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Hawaiian insular odontocetes
* Up to three independent lines of evidence for insular
populations: genetics (7 species), long-term re-sightings
(10 species), satellite tag data (9 species)

e 11 species with evidence of insular populations:

Three lines Two lines m

False killer whale Spinner dolphin Dwarf sperm whale
Short-finned pilot whale Pygmy killer whale
Bottlenose dolphin Pantropical spotted dolphin
Rough-toothed dolphin Cuvier’s beaked whale
Melon-headed whale Blainville’s beaked whale

Insular stocks in NOAA SARs for 5 of 11 species

Marine Mammal Commission, May 22, 2019



Diet of main Hawaiian Islands insular false killer whales

© Daniel L. Webster/Cascadia Research
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~+ Ahi/yellowfin tuna (S/0)
* Ahi palaha/albacore tuna (O)
* Aku/skipjack tuna (O)

* A'u ku/broadbill swordfish (O)
* Hebi/shortbill spearfish (O)

1 A'u/marlin (S)

» Opah/moonfish (O)

Mahimahi (S/0)

« Ono/wahoo (O)

* Monchong/pomfret (O)

* Kagami ulua/threadfin jack (O)

» Kahala/amberjack (O)

Ulua aukea/giant trevally (O)

* Loulu/scrawled filefish (O)

* Oio/bonefish (S/0)

e Squid (S)
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S=Stranding (data from Kristi West)
O=0bservations (CRC & citizen science)
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Non-longline pelagic fisheries

~ 3,000 — 3,200 Commercial Marine License holders in Hawai‘i (2015)
Retained commercial catch of pelagics ~4-5 million pounds

Recreational catch ~11-17 million pounds; no registration/licensing

trolling, rod and reel (includes green stick) 1,560
MHI deep-sea bottomfish handline 567
tuna handline (includes ika-shibi & palu-ahi) 459
HI charter vessel 114

*Self-declared primary fishing method, often use multiple methods



Fishing effort varies by area (data from 1994-2014)

catch data from State fisheries through PIFSC Fishery Ecosystem Assessment Tool

pep e g pepeiss T = = = TIT ToOTZ O TOOUZJ ToJZJ TOFZ O
993 [ 592 | 591 | 590 | goq | 588 | 587 | 586 | 470 | 469 | 468 | 848 | 849 850 | 851 | 852 | 853 | 854
579 | 580 | 581 202 983\ coq | 585 | 463 | 464 | 465 | 466 | 467 | 373 | 844 | 845 | 846 | 847 15422
460 | 459 | 458 | 372 | 371 | 370 | 369 | 368 | 843
_457 361 | 362 | 363 | 364 | 365 | 366 | 367 | 840 | 841 |84
L g ‘;64 553 | 562 (N485 a8 ’f:z 359 | 358 457 | 356 | 355 | 354 | 252 | 838 |8
556 | 557 | °°0 | 550 | 560 | 561 | 454 |53 o ) 53 (42is 2 | gl 83
551 | 550 | 549 | 548 | 547 | 448 | 449 248 | 247 % 245 124
542 | 543 | 544 | 545 | 546 | 447 | 446 | 445 | 444
B86 ( 887 | 888 | 889 | 890 | 891 | 440 | 441 | 442
No Catch
16019 SD <=0 9
- 0<S8SD <=1 892 | 893 | 176 | 177 179
I 1<8SD <=2 894 | 895 | 175 | 174 17&2 __ / 169 ¢
16018 2<8D<=3 ; 806 | 807 | 89 | 157 | 158 | 159 16(161 162 | 163 | 164 16
- 3<3D<=4 899 | 900 | 901 | 156 | 155 | 154 | 153 | 152 | 151 | 150 | 149 1’1
- 4<8D 140 | 141 | 142 | 143 | 144 | 145 | 146 | 1479
16017 | 15017 | 15817 15717

Marine Mammal Commission, May 22, 2019

Highest levels
of effort (>3
nm from shore)
off Hawai’i
Island



Sources of evidence for fisheries interactions
Historical reports

Repoxt No., MMC-77/23
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Edward W. Shallenbarger, Ph.D.

Manta Corporation
272 3, Kalaheo
Kailua, Hawaii 96734

Published September 1981

“Pseudorca in several areas
__ steal several species of fish
1963 —reports of “pilot & from fishermen. This

whales” stealing fish (a, behavior is very common
from longliners off Kona : in Hawaii where Pseudorca
. frequently steal tuna of up
Collector from Sea Life ' to 70 Ibs., and sometimes
Park identified them as | p take much larger fish”

false killer whales




Sources of evidence for fisheries interactions
Hlstorlcal reports
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however the smaller
ones broke the lines”

er 1983

“porpoise fishery
interactions have
increased greatly in the

past two yea rs”
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49-139 Kam Hwy
Kaneohe, Hawal 96744
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Thieving dolphins

