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Abstract

Cephalorhynchus hectofiHectors dolphin) are an endangered species that are only found in New

Zealand watersReeve®t al, 2013).Cephalorhynchus hectamaui( MUui dol phi n) are @
of Hectors dolphin that inhabit the west coast of the North Island and are currently listed as critically
endangered on the International Union for Conservation of Nature reRidist/€®t al.,2013). Much

of their population decling aresultof humanactivity. To improve existing knowledge on the
distribution of MUOui and Hectors dolphin, spat.i
devices called @ O D.dl'sese weréeployed at vaous locations along the West Coast of the North

Island. This report summaries data from the second deploymestharifrom Manukau Harbouand
Taranakregions.Thelocation with thegreateshumberof high quality narrow-bandhigh frequency

(NBHF) detectionsvasfound atMooring 3 / POD 1534ocated5.4 nautical miles (nnyffshorefrom
Manukaucoastline Most of these detections weat the CGPODs located closer to the shore. This

included 5DPM recorded at Mooring @uring December arttien a total of 8 DPM at M3 and M4

during JanuaryThere were no detections made on@E OD deployed dvlotunui / POD 2718. A

total of 11 detective positive mutes (DPM) were made at Tongayto onPOD 2720 during the

month of April and JulyThe data suggesthatM U u i d tehdgnhabinveaters closer into shore

and ventureas far south afaranakiThere was ats a general trend that the detections were made

during night time hourd-urther research is requiredincrease understanding toe distribution of

this species.



Introduction

Thecoastal watersf New Zealand are home to many marine mammal spéwésling
Cephalorhynchukectori(Hectors dolphin) which inhabit the coastal waters around the South Island

of New Zealand (Dawson et al., 2004: Slooten et al., 220d5). A small population of this species

has been isolatedh the west coast region of the North Islahdving nowevolvedslightly different

physiology and genetimakeupo the mainsouthermopuation. This population isCephalorhynchus
hectorimaui( MU u i  cudlhgshéeredognised aa subspeciesf Hectors dolphinsince 2002

(Baker et al ., 20 0thesmale8tiid)arestblphini subspediep ih theworld r e

and ardisted as Nationally Critical under the NZ Threat Classitwatsystem and as Critically

Endangered under the International Union for the Conservation of Nature Red List Categories and

Criteria (Baker et al. 2016; Reeves et al. 20E3}imates have suggested that 95.5% of human
induced mort al i tdye toirawlingldhd bgatah rdnpglineting (Calderwood,

2014).Si nce the introduction of gill nets into New
significant population decline from an estimated 1500 to the current estimate of 63 (95% T&)57

individuals (Baker et al. 2016). Their home range used to be anywhere from Cook Strait to Ninety

Mile Beach butretodayonly found from Maunganui bluff to New Plymouth (Slooten et al., 2005).

MOui dolphin are sl ow brrid®dne caff everysiyeansresuingih f e ma |
alow population growth of 2% per year (Department of Conservation, 200f7@y.aren need of

conservation interventiom order to avoid theiexpecteaxtincion in the next 226 years (Burkhart

and Sloote, 2003).

The first Threat Management Plan for Hectoros a
ensure the longerm survival of their population by reducing impacts from human activity (Currey et

al. 2012). TheMOui d ol p hi nThrgabMakgement Plafaslatehreviewed in 2012 after

four public sightings othesedolphirs in the Taranaki coastal arda.the 2012 review, the updated
Potential Biological Removal analysis estimated
humaninduced mortality every 102 3 year s wit hout affecting the pc
sustainable level (Hamner et al. 2014). The current restrictions and prohibitions in the Taranaki

coastal area is enforced under the Fisheries Act 1886he Marine Mammals Protection Act 1978.

The Marine Mammal Sanctuary extends out to 12 nautical miles offshore from Maunganui Bluff to

Oakura BeachRarliamentary Counsel Office, 201&:eAppendix A This sanctuary includes

restrictions on mining, withprohibition out to 2 nautical miles along the length of the Marine

Mammal Sanctuary and out to 4 nautical miles from Manuka harbour to south of Raglan Harbour

(New Zealand Gazette, 201Risheries New Zealand, 2018=eAppendix A Acoustic seismic

surveying in this area is also restricted and must abide by the Code of conduct for minimising acoustic



disturbance to marine mammals (New Zealand Gazette, 2012: Department of Conservation, 2017b:
seeAppendix A Along the west coast, there are also restnstion set netting. From Maunganui

Bluff to Waiwhakaiho River commercial and recreational set netting is prohibited out to 7 nautical
miles (Parliamentary Counsel Office, 205&eAppendix AandB). From Waiwhakaiho River to

Hawera commercial set netting also prohibited out to 7 nautical mies unlas$/P1 observeis

onboard (New Zealand Gazette, 208@eAppendix AandB).

