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SUMMARY 

Bohol is located in the northeastern Bohol Sea, southern Philippines. This area has a fast 
inflow of Pacific waters through the Surigao Strait, known as the Bohol Jet. This induces 
entrainment of deep, cold, nutrient-rich waters to the surface water layer. The intensification 
of the Bohol Jet during the northeast monsoon (November–April), combined with inflow from 
the Agusan River, results in high primary productivity and plankton blooms. This area partially 
overlaps with the Sulu-Sulawesi Marine Ecoregion Ecologically or Biologically Significant 
Marine Area. Within this area there are: threatened species (e.g., Oceanic Manta Ray 
Mobula birostris); reproductive areas (e.g., Bentfin Devil Ray Mobula thurstoni); and feeding 
areas (e.g., Sicklefin Devil Ray Mobula tarapacana). 
 
 
CRITERIA 
Criterion A – Vulnerability; Sub-criterion C1 – Reproductive Areas;  
Sub-criterion C2 – Feeding Areas 
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Blue lines indicate the area meeting the ISRA Criteria; dashed lines indicate the suggested buffer for 
use in the development of appropriate place-based conservation measures 
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DESCRIPTION OF HABITAT 
 
Bohol is located in the northeastern Bohol Sea, also known as the Mindanao Sea, in southern 
Philippines. This area connects to the Sulu Sea in the west through the strait between Negros and 
Zamboanga Peninsula, to the Philippine Sea in the east through the Surigao Strait, and to the 
Camotes Sea through the Canigao Channel and Cebu Strait. Bohol sits over a deep basin with 
underlying depths to over 1,500 m that are found <9 km offshore. Sea surface currents, formation of 
eddies, and entrainments cause upwellings that drive seasonal variations in productivity which are 
also influenced by the northeast and southwest monsoons (Cabrera et al. 2011; Gordon et al. 2011). 
Entrainment appears to be enhanced during the northeast monsoon season (November–April) and 
is more pronounced in the eastern basin than the western basin (Cabrera et al. 2011). 

Bohol receives waters from the large and deep Sulu Sea through the Dipolog Strait (~500 m deep) 
to the west, and from the deep Pacific Ocean through the shallow Surigao Strait (~60 m deep) to the 
east (Cabrera et al. 2011), giving rise to its unique circulation and physicochemical properties (Gordon 
et al. 2011). The ‘Bohol Jet’ surface current in the north of the Bohol Sea is the extension of water 
flowing in at high speed through the Surigao Strait (Gordon et al. 2011) and is the main oceanographic 
feature influencing this area. This fast inflow of Pacific waters through the Surigao Strait induces 
entrainment of deep, cold, nutrient-rich waters to the upper layer (Cabrera et al. 2011; Gordon et al. 
2011). The intensification of the Bohol Jet during the northeast monsoon, combined with inflow from 
the Agusan River, results in high primary productivity and plankton blooms (Cabrera et al. 2011; 
Gordon et al. 2011). Bohol is mostly located over deep oceanic waters (1,000–1,500 m), although some 
depths are between 200 and 1,000 m.  

This area partly overlaps with the Sulu-Sulawesi Marine Ecoregion Ecologically or Biologically 
Significant Marine Areas (EBSA; CBD 2024).  

This Important Shark and Ray Area is pelagic and is delineated from surface waters (0 m) to 50 m 
depth based on the bathymetry of the area and the known depth range of the Qualifying Species. 

 

ISRA CRITERIA 

CRITERION A – VULNERABILITY 

Four Qualifying Species considered threatened with extinction according to the IUCN Red List of 
Threatened Species regularly occur in the area. These are the Endangered Oceanic Manta Ray 
(Marshall et al. 2022a), Spinetail Devil Ray (Marshall et al. 2022b), Sicklefin Devil Ray (Marshall et al. 
2022c), and Bentfin Devil Ray (Marshall et al. 2022d).   

 
SUB-CRITERION C1 – REPRODUCTIVE AREAS  
Bohol is an important reproductive area for two ray species. 

