, DENR Secretary
Fortunato T. De La Peña, DOST Secretary
Jaime C. Medina, LLDA General Manager
John Edgar, USAID Director for Environment
08:30 – 10:30

III. PSFBE Special Achievement Awards:
a. Award Rationale and Reading of Citations led by:
Rey Donne S. Papa, PhD
Francis S. Magbanua, PhD
b. Distribution of Plaques led by:
Perry S. Ong, PhD
UPD College of Science Dean
Michael C. Velarde, PhD
IB Deputy Director for Research & Extension
Francis S. Magbanua, PhD PSFBE 2018 Symposium Chair
c. Acceptance Speech
Gil M. Penuliar, PhD
Master of Ceremonies

10:30 – 11:00

AM SNACKS
KEYNOTE LECTURE I
Freshwater Ecosystems and their Relationship to Health and Development

11:00 – 11:45
Teodoro J. Herbosa, MD
Executive Vice President
University of the Philippines System
Moderator: Carmela P. Española, PhD
11:45-12:45

LUNCH

15

TIME

ACTIVITY
KEYNOTE LECTURE II
Freshwater Pollution in Asia and the Role of Insects in its Management

13:00-14:00

Prof. Emeritus John C. Morse, PhD
Professor Emeritus of Entomology and Director Emeritus of Clemson University
Arthropod Collection, Clemson University, USA
Moderator: Carmela P. Española, PhD
PARALLEL SESSION 1
Venue: College of Science Auditorium
Moderator:
Dino T. Tordesillas, PhD
University of Santo Tomas
An update to the taxonomic status and
species listing of fish parasites from
Philippine inland waters
Jonathan Carlo Biones, PhD
University of Santo Tomas
Trade-offs in the dark: unique adaptive
features of cave aquatic fauna
Daniel Edison M. Husana, PhD
University of the Philippines Los Baños

14:00 – 15:30

Impact of changing soil properties on
the bloom forming ability of the cyanobacterium, Nostoc commune Vaucher in
Northern Luzon, Philippines
Milagrosa R. Martinez-Goss, PhD
University of the Philippines Los Baños
Emerging nanopore NGS technologies
tested under field condition and used
for barcoding of new species of Bornean Aquatic Beetles (Insecta: Coleoptera) during Taxon expeditions – an international Citizen Science initiative
Hendrik Freitag, PhD
Ateneo de Manila University
Philippine aquatic red listing: the Sardinella tawilis experience
Acad. Mudjekeewis D. Santos, PhD
National Fisheries Research and Development Institute and
National Academy of Science and
Technology
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PARALLEL SESSION 2
Venue: UP Biology Auditorium
Moderator:
Ma. Vivian C. Camacho, PhD
University of the Philippines Los Baños
Updates on research initiatives in the
Seven Lakes, San Pablo City
Teresita R. Perez, PhD
Ateneo de Manila University
National stock assessment program
for inland fisheries in the Philippines:
the case of Lake Taal
Maria Theresa Mercene-Mutia, PhD
National Fisheries Research and Development Institute
Sustainable utilization, management
and conservation of tropical anguillid
eel resources
Maria Lourdes A. Cuvin-Aralar,
Dr. sc. agr.
Southeast Asian Fisheries Development Center – Aquaculture Department
Managing water quality in a subwatershed scale
Adelina C. Santos-Borja, MSc, CESE
Laguna Lake Development Authority

15:30 – 15:50

OPEN FORUM

15:50 – 16:20

PM SNACKS

16:20 – 17:20

1ST GENERAL ASSEMBLY – Philippine Society for Freshwater Science
Venue: UP Biology Auditorium

18:00– 21:00

WELCOME DINNER
Bahay ng Alumni, University of the Philippines Diliman
Emcee: Jelaine Gan and Ronniel Pedales

TIME

ACTIVITY

07:00 – 08:00

REGISTRATION
PLENARY SESSION
UP Biology Auditorium
Moderator: Rey Donne S. Papa, PhD
University of Santo Tomas

08:30 – 09:30

PLENARY 1:
River Culture - Learning from River Biota for Sustainable River Management
Prof. Karl M. Wantzen, PhD
Université François-Rabelais, Tours, France

09:30 – 10:30

PLENARY 2:
Groundwater-Surface Water Interactions in Human Altered Landscapes
Prof. Junjiro Negishi, PhD
Hokkaido University, Japan

10:30 – 11:00

AM SNACKS
PLENARY 3:
Aquatic Alien Species Research in Singapore

11:00 – 12:00

12:00 – 13:00

Prof. Darren C. J. Yeo, PhD
National University of Singapore
LUNCH
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TIME

13:00 – 14:30

ACTIVITY
PARALLEL SESSIONS (Contributed papers)
Room Auditorium: Freshwater Ecosystems of Tropical Asia
Moderator: Maria Lourdes Cuvin-Aralar, Dr. sc. agr. (SEAFDEC)
Room 117: Philippine Freshwater Ecosystems
Moderator: Jonathan Carlo A. Briones, PhD (UST)
Room 250: Freshwater Biodiversity - Taxonomy & Systematics
Moderator: Hendrik Freitag, PhD (AdMU)
Room 345: Conservation, Management and Policy
Moderator: Adelina C. Santos-Borja, CESE (LLDA)

14:30-15:00

PM SNACKS

15:00 – 16:30

The Young Leading the Young: Youth-led Collaborations for the SDGs
A workshop co-presented by
Metro Pacific Water and Philippine Young Water Professionals
Room 117

17:00 – 19:00

Mix “n” Mingle Poster Session
UP Biology Atrium

TIME

ACTIVITY

07:00 – 08:00

REGISTRATION
PLENARY SESSION
UP Biology Auditorium
Moderator: Jonathan A. Anticamara, PhD
University of the Philippines Diliman

08:30 – 09:30

PLENARY 4:
Excessive Water Level Fluctuations in Lakes: Impacts, Conflicts, Management
Prof. Tamar Zohary, PhD
Kinneret Limnological Laboratory, Israel Oceanographic and
Limnological Research
PLENARY 5:

09:30 – 10:30

The Adaptive Watershed Governance: Science for Society
Prof. Noboru Okuda, PhD
Research Institute for Humanity and Nature, Kyoto, Japan

10:30 – 11:00

18

AM SNACKS

TIME

11:00 – 12:00

ACTIVITY
PLENARY 6:
The Philippine Zooplankton Reference Collection: An integral tool in
documenting zooplankton diversity, distribution and ecology
in Philippine inland waters
Prof. Rey Donne S. Papa, PhD
University of Santo Tomas, Philippines

12:00 – 13:00

LUNCH
PARALLEL SESSIONS
Graduate Students’ Oral Competition

13:00 – 15:00

Cluster 1: Venue: UP Biology Auditorium
Moderator: Teresita R. Perez, PhD (AdMU)
Cluster 2: Venue: Room 117
Moderator: Francis S. Magbanua, PhD (UPD)
CLOSING CEREMONIES
UP Biology Auditorium
I. Impressions on the 2nd PSFBE

15:00 – 17:00

II. Distribution of Awards
Ian Kendrich C. Fontanilla, PhD
IB Director
Brian S. Santos, PhD
IB Deputy Director for Academic Affairs
Francis S. Magbanua, PhD
PSFBE 2018 Symposium Chair
III. Closing Remarks:

Ian Kendrich C. Fontanilla, PhD
IB Director

IV. Distribution of Certificates:
Lillian Jennifer V. Rodriguez, PhD
Master of Ceremonies

TIME

ACTIVITY
Field visit to the Lake Pandin, San Pablo City, Laguna

6:00 – 17:00

To be facilitated by Laguna Lake Development Authority (LLDA)
Meeting place and time: UP Biology parking area at 6:00 AM
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Milagrosa R. Martinez-Goss, Ph.D.
Institute of Biological Sciences
University of the Philippines – Los Baños
Dr. Martinez-Goss is Professor Emeritus for Algal
Biology and Biotechnology of the Plant Biology
Division, Institute of Biological Sciences of the
University of the Philippines – Los Baños and the
Curator for Algal Cultures at the Museum of Natural
History, UPLB. She finished her Bachelor of Science in Botany from the University
of the Philippines – Diliman (1962), M.Sc. Botany (Algal Physiology) from the
University of Maryland, USA as a Fulbright-Hays Scholar (1968) and her Ph.D.
Botany from UPLB (1976) as a National Science Development Board (NSDB)
scholar where she worked under the tutelage of Dr. Julia B. Pantastico on the
diatom flora of Laguna de Bay. She also counts Dr. Gregorio Velasquez – the
Father of Philippine Phycology, as one of her earliest mentors and inspirations in
Phycology. She has taught graduate and undergraduate courses in Botany and
helped establish the first phycological collection in the UPLB Botanical
Herbarium. She has successfully described 13 new species and varieties of algae
and has been able to document the first Philippine records of 17 algal species. As
Professor Emeritus, she still actively involves herself and her students in research
projects which are funded by the UPLBFI, DA-BAR, PhilRice, PCAARRD and CHED.
Her contributions to the field of Phycology include playing an active role in the
establishment of the Philippine Phycological Society, Inc., mentoring graduate
and undergraduate students in conducting phycological research, and
publishing scientific articles, books, monographs and laboratory manuals in
Phycology and Botany.
This award is given to Dr. Goss for her invaluable contributions to the field of
freshwater algal taxonomy.

20

Alejandro Enriquez Santiago, M.A
Councilor, Pasig City (2016-present)

Mr. Santiago finished his B.Sc. in Agriculture (major
in Entomology) from the Araneta University (now De
La Salle University – Araneta), Malabon in 1964 and
his Master of Arts in Zoology (major in Limnology)
from Indiana University, Bloomington Campus in Indiana, USA in 1978. He also
took courses in M.Sc. Botany from the University of the Philippines – Diliman in
1970. He was Station Manager and Lake Ecology researcher at the Binangonan
Freshwater Station – Aquaculture Department of the Southeast Asian Fisheries
Development Center (SEAFDEC) from 1989-1992 where he worked on the
environmental impacts of Tilapia cage culture in Lake Sampaloc and the
introduction of Clarias gariepinus in the Philippines. He also worked as a
limnologist / aquatic biologist for several funded projects / consultancies. From
1994-1996, he served as the General Manager of the Laguna Lake Development
Authority (LLDA) where he helped produce the Master Plan for Laguna de Bay
which was approved by then President Fidel V. Ramos which averted conflict
between fishermen and fish pen operators in the lake. He was also at the helm of
the LLDA when it won a Supreme Court Case versus Local Government Units
which strengthened the mandate of the LLDA over the lake and its watershed
areas. After his stint in the LLDA he served as Barangay Chairman of Ugong,
Pasig City (1997-2001) and Councilor of Pasig City from 2001-2010 and again from
2016 – present where he has chaired the Committees on Ecology and
Environment Protection, Market, Health and Sanitation and Senior Citizens Affairs
in the Sangguniang Panlungsod. He has also served as President of the
Federation of Senior Citizens Association of Pasig City and the Ugong Senior
Citizens Association, Inc.
This award is given to Hon. Santiago for his contributions to public service thru
his work in the Southeast Asian Fisheries Development Center, the Laguna Lake
Development Authority and the City of Pasig.
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Teresita Ramos Perez, Ph.D.
Department of Environmental Science,
Ateneo de Manila University & Institute of
Biology, University of the Philippines Diliman

Dr. Perez is currently a Senior Lecturer at the
Department of Environmental Science, Ateneo de
Manila University, Quezon City and the Institute of Biology of the University of the
Philippines-Diliman. She finished her Ph.D. in Biology from the University of the
Philippines – Diliman and did her postdoctoral research training at the University
of Hamburg (Germany). Her research interests are in bioremediation, limnology,
riparian ecology, phycology, phytoremediation and environmental impact
assessment which have been published in reputable national and international
journals. She has mentored generations of undergraduate and graduate
Environmental Science and Biology students from the Ateneo and the University
of the Philippines, as well as students from the University of Sheffield under the
Ateneo Innovation Center. She also serves as Program Leader of the Lake
Research Program in the Seven Lakes of San Pablo City of the Ateneo de Manila
University and has conducted researches in Lake Taal under the EU-funded
FISHTRAT Project. More recently, she served as program leader of a DOSTPCIEERD funded project on the rehabilitation and restoration of mined-out areas
using phytotechnology. Dr. Perez has likewise served as President of the
Philippine Phycological Society, Inc. where she was one of its founding members
and is one of the founding members of the Philippine Society for Freshwater
Science (PSFS).
This award is given to Dr. Perez for her contributions to freshwater biology
education and research.
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Adelaida L. Palma, D.F.T. (Ret.)
National Inland Fisheries Technology
Center, Bureau of Fisheries and
Aquatic Resources
Dr. Palma served as Agricultural Center Chief IV and
Chief of the National Inland Fisheries Technology
Center of the Department of Agriculture - Bureau of
Fisheries and Aquatic Resources (BFAR). She finished
her B.Sc. Biological Sciences from the University of the East (1975), Master of
Aquaculture from the University of the Philippines – Visayas (1982) and Doctor of
Fisheries Technology from the Iloilo State College of Fisheries in 2004. Her
research interests are in freshwater fish breeding and culture and inland fisheries
management. She has conducted studies on inland fisheries such as the stock
assessment of major fishery resources and the containment of Knifefish
infestation in Laguna de Bay and the National Inland Fisheries Enhancement
Program. Furthermore, she has helped develop training modules to upgrade the
skills and competencies of government and private fisheries practitioners and
was instrumental to the development of management plans for aquaculture,
fisheries and sustainable development of Lakes Sebu, Buluan and Pinamaloy in
Mindanao.
This award is given to Dr. Palma for her contributions to the field of
environmental science and management, particularly in the field of inland water
fisheries.
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Victor Salcedo Soliman, Ph.D.
Bicol University

Prof. Soliman obtained his PhD with specialization in
fish ecology and population dynamics from Kochi
University, Japan under a Ronpaku fellowship of the
Japan Society for the Promotion of Science in 20082010. He finished MSc in Aquaculture specializing in
fish population dynamics at Central Luzon State University, Muñoz, Nueva Ecija,
Philippines under a scholarship from the World Bank and BSc in Inland Fisheries from
Bicol University as a university scholar in 1989 and 1983, respectively. His involvement in
more than 20 research and development (R&D) projects has been on fisheries
assessment, biodiversity conservation in fish sanctuaries and marine reserves, bivalve
culture and early fish life-history studies. Fourteen town and city ordinances were
enacted based on R&D projects he led. In terms of aquatic organisms studied, he has
devoted most of his efforts to the Sinarapan, siganids and scallops, the three S’es of his
scientific career. Shared with his science buddies, he has been awarded twice the Dr. E.
O. Tan Award for the Best Published Research Paper in Inland Fisheries in 2004 and the
Best Published Research Paper in Marine Fisheries in 2010 by the Department of Science
and Technology. He was awarded the Ford Conservation and Environmental Grant by
Ford Motors Company, Philippines in 2001 for his and his team’s work on the
Repopulation of Sinarapan (Mistichthys luzonensis), the “world’s smallest commercial
fish”. For their successful revival of the stock of this minute fish in mountain lakes of Mt.
Asog, Camarines Sur and for their efforts in protecting and managing the sanctuaries for
the goby in Lake Buhi, he was conferred the Philippine Wetlands Awards by the
Department of Environment and Natural Resources in 2004. From 1998 to 2017, he has
been bestowed 39 R&D awards from national and regional organizations. In the same
period, he has delivered 80 research presentations in national and international
conferences. He has published 67 scientific papers where 21 of them were ISI/Scopusindexed. He teaches research methods and fish stock assessment in Bicol University
where he is Professor VI and served as Dean of the Graduate School and Vice-President
for Research, Development and Extension.
This award is given to Prof. Dr. Soliman for his researches which has led to the
conservation and management of Sinarapan (Mistichthys luzonensis) in Lake Buhi and the
lakes of Mt. Asog, Camarines Sur.
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Teodoro J. Herbosa, MD
Executive Vice President
University of the Philippines System
Former DOH Undersecretary
For many centuries, civilisation has thrive because of
proximity to fresh water systems. The City of Manila existed and thrived because of the Pasig river and it’s meandering route that became the highway of agricultural
goods for barter trading in the delta of the river and the
port at Manila Bay. During the Spanish occupation, the
Estero system was developed in conjunction with the river and the expansion of the
city. The metropolis has over the centuries become more land based with horse
drawn karitelas, trains and eventually roads and cars. Over time, the Estero and fresh
waterways of the city have been forgotten as the lifeblood of the city. The river and
the Esteros became a cesspool of human solid and liquid waste. Recently, the efforts
to regenerate the Pasig river has garnered for the Philippines some recognition.
When I was the Undersecretary of Health, I became the concomitant Director of the
National Capital Region. We addressed three basic health problems related to fresh
water. 1. The incidence of waterborne gastrointestinal illness brought about by poor
water and sanitation systems. 2. A high incidence of Dengue Fever, a vector borne
disease spread by a mosquito, Aedes aegypti that reproduces in stagnant or collected water in an urban environment and 3. The spread of Leptospirosis, another unique
vector borne disease brought about by the wading through floodwaters that have
been contaminated with the urine of contaminated rodents of leptospirosis bacteria.
In all three cases, freshwater became an important medium for the contact of the
human body with disease causing pathogens. Indeed, basic it seems clear that urban
health will be closely related to an understanding of the ecology in bodies freshwater. The relationship between freshwater ecology and human health and human development are much closer than we all surmise.

Dr. “Ted” Herbosa is the current Executive Vice President of the University of the Philippines System. He is professor at the University of the Philippines College of Medicine (UPCM). As trauma
surgeon, he is greatly involved in the development of the critical care medicine and emergency
management, and a professor of Emergency Medicine and Trauma Surgery. He was recognized by
the World health Organization in the field of Emergency and Crisis Management, and served as a
consultant to assist several countries in devising better emergency medical service, emergency
and disaster plans.
A former Undersecretary of the Department of Health and biology alumnus of the host University
of the Philippines (Diliman) and as the first keynote speaker, he shares his advocacies in public
health vis-à-vis freshwater habitats.
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Prof. John C. Morse, Ph.D.
Department of Plant & Environmental Sciences,
Clemson University,
Clemson, South Carolina, USA

As human population growth in Asia continues
to accelerate, efforts to manage the resulting
sewage are failing to keep pace. At the same
time, changing agricultural practices have
increased the application of pesticides and
commercial fertilizers that wash into Asian surface waters and poorly regulated
factories add toxic by-products into the region’s lakes, streams, and
groundwater. Therefore, despite improving management of water quality in
some parts of Asia, the rate that these improvements are implemented in the
region as a whole is less than the rate of deterioration, leading to declining
human health and economic potential and to corresponding diminishing density
and diversity of communities of freshwater organisms. In several other parts of
the world, communities of freshwater fish, algae, and especially
macroinvertebrates such as insects are used routinely to estimate water quality
and to prioritize management responses. Species in these communities are
variously sensitive to different types and intensities of pollution, so that samples
from those waterways are analyzed as rapid indicators of pollution status. To
implement this management strategy more effectively in Asia, much additional
research is needed to document the species that occur here and to learn their
environmental requirements and their tolerances for different types of pollution.
Research is sorely needed regarding these communities and their constituent
species in order to help assure the continuing health and prosperity of the
people of Asia.

Besides courses in insect systematics, insect larvae, and a variety of other topics, Prof. Morse
have taught courses related to aquatic insects at Clemson, at Highlands Biological Station in
North Carolina, in several other states, and in 9 countries so far in East Asia for more than 43
years. His research specialty is the identification, biology, and historical development of
caddisflies, which he studied in many streams of the world since 1967. Together with his
students and Prof. Morse also investigate the identification, biology, and distribution of other
aquatic insects, of stream ecology and conservation, and of the use of insect communities to
monitor water pollution.
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Prof. Karl M. Wantzen, Ph.D.
Université François-Rabelais, Tours, France
Global freshwater biodiversity is shrinking at an over
proportionally high rate compared to other biomes. The most
striking causes for this decline include damming and
longitudinal disconnection, diking and lateral disconnection,
loss of the natural rhythm of the waters (flood pulse,
environmental flows), water pollution, water withdrawal for
irrigation, catchment erosion and siltation, urban sprawl, exotic invasions, and climate change.
Purely scientifically-based arguments in order to mitigate these impacts are rarely accepted by
politicians and other stakeholders, who often take their decisions on the basis of short-term
economical return, political power play, or on emotions. The term « River Culture » delineates an
eco-social approach to mitigate the biological and cultural diversity crisis in riverscapes. It is
based on the insight that current environmental change endangers both, biological and cultural
diversities in rivers and their basins, and those activities to improve ecosystem functions,
biodiversity and capacity of the biological species to evolve will have a similarly positive effect on
human cultural diversity. “River Culture” has two dimensions, including (a) the influence of the
biophysical setting of rivers (specifically, their pulsating flow regimes and their biological
features) on the expression of elements of human culture in general and (b) the aspect of
“learning from the river” for the development of technologies and management options that are
targeted to maintain and improve ecosystem functions and diversity in a more sustainable way.
The River Culture Approach (Wantzen et al., 2016), is preliminarily based on five tenets. 1. Reset
values and priorities in riverscape management in favour of human wellbeing and a harmonious
coexistence of man and riverscape. 2. Live in the Rhythm of the Waters, i.e. adapt management
options in accordance with the hydrological dynamics rather than fighting against them. 3.
Transform traditional use of rivers into modern cultural activities and management options. 4.
‘Ecosystem bionics’: by copying survival strategies of flood-pulse adapted organisms novel forms
human use can be developed. 5. Make the catchment (river basin) the geographical base unit for
all kinds of political decisions in landscape management. The keynote lecture will focus on the
‘Ecosystem bionics’ aspects, i.e., on adaptive strategies to the pulsing hydrology by biota in
tropical and temperate river-floodplain-systems and how to deduce options for integrated river
management.

