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EXECUTIVE SUMMARY

Marine mammal strandings are complex and understanding this phenomenon requires continuous
surveillance, monitoring, data collection and research. The Philippine Marine Mammal Stranding
Network (PMMSN) has collected 1409 records of stranding events nationwidef05 to 2022. This
Technical Report is a folleup to the third Report (i.e., Aragones et al. 2022). As stated in the second
Technical Report, the initial biennial analysis, the consequent series of Reports will covgeano
periods. Thus, this fothi Report covers the stranding dataset from 2021 to 2022. However, as in the
previous Technical Reports, updates on the general trends for the larger data set (2005 to 2022) are
also provided.

This Report showcases analyses of the stranding records from 2021 to 2022 (n=223) for trends in
stranding frequency by province, region, year, season, month, species, sex, age class, disposition,
category, and release and rehabilitation success. The $patieerage presented in this report was
specific to regions and provinces primarily for administrative purposes. Identification of more specific
or smaller spatial areas (i.e., by municipality/city) for potential stranding hotspots was assessed using
fishnet grids of 15 x 15 km size. In the previous report, total stranding frequency was used to
determine stranding hotspots. In this technical report, mean annual stranding rates were used to
identify critical stranding areas. The stranding data was alscepted in the classic seasonal context

of DJF, MAM, JJA, SON. As data analytics advances, future reports will be improved consequently.

Strandings in the Philippines have generally increased through time. In a moving average of the annual
stranding frequencies from 2005 to 202Be first six years (2008010) was 37, followed by the next

six (20132016) was 84, and the last six years (2@D22) was 114The annual frequencies have
apparently plateaued since 2014 but the plateau was starting to decline in 2021. Although a decline
in the plateau was observed, the stranding events are still ,haglal oscillations are expectedhe
sustainedhigh number of stranding events may be an artifact of various factors. The growing network
of PMMSN, accessibility of electronic communication, and to roads, of the masses contribute to this
sustained reporting. Aragones et al. (2023, manuscript subn)ittehtified that the strandings may

be caused by various natural and anthropogenic factors including seasonal and oceanographic factors,
fisheries interactions, chemical and noise pollution, and diseases. The PMMSN through the Marine
Mammal Research ando@servation Laboratory of the UP IESM is continuously investigating the
causes and effects of these factors on marine mammal strandings nationwide.

The previous Technical Report (TR) showed that there were distinct regional hotspots in each island
group of Luzon, Visayas and Mindanao from 2005 to 2020 dataset. In that TR (Aragones et al. 2022),
the top five regions were Region 1 (n=26), Region 5@n-Region 6 (n=25), Region 4B (n=22) and
Region 7 (n=23). In the current TR, the top five regions were Region 1 (n=52), Region 12 (n=25), Region
5 (n=24), Region 6 (n=24), and Region 4B (n=18). Region 1 had doubled its stranding events in the
current TRi§=52) from the previous TR (n=26). Region 1, Region 4B, Region 5, and Region 6 remained
as regional hotspots based on the previous TR and Region 12 emerged as a new regional hotspot in
the current TR. These five regional hotspots accounted for 64% ofthkdtranding events from

2021 to 2022.

Grids of 15 x 15 km were employed via fishnet grids to visualize the specific areas where stranding
events frequently occurred. About 35% of the total grids (495 of 1422) along the Philippine coastline
had stranding events from 2005 to 2022 (see FigureThg grids with strandings were further
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categorized into very high, high, medium and low based on mean annual stranding rates. A total of 33
municipality/city stranding hotspots were identified (see Table 2). Among the 33 stranding hotspots,
seven municipalitiegitieshave very high mean annual stranding rate grid category. These were Santa
Ana (with a mean annual stranding rate of 1.2778), B&8lmathern Currimao (1.2222), Dagupan City
Eastern Lingayen (1.1111), Western LingayabradorSual (0.9444), Pagudpud (0.838Cabugao
SinaitSan Juar(0.8889), and Sanchez Mi€laveria (0.8333). llocos Region remains the primary
region of concern since it hosts 14 stranding hotspot municipalities/cities. Moreover, Regions 2, 5, 11,
and 12 were considered as areas of concern.

The identified municipal/city level areas of concern should be the primary or focal areas of interest
for the concerned Provincial Fisheries Officers and BFAR Regional Directors in terms of strategic
management or planning for training requests and the ljk&.g., implementation of their stranding
response). The top five provinces for 262022 data were Sarangani (n=22), llocos Sur (n=20),
Pangasinan (n=14), llocos Norte (n=11), and Cagayan (n=10). This is the first time that the top province
(Sarangani) as outside of Luzon.

In terms of seasonalityd2% of the total strandings occurred during MAM season (n=72), 30% during
JJA season (n=62), 21% during SON season (n=46), and 19% during DJF seastime(m=a}8ity of

the strandings in 2021 to 2022 involved single stranding events (n=201). There were only six records
of mass strandings, two out of habitat, and 14 UMEste that most if not all of the UMEs were
probably caused by dynamite blaséad that ~86% (12 of 14) of the UMESs occurred in Regibgaln,

caution must baaken in interpreting these results as the dataset analyzed involved only two years.

The top six most frequently stranded species iis feriodwere spinner dolphins (n=34), shdiihned

LAt 20 6KItS O0ylTuco0X RdA2y3 O0yIrunids wAiaazQa R2f LJ
spotted dolphin (n=16). The sustained high stranding records of dugong has been alarming. Based on

the previous TRdugongshad a total of 84 stranding records for 16 years (from 2005 to 2020)
nationwide. Meanwhile, from 2005 to 2022, the dugong strandings had increased to 104, with a 20
stranding differenceafter two years only. Thisesulted in an increase in theannual average of
strandeddugongs fronb (2005¢ 2020) to 6 2005 to 2022. The top three provinces with the most

dugong stranding incidences in theyR period were Sarangani (n=6), Palawan (n=4), and Guimaras

(n=3).