A growing problem in Hawaii’s fisheries

by JaMmes F. ScHLAIS

Som: OF THE BEST fishing grounds
in Hawaii’s main island chain lie
off the Kona Coast of the Big Island.
The large lee formed by the highest
mountains in the state allows fisher-
men in 18- and 20-foot skiffs to troll,
bottom fish for snappers, and hand-
line for yellowfin tuna up to 20 miles
offshore. Kona Coast waters are fa-
mous for marlin, and international
tournaments attract millions of dol-
lars annually to the local and state
economies.
Among ~
has also
thieving «

unusual |

| dozen or

‘ per) and boating only the heads. A
1 woller fisherman may have to switch
to less effective lures because his live
baits (skipjack tuna) are removed
from his line as soon as he lets it out.
By midmorning, fishermen hand-lin-
ing for yellowfin tuna may head for
shore, their baits repeatedly stolen
and any catch so badly damaged that
1 itis unmarketable. Dolphin theft may
not occur every day, but it does occur
often enough to make a fisherman’s

18and 20 feet=>5.5 and 6.1 meters
0 miles=32 kilometers

=#r~0October 1984
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“it apparently began 35
porpoises yagrs ago with a single [ ]
{ g i hottlenose dolphm

life a discouraging lot, and to drive a
few to jobs ashore.

Over the past five or six years, the
theft of bait and catch by dolphins has

A MILLION-DOLLAR LOSS yearly in the Ha-
waiian fishing industry results from dolphin
theft of bait and catch. Mammalogist|fisher-
man Ed Shallenberger is among those trying
to find a way to humanely thwart the antics of
the thieves.

James F. Schlais
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Sources of evidence for fisheries interactions
Recent reports from fishermen

Rough-toothed dolphins-aka Steno

(c)-RobinW. Baird/Cascadia Research




Sources of evidence for fisheries interactions

Stranded animals

Estimated % of animals that die that
are necropsied:

Monk seals in main Hawaiian
Islands ~“43%

HIPc162
Main Hawaiian Islands false killer

whales ~4%

© Tom Elliot



Sources of evidence for fisheries interactions

Stranded animals
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Hooks in stomach of two of five stranded false
killer whales (2 of 2 males)
(K. West et al. in prep)
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Hooking injuries in the mouth (pygmy killer
whale) or mouthline (false killer whale,
short-finned pilot whale, pantropical spotted
dolphin), often associated with broken teeth

© Tom Elliot



Sources of evidence for fisheries interactions

Stranded animals

© Julile-Steel

© Tom Elliot



Sources of evidence for fisheries interactions

Live animals with gear

Hooked spinner, spotted, rough-toothed and bottlenose dolphins
(Hawai‘i, Maui Nui)

Trailing lines or wraps on spinner, spotted, and rough-toothed
dolphins, short-finned pilot whales (Hawai‘i, Maui Nui)

fﬂpumﬂ%‘ NOAA Technical Memorandum NMFS-PIFSC-45
%@5 June 2015 Injury Determinations for Humpback
B Whales and Other Cetaceans
Reported to NOAA Response
Injury Determinations for Humpback Whales and Networks in the Hawaiian Islands
Other Cetaceans Reported to NOAA Response During 2013-2016

Networks in the Hawaiian Islands during 2007-2012

Amanda L. Bradford'
Edward G. Lyman?

'Pacific Islands Fisheries Science Center
National Marine Fisheries Service
1845 Wasp Boulevard
Honolulu, HI 96818
?Hawaiian Islands Humpback Whale National Marine Sanctuary
National Oceanic and Atmospheric Administration
726 South Kihei Road
Kihei, HI 96753

NOAA Technical Memorandum NMFS-PIFSC-75

October 2018

Amanda L. Bradford and Ed Lyman US_Department of Commerce
‘Wilbur L. Ross, Jr., Secretary

ies Science Center

National Oceanic and Atmospheric Administration
ministration ROML Tim Gallaudet, Ph.D, USN Ret, Acting NOAA Administrator

National Marine Fisheries Service
Chris Oliver, Assistant Administrator for Fisheries




Sources of evidence for fisheries interactions
Live animals with injuries consistent with fishery interactions

9% of MHI false killer whales with  MaFilie Mammal Science 2y
line injuries on dorsal fins*

DOI 10.111 1/mms.12177

False killer whales and fisheries interactions in Hawaiian
waters: Evidence for sex bias and variation among
populations and social groups

RoBiN W. BArp,' SaBre D. MaHAFFY and ANTOINETTE M. GORGONE, Cascadia
Research Collective, 218%: W. 4th Avenue, Olympia, Washington 98501, US.A.. Tori
Curuins, Wild Dolphin Foundation, 87-1286 Farrington Highway, Waianae, Hawai'i
96792, US.A.; DAN J. McSwEENEY, Wild Whale Research Foundation, Box 139, Holualoa,
Hawai‘i 96724, US.A.; ERiN M. OresoN and AMANDA L. BRADFORD, Pacific Islands
Fisheries Science Center, NOAA Fisheries, 1845 Wasp Boulevard, Building 176, Honolulu,
Hawai‘i 96818, US.A.; Joy BarRrLow, Southwest Fisheries Science Center, 8901 La Jolla
Shores Drive, La Jolla, California 92037, US.A.; DaNieL L. WEBSTER, Cascadia Research
Collective, 218% W. 4th Avenue, Olympia, Washington 98501, U.S.A.