From February to June 2015 and from November 2015 to May 2016, Oceanic Manta Rays and Bentfin 
Devil Rays were sampled at Bunga Mar (Jagna, Bohol Island) which represents the largest landing 
port in the Philippines for mobulid rays (Rambahiniarison et al. 2018). Fishing boats targeting mobulid 
rays travelled daily up to 60 km offshore within the Bohol Sea and fished at night using drifting 
gillnets set between 10 and 40 m deep (Rambahiniarison et al. 2018). 

A total of 173 Oceanic Manta Rays (females = 98; males = 73; unsexed = 2) were sampled representing 
11% of the total number of individuals landed (Rambahiniarison et al. 2018). Of the 63 mature females 
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sampled, 25 were pregnant (carrying one foetus each) representing 40% of all females sampled. 
Near-term foetuses were recorded in February, March, and April. The size-at-birth has been 
estimated in this area (200–210 cm disc width [DW]) with very few studies globally that have 
confirmed through direct observations the presence of pregnant females and near-term embryos 
for this species (Marshall et al. 2008; Rambahiniarison et al. 2018; Cabanillas-Torpoco et al. 2019; 
Medeiros et al. 2022).  

A total of 817 Bentfin Devil Rays (females = 486; males = 279; unsexed = 52) were sampled representing 
54% of the total number of individuals landed (Rambahiniarison et al. 2018). Of the 235 mature 
females sampled, 164 animals were pregnant (except for two individuals carrying twins, the remaining 
animals carried one foetus each) representing 70% of all females sampled. Near-term foetuses were 
observed from November to June. Females at different stages of pregnancy were caught in the same 
net. The size-at-birth has been estimated in this area (90 cm DW) with very few studies globally that 
have confirmed through direct observations the presence of pregnant females and near-term 
embryos for this species (Notarbatolo-di-Sciara 1998; White et al. 2006; Rambahiniarison et al. 2018).  

Neonates and young-of-the-year for both species have been recorded but in low numbers (Rayos et 
al. 2012; Rambahiniarison et al. 2018). According to fishers operating in this area, it is not common to 
land immature mobulids since small-sized rays are generally discarded at sea when caught in their 
nets (Rayos et al. 2012). Therefore, these life-stages might be more abundant than observed at the 
landing site. 

 

SUB-CRITERION C2 – FEEDING AREAS 
Bohol is an important feeding area for four ray species. 

Oceanic Manta Rays, Bentfin Devil Rays, Spinetail Devil Rays, and Sicklefin Devil Rays aggregate 
seasonally in this area (November–May) to mainly feed on euphausiid krill (Rohner et al. 2017; Stewart 
et al. 2017; Masangcay et al. 2018; Bessey et al. 2019). The fishing season for mobulids in this area 
coincides with the northeast monsoon when increased upwelling leads to higher primary productivity 
in surface waters (Cabrera et al. 2011; Gordon et al. 2011). Fishers catch mobulid rays using drifting 
gillnets between 10 and 40 m deep, and whenever krill is present because mobulids spend a 
considerable amount of time at the surface to feed (Acebes & Tull 2016). All four species of mobulids 
are caught together, sometimes in the same net (Rohner et al. 2017). Between 2013 and 2014, 25% of 
790 recorded fishing trips captured more than one species of mobulid in a single net (J 
Rambahiniarison unpubl. data 2017). 

From November to May 2013–2015, the stomach contents of 89 mobulid rays were evaluated from 
individuals landed in Jagna, Bohol Island, each of which were caught in this area (Rohner et al. 2017).  
The euphausiid Euphausia diomedeae was the major prey item for all mobulid species, recorded in 
91% of all total stomachs. A strong dietary overlap was found in all mobulid species which suggests 
that in the Bohol Sea during November–May euphausiid krill are an abundant resource (Rohner et 
al. 2017; Bessey et al. 2019). This krill has a large size (10–15 mm) compared to other zooplankton and 
has a swarming behavior that makes them a high-value prey source for large filter feeders (Rohner 
et al. 2017).  