Overall,about 55% (n=122) of the recorded events in 2021 and 2022 involved live marine mammals.
The rest were found dead upon sighting (45@it of all stranded marine mammals found initially
alive, 54% were released (n=66), 23% died (n=34), 8% rehabilitated (n=10), and 10% have
undetermined status (n=12). Out of the 10 marine mammals rehabilitated, eight died, one released,
and one transportedo Ocean Adventure for longrm and professional care. Again, these trends and
patterns of strandings, and redses and rehabilitations would not have been possible if not for the
efforts of the PMMSN.
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INTRODUCTION

A weltmaintained stranding database is key to understanding marine mammal strandings as well as
long-term environmental changes. Data collection and archiving of samples from stranded marine
mammals provide insights on numerous rare and esedangered species. Also, letegm stranding
datasets can account for marine mammal species composition, distribution, movement patterns,
proxies to their population sizes (Norman et al. 2004, Pyenson 2011) and ocean and human health
(Moore 2008, Bossa2011). Moreover, beached specimens can yield valuable records on anatomy,
life history, genetics, disease, parasites, contaminants and feeding ecology that are otherwise hard to
obtain when studying marine mammals in the wild (Perrin and Geraci 2002 ,&/¢irah. 2016).

The collected data and samples from stranded marine mammals in the country have made many
opportunities for studying several aspects of these rarely studied animals possible. For instance, in
2015, a comprehensive study on microbiology of stranded cetaceas investigated by Obusan et

al., detecting potentially pathogenic microbes. Similarly, stranding events from 2012 to 2013 and 2017
to 2018 provided information on the antibiotic resistance of pathogenic microorganisms from select
stranded cetaceans (@bkan et al. 2018, Obusan et al. 2021). Obusan et al. 2019 also utilized stranding
occurrences from October 2016 to August 2018 and detected the likelihood of toxoplasmosis and
leptospirosis in cetaceans. Furthermore, De Guzman et al. 2020 examined tawopisignolecularly
FNRY aStSOG al YL Sa FNRBY uamdpd {GdzRASA SEI YAYAy
determining plausible pathogenic infections and antimicrobial resistance among and within
populations. Similarly, a study by Bondoc et al. (2@t&mpted to examine the causes of stranded
marine mammals in the country using histopathological and hematological techniques. In the case of
impacts of human interaction on marine mammal stranding, evidence was provided by the study of
Obusan et al. 20165tudies on acoustic trauma from blast fishing related stranded marine mammal
victims were investigated by Paccini et al. (2016) as well as the transmission beam pattern of a
rehabilitated spinner dolphin (Smith et al. 2019). Blood values for the dateielef spinner dolphins

have been established from rehabilitated stranders (Suarez et al. 2019) enabling a better clinical
approach for addressiniipe most commorstrandedspecies in the countryContamination levels of
polychlorinated biphenyls (PCBsgme analyzed in a stranded dwarf sperm whale in Camarines Sur
and roughtoothed dolphin in Zambales (Bondoc et al. 2021). In 2023, the first case of cetacean
morbillivirus was reported by Suarez et al. Sopwtions of the databasewere also used for
elucidating the interactions of plastaollution with marine megafauna in Southeast Asia (Omeyer et

al. 2023). The comprehensive stranding database of the country has been utilized to elucidate the
ecology of these animals (@gones et al. submitted). An initial analysis was conducted by Aragones
et al. 2010 using the compiled stranding data from 1998 to 2009 examining spatial and temporal
trends as well as identifying potential geographical hotspots. More comprehensive asalfytee
national stranding database from 2005 to 2016 was conducted by Aragones and his colleagues in 2017.
The first Technical Report served as the primary assessment of thaelong(12 years) marine
mammal stranding dataset collected since 2005. Téwosd and third Technical Reports (Aragones
and Laggui, 2019; Aragones et al. 2022) utilized biennial analyses to ensure early identification of
issues related to stranded marine mammals nationwide.

This fourth Technical Report aims to continue what the third report did. That is to highlight the results
of the ongoing investigation of the various aspects of marine mammal strandings in the Philippines.
Specifically, the purpose of this report are to) (hap stranding events per region, and identify

stranding hotspots on a municipality/city level using the previous (2005 to 2022) and recent (2021 to
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2022) dataset, (2) examine trends of recent stranding data (2021 to 2022) regarding spatial (by regions
and provinces) and temporal variation or patterns and other information, and (3) report general
stranding information such as stranding category, difjpms age class, sex, species composition,
proportions of refloated/released and rehabilitated stranded marine mammals.

These Technical Reports offer valuable information since data on marine mammals in the Philippines
is wanting. This information is basic for the protection and conservation of marine mammals in the
Philippines. Also, these reports identify marine mamnuaspot areas relevant to the municipal/city,
provincial, and regional levels. The systematic collection and collation of stranding data in the country
has been providing information on One Health: marine mammals, environment, and humans. The
Memorandum ofAgreements between PMMSN and the various Regional BFAR offices, authorizing
PMMSN to conduct its five core activities: rescue, release or refloat, rehabilitate, repository of samples
and research remains vital. Similarly, an enabling MOU exists betweenSRMAhd the Marine
Mammal Research and Conservation Laboratory (MMRCL) of the Institute of Environmental Science
& Meteorology of the University of the Philippine®iliman, its research arm. The main strengths of
this national stranding network are itsy@owered chapters and focus on science.

METHODS

The primary methods in collecting and collating stranding data followed the first Technical Report in
2017 (Aragones et al.). As in previous Technical Reports, the overall dataset is updated in this report,
which now covers the period from 2005 to 2028¢tising on biennial years of 2021 to 2022. These
recent stranding records were analyzed for general, regional, and provincial trends of stranding
frequency by year, month, season, stranding category, initial disposition, age class, sex, species. The
spatial coverage presented in this report was specific to regions, provinces, and municipalities/cities
as these are important for administratiignanagement)purposes. The stranding data was also
presented in the more classic seasonal conte@etemberdanuaryFebruary (DJEMarch-April-May

(MAM), line-duly-August (JJAReptemberOctober-November (SON)

A similar method (fishnet grids) was used in spatially simplifying the stranding data and determining
the stranding hotspots. However, in this report, the mean annual stranding rates were used for the
grids instead of the total stranding frequency. Theastting data that were collected from various
sitio/barangay/municipality/city were projected into stranding points in ArcGIS 10.5. The stranding
points were split into years (2068022), producing 18 shapefiles. Fishnet grids of 15 km x 15 km were
producedalong the Philippine coastline using the Fishnet tool in ArcGIS 10.5. The 15 x 15 km grid size
was used based on the assumption that this size represents the extent or coverage of most
municipalities or cities coastline. The grids were then spatiallyeglry each annual stranding point
shapefile. The 18 spatially joined grids were then converted into raster to calculate the mean annual
stranding rates using the Calculate Statistics Tool. The stranding fishnet grids were classified into four
classes usintipe Natural Jenks classification scheme. The four classes were described as low, medium,
high, and very high mean annual stranding rate grid. Those grids that were classified as high and very
high grid were considered as stranding hotspots. The overlgpmuanicipalities/cities in those grids

were determined and identified as municipality/city stranding hotspots.
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RESULTS

GENERAL TRENDS DRANDING&VENTEN THE PHILIPPINES

There were a total of 1409 marine mammal stranding events recorded in the Philippines from 2005 to
2022 (18 years). From 2021 to 2022y(2period), there were 223 recorded stranding events which
accounts for 16% of the total strandings of theyi8eriod Stranding events were increasing in the
18-yr periodg in a moving average, the first six years had 37 events, the next six years had 84 events,
and the last six years had 114 events.

