Examining the global phylogeography of a little known species:

P\TMOSPH
P .
F %o, the pygmy killer whale (Feresa attenuata)
O Z
~J AN n = " = =
2 = Brittany L. Hancock-Hanser!, Robin W. Baird?, Kelly M. Robertson?, Patricia E. Rosel?,
z S Antonio A. Mignucci-Giannoni4, Karen K. Martien?
0 Koy (1) Marine Mammal and Turtle Division, Southwest Fisheries Science Center, NOAA Fisheries, 8901 La Jolla Shores Drive, La Jolla, CA 92037, USA.
O@Q""?WE s 00\‘\& (2) Cascadia Research Collective, 218 %2 W. 4™ Avenue, Olympia, WA, 98501, USA. — i%fw
N (3) Southeast Fisheries Science Center, NOAA Fisheries, 646 Cajundome Blvd, Lafayette, Louisiana, 70506, USA. e e
(4) Department of Natural Sciences and Mathematics, Inter American University of Puerto Rico, Bayamon, Puerto Rico, USA. @) Robin W, Bl Caseadi Roseaich
Introduction Corresponding author: brittany.hancock-hanser@noaa.gov

Pygmy: Killerwhales are typically foundinrtrepicaland Phylegeographic charactenstics are displayed withraMedian Variable Sites
: . : = : Haplotype{ 1 16 29 32 69 80 81 89 107 137 175 239 246 253 260 264 275 276 284 296 300 328 341 362 364 365 417 423 426 472 512 574 587 607 610 613
Subtrepical areas, Infdeep open ecean environments, and Joimng Netwerks (MJIN)rereated wWithr PORALE (7):

1 |c CE T C IEECE C DU SR — IR

(]
—

dt-times areund eceanicisiands: . Populatien differentiation (EStiandidst) was analyzed using - coo e T 6@ e e A s
ey are naturally rare, elusive, and cryplc. Strata@ excluding the samplefrom =i 7 I - 6 .
ConsenvatenstatusisHangely unknown, neWeVerthere NEIFSTdiy (@ meEasurement e ntcieonde dIVELGENCE) WAS A - | i A
Rave been mass Strandings:, and there are reports of calculatediwithrstratar G excluding the Sample omiEijix e e 6T e A G C -
these animals associatediwith fishernes bycatch: P (O A O
EeW density: estimates; exiSt. 2 s s 6 T T C B e B
Current knowledge ofitheirlife histonyis based onra mark: O

AT G C T T A A CT T T T C A T G A C G A T G T

recapture study, satellite telemetry ofi five animals;, and Lorer e et A
stranding events @, 2, 3,4) 2o haplotypes were identified: e S D S S SRR
o) date there are ne genetic studies onl taxenemy. or Whemusingthe odlbpiiragmentiornanalyses; hiaplotypes d's R - S L 5
phylogeography’ ofithese anmmals. and 15 collapsediinte 4 haplotype. 13 T -
36 variable sites were identified with the 671 bp) fragment e |
Gable 1) S vanable sitestwerendenuiediwithsthe 960 bp 18 T T . -
. fragment. o | e e 1
Sample Information and Methods Haplotypic diversity:i=0.93. o R R P T
Mean nucleotide diversity: = 0.0065. e —— T
Table 1. Variable Sites
o Seventy-ene tissue samples either rom bieopsied ammeals Haplotypes are arranged according to the median joining network layout.
eI Strandedimnmdividualstwere analyzed: Figure 1. Median joining This t_abl_e utilizes the 6_71b_p fragment, the haplotype fron_1 Fij_i (19) is included.
o Geographic distrbution effsamples s as fellows: network including 24 /[\)ots Indicate that the site is identical to haplot_ype 16 which is the reference sequence.
PRIlippRINES N=3 Taiwan n=4 haplotypes. Haplotypes 13 and 15 are collapsed and retain the name of haplotype 13.

Maldives n=i. GUam n=3

Havyau P_elaglc n=4 Hawaian Isla_nds N=24d. Table 2. Pairwise population ETP Hawaiian | N Atlantic
califerma n=2 New @aledenian=6

differentiation values for — - -
Eijirn=d US Atlanitcreeastn=9 (n=12) |Is.(n=21)| (n=14)

_ _ three geographically
Gulif ol Mexice n=3 PUertor RICo n=2 separated regions. Fe is

and ¢ is above. Associated (0.001) | (0.001)
e A 960 bp fragment ofithe mtDNA controllregion was " p-values are in parentheses.
Seguencedioralifsamples except the sample o &l ® Catomis Hawaiian Is. 0.43 % 0.21
which hadia'sequence length o 6idbp: ® t (0.001) (0.001)

O s Atlantic Coast

Varaple SiteSswithinrthie SequeRces Were analyzed with ® Guam

O Hawnaii Pelagic

SEJASSESSOR (9)- Haplotype and nuclectide dIVEerSIities - 0 ® Hawaiian Islands

(] Maldives

were analyzedWithiRESCHPISTUSING Stiatal G (6)- ® New Caledonia

@ Philippines
@ Taiwan

Conclusions N Atlantic | 033 0.24 -
O coMm

O Puerto Rico e net nucleotide divergence between the Philippines and the ether
egions (diy = 0:009)1S meherthan that between meany recegnized
cetacean sulbSpeCIES. IS INAICAtES & FEVISION Gl thISI SPECIES

e glekalfMJIINTIndicates Streng; phylogeographic Structure, feaxenemy isiwarranted.

withrallfhapletypes from the EnP being closely related tereach e VIJING EStatisticsy andiNerrs diy (0.004)ndicate that the ElPIS
etherin a clusterdistnet from allfethersamples  (green Cireles strengly: differentiated from the other pygmy: Killerwhales glebally.

IRt Eigure 4. (Blgure 4 andiliakle 2).

e mesSt Sstrking resultis that the anmmals from the Ihere appears tor be greater diffierentiation within the Nerth Pacific
PRilippines; represented by tWer napletypeS; dppeal: tor e Very. than betweenrecean basins: (hable 2).

differentiremrall othersamples (Ight blue circlesiinEigure 4)- @urresultsiimdicate that there s undescrbved structure i pygmy: Killer
Weidentified five fixed nucleotde differences between the whialesrand that further study IS warranted. nisis especially true
Philippines samples and alifother pygmy: Killerwiiales: Cyellow given that infermation abeut thlIS SPECIES IS SpaiSe, and that thelr
PEXES Iniakle 1) CORNSERVAOR StAtUSHIS URKROWWRL

References:

McSweeney, Daniel J., et al. 2009. Site fidelity and association patterns of a rare species: pygmy killer whales (Feresa attenuata) in the main Hawaiian Islands. Marine Mammal Science, 25(3): 557-572.

Baird, Robin W. 2016. The lives of Hawali'i's dolphins and whales: natural history and conservation, University of Hawaii press, in press.

Mignucii-Giannoni, Antonio A., et al. 1999. Mass stranding of pygmy killer whales (Feresa attenuata ) in the British Virgin Islands. Journal of Marine Biology Association U.K. 80: 759-760.

Clua, Eric E., et al. 2014. Biological Data of pygmy killer whale (Feresa attenuata ) from a Mass Stranding in New Caledonia (South Pacific) Associated with Hurricane Jim in 2006. Aquatic Mammals, 40 (2): 162-172.
SegAssessor Software (Karen K. Martien, available upon request).

The R package strataG (F.I. Archer, available upon request).
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