Sex known (8) or inferred (3) for
11 of 16 MHI individuals with fin
injuries consistent with fishery
interactions

s

(c) Shannon E. Harrison/Cascadia Research

10 of 11 were females

*Baird et al. 2017 PSRG-2017-16 (Sign test, p = 0.0117)



Sources of evidence for fisheries interactions

Live animals with injuries

~1/4 (23.3%) of MHI false killer whales have mouthline injuries
consistent with hooking

Median proportion of mouthline visible for those with injuries = 75% (without injuries = 53%), therefore
under-representative of actual injury rates

(Beach et al. 2015, Baird et al. 2017 PSRG)




Sources of evidence for fisheries interactions

Live animals with injuries

Bottlenose dolphins Pygmy killer whales
3% - 43%

© Paul Johnson © Jeff Molder
* Higher frequency off * Feeds primarily/entirely at night
Hawai‘i Island e Bias towards males

Gill et al. in prep Vanderzee et al. in prep



* represent individuals that survived fishery interactions, thus an
indicator of the extent of depredation behavior rather than how

many may be seriously injured or killed

» differences among species in mouthline injuries in part related to
re-pigmentation of injuries (pygmy killer whales) as well as
potentially gear type or outcome
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Satellite tag data from main Hawaiian Islands insular false killer whales (n=38)

Locations from switching state space model (12 h time steps)




An index of overlap between false killer whales and nearshore fisheries
Primary goal: index should reflect the perspective of the fishermen

Index values scaled to Kona (west side Hawai‘i Island) as it is the area
with the greatest number of fishermen and greatest cumulative catch
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False killer whale cumulative time in zone sr
Kona FOI = , , ;
Cumulative pounds of fish caught in zone
Ol = False killer whale cumulative time in zone g 1

Cumulative pounds of fish caught in zone Kona FOI

From a fishermen’s perspective, this represents the likelihood of having fals

killer whales in your area (fishery zone) when you catch a fish (which should

be related to the likelihood of depredation), relative to the likelihood if you
were fishing off Kona
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Sources of evidence for fisheries interactions

Observations of fishing in association with pantropical spotted dolphins

Questions being
addressed:

e Spatial patterns

e Seasonality

e Estimated number of fishing
vessels

* Fishing methods




Survey effort and spotted dolphin sightings from 2008-2018

Island area | No.survey | No. effort | No. effort No. spotted
days hours km dolphin sightings
Kaua‘i/Ni‘ihau 146 955 16,445 7
O‘ahu 61 418 6,943 41
Maui Nui 51 285 5,386 36
Hawai‘i 462 3,494 59,496 276

Spotted dolphin encounter duration range 1 min — 6 hr 2 min (median =9 min)

Spotted dolphin encounters with fishing vessels present (2008-2018)

Island area No. (%) sightings with | No. of fishing vessels with groups
fishing vessels present median (range)
Kaua‘i/Ni‘ihau 0 (0) N/A
O‘ahu 6 (14.6) 1(1-4)
Maui Nui 1(2.8 1(2)
Hawai‘i 2 (1-19)
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Seasonal variation in fishery interactions off Hawai‘i Island

Quarter: First Second Third Fourth
*Mean # CMLs: 558 (SD=73) - 764 (SD=85) - 660 (SD=100) - 479 (SD=62)
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*Commercial Marine License info from PIFSC FEAT 1995-2014



Lincoln-Petersen™ estimates of # vessels fishing with

spotted dolphin groups off Hawai‘i Island
*Closed model, assumes no births/deaths/immigration/emigration

2011-2012 2012-2013
N=162 vessels (SD =12) N=336 vessels (SD = 17)

2011 effort 2012 effort 2013 effort
Google earth Google earth Google earth

[\\ Image Landsat [\\ Image Landsat

( Image Landsat
Data SI0, NOAA, U.S. Navy-NGA, GEBCO Data SI0, V%IOAA, U.S. Nay! ,NEA, GEBCO -S10, V%IOAA, U.S. Nay! ,NEA, GEBCO

DatalLDEG-Columbia, NSF-NGAA \\a LLDEG-Colurmbia, NSF-NGAA g _\\a LLDEO-Columbia, NSF-NGAA
N
Data MBARI \ £ Data MBARI ZARN \ £ Data MBARI
\ b T A




Fishing methods with dolphins

Variety of methods (trolling through, “greenstick” fishing, re-positioning (palu ahi))
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Note: Perspective and scale has been altered for clarity
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Fishing methods with dolphins

Trolling through (including “green stick” fishing) in 22 of 24 encounters (91.7%)
Re-positioning (palu ahi) in 13 encounters (54.2%), 12 w/trolling through
Trolling around in three (all also w/trolling through or re-positioning)

One encounter (4.2%) with vessel circling group but not through

© Annie B. Douglas/Cascadia Research