Karl Matthias Wantzen is UNESCO Chair on “Fleuves et Patrimoine / River Culture” at the
University of Tours, France. His major scientific interests are the functional ecology, biodiversity,
conservation and restoration of freshwater ecosystems. With the “River Culture Concept” (2016),
he combines insights from floodplain ecology with river management and cultural linkages
between man and river. Current research issues are stable isotope studies on aquatic food webs,
carbon dynamics in wetlands, and conservation biology. Studied ecosystems include tropical and
temperate streams, large rivers, lakes, and wetlands.
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‐
Prof. Junjiro N. Negishi, Ph.D.
Faculty of Environmental Earth Science,
Hokkaido University, Japan
The vertical dimension of connectivity in rivers, i.e. interactions
between surface and groundwater, has been recognized as an
essential constituent of lotic ecosystems. Groundwater-surface
water interactions serve critically important functions including
temperature regulation, nutrient transformation, and habitat
provisioning in river channels. Although there is ample scientific
evidence based on empirical and theoretical studies that
contributed to a better ecological understanding of these functions over the last several decades,
most of them have been conducted in the area where human activities were absent or minimal. This
highlights a knowledge gap regarding how those functions are sustained, augmented, or diminished
by human activities. I overview recent findings of case studies on groundwater-surface water
interactions in human-altered landscapes, Hokkaido, Japan.
First case identified macroinvertebrate taxa inhabiting the subsurface zone of riverbed (hyporheic
zone), examined whether and how they are affected by water pollution, and eventually quantified
fluxes originating from groundwater to riparian zone in the agriculture-dominated landscape. Results
showed invertebrates belonging to the family Chloroperlidae as hyporheic inhabitant, the changes in
hyporheic food web structure similar to those seen in benthic zone, and approximately 60% biomass
exported from the underground laterally to the land in mid-summer. Second case identified the inchannel location of upwelling of groundwater, examined how the upwelling water affected the spatial
distribution of salmon spawning grounds (redds) as well as invertebrates in benthic as well as riparian
zones in the urban landscape. Results demonstrated the temperature-dependent preference of redd
placement in the upwelling area, and the changes in aquatic as well as riparian food web with some
numerical positive responses that were subsidized by the nutrients of groundwater origin.
These studies provide empirical evidence that groundwater-surface water interactions play critical
roles for distribution and food web in rivers and riparian zones even in human altered landscapes. The
responses of such functions to human activities were relatively well predictable from existing theories
in community ecology, food web ecology, and hydrology. Despite the biogeoclimatic differences
between temperate and tropical zones, groundwater-surface water interactions may be similarly
important and deserve more research attention.

Dr. Junjiro Negishi is an associate professor in the Faculty of Environmental Earth Science at Hokkaido University. After
gaining an MSc in Forestry (UBC, Vancouver), later a PhD in Geography (NUS, Singapore) he joined Aqua Restoration
Research Center, Public Works Research Institute to do research prior to his current job. He co-heads the freshwater
ecology research group and coordinates research on “Conservation of freshwater biodiversity and multiple stressors” at
Hokkaido University. Among other things, he coordinates the environmental educational programs of water cycling and
freshwater environment for citizens from a wide range of ages. He has served as scientific panel member and advisor for
environmental assessment committees at both the prefectural and national levels. He also served as editorial board
member of Limnology, and Landscape and Ecological Engineering, and reviewer for numerous international scientific
journals. His research program spans multiple levels of biological organization and modes of inquiry to advance the
science and practice of conserving freshwater ecosystems. His principal interests include community ecology
(freshwater fishes, amphibians, invertebrates), ecohydrology (artificial flow release, dams), food-web ecology (energy and
material flow), and climate change (impact and resilience assessment). Currently his major focus is on riparian food web
integrating the interactions between surface and groundwater domains, and its response to water pollution, and record
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Prof. Darren C.J. Yeo, Ph.D.
Department of Biological Sciences
National University of Singapore

Freshwater systems in tropical Asia face numerous
anthropogenic challenges, including alien species
introductions. However, despite the potential threat
to freshwater ecosystems and their goods and
services, invasive alien species are still largely
understudied. Singapore, as a highly urbanized, equatorial island city-state with a
history of freshwater species introductions, represents a microcosm of
opportunities and challenges for studying and managing aquatic alien species. In
this talk, I provide a brief overview of aquatic alien species, including recent
efforts to investigate fundamental (e.g., natural history/ecology/distribution,
invasion mechanisms, possible impacts) as well as applied (e.g., risk
management, restoration) aspects, in Singapore and in Southeast Asia. Biological
invasions represent a key regional knowledge gap that needs to be addressed,
particularly in urbanised fresh waters. In this vein, I also discuss some of the
challenges facing the study and management of aquatic alien species relating to
biological conservation, especially where biodiversity enhancement has become
a buzzword for environmental sustainability.

Dr. Darren Yeo is an Assistant Professor at the Department of Biological Sciences, National
University of Singapore, where he runs the Freshwater and Invasion Biology Laboratory. His lab
carries out studies in freshwater ecosystems in Singapore and other parts of tropical Asia. His
current projects include biodiversity and ecology of Singapore’s freshwater ecosystems and their
associated native fauna, invasion ecology of non-native freshwater species, and the systematics,
taxonomy, biogeography, and conservation of Singapore’s freshwater decapod crustaceans and of
the surrounding Southeast Asian regions.
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Prof. Tamar Zohary, Ph.D.
Kinneret Limnological Laboratory,
Israel Oceanographic & Limnological Research

Water levels of lakes and rivers fluctuate naturally in
response to climatic and hydrological forcing.
Human over-exploitation of water resources leads
to increased annual and interannual fluctuations of
water levels, at times far beyond natural amplitudes.
Global climate change models predict increased occurrence of extreme events
(flooding; extended droughts), which will further magnify the seasonal and multi
-annual amplitude of water level fluctuations in lakes. In shallow lakes,
excessive water level fluctuations impair ecosystem functioning, ultimately
leading to shifts between clear-water and turbid states. Deep (stratified) lakes
also respond adversely to excessive water level fluctuations. At moderate
disturbance levels, littoral habitats and biota are impacted. At further
disturbance levels ecosystem destabilization symptoms are observed, including
weakening of keystone species, proliferation of nuisance and invasive species,
loss of biodiversity. Ultimately eutrophication symptoms are manifested without
increased external nutrient loading, especially cyanobacterial blooms. Both topdown and bottom-up processes promote the development of those symptoms.
Lake Kinneret, Israel (the Biblical Sea of Galilee) is used as a case study to
demonstrate some of the above processes, man-environment conflicts that
develop as a response, and management measures taken to alleviate negative
consequences. The response of aquatic ecosystems to water level fluctuations
is of crucial importance to the management of water resources, where
limnologists have a leading role to play in the near future.
Dr. Tamar Zohary is a senior research scientist at the Kinneret Limnological Laboratory, Israel
Oceanographic & Limnological Research. She joined this Research Institute in 1989 after
completing a PhD degree in Limnology while working as a research scientist at the Council for
Scientific and Industrial Research (CSIR) in Pretoria, South Africa. Between 2007 – 2015 she was
the director of the Kinneret Limnological Laboratory. She worked in diverse ecosystems ranging
from wetlands to the Mediterranean Sea, but most of her research time was devoted to Lake
Kinneret, the biblical Sea of Galilee. The main focus of her research is Phytoplankton Ecology.
She has been (and continues to be) in charge of the routine monitoring of phytoplankton in Lake
Kinneret phytoplankton for two decades. A second research focus is how the biota of lakes
responds to excessive (man-induced) water level fluctuations. She was the president of the
Israel Association of Aquatic Sciences, 2007-2010. Since 2013 she is the General Secretary and
Treasurer of SIL, the International Society of Limnology.
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Prof Noboru Okuda, Ph.D.
The Research Institute for Humanity and Nature
Technological innovations in the use of nutrients for
food production, in particular nitrogen and
phosphorus, have allowed global increases in
population and economic prosperity in the twentieth
century. Overexploitation of nutrient resources,
however, affects biogeochemical cycles and can lead
to nutrient imbalance-derived issues, such as eutrophication and loss of
biodiversity. It is now recognized that these issues are prevalent in watersheds
around the world, posing a risk to sustainable human development. In spite of
such risk, most citizens are not so interested in global environmental issues but
are rather concerned about local issues related to their lives and livelihoods.
Considering this dissonance in environmental consciousness, we aim to develop
a framework for adaptive watershed governance to enhance social-ecological
health of watershed system. Stakeholder engagement in multi-level and multiscale governance is facilitated to enhance biodiversity, nutrient cycling and
human well-being, according to a working hypothesis that these are the three
primary components for the social-ecological health, interdependently linked in
community activities. To test this hypothesis, the adaptive watershed governance
is applied to two extreme systems in Asia, the Lake Biwa Watershed in Japan and
the Laguna de Bay Watershed in Philippines: the former is an infrastructureoriented society and the latter a high nutrient-loading society

Dr. Noboru Okuda is an associate professor in Research Institute for Humanity and Nature (RIHN).
He received his doctoral degree in Kyoto University last 1998. He is a PI of two international
projects supported by RIHN and Japan Society for the Promotion of Science (JSPS). His specialty is
ecology, the field of study concerned with the relationships between biodiversity and ecosystem
functioning. One of ecology’s central questions is why humankind should conserve biodiversity. He
has approached this question by integrating different research fields related to biodiversity from
gene to ecosystem. And now, he is integrating transdisciplinary science to practice adaptive
watershed governance that allow new environmental knowledge to reconcile global, regional, and
local ecological issues. He has published 80 peer-reviewed, original articles, 11 review articles, 2
edited books, 20 book chapters, and 360 conference proceedings.
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Prof. Rey Donne S. Papa, Ph.D.
Department of Biological Sciences,
The Graduate School and Research Center for the
Natural & Applied Sciences,
Natural history collections are integral to efforts documenting
the status of biodiversity in the past, at present, and in making
estimates as to its future. These go together with valid scientific
literature that refer to these collections. Taxonomic
developments, evolutionary changes, and impacts of
environmental shifts may also be deduced based on well-kept
and organized natural history collections. In terms of freshwater zooplankton research in the
Philippines, a big majority of unsorted specimens and slides which had been collected from the
late 1800’s to the 1970’s had been deposited in natural history museums in other countries.
Although we are grateful to these foreign museums for safeguarding Philippine specimens, this
has posed a challenge for Filipino scientists to organize our own collection which utilizes
standard specimen collection, processing, analysis, documentation and organization techniques.
In 2011, efforts to establish a zooplankton reference collection (ZRC) for Philippine freshwater
ecosystems have been undertaken in the University of Santo Tomas. This was the initial project of
the Zooplankton Ecology, Systematics and Limnology (ZESL) research group in the university,
which coincided with the intensified collection of freshwater zooplankton (with emphasis on
microcrustaceans) in different parts of the archipelago. The results of this project have led to a
better understanding of the distribution and diversity of at least 81 known species of freshwater
microcrustaceans documented in the Philippine archipelago including 55 cladocerans and 36
copepod species belonging to 8 different taxonomic orders, including new locality records,
rediscovery and redescription of rare and endemic taxa, and the discovery of non-indigenous
zooplankton which have later been deemed as invasive species. These have helped improve our
knowledge on the distribution and taxonomy of freshwater zooplankton have also paved the way
for an improvement of the quality of life history and ecological researches that had been
conducted on freshwater zooplankton communities of our study sites. This talk focuses on the
various research outputs that have resulted from the systematic organization and utilization of
the UST ZRC and how these have helped reinvigorate freshwater zooplankton researches in the
Philippines.

Dr. Rey Donne Papa is a Professor of Biological Sciences and a specialist in freshwater zooplankton ecology and systematics. He teaches Invertebrate Zoology and Ecology to graduate and undergraduate students and heads the Zooplankton Ecology, Systematics, and Limnology (ZESL)
Research Group of the UST Research Center for the Natural and Applied Sciences. At present, he
is Chairperson of the UST Department of Biological Sciences, Program Lead for Natural Sciences,
Member of the Editorial Board of the Philippine Journal of Systematic Biology, and is the President
of the Association of Systematic Biologists of the Philippines.
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Maria Lourdes A. Cuvin-Aralar, Dr. sc. agr.
Southeast Asian Fisheries Development Center
Aquaculture Department
Binangonan Freshwater Station

Anguillid eel production is dependent on wild-caught
seeds in rivers in the Philippines. Although eel consumption in the country is quite low, production is
mainly targeted for export, mainly to East Asian countries. The endangered or dwindling status in the IUCN
of other anguillid eel species in Europe (Anguilla anguilla: critical), Americas (A.
rostrata: endangered) and East Asia (A. japonica: endangered) has put significant
pressure on tropical anguillid eels. The Philippines is second to Indonesia in
terms of the number of species of anguillid eels. The two countries as well as
other neighboring states share some common species. Anguillid eels in these
countries also have varying levels of exploitation, generally increasing in recent
years as alternative to A. japonica and to a limited extent to A. anguilla, A. rostrata.
Aside from exploitation pressure, anguillids experience threats such as habitat
loss/modification, migration barriers, pollution, parasitism, among others. Depending on species, anguillid eels spend at least 50% of their life in inland waters
and the state of these habitats also has a great impact on the sustainability of this
resource. Anticipating negative impacts of such pressures, efforts are underway
to enhance the sustainable utilization and management and conservation of
tropical anguillid eels.

Dr. Maria Lourdes Aralar is a program leader for the research project “Mitigating environmental
impacts through responsible aquaculture” in the Southeast Asian Fisheries Development Center
SEAFDEC/AQD, Binangonan Freshwater Station, Binangonan Rizal. She obtained her undergraduate and master’s degree in Zoology and Biology, respectively from the University of the Philippines
Diliman and another master’s degree in Zoology from the University of Glasgow Scotland. She finished her doctorate degree in agricultural sciences from the Hohenheim University, Stuttgart, Germany. She is a recipient of scholarships from different institutions such as British Council Scholarship and the Japan International Cooperation Agency short term training grant and various workshops abroad. She is an active member of different professional organizations/committee, both
local and international like World Aquaculture Society, Asian Fisheries Society. Philippine Aquaculture Society, National Research Council of the Philippines. She has over 30 publications in different
peer reviewed national and international journals.
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Jonathan Carlo A. Briones Ph.D.1,2,, Misako Urabe,
Rey Donne Papa, and Anindo Choudhury
1
Department of Biological Sciences, College of Science,
2
Research Center for the Natural and Applied Sciences,
University of Santo Tomas, Manila, Philippines

At present, the Philippines need various metrics to
establish the effectivity of conservation efforts in
combating biodiversity loss. Since we are in an
archipelago whose economy is dependent on its high
aquatic biodiversity, it would be logical to establish
biomarkers which provide details of connections among aquatic biota, like that of
the storytelling potential of fish parasites. This is especially important for our
inland water biodiversity, which is intimately connected and constantly
threatened by anthropogenic activities. Freshwater fish parasites often have
traceable food web life stages, and are also dangerous zoonotics among fish
stocks and even human health. Monitoring these organisms may provide costeffective means to evaluate our inland waters, but this will require access to
extensive and updated taxonomic records. This is a challenge, since parasite
taxonomy has been rapidly changing in the last two decades: prompting changes
in species name details of many parasites. In contrast, the last extensive listing of
fish parasites in the Philippines was published in 1997 and has yet to be updated.
In this presentation, we wish to provide a collated listing of all recorded
freshwater fish parasites in the country, providing updates of all known records
after 1997, while at the same time providing relevant details on taxonomic
revisions that may be applicable in the present listing. We are aware that the
presence of such will effectively become a catalyst to expedite the potential
utilization of fish parasites for applied research and education in the country.

Dr. Jonathan Carlo A. Briones graduated with his doctorate degree in Biology last 2015 from the
University of Santo Tomas. His PhD studies was funded through the Accelerated Science and
Technology Human Resource Development Program of the Science Education Institute, Department of Science and Technol-ogy. He is currently a faculty member of the Department of Biological Sciences of the University of Santo Tomas. His research spans biodiversity-related parasitology
with a current focus on fish endo-parasites such as helminths, nematodes, and acanthocephalans.
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Marzia Rossato, Emanuela Cosentino, Jhoana Garces,
and Hendrik Freitag, Ph.D1,2
1
Department of Biology, School of Science and Engi-

During the second biodiversity discovery field course
for citizen scientists, termed “taxon expedition”, a
recently developed Oxford Nanopore® Next
Generation Sequencing devise was used at the Tawau
Hills National Park, Sabah, Bornean Malaysia to test its
suitability under field conditions for species barcoding and association of
unknown life stages of elmid water beetles (Coleoptera: Elmidae).
Two sets of Cox mt-DNA standard primers were modified in order to bind to an
adaptor molecule and tested with DNA extracted by Qiagen® kits of several
unknown and recently described species.
While the most commonly used primer pair for aquatic beetles failed, another
standard barcoding primer for insects was successfully used to amplify DNA
barcodes.
The results highlighting new species discoveries are briefly discussed and
potentials of the new technology for biodiversity field studies are deduced. The
talk will also focus on general advantages and problems with species discoveries
by citizen scientists based on our experience and published information.

Dr. Hendrik Freitag is an Associate Professor and the Research Coordinator of the Department of Biology,
Ateneo de Manila University. He finished his doctorate degree from Martin-Luther-Universität HalleWittenberg, Germany . His research interests involve aquatic biodiversity, conservation, and biosystematics
with a current focus on stream dwelling insects and decapods. Dr. Freitag has been instrumental in the continued implementation of the AQUA Palawana program which focuses on aquatic research with collaborating institutions such as the Museum of Zoology in Dresden, Germany and Western Philippines in Puerto
Princesa City.
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Milagrosa R. Martinez-Goss, PhD and Arlen dela Cruz
Institute of Biological Sciences, College of Arts and Sciences,
University of the Philippines Los Baños
Nostoc commune Vaucher (BGA, blue-green alga) is a bloom
-forming, edible cyanobacterium commonly growing in rice
paddies and hilly places in Northern Luzon, Philippines. Its
standing crop reached up to 673.3 g/m2 fw, while its protein
content ranged from 20-51 % crude protein (CP). Over time,
N. commune is reported to have disappeared in three of the
15 places visited (a survey in four provinces and seven towns). In one particular case, the BGA
could have a biomass of as much as 200 kg/ ha/ rice crop , f wt, in a rice paddy in Niog Torre, Mangatarem, Pangasinan in 1980s up to 1994 but disappeared in the floodwater of the
same site after our recent visit into that place in 2011 up to 2013. A taxonomic account of microalgae in that rice paddy in 2013 yielded 112.5 times more soil algae than the floodwater
algae. There were 3.67 times more diazotrophic cyanobacteria in the soil than in the floodwater, of which N. commune was observed only in the soil, but not in the floodwater. A comparison of the 15 soil properties of this soil (Tarlac clay loam) at two different times, showed
highly significant differences (p≤ 0.01) for sand, and silt, and significant differences (p≤0.05) for
N, P, K, and clay. Of the 15 different places visited in Northern Luzon , in four provinces and
seven towns, some of the common soil properties of the places where there was no BGA
bloom was their high amount for the following : Cu (mean 6-19.74ppm), Fe (mean 113-266.5
ppm), clay (mean 20.5-63 %), but low amount of sand (mean 9.5-39.5%). When a t-test was
conducted between the soils without BGA bloom (Group B) and those places with BGA
bloom (Group A), significant differences (p≤0.05 ) were noted in the following properties: Cu,
Fe, Mn, pH, sand and clay. After selecting and screening the 14 predicting soil variables,
three were noted to be significant to the BGA bloom: copper, calcium, and clay. The relationship was best described in a fitted regression equation as: Biomass=-112.650 + 222.252 (Cu) +
16.055 (clay) -12.307 (Ca), where 98.3 %% (R2 value) of the variability of the biomass can be
explained by the given model. The concentration of Cu in the soils of Group A (with BGA
bloom) were lower than that of Group B (without BGA bloom) (0.6-3.0 ppm vs. 6-19.74 ppm,
mean, respectively). Principal Component Analyses (PCA) was another statistical analyses
done to predict the BGA bloom. The PCA scatterplot showed that places without BGA
bloom have high amounts of Cu, OM, N, Fe, and clay. The BGA showed that it magnified in its
body, both N and Cu, compared to the amount in the soil. Copper was noted to be 9-15x
greater in the BGA than in the soil.
Dr. Milagrosa R. Martinez-Goss is Professor Emeritus for Algal biology and Biotechnology (Biofuels and Feed) at the Institute of BIological
Sciences(IBS) at the University of the Philippines Los Baños. She completed her Ph.D. in Botany, specializing in Phycology at UPLB in 1976,
focusing on the diatom flora of Laguna de Bay in Luzon Island. But her love affair for algae, particularly diatoms, began after enrolling in a
class of the late Dr. Gregorio T. Velasquez, recognized as the Father of Philippine Phycology. These lessons inspired her to pursue research
on these microscopic, but important producers of the food pyramid. Since 1976, she has been a treasured faculty of the Plant Biology Division of the IBS, teaching many key courses in Botany, and helped establish the first phycological collection in the UPLB Botanical Herbarium.
Dr. Martinez-Goss is dubbed the “great algal-agriculturist of the sea” for her exceptional contributions in the study of diatoms and algal taxonomy, a field dominated by foreign researchers. Certain species of diatoms are key indicators of oil deposits and used to determine the age
of these deposits, making them useful in forensic studies. She has described 13 new species and varieties of algae, including three currently
deposited at the Philadelphia Academy of Sciences. She has also identified 17 species of algae, which represent the first country records for
the Philippines. After retiring from IBS, Dr. Martinez-Goss continues to be involved in research and extension work at the Institute. She continues to spearhead phycological research at the IBS.
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Daniel Edison M. Husana, Ph.D.
Environmental Biology Division, Institute of Biological
Sciences, College of Arts and Sciences, University of
the Philippines Los Baños

Perpetual darkness is one of the most unique features
of the cave. The absence of light in its environment
precludes photosynthesis and prevents the growth of
photosynthetic plants hence there is limited supply of
food inside this subterranean habitat. The extreme
condition of the cave environment allowed both
regressive and progressive evolution of cave animals.
It includes the loss of some useless morphological characters such as sight and
pigmentation in obligate fauna as trade-off for the development of more useful
features such as long ambulatory legs, more sensitive sense of touch and other
adaptive physiological traits. This trade-off resulted to the existence of unique
animals that cannot be found anywhere else but inside the extreme cave
environment, hence, endemism is also high in this habitat.

