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MAC-MIGS Ocean Science Consulting Ltd.

~Marine Mammal Observer (MMO)
~Passive Acoustic Monitoring (PAM)
~Acoustic Mitigation Device (AMD)
~Noise measurement/modelling
~Echolocation detectors
~Population assessments
ROV footage analysis
~FEtc...
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MAC-MIGS | Ocean Science Consulting Ltd.

~—Seismic

~Marine Mammal Observer (MMO)

~Dredgin
~Passive Acoustic Monitoring (PAM){i 9ihg

~Drillin
~Acoustic Mitigation Device (AMD )< _ ?
W —Windfarms

\ | .
. \\ ~Harbour construction
~Echolocation detectors \\

: ' «—Decommissioning
~Population assessments \\

~Noise measurement/modelling

~Aquaculture
~—ROV footage analysis L

Etc ' «<—Pipeline/cable laying

~—Defence

Edinburgh
November 2019



MAC-MIGS Ocean Science Consulting Ltd.

[Caura Lazar

£o-
e ‘
S0

Edinburgh
November 2019

4



Research focus

Marine mammals
(harbour porpoise)

Acoustic detections Noise measurement Prey species
(echolocation) & modelling (ROV imagery)

|

Use of offshore
structures

|

+= i Inform decommissioning
& options (rigs-to-reefs)
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Research - echolocation

Most places don’t
look like this
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Research - echolocation
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MAC-MIGS | _ - /\d\
Research - echolocation lj

~Navigation, communication, foraging, predator avoidance

~Clicks - foraging

~Whistles — social communication
~5Songs - finding a mate
~\Vocalisations are often species-specific
~Sometimes even individual-specific
~Collect data using C-PODs or PAM
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Research - echolocation

ﬁme C-POD: \

5m * Automated, i.e. power,
HoUsig contaititigan processing, detection and

omnidirectional classification software
hydrophone (20-160 kHz)

Position: at least 5 m
from the surface

) 900 m

< >

* 2 to >6 months operation

C-POD * Detects most odontocetes
4—— Dimensions:

diameter 90 mm &

Odontocete clicks detected up to 900 m
* Distinguishes between

length 670 mm dolphins and porpoises
100 Weight: 2.1 ks * Provides information on
4_m, (without battery, .
e . o but positively presence and behaviour
Very high click detection rate within 100 m buoyantin water) s LowiBsisn positive —
Removablelid for access to * Low-cost data collection
/ battery pack and SD cards . Extremely robust
‘ Bosifigfsatleast2m '\ * Highly sensitive with precise
GS%“S?;;Z‘Ziii;m'.ii?;f;‘;‘?ii‘““ abovethe seabed |2 M ™ Moored to seabed \__calibration &
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MAC-MIGS | Research - echolocation

~Detection Positive Minutes/Hours (DPM/DPH)
~Click details & inter-click-interval (proxy for foraging)
~Environmental details & noise (approximate)

~—Boat sonar
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MAC-MIGS Research - PAM

~Record noise
~Piling, vessel, dredging, seismic, AMD, etc...
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MAC-MIGS Research - PAM

~Echolocation clicks — porpoises & dolphins
~Whistles, moans, songs — dolphins & whales
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MAC-MIGS | Research - Analysis

~ Weather data (SWH, SW, windspeed, etc.)
~ Empirical temperature at seabed (from C-PODs)

~ Empirical CTD casts

~ Satellite SST & Chl-a

~ Modelled SST, BT, Chl-a, Current speed & direction
« Modelling detections & environment using GAMs

~ Determine impacts of abiotic environment
~ Before addressing anthropogenic impacts
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MAC-MIGS

~—~(0OSPAR

~Rigs-to-reefs
o
~Alternatives...

TD\ -0107.5H
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MAC-MIGS Research — ROV analysis

~ ROV data currently analysed manually
~Takes 8 hrs to analyse 1 hr of footage
~Takes 20-30 minutes to analyse a single still

@.PLOS ‘ ONE
- M dC h INe Iea FNnin g MAIA—A machine learning assisted image
annotation method for environmental
gy Neu ral netwo rk monitoring and exploration
Martin Zurowietz('#, Daniel Langenkamper’, Brett Hosking?, Henry A. Ruhi?2, Tim
Ww. Naﬂkemper1
~Database engineering — - ,

~Data mining

Automated identification of benthic epifauna with

’;“‘S|gna|/|mage prOCGSSIng computer vision
é.\ Pa tte rn re CO g n i ti O n Nils Piechaud'*, Chrismpher;({;?; ,Ll"'};lii)iecl‘lllllverhouse , Nicola L. Foster?’,
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MAC-MIGS Potential projects

~Repurposing industrial ROV imagery for ecology
«~ Differentiating dolphin species using C-PODs
~Testing PorCC click classifier

~PAM analysis |
~—Noise modelling |
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A few OSC publications

ices = @ PLOS [ox

CIEM =

ICES Joumal of Marine Science (2019), doi:10.1093/icesims/fs2077 RESEARCH ARTICLE

Characterizing the first wave of fish and invertebr: Meals on Wheels? A Decade of Megafaunal
colonization on a new offshore petroleum platforn \/isual and Acoustic Observations from

Victoria L G. Todd"™ Laura D. Willamson @ ', Sophie E. Cox', Ian B. Todd' Offshore Oil & Gas Rigs and Platforms in the
. 3 H
Peter |. Macreadie ® North and Irish Seas

Marine Environmental Research 142 (2018) 69-79

Victoria Louise Georgia Todd'2*, Jane Clare Warley‘, lan Boyer Todd'

Contents lists available at ScienceDirect aYaY W \_LLLLV1 reploron e la Mer

Marine Environmental Research
& sl

ICES Journal of Marine Science (2015), 72(2), 328-340. d0i:10.1093/ icesjms /fsu187

W e
ELSEVYIER journal homepage: www.elsevier.com/locate/marenvrev

Quantitative analysis of fish and invertebrate assemblage dynami Review
association with a North Sea oil and gas installation complex

Victoria L.G. Todd™", Edward W. Lavallin®, Peter 1. Macreadie®" A review of impacts of marine dredging activities on marine
mammals

Victoria L. G. Todd"?*, lan B. Todd "2, Jane C. Gardiner’, Erica C. N. Morrin