A total of 1422 15 km x 15 km fishnet grids were generated along the Philippine coastline. Out of the
1422 grids, 495 grids or 35% had stranding occurrence (Figure 1 and Table 1). Figure 1 also shows the
mean annual stranding rates per 15 km x 15 km gadohf2005 to 2022. Out of the 495 stranding grids,
seven grids had very high mean annual stranding rates (0.7779 to 1.2780), 27 grids had high mean
annual stranding rates (0.3890 to 0.7778), 82 grids had medium mean annual stranding rates (0.1668
to 0.3889) and low mean annual stranding rates (0.0556 to 0.1667). Municipalities/cities within the
very high and high mean annual stranding rate grids were considered as stranding hotspots or areas
of concern. The 33 stranding hotspots were listed in Table 2. AW of the stranding hotspots

were in Luzon (23 municipalities/cities), 3% were in Visayas (1), and 27% were in Mindanao (9). Among
regions, Region 1 had the most stranding hotsppts4 municipalities/cities. Following Region 1,
Region 5 and Region 1Aadthe second most stranding hotspots with 4 municipalities/cities each.

In 2021 and 2022, the 223 stranding events involved 260 marine mammal individuals 4 Beole
Figure 2). More events occurred in 2021 (n=116) than in 2022 (n=107). Region 1 remained the region
with the most stranding events (n=52) in total in the 2 years. This was followed by Region 12 (n=25),
Region 5 (n=24), and Region 6 (n=24). The regiibrtie least stranding frequency in they2 period

was NCR (n=1) which occurred only in 2022.

In terms of provincial stranding events (Figure 8), Sarangani was the top province with the most
stranding events having 11 strandings both in 2021 and 2022 (n=22). llocos Norte followed with 20
strandings in the &r period and mostly all strandings oceced in 2022 (n=18). Other provinces
included in the top five with the highest stranding events were Pangasinan (n=14), llocos Norte (n=11),
and Cagayan (n=10). In these three provinces, most of the events occurred in 2022.

By season, stranding events mostly occurred during the MAM (n=72) and JJA (n=62) seasons in the 2

yr period. The DJF season had 43 events and the SON season had 46 events. Stranding frequency by
season by region from 2021 to 2022 was shown in Figure 9y Mtmanding events during the MAM

season occurred in Region 1 (n=19), Region 5 (n=8), and Region 4B (n=7). During the JJA season, Region
1 (n=12), Region 12 (n=10), and Region 6 (n=8) had the most events.

Most stranding events involved single individuals (n=201), 108 events in 2021 and 93 events in 2022
(Figure 3). Meanwhile, six mass stranding events involve8 thdividuals, two strandings involved

out of habitat events of 51 to 76 individuals, and l#astlings were UMEs. UMHS these cases,
involved one to two individuals in which dynamite fishing was the cause of strandings.

In 2021 and 2022, 55% of the stranding events (n=122) involved events in which the animal was initially
seen alive (Figure 4). On the other hand, 45% (n=100) involved dead stranding events. Only one event
involved mixed (alive and deadpimaldisposition in which a mass stranding event happened. The
percentage of live stranding events was high compared to the last biennial result in which only 38%
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(n=81) were alive. Of the alive stranding events, 54% were released (n=66), 23% died (n=34), 8%
rehabilitated (n=10), and 10% had undetermined status (n=12). As for the age classes of strandings, a
high percentage (72%) of the incidences involved adu#t$gt) (Figure 5). About 21% were subadults
(n=47), 4.5% were calves (n=10), 1% involved methHpairs (n=2), 1% had mixed age classes (n=2),
and 0.4% was neonate (n=1).

The sex of stranded marine mammals is shown in Figure 6. Many of the events involved females (31%)
with 29 events in 2021 and 41 in 2022. For males, there were about 26% stranded in total igprthe 2
period ¢ 35 events in 2021 and 23 in 2022. There werewi¥a mixed sex (n=4) and 0.4% with
female/male calf stranding incidence. A considerable percentage (40%) of the stranding events had
undetermined sex (n=90), 49 events in 2021 and 41 in 2022.

A checklist of marine mammals confirmed in the Philippines with stranding recordsgsen is shown

in Table3. The number ofmarine mammakpecieswith stranding recordger region ranged froné

to 20. To date,Regions 2 and 11 have the highest number of species (@@@ye the mosdiverse
among the region$ollowed by Regions 5 and 6 (n=19je NCR, which has the smallest coastal and
marine areaconsequentlyhas the lowest number of species @)=or is theleast diverseThere were
only two speies that were present in all regions: spinner dolphin and méieaded whale.

The species composition of stranded marine mammals in 2021 and 2022 is shown in Figure 7. There
were 22species otetaceanglusdugongrecorded in the Zyr period. These figures were similar to
the last biennial report (Aragones et al. 2022). The top six species in 2021 and 2022 were spinner

dolphins (n=34), shof A Y Y SR LIAf 20 6KIFIfS oO0ylTucoX RdzA2y3 06yT

dolphin (n=16), and pantropical spotted dolphin (n=16).
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TABLEL. TOTAL NUMBER dB X 15KM GRIDS WITAND WITHOUSTRANDINGECORDS! THEPHILIPPINES