Dr. Daniel Edison M. Husana is an Associate Professor at the Environmental Biology Division, Institute of Biological Sciences, University of the Philippines Los Baños (UPLB). He is currently affiliated as Associate Professor at the UP Open
University Faculty of Management & Development Studies and as Research Associate in the field of Zoology at the National Museum of the Philippines. He earned his PhD in Natural Environmental Studies at the University of Tokyo in 2010.
He received postdoctoral and visiting research fellowships from various institutions such as the Yokohama National University Global Center of Excellence for Environmental Studies, the National Museum of Nature and Science in Japan, the
University of Guam, the National University of Singapore (NUS) Department of Biological Sciences and the Lee Kong
Chian Natural History Museum, NUS. His research interests include the taxonomy of decapod crustacean, environmental
biology, phylogeography, cave biology and groundwater ecology, among others. He joined the University of the Philippines Los Baños in 2013 and started teaching Biology subjects at the Institute of Biological Sciences.
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Maria Theresa Mercene-Mutia, Ph.D.
Freshwater Fisheries Research and Development
Center, National Fisheries Research and
Development Institute

The National Stock Assessment Program (NSAP)
was established in the Philippines by the Bureau of
Fisheries and Aquatic Resources-National Fisheries
Research and Development Institute (BFAR-NFRDI)
in 1996 to create a national data collection system for fisheries landed catch
and effort in marine waters. In 2014, NSAP expanded to cover the inland
bodies of water such as lakes, rivers swamps and marshes. This program
provides a scientific approach in data collection methodology, data analysis,
data management and reporting system that is being used nationwide. This
paper presents the methodology of data collection and analysis in reporting
the status of fisheries in some major lakes and rivers in the country under the
NSAP program. These include Lake Taal, Lake Mainit, Pansipit River, Abra
River and Liguasan Marsh. This paper highlights the stock assessment of
commercially important fishes in Lake Taal especially the endemic freshwater
sardine, Sardinella tawilis including information on fish catch, species
composition, catch per unit effort (CPUE) and exploitation rates. Moreover, this
paper presents the government initiatives in habitat restoration and stock
enhancement of major inland bodies of water in the country under the Balik
Sigla sa Lawa at Ilog (BASIL) Program.

Dr. Maria Theresa Mercene-Mutia is a Chief Aquaculturist at the National Fisheries Research and
Development Institute-Freshwater Fisheries Research and Development Center (NFRDI-FFRDC).
She earned her Doctor of Philosophy Degree in Environmental Science at the University of the
Philippines at Los Banos, Laguna and specializes in fish biology, breeding and culture, inland fisheries and aquatic resource assessment, community development and management. Dr. Mutia is
the Focal Person of NFRDI for the National Stock Assessment Program for Freshwater.
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Teresita R. Perez, Ph.D.
Department of Environmental Science
School of Science and Engineering
Ateneo de Manila University
The seven lakes in San Pablo city, Laguna are
volcanic lakes that provide economic and ecological
services to the lakeshore communities and to the rest
of the general population of the area. Sustaining such
services is the vision of stakeholders in the lakes such
as the fisherfolk (FARMC) , local government units
and NGOs like the Friends of the Seven Lakes. Threats to such direction are
impacts of increasing population, climate change and anthropogenic activities
such as aquaculture, agricultural run off, improper
solid and effluent
management to name a few. Lake Sampaloc, the biggest lake is situated at the
center of the city while the second largest lake, Palakpakin, receives water from
Lakes Calibato and Pandin. Lake Mohicap as well as Calibato and Bunot are
mainly utilized for aquaculture of tilapia. These lakes are reported to be eutropic;
applying the principle of succession would turn these lakes into swampy areas
as sedimentation worsen . Lake Pandin though is mainly utilized for tourism while
Lake Yambo is still characterized by its oligotrophic status with potential for
tourism.
This paper presents research initiatives of the academic community working
closely
with various stakeholders in the seven lakes with the objective of
maintaining the ecological and economic sustainability of the lakes.

Dr. Teresita Perez is an associate professor in the Department of Environmental Science in the
Ateneo de Manila University. She received her doctoral degree in biology in the University of the
Philippines Diliman and trained as post doctoral fellow in University of Hamburg, Germany. She is
currently working on bioremediation, limnology, riparian ecology and phycology (micro algae).
She has been appointed as program leader in Lake Research Program in the Seven Lakes in San
Pablo City in Ateneo de Manila University. She is also a senior lecturer in Institute of Biology,
University of the Philippines Diliman. Her current membership in various committees and
journals like Review Committee of the EIA section of EMB-DENR, Philippine Microbiological
Society, Society for Environmental Toxicology and Chemistry, Europe, etc.
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Acad. Mudjekeewis D. Santos, Ph.D.* and
Cyrenes M. Moncawe
Philippine Aquatic Red List Committee, National
The Philippines is known to be the “Center of the Center
of Marine Biodiversity”. However, it is also identified as
the epicenter of adversity in terms of pervasive threats
to marine life. This has pushed some of the marine
organisms to endangered status. Listing of endangered
species for protection is provided for under Republic Act (RA) 9147 or the “Wildlife
Act” and Section 102 of RA 8550 or the “Philippine Fisheries Code of 1998” as
amended by RA 10654. Following this mandate, the Bureau of Fisheries and Aquatic
Resources (BFAR), together with the National Fisheries Research and Development
Institute (NFRDI), established the Philippine Aquatic Red List Committee (PARLC)
which is tasked to come up with a Philippine National Red List for Aquatic Species
following the IUCN Red List assessment framework. PARLC is currently composed of
10 subcommittees, namely (1) Marine Bony Fishes: Pelagic, (2) Marine Bony Fishes:
Demersal and Seahorses, (3) Freshwater Bony Fishes, (4) Cartilaginous Fishes, (5)
Cetaceans (Order Cetartiodactyla) , (6) Invertebrates, (7) Aquatic Snakes, (8)
Ornamental Aquatic Organisms, (9) Aquatic Plants, and (10) Plankton.
Here, we present the IUCN red listing process for “Tawils” Sardinella tawilis, the only
freshwater Sardinella in the world, endemic to Taal Lake. The assessment was
conducted in Siargao, Philippines in 2016 by experts as part of the global assessment
of Family Clupeidae. S. tawilis population, habitat and ecology, threats and
conservation actions were discussed and then reviewed by other experts. Finally, S.
tawilis was considered as Endangered under criterion A2bd, B1ab (iii,v), B2ab (iii,v).
Since it is only found in Taal Lake, its regional/national assessment is also considered
as the global assessment. The assessment is awaiting publication in the Red List
website at www.iucnredlist.org . Such status should now signal, more than ever, the
need to conserve and manage Tawilis.
Dr. Mudjekeewis Dalisay Santos is a Fishery Scientist widely recognized nationally and internationally for his work on
utilizing genetics, resource assessment and policy studies to support fisheries management and aquaculture for food
security, conservation and climate change adaptation. He is a Scientist II at the National Fisheries Research and
Development Institute and is likewise a Faculty (part-time) at the Graduate School of the University of Santo Tomas and
Ateneo de Manila University. Dr. Santos obtained his B.S. Biology from the University of the Philippines College Baguio, and
his M.S. in Aquatic Biosciences and PH.D. in Applied Marine Biosciences from the Tokyo University of Marine Science and
Technology. He has published more than 80 international and national scientific articles and mentored a number of MS and
Ph.D. students. He is currently an Editor of the international journal Fisheries Science published by the Japan Society for
Fisheries Science, and is the Editor-in-Chief of the recently revived The Philippine Journal of Fisheries. He is a recipient of
numerous awards including the 2011 Outstanding Young Scientist awarded by the National Academy of Science and
Technology, Philippines. In 2018, he was elected to the National Academy of Science and Technology and conferred the
title Academician.
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Adelina C. Santos-Borja
Department Manager III
Resource Management and Development Department
Laguna Lake Development Authority
The Laguna de Bay Basin, composed of a 900 km2 lake
and a 2920 km2 watershed which is subdivided into 24 sub
-watersheds, is the first recognized Water Quality
Management Area (WQMA) in the Clean Water Act of 2004.
The impacts of all activities in the sub-watershed affects
the water quality of the rivers eventually end up in Laguna
de Bay, thus affecting also its water quality. Each subwatershed hosts different Local Government Units, which by virtue of the Local
Government Code of 1991, are mandated with environmental management function.
Recognizing the inherent jurisdiction of local government officials in their respective
town or cities, there is a compelling need for a harmonized environmental management
plan, specifically, a watershed management plan in all LGUs within a sub-watershed.
Thus, in 2011, the LLDA Board of Directors issued Resolution 414, which designated the
24 sub-watersheds as a sub-water quality management area (sub-WQMA) and approved
the implementation of a watershed management program.
The first sub-WQMA that was institutionalized is the Sta. Rosa sub-watershed, which
cradles the town of Silang in Cavite and the cities of Santa Rosa, Biñan, and Cabuyao in
Laguna. A sub-WQMA Board was organized composed of the mayors and the General
Manager of LLDA, supported by a Watershed Management Council with multistakeholder participation. A major input to the preparation of the Watershed
Management Plan is the wealth of information from the various research projects and
studies by local and international institutions and individuals. Sta. Rosa has been a
magnet for researchers, which can be credited to the support and openness of the local
officials in these endeavors. Science-based policy and ordinances were crafted to
address the various environmental concerns. The challenge is for other LGUs in the
watershed to duplicate the efforts in Sta. Rosa and to consider more seriously the
upstream-downstream relationships and impacts.
Ms. Adelina C. Santos-Borja is the Manager of the Resource Management and Development Department of the Laguna Lake Development
Authority. Currently, she is one of the Core Members of the Research Project on ““Biodiversity-driven Nutrient Cycling and Human Well-being in
Social-Ecological Systems,” funded by the Research Institute for Humanity and Nature based in Kyoto, Japan. She leads the LLDA Team in the on
-going revision of the Zoning and Management Plan of Laguna de Bay for Aquaculture based on the lake’s carrying capacity. She has participated
and presented various papers in local and international conferences and was thrice the recipient of the Ibaraki Kasumigaura Award for best paper
on lake conservation and management, being given in the bi-annual World Lake Conference. She was also instrumental in the acceptance of
Laguna de Bay as a member of the International Living Lakes Network. Ms. Santos-Borja is one of the authors of the World Lake Vision (2003)
and the World Lake Vision Action Report (2007) and has contributed significantly in the internationally published book on “Managing Lakes and
their Basins for Sustainable Use: A Report for Lake Basin Managers and Stakeholders.” She is one of the two Vice Chairs of the Scientific
Committee of the International Lake Environment Committee Foundation based in Japan. Ms. Santos-Borja graduated from the University of the
Philippines Los Banos with a BS Biology degree. She has an MSc in Biology and MSc in Environmental Science from the University of the
Philippines, Diliman. She specialized in the field of Limnology as a UNESCO fellow at the Institute of Limnology of the Austrian Academy of
Sciences and participated in the Training on Lake-Water Quality Management by the International Lake Environment Committee (ILEC)
Foundation in Japan as well as on Resource and Environmental Management by the Australian National University in Canberra. She also
completed the first Temasek Foundation Water Leadership Program at the Lee Kuan Yew School of Public Policy of the National University of
Singapore. Her most recent training was the Summer School on Microplastics in Marine and Freshwater Environments at the Federal Institute of
Hydrology in Koblenz, Germany.
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CMP-1

Jaeun Kim, Andrew Dean, Cyrell Ate, and Teresita Perez
Laguna State Polytechnic University-San Pablo City Campus, Barangay Del Remedio, San Pablo City
Laguna
cyrellate@gmail.com
Ecotourism is promoted as a means for sustainable development because it supports local
communities, while simultaneously minimizing harmful human impacts on the environment. For the
Philippines, ecotourism is essential, as most of the tourist attractions involve outdoor activities. San
Pablo City, Laguna is home to seven freshwater lakes, most of which rely on aquaculture, have been
experiencing varying forms of ecological deterioration. Pandin Lake however, diverged from the rest
and has been the site of successful community-based tourism for over a decade. This divergence was
due to Pandin’s water quality being unsuitable for heavy aquaculture expansion. The tourism is
marketed as an ecotourism enterprise, but is missing a few key components that prevent it from being
considered a genuine ecotourism destination. However, a recently proposed Development and
Management Plan for Pandin proposes features that would elevate Pandin to ecotourism status.
Currently, the major threat is a private investor who has bought out the surrounding land around the
lake and has extensively modified the ecosystem in the area through massive cutting of tress and
construction. This new development jeopardized Pandin’s tourism in two ways: 1) Increased runoff into
the lake, which could result in rapid ecological degradation; 2) Can potentially close the pathway
leading to the lake. Although Pandin Lake is currently undergoing stresses that could potentially
endanger the future of the tourism, it exemplifies the concept that tourism can be a viable alternative to
aquaculture.
CMP-2

Kristine Camille V. Buenafe, Francis S. Magbanua, Teresita Perez, and Maria Brenda Hernandez
Institute of Biology, University of the Philippines DIliman
tinbuenafe@gmail.com
Diatoms are well-established bioindicators used in different parts of the world. In the Philippines
however, diatoms are yet to be fully utilized in biomonitoring. This study aimed to explore the utility and
usability of diatoms as bioindicators in Philippine lotic system biomonitoring. This was done primarily by
assessing how differences in land use affect the diatom assemblages found in Silago. The study also
aimed to determine whether the assemblages showed temporal and seasonal patterns. Nine sampling
sites were established and classified according to land use (Agricultural, Mixed and Forested). For each
sampling site, three sampling stations were designated, yielding a total of 54 samples for both
collections (June-July and October-November 2015). Altogether, 124 unique species belonging to 45
genera of epilithic diatoms were identified. Almost all metrics measured were able to discriminate sites
according to land use, especially biotic indices. This implies the sensitivity of diatoms to different types
of pollution. Results of PCA and nMDS suggest spatial variation amongst the sampling sites. CCA
analysis reached the same conclusion, and also showed that the diatom species identified did not
strongly correlate to any of the sites nor the environmental variables measured. Temporal variation was
evident while seasonal variation was absent.
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CMP-3

Sonia N. Javier1,2, Mylene G. Cayetano2, Tolentino B. Moya2, Olivia C. Cabrera2, and Rey Donne S. Papa1
1

Department of Biological Sciences, College of Science University of Santo Tomas, España Blvd.,
Manila 1015, 2Institute of Environmental Science and Meteorology, College of Science University of the
Philippines, Diliman, Quezon City 1101
A meta-analysis of comparing the nitrogen (N) loadings behavior over time (BOT) on the water quality
of Laguna de Bay and Lake Taal is presented. The results showed that in both lakes nutrient loadings
from the North and South Basins of Lake Taal, and the West, Central, East and South Bays of Laguna
de Bay are highly influenced by effluents from the populace, aquaculture and industrial communities.
These are evident by the behavior of N-loadings recorded from 2009 to 2012 in Laguna de Bay, and
from 2013 to 2017 in Lake Taal. The study showed the overall average values of &gt;2.0-0.55-mg/L
(NH₄) and 0.12-0.27 (NO₃) for Lake Taal, and 0.05-.25 (NH₄) and &gt; 1.5-10.0-mg/L (NO₃) for Laguna de
Bay, which exceeded those of the EPA water quality standard value of &gt; 0-20-1.0 and &gt; 0.20 for
ammonia (NH₄) and nitrite (NO₃). Other physico-biological parameters seen to affect the behavior of
the nutrients (i.e. nitrogen- phosphorus) on these time periods are temperature, BOD, DO,DS, inorganic
phosphorus, TDS, TSS and turbidity. Furthermore, the results of this study will be used to generate a
system dynamics simulation model to explain the effects of nitrogen-phosphorus loadings on the
water quality of Lake Taal and Laguna de Bay
CMP-4

Meconcepcion Ngilangil-Lansang, Eve F. Gamalinda, Randy A. Gambala, Novelyn H. Morite, Mac
Donald L. Dalugdog
Division of Cabadbaran City, Cabadbaran National High School
mmngilangil@gmail.com
This study was the first systematic investigation of fish species in the Cabadbaran river. The variations
in body shapes of the fish determine the health status of the bodies of water by measuring the
fluctuating asymmetry (FA). Hence, Oreochromis niloticus was used as bioindicator. There were 60
species collected using a cast net and local traps. Geometric Morphometric (GM) and Analyses
Procrustes ANOVA were used to calculate, show and obtain morphological intraspecific variations. A
total of 17 landmarks from 60 samples of fish, 30 per sexual category, were used. These selected
points of landmarks were digitized both in left and right side of the specimen images. The result in
procrustes ANOVA showed a significant level high level (p &gt; 0.0001) of FA which indicates a high
significant variation showing the percentage variation of shapes in deformation grid with Principal
Component Analyses (PCA) scores of 72.962 % and 78.844 % in female and male, respectively.
However, the female has a significant variation among individual genotypes as reflected on individual
effect while the male does not. The study provides evidence sufficient to indicate the environmental
stress through FA that directly impact fish mobility that was concentrated mostly in the affected
landmarks. These signify that the river may not be at good ecological condition due to the natural and
anthropogenic disturbances that affect the FA both in male and female, as well as other environmental
and genetic stresses.
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CMP-5

Angelo Joshua C. Luciano , Perry S. Ong , and Francis S. Magbanua
Institute of Biology, College of Science, University of the Philippines Diliman, Quezon City 1101,
Philippines
acluciano@up.edu.ph
Geothermal energy extraction offers a dependable, efficient, and environmentally-considerate way to
generate electrical power. Posting these benefits of using this alternative energy, it is important that its
operations secure the integrity of the environment. In the Philippines, no study has been done to
explore the potential effects of geothermal operations on habitat quality and ecosystem integrity of
streams. Here, we examined the possible effects of geothermal operations on 55 stream reaches,
classified as either control or impact sites, within the five geothermal production fields that were
monitored for 5 years (2010-2015). Macroinvertebrate-based biotic indices (BMWP, ASPT, HBI,
SIGNAL2, SingScore, and ATSPT) were calculated and analyzed to determine patterns between site
categories, across five geothermal production fields, and across time. Three-way ANOVAs detected no
significant difference between site categories (P ≥ 0.077 in cases) indicating that both control and
impact sites had a moderate to good quality of water depending on the biotic index. Across
geothermal production fields, the biotic indices were different for HBI and ATSPT (three-way ANOVAs,
P < 0.001 in both cases); nonetheless, streams were generally evaluated as having good to excellent
water quality conditions. Across years, significant variations were also observed for BMWP, ASPT, HBI,
and ATSPT (three-way ANOVAs, P ≤ 0.012 in all these cases), possibly indicating a shift in
macroinvertebrate composition. These changes in community structure over time was not uncommon
and occurred in both control and impact sites. Taken together, stream integrity—based on the
macroinvertebrate-based biotic indices—were maintained despite of geothermal operations.
CMP-6

Mc Jervis S. Villaruel and Ma. Vivian C. Camacho
School of Environmental Science and Management, University of the Philippines Los Baños
mjsvillaruel@pshs.edu.ph
Phytoplankton and zooplankton communities at Lake Tadlakwere characterized from October 2014 to
March 2015, to provide information on the lake’s trophic status and assess the effectivity of its
rehabilitation since 2000. Also, willingness to pay (WTP) of the stakeholders was
also determinedto evaluate how much they are willing to pay if ever fees will be implemented for the
restoration of the water quality of the lake. A total of 14 of phytoplankton and 26 zooplankton species
were recorded throughout the sampling period. Chlorophyta (71.42%) largely dominated the
phytoplankton community, followed by Bacillariophyta (14.29%) and Cyanophyta (14.29%).
Zooplankton community was dominated by Rotifera (71.43%) followed by Cladocera (17.86) and
Copepoda (10.71%). Among the phytoplankton taxa, Melosira was themost abundant, followed
by Coelastrum,and Eudorina for the whole sampling period at 7 stations. Brachionus forficula was the
most
abundant
zooplankton
taxon
followed by
Bdelloid sp. 1, and
Brachionus
havanaenensis. Phytoplankton and zooplankton densities in December and January were significantly
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different from the rest of the sampling periods (P<0.05), while no significant variation was noted in
plankton densities among sampling sites (P>0.05). Canonical correspondence analysis revealed that
phytoplankton communities in the lake were highly influenced by nitrates, phosphates, pH,
temperature, and conductivity. On the other hand, zooplankton communities were influenced by
dissolved oxygen, biochemical oxygen demand, pH, transparency, and temperature. High densities of
plankton species, which are known indicators of eutrophic condition, recorded at the study
site, indicate that the lake is still experiencing eutrophication. Physico-chemical parameters,
specifically the nitrates and phosphates concentrations support this finding, as valuesfallwithin the
range observed for eutrophic freshwater bodies. Furthermore, the biological indices further confirmed
the eutrophic condition of the lake.
PFE-1