From January to May 2016, the diet of Spinetail Devil Ray was evaluated using 16 stomach contents 
and stable isotope analyses (Masangcay et al. 2018). Spinetail Devil Rays fed predominantly on the 
euphausiid Pseudeuphausia latifrons. Larger females of this euphausiid were the most dominant in 
the diet of Spinetail Devil Ray, which coincided with the peak of the reproductive cycle of the krill 
(Masangcay et al. 2018).  
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From December 2012 through to May 2014, muscle samples were collected from Oceanic Manta 
Rays (n = 42), Spinetail Devil Rays (n = 42), Sicklefin Devil Rays (n = 35), and Bentfin Devil Rays (n = 73) 
at a landing site in Jagna, to study their feeding ecology using stable isotope analyses (Stewart et al. 
2017). The diets of the four mobulid species largely overlapped with an intake dominated by 
zooplankton. Trophic niche overlap in mobulid rays increases as resources become scarcer, such as 
in the Philippines oligotrophic tropical waters (Stewart et al. 2017). This could increase the reliance 
of large filter feeders on high-biomass prey patches that are sparsely distributed (Rohner et al. 2015; 
Armstrong et al. 2016). Mobulids appear to require prey densities that exceed a threshold level to 
make feeding energetically profitable (Armstrong et al. 2016). Consequently, in nutrient-poor 
regions, there may be fewer prey patches of adequate density, resulting in multiple sympatric 
species converging on the same high-density prey sources with greater trophic overlap (Stewart et 
al. 2017). Thus, this highly productive area within an oligotrophic region represents an important 
feeding area for an assemblage of mobulid species. 
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QUALIFYING SPECIES  
 

 

Scientific Name Common Name IUCN Red List 
Category 

Global 
Depth 

Range (m) 

ISRA Criteria/Sub-criteria Met 

A B C1 C2 C3 C4 C5 D1 D2 

RAYS 

Mobula birostris Oceanic Manta Ray EN 0–1,246 X  X X      

Mobula mobular Spinetail Devil Ray EN 0–1,112 X   X     

Mobula tarapacana Sicklefin Devil Ray EN 0–1,896 X   X      

Mobula thurstoni Bentfin Devil Ray EN 0–100 X  X X      
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SUPPORTING SPECIES 
 

Scientific Name Common Name IUCN Red List 
Category 

SHARKS 

Alopias pelagicus Pelagic Thresher EN 

Carcharhinus falciformis Silky Shark VU 

Megachasma pelagios Megamouth Shark LC 

Rhincodon typus Whale Shark EN 

RAYS 

Mobula alfredi Reef Manta Ray VU 

 

IUCN Red List of Threatened Species Categories are available by searching species names at 
www.iucnredlist.org  Abbreviations refer to: CR, Critically Endangered; EN, Endangered; VU, 
Vulnerable; NT, Near Threatened; LC, Least Concern; DD, Data Deficient. 
 
 
 
 
 
 
 
  

http://www.iucnredlist.org/
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SUPPORTING INFORMATION 
 

There are additional indications that this area is important for reproductive purposes of the 
Megamouth Shark. The Philippine archipelago is a region with a disproportionately high number of 
sightings of this species, most of which are located in the Bohol Sea (T Cañete unpubl. data 2023). 
Philippines waters might potentially function as nursery areas for this species (Yu et al. 2021). Further 
information is needed to identify the importance of this area for the Megamouth Shark. 

 

 

 

 

 

  



 

 
8 

REFERENCES 
Acebes JMV, Tull M. 2016. The history and characteristics of the mobulid ray fishery in the Bohol 
Sea, Philippines. PLoS One 11(8): e0161444. https://doi.org/10.1371/journal.pone.0161444  

Armstrong AO, Armstrong AJ, Jaine FR, Couturier LI, Fiora K, Uribe-Palomino J, Weeks SJ, 
Townsend KA, Bennett MB, Richardson AJ. 2016. Prey density threshold and tidal influence on 
reef manta ray foraging at an aggregation site on the Great Barrier Reef. PLoS One 11: e0153393. 
https://doi.org/10.1371/journal.pone.0153393  

