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The Problem: 
Knowledge Gaps in Fishing Mortality

2 | Background: Data Gaps

• Giant/oceanic manta ray (Mobula birostris) listed as 
threatened throughout range under US Endangered 
Species Act (ESA, 2018).

• Fishing mortality greatest threat to population recovery.

• Major data gaps in U.S. longline pelagic fishery: 

1) mobula ray species-level catch rates &

2) survival rates post-interaction and handling impacts 
on survival.



U.S. Longline Fishery & 
Mobula Ray Species Spatial Overlap
• 8 mobula species in Pacific Ocean.

• 7 species in WCPO & 5 in EPO.

• U.S. Hawaii based LL fishery overlaps at least 5 species ranges.

WCPO
Mobula birostris
Mobula alfredi
Mobula tarapacana
Mobula mobular
Mobula thurstoni
Mobula eregoodoo 
Mobula kuhlii 

EPO
Mobula birostris
Mobula 
tarapacana
Mobula mobular
Mobula thurstoni
Mobula munkiana

3 | Background: Species/Fishery Spatial Overlap



U.S. Longline Fishery & 
Mobula Ray Species ID

4 | Background: Observer Species  ID

Observer species ID codes:
• Other Ray
• Manta/Mobula Ray
• Mobula (Devil Ray)
• Giant Manta Ray



Addressing the Problem: 
Filling Knowledge Gaps in Fishing Mortality 

5 | Methods: Overview

• Objective 1 - Improve species-level identification:
• Genetic sampling
• Development of a field ID Guide
• Training observers and debriefers to use ID guide
• Assessing electronic monitoring (EM) video to collect ID using 

guide
• Objective 2 - Assess post release survival & handling impacts:

• Telemetry study with fishers applying tags
• Training observers to collect interaction and handling data
• Assessing EM for collection of interaction and handling data 

Methods Overview



6 | Species ID: Genetics

Common Name Genetic Sampling IDs Count %

Manta spp. Mobula alfredi / Mobula birostris* 1 2%

Giant manta ray Mobula birostris 1 2%

Spinetail devil ray Mobula mobular 9 22%

Sicklefin devil ray Mobula tarapacana 9 22%

Bentfin devil ray Mobula thurstoni 21 51%

Improving Mobula Ray Species ID: Genetics Data
● Genetics samples and video collected by observers in U.S. longline fishery.
● 41 total mobula ray identifications. 



7 | Species ID: Field Guide

Improving Mobula Ray Species ID: 
Developing a PO Field Guide 

• Dichotomous key using physical 
characteristics observable from a 
vessel in field or via video.
• Region
• Size
• Coloration



Improving Mobula Species ID: 
Developing a PO Field Guide 

ENGLISHSPANISH

8 | Species ID: Field Guide



Assessing Post Release 
Survival & Handling: 
Collecting Telemetry Data

• Trained fishers to successfully 
tag mobula. 

• Data recorded, including size, 
handling, and trailing gear.

• Video collected to confirm ID & 
condition.

9 | Post Release Survival: Telemetry Data Collection 



M. birostris ● N=2 Entangled ● N=1 Good
● N=1 Injured 0, NR

● N=1 survivor
● N=1 bad deploy 60

Species Hook Location Release Condition Trailing Gear Post-release Fate Days

M. tarapacana ● N=3 Foul hooked ● N=2 Good
● N=1 Injured 0.6 - 1.2 m ● N=3 survivor 58-60

M. mobular
● N=1 Entangled
● N=3 Foul hooked

● N=1 Good
● N=2 Injured*
● N=1 Lethargic

0 - 0.6 m
● N=2 survivor
● N=1 mortality*
● N=1 non reporter

10*-60

M. thurstoni ● N=4 Foul hooked
● N=2 Mouth hooked

● N=4 Good
● N=1 Alive
● N=1 Injured

0.2 - 1.2 m ● N=6 survivor 60

Assessing Post Release Survival & Handling: Telemetry Results
N = 15 tags: 11 survivors, 1 mortality, 1 non-reporter, 1 lost, & 1 bad deploy

10 | Post Release Survival: Telemetry Results 



Assessing Electronic Monitoring (EM) Video Data Collection: 
Species Level ID & Interaction/Handling Data

● 24 mobula interactions reviewed from EM video 
(flagged by observers or tag events).

● Fishers generally removed trailing gear,  
disentangled animals & left large mobula in water.

Data collectable with EM:
• Species level ID - 79%
• Hook/entanglement location
• Condition
• Handling/release methods
• Trailing gear

11 | Assessing EM: Data Collection & Results 



Conclusions & Recommendations

• US Hawaii-based LL fisheries interacts with at least 4 spp.: M. birostris, M. 
tarapacana, M. mobular, M. thurstoni

• Good tools available for high-confidence species-level field ID: genetics & 
PO field guide

• EM and video collected by fishers and observers allows species-level ID 
and other interaction data collection. 

• Observers, EM video reviewers, and fishers benefit from training for ID 
and other interaction data collection. 

• Species-level ID codes needed for observer, EM, and logbook data 
collection.

• Post release survival may be relatively high for mobulids released using 
BHRP: additional tagging needed for post release survival rates.

• Fishers are excellent partners for tagging studies. 

12 | Conclusions & Recommendation 



Next Steps – Mobula Ray Habitat Use 
● Distance travelled: 384 - 2872 km
● Vertical migrations: 287 - 1426 m

Date/time (HST+22 hrs)

13 | Next Steps: Habitat Use 
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