Jhon Michael C. Castro and Ma. Vivian C. Camacho
Animal Biology Division, Institute of Biological Sciences, University of the Philippines – Los Baños
jccastro5@up.edu.ph
In recent years, introduction of Chitala ornata in Laguna de Bay have posed a serious threat on the
native fish species population and aquaculture in Laguna de Bay. In the present study we examined
the reproductive biology of C. ornata with the aim of identifying its vulnerabilities to population control
measures. Gonado-somatic index and gross gonadal analysis showed that spawning occurs from
February to August. The adult ratio of female to male was 1:2.49; respectively, significantly deviating
from the expected ratio of 1:1 (χ2=35.021, df=1, P <0.01). Knifefish has a batch fecundity of 828 – 7870
eggs which on the average were 4.02 mm in diameter each, they were larger but fewer than most
native fish species of the lake. Nests were primarily constructed around bamboo poles and once
spawned with eggs, parental care will be provided primarily by the male parent. Our results have
determined several aspects of C. ornata reproduction in Laguna de Bay, consequently, the approaches
taken in the management of this species should incorporate these findings. First, the physical
removals using nets should be redoubled from prior to spawning season. Second, the body size of the
smaller C. ornata males is the determinant for minimal mesh size of nets for physical removals. Third,
the efficiency of the control method should be improved (e.g., physical removals should be conducted
in more diverse areas since the two sexes show a strong habitat segregation in the lake during
spawning season). Fourth, since the presently undertaken control operations are only physical
removals, application of other synergistic remediation may be a complementary.
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PFE-2

Melandro Cunanan, Wayne Bannister, Rey Donne Papa, and David Mark Taylor
Angeles University Foundation, Angeles City 2009
Aquatic sediments can store information using indirect records (or proxy data) which may be used to
reconstruct past environmental and ecological conditions and the changes that have occurred therein
using a science known as Paleolimnology. The aim of the study is to infer the history of pollution in a
crater lake called Lake Bunot in San Pablo, Laguna Philippines. Presented here are the
paleolimnological results from a 210Pb dated sediment core spanning approximately the last 70 years.
Sediment profiles of diatom fossils and spheroidal carbonaceous particles loss on ignition (LOI) were
investigated. The 210Pb record suggests a relatively uniform sedimentation rate for the last 30 years or
so with a mean at 0.012 g cm-2 yr-1. A total of 34 diatom species from 20 genera were identified. Three
zones were generated based on the diatom assemblages. Early diatom assemblages were dominated
by benthic Nitzschia palea and epiphytic diatoms which suggests that the lake may be dominated by
submerged macrophytes and had past limnological conditions of greater light availability reaching
benthic diatoms to favor their growth. A major floristic shift from benthic to planktonic species in the
upper 26cm of the core suggests the history of human activity. This is evident from high diatom
accumulation rates possibly caused by nutrient enrichment. Monitoring data from 1996 to 2008 from
the LLDA showed high levels of phosphate and low levels of nitrate, which may suggest that the limiting
factor for the surge of diatom accumulation rate was phosphorus. Increased abundance of eutrophic
Aulacoseira granulata and Navicula confervecea concurrent with increased LOI values coincided with
the introduction of aquaculture around 1970s implying a period of nutrient enrichment in the lake.
Another shift in diatom composition was experienced in the upper core with the sudden rise in relative
abundance of centric Discostella stelligera and Discostella pseudostelligera. These centric diatoms are
linked to climate warming of lakes and are observed in many paleolimnological studies across the
world. At present, Lake Bunot has a significantly high productivity level due to anthropogenic impacts.
The result of this paleolimnological study generated long term data of the lake essential in
reconstructing past lake ecology.
PFE-3

Albert Neil G. Dulay, Alfonso Martin G. Gavino, and Chuckie Fer Calsado
Philippine Science High School – Main Campus, Department of Science and Technology, Agham Road,
Diliman, Quezon City, 1104, Philippines
albert223.dulay@gmail.com
Accumulation of plastics in Cyprinus carpio Linn. from Laguna de Bay was determined through
processing of select internal organs. Gills, liver, and the digestive tract from C. carpio were digested in
two phases to isolate inorganic matter found in the tissues of the target organs; the former using KOH,
and the latter NaI. The final residue, after subsequent filtration was analyzed through Attenuated Total
Reflectance - Fourier Transform Infrared Spectroscopy (ATR-FTIR). Visual inspection of residue from
KOH digestate through digital stereomicroscopy shows possible microplastic content in several
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samples, while library search with spectra indicates presence of rubber (EPDM, SBR Black, Neoprene,
Silicon). Plastic such as polyethylene terephthalate was noted through correspondence of spectra with
the Environmental Health Laboratory of the California Department of Public Health, while PCA and HCA
clustered 78% of fish samples with plastic standards polypropylene and polyvinyl chloride further
suggesting its presence. Though no common plastics were matched prior to correspondence, the
presence of synthetic polymers in reared or marketable fish from Laguna de Bay, implies a breach in
the food safety of consumers, as well as the overall sanitation level and health of the near
environment, While the specific concentrations of the synthetic polymer content were not determined,
the fact that traces of such were found in the liver, eggs and adipose tissues suggest that
bioaccumulation may be evident, and can possibly show biomagnification at other trophic levels. This
gives room for future studies to further elucidate its effects.
PFE-4

Jon Carlo B. Gonzales and Ma. Vivian C. Camacho
University of the Philippines Los Baños – Limnological Station
jbgonzales1@up.edu.ph
In order to assess the vulnerability of prey items to knifefish predation, we analyzed gut contents of 363
knifefish individuals collected from Laguna de Bay. Prey composition, abundance and volume were
compared between seasons and among class sizes to elucidate impacts of knifefish introduction to
native and economically important species. Additionally, diel feeding variation of knifefish was studied
which illustrates the time periods with highest and lowest feeding activities. Atyid shrimp, Caridina sp
was the most abundant (%N = 68.33) and most frequent prey (%F = 50.27) in all samples while cichlids
(Tilapia) had the highest collective biomass (%V = 54.84). Higher gastro somatic index was observed
during wet season (May to October) with Tilapia being most abundant in volume and number. An
ontogenetic shift in feeding was observed among the samples. Crustaceans were the most abundant
item among knifefish juveniles (32 to 50cm) while cichlids at adult stage (>50 cm). The knifefish is
crepuscular with peak feeding activity between 4:00 AM to 7:00AM and 7:00 PM to 10:00PM. Results
suggested that tilapia was the most vulnerable fish species to adult knifefish introduction while atyid
shrimps to juvenile. The abundance of these two prey items may account for the successful invasion of
knifefish in Laguna de Bay.
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PFE-5

Julie – An N. Gregorio, Elfritzson M. Peralta, Irisse Bianca B. De Jesus, Tohru Ikeya, Jonathan Carlo A.
Briones, Rey Donne S. Papa, Francis S. Magbanua, and Noboru Okuda
Institute of Biology, University of the Philippines, Diliman, Quezon City 1101 Philippines
jngregorio@up.edu.ph
Watershed systems provide various ecological services such as good water quality, regulate water
flow, maintain water balance and biodiversity conservation. Yet, watersheds are alarmingly impaired
because of urbanization and changing land use. In the Philippines, studies comparing the ecological
conditions of watersheds are still limited. Here, we investigated the benthic macroinvertebrate
assemblages and physicochemical parameters of protected and disturbed areas of Marikina
Watershed to assess if the protection has successfully improved the ecological quality of the river
basin. While macroinvertebrate assemblages among protected and impacted sites exhibited
similarities, forested areas were marginally distinct from other land uses and were supported by
differences in water quality variables. These similarities in macroinvertebrate assemblages could be
associated with the same level of magnitude and intensity of landscape alteration in both impacted and
protected sites. Nonetheless, sites with higher amount of vegetative protection are mostly dominated
by sensitive insect groups from Ephemeroptera, Coleoptera, and Trichoptera. While the
macroinvertebrate diversity in the forested landscapes was higher compared with urbanized areas,
values are still relatively low even in protected areas. This stresses an extensive and improved policy
development and implementation as protected areas are increasingly converted to agricultural lands
and residential areas. Furthermore, this also underscores the need for effective conservation efforts in
both terrestrial and freshwater ecosystems of the Marikina Watershed.
PFE-6

Sedney S. Mendoza, Essex Vladimer G. Samaniego, and Wilfredo B. Barrera Jr.
Southern Luzon State University, Lucban, Quezon
sedney.mendoza@gmail.com
Assessing the status of tropical freshwater bodies is imperative as natural and anthropogenic stressor
continues to influence its quality and diversity. Hence, the study aims to assess the stream health of
San Juan De Jesus, Progreso and Butaguin rivers in Gumaca, Quezon using stream macroinvertebrates.
Collected and identified stream macroinvertebrates along designated sites fall under 38 families from
17 invertebrate orders. . Non-metric Multi-dimensional Scaling (Stress = 0.01), ANOSIM (R = 1; P = 0.004)
and SIMPER showed that there is a separation of groups across rivers in terms of macroinvertebrate
community. Analysis of Variance (P ≤ 0.05) revealed significant differences in all physicochemical
parameters except for stream discharge (P = 0.41) and water velocity (P = 0.32). Stream visual
assessment showed that Butaguin has poor condition (7.42), Progreso has sub-optimal condition (13.2)
and San Juan De Jesus has optimal condition (15.7). Furthermore, Canonical Correspondence Analysis
showed that physicochemical and habitat elements affect the composition of macroinvertebrates
across sites. Whereas marked differences were observed across different sites in Taxon Richness, EPT
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Richness, EPTC Richness, Shannon-Wiener diversity, Simpson’s Diversity, and BMWP Score with
Butaguin consistently having the lowest scores. However, ASPT (P = 0.34) and Pielou’s Evenness (P =
0.96) failed to exhibit marked differences. Lastly, the resulting biotic index scores indicated that San
Juan de Jesus (BMWP = 48.3; ASPT = 5.60) and Progreso (BMWP = 53.0; ASPT = 5.30) have doubtful
water quality while Butaguin (BMWP = 15.0; ASPT = 4.89) has probable moderate water pollution.
FETA-1

Irian J. L. Biag, Sean H. L. Cusi, John A. B. Tan, Justine R. de Leon, Edna Marie Mijares, Dino T. Tordesillas
and Rey Donne S. Papa
Department of Biological Science, University of Santo Tomas, Manila, Philippines 1015
justine.deleon.gs@ust.edu.ph
Many aspects of the biology and life history of the invasive neotropical copepod Arctodiaptomus
dorsalis are yet to be studied in greater detail, especially in populations found outside its original
geographic distribution in the Americas. Studies have shown that its prosome length (PL) exhibits a
positive correlation with its clutch size (CS), an indicator of its reproductive capacity. In this study, the
relationship between the PL and CS of A. dorsalis was determined, as well as the effects of the
temperature profiles and chlorophyll-a levels of the seven maar lakes of San Pablo, Laguna on these
parameters. Collection of ovigerous A. dorsalis and temperature measurements were conducted from
October to December, 2016. Analyses of temperature profiles, CS, and PL of ovigerous females
collected from each lake showed significant variability: temperature, 24.22°C to 31.11°C; CS, 2 to 23; PL,
0.609 mm to 1.03 mm. Statistical analysis of all data presented a positive correlation in varying
degrees; PL vs CS (r = 0.589), PL and CS vs temperature (r = 0.393; r = 0.363). Secondary data using
chlorophyll-a also showed a positive correlation with PL and CS (r = 0.265; r = 0.299). These results
suggest that the temperature levels of the seven lakes may play a role in the reproductive capacity of
A. dorsalis.
FETA-2

Kwik JTB, Ow AMW, Lim RBH, Liu SS, Saw ACY, Tan CLY & Yeo DCJ
Freshwater and Invasion Biology Laboratory, Department of Biological Sciences, National University of
Singapore, 14 Science Drive 4, Singapore 117543, Republic of Singapore
jkwik@nus.edu.sg
Between 2009 and 2012, a straight 2.7 km stretch of concrete urban canal in Singapore was
rehabilitated and converted into a meandering 3.2 km-long “naturalised” river system. Now known as
the Kallang River at Bishan-Ang Mo Kio Park waterway (KRBAP), the biodiversity and community and
trophic ecology of the novel fish community in this rehabilitated urban waterway was studied and
reported for the first time. Fish surveys during October to December 2016 and 2017, captured a total of
6,199 individuals belonging to 23 non-native species from eight families, with Cichlidae being the
dominant family and the Quetzal cichlid, Vieja melanura, the dominant species (>60% relative
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abundance across both years). Only one native species, common snakehead, Channa striata, was
recorded; though not captured during the cast netting surveys but visually observed to occur. Gut
content analysis of captured fishes indicated diets of Vieja melanura consisted of aquatic macrophytes
(e.g., Hydrilla) and insects, while the next dominant taxon (Oreochromis spp.), appeared to be primarily
herbivorous. And while our dietary studies suggest the dominant predators in KRBAP to be the Orinoco
peacock bass, Cichla orinocensis, and the golden tank goby, Glossogobius aureus, we predict that
eventual captures/analyses of C. striata during further surveys are likely to show it to also be a
dominant predator at KRBAP. Stable isotope analysis of the various taxa at KRBAP, indicated that
macroinvertebrates support a large range of fish species at higher trophic levels, while sources of
primary production was mainly attributed to the periphyton and phytoplankton.
FETA-3

Jia Huan LIEW, Xingli GIAM, Esther CLEWS, Kenrick YW TAN, Heok Hui TAN, Zi Yi KHO, & Darren Chong
Jinn YEO
Department of Biological Sciences, National University of Singapore, 14 Science Drive 4, Singapore.
117543. Republic of Singapore
jiahuan@u.nus.edu
Anthropogenic flow-modification (i.e., canalization and impoundment) is a major threat to freshwater
biodiversity. Despite this, data coverage is uneven and incomplete, especially in tropical East Asia,
where ecological studies are under-represented. In this study, we use data dated approximately 40
years apart from time points before and after flow-modification (~1966 to ~2010) to assess changes in
freshwater fish community and food webs. We compared six responses: species richness, proportion of
native species, overall functional diversity, native functional diversity, food web complexity, and
maximum trophic level. Our findings suggest that while proportion of native species was consistently
lower after modification in both canals and impoundments, changes in other responses were less
generalizable. Here, our data show that species richness and maximum trophic levels were lower after
canalization but the opposite trend was observed after impoundment. Further, we found that contrasts
in fish community responses between flow-modification regimes may be driven by differences in
species turnover. This is because species turnover was stochastic in canalized rivers although
benthopelagic species were more likely to be extirpated and subsequently replaced by alien fish taxa
following river impoundment.
FETA-4

Mark Louie D. Lopez and Rey Donne S. Papa
Philippine Science High School – Main Campus, Agham Road, Diliman, Quezon City, 1101, Philippines
marklouiedlopez@gmail.com
Copepods have successfully penetrated the groundwater realm through series of morphological
diversifications and adaptations. Research on this taxon has increased over the last 10 years due to its
potential in revealing current groundwater environmental health status and biodiversity. Despite the
efforts in documenting this group in other part of the world, diversity and spatial distribution of
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groundwater copepods in the Southeast Asian (SE) region remain barely studied. To date, there are
only 34 species belonging to 18 genera from Harpacticoida, Cyclopoida, and Calanoida that have been
documented from groundwater habitats in the region. These are mostly products of collaborative
efforts between foreign and local experts in Thailand, the Philippines, and Vietnam which dealt with
cave and hyporheic ecosystems. The species accumulation curve of groundwater copepods from 1980
up to present indicates high number of species is still expected from the region, while spatial
distribution exhibited high patterns of endemicity in local compared to the regional scale. Overall, the
low number of records from the entire SE region can be attributed to the lack of interest on
groundwater biodiversity considering that large portion of the SE Asian groundwater and groundwater
-dependent habitats, springs, and groundwater monitoring wells) remain unstudied. Effort in
documenting groundwater copepods in various groundwater and groundwater-dependent
ecosystems is highly needed. Moreover, building network and collaborations between experts from SE
Asian countries is recommended to fully document groundwater diversity and distribution in regional
scale. This information are important bases for drafting future conservation and management policies
for the large area of groundwater resources in the region.
FETA-5

Milette U. Mendoza1, Dino T. Tordesillas1,3, Karol Sophia Padilla1, Jaydan Aguilar1,
Noboru Okuda2, Rey Donne S. Papa1,4
1

The Graduate School, University of Santo Tomas 1015, Philippines

mendozamilette@gmail.com
The “Twin lakes” of San Pablo, Laguna in the Philippines, together with the other five lakes in the area,
are important natural resources, serving as communal fishing grounds, sites for aquaculture, and
tourist attractions. Since 1970s, the Laguna Lake Development Authority (LLDA) has been conducting
water quality monitoring in the lakes but have encountered several problems which led to lack in data
analysis. In this presentation, differences between the available monitoring data of LLDA from 2008
and our present findings in Lakes Yambo and Pandin this 2018 were identified. Physico-chemical (i.e.
dissolved oxygen, pH, temperature, salinity, conductivity, nitrates, phosphates), and biological
parameters (i.e. copepod counts and diversity, chlorophyll α levels) were compared and “then and
now” lake statuses were described. Although similar parameters were measured, being able to gather
vertical profiles of various parameters gave the 2018 dataset more resolution, providing an in-depth
characterization of the two lakes. New records of other copepod species in these lakes has led to a
change in what is known about the copepod community of these ecosystems. Recently observed
methane emissions and methane-oxidizing bacterial profiles provided a more comprehensive
understanding, in terms of their contributions in the release of Greenhouse gasses in relation to climate
change. These results show that a decade-long gap in the available data can lead to significant
discrepancies in key limnological characteristics essential to the increased understanding of lake
ecology. Herein can also be depicted the development of research and management capabilities in
the Seven Lakes, particularly in the two highlighted lakes.
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FETA-6

Karol Sophia Agape R. Padilla, Jaydan I. Aguilar, Milette U. Mendoza, Noboru Okuda, Rey Donne S. Papa
The Graduate School, University of Santo Tomas 1015, Philippines
Methane (CH4) is one of the most common greenhouse gases found in the Earth’s atmosphere that
greatly affects its warming. CH4 is often produced in lake sediments wherein oxygen levels are
depleted and degradation of organic matter by microorganisms is rampant. This diffuses into the water
column and gets consumed as the primary source of energy by methane-oxidizing bacteria (MOB).
They are divided into aerobic ones including type I gammaprotebacterial MOB and type II
alphaproteobacterial MOB, and an anaerobic MOB belonging to the candidate phylum NC10 known as
‘Candidatus Methylomorabilis oxyfera’ which enables nitrite-dependent CH4 oxidation to occur without
an external supply of oxygen. This study used Catalyzed Reporter Deposition, Fluorescence In-Situ
Hybridization (CARD-FISH) analysis to quantify and compare the counts of MOB in three of the Seven
Maar Lakes of San Pablo Laguna namely Lakes Yambo, Pandin, and Calibato. Data on limnological
parameters such as temperature, dissolved oxygen, conductivity, salinity, pH, and CH4 concentrations
were also collected to determine which factors contribute to the changes in different MOB counts.
Presence of the three types of MOB were found in the lakes while preliminary analysis of clone libraries
from Lake Yambo samples showed that type I MOB is more dominant than type II in the deeper regions
containing higher CH4 and lower dissolved oxygen concentrations. Phylogenetic tree constructed from
the libraries showed that type I MOB colonies are closely related to Methylomonas spp. and
Methylocaldum spp while type II MOB colonies are closely related to Methylocystis spp. and
Methylosinus spp. Further analysis of Lake Pandin and Calibato samples will be done to know which
MOB type is dominant in these two lakes. This is the first successful attempt to identify and quantify
MOB in various depths in any Philippine lake and the first one to document MOB in small tropical maar
lakes.
FETA-7
Zeng Yiwen, Movin Nyanasengeran, Darren Yeo CJ
Department of Biological Sciences, National University of Singapore, 14 Science Drive 4, Singapore.
117543. Republic of Singapore
zengyiwen@nus.edu.sg
The conservation of freshwater stream habitats and fauna is vital for ensuring optimal functioning of the
aquatic as well as surrounding ecosystem and landscapes. To better inform and develop management
strategies to achieve such conservation goals, a holistic understanding of the processes regulating
various stream assemblages is necessary. The possible interactions among multiple aspects of these
assemblages, however, are poorly known. To provide a basis for addressing this knowledge gap, we
quantified relationships in Singapore’s freshwater streams in a series of field experiments, which this
talk will cover. Specifically, we discuss the effects of the leaf litter species (originating from riparian
vegetation) on both the macroinvertebrate and microbial communities in the streams. We also discuss
the possible effects on the associated fish communities and aquatic food webs. Findings from this study
can assist the formulation of strategic management plans to maximize conservation efforts locally.
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PFB-1

Pia S. Corre, Irineo J. Dogma, Jr. and Rey Donne S. Papa
,

The Graduate School, Department of Biological Sciences, 3esearch Center of Natural and Applied Sciences,
University of Santo Tomas, Manila, Philippines
pia_corre@yahoo.com

Copepods are the most dominant group among freshwater zooplankton. Their chitinous exoskeleton
serves as a living support to settling and growing microorganisms such as ciliates. Despite their
widespread distribution, their epibionts have been poorly studied in the Philippines. Live copepods
were collected from four selected sites within the stretch of Pasig River during January to May 2018.
Copepods were isolated and examined for the presence of epibiotic ciliates in the laboratory. Only
twelve individuals of copepods with epibionts were found. Among these individuals, Vorticella spp.
were observed and its contractile stalks were found to be attached on the thorax and urosome,
seldom in the antennule, and not once seen on any swimming legs of copepods. These epibionts exist
individually and in colony. Interestingly, Vorticella spp. have been found to infest cyclopoids than
calanoids. These epibiotic ciliates were found to be present in the collected samples from the Tacoma
Port Area, Manila of Pasig River but exhibited no significant difference to other sampling sites in terms
of the measured physico-chemical parameters such as pH, TDS, salinity, conductivity and temperature.
It was also observed that copepods with epibionts were present during the outflow of water from
Laguna de Bay during the months of January and March and absent during the inflow of water from
Manila Bay during April and May. The absence could be due to the heavy loadings of waste coming
from other tributaries of Pasig River and algal blooms. The host-epibiont relationship should be further
studied since it could be influenced by other contributing factors such as copepods’ motility and other
environmental factors.