Bessey C, Jarman SN, Stat M, Rohner CA, Bunce M, Koziol A, Power M, Rambahiniarison JM, 
Ponzo A, Richardson AJ, Berry O. 2019. DNA metabarcoding assays reveal a diverse prey 
assemblage for Mobula rays in the Bohol Sea, Philippines. Ecology and Evolution 9(5): 2459–2474. 
https://doi.org/10.1002/ece3.4858 

Cabanillas-Torpoco M, Forsberg K, Siccha-Ramirez R, Cisneros P, Luque C, Purizaca W, Asmat R, 
Ampuero C, Rubin R, Vera M. 2019. First description of a giant manta ray fetus Mobula birostris 
(Walbaum 1792) from Tumbes, Peru (Southeast Pacific). Zootaxa 4603(2): 397–400. 
https://doi.org/10.11646/zootaxa.4603.2.12  

Cabrera OC, Villanoy CL, David LT, Gordon AL. 2011. Barrier layer control of entrainment and 
upwelling in the Bohol Sea, Philippines. Oceanography 24(1): 130–141. 
https://doi.org/10.5670/oceanog.2011.10    

Convention on Biological Diversity (CBD). 2024. Sulu-Sulawesi Marine Ecoregion. Ecologically or 
Biologically Significant Areas (EBSAs). Available at: 
https://chm.cbd.int/database/record?documentID=237880  Accessed January 2024. 

Gordon AL, Sprintall J, Field A. 2011. Regional oceanography of the Philippine Archipelago. 
Oceanography 24(1): 14–27. https://www.jstor.org/stable/24861237 

Marshall AD, Pierce SJ, Bennett MB. 2008. Morphological measurements of manta rays (Manta 
birostris) with a description of a foetus from the east coast of Southern Africa. Zootaxa 1717: 24–30. 

Marshall A, Barreto R, Carlson J, Fernando D, Fordham S, Francis MP, Derrick D, Herman K, 
Jabado RW, Liu KM, et al. 2022a. Mobula birostris (amended version of 2020 assessment). The 
IUCN Red List of Threatened Species 2022: e.T198921A214397182. 
https://dx.doi.org/10.2305/IUCN.UK.2022-1.RLTS.T198921A214397182.en  

Marshall A, Barreto R, Carlson J, Fernando D, Fordham S, Francis MP, Herman K, Jabado RW, Liu 
KM, Rigby CL, et al. 2022b. Mobula mobular (amended version of 2020 assessment). The IUCN 
Red List of Threatened Species 2022: e.T110847130A214381504. 
https://dx.doi.org/10.2305/IUCN.UK.2022-1.RLTS.T110847130A214381504.en 

Marshall A, Barreto R, Bigman JS, Carlson J, Fernando D, Fordham S, Francis MP, Herman K, 
Jabado RW, Liu KM, et al. 2022c. Mobula tarapacana (amended version of 2019 assessment). The 
IUCN Red List of Threatened Species 2022: e.T60199A214371388. 
https://dx.doi.org/10.2305/IUCN.UK.2022-1.RLTS.T60199A214371388.en 

Marshall A, Barreto R, Bigman JS, Carlson J, Fernando D, Fordham S, Francis MP, Herman K, 
Jabado RW, Liu KM, et al. 2022d. Mobula thurstoni (amended version of 2019 assessment). The 
IUCN Red List of Threatened Species 2022: e.T60200A214368409. 
https://dx.doi.org/10.2305/IUCN.UK.2022-1.RLTS.T60200A214368409.en  

Masangcay SI, Metillo EB, Hayashizaki KI, Tamada S, Nishida S. 2018. Feeding habits of Mobula 
japanica (Chondrichthyes, Mobulidae) in Butuan Bay, Mindanao Island, Philippines. Science Diliman 
30(1): 24–44.  