I n order to understand hpandinreaseti@einpofulatenttogpr ot ect
sustainable leveimore longterm and extensive information must be gathered. This helps maintain
evidence for the current protection measures unddittfeat Management Plaviisual sightings of
MUOui ar eothe faatteat thesesdolphins themselves are rare and that théswareisitors to
theseremote and rough arsaf coastline. Therefore, there is a need for a meli@ble way of

detecting them. Underwater acouskvices caled € ODsdetectodontocete click trains in the

range of 20 160 kHz which includesthe high frequenc{120i 125 kHz) echolocation clicks that
MUOui  demlt wHen foragingThis bioacoustic dat& loggedthrough all hours of the day and
night, and across long timperiods. This gathers a much mendensiveand informative data set as
compared to aerial surveys which are limited to short term collection and are financialy expensive
and labour intensivdnformation from this underwater acoustic technologyn beused todetermine

the extenof MU u i doodumpehdend about the temporal and spatial distribution of these

mammalswithin their home range.

Aim

To investigatethe spatial and temporal distributionf M U wdbphin in the Manukau and Taranaki
coastal areassing GPOD technology.

Methods

To investigate the occurrence of MUOuiPOBsol phin a
devices were deployeat various site Each GPOD sits one to two meters above an attached float,

anchored by a 3035 kilogram weight at the base (Fid@). This positions the €2OD approximately

three to four metres above the seabed.



DOC C-POD moorings: March 2017, Printed: 07-Mar-2017

depth component S/IN length rope
4Sm C-POD ﬂ

im 6.0mm dyneema
47 m Viny Float 128 *

im 6.0mm dyneema
48m LRT+Soundtrap 5

im 6.0mm dyneema

50m Anchor 30 kg E

Fig. 1. Setup ofan underwater bioacoustic-POD device with anchor placed on seabed (NIWA,
2018).

For the second deployment operation, a total of fM@@Ds were placed #icreasing distances
offshore from Manukau coastline, south of Manukau Harbour entrantteg d%" of Novembe2017
(Fig. 2). C-POD 1533 wagplaced at Mooring 2, located 4.32r{8.0km) offshore.C-POD 1534 was
placed at Mooring 3, located 5.45r{@0. 1kn) offshore. GPOD 1560 waslaced at Mooring 4,
located 6.53nm (12.1k) offshore. GPOD 1559 waslaced at Mooring 6, located 8.7nm (16.3km
offshore. GPOD 1298 was pladkeat Mooring 7, located 9.83nm (18.2koffshore.Further etails
are presentin AppendixC.

Two C-PODs were plaed offshore of Taranakirem (Fig. 3). C-POD 2720 was placed 1.03nm
(1.9km) offshore from Tongapotu. GPOD 2718 was placed12nm (2km offshore from Motunui.

Both GPODs were deployed adhe 1%" of February 2018 and collected on th&d July 2018.
Further detailsare presented iAppendixC.



Legend
Commercial Trawl Restrictions Limit (0 — 4nm / 7.4km)
A Commercial and Recreational Set Net Restrictions Limit (0 to 7nm / 12.9km)
A Marine Mammal Sanctuary Limit (0 to 12nm / 22 2km)

Fig. 2: Locations of GP OD 6 s p | a drerdhe bldnfikautoastline M2; 4.32nm 8.0km),
M3; 5.45nnm (10.1km)M4; 6.53nm (2.1kn), M6; 8.7nm(16.1kmn), M7; 9.83nm (8.2kn), with
limits of protection zones displayed in relation t*?OD locationdESRI ArcMAP Software, 2017).



Legend

O c-poD

A\ Mineral mining exclusion zone (0 to
2nm/3.7km)

A Commercial and Recreational Set Net Restrictions ® C-ISOD 2720
Limit (0 to 7nm/12.9km) A '

Tongaporutu

\

Pariokariwa Point

® C-POD 2718

Motunui

Fig. 3: Locations of GPODs placedffshore from TongaparoutC-POD 2720 af..03nm(1.9km),
and offshore from MotunuiC-POD 2718t 1.12nm (2kmjn the Taranaki coastal areath limits of
protection zones displayed relation to GPOD location (Google Earth Pro, 2018).

Data Analysis

The data from each-20D was downloaded and verified usingPOD.exe 2.064 software. The data

was processed using the KERNO classifier and the train fiter setto high quality. These fiters

improve the classification of detections and allow discriminatietween species based on their click
parameters. The KERNO classifier groups the data into four categories; Narrow Band High

Frequency clicks (NBHJ; Other cetaceans, Sonar, and Unclassified source (e.g. Weak Unknown

Train Sources) . h fratlendy, narrovbamcciicks (NBIdR) with frequgncies of
between1201 25 kHz (Thorpe & Dawson, 1990). It is il

dol phinds echolocation clicks.