PFB-2

Jhaydee Ann F. Pascual, Rey Donne S. Papa, Henri J. Dumont, Sameer Padhye
Botany and National Herbarium Division, National Museum, Manila, Philippines
jhaydeepascual09@gmail.com
Cylestheria hislopi (Branchiopoda: Diplostraca) the monospecific member of family Cylestheriidae
which is a large branchiopod species that is commonly found in inland waters which include rice fields,
wetlands, lakeshore, and other temporary freshwater ecosystems in all continents including Antarctica.
Due to the morphological similarities with other large branchiopods species, C. hislopi has been often
misidentified as member of the order Cladocera. This study aimed to provide an intensive
morphometric analysis of C. hislopi and thus note distinctiveness between the species and other large
Cladocerans to avoid future error in identification. Samples of large branchiopods locally labelled as
Daphnia magna from a local urban aquaculture microfarm project in Marikina were obtained and
brought to the laboratory for proper identification. From the specimens examined, its size ranges from
1.5-3.5mm which noted the uniqueness of its nearly circular carapace shape, the rostrum with
anterodorsal border lacks fornix, simple tubular antennule, and spinose telson. Furthermore, 50% of the
specimen examined exhibits 1-15 embryonic development of the offspring inside the brood pouches
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which is one of the unique characterstics of the species. Though literature noted its occurrence in India,
Malaysia, Cambodia, Singapore, Thailand and other parts of eastern Asia, this study confirms the new
record of C. hislopi in the Philippines with notes on its morphological similarities with other individuals
noted in Asia.
PFB-3

Arthien Lovell Pelingen & Hendrik Freitag
Department of Biology, School of Science and Engineering, Ateneo de Manila University, Loyola
Heights, Quezon City 1101, Philippines
arthien.pelingen@obf.ateneo.edu
Nymph and adult taxonomy of Philippine stoneflies is poorly established despite its assumed high
species richness and endemism in the country. In fact, the nymphal species taxonomy in whole of
Southeast Asia is entirely unknown. The adult taxonomy, on the other hand, is relatively more
comprehensive by mainly using the male and female genitalia, including the eggs, as characters for
species differentiation. Consequently, nymph and adult association studies using morphological
characters are also lacking. At present, Philippine records compose of four genera, namely Neoperla
Needham, 1905 (Perlidae); Phanoperla Banks, 1938 (Perlidae); Peltoperlopsis Illies, 1966 (Peltoperlidae);
and Rhopalopsole Klapálek, 1912 (Leuctridae), however, most of their described species are from
Greater Luzon and Mindanao. In this study, we provide the first ever record of a perlid stonefly from
Mindoro Island using morphological examination and molecular association of the male adult, female
adult, and nymph. COI was used in barcoding of these specimens and the sequences were analyzed
using statistical parsimony. An updated checklist of Philippine Neoperla species together with new
distribution data is provided.
PFB-4

John Vincent R. Pleto, Mark Dondi M. Arboleda, Jessica F. Simbahan & Veronica P. Migo
Environmental Biology Division, Institute of Biological Sciences, UPLB
jrpleto@up.edu.ph
The Marilao-Meycauayan-Obando River System (MMORS) of Bulacan was included in the dirty thirty
rivers list in the world by the Blacksmith Institute in 2008. The river system is heavily polluted with
organic matter and heavy metal. Unfortunetely, the river system also plays an important role in the
aquaculture industry in Bulacan. Planktons serve as primary food for fishes and as indicators of
pollution. By conducting this study, the composition of the phytoplankton and zooplankton
communities in fishponds along the polluted river system was analyzed. Ten liters of surface water
were collected in each pond and filtered through a conical plankton net with a mesh size of 64 microns.
The samples for phytoplankton and zooplankton were fixed for enumeration and identification. The
collection of samples was done before culturing milkfish, after 30 days and during the harvest of the
fish to see if there were changes in the composition. The major identified groups for the phytoplankton
were Bacillariophyta, Chlorophyta, Cyanophyta, Cryptophyta and Dinophyta while the zooplankton
belonged to the groups of Copepoda, Rotifera and Isopoda for all the samples collected. The species
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present could be indicators of the health of the habitat. Indicator species could serve as early warning
signals for aquaculture to avoid damage caused by toxic planktons and other pollutants in the water.

PFB-5

Francis S. Magbanua, John Claude Renan B. Salluta, & Maria Brenda M. Hernandez
Institute of Biology, University of the Philippines Diliman, Quezon City 1101, Philippines
jbsalluta@up.edu.ph
Urban development impacts stream ecosystems primarily via changes in hydrological regime,
changes in geomorphology, and changes in water quality. These changes in turn have biological
effects. The University of the Philippines Diliman campus, located at the heart of the highly urbanized
Quezon City, has gone through numerous developments in terms of landscape and infrastructure.
Unlike the terrestrial environment, the extent to which these developments have impacted the campus
waterways is unknown. Hence, our research aims to assess the overall condition of the waterways in
the campus based on the benthic macroinvertebrate assemblages. Nineteen stream reaches had been
sampled in November 2015 and 2016 in the following land use categories: academic/academic
support units (6 sites), campus core (8 sites), and parks and open spaces (5 sites). One-way analysis of
variance (ANOVA) detected significant spatial difference in several macroinvertebrate-based metrics,
stream physicochemistry, and in-stream habitat condition elements. Our study revealed that all
sampled stream reaches, regardless of their land use categories, are under poor to severe pollution
conditions. All macroinvertebrate-based metrics and indices indicated degraded water quality and
stream health. Our results are consistent with urban stream studies elsewhere which suggest that land
-based activities can be stressful for some aquatic organisms and at times result in reduced
abundance and even reduction in species composition.

PFB-6
Kenneth Xavier O. Sanchez, Arman N. Pili, Yñigo Luis C. Del Prado, Maria Crisselda A. Endozo, Mae Lowe
L. Diesmos, Arvin C. Diesmos, and Jonathan Carlo A. Briones
The Graduate School, Department of Biological Sciences and Research Center for the Natural and
Applied Sciences, University of Santo Tomas, Manila, Philippines
kennethxavier.sanchez.gs@ust.edu.ph
Helminths are intestinal parasitofauna that are largely underestimated and understudied. They act as
causative agents for several diseases of herpetofauna. The Philippines, having a rich collection of
unique fauna, warrants protection from anthropogenic disturbances and environmental degradation.
Additionally, several islands were known to exhibit high degrees of endemism. A number of invasive
alien species (IAS), depleting local populations of endemic fauna and altering ecological dynamics
with large-scale effects has invaded existing ecosystems. Although a myriad of natural and artificial
factors contributes to reduction of native populations in tropical systems, parasitism associated with
IAS poses as a serious threat. However, IAS parasites are insufficiently studied in the Philippines, save
for few surveys on various herpetofauna. The study aimed to identify and characterize the
endohelminth community structures on two tropical island regions in the Philippines and explore

55

expected to contribute additional knowledge on Philippine parasitic taxa and supplement future
biodiversity studies. This study now reasserts the need for greater efforts in assessing parasite
biodiversity; especially in mega-diverse countries such as the Philippines.

PFB-7

Llara M. Siglos, Jan Abigail Garcia-Arroyo, Jhoana M. Garces,
Delocado, and Hendrik Freitag

Reysan M. Cristales, Emmanuel D.

Graduate School and School of Science and Engineering, Ateneo de Manila University
llara.siglos@obf.ateneo.edu
Diagnostic characters of the larval stages of Ancyronyx species are described. The species were
discriminated and their live stages were matched using Cox mt-DNA sequence data and statistical
parsimony networks. The distinctive taxonomic characters of the larvae are described in detail and
illustrated by optical microscope and scanning electron microscope photographs. The phylogenetic
relationships and biogeographic aspect of the species are briefly discussed. New species and new
records for Luzon are highlighted and an updated key to the Ancyronyx larvae of the Philippines is
provided.

56

Cluster –1

Marjohn Y. Baludo, Angelo Joshua C. Luciano, Julie-An N. Gregorio, and Francis S. Magbanua
Institute of Biology, University of the Philippines Diliman, Quezon City, Philippines
mybaludo@up.edu.ph
Few researches in the tropics have been made in order to understand and describe the distribution of
benthic macroinvertebrates in rivers, particularly in the Philippines. In this study, the longitudinal
variation of benthic macroinvertebrate assemblage was investigated in Lucban-Lumban river stretch,
encompassing five municipalities of Lucban, Majayjay, Magdalena, Pagsanjan and Lumban. The study
also attempted to provide the composition of benthic macroinvertebrates, their functional feeding
groups and their responses to environmental conditions. Samples of benthic macroinvertebrates and
water physicochemistry were collected in Lucban - Lumban river stretch. Non-metric Multidimensional
Scaling (nMDS) was not able to detect longitudinal changes among sites, which was confirmed by the
Analysis of Similarity (ANOSIM). Kruskal-Wallis Test detected significant differences of
physicochemical parameters across sites, however, Dunn’s Test pairwise comparison established that
these differences on environmental factors were only site-specific and did not exhibit gradients in all
sites. Furthermore, Canonical Correspondence Analysis (CCA) showed that several macroinvertebrate
groups have unique and different environmental requirements. However, findings revealed a
contradiction with preference of functional feeding groups to given physicochemical parameters. This
could be attributed with overlooked or misclassified identification since keys used are temperatebased.
Cluster-1

Nickel Jean S. Lagare, Olga M. Nuñeza and Jose Christopher E. Mendoza
Mindanao State University-Iligan Institute of Technology
lagarenickeljean@gmail.com
Mindanao has high freshwater crab diversity with a great potential for the discovery of new species.
However, only few localities within Mindanao have been sampled. Additionally, only few number of
freshwater crab species have been recorded and described from Mindanao Island for the past several
years. In view of the objective to completely document the existing freshwater crab in the Philippines,
extensive sampling and collection were done particularly in areas in Northern Mindanao where there
are no previous records of freshwater crabs. Sampling was done in 11 selected localities of Northern
Mindanao. Freshwater crabs were collected by overturning rocks, debris, and vegetation where most
of them are hiding along the water stream, riverbank, and river. Microhabitats and existing threats were
also noted. Eighteen species of freshwater crabs belonging to four families (Potamidae, Gecarcinudae,
Varunidae, and Sesarmidae), including the five potential new species and 14 new records for Mindanao
were documented in this study. Consequently, extensive sampling of freshwater systems on Mindanao
may increase the recorded number of freshwater crab fauna in Mindanao, including the possibility of
additional new species.
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Minute marsh-loving beetles (family Limnichidae) are highly pubescent riparian beetles with worldwide
distribution. The four currently known Philippine Caccothryptus Sharp species are among the biggest
representatives in the family and have been recorded only on the islands of Luzon and Ticao. This study
intends to update the checklist of Philippine Caccothryptus and provide annotations on the shared
derived features of the Philippine species. Additional specimens of museum and university collections
were morphologically described and dissected for determination. In collaboration with the BIO-PHIL
consortium, type specimens were examined. C. ticaoensis and C. zetteli were newly recorded from the
islands of Palawan and Mindoro, respectively. This reflects better dispersal abilities of these riparian
beetles in contrast to true aquatic beetles. Moreover, the comparison of the described materials with
published literature results to discovery of five species new to science from the islands of Mindoro,
Palawan, Camiguin, and Mindanao, respectively. These were preliminarily assigned to the C. zetteli
species group based on external anatomy and aedeagi. However, detailed examination of the key
characters raises the question of possible evolution of Philippine Caccothryptus by radiation due to the
remarkable similarities in shape of parameres and presence of sternite pores. A key to the
Caccothryptus species of the world is presented in this study for the first time.
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Jhoana M. Garces and Hendrik Freitag
Department of Biology, School of Science and Engineering, Ateneo de Manila University, Quezon City,
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jhoana.garces@obf.ateneo.edu

Rivers, as part of the freshwater ecosystems, are experiencing extensive habitat degradation because
of various anthropogenic activities. Several studies have utilized macroinvertebrates to help evaluate
the condition and detect environmental responses due to the variable sensitivities of different taxa
towards multiple disturbances. The Order Ephemeroptera or mayflies are commonly reported in such
studies although little is known about the diversity and distribution in the Philippines. This study
presents the review of taxonomic status and distribution of the infraorder Pannota.
For Pannota, the following families are currently recorded from the Philippines: Caenidae KLAPALEK,
Teloganodidae ALLEN and Tricorythidae LESTAGE. In this contribution, the species diversity of
Philippines Pannota, focusing on Greater Luzon, Mindoro, Palawan and Northern Mindanao, is examined.
Extensive sampling has been done to verify presence and distribution of previously listed species in the
country. Several new records are presented. The presence of two different species of the same genus
in one stream suggests the importance of microhabitat sampling to avoid underestimating diversity of
one locality.
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The importance of proper documentation and matching of all life stages by molecular-genetic
methods and subsequent morphological description of larva and imago is emphasized. While both, the
aquatic and the terrestrial life stages should be noted for taxonomical studies, previous studies feature
only either the larval or the adult stage but not both, thus creating discordance in the taxonomical
data. Hence, sequence data using modified primers are also presented to associate the different life
stages.

Cluster-1

Ma. Cristine Faye J. Denna, Aira Sacha Nadine S. Ferrer, Leonardo N. Sibal III, and Francis S. Magbanua
Institute of Environmental Science and Meteorology, University of the Philippines Diliman, Quezon City
1101 Philippines
Our study offers the first description of phytoplankton composition along the Lucban-Lumban river
stretch, part of the catchment with highest inflow of water into Laguna de Bay. Variation in genus-level
taxonomic composition and abundance was determined in relation to changes in physicochemical
properties. A total of 45 genera from 7 families was recorded, with 60% of identified genera belonging
to Bacillariophyceae. Both shared genera (Achnanthes, Aulacoseira, Diatoma, Eunotia, Fragilaria,
Gyrosigma, Melosira, Navicula, Nitzschia, Surirella, Synedra, Trachelomonas, and Trochiscia) and sitespecific genera (Dictyosphaerium, Eremosphaera, Stephanocyclus, and Thalassiosira) were observed.
NMDS ordination plot established two major groups for the phytoplankton composition in the river
stretch, with the downstream sites differing significantly from upstream sites. Depth, canopy cover,
flow rate, pH, dissolved oxygen, water temperature, conductivity, total dissolved solids and nitrate
concentrations were found to significantly vary along the river stretch. Phosphate concentrations,
while found to have no significant longitudinal variability, exceeded the water quality guideline set by
DENR – possibly due to diffuse nonpoint sources from extensive agricultural activity in the area.
Canonical correspondence analysis showed the relationship between environmental parameters and
the presence of genera and its relative abundance.
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Underlying geology of riverine systems contribute to the existing abiotic and biotic characteristics of
streams. Porous underlying volcanic rocks enable greater influx of groundwater, thereby ensuring a
relatively more stable surface water temperature. On the other hand, non-porous underlying rocks
restrict the influence of groundwater to surface water temperature. This results to greater effect of
atmospheric temperature to surface water, with seasonal variations in surface water temperature
particularly observable in streams from temperate areas. Temperature regulates many chemical and
physiological processes and is historically documented to alter insect growth, life histories, stream
metabolism, and water quality. One of the major instream processes affected is leaf litter (Coarse
Particulate Organic Matter/CPOM) decomposition. Moreover, there exists a possibility of different
faunal composition between stream types. This study was conducted in 10 small streams of central
Hokkaido during summer time. Significant difference in water temperature between the stream types
(higher in nonporous streams) was documented, confirming the influence of underlying geology in the
study area. This study aimed to determine the similarities and differences of detritivore fauna between
the two stream types and assess how structural characteristics of detritivores affect functional
characteristics such as CPOM decomposition. In addition, results of this study are aimed to generate
further understanding on the importance of considering geology in limnological studies as well as
assess the probable importance of conservation of streams with porous underlying systems in the face
of projected increase in global atmospheric temperature.
Cluster-2

Bi Wei Low, Frank E. Rheindt, Apinun Suvarnaraksha, Heok Hui Tan, Amiruddin Ahmad & Darren C. J. Yeo
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117543. Republic of Singapore
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The African sharptooth catfish, Clarias gariepinus, is a highly invasive species with known severe
impacts, including native species declines through ecological (e.g., competition, predation) and genetic
interactions (e.g., hybridization, introgression). The species was introduced to Southeast Asia in the mid1970s and has since become widely established. In this study, we used genome-wide genetic markers
to investigate the origins, genetic structure and connectivity of feral populations in Southeast Asia, with
reference to populations from the species’ native distribution in Africa and Asia Minor. Our results
indicate that non-native Clarias gariepinus populations are closely affiliated with Central and North
African genotypes, and that differential admixture from disparate native-range sources has enhanced
genetic variation and subsequent colonization success in the region. Furthermore, we uncovered
patterns of gene flow amongst native congeners and demonstrate that further range expansion of the
species can lead to detrimental and irreversible impacts on threatened freshwater communities. Our
findings highlight the immediate need to manage the introduction, spread and impacts of invasive
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Clarias gariepinus in Southeast Asia, and help shed light on the factors contributing to phenotypic
evolution and invasiveness of introduced species in novel environments.
Cluster-2

Kenny WJ CHUA, Amirrudin AHMAD & Darren CJ YEO
Department of Biological Sciences, National University of Singapore, 14 Science Drive 4, Singapore
117543
kennychua@u.nus.edu
The Sundaland biogeographical region is a major centre of freshwater fish diversity, whose fishes are
also amongst the most highly threatened in the world. Rapid land-use change represents large-scale
anthropogenic disturbance that has resulted in the degradation of freshwater habitats, which in turn
drives declines in species richness. The broader implications of declines in richness, however, as well
as the ecological mechanisms that underpin them, remain unclear. Functional traits are measurable
features that are manifestations of organismal contributions to biogeochemical processes, and can
potentially provide an informative perspective by illuminating niche-based processes in community
disassembly. We asked the question: How do the functional traits of freshwater fishes respond to
anthropogenic disturbances in Sundaland? We applied a combination of simulation models and field
investigations to quantify changes in functional trait distribution associated with land-use change. We
discovered declines in the range of functional traits represented in disturbed habitats, as well as shifts
in functional trait composition. These findings describe generalised ichthyofaunal response trajectories
to biotic and abiotic constraints imposed by human activity, and also suggest strongly at potential
consequent impacts on the functioning of affected freshwater ecosystems.

Cluster-2

Elfritzson M. Peralta, Francis S. Magbanua, Jonathan Carlo A. Briones, Noboru Okuda, and Rey Donne S. Papa
Research Center for the Natural and Applied Sciences, The Graduate School, University of Santo Tomas, España
Boulevard, Manila, 1015
elfritzsonperalta@gmail.com

Unsustainable urbanization continues to threaten freshwater ecosystems. Driven by rapid population
growth in a developing country like the Philippines, Laguna de Bay (LDB) and Marikina Watershed
(MW) are suitable to demonstrate how anthropogenic disturbances impact the community trophic
structure in lake and stream ecosystems. Since the late 1970s, analysis of carbon and nitrogen stable
isotopes has been applied to investigate the trophic ecology of aquatic ecosystems. However, this
method has not been extensively utilized in the Philippines to provide clarity and evidence on the link
between human activities and community trophic structure. As such, this study aims to assess the
impacts of land use and human population density (HPD) on community assemblages and food web
structures in LDB and MW using carbon and nitrogen stable isotope analysis. To address this, 30 sites
around LDB and 30 sites in MW were assessed using total dissolved solids, dissolved oxygen,
conductivity, pH, salinity, temperature, total nitrogen, and total phosphorus. Furthermore, samples
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such as benthic macroinvertebrates, epilithic and particulate organic matter, phytoplankton, meio- and
macrozooplankton, and Oreochromis niloticus were analyzed for δ13C and δ15N stable isotopes.
Nitrogen isotope signatures of all the samples was demonstrated to be directly proportional to HPD.
While the obtained δ13C values of both organic matter sources and consumers varied little between
locations, δ15N spatial variability was higher and δ15N was shown to be a good descriptor of organic
enrichment and uptake of anthropogenically derived material within lake and stream food webs.
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Clare Wilkinson, Darren C. J. Yeo, Heok Hui Tan, & Robert Ewersa
Department of Life Sciences, Imperial College London, Silwood Park, Buckhurst Road, Ascot,
Berks. SL5 7PY, UK
clare.wilkinson12@imperial.ac.uk
Global biodiversity is being lost as a result of extensive anthropogenic land-use change. In Southeast
Asia, biodiversity-rich forests are being logged and converted to oil-palm monocultures. The impacts of
such land-use change on freshwater ecosystems and biodiversity remains poorly understood. We
investigated the interacting impact of land-use change with extreme-climatic events in 35 streams
across a land-use gradient in Sabah, Malaysia, and extended the research to quantify the benefits of
riparian reserves in disturbed landscapes. Freshwater fish were used as a focal taxon as they are a
useful biotic indicator group, and at the same time represent a vital provisioning ecosystem service to
local communities. We used exhaustive sampling to determine fish community change over four
sampling seasons, to assess the impact of a severe El-Niño induced drought in 2016. We found that: (1)
any modification of primary rainforest is associated with a loss of fish species and functional richness;
(2) streams in oil-palm plantations with riparian-reserves of high forest quality, and a width of >64m on
either side, retain higher species richness and higher abundances of individual fish species; (3) the
extreme El Niño drought interacted antagonistically with land-use change to reduce the capture rate of
N. everetti, one of the most abundant species in the study area. These results illustrate the critical
impacts of land-use change on tropical freshwater ecosystems, specifically on the fish communities,
indicating that tolerant species appear to be resilient to climate-based stressors. The results also
highlight the need to ensure riparian-reserves are retained and primary forested areas are protected.
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Jessica A. Oñate-Pacalioga
University of St. La Salle, Bacolod City, Negros Occidental 6100
The riparian vegetation of Malisbog-Imbang River System was surveyed in June 2014 to February 2015
to establish baseline data on its species composition and diversity. Three segments were established
along the river; Lantawan for upstream, San Rafael for midstream, and Lantad for downstream. Two
sampling methods were employed; line intercept method for the smaller plants and point quarter
method for the trees. Of the 283 species collected, 51 families were identified. The following families
were most represented: Araceae, Fabaceae, Asteraceae, Polypodiaceae, and Moraceae. The riparian
vegetation were composed of seven plant forms; namely, fern, grass, herb, palm, shrub, tree, and
vine. These plant forms exist throughout the year in all sites; but may vary in abundance conforming
with the season or dictated by anthropogenic activities.