Medeiros AM, Bersano JG, Ari C, de Araujo Monteiro-Filho EL. 2022. Endangered mobulids within 
sustainable use protected areas of southeastern Brazil: Occurrence, fisheries impact, and a new 
prey item. Environmental Biology of Fishes 105(6): 775–86. https://doi.org/10.1007/s10641-022-
01282-0 

Notarbatolo-di-Sciara G. 1988. Natural history of the rays of the genus Mobula in the Gulf of 
California. Fishery Bulletin 86(1): 45–66. 

https://doi.org/10.1371/journal.pone.0161444
https://doi.org/10.1371/journal.pone.0153393
https://doi.org/10.1002/ece3.4858
https://doi.org/10.11646/zootaxa.4603.2.12
https://doi.org/10.5670/oceanog.2011.10
https://chm.cbd.int/database/record?documentID=237880
https://www.jstor.org/stable/24861237
https://dx.doi.org/10.2305/IUCN.UK.2022-1.RLTS.T198921A214397182.en
https://dx.doi.org/10.2305/IUCN.UK.2022-1.RLTS.T110847130A214381504.en
https://dx.doi.org/10.2305/IUCN.UK.2022-1.RLTS.T60199A214371388.en
https://dx.doi.org/10.2305/IUCN.UK.2022-1.RLTS.T60200A214368409.en
https://doi.org/10.1007/s10641-022-01282-0
https://doi.org/10.1007/s10641-022-01282-0


 

 
9 

Palacios MD, Stewart JD, Croll DA, Cronin MR, Trejo-Ramírez A, Stevens GM, Lezama-Ochoa N, 
Zilliacus KM, González-Armas R, Notarbartolo di Sciara G, et al. 2023. Manta and devil ray 
aggregations: conservation challenges and developments in the field. Frontiers in Marine Science 
10: 1148234. https://doi.org/10.3389/fmars.2023.1148234  

Rambahiniarison JM, Lamoste MJ, Rohner CA, Murray R, Snow S, Labaja J, Araujo G, Ponzo A. 
2018. Life history, growth, and reproductive biology of four mobulid species in the Bohol Sea, 
Philippines. Frontiers in Marine Science 5: 269. https://doi.org/10.3389/fmars.2018.00269  

Rayos JC, Santos MD, Barut NC. 2012. Devil ray resources in Bohol Sea, Philippines. Fish for the 
People 10(1): 20–23. http://hdl.handle.net/20.500.12066/115 

Rohner CA, Armstrong AJ, Pierce SJ, Prebble CE, Cagua EF, Cochran JE, Berumen ML, 
Richardson AJ. 2015. Whale sharks target dense prey patches of sergestid shrimp off Tanzania. 
Journal of Plankton Research 37: 352–362. https://doi.org/10.1093/plankt/fbv010  

Rohner CA, Burgess KB, Rambahiniarison JM, Stewart JD, Ponzo A, Richardson AJ. 2017. Mobulid 
rays feed on euphausiids in the Bohol Sea. Royal Society Open Science 4: 161060. 
https://doi.org/10.1098/rsos.161060  

Stewart JD, Rohner CA, Araujo G, Avila J, Fernando D, Forsberg K, Ponzo A, Rambahiniarison 
JM, Kurle CM, Semmens BX. 2017. Trophic overlap in mobulid rays: insights from stable isotope 
analysis. Marine Ecology Progress Series 580: 131–151. https://doi.org/10.3354/meps12304 

White WT, Giles J, Dharmadi, Potter IC. 2006. Data on the bycatch fishery and reproductive 
biology of mobulid rays (Myliobatiformes) in Indonesia. Fisheries Research 82: 65–73. 
https://doi.org/10.1016/j.fishres.2006.08.008  

Yu CJ, Joung SJ, Hsu HH, Lin CY, Hsieh TC, Liu KM, Yamaguchi A. 2021. Spatial–temporal distribution 
of Megamouth Shark, Megachasma pelagios, inferred from over 250 individuals recorded in the Three 
Oceans. Animals 11: 2947. https://doi.org/10.3390/ani11102947  
 

 

 

 

 

 

https://doi.org/10.3389/fmars.2023.1148234
https://doi.org/10.3389/fmars.2018.00269
http://hdl.handle.net/20.500.12066/115
https://doi.org/10.1093/plankt/fbv010
https://doi.org/10.1098/rsos.161060
https://doi.org/10.3354/meps12304
https://doi.org/10.1016/j.fishres.2006.08.008
https://doi.org/10.3390/ani11102947

