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The problem:

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

» Fishing mortality greatest threat to
population recovery

 Major data gapsin US Longline : 1) species-
specific catch rates, 2) survival rates post-
interaction.
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Spatial overlap

« 8 speciesfoundin PO
« 7inWCPO, 5in EPO
« Hawaii based LL fishery overlaps with 5
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Addressing the problem:

- Improving species identification

- Elucidate post release fate & handling
Impacts
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Addressing the problem:

* Improving species identification
* Development of an ID Guide

5| Methods

Field Guide to Manta & Devil Rays in Pacific Ocean Fisheries
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Region-specific Species ID

7a In which region was this specimen caught?

Western Central Pacific Ocean = 8 (p.16) Eastern Pacific Ocean = 7b

7b Brownish-gray dorsal color that wraps around to above the 1st

Addressing the problem:

Species ID (EPO & WCPO)

4 Total disc width (DW) is larger than 140cm.
YES = 5(p.13) NO - (p.15)

5 Uniform brownish, or gray to olive-green dorsal color (no white fin tip). Gray ventral shading on posterior margin of pectoral fins,
white anteriorly.

YES = Mobula tarapacana (p.26) NO - 6 (p.14)

Large: max. size > 380cm DW. Long-necked appearance; trailing edge Dark or bluish dorsal color, dorsally. White-tipped dorsal fin.
of pectoral fins distinctly falcate; gray/silvery mouth and underside of
head. Tail shorter than DW and covered in scales. Spiracle in an elongated
longitudinal slit under a ridge above and behind margin of pectoral fin
where it meets body. Distinctive pronounced ridge along dorsal midline.

Improving species identification
 Development of an ID Guide
a) Region
b) Size
c) Coloration

Mobula mobular
dorsal view

Mobula tarapacana
dorsal view

Mobula thurstoni
ventral view

Mobula tarapacana
ventral view
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Field Guide to Manta & Devil Rays in Pacific Ocean Fisheries

Addressing the problem:

* Improving species identification

* Development of an ID Guide

® Training observers and debriefers

* Requesting imagery from fishers, observers
and Electronic Monitoring (EM) projects

TETHYS

since 1986
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Addressing the problem:

* Improving species identification
* Development of an ID Guide
® Training observers and debriefers

* Requesting imagery from fishers, observers and
Electronic Monitoring (EM) projects

* Genetic sampling (PIROP & NWFSC)
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Data required for each tag deployed

The below data fields are requested for each interaction with a mobulid ray. (See identification instructions next page).
Successful tag events with good data and footage will be reimbursed at a rate of $800 USD.

Please take a photo of the data on this sheet and email or text us as soon as you return to port =
Email: pacificsharktagaer@amail.com and/or Text Forest O’Neil: 808.321.9188

Tag serial #: Tag PTT #: Tag location: cLeft wing, cRight wing
MM DD YY el
Trip No. , Set No. ,Date__ | | | °l“
Spiracle Cephalic fi

Time , Latitude N /S, Longitude W/E Ny O L
Sex: oClaspers present (male), oClaspers absent (female), cUndetermined Wing
Hook/entanglement location: ©Mouth, oCephalic fin, cWing, cBody, Body 2
oOther

) i 2 Tail spink,
Capture condition: ©Good, tinjured, clLethargic, oDead (Please don't tag dead animals)
Release condition:Good, cinjured, clLethargic, cDead
Handling/release method: cLine cut, cDehooker, cEscaped, ©Other
Trailing gear? ft, Comments: Discwidth____
Condition Definitions: Disc width
Good - Animal active and energetic, no visible signs of trauma or injury, no bleeding from the vent or gills,
fights against the gear, swims away well.

Injured - Clear evidence of injury to any part of the body; bleeding may be seen from the hook, gills or vent.
Lethargic - Animal exhibits signs of life but does not appear very active; still makes efforts to swim.
Dead - Animal does not exhibit signs of life, sinks or sinks upside down.