Maxine A. D. Mowe, Darren Z. H. Sim, Yiluan Song, Joy Lu, Simon M. Mitrovic, Hugh T. W. Tan,
Darren C. J. Yeo
Freshwater and Invasion Biology Laboratory, Department of Biological Sciences, National University of
Singapore, 14 Science Drive 4, Singapore 117543, Republic of Singapore.
dbsmadm@nus.edu.sg
Aquatic macrophytes have been effectively used for lake restoration in temperate water bodies but
have yet to be tested in tropical lakes. In what is to our knowledge the first study to identify and
examine the effectiveness of aquatic macrophytes for potential use in lake restoration efforts in the
tropics, we tested the ability of four macrophyte species (Ludwigia adscendens, Persicaria barbata,
Eichhornia crassipes and Vallisneria spiralis) to improve water quality in terms of reducing the total
phytoplankton biomass (chlorophyll a) and cyanobacteria biovolume, and increasing water clarity
(secchi depth) in a tropical reservoir. The investigation was conducted at two different size scales. The
small scale experiment (1,300 L) was carried out using nine in-situ mesocosms (1.3 m depth)
suspended in a tropical reservoir in Singapore for 28 days, while the large scale experiment (150,000 L)
was conducted using nine 10 m by 10 m mesocosms in the same reservoir for a duration of 20 weeks.
Preliminary findings from the small and large experiment showed that the aquatic macrophytes
significantly reduced total phytoplankton biomass and significantly increased water clarity after four
weeks. However, for the large experiment, there was no significant difference in phytoplankton
biomass and cyanobacteria biovolume between the control mesocosms and both densities of plant
treatment mesocosms after 20 weeks. Our findings indicate that these aquatic macrophytes can be
effective at smaller scales with more sheltered environments but may have limited effectiveness at
larger scales and in high wind conditions.
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Eutrophication has been described as the world’s most widespread water problem where
anthropogenic activities can release excess nutrients causing increased primary production of algae.
Ecological and economic services of a body of water is disrupted affecting the people dependent on
it. This study investigated the problem of eutrophication in Lake Palakpakin, San Pablo, Laguna with
respect to aquaculture and its socio-political context. A survey of the lake was conducted using
Geographical Information Systems (GIS). Water samples were taken from within the lake and
throughout the watershed area to determine concentrations of nutrients. Potential sources of nutrient
loading were discussed, with reference to interviews and ethnographic observations conducted
throughout the watershed. Detergent-rich domestic waste water, drained directly into watercourses,
was identified as a significant source of loading. Other domestic sources such as aquaculture,
agriculture, septic tank systems and soakaway pits were identified.
Mechanisms of eutrophication within the lake and its watershed were outlined with reference to the
potential differences in nutrient dynamics. The political ecology of aquaculture in Lake Palakpakin was
examined, with the possibility that the lake is currently in a stable state and efforts to move it towards
a less eutrophic state could face resistance. Currently aquaculture is a profitable business in the
Philippines, as a consistent demand for affordable food. The interests of powerful entities, both overt
and clandestine, who derive profits from aquaculture, could undermine the desire of local
communities and other stakeholders to uphold the ecological and social sustainability of the area.

Rej Bagonoc, Fabian Dayrit, Crisanto Lopez
Department of Biology Ateneo de Manila University, Loyola Heights, Quezon City, 1108, Philippines
rej.bagonoc@obf.ateneo.edu
Lake Palakpakin of San Pablo City, Laguna is a water resource affected by anthropogenic activities
through aquaculture and sewage effluents from lakeshore communities. In a past study, a laboratoryscale fixed-bed bioreactor (FBBR) supplied with lakewater samples was observed to degrade
organophosphate flame retardants (OPFRs) such as tris (2-butoxyethyl) phosphate (TBEP). However,
the microorganisms responsible for biodegradation within the FBBR are still unknown. Thus, this study
aims to identify and characterize microbial communities from the lake in an FBBR setting, compare
changes in microbial structure and composition in response to TBEP supplementation, and isolate and
identify possible OPFR-degrading microorganisms from the FBBR. PCR-DGGE analysis revealed that
the dominant bacterial groups in the FBBR include Cyanobacteria, Betaproteobacteria, and
Bacteroidetes. Dominant fungal groups in the FBBR include Glomerales, Archaeosporales, Tremellales
and Hypocreales. Upon TBEP supplementation, bacterial diversity decreased while fungal diversity
increased. Betaproteobacteria and Acidobacteria from the bacterial community, and Tremellales and
Hypocreales from the fungal community, increased in abundance. Eight fungal isolates were obtained
from the FBBR through culture-dependent techniques. Isolates 1, 2.1, 2.2, 2.3, 3, and 4 belonged to
genus Acremonium, being closely related to Acremonium sp. J-11. Isolates 5 and 6 belonged to genus
Trichoderma, and were identified as T. asperellum strain QT22043 and T. asperellum strain ITS B1902,
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respectively. The capability of the isolates to grow on minimal media supplemented with TBEP, as well
as their associations with organophosphate pesticide degradation in past studies, suggest that these
isolates are capable of degrading different kinds of organophosphate compounds.

Janu Ray C. Baguinon, Tracey Antaeus D. Gutierrez, Camille N. Butac, Annielle Cyreen D.
Figueroa, Rhea A. Javier, and Donna May D.C. Papa
Graduate School, University of Santo Tomas, Manila
The ornamental fish industry is a fast-growing sector in the Philippines. A common problem in the
industry are bacterial infections and antibiotic resistance. As a response to these problems, fish farms
use various antibiotics to prevent bacterial growth. Despite the efforts to keep fish culturing diseasefree, treatments for bacterial infections now lack efficacy due to the misuse of these products. The aim
of this study is to apply phage therapy as an alternative treatment of experimentally-induced Motile
Aeromonas Septicemia (MAS) in Carassius auratus auratus (Goldfish). Isolation of new bacteriophages
and subsequent processes of purification and propagation was done in order to procure viable phages
that was used for the treatment. Nine bacteriophages were used for monophage and cocktail therapy
for this experiment. To further asses the efficacy of the phages, results of each treatment were
compared with Oxytetracycline, the leading antibiotics used in fishes. The treatments used were able
to decrease the number of A. hydrophila in the blood and kidney samples. The results also show that
the cocktail of phages was more effective as it recorded a lower mortality rate. These results can be
used as evidence that a phage cocktail has the potential to be a safer alternative to combat bacterial
pathogens.

Shaina Eunice L. Chiucinco, Mari Kriz A. Lim, Bill Clinton N. Oña, Lara Janelle B. Zablan, and
Susana F. Baldia
Department of Biological Sciences, College of Science, Research Center for the Natural and Applied
Sciences, and Graduate School, University of Santo Tomas
Phytoplankton, an essential biological component of the lake ecosystem serving as oxygen source
and food to organisms living in the lake, are also considered as good indicators of pollution. Three of
the seven lakes (Sampaloc, Calibato, and Bunot) of San Pablo,Laguna, Philippines were studied to
determine the abundance and composition of the phytoplankton community and their distribution as
affected by the different physico-chemical factors in the lake. Monthly sampling of the phytoplankton
population during most of the monsoon period (June-November 2017) was conducted. Results
showed variation in the phytoplankton composition, and a total of 38 genera was identified. Among the
groups of phytoplankton, Cyanophyta dominated in terms of cell density, while the Chlorophyta varied
in terms of genera. However, towards the 6th month, high population density of Bacillariophyta was
noted. The presence of Euglenophyta was less frequent in all samples, while one Dinophyta of the
genus Glenodinium was found in Lake Calibato. Based on Pearson Correlation Coefficient, there was no
correlation between the physico-chemical parameters and the different phytoplankton groups except
for Chlorophyta and conductivity (p=0.0375), and Cholorophyta and dissolved oxygen (p=0.0264) in
Lake Bunot.
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A full understanding of life history characteristics of invasive species is a fundamental prerequisite for
the development of management strategies. The introduced knifefish, Chitala ornata have established
highly abundant populations in Laguna de Bay and continuously threatened native fish species
population. In the present study, we measured and analyzed morphometric characters and described
the urogenital papillae of both sexes of C. ornata to assess its sexual dimorphism. Comparison of mean
lengths of metric characters relative to total length among sexes showed that they vary
morphologically in trunk length, body depth and preoptic length. Principal component analysis
revealed that the first two principal components represented 91.43% of the total variance, variation
among sexes was largely accounted to post-anal length in PC1, while to standard length, trunk length
and anal fin length for PC2. The score distribution of male and female metric variables showed distinct
clustering which may suggest that metric characters among sexes are highly conserved. Both female
and male genital papilla are located just posterior the anal opening. Genital papilla of female knifefish
is an elongated pale yellow to white tube with an opening that is equivalent to, or wider than, that of
the anal opening. Male knifefish have blunt dark brown to red genital papillae with an opening
narrower than that of the anus. Variations among sexes of C. ornata were direct consequences of the
specific roles they play in courtship, nest building, spawning and parental care which contribute to
their reproductive success.

Cresencio C. Cabuga Jr., Joycelyn C. Jumawan, Lilia Z. Boyles, Leila A. Ombat, and Rey Y.
Capangpangan
Graduate School, Caraga State University-Ampayon, Butuan City
cresenciocabugajr@gmail.com
Levels of Cadmium, Chromium, Copper, Lead, Nickel and Mercury in the muscles of selected
bioindicator fish species and sediments collected in three different salinity gradients of Lower Agusan
River to Butuan Bay, Caraga, Philippines were determined. Result shows that highest Cd
concentrations (17.5 ± 4.25 ppm) were found in L. malabaricus, Cr (26.5 ± 12.87 ppm) in J. borneensis, Cu
(414.17 ± 255.89 ppm) in N. japonicus. Pb (18.67 ± 3.77 ppm) in S. argus and Ni (200.17 ± 131.98 ppm) in L.
malabaricus. The concentrations found to be above from the standard values recommended by FAO,
FEPA & WHO (Cd= ≤0.05ppm, Cr= ≤0.01 ppm, Cu=≤0.15-1.0 ppm, Pb= ≤0.5 ppm, Ni=≤2.0 ppm) for fish
foods. Heavy metal concentrations were found highest in piscivorous than that of non-piscivorous
fishes. In sediments Chromium (Cr) concentrations were found highest among freshwater (77.56 ± 0.40
ppm), brackish (76.67 ± 0.69 ppm) and marine (98.33 ± 1.16ppm). The concentrations found to be above
from the standard values recommended by US EPA & WHO which is ≤25 ppm in soils. One-Way
ANOVA shows a significant difference (P<0.05) among the metals analyzed in the fish muscles than of
the sediments. Pearson correlation shows that there were no significant relationship between the
levels of heavy metals in the fishes and sediments across study areas. Heavy metal concentrations in
the muscles of selected bioindicator fishes showed that substantive amount exceeding safe limits and
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this may pose human health problem with frequently consuming contaminated fish among of the
areas studied.

Gerald Thomas A. Soliven, Maria Isabella J. Escobar, Milette U. Mendoza, Melandro C. Cunanan, Irisse
Bianca De Jesus, Jorge D. Ordas, Shea Kathleen P. Guinto, Arman N. Pili, Sarah Grace Zamudio, Cecilia I.
Banag, Richard Thomas B. Pavia, Mary Ann V. Bulanadi Isidro C. Abaño, Terrence Gosliner, Rey Donne
S. Papa
The Graduate School University of Santo Tomas, España Boulevard, Manila 1008 Philippines
ge.soliven@gmail.com
Lake Taal may be considered as one of the most interesting freshwater ecosystems in the planet due
to its volcanic origins, tropical location, diverse flora and fauna and exposure to various sources of
anthropogenic pressures. Efforts to study and document biodiversity in unique ecosystems such as
Lake Taal should utilize a two-pronged approach, as this presents an opportunity not just to add
scientific knowledge on a given area, but also to help increase public awareness on the need to study
such ecosystems and promote conservation efforts with the general public, which is usually a major
limitation when relying on traditional means of communicating novel scientific findings. In the
Philippines, this two-pronged approach has barely been utilized, especially for researches conducted
in a university setting, but even more so, for presenting results of a biodiversity study conducted in a
freshwater ecosystem. We present the evolution of “Taalaman: the Lake’s first Biomuseum”, which was
one of the major public engagement highlights of a two-year biodiversity study on Lake Taal. This
involved two major exhibits, was the first of its kind in the Philippines that showcased the rich
biodiversity of Lake Taal – a lake ecosystem well-known as a picturesque backdrop for Taal Volcano,
the lowest active volcano in the entire world, that deserved greater attention for its unique and
interesting flora and fauna which is also under threat from human activities. Apart from its primary
objective of engaging the public on the biodiversity of Lake Taal, the exhibit also served as a capstone
requirement for a graduate-level course on Biodiversity and Conservation Biology which provided a
venue for students to learn about alternative efforts on how to promote the science of biodiversity and
conservation beyond the traditional classroom and field activities conducted in biology courses.

Caroline L. Eugenio1 and Glenn Bryan A. Creencia2
1

Department of Education, Division of Cavite, 2Cavite State University , Indang, Cavite

caroline.lontoc@gmail.com
Local community is now considered as the best steward of their local resources. The local ecological
knowledge (LEK) provides valuable information that can be adopted as management practices toward
a local natural resource. The study focused on 4 barangays namely Kaytambog, Kaytapos, Agus-os
and Calumpang Lejos that are near in the Labac river system. In this study, interview and focus group
discussion (FGD) were used. The LEK towards river resources was gathered and analyzed to determine
the role of ecosystem to the society. The management practices toward river resources were also
obtained to determine the role of local community in sustainable resource management. Results
revealed that river was significant and beneficial to the residents since it provided food, clean water for
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drinking, bathing and cleaning, and livelihood. Their dependence to river led them to know, manage,
and protect the available river resources. Their local ecological knowledge continued to evolve as
they observe and acquire experiences of using the river. Local residents and local government with
the help of other stakeholders such as government and academe applied different resource
management practices such as tree planting, clean-up drive, solid waste management, local
ecological knowledge and aquaculture.

Allan S. Gilles Jr., Patricia Denise U. Arbasto, Charles Anthony S. Arnaldo, Charisse Jaena S. Corpuz,
Ramandeep Kaur Sidhu and Richard Thomas B. Pavia
The Graduate School, University of Santo Tomas, España Boulevard, Manila, 1015, Philippines
allan.gilles.gs@ust.edu.ph
The Philippines rich biodiversity continues to be threatened by the introduction and proliferation of an
increasing number of non-native fish species. The absence of predators, competitors, and disease; as
well as the possession of unique physical and physiological attributes, often create favorable
conditions that allow introduced species to become invasive and dominate their new habitats. Such is
the case with the Marikina River. Although in better condition compared to other rivers, its urban
location allows it to be heavily impacted by industrial and residential runoff. It is also connected to
Laguna de Bay, an area of high density aquaculture of non-native species. A study was undertaken to
determine the diversity of the river ichthyofauna at various points including Apia, Antipolo, Rizal M.H.
del Pilar Street, Rodriquez Rizal, San Mateo, Rizal, Barangay Tumana in Marikina, and Marikina
Riverbanks. Fish samples were obtained through opportunistic means, such as throw netting, gill
netting, angling, and electrofishing. A total of 14 different species was collected from these five sites.
The most diverse site was Tumana from which 10 out of 14 species were collected. The least diverse
site was San Mateo from which only 3 out of 14 species were collected. The most interesting aspect of
these results is that with the exception of a few species that may have been introduced during PreHispanic times, almost all of the species surveyed were non-native species. This study elucidates the
current ecological nature of the Marikina River System, a vital step to its conservation and
rehabilitation.

Shea Kathleen Guinto, Huiming Li, Eric Zeus Rizo, Boping Han, Henri Dumont, Rey Donne Papa
The Graduate School University of Santo Tomas, España Boulevard, Manila 1008 Philippines
The genus Diaptomus is a catch-basin for many cryptic species, including Diaptomus insulanus Wright,
1928, and Diaptomus vexillifer Brehm, 1933. In 1979, D. insulanus was elevated as a separate genus Filipinodiaptomus Lai, Mamaril, & Fernando, 1979 making F. insulanus the first species in what was, until
now, thought to be a monotypic genus. The Lake Danao (Leyte) endemic Diaptomus vexillifer Brehm,
1933 meanwhile lacked an extensive description of its taxonomically informative characters making its
identity questionable until recently. It has long been thought to belong to Filipinodiaptomus but the
lack of basic information with regards its morphological characteristics have made it impossible to
confirm this. Recent advancements in the techniques used in taxonomy have paved way for more
detailed observations of morphological characters thus resulting to an extensive taxonomic
description of the species using line drawings and scanning electron micrographs. The
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availability of such information have made it possible to compare the identifying characteristics of
Filipinodiaptomus with that of D. vexillifer. Furthermore, the use of molecular data utilizing the mtCOI
gene and the ITS of the nuclear 18S +operon have supported the close relationship between F.
insulanus and D. vexillifer. Using this data, the new combination Filipinodiaptomus vexillifer (Brehm,
1933) is hereby proposed for the Lake Danao endemic calanoid copepod. This shows that the genus
Filipinodiaptomus is not monotypic and that increased sampling effort may reveal an increase in the
distribution records and species richness for this “All-Filipino” group .

Marivene Manuel-Santos, Peter K. L. Ng, and Hendrik Freitag
Zoology Division, National Museum of the Philippines, P. Burgos Street, Ermita, Manila 1000, Philippines
Two species of the genus Geosesarma De Man, 1892, newly described from Palawan Island are focus
of this talk. The specimens were obtained by the authors from central parts of Palawan during
samplings for the AQUA Palawana program around Mount Cleopatra Needle, an expedition conducted
by the National Museum of the Philippines and the Cincinnati Museum of Natural History to the Mount
Victoria range in Palawan, along with some donated specimens from the Tabon Caves. The new
species are surprisingly large and semi-terrestrial. They are distinguishable from congeners by the
characteristic structure of their carapace, chelipeds, ambulatory legs and male first gonopods. Aspects
of their ecology are discussed along with general comments on the current freshwater crustacean
research endeavour in the Philippines in scope of the BIO-PHIL consortium.

Tiffany Anne L. Abuy, Luigi Raphael P. Obenza, and Hendrik Freitag
Undergraduate Life Science Program, Ateneo de Manila University, School of Science and Engineering,
Department of Biology, Loyola Schools, Quezon City 1108, Philippines
The aquatic Diptera emergence was gathered from aquatic habitats in Subic Bay and Mindoro in
different seasons by the use of emergence traps. The most medically important family under Diptera is
Culicidae, or the mosquitoes, which only comprised less than 1% of the total sampled organisms in
these sites. The sampled sites were mostly dominated by Chironomidae which do not carry
pathogens. Majority of the dipteran sampled were harmless and ecologically important in their
habitats. Unique specimens were also found under genus Hemerodromia (Empididae) which could
potentially lead to the discovery of new species. The results are compared with other Diptera
emergence studies from the tropics and conclusions are drawn on potential medical risks. It is
recommended that these results are compared with studies on Diptera emergence from artificial
water-filled containers in human communities, to allow for further conclusions on the priorities for
vector species interventions.
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Donna May C. Papa, Rey Donne S. Papa, and John Donnie A. Ramos
Microbiology Laboratory, The Graduate School, Department of Biological Sciences, College of Science,
University of Santo Tomas, España, Manila, Philippines 1015
ddpapa@ust.edu.ph
The different studies on bacteriophages from the Philippines have focused mainly on the isolation and
morphological characterization with a few notes on their capability in therapy. It is quite unfortunate
that with the advent of technology, like next generation sequencing, there is still so little that we know
about bacteriophages. Aside from that, there has also been a rising interest on their use for therapy,
because of the increased cases of antimicrobial resistance in the aquaculture, food industry, and
medical community. However, phages also need to overcome issues on potential resistance to it. The
CRISPR-Cas system, which is commonly referred to as the immune system of prokaryotes, may be
considered as a major rival of phage therapy. This study reports the isolation of 6 Aeromonas
hydrophila phages of the Order Caudovirales from different sample sites in Lake Taal (Luzon Is.,
Philippines) namely: DM7-IJDJ, DM8-PHLS, DM9-HANS, DM10-HWA, DM12-Taal, and DM14-QBC
(Family Myoviridae). Phages were characterized and classified by their morphology, stability, host
range, genome sizes and phylogenetic relationships with other phages from the GenBank and other A.
hydrophila phages. Phylogenetic analysis using gp23 has shown a group of Philippine phages formed
a clade of its own and possibly a new group of Myovirus phages.