Count
Total15x 15 kngrids along Philippine coast 1422
Number of grids with strandings 495
Number of grids with mean annual stranding rates of 0.0556 to 0.1667 (low rate) 379
Number of grids withmean annual stranding rates ofl®&68to 0.3889(medium rate) 82
Number of grids with mean annual stranding rates @830to 0.7778(high rate) 27
Number of grids with mean annual stranding rates @f709to 1.2780(very high rate) 7
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TABLE2. STRANDING HOTSPOTS OR GRIDS WITH HIGH AND VERY HIGH MEAN ANNUAL STRANDING RATES

e . : Mean annual

Municipality/City Province Region stranding rate
Santa Ana Cagayan Il 1.2778
BadoeSouthern Currimao llocos Norte I 1.2222
Dagupan Citfgastern Lingayen Pangasinan I 1.1111
Western LingayethabradorSual Pangasinan [ 0.9444
Pagudpud llocos Norte [ 0.8889
CabugaseSinaitSan Juan llocosSur Il 0.8889
SancheMira-Claveria Cagayan Il 0.8333
Alaminos City Pangasinan I 0.7778
Del Gallego Camarines Sur \% 0.7778
Mati City Davao Oriental Xl 0.7222
MalapatarrAlabel Sarangani Xl 0.7222
Southern Davao City Davao del Sur Xl 0.6667
Maco-MabiniTagum City Compostela Valley XI 0.6111

Davao del Norte

PulupandarBago City Negros Occidental Vi 0.6111
Pasuquin llocos Norte [ 0.6111
Cagayan de Oro City Misamis Oriental X 0.5556
Glan Sarangani XIl 0.5556
Narvacan llocos Sur [ 0.5556
San Fernando CHgauang La Union I 0.5556
Bolinao Pangasinan I 0.5556
Northern Davao City Davao del Sur XI 0.5000
Zamboanga City Zamboanga del Su IX 0.5000
Maasim Sarangani Xl 0.5000
PaoayNorthern Currimao llocos Norte [ 0.5000
MagsingalSanto Domingo llocos Sur I 0.5000
San Juan La Union I 0.5000
Padre Burgo#\gdangan Quezon IV-A 0.5000
General Santos City South Cotabato XIl 0.4444
Dasol Pangasinan I 0.4444
Morong Bataan i 0.4444
Legazpi City Albay \% 0.4444
Gubat Sorsogon V 0.4444
Barcelona Sorsogon \ 0.4444
Odiongan Romblon IV-B 0.4444
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Spinner dolphin —

Short-finned pilot whale KN 15
Dugong __8—| 1
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Unidentified balaenopterid I 2

Marine mammal species

Cuvier's beaked whalelfilfl 2
Irawaddy dolphin 18 1

Common bottlenose dolphin_ 2
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Blainville's beaked whalclill 1

Omura's whale T 1
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TABLE3. CHECKLIST OF MARINE MAMMAL SPECIES CONFIRMEPHINIPABNES WITH RECORDED STRANDINGS PER

REGION(20032022)

SPECIES 1 2 3 4A | 4B | 5 6 7 8 9 10 | 11 | 12 13 | BARMM | NCR
Spinnerdolphin K |[K |[K |K |K |[K |[K |K |[K K |K |K |K K | K K
AN & Gohplirg K |K |K |K |[K |[K |[K |[K |K |K |[K |K |K K | K
Dugong K |[K |[K |[K |[K |[K K |K |K |K K | K
Rssd3dolphin K |[K |K |K |[K |[K |K |[K |[K |K |[K |K
Melon-headed K |K |K |K |[K [K |[K |[K K |K K |K K K | K K
whale
Pygmy spermwhalg K | K | K |K |K |K |K |K |K |K |K |K |K K | K
Pantropical spotted| K | K | K |K | K | K | K |K K | K [K |K K
dolphin
Dwarfspermwhale| K | K |K |K |K |K |K |K |K |K |K |K |K K K
Shortfinned pilot K |K [K K |K |[K |K K | K | K |K K
whale
Sperm whale K | K K |[K |[K |K |K |[K [K K | K K | K
Indo-pacific K |[K |[K |K |K |[K |[K |[K |[K |[K K |K |K K
bottlenosedolphin
Roughtoothed K |[K [K |K |K K | K K | K K | K
dolphin
Common K [ K K |K |[K |[K |K K | K
bottlenosedolphin
Stripeddolphin K |[K |K |K K K K | K K K
Pygmy killer whale

K | K | K K | K K | K K
False killer Wwale K |[K |K |K [K |[K [K |[K K | K |[K |K K
Cuvief beaked
whale K | K K K |[K |K |K |K K | K
Brydel whale K |[K |[K |K |K [K K K | K K | K
Blainville® beaked
whale K [ K K [ K K K | K | K K
Irrawaddy alphin K | K |K
Humpback whale

K | K | K
Omura@ whale K K K | K K K
Longma® beaked
whale K K KF
Fin whale K | K K
Deranayigala's
beaked vhale K
Gingkatoothed
beaked whale K
Killer whale KFF
Common dolphin K
Minke whale K™
Blue whale
TOTAL 18 120 |18 |18 |18 |19 |19 |18 |12 | 15|15 | 20 | 17 13 | 11 6

*2003, **2004, ™ (from Herre 1925)
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TABLE4. NUMBER OFTRANDING EVESAND INDIVIDUALBER REGION FR@M21T02022.

Region 2021 (no. of 2022 (no. of Total (no. of
individuals) individuals) individuals)

I (llocos Region) 12 40(45) 52(57)
Il (Cagayan Valley) 3(5) 8(13) 11(18)
[l (Central Luzon) 3 3 6
IV-A (CALABARZON) 6 3 9
IV-B (MIMAROPA) 14 4 18
V (Bicol Region) 18(43) 6 24(49)
VI (Western Visayas) 13 11 24
VIl (Central Visayas) 6(7) 1 6(7)
VIII (Western Visayas) 8 3 11
IX (Zamboanga Peninsul 6 2 8
X(Northern Mindanao) 4 3 7
XI (Davao Region) 3 3 6
Xl (SOCCSKSARGEN) 11 14 25
XIII (Caraga) 6 2 8
BARMM 3 4 7
Total 116(143) 107(117) 223(260)
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Stranding per region

REGIONL (ILOCOEGION

llocos Region remains the top region with the highest marine mammal stranding incidences (n=52;
see Tabld). The distribution of stranding events in 2021 and 2022 in the region is shown in Figure 10.
There were 12 stranding events in 2021 and 40 stranding events in 2022. At the provincial level, llocos
Sur had the most stranding events in total (n=20) (Figure It had 18 stranding events in 2022 and

only two in 2021. Following llocos Sur, Pangasinan was the second province with the most strandings
(n=149. llocos Norte had a total of 11 stranding events (four in 2021 and seven in 2022) and La Union
had a total of seven stranding events (two in 2021 and five in 2022).