* Elucidate post release fate & handling
impacts

* Telemetry - trained fishers to tag and record
additional data
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Addressing the problem:

* Elucidate post release fate & handling impacts

* Telemetry - trained fishers to tag and record
additional data

* PIROP Observers collected additional
interaction data
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PIROP Data Collections

DOC/NOAA Fisheries .
Pacific Islands Region Tep N°‘| ‘ | |
AS Long"ne Observer Program This Elasmobranch Page No.
Elasmobranch form
( Log C: for specific records on the back of this form. ElasmObranCh BIOonical Data Form Y
o o o . . . E .s § E
* Disposition - Record condition of animal at release. o e NERIFAR R RE R R AT
- g g Species Common Name 8 sg | &8 o g 3 £8 | 25| 5% | T
. £ 12 |5 | ¢ § | 25|28 | € | 2 |3 | 2| 8°| ¢ |E
* Hook/entanglement locations : 5 |8 |2 SN AR NI I R R S
o 4 D
* Handling - Record how mobula is removed from gear 0
e - O
* Gearremaining (trailing gear) al
O
O
Catch form 2
O
e Species code - Add comment for scientific name. g
* Length - Wingspan (disc width) g
O
e Sex e
O
Disposition Codes Species of Special Interest: Elasmobranchs Hooking/Entanglement Codes Handling Codes Leader Material Codes
A-Alive Code C N: Code C N: : 01 Monofil t
e Ined .,sozme,:: e e Zcea::n m:_r.z::m o Inm o %’f:m—em ES:Escaped  LC:LineCut  GR: Gear Removed || 02 w?r:o e
AL - Alive Lethargic 453 Manta/Mobula Ray 421 Unidentified Hammerhead Shark 04 Body 05 Unknown 03 Other
D- Dead 454 Mobula (Devil Ray) 422 Scalloped Hammerhead Shark || (o) Lo 06 Tai PR: Part Removal GF: Gaffed JW: Jaw Damaged
U - Unknown 455 Giant Manta Ray :g: i:g::::;m:;r:esahdaihark 06 Tail 08 Pectoral Fin ) ) )
aswmmitoshax | orecmin oooomifn || Bl Romovsd o Ousenes
14 Head OT: Other
16 Mouth
\ —4 = L formv. EB.22.03AS <
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PIROP Data Collections

Data codes for species ID:

e OtherRay

. Manta/Mobula Ray
. Mobula (Devil Ray)
e Giant Manta Ray

12 | Data Collections

AS

DOC/NOAA Fisheries
Pacific Islands Region

Longline Observer Program

Elasmobranch Biological Data Form

TripNoA| | | |

This Elasmobranch Page No.

Log C: for specific records on the back of this form.
= 8 ° o
3 2 s
3 : E | 3 H 3
= o : :
$ |8 SERETAREEE NN N A
s X % 2 Species Common Name g o ‘§ §9 = E g E § 25 3 g z
2 2 5 2 @ 23 | &5 2 K] = 2 g2 H E
° = g 2 £ g2 5 = k] ° g | 3
= 3 3 5 & 3 E g 8 3 g @ = S
- ® = = x 8 - YINU =
» g
SoeCles'ctRaglal inforestc Hiasimobianchs) Hooking/Entanglement Codes Handling Codes Leader Material Codes
A- Alive
A Al Ihis Code Common Nam: Code Common Name Hookin Entanglement } . 01 Mc‘mnﬁlament
AG - Alive 450 Other Ray 419 Oceanic White-Tip Shark 01Internalingested 04 Body ES: Escaped LC: Line Cut 02 Wire
AL - Alive L¢ 453 Manta/Mobula Ray 421 Unidentified Hammerhead Shark || o, g ody 05 Unknown 03 Other
D- Dead 454 Mobula (Devil Ray) 422 Scalloped Hammerhead Shark || (o) Lo 06 Tai PR: Part Removal GF: Gaffed
U - Unknown 455 Giant Manta Ray 423 Smooth Hammerhead Shark 06 Tail -
430 Unidentified Mako Shark at ) 8 et Bl | DragLinel | DH: Dehook
432 Shortfin Mako Shark 08 Pectoral Fin 09 Dorsal Fin || £ Ioagd e Re"mveg%:;r
433 Longfin Mako Shark 09 Dorsal Fin ploy
14 Head OT: Other
16 Mouth

form v. EB.22.03.AS




Addressing the problem:

* Elucidate post release fate & handling impacts

* Telemetry - trained fishers to tag and record
additional data

* PIROP Observers collected additional interaction
data

* EM program review of mobula interactions
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Mobula Genetic Results