Julius A. Parcon, Paulo Miguel Kim, Jet Estorque and Ma. Vivian C. Camacho
Graduate School, Museum of Natural History, University of the Philippines Los Baños, Laguna
Macroinvertebrates are distributed in varied habitats wherein one of their highest diversity is
concentrated in tropical forest streams. Despite their many ecosystem services, few data are available
regarding their biology and ecology in the Philippines. This study aimed to determine the diversity and
community assembly patterns of macroinvertebrates in the small streams inside the UP Laguna Land
Grant, Paete, Laguna, Philippines. A total of 25 3x5 m (15 m2) quadrats were randomly set along the
four tributaries and the main Dakil River (5 quadrats in each station). The streams’ physico-chemical
and habitat features were measured. Standardized sampling was performed via direct handpick, kick
and sweep technique, and cascade sieving of substrates. A total of 572 individuals (7 classes, 15 orders
and 29 families) were collected from the five stations. Hexapods (16 families) constituted 55% of total
abundance, followed by gastropods (21%) with five families. DW1 had the highest diversity index
(H’=2.59) while DW2 had the lowest (H’= 1.69). MR had the high taxon evenness (E=0.78) while DW2 had
the lowest (E=0.41). Taxon accumulation curve exhibited ß-dominated diversity with MR having the
highest completeness ratio (0.66). Macroinvertebrates in the Dakil River, UP Laguna Land Grant have
preferred microhabitat within the site as supported by Canonical Coresponce Analysis (CCA). The
Global Linear Mixed Model (GLMM) revealed that species richness was highly affected by pH (E=0.3777,
p<0.05) while the abundance, were inversely affected by river velocity (E=-0.1059, p<0.01), canopy
cover (E=-0.0181, p<0.001) and conductivity (E=-0.1944, p<0.001). In Akaike information criterion (AIC)
canopy cover + conductivity + pH + river velocity revealed to be most essential to abundance of
macroinvertebrates (∆AICc=3.52, wAICc=0.11) while null (∆AICc=2.87, wAICc=0.06) for species richness.
The present study suggested a complex macroinvertebrate diversity across the Dakil River in the UP
Laguna Land Grant, Paete, Laguna reflecting its importance as an important biological refugia.
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Masiliso M. Phiri and Junjiro N. Negishi
Graduate School of Environmental Science, Hokkaido University, Sapporo, Hokkaido, 060-0810, Japan
masilisophiri@gmail.com
Stable isotope analyses, coupled with dietary literature data, was used to investigate trophic patterns
of freshwater organisms in a nearshore food web from Lake Mweru, Zambia. Carbon and nitrogen
stable isotopic ratios were measured in primary producers, invertebrates and fish collected in August
2017. Fishes had isotopic signatures that fell into a wide range for δ13C (about 18‰) than for δ15N
(about 5.5‰). Among the primary producers, C3 and C4 vegetation showed distinct δ13C signatures,
however, allochthonous sources such as phytoplankton and detritus had overlapping δ13C signatures,
which did not allow for a powerful distinction of carbon sources. Nitrogen isotope ratios also did not
discriminate between the three (3) main trophic guilds among consumers. The δ15N values of
insectivores was 4.6-5.1, omnivores 2.4-6.43, and piscivores 5.5-7.5. Mixing models were employed to
calculate the possible range of contribution made by the respective basal to the dietary carbon of
each species. C4 plants, followed by phytoplankton contributed a large proportion of the carbon
supporting the aquatic food webs in this part of the lake. The results also revealed that most
macroinvertebrates depend on C4 plants and phytoplankton.

Khristine L. Sandoval and Julieta Z. Dungca
Graduate School, Centro Escolar University-Manila
sandoval.khristine@gmail.com
One of the basic survival needs of every living organism is water. The presented study deals with
comparative study of eight different physicochemical parameters of three lakes of Region 4A
(CALABARZON- Cavite, Laguna, Batangas, Rizal and Quezon): Bunot Lake in San Pablo, Laguna, Taal
Lake in Talisay, Batangas and Tikub Lake in Tiaong, Quezon. Different data are collected and observed
throughout the sampling. Comparative studies of the variations of physicochemical status of three
lakes were studies in March 2017. Both the Bunot and Taal Lakes are biotically affected by various
anthropogenic activities. Different parameters like Turbidity, Temperature, pH, Conductivity, Dissolved
Oxygen (DO), Ammonia, Total Suspended Solids (TSS), and Phosphate. The result indicates that the
Bunot and Taal Lake were exceeds in Phosphate (1.223±0.03 mg/L and 0.769±0.01 mg/L) and
Ammonia (1.47±0.35 mg/L and 1.03±0.39 mg/L), respectively. The standard value of Phosphate and
Ammonia is 0.5 mg/L. The rest of the parameters are within the standard value of DAO 2016-08 for
Bunot and Taal Lake - Class C; for Tikub Lake – Class B. There is a huge increased of Conductivity
(1779.417±59.41 µS/cm) in Taal Lake. The results of the study provide insights to the increasing rate of
Conductivity, Phosphate and Ammonia especially in Bunot and Taal Lakes and can, thus, monitoring of
these parameters in Laguna and Batangas is essential.
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Katreena Sarmiento, Maria Kenosis Lachica, Astrid Sinco and Hendrik Freitag
Biology Department, School of Science and Engineering, Ateneo de Manila University, Quezon
City, Metro Manila, Philippines
ksarmiento@ateneo.edu
Diatoms are unicellular eukaryotes, structurally defined to have silica cell walls. They are known for
their notable contributions to global carbon cycling and oxygen production. Diatoms are applied in
forensics and drug delivery. They are also applied as bioindicators and biosensors. Given its flexible
role in field application, there are limited studies that focus on the diversity of diatoms, specifically in
the Philippines. In this study, diatoms were collected from three sites along the Talipanan River, Puerto
Galera in Oriental Mindoro, namely: upstream, midstream, and downstream sites, with fifty-meter gap
from one site to another. Collected samples were placed in formalin and processed immediately by
washing thoroughly before mounting. The results revealed high diversity of diatoms from different
genera in the samples, including Navicula (Bory de Saint-Vincent 1822), Nitzschia (Hassall 1845),
Diploneis (Cleve 1894), Bacillaria (Gmelin 1791), Coconeis (Ehrenberg 1836), and Hippodonta (LangeBertalot, Metzeltin, & Witkowski, 1996). Among all, Navicula had the highest abundance and dominates
the population in all three sites. These results contribute to the knowledge on the diatom diversity and
distribution in the Philippines.

Gerald Thomas A. Soliven, Arvin C. Diesmos, and Rey Donne S. Papa
Graduate School, College of Science, University of Santo Tomas
ge.soliven@gmail.com
The chytrid fungus Batrachochytrium dendrobatidis (Bd) causes chytridiomycosis, an infectious disease
that triggered a biodiversity crisis on a global scale and has caused the extinction of amphibian
species and massive population decline in numerous other species. Controlling the spread of this
chytrid fungus is among the most important conservation strategies for amphibians. This study used
Moina micrura, as a possible predator for Bd. M. micrura was collected in a fish pond along Quirino
Highway using vertical tows. They were cultured in the laboratory and was fed with Chlamydomonas
reinhardtii Dangeard, 1888 as stock culture under a temperature of 23-25°C with a photoperiod of
12D:12L. To see if M. micrura can predate bd zoospores, twenty (n=20) individuals there were previously
starved for 24hrs were individually placed in vials and were exposed individually to a concertation of
600 zoospores ml-1. All individuals were preserved in 90% ethanol after 3.5hrs and observed under
the florescence microscope for the presence of bd in the gut.
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Mherra Flor F. Cadirao, Ruthchie A. Bensig and Serapion N. Tanduyan
Cebu Technological University- 6050 San Francisco, Cebu, Philippines
sntanduyan@yahoo.com
Fish resources in Lake Danao, San Francisco, Cebu was studied to determine its species
composition and status using transect- seining method in the six collecting sites ;the agricultural ,
aquaculture , bathing , lakeshore vegetation, tourism and lake islet areas. It uses questionnaire to
gather data on fish abundance for the last 10 to 20 years.to the key informants in the lake. Results
showed that there are 7 species of fish in the different collecting stations namely : Anabas testudinues,
Chanos chanos, Clarias batrachus, Leopotherapon plumbeus, Oreochromis mossambicus, Oreochromis
niloticus and Poecilia reticulata. It further showed agricultural area got the highest number of species
caught (7) followed by aquaculture area, bathing area, lakeshore vegetation area and tourism area
which has (6) and the lake islet got the lowest species caught which is only 5 species. In all collecting
stations Oreochromis spp. is the most common fish caught. People’s perception on fish abundance for
the last one to two decades revealed that before thousands of fishes were caught in a single operation
but nowadays it has really declined due to the introduction of new species of fish, overfishing
and illegal fishing. Physico-chemical parameters in all the collecting sites show that pH ranges
from 5.01 to 5.61; salinity is 0 ppt, and temperature is 16oC-30oC.

Serapion N. Tanduyan, May Flerida Culango, Norberto B. Andrade, Aderito Gonzales, Danny Cris Bacat,
Jiezel L. Nudalo, Eva P. Muaña, Carmenate A. Nudalo, Jheslie E. Rosal, John Jordan P. Loon
Cebu Technological University- 6050 San Francisco, Cebu, Philippines
sntanduyan@yahoo.com
Freshwater turtles is one of the reptilian fauna found in most of the paddy and freshwater areas in the
Philippines. Endangerment of many tortoise and freshwater turtles worldwide is directly related to
their life history strategies. Turtles are long-lived organisms that can take years to mature; in some
species, sexual maturity is not reached until 20 years of age. Turtles are curious individuals who
investigate with their mouths, often mistaking floating debris or brightly colored plastics for food. In
addition to fishing gear, cigarette butts, plastic bags, balloons, soda rings and shoe soles have found
their way into turtle digestive tracts, leading to infections and blockages. Turtles also get tangled in
litter resulting in starvation, drowning, deformities and injuries. As perceived their abundance has
declined maybe due to environmental pressures and anthropogenic reasons. Hence, this study was
conducted. Actual field visits on the different freshwater areas in Camotes Islands were made taking
into account their habitat. Assessment were made both in day and night assessments on the identified
sites. Actual interview of the inhabitants live in the sites were conducted using interview guide. Results
showed that there were two species of turtles found in four towns: Cuora amboinensis (Daudin, 1802)
and Trachemys scripta (Wied, 1839). San Francisco, Cebu has the most number of observations (17
turtles) followed by Poro, Cebu (14 turtles), Pilar, Cebu (1 turtles) and Tudela, Cebu (none). Habitat
profile revealed that they are mostly found in wetlands with Ipomoea aquatic, Colocasia esculenta,
Musa acuminata and Nauclea orientalis.
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Serapion N. Tanduyan, Roberto C. Lamayo, Jiezel L. Nudalo, Eva P. Muaña, Gabriel T. Muaña, Jonar D.
Gonzales, Nikki J. Bancale and Sherlyn M. Abellanosa
Cebu Technological University, San Francisco, Campus
sntanduyan@yahoo.com
Parasites are organisms that need host in order to live. Fishes can be victims of these whether in
cultured condition or in the wild. They usually stunt the growth of the fish if not prevented or if the fish
cannot resist they will ultimately die. That is why that study was conducted in order to find out the
different fish parasites found in cultured and wild fishes and invertebrates in Lake Danao, Panganuron
Falls, Anas Lake and Tuboran Spring of San Francisco, Poro and Pilar respectively taken into account
its taxonomy, preferred host and the number of infested fish and invertebrates. This study used both
field and laboratory methods. Field method includes collection of the samples from the study sites,
the physicochemical parameters of their habitats and the cultural history of the fish in the case if the
cultured organisms. Laboratoty method includes parasite detection in the external and internal parts in
which a scalpel is used to scrape the external parasites in the skin of the fish and dissection of the fish
and invertebrates was done finding parasites in the gills, intestines, stomach and flesh of the host.
Hosts include tilapia, catfish (Clarias batrachus), mudfish, therapon, milkfish, goby, golden apple snail,
freshwater shrimp and freshwater crabs. Results show that there only 3 kinds of parasites mostly
found in fishes (tilapia, milkfish and therapon) which are. Argulus (Fish louse), Monogenians and
Digeneans. Results further shows that as to quantity there are 45 individuals of Argulus foliaceus in
mikfish, 2 pices of Monogenians in the gills of tilapia and 1 Digenean found in the large intestine of
tilapia.

Daniel S. Torres
Independent Researcher
dantuors@gmail.com

Although Microcystis has been identified as having suitable oil properties for biodiesel,
commercial application is hindered by the cost of building algal culture facilities. Meanwhile,
Microcystis blooms in Laguna Lake, recorded to reach 1 million algae per millilitre, release
toxic microcystins that damage aquaculture, threaten drinking water and irrigation supplies
as well as cause fish kills during die-offs. This paper argues that extracting Microcystis from
Laguna Lake’s water to process as feedstock for biodiesel is possible and brings the
Philippines one step closer to renewable algae-based oil production while lowering the risks
associated with the seasonal blue-green algal blooms. Pre-filtering the Microcystis load from
the 50 million liters of raw water from Laguna Lake will also benefit treatment before use as
drinking water.
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Aroin B. Verdera, Jessica F. Simbahan, Michael C. Velarde, and Marie Christine M. Obusan
Institute of Biology, College of Science, University of the Philippines, Diliman, Quezon City 1101
aroinbverdera@gmail.com
Meycauayan river is a part of the highly polluted Marilao-Meycauayan Obando River System (MMORS)
classified as one of the Top 30 Dirtiest Rivers in the World. To date, the potential of Meycauayan River
as reservoir for bioactive bacteria against pollutants remains untapped. This study aims to pioneer the
isolation of plastic degrading bacteria and demonstrate enzyme activity important for its
biodegradative ability. Sediment samples were collected from five sampling points along Meycauayan
river. These were characterized in terms of texture and organic matter content. Water temperature,
total dissolved solids, pH, conductivity, salinity, and dissolved oxygen were measured at each
sampling point. Twenty-six bacterial isolates were positive for polyethylene utilization in a minimal
medium. Using 16S rRNA, these were identified to belong to eight genera: Bacillus sp., Nocardiopsis sp.,
Oceanobacillus sp., Aeromonas sp., Cellulosimicrobium sp., Brevibacillus sp., Lysinibacillus sp., and
Streptomyces sp. The pigment production of one Streptomyces sp. was explored in terms of activation
via a metal ion and its dose-dependence to the said metal ion. These bacteria may aid in pollution
reduction efforts in Meycauayan river as they can be potential sources of pollutant-degrading
enzymes and metabolites which can also be useful for industrial applications.

Hendrik Freitag1, Jody Helena Voges2,3, Sarah Ehlers2,3, and Sophany Phauk4
1

Department of Biology, School of Science and Engineering, Ateneo de Manila University, Quezon City,
Philippines; 2 Museum für Naturkunde – Leibniz Institute for Evolution and Biodiversity Science,
Invalidenstrasse, Berlin, Germany; 3 Institut für Biologie, Humboldt-Universität zu Berlin, Germany; 4
Department of Biology, Faculty of Science, Royal University of Phnom Penh, Russian Federation
Boulevard, Toul Kork, Phnom Penh, Cambodia
A new species of aquatic beetle was collected by students in the south of Cambodia, Kampong Speu
Province, during a field exercise of the DAAD-funded international biodiversity teaching network ‘BIOPHIL’. The project covers modern, interdisciplinary approaches in biodiversity research and provides a
broad basis for internationalized research collaboration. The single specimen was collected from
bottom gravel of a fast-flowing river using a fine-meshed hand net. During the module ‘Field sampling
and morpho-taxonomy’ hosted by the Royal University of Phnom Penh in Cambodia the new species
of Pelthydrus (Hydrophilidae) was described and illustrated by student participants of the project. It
can be distinguished from its congeners by unique aedeagal characters, and the shape and punctures
of the pronotum and elytra. Although, Pelthydrus is widely distributed in the Oriental Realm (and
adjacent areas), with numerous records from Thailand and Vietnam, this new species marks the first
record of the genus from Cambodia.
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Lovely Day M.Ybanez, Mylene F. Collo, Rean N. Arenas and Serapion N. Tanduyan
Cebu Technological University, San Francisco, Campus
sntanduyan@yahoo.com
Lake played significant role in man’s social, cultural and economic activities and support various
biological communities both biotic and abiotic. The study use both dependent and independent
surveys in order to gather data actual assessment with the used of transect-seining method was used
for quantitative measurement of mollusc and crustaceans and survey questionnaires for the
perception of inhabitants surrounding Lake Danao. There were five collecting sites that includes
bathing, tourism, agricultural, aquaculture, and lakeshore vegetation. Results showed that there 15
species of mollusc distributed in the different collecting stations: Melanoides tuberculata,
Shenomelonia clavus. Cipangopaludina chinensis, Pila ovate congoensis, Neritina pulligera, Neritina
scura, Neritina sanguinea, Mertina gagates, Neritina canals, Neritina patiti, Macrobrachium rosenbergii is
the only crustacean inhabited. Species distribution showed that Melanoides tuberculata, Pila ovata
congoensis and Nertina puligera were the common species and the highest number of individual found
in all the collecting stations with Neritina species having the most diversified in the lake areas.
Agricultural area got the highest relative abundance of molluscs and the highest diversity index is the
P. ovate congoensis (0.667) in the bathing area and tourism area (0.557) Neritina violcea has the highest
index of diversity in vegetation area. Catch per unit effort (CPUE) of mollusc is 1kg-1 ½ kg/hour of
operating using seine net. The physic-chemical parameters for pH ranges from 7.3-7.4.And
temperature is 320 C, water depth varies is 0.25 m to 2.2 meters in depth. In terms of turbidity, the most
turbid station is the agricultural and aquaculture areas. People’s perception for the last ten years on
CPUE according is 2 to 5 kg/hour and for tourism activities it generates employment to the people
living near the Lake Danao as well as income to the municipality but due to recent developments the
agricultural area and other natural resource was affected .Before a lot of Nipa plant (Nypa fruticans)
thrived in the lake and other agricultural crops and plants surrounding Lake Danao but today it has
slowly depleted.

Dan III H. Zambrano, Kyle Angela R. Peñarroyo, Nicole Kathleen Agatha P. Mawo, Patrick Cesar T. Dayahan,
Kenneth Xavier O. Sanchez, Gerald Thomas A. Soliven, and Jonathan Carlo A. Briones
Department of Biological Sciences , University of Santo Tomas, Manila 1015, Philippines
dan.zambrano.sci@ust.edu.ph

The Philippines has a diverse ecosystem of flora and fauna. Numerous organisms can be found in
freshwater habitats, yet parasite communities are poorly studied especially with river fauna. In the
case of Mt. Banahaw de Tayabas watershed, no studies have been made on the parasites present
within its rivers. This study aims to assess the endoparasites of river-associated fauna in Tayabas River.
In the collection of host specimens, fish identified as Oreochromis sp. (Cichliformes, Cichlidae) and
Clarias sp. (Siluriformes, Clariidae) were caught. One unknown fish is yet to be identified. Toad
specimens identified as Hylarana sp. (Anura, Ranidae), Polypedates sp. (Anura, Rhacophoridae),
Hoplobatrachus sp. (Anura, Dicroglossidae), and Rhinella sp. (Anura, Bufonidae) were also collected.
The gastrointestinal tract and respiratory organs of collected specimens were extracted then
prepared for helminth retrieval. Out of the fourteen fish samples collected, three were infected with
cestodes, two with trematodes, and four with acanthocephalans all found in the intestines. For the
toads, six out of the eight collected hosts were infected with nematodes found in the intestinal tract
and in the lungs, and three acanthocephalans found also within intestines. Collected host specimens in
rivers of Mt. Banahaw mostly exhibited endoparasites which could serve as a detrimental factor as it
may pose as a public health hazard to the consumers of the host organisms. With this, additional
surveys and a more comprehensive assessment of parasites from river associated fauna is
recommended for Mt. Banahaw.
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Yang Villa
Metro Pacific Water and Philippine Young Water Professionals
christian.villa@metropacwater.com
The United Nations Sustainable Development Goals (SDGs) is the prevailing global agenda that ties
multiple aspects of development under a collaborative framework. The youth play a central role in
driving the achievement of the SDGs. In the Philippines, the Philippine Young Water Professionals
(PYWP) is the focal organization that brings together emerging water and environment leaders
towards the fulfillment Goals 6 (Clean Water & Sanitation) and 14 (Life Below Water) which are
planetary/biosphere foundations for the rest of the SDGs (Figure 1). Co-presented by Metro Pacific
Water and PYWP, the workshop explores various examples of youth leadership and encourages the
active engagement of students, teachers, and researchers in youth-led collaborations towards the
attainment of the SDGs.

Figure 1. “Wedding cake” view of the SDGs Source: DNVGL,
https://www.dnvgl.it/feature/sdgs-business-action.html
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PSFBE 2016
Achievement awardees
Prof. Augustus C. Mamaril, M.Sc. - Freshwater Taxonomist Award (Zooplankton)
Prof. Roberto C. Pagulayan,, Ph.D.– Freshwater Biology Mentor Award
Prof. Emeritus Macrina T. Zafaralla Ph.D. – Community Engagement and Environmental
Awareness Award
Adelina C. Santos-Borja, M.Sc. – Environmental Science and Management Award
Acad. Prof. Rafael D. Guerrero III, Ph.D. – Public Service Award
Prof. Ruben C. Umaly, Ph.D. – Special Award
Maria Lourdes Cuvin-Aralar, Dr. sc. Agr. – Special Award
Winners - Poster Category
1st place
Occurrence and butachlor biodegradation potential of freshwater fungi from submerged
wood and surface wa-ter collected in Taal Lake, Batangas

Mark B. Carascal1, Marlo Jose G. del Rosario1, Kin Israel R. Notarte2, Fahrul Zaman bin
Huyop3,
Takashi Yaguchi4, Thomas Edison E. dela Cruz1,2
1

Department of Biological Sciences, College of Science and 2Fungal Biodiversity and
Systematics Group, Research Center for the Natural and Applied Sciences, University of
Santo Tomas, Manila
3
Faculty of Bioscience and Medical Engineering, Universiti Teknologi Malaysia, Johor
Bahru, Malaysia
4
Medical Mycology Research Center, Chiba University, Chiba, Japan

2nd place
Taxonomic studies on genus Sparsorythus (Insecta, Ephemeroptera, Tricorythidae) with
diagnosis of undescribed species from the Philippines, and association of larvae and
imagines using morphological and molecular-genetic data
Jhoana Garces, Princess Spica Cagande, and Prof. Hendrik Freitag
Department of Biology, School of Science and Engineering, Ateneo de Manila University
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3rd place

A rapid assessment of the littoral fish community distribution of Lake Taal, Luzon Island,
Philippines, with notes on the mercury bioaccumulation potential of commerciallytargeted fish
Jan Kerwin F. Codiniera, Juan Miguel L. Francom Van Alvin U. Gambalan, Juan Carlos D.
Maranan, Sonia N. Javier
Department of Biological Sciences, College of Science, University of Santo Tomas,
Manila
Winners – Oral Presentation
Cluster 1

A complex issue: taxonomic clarification of 'Clarias batrachus' in Southeast Asia
Bi Wei Low1, Heok Hui Tan2, Heok Hee Ng2, Darren C. J. Yeo1
1
Freshwater and Invasion Biology Laboratory, Department of Biological Sciences, and
2
Lee Kong Chian Natural History Museum of National University of Singapore
Cluster 2
The Species composition and ecology of microcrustacean zooplankton from selected
groundwater ecosystems in the Greater Luzon and Mindoro faunal regions (Philippines)
Mark Louie D. Lopez1 and Rey Donne S. Papa1,2,3
1
The Graduate School, 2Department of Biological Sciences, College of Science, and
3
Research Center for the Natu-ral and Applied Sciences, University of Santo Tomas,
Manila
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ARTICLE I – NAME AND OFFICE
Section 1.