Region 1 hosts the highest number of municipality/city hotspots (n=14) (see Table 2 and Figure 10).
The mean annual stranding rate fishnet grids shown in Figure 10 covers the 2005 to 2022 dataset.
There was a total of 36 grids with strandings along theodoRegion coastline. There were 11 low
grids, ten medium grids, eight high grids, and six very high grids. The stranding municipality/city
hotspots in Region 1 were as follows: high ggéasuquin (0.6111), Narvacan (0.5556), San Fernando
City-Bauang ((6556), Bolinao (0.5556), Paehiprthern Currimao (0.5000), Magsing&hnto Domingo
(0.5000), San Juan (0.5000), and Dasol (0.4444) and very high; @atdoecSouthern Currimao
(1.2222), Dagupan Cifyastern Lingayen (1.1111), Western LingdyabradorSwal (0.9444),
Pagudpud (0.8889), Cabug&maitSan Juan (0.8889), and Alaminos City (0.7778).

All months had strandings in total in they period (Figure 12). Among months, March had the highest
stranding incidence (n=9) but with only one stranding in 2021. This was followed by June and
December in which both had six stranding events. August @otbber had the least stranding
incidence with only one stranding event each.

In terms of seasonality, about 37% of the strandings occurred in the MAM season (n=19), 23% in the
JJA season, 21% in the SON season, and 5.2% in the DJF season (n=10) (Figure 13). llocos Sur had the
highest stranding events during the DJF season (n=Z022 and had strandings in each season of

2022. Meanwhile, Pangasinan had significantly the highest strandings during the MAM season of 2022
(n=8). llocos Norte had strandings in all seasons of 2021 and 2022. La Union had low and intermittent
seasonal stmadings.

There were 14 marine mammal species that stranded in llocos Region inythpe?iod (Figure 14).

Spinner dolphin was the species with the most stranding incidences in the region (n=11) with
significantly high strandings in 2022 (n=10). Nexhtspinnerdolphin is the shorfinned pilot whale

with eight strandings in 2022 and no stranding in 2021. The other top species were pantropical spotted

R2f LIKAY oO0yTlyoX Lk3IYE 1Aff SN 6KEHeéaBedwhilE @36 CNJIJ & SNI

There were 39 single stranding events, one mass stranding, and 12 UMEs recorded in Region 1 (Figure
15). The mass stranding event occurred in llocos Sur in 2022 that involved two spinner dolphins. The
UMEs recorded occurred in llocos Sur (n=6), Pangaéir), and La Union (n=1) in 2022. The UMEs
involved shorifinned pilot whales and the cause of strandings was most likely dynamite fidthireg).

that there wasa total of 14 UMEs for this entire TR. Thus, Region 1 has 86% (n=12) of all thérlJMEs.
our recent cetacean survey in Lingayen Gulf, our team recorded dynamite blasts using hydrophone in
several instances and places within the coastlines of La Union and Pangasinan. It is alarming as these
blasts are now most likely remotely detonated underwaterdanmith no surface water splashes
occurring.
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REGION2 (CAGAYANALLEY

The distribution of stranding events in 2021 and 2022 in Region 2 is shown in Figure 16. There was a
total of 11 stranding events in thes# period, three stranding events in 2021 and eight stranding
events in 2022. Cagayan province had the highest singnithcidences with a total of 10 stranding
events (three in 2021 and seven in 2022) (Figure 17). Meanwhile, Batanes had only one incidence
which occurred in 2022.

Region 2 had a total of 20 stranding grids and had two municipality/city hotspots (see Table 2 and
Figure 16), one of which is classified as the hottest stranding hotspot across the Philipfiaet

Ana with a mean annual stranding rate of 1.2778. Timeiohotspot was Sanchez Mi@averia with

a mean annual stranding rate of 0.8333. These two hotspots belong to the very high grid category.
There were five medium grids and 13 low grids.

There were only seven months with strandings in Region 2 (Figure 18). Stranding events were the
highest in July (n=3). March and October had two stranding events each. January, February, April,
June, and December had no strandings in the Beriod.

For the seasonality, JJA and SON had the highest stranding incidence, both of which had a total of four
strandings (Figure 19). All strandings in the SON season occurred in Cagayan in 2022. Meanwhile, the
only one stranding event in Batanes occurred in 4 season.

There were eight species of marine mammals that stranded along the coast of Region 2 igrthe 2
period (Figure 20). Pantropical spotted dolphin was the most frequent species to strand in Region 2
(n=3). This was followed by the pygmy sperm whale (n=2).r&kt of the species had only one
stranding event eachNote that Regior® together with Regiorl1 have the most diverse assemblage

of marine mammals by region (see Table 3).

There were nine single stranding events and two mass strandings recorded in Region 2 (Figure 21).
The mass stranding events occurred in Cagayan in 2021 and 2022. The 2021 mass stranding involved
three individuals of shortinned pilot whale and the 2022 rsa stranding involved six Indeacific
bottlenose dolphins. The later mass stranding event was ddislteries interaction abycatd (beach

seine).
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REGIONB ((ENTRALUZON

The distribution of strandingvents in 2021 and 2022 in Region 3 is shown in Figure 22. There was a
total of six stranding events in they2 period, three stranding events in both 2021 and 2022. Bataan
had the highest stranding incidences with a total of four stranding events, f@oding events each

in 2021 and 2022 (Figure 23) Aurora and Zambales had only one stranding event each.

Region 3 had a total of 27 stranding grids (see Table 2 and Figure 23). The region had only one
stranding hotspot; Morong in Bataan with a mean annual stranding rate of 0.4444. There were 17
low grids and nine medium grids.

There were six months with stranding events in Region 3 (Figure 24). There were two strandings in
September, one each in 2021 and 2022. The rest of the months with strandings had one stranding
event each. These months were March, May, November, and Degembe

In terms of seasonality, stranding incidences in Region 3 occurred mostly in the SON season (n=3)
(Figure 25). Two of which occurred in Bataan and one in Aurora. There were two incidences in the
MAM season and one in the DJF season.

There were five marine mammal species that stranded along the coast of Region 2 Hyrtherid

(Figure 26). The top species theas frequentlystranded in this region was the striped dolphin (n=2).