N =42 Samples, N = 36 Positive ID, N =1 Could not be resolved, N =5 Awaiting processing

Genetic Sampling IDs

Manta spp. Mobula alfredi/ 1 3%
Mobula birostris™

Spinetail devil ray Mobula mobular 7/ 19%

Sicklefin devil ray Mobula tarapacana 7/ 19%

Bentfin devil ray Mobula thurstoni 21 58%
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Tag Results

N =15 tags: 1 mortality, 1@ urvivors,1 non-reporter, 1 lost, 1 bad deploy

Species No. Hook / Release Trailing Post-release fate Deploy
Tags entanglement condition gear period
locations (days)
M. birostris 2 N=2 Entangled N=1 Good 0, NR N =1 survivor 60
N=1 Injured N =1 bad deploy
M. 2 N=2 Foul hooked N=1 Good 0.9-1.2m N=2 survivor 58-60
tarapacana N=1 Injured
M. mobular 4 N=1 Entangled N=1 Good 0-0.6m N = 2 survivor
N=3 Foul hooked N=2 Injured* N=1 mortality* 10*-60
N=1 Lethargic N=1 non reporter
M. 6 =4 Foul hooked N=4 Good 0.2-1.2 N = 6 survivor 60
thurstoni N=2 Mouth hooked N =1 Alive m

N=1 Injured
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Electronic Monitoring (EM) Data Collection

What mobulid interaction details can EM systems reliably collect?

N = 24 interactions were flagged for review
(Observer data set and during tag events) m
A
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Electronic Monitoring (EM) Data Collection

What mobulid interaction details can EM systems reliably collect?

N = 24 interactions were flagged for review
(Observer data set and during tag events)

i @ NO National Marine Fisheries Service

. FISHERIES Pacific Islands Regional Office
Data collectable with EM:

e Species ID 79% of the time

Giant Manta Rays

M H 13 H » . M 3c. If the giant manta ray is entangled, secure
® DISC Wldth ( WI ngS pan ) pOSSIble Wlth any excess tangled line with the long-handled
. . . . gaff, while another crew member uses a long-

a d d |t| ona l va l.l d atl on handled line cutter to remove as much tangled

monofilament line as possible. Make sure that
you don't accidentally poke the animal with the

e Hook/entanglement location Jong:handledtaks.
e Condition

e Handling/release methods

e Trailing gear
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Next steps: Review PIROP data

Data codes for species ID:

e OtherRay

. Manta/Mobula Ray
. Mobula (Devil Ray)
e Giant Manta Ray
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AS

DOC/NOAA Fisheries
Pacific Islands Region

Longline Observer Program

Elasmobranch Biological Data Form

TripNoA| | | |

This Elasmobranch Page No.

Log C: for specific records on the back of this form.
= 8 ° o
3 2 s
3 : E | 3 H 3
= o : :
$ |8 SERETAREEE NN N A
s X % 2 Species Common Name g o ‘§ §9 = E g E § 25 3 g z
2 2 5 2 @ 23 | &5 2 K] = 2 g2 H E
° = g 2 £ g2 5 = k] ° g | 3
= 3 3 5 & 3 E g 8 3 g @ = S
- ® = = x 8 - YINU =
» g
SoeCles'ctRaglal inforestc Hiasimobianchs) Hooking/Entanglement Codes Handling Codes Leader Material Codes
A- Alive
A Al Ihis Code Common Nam: Code Common Name Hookin Entanglement } . 01 Mc‘mnﬁlament
AG - Alive 450 Other Ray 419 Oceanic White-Tip Shark 01Internalingested 04 Body ES: Escaped LC: Line Cut 02 Wire
AL - Alive L¢ 453 Manta/Mobula Ray 421 Unidentified Hammerhead Shark || o, g ody 05 Unknown 03 Other
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U - Unknown 455 Giant Manta Ray 423 Smooth Hammerhead Shark 06 Tail -
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Next steps — H

-180
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Conclusions &
I 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 interaction data (ID Guides, EM programs,
genetics)

® Post release survival may be relatively high for
mobulids released using BHRP, but additional
tagging is required for PRS rates and to identify good
predictors

® Electronic Monitoring technologies can capture
important interaction data

® Fishers are excellent partners for telemetry
programs

20 | Conclusions
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