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False Killer Whales in Hawai'i

Medium-sized odontocete (toothed small whale/large dolphin)
Main Hawaiian Islands population:
island-associated habitat - live relatively near the coast
> distinct from pelagic population

False Killer Whale Stock Boundaries\N\

in the Main Hawaiian Islands A

0 75 150
miles——+h b

[ ] Northwestern Hawaiian Islands stock boundary

[:] Main Hawaiian Islands insular stock boundary
- Papahanaumokuakea Marine National Monument




—_— - - ~ Background |

False Killer Whales in Main Hawali'ian Islands

MHI population:
very small: <200 individuals

False Killer Whale Stock Boundaries N

declining 1%-3% per year (NOAA 2023) | i the e Hewaen isends A\

e S S

“depleted” (Marine Mammal Protection Act)
“endangered” (Endangered Species Act)

Threats to MHI population:
Longline fishery bycatch

> whales take bait or fish off lines
and get hooked

Fisheries comp etition for prey [ | Northwestern Hawaiian Islands Stock Boundary

["1 Main Hawaiian Islands Insular Stock Boundary

Small populatlon Slze leadlng tO lnbreedlng |:] Papahanaumokuakea Marine National Monument




Gliders

Analysis

‘Surveys

Real-time detection
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> reduced vessel cost and fueluse

> broad spatial coverage



Gliders

Glider acoustics /\

Seaglider
- dives to 1000 m
- runs on batteries for 3 months

- travels up to 1800 km

- piloted from shore via satellite

-moves slowly [ very quiet [ good for acoustics
Acoustics:

- hydrophone mounted on glider
> HiTech HTI-92-WB model

- acoustic recorder captures sound up to 100 kHz
> PMAR (APL-UW) and WISPR (EOS, Inc.) models

- data (~4 TB) obtained after glider recovery
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Surveys
Real-time detection

modlﬁed aS‘Te‘qun‘ed £gr«use on Seaghdf': qatasel— 2
> Template detectors for stereotyped frequency contour34nlshmae1 (Melhnger ST BOLT ——
> Energy or template-based detection in PAMGuard (Gillespie et al. 2009) 5 ;

> Ensemble random forest classification using BANTER (Rankin et al. 2017, McCullough et al. 2021)
> Custom routines designed for beaked whales (Soldevilla et al. 2008, Baumann-Pickering et al. 2013)
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Analysis

Analysis for false killer whale events

Preliminary analysis: coarse time scale to find whole FKW encounters

False killer whale encounter
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Real-time detection

‘ - S e "’"'*- e »—aw.;».ﬁ-:-a%"‘f'*‘;*i—,* e
falsecklller Whales (Pseudor(;g- crassfdenST B e e

- beaked Whalcs | e s —
> Blainville’s beaked whales (Mesoplodon densirostris, “Md”) ’ ‘

> Cross Seamount beaked whale (“BWC”)
- sperm whales (Physeter macrocephalus)

0SU
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‘Real-time detection

Spring 2022 Missions Spring 2023 Missions
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" False killer whale (Pc) detections 2022-2023

—2022
2023

o 2022
2023

glider track
glider track
Pc events
Pc events
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Sperm V\;hale (Pm) détections 2022-2023

0
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Pm events
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P. Folkens
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'éeéked whale—(Md and;B“V»VC) detections 2022-2023

— 2022 glider track
2023 glider track
® 2022 Md events

P A\ _ 2023 Md events
V= ¢ A 2023 BWC events
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Spring 2023 survey: all odontocete detections

Includes
false killer whales
sperm whales

beaked whales
several dolphin species
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Wlnter-sprlng 2026 survey tracks

—

--Flve ghders (tbureSe‘agLiders¥»~—— ;
one Slocum) —

Much larger area coverage

At the beginning, had a
“glider rodeo” with 11 gliders in
the same area for two weeks

> want to compare performance




Real-time detection Real-time detection

Idea: detect desired species on glider, alert people on shore in near-real time
can send out a vessel for biopsy, group size & social association study, behavior, etc.

Difficulties Solutions
use low-power “ERMA” detector (Klinck & Mellinger 2012)

send small “detection report” for human verification
use small 2”x27x3” system: WISPR & Raspberry Pi

limited power on glider (~1 watt)
limited data transmission (10 kb)

limited space on glider

_ ”SGG79 MHI_'May2023 e
Sperm whale encounters

Dive 103 (file ws010

Detection ~
Hardware , reports WM | M‘
glider . ) Wrong: g J 300 40
battery ] false
Raspberry Pi Z f detectio
detection computer =L ns

WISPR2 ) S-S ' correct: 0
U sperm —

acoustic

recording ,
; whales i 3 A
0 5 100 150 25 0 50 100 km
inter-click interval, s b TGS

system O
time, s o
19.0 N

160.0° W 159.0° W 158.0° W 157.0° W 156.0° W 155.0° W




AN s Rt e

. found false klller Whale&Beaked Whales (2 sp601esLspem whales; O"ther odontpcgfé’é“wc =

T

. Workmg on statistical methods for dens1ty estimation for slow- movmg platforms

Real-time odontocete detection system —
- basic operation worked — low power, found desired species

- needs refinement

Technology transition to NOAA

- going well - NOAA has own gliders, techs trained in using them, analyzing data
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