The rest of the species had only one stranding event ed@iNJ & SN & R2f LIKAY I & LAY Y !
whale, and pantropical spotted dolphin. For the stranding category, all stranding events im Reégio

the 2-yr period involved single stranding events (Figure Riote that Region 2 together with Region

11 have the most diverse assemblage of marine mammals by region (seeYable
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REGIOMIA (CALABARZON)

The distribution of stranding events in 2021 and 2022 in Region 4A is shown in Figure 28. There was a
total of nine stranding events in they# period in thisregion, six events in 2021 and three in 2022.
Quezon province had the most stranding incidences with a total of eight stranding events (six in 2021
and two in 2022) (Figure 29). Batangas had only one stranding event which occurred in 2022.

Region 4A had a total of 35 stranding grids. The region had one stranding hotspot classified as a high
grid ¢ Padre Burgo#\gdangan in Quezon with a mean annual stranding rate of 0.5000 (see Table 2
and Figure 28). There were 30 low grids and four meditdsg

There were only six months with strandings in Region 4A (Figure 30). Stranding events of 2021
occurred in January (n=1), March (n=1), April (n=2), June (n=1), and July (n=1). Meanwhile, all
strandings of 2022 occurred only in one motNovember (n=3).

Stranding events in Region 4A occurred across all seasons (Figure 31). There were three stranding
events each during the MAM and SON season. All strandings in the MAM season occurred in Quezon
in 2021. There were two stranding events in the JJA seasooranth DJF.

There were eight species of marine mammals thate strandedalong the coast of Region 4A in the

28 NJ LISNA2R OCA3IdzZNBE oHUOUD wAaazQa R2fLKAY o6Fa GKS
(n=2). The rest of the species had only one strandisginner dolphin, unidentifiedalaenopterid
EPAYOAEESQa 0SFTSR 4KFEESS CNIaSNDRDa R2fLKAYS Rgl
spotted dolphin. For the stranding category, all stranding events involved single strandings (Figure 33).

40



Marine mammal strandings in the Philippines fron22@ 2022

120°0'0"E 121°0°0"E 122°0'0"E 123°00"E
1 1 1 1

15‘0l'0'N

14'0|’0'N

13’0"0““

Legend
Mean annual stranding rates (O 2021 strandings
" 0.055556 - 0.166667 @ 2022 strandings
B 0.166668 - 0.388889 [ ]Provincial capitals
[ 0.388890-0.777778

1
15°0°0"N

1
14°0°0"N

|
13°0°0"N

B 0777779 - 1.277780 ©
N
Il 1 1 ]
120°0'0"E 121°0'0"E 122°0'0"E 123°0'0"E

FGURER28. MARINE MAMMAL STRANDING STANREGIOMA (CALABARZQN

41



Marine mammal strandings in the Philippines fron22@o 2022

m 2021
02022

Stranding frequency

Batangas Quezon
Province

HGURR29. STRANDINGPER PROVINCE FRRB21 AND2022 IN REGIOMA(CALABARZQN

1
m 2021
02022

1.2

] -

Stranding frequency
o o o o
o N AN (o)) o) =
|
I —

(4 X X < X X
'bd 'bt\ ,\(‘f\ Q(\ @Ib\\ & \)\*\ RS () ~<)Q, soQ, ‘0?’
NS\ & S &
2 X \} N 2 (@ ) )
N @ Q/Q\' éo\\ Q?/(’
f

Month

FHGURE30. MONTHLYDISTRIBUTION OF STRANBIRROM2021T02022IN REGIOMA(CALABARZQN

42



Marine mammal strandings in the Philippines fron22@o 2022

N
ol

Z)

mDJF
O MAM

=
ol

JIA
@ SON

Stranding frequency
-

o
ol

2021 2022 2021 2022

Batangas Quezon

Province

HGURE31. SEASONAL DISTRIBUTION OF STRASBR@/2021702022IN REGIOMA (CALABARZQN

Risso's dolphin — 2

Unidentified balaenopterid 1 1
& Blainville's beaked whalc/ ... 1
[S]
a . m2021
n Fraser's dolphin 11
02022

Pygmy sperm Wha'e_ 1

Pantropical spotted dolphin 11

0 0.5 1 15 2 25 3
Stranding frequency

HGURE32. STRANDED MARINE MAMMAL SPECIES RRAUT02022IN REGIOMA(CALABARZQN

43



Marine mammal strandings in the Philippines fron22@ 2022

:

Stranding frequency

1
l .
0

2021 2022

2021 2022

Batangas Quezon

Province

HGURE33. STRANDING EVENT CATEGSRROM2021T02022IN REGIOMA (CALABARZQN

44



Marine mammal strandings in the Philippines fron22@o 2022

REGIOMIB(MIMAROPA)

Thedistribution of stranding events in 2021 and 2022 in Region 4B is shown in Figure 34. There was a
total of 18 stranding events in they period in this region, 14 events in 2021 and four events in 2022.
Most of these stranding events occurred in the grmes of Palawan (n=7) and Oriental Mindoro (n=6)
(Figure 35). Romblon had two stranding incidences and the rest of the provinces had one stranding
event each which occurred all in 2021.

Region 4B had a total of 46 stranding grids. The region had one stranding hotspot, classified as a high
grid, located in Odiongan, Romblon with a mean annual stranding rate of 0.4444 (see Table 2 and
Figure 34). There were 5 medium grids and 40 low grids.

Stranding events in Region 4B occurred in almost every month except on February and July (Figure
36). The highest incidences occurred in the months of April, May, and November, all of which had
three stranding events each. The rest of the months with sthags had one to two strandings.

Figure 28 shows the seasonal distribution of strandings per province in Region 4B igrtperibd
(Figure 37). Stranding incidences occurred the highest during the MAM season (n=7), followed by the
SON season (n=5). JJA had four stranding events art®dko. About 43% of the strandings in the
MAM season occurred in Oriental Mindoro in 2021. Meanwhile, all seasons in Palawan had stranding
incidences.