The data were then manually analysed by looking through the file andhgriber classifications
were correct with any false positives beingctassified. Through the verification procédd had
32% ofclicks removedrom the total number of high qualty NBHF clicksatwereidentified from
the initial KERNO classificationM6 had 72% removed and M2, M3 and M7 had 0% remaoveel.



verified data from all @ ODs was exported as detection positive minutes (PPM verified data
was then run through Matlab software to produce click plots.

Results

Summary of Manukau Coastline C-PODs

The highest amount of detections was recorded on4R©D located at M3, with a total of seven
DPM (Fig.4). The GPODs at M6 and M7 where located the furthest offshore and had the lowest
amount of detectionsvith a total ofone DPMon eacH{Fig. 4).
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Fig. 4: Detection positive minutes (DPM) for high quality NBHF click trains detected at mooring
locations (Mooring 2, M3, M4, M6 and M7) with increasing distance offshore (nautical mies).

DPM
>

The highest total number of detectipositive minutes (DPMer maith was made during January,
with a total of 8detecedpositive minutegecording on the @ODs aM3and M4(Table 1 Fig. 5).
There was at least one DPM made eachtimtvom November to March across a#RDD locations
(Table 1 Fig. 5).
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Fig. 5: Detection positive minutes (DPM) for high quality NBHF click trains detected at mooring
locations (Mooring 2, M3, M4, M6 and M7) from November 2017 to March 2018.

Table T Number of high qualty NBHF detection positive minutes (DPM) for each month at
Manukaucoastline CPOD locations from November 2017 to march.2018

CPOD/Location November December January February March
2017 2017 2018 2018 2018
M2 0 5 0 0 0
M3 0 0 6 1 0
M4 0 0 2 0 0
M6 0 0 0 0 1
M7 1 0 0 0 0




Manukau Coastal Area

M2 / Mooring Two:
A total of five detection positive minutes (DPM) of high quality NBHF click tramsredetected
during the middle of December 20a¥mooring twdFig. 6). These detections were reded spaing

across sunset time (Fif). There were no otheM U weétections recordezh this GPOD.
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Fig. 6: Detection positive minutes @M) for high quality NBHF click trainsletectecdtmooring two
positioned 4.3 nautical miles (8.0 kmiffshore fromManukaucoastlineC-PODsfromthe15h
November 2017 15:59 NZST the 13" March 2018 23:5NZST.

M3 / Mooring Three:

A total of severPM forhigh qualty NBHF were recordead Mooring three (Fig7). These
detections were made during earlypJdary and early February (Fig). Most of the detections we
made duringnight time hourgFig. 7).
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Fig. 7: Detection positive minutes @M) for high quality NBHF click trainsletectedtmooring
threepositioned 5.45 nautical mies (10.&m) offshore fromManukaucoastlineC-PODsfromthe

15" November 207 1559 NZST tothe B February20181559 NZST.

M4 / Mooring Four:
A total of two DPM for high quality NBHF were recorded at Mooring four, in early January8f-ig.
This detectiorwasmade during night time hours (Fig).
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Fig. 8: Detection positive minutes @M) for high quality NBHF click trainsletectecdtmooring four
positioned 6.53 nautical miles (12.1 km) offshore fiddanukaucoastineC-PODsfrom the 14
November 207 1559 NZST tothe 2"dMay 201817:59 NZST.
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M6 / Mooring Six:
A total ofone DPM for high qualty NBHF was recorded at Mooring six, in during- mid
March (Fig.9). This detection was made during day time hours @)g.
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Fig. 9: Detection positive minutes @M) for high quality NBHF click trainsletectecitmooring six
positioned 8.7 nautical miles (16kin) offshore fromManukaucoastineC-PODsfrom the 18"
November 207 1559 NZST to thel4h May 20181759 NZST.

M7 / Mooring Seven:
A total of one DPM for high quality NBHF was recorded at Mooring six, iate November (Fig.
10). This detection was made during day time hours (Fly. 1
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Fig. 10: Detection positive minutes M) for high qualty NBHF click trainsletectectmooring six
pasitioned 9.83 nautical mies (18h) offshore fromManukaucoastineC-PODsfrom the 14
November 207 1559 NZST to the28" February20181459 NZST.

Taranaki Coastal Area

Tongaporutu

A total of 11 DPM for high quality NBHF were recorded on th® GD deployed offshore from
Tongaporutu (Fig. 1, Fig. 12). These detections were made during-Ajtii and late June, with all
detections recorded during night time hours (Fig.Fg. 12).
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Fig. 11: Detection positive minutes (DPM) for high quality NBHF clickins detected at
Tongaporutu €PODpostioned 1.03nm (1.@m) offshore from Manukau coastline RODs from the

15N Januan2018 09:22NZST to the3'd July 201812:11 NZST.
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Fig. 12: Detection positive minutes (DPM) for high quality NBElEk trains detected offshore from
Tongapoutu (GPOD 2720) from February to July 2018.