This Society shall be known as the PHILIPPINE SOCIETY FOR FRESHWATER SCIENCE,
INC. or PSFS, hereinafter referred to as the Society.

Section 2

The Society shall have its office at Rm. 704, Central Laboratory Building, University of
Santo Tomas, Manila 1015 Philippines.

ARTICLE II – OBJECTIVES
In addition to the purposes mentioned under Art. II of the Articles of Incorporation, the following are the
objectives of the Society:
Promotion of scientific knowledge in freshwater science or related fields through
workshops, symposia, trainings, reports, and publications.
Stimulation of scientific investigations and advancement in the frontiers of freshwater
sciences and/or allied fields.
Contribution to the development of education in Freshwater Science.
Recognition and accreditation of members in different specialized fields of freshwater
science.
ARTICLE III – POWERS
Section 1.

Acquire from any governmental authority, foreign or domestic and from any person,
natural or judicial, as well as from any association or other entity, such characters,
franchises, licenses, rights, privileges, technical assistance as are conducive to and
necessary for the attainment of the purposes of the organization.

Section 2.

Receive and acquire to the extent provided by law, from any person, firm or entity
whether foreign or domestic, by donation, grant, exchange, devise, bequest, purchase,
lease or contribution, either absolutely or in trust, consisting of such properties, real
or personal, and/or otherwise invest its funds, moneys or properties.

Section 3.

Perform all acts and things necessary, suitable or proper for the accomplishment of
any of the purposes or objectives herein enumerated or which shall at any time appear
conducive or expedient for the protection or benefit of the organization, including the
exercise of the powers, authorities, and attributes conferred upon corporations
organized under the laws of the Philippines in general and upon domestic non-stock
corporation of like nature in particular.

ARTICLE IV – MEMBERSHIP
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Section 1.

Any person or organization engaged and interested in advancing the objectives of the
Society shall be eligible for membership.

Section 2.

The Society shall consist of charter / founding members, regular, life, and honorary
members.
Charter / Founding members – those who originally organized the Society on June 8,
2016 at the University of Santo Tomas, Manila.

Regular members – those who have had training and experience in freshwater
sciences and have been recommended by the membership committee. They must
have paid the membership dues before becoming regular members.
Life members – those regular members with at least one year of active participation in
the Society. They must have paid life membership dues.
Honorary members – those persons with outstanding contribution to the science of
freshwater sciences or outstanding services to the Society and have been
approved by the Board of Directors and / awarded during the PSFBE conventions
for their achievements in freshwater sciences and may have already reached
mandatory retirement age. Honorary members are exempted from the payment of
dues and registration fees in all succeeding PSFS activities.
Section 3.

All applicants for membership endorsed by the membership committee shall become
official members of the Society immediately after oath- taking.

Section 4.

All members shall be entitled to the rights and privileges of the Society, except those
honorary members or their representatives shall not be eligible to vote or hold office.
Any regular member who fails to attend at least one PSFS annual convention within
three consecutive years without a valid excuse and fails to pay the corresponding
annual dues shall be dropped from the roll. It shall be the responsibility of the regular
member to inform the current PSFS Board of Directors why he/she was not able to
attend any of the PSFS Conventions for three consecutive years. A regular member
who has been dropped from the roll can re-apply for membership after payment of the
membership and annual dues. A life member who fails to attend the PSFS Annual
Convention and Scientific Meeting for three consecutive years without a valid excuse
shall be transferred back to the list of inactive members. To be reinstated as active
member, he/she should attend one (1) Annual Convention and Scientific Meeting and
pay a fine for every year of inactivity as determined by the Board of Directors.

Section 5.

The PSFS Board of Directors may, after fair hearing, suspend or expel any member, for
having committed an act or acts inimical to the profession and to the PSFS. The rules
and regulations governing such hearing shall be in accord with the PSFS Code of
Ethics.

ARTICLE V - OFFICERS
Section 1.

The Board of Directors shall be the legal representative of the Society and, as such,
shall administer the Society’s properties and affairs. The Board of Directors shall be the
policy-making body of the Society.

Section 2.

The Board of Directors of the Society shall be composed of the executive officers and
representatives of the various divisions and the immediate past president, as ex-officio
member with no voting right.

Section 3.

The executive officers of the Society shall be the president, the vice president, the
corresponding secretary, the recording secretary, the treasurer, the business manager,
the press relations officer, the auditor and the liaison officer. They shall be elected by
the general membership during the business meeting of the Annual Convention and
Scientific Meeting except for the Recording Secretary and Liaison Officer who will be
appointed by the President.
In the case of the Vice President, he/she automatically becomes the President for the
following year.
All officers of the Society shall hold office for two years or until their successors is duly
elected / appointed.
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Section 4.

The president shall serve as the chair of the Board.

Section 5.

Should the presidency become vacant before the end of the prescribed period, the
vice president shall assume presidency for the remaining term. If these two offices
should become vacant at the same time, it shall be the duty of the members of the
Board to elect a president and vice president from the current Board. Other vacancies
in the Board may be filled up by appointment by the Board from among the qualified
members of the Society for the remaining term.

Section 6.

The immediate past president shall automatically become a member of the Board for
the succeeding year, provided, however, that he/she shall not serve as an executive
officer, instead, as ex-officio member with no voting right.

Section 7.

The Board shall hold regular quarterly meetings as determined by the Board. The
majority of the Board members shall constitute a quorum. Special meetings may be
called for as the need arises

ARTICLE VI – DUTIES AND RESPONSIBILITIES OF EXECUTIVE OFFICERS
Section 1.

President
Presides over all meetings of the Board of Directors and general assembly.
Implements all policies and programs promulgated by the Board of Directors.
Prepares plans of activities for the Society in consultation with the Board of Directors
and execute all approved plans.
Countersigns checks for payment and withdrawal slips from the Society’s deposits.
Accepts donations, grants, gifts, etc. in behalf of the Society.
Presents a written and oral annual report during the general assembly meeting.
Represents the Society in any meeting or business transaction requiring the
participation of the Society.
Acts as convention chair during the annual convention of the Society.

Section 2.

Vice President
Assists the President in all his/her functions.
Discharges the duties and responsibilities of the President in the latter’s incapacity or
absence.

Section 3.

Corresponding Secretary
Issues notices of meetings of the Board of Directors and general assembly.
Prepares correspondence for the Society upon delegation by the President.
Prepares the proceedings of the national convention and other activities as designated
by the President.
Makes arrangement for mailing reports, publications/newsletters and other materials
to the Society’s members.
Distributes publications to subscribers and advertisers; maintains circulation list of all
publications of the Society.
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Section 4.

Recording Secretary
Records and keeps minutes of meetings of the Board of Directors.
Keeps all records, documents, and other properties of the Society.
Keeps an updated roll of members.
Maintains the Society’s scrapbook containing pictures and captions of the major
activities of the Society.

Section 5.

Treasurer
Receives the Society’s moneys, donations, grants, gifts, and bequests.
Deposits the Society’s money in bank(s) duly authorized by the Board of Directors.
Disburses the funds of the Society upon approval of either the President or Vice
President. However, the Treasurer may disburse funds without prior approval of the
above on routine expenses, not exceeding the amount as determined by the Board of
Directors.
Keeps an account of all assets, credits, disbursements and finances of the Society.
Prepares financial statements periodically and submits for audit to Internal and
External Auditors.

Section 6.

Business Manager
Arranges for contacting prospective subscribers and advertisers in the Society’s
publication.
Coordinates fund-raising activities of the Society.

Section 7.

Press Relations Officer
Issues press releases regarding activities of the Society.
Takes charge of the publication of the Society’s website, social media accounts,
newsletters, bulletins and other similar information materials.

Section 8.

Auditor
Examines and audits all financial statements submitted by the Treasurer.
Countersigns all cash receipts.
Notes turn-over of property, documents of donations, bequests, etc.
Insures that all expenses are reasonable and within the budgetary allocation.

Section 9.

Liaison Officer
Maintains or strengthens communications or linkages among PSFS members.
Serves as a communication channel between PSFS Board of Directors and (a) general
membership and (b) allies of PSFS.
Establishes contact between PSFS and other organizations / agencies / personalities
for the promotion of the objectives / interests of the Society.
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Section 10.

Immediate Past President
Serves to ensure the continuity of programs and activities of the Society from the
before the present administration.
Provides advice / counsel to the incoming Board.

ARTICLE VII – DIVISIONS
Section 1.

The Divisions of the Society shall be as follows:
Systematics and Evolution
Conservation and Management
Invasive Species
Inland Fisheries and Aquaculture
Physical Limnology
Freshwater Ecology

Section 2.

All existing members of the Society shall be classified according to Division. New
members must specify the Division in which they want to be registered.

Section 3.

Each Division shall be represented in the Board of Directors by an elected
representative who shall be elected by the general membership during the business
meeting of the Annual Convention and Scientific Meeting.

Section 4.

The duties and responsibilities of the Division Representatives shall be as follows:
Plan, coordinate, and execute the activities of the Division.
Maintain an updated list of Division members in consultation with the Membership
Committee.

ARTICLE VIII – ELECTION
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Section 1.

Only members who have been with the Society for at least one year shall be
nominated for an elective position.

Section 2.

The nominated member who is not present during the business meeting shall
automatically be out of the nomination.

Section 3.

Any nominee for the Vice President should have served as member of the Board at
least twice within the last 10 years.

Section 4.

Members of the Board of Directors shall be elected by majority vote during the
business meeting.

Section 5.

Voting shall be conducted by means of secret ballot and participated in by registered
members only.

Section 6.

A case of a tie shall be resolved by the general assembly following Section 4, Article
VII.

Section 7.

All elected officers of the society will serve for a term of two years.

Section 8.

An officer may serve a maximum of two terms (4 years) in an elected position.
Thereafter, he / she may be nominated to run for any other elected position except for
the one he has served two consecutive terms previously.

ARTICLE IX – COMMITTEES
Section 1.

The Society shall have four standing committees: Membership, Publication, External
Affairs and Continuing Professional Education (CPE). Ad hoc committees may be
created as the need arises.

Section 2.

The functions of the standing committees shall be as follows:
Membership
Promote membership in the Society by publicizing its aims or objectives.
Recruit new members for the Society.
Screen/evaluate applications for membership.
Publication
Take charge of the publications of the Society.
Solicit items or articles from members for possible printing in PSFS publications.
External Affairs
Solicit funds for the Society through donations, contributions, bequests, grants, etc.
Plan and organize activities for generating funds for the Society.
Negotiate and promote mutually beneficial activities with other organizations/
agencies.
Networks with other national and international organizations.
Continuing Professional Education (CPE)
Take charge of all matters pertaining to the CPE accreditation of the Society’s activities,
such as conventions, programs, seminars, etc., with the Professional Regulations
Commission (PRC).
Advise the Clusters and Chapters in the planning of their activities to ensure a wider
coverage of the topics taken during these activities.
Maintain attendance records of the Society’s activities related to CPE accreditation and
give out CPE certificates of units earned to the respective participants, as needed.

ARTICLE XII – MEETINGS
Section 1.

There shall be a general meeting of the Society for the presentation of scientific
papers, exhibits, etc. and for the transaction of business at least once every 2 years.
This shall be known as the Philippine Symposium on Freshwater Biodiversity and
Ecosystems and General Meeting of the Philippine Society for Freshwater Sciences.

Section 2.

The meeting shall be held every first week of June or December every other year at a
place determined by the Board of Directors.
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Section 3.

Section 4.

Section 5.

Quarterly/Special Meetings – Quarterly meetings of the Board shall be called before
the end of each quarter by the President of the Society. During such meetings, the
President shall render his quarterly report to the Board regarding the activities of the
Society.
Special meetings of the members may be called as the need arises, by the Board of
Directors or the President or upon petition of 1/3 of the general membership.
Quorum – A quorum for any meeting shall consist of a majority of the members and a
majority of such quorum may decide any question at the meeting, except those
matters where the Corporation Code requires the affirmative vote of a greater
proportion. The quorum for the Symposium shall consist of at least majority of all
members.
Voting – Qualified members shall be entitled to one vote each and they must vote in
person.

ARTICLE XIII – PUBLICATIONS
Section 1

The Society shall have a publication; the content of which will be determined by the
Board of Directors.

Section 2.

The Editor of the Publication shall be appointed by the Board of Directors who shall
then appoint an Editorial Board to help screen papers.

Section 3.

The Society shall publish peer-reviewed proceedings of the symposium not more than
one year after the PSFBE.

Section 4.

The Society, through the Editor of the Publication may coordinate with a reputable
national or international journal in freshwater sciences for the publication of the
proceedings.

ARTICLE XIV – FUNDS AND DUES
Section 1.

The annual dues shall be determined by the Board of Directors. Notice of any proposal
to change shall be disseminated to members at least thirty (30) days before the annual
convention at which time such changes are to be voted upon.

Section 2.

Annual dues are receivable on or before June of each year by the Treasurer and/or by
an authorized PSFS Board member or will be deposited in a designated bank account
of the society. Members in arrears for three (3) consecutive years shall be dropped
from the rolls of the Society after proper notification. Members shall be reinstated
upon payment of unpaid dues and attendance to at least one (1) Symposium and
General Meeting as stipulated in Article IV, Section 4.

Section 3.

Life membership fees and scholarship funds shall be deposited as Trust Funds and
only the interest shall be spent by the Society.

ARTICLE XV – AMENDMENTS
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Section 1.

This By-Laws may be amended by majority vote of all members and by majority of the
Board of Directors at the general meeting. The proposed amendments should be
submitted to the Board of Directors not later than two months before the annual
meeting.

Section 2.

Any amendment that has been adopted shall take effect upon approval by the
Securities and Exchange Commission.

ARTICLE XVI – FISCAL YEAR
Section 1.

The fiscal year starts on July 1 and ends on June 30 of the following year.

Amended and approved by the majority of the general membership during the ___ PSFS General Meeting
held on ___________at _______________, Philippines.

PSFS Charter Members
1

Aralar, Maria Lourdes

Southeast Asian Fisheries Development Center

2

Baldia, Susana

University of Santo Tomas

3

Borja, Adelina

Laguna Lake Development Authority

4

Briones, Jonathan Carlo

University of Santo Tomas

5

Camacho, Ma. Vivian

University of the Philippines – Los Baños

6

Casal, Cristine

FIN

7

Freitag, Hendrik

Ateneo de Manila University

8

Hernandez, Ma. Brenda

University of the Philippines - Diliman

9

Husana, Daniel Edison

University of the Philippines Los Baños

10

Luna, Ma. Paz

PUSOD, Inc. / DENR

11

Magbanua, Francis

University of the Philippines - Diliman

12

Pagulayan, Alicia Ely

University of Santo Tomas

13

Pagulayan, Roberto

Angeles University Foundation

14

Palma, Adelaida

Bureau of Fisheries and Aquatic Resources - NIFTC

15

Papa, Rey Donne

University of Santo Tomas

16

Pascual, Jhaydee Ann

National Museum of the Philippines

17

Perez, Teresita

Ateneo de Manila University

18

Torres, Armi

FIN

PSFS Honorary Members
Aralar, Maria Lourdes C.
Borja, Adelina S.
Guerrero III, Rafael D.
Mamaril, Augustus C.
Pagulayan, Roberto C.
Umaly, Ruben C.
Zafaralla, Macrina T.
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Committee Memberships
Symposium Chair
Dr. Francis S. Magbanua (UPD)
Scientific Program Committee (Abstract reviewers)
Dr. Francis S. Magbanua (UPD)
Dr. Rey Donne S. Papa (UST)
Dr. Jonathan Carlo A. Briones (UST)
Dr. Hendrik Freitag (AdMU)
Dr. Teresita R. Perez (AdMU)
Dr. Maria Lourdes Cuvin-Aralar (SEAFDEC)
PSFBE Awards
Prof. Augustus C. Mamaril (UPD)
Dr. Maria Lourdes Cuvin-Aralar (SEAFDEC)
Dr. Rey Donne S. Papa (UST)
Dr. Francis S. Magbanua (UPD)
Ms. Shenna Kate Torres (UPD)
Souvenir Program Committee
Dr. Lillian Jennifer V. Rodriguez (UPD)
Mr. Ronniel D.C. Pedales (UPD)
Ms. Sarah Estacio (UPD)
Posters and Exhibit Committee
Dr. Teresita R. Perez (ADMU)
Mr. John Claude Renan B. Salluta (UPD)
Mr. Angelo Joshua C. Luciano (UPD)
Ms. Jelaine L. Gan (UPD)
Mr. Ronniel D.C. Pedales (UPD)
Ways and Means Committee
Dr. Perry S. Ong (UPD)
Dr. Ian Kendrich C. Fontanilla (UPD)
Dr. Francis S. Magbanua (UPD)
Ms. Adelina C. Santos-Borja (LLDA)
Dr. Rey Donne S. Papa (UST)
Ms. Pia S. Corre (UST)
Finance
Dr. Rey Donne S. Papa (UST)
Dr. Francis S. Magbanua (UPD)
Ms. Pia S. Corre (UST)
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Food Committee
Dr. Maria Christine M. Obusan (UPD)
Dr. Carmela P. Española (UPD)
Ms. Jelaine L. Gan (UPD)
Ms. Julie-An N. Gregorio (UPD)
Physical Arrangements, Logistics and
Accommodation
Dr. Jonathan A. Anticamara (UPD)
Mr. Noel A. Lumbre (UPD)
Mr. John Claude Renan Salluta (UPD)
Mr. Angelo Joshua C. Luciano (UPD)
Ms. Julie-An N. Gregorio (UPD)
IB Administrative Staff
Souvenirs and Certificates Committee
Dr. Carmela P. Española (UPD)
Dr. Maria Christine M. Obusan (UPD)
Ms. Jelaine L. Gan (UPD)
Mr. John Claude Renan B. Salluta (UPD)
Mr. Elfritzson M. Peralta (UST)
Ms. Millette U. Mendoza (UST)
Documentation and Evaluation Committee
Dr. Lillian Jennifer V. Rodriguez (UPD)
Dr. Ma. Vivian Camacho (UPLB)
Ms. Sarah Estacio (UPD)
Ms. Jhaydee Pascual (NMP)
Ms. Jhoana Garces (AdMU)
Reception and Fellowship Night/Dinner
Dr. Francis S. Magbanua (UPD)
Dr. Rey Donne S. Papa (UST)
Ms. Adelina C. Santos-Borja (LLDA)
Ms. Jelaine L. Gan (UPD)
Mr. Ronniel D.C. Pedales (UPD)

Moderators
Dr. Carmela P. Española (UPD)
Dr. Jonathan A. Anticamara (UPD)
Dr. Francis S. Magbanua (UPD)
Dr. Rey Donne S. Papa (UST)
Dr. Jonathan Carlo A. Briones (UST)
Dr. Dino T. Tordesillas (UST)
Dr. Ma. Vivian C. Camacho (UPLB)
Dr. Teresita R. Perez (AdMU)
Dr. Hendrik Freitag (AdMU)
Dr. Maria Lourdes Cuvin-Aralar (SEAFDEC)
Ms. Adelina C. Santos-Borja (LLDA)
Field Visit Committee
Ms. Adelina C. Santos-Borja (LLDA)
LLDA Staff
Ms. Millette U. Mendoza (UST)
Mr. Jaydan I. Aguilar (UST)
Ms. Karol Sophia Agape R. Padilla (UST)
PSFBE Secretariat
Ms. Jelaine L. Gan (UPD)
Mr. Ronniel D.C. Pedales (UPD)
Ms. Sarah Estacio (UPD)
Ms. Julie-An N. Gregorio (UPD)
Mr. Angelo Joshua C. Luciano (UPD)
Mr. John Claude Renan B. Salluta (UPD)
Mr. Marjohn Y. Baludo (UPD)
Ms. Sheena Kate M. Torres (UPD)
Mr. Sedney Mendoza (SLSU)
Ms. Millette U. Mendoza (UST)
Mr. Elfritzson M. Peralta (UST)
Ms. Pia S. Corre (UST)
Ms. Jhaydee Pascual (NMP)
Ms. Jhoana Garces (AdMU)

Media Relations Committee
Prof. Augustus C. Mamaril (UPD)
Dr. Francis S. Magbanua (UPD)
Dr. Rey Donne S. Papa (UST)
Ms. Millette U. Mendoza (UST)
Emcees
Dr. Gil M. Penuliar (UPD)
Dr. Lillian Jennifer V. Rodriguez (UPD)
Ms. Jelaine L. Gan (UPD)
Mr. Ronniel D.C. Pedales (UPD)
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