There were nine marine mammal species that stranded along the coast of Region 4B-yr {hexidd
OCAIdzNE oyo® ¢K Rdz32y3 FyR wAidaazQa R2fLKAY 6SNB
with four strandings each. The dugong had two stragdiin 2021 as well in 2022. On the other hand,

Fff A0NXYRAY3IEA 2F wAiaazQad R2fLKAY 200dzZNNBR 2yf @
were: dwarf sperm whale (n=2), shditined pilot whale (n=2), Ind®acific bottlenose dolphin (n=2),

fat S 1Af€fSNI gKFHES 6yImoY &ALAYYSNI R2f LIKAY 6yl mM0Z
stranding events in this region involved single strandings (Figure 39).
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REGION (BICOLREGION

The distribution of stranding events in 2021 and 2022 in Region 5 is shown in Figure 40. Region 5 was
the top three region with the highest stranding events (see Table 2). There was a total of 24 stranding
events in the Zyr period in this region, 18 evemtin 2021 and six events in 2022. Most of these
stranding events occurred in the provinces of Masbate (n=8) and Camarines Sur (n=7) in which 75
86% of its strandings occurred in 2021 (Figure 41) Sorsogon had three stranding events, Catanduanes
and Albay hd two stranding events each, and Camarines Norte had one stranding event.

Region 5 had a total of 73 stranding grids, the highest number of stranding grids across all Philippine
regions. The region had four stranding hotspots that were classified as high grids (see Table 2 and
Figure 40). The stranding hotspots were Del Gall€pmarines Sur (0.7778), Legazpi City, Albay
(0.4444), Gubat, Sorsogon (0.4444), and Barcelona, Sorsogon (0.4444). There were nine medium grids
and 60 low grids.

Stranding events in Region 5 occurred in almost every month except on April, July, and December
(Figure 42). The highest incidences occurred in May with seven strandings, six in 2021 and one in 2022.
The rest of the months with strandings had three to @tendings each.

Figure 43 shows the seasonal distribution of strandings per province in Region 5 hyrtiperdod.
Stranding incidences occurred the highest during the MAM season (n=8), followed by the JJA season
(n=6). DJF and SON had five strandings each. About 8@%sifandings in the DJF season occurred

in Camarines Sur in 2021. Strandings during the MAM season occurred in every province of Region 5
except in Albay.

There were 11 marine mammal species that stranded along the coast of Region 5 igrtperibd

(Figure 44). Spinner dolphin was the top species that frequently stranded in the region (n=7). Short

finned pilot whale followed the list with five strandiflgy OA RSy 0Sa ¢ wWAaazQa R2f L
and dwarf sperm whale had two stranding events each. The rest of species had one stranding
incidencec pygmy sperm whale, IndBacific bottlenose dolphin, pantropical spotted dolphin, sperm

whale, Irrawaddydolphin, and pygmy killer whale.

In terms of stranding category, 20 were single stranding events, two mass strandings, and two UMEs
OCAIdzNE npoO o hyS 2F GKS Yl aa adNryRAy3 S@Syda A
Sur. There were 12 individuals released and 13 deadh ilpitial sighting. The other mass stranding

event involved two spinner dolphins in Placer, Masbate which were eventually released. The two

UMEs involved shoffinned pilot whales that stranded in Virac, Catanduanes. The cause of stranding

of UME were notlearly determined.
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REGIONS (WESTERMISAYAB

The distribution of stranding events in 2021 a2@P2 in Region 6 is shown in Figure 46. There was a
total of 24 stranding events in they& period in this region, 13 events in 2021 and 10 events in 2022.
Most of these stranding events occurred in the provinces of Negros Occidental (n=7) and Antigue (n=
(Figure 47). Aklan and Guimaras had four stranding events each, lloilo had two stranding events, and
Capiz had one stranding event.

Region 6 had a total of 45 stranding grids. The region had one stranding hotspot that was classified as
high gridg Pulupandan and Bago City, Negros Occidental with a mean annual stranding rate of 0.6111
(see Table 2 and Figure 46). There were seven mediida and 37 low grids.

Stranding events in Region 6 occurred in every month in tiye @eriod (Figure 48). The highest
incidences occurred in March and July with five strandings each. The rest of the months with
strandings had two to one strandings each.

Figure 49 shows the seasonal distribution of strandings per province in Region 6 hyrtiperdod.
Stranding incidences occurred the highest during the JJA season (n=8), followed by the MAM season
(n=7). DJF and SON had four strandings each. Fifty perfctre stranding events in the JJA occurred

in Negros Occidental. MAM strandings occurred in almost all provinces except in Capiz.

There were 11 marine mammals thakre strandedalong the coast of Region 6 in they period

(Figure 50). The dugong was the top species that frequently stranded in the region (n=63firBlecirt

pilot whale followed the list with four stranding incidences. Spinner dolphin had three stranding
eveni ® CNJ AaSNNaA R2f LAY YR RgFNF ALISNY gKFIfS KIFR
stranding incidencewA 342 Qa R2f LIKAY X aLISNY gKFIfSZI LNNIglFRRE
bottlenose dolph Y~ h YdzN} Q& ¢KIFfSd 1 ff adNryRAYy3a S@Syida i
single stranding events (Figure 51).
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REGION ((ENTRAMISAYAB

The distribution ofstranding events in 2021 and 2022 in Region 7 is shown in Figure 52. There was a
total of eight stranding events in the-y& period in this region, seven events in 2021 and only one
event in 2022. The only stranding event in 2022 occurred in Negros QriEigare 53). The province

also had two stranding events in 2021, with a total of three events (n=3). Cebu had three stranding
events as well. While, Siquijor had one stranding event.

Region 7 had a total of 45 stranding grids (see Figure 52). The region had no stranding hotspot. There
were 12 medium grids and 33 low grids in this region.

Stranding events in Region 7 occurred in five momtdanuary (n=2), March (n=2), April (n=1), May
(n=1), and July (n=1) (Figure 54). There was one stranding each in January of 2021 and 2022.
Meanwhile, the two stranding events in March all occurred i@20

Figure 55 shows the seasonal distribution of strandings per province in Region 7 yrtiper2od.

Fifty percent of the stranding events in the region occurred during the MAM season (n=4). There were
two events that occurred during the DJF season, allto€h were recorded in Negros Oriental. There

was one incidence that occurred in the JJA season which was recorded in Cebu. No stranding event
occurred during the SON season.

