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Marine mammal tracking:

Photo credit: Rebecca Hewitt, University of Aberdeen

project aims

» Measure the movements of marine mammals in
high resolution close to operational turbines;

» Integrate our marine mammal monitoring
systems;

» Standardise data collection and analyses;
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» Produce open source system;
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Marine mammal tracking: Some techniques

Passive acoustic tracking
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Abstract

1 Understanding how marne prodsors utiize batétats roquires that we consider
thelr beharvou In theee dimenshons. Recent resnsrch has shown that markne mam-
mals ofton make use of tidally enorgetk: locations for foraging, yot data ar genor-
aly Sitod to clmarvations of animals it the wator wrface. Such ares are olso of
Intorest b0 the mnewable enory industry for the deplyment of ted-stream
onergy lwbines; this has ded to concoms about potontil Impacts on marine
mammaks,
Methods for measuring ankmal movements underwater are Bmitid, howeves, acthe
sonar can lmege marine marmmas and coutd potentily messure three-dimensionsl
mavermants in tidally enometic locations. Here,  dual 720 Kz sorar systom was
dovekoped (o ivestigite the Uvoe-dmonskeal mavemerts of harbour sl
(Pheca vitudina) In a tdally enerpetc chanoel
Estimartod mwan depth (distance from the surface) of seals was 12.0 m [95% confi-
donce intervals [Ch]: 116-124 m), and the majrity of tme was spont af the sur-
face and at approwmatoly 10-12 m distance from the swtace. When expressed as
distances from the sea bed, mean distance was 1.5 m (9% CE 10,0189 m), and
the majority of time wans spent at 14 m from the sea bed.
Seal movements ware generaly in the same diroction as the tidal flow with mean
horzootal speods of batwien 051 and 313 m s (P55 On = 124-154 m & ).
Meswn vortical vwlockies [where nogathve and paskivy v mpresent + descent
i ascont respoctivedy) for each seal track rnged botween ~1.76 and +0.88 m 5
195% Cs: -0.2340 4003 m s )
These resdts provide a busks for understanding how sesbs utilee a dynamic tdal
ermdromment and sugpest that harbour seal behaviour can be markndly different
1o Jows tidaby enongetic habitats. The results also herve keportant mplications for
the prediction of risk associuted with interactions betwoen diving seals aod tidd
L i these dynamic habitats,
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Marine mammal HiCUP: lessons learned

MeyGen - Phase 1A environmental monitoring SN ENERSY
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Marine mammal HiCUP: progress

» Field tests of combined tracking with passive and
active acoustics;

» Tank tests of long-term stability and to
synchronise AAM and PAM data timings.

» Design complete and finalising construction




PAMGuard: open source software

Ly e iy
o Bsbey NG G
o

a0 a0z s =0

USERS DEVELOPERS LINKS CONTACT = 4

Pk

-
ol b sl

R s Y

"y R By mmmme s e o : e
£ Cice st Siphs; T o[ s =R [ e = | Corcnsemnd Sammaze S
. ", I EEm=mt o b T
NOT SURE WHICH SPECIES?
& E :
Use the whistle classifier to distinguish §1 3 :
which species' are being detected
g m L . b s

© DOWNLOAD PAMGUARD

GPS Pracessing
g —I— [ GPS data seiection léfo'%'
lose PR 0MS |41 (_HepComments .|
HeaingDam _Jo.0% -
Sd‘mdA‘qu ﬁ
[ Cick Detector L 0.0%
| Sound Acqustin Joo% |
| Rawinput data from Sound Acquston | 20 Gi  Remove Click Detector 1.
Sound Noise Dal Rename Click Detector 1...
[ Acquaton 1
e - = 3 ik T
Sound Outpat 3 ' »
[ Tracked Ukks Il 1
Sound Ou 0.0% J
mnmhm S Fitered Data from Chck Detector 1Cho, L | 890
-M% = ik Train Detector Joos
Cick Detector 1 Cick Trans o
= Tradked Chck Locatser Joos
[y smsieconal Joo % o :

OUR VISION FOR CURRENT ACTIVITY VIEW ALL =
THE PAMGUARD INITIATIVE DEVELOP WITH THE
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Marine mammal HiCUP: example data

Porpoise track on sonar + echolocation bearings

vertical bearing
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Next steps: deployment around operating turbine...

— The environmental platforms and equipment deployed during
Phase 1A was not wholly successful.

— Lessons learnt from the successes and failures has been fed
into the next generation platform.

— Fundamental design principles:

MeyGen - Environmental monitoring design strategy

Continuous collection of data;

Integration into the tidal turbine systems with the provision of auxiliary
power and dedicated fibre optics for data fransfer ashore;

Use of high-grade connection design of a standard equal to that used
for the turbine systems;

Use of steel armoured cable for the umbilical;

Use rock bags to provide cable stabilisation of the umbilical to protect
against fretting or damage during long term deployment;

Ability to connect the platform into the turbine system while the platform
is on the installation vessel to perform final commissioning checks prior to
installation;
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Next steps: deployment around operating turbine...
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