Motunui

There were no high quality NBHF detections recorded on {R®OO located offshore from Motunui.

14



Discussion

Current research is largely focused on MUui dol
previous studies have given some insight into the overall distribution of this small population. For

example, Oremus (2012) concludes thatfdre s ummer mont hs of February

have a small frequently used core area including two areas of high density; south of Manukau

Har bour, offshore from Hamilt on o Resusaganedfrord sout h
the first defoymentreportagree withOr e mu s 0 esulfs 2hovilinghigher densities of detections

recorded atthél a mi | t o nPBGDfrol the firsCdeployment datandat M2 and M3 from both

deployment one and two datdowever, the first deployment danuch higper DPM values in the -C

PODs closer in tohorethan in the second deploymeiithese higher amounts of detections may

indicate higher numbers & U wolphin in these regions closer to the coastline.

Oneaim of this research wasdetermine the extettatMU u i  dozdupffshore.The first
deployment found this offeore extent to be 14kmvhereas this repdidr the second deployment
finds evidence for detections as far as 18km offstida¢a from the second depiognt found

detections a¥16 and M7, whereas deployment one found none at these moorings.

The first deploymentlsofound no detectionson theC-PODsdeployed in Taranaki coastal area

However, data from the second deployment shawesasonable number détections (11 DPM) at the

C-POD phced offshore from Tongaporutlihese detectionsere found from April to June, with no

detections from January to March. In the Manukal@Ds, the highest amount of detectioress

recorded in the month of January. This may indicate s e asonal movement of MUu
summer, down to the areaTdranakiHowever, cirrent data from the Department of Conservation

sightings database shows no such trend, with a biased towards summeranorgbsall regiondue

to more people being out on the water (Department of Conservation, 2018). In ordé&rto bet

understand whether these movements are significant, more research is required to be carried out over
longer periods of time.

As consistent with the first deployment, there if a general trend that detections froif@DE were
made during night timé@ours.This may indicate aehaviouraldiurnal pattern, wheri! U walphin

inhabit more coastal watefse . g . Ha mduting day time hoGsgh fove out towards

slightly moreoffshore locations during gt time hoursMore research is needed in this area to better
understand this pattern to determine whether it is significanthamessible reasons for this

behaviour.



Limitations:

The main limitationto this researchs t hat we cannot ddf Hecteaotdate
dolphin with sound data alone, as both emit similar-lecation clicks. Genetic sampling needs to be
taken alongside this data in order to determine Thig results of this study are dependent othakbe
NBHF det ect i/dectersddiphir. Gigen thHithere are no other marine maminaiew
Zealand waterthat emitsuchhigh frequency soundt is safe to assume this-POD detections are

also unreliable if the €2 OD is not orientated in an upright posttiseéAppendix §. The GPODs

that had NBHF detections all were in various states of being off the verticadlagiso wave action.
Whentaking into consideration the angle of thePOD, this decreases the reliability of the data

gained in this study. All detections presented in this report have been verified through critical analysis
of the GPOD angle and physical characteristics ofdied data (including frequency, bandwidth,

inter click rate, envelope etc.). High qualty NBHF detections from the KERNO classification process
that did not confidently satisfy all the critical factors required were removed from the data.

Another limitaton was the fact that not all-EODs vere able to be collected on the satate, and

therefore each have a slightly different time period of data recoydimgsing comparisonsetween

mooring locationdifficult. This was unavoidable due to weather camit affecting planned €OD

retrievaldates.
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Appendix AProtection measures under the Marine Mammals Protection Act 1978 and the Fisheries Act
1996 along the West Coast of the North Island, New ZeaBepartment of Conservation 2017b).

Under the Marine Mammals Protection Act 1978

Commercial and Recreational Set Net Prohibition (2nm to 7nm)
= Pariokariwa Point to Waiwhakaiho River

" Marine Mammal Sanctuary

Under the Fisheries Act 1996
E# Commercial Trawl Restrictions (2nm and 4nm)

Commercial and Recreational Drift Net Restriction
Waikato River

Commercial and Recreational Set Net Restrictions (7nm) 4 o~
Maunganui Bluff to Pariokariwa Point y p ‘Harbour:

/
Commercial and Recreational Set Net Restrictions (2nm) / ( Aot
Pariokariwa Point to Hawera \ ,’
Commmercial Set Net Restrictions (2nm to 7nm) *
(Unless a MPI Observer is onboard) S Kawhial
Waiwhakaiho River to Hawera ‘Harbour.
i 3




Appendix BDetails of commercial and recreational set net restrictions in the Taranaki Coastal area
(Department of Conservation, 2013).
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