There were six species of marine mammals thate strandedalong the coast of Region 7 in the/@

period (Figure 56). IndPacific bottlenose dolphin topped the list of stranded marine mammals in the

region (n=2). The rest of the species had one strandingeach 4 4 2 Qa4 R2f LIKAY X ALAYYS
beakedg K £ ST CNJI a S Niihad piRRwhdldK A y = & K 2 NIi

Figure 57 showed the categories of stranding events in Region 7. Seven stranding events were
classified as single strandings and one as a mass stranding event. The mass stranding event occurred
AY {AljdzA22NI AY Haum® LG k@Y idBdiead gpoan sighidgd SN & R2
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REGIONS (EASTERNMISAYAB

The distribution of stranding events in 2021 and 2022 in Region 8 is shown in Figure 58. There was a
total of 11stranding events in the-2r period in this region, eight events in 2021 and three events in
2022. Eastern Samar and Leyte were the top provinces with the most strandings in this region (n=3)
(Figure 59). Samar had two events, while Biliran, Northern Saamat Southern Leyte had one
stranding event each.

Region 8 had a total of 38 stranding grids (see Figure 58). The region had no stranding hotspot. There
were three medium grids and 35 low grids in this region.

Stranding events in Region 8 occurred in eight months (Figure 60). There were two stranding events
each in May, July, and October. The rest of the months had only one stranding &achary, April,
June, August, December.

Figure 61 shows the seasonal distribution of strandings per province in Region 8 hyrtiperiod.

About 36% percent of the stranding events in the region occurred during the JJA season (n=4). These
occurred in the provinces of Eastern Samar, Northem&aand Samar. Twengeven percent of the
incidentsoccurred during the MAM season (n=3). DJF and SON had two stranding events each.

There were nine marine mammal species that stranded along the coast of Region 8 igrtheribd

(Figure 62). Spinner dolphin topped the list of stranded marine mammals in the region (n=3). The rest

of the species had one stranding eacindo-Pacific bdtlenose dolphin, unidentified balaenopterid,

RoFNF &LISNY ¢gKFIfST AaLISNY ¢KFIEST CNIaSNRa R2f LKA\
whale. All stranding events in the region were classified as single stranding events (Figure 63).
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REGION (ZAMBOANGAENINSULA

The distribution of stranding events in 2021 and 2022 in Region 9 is shown in Figure 64. There was a
total of nine stranding events in they# period in this region, six events in 2021 and two events in
2022. Zamboanga del Sur was the top province with the most strandings in this region (n=5) (Figure
65). Zamboanga Sibugay had two strandings and Zamboanga del Norte had one stranding.

Region 9 had a total of 24 stranding grids. There was one stranding hotspot in this region and was
classified as a high grgdzamboanga City in Zamboanga del Sur with a mean annual stranding rate of
0.5000 (see Table 2 and Figure 64). There were threeumegdrids and 20 low grids.

Stranding events in Region 9 occurred in seven months (Figure 66). There were two stranding events
in June. The rest of the months had only one stranding eatdmuary, February, March, April, July,
and November.

Figure 67 shows the seasonal distribution of strandings per province in Region 9 hyrtiperéod.
Stranding events occurred mostly during the JJA season in the region (n=3) and it all occurred in
Zamboanga del Sur in 2021. DJF and MAM season had amdlistg events each. There was only one
stranding event in the SON season, and it occurred in Zamboanga Sibugay in 2021.

There were eight marine mammal species that stranded along the coast of Region 9 iyrtheribd
(Figure 68). All species that were stranded had one incidence each. The species were an unidentified
balaenopterid, pygmy killer whale, spinner dolphin,sélkiller whale, sperm whale, Indacific

bottlenose dolphin, sholF A Y Y SR LAt 20 6KIFf S YR wAaazqQa R2f LK

were classified as single stranding events (Figure 69).
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REGIONLO (NORTHERNIINDANAY

The distribution of stranding events in 2021 and 2022 in Region 10 is shown in Figure 70. There was a
total of seven stranding events in they2 period in this region, four events in 2021 and three events

in 2022. Misami®ccidental was the top province with the most strandings in this region (n=4) (Figure
71). Misamis Oriental had two strandings and Camiguin had one stranding.

Region 10 had a total of 19 stranding grids (Figure 70). There was no stranding hotspot in this region.
It had three medium grids and 16 low grids.

Stranding events in Region 10 occurred in five months (Figure 72). There were two stranding events
in both January and April. The rest of the months had only one strandingcgaebruary, July, and
August.

Figure 73 shows the seasonal distribution of strandings per province in Region 10 iyrtiber®d.
Stranding events occurred mostly during the DJF season in the region (n=3) and occurred in Misamis
Occidental and Misamis Oriental. MAM and JJA seasontwadstrandings each. There was no
recorded stranding in the SON season.

There were five marine mammal species that stranded along the coast of Region 10 iprtheribd
OCATdzNBE Tnod CNIFaSNRa R2fLKAY YR wAaazQa R2f LKA
region (n=2). The rest of the species had one stragdivent eaclg spinner dolphin, false killer whale,

and pantropical spotted dolphin. All stranding events in the region were classified as single stranding
events (Figure 75).
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REGIONL1 (DAVAOREGION

The distribution of stranding events in 2021 and 2022 in Region 11 is shown in Figure 76. There was a
total of six stranding events in they? period in this region, three events each in 2021 and 2022.
Davao Oriental was th®p province with the most strandings in this region (n=4) (Figure 77). Davao
Occidental had two strandings and all these events occurred in 2022.

Region 11 had a total of 27 stranding grids and had four stranding hotspots (see Table 2 and Figure
76). The four hotspots were Mati City in Davao Oriental (0.7222), Southern Davao City in Davao del
Sur (0.6667), MactMabiniTagum City in Compostela Vallagd Davao del Norte (0.6111), and
Northern Davao City (0.5000). There was one medium grid which was located in Samal Island and 21
low grids.

Stranding events in Region 11 occurred in four months (Figure 78). Both May and December had two
stranding events. Meanwhile, April and July had one stranding event each.

Figure 79 shows the seasonal distribution of strandings per province in Region 11 igrtiperid.
Stranding events occurred mostly during the MAM season in the region (h=3) and both provinces, and
these strandings were recorded in both Davao Oriental ®avao Occidental. DJF season had two
strandings and JJA had one event. There was no recorded stranding in the SON season.

There were five marine mammal species that stranded along the coast of Region 11 iprtheridbd

(Figure 80). The dugong was the top species that frequently stranded in the region (n=2). The rest of

the species had one stranding event each dz@A S NIBAR 06K I £ ST &aLISNY 6K £ S3
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events (Figure 81Note that Regiori1 together with Regior?2 have the most diverse assemblage of

marine mammad by region (see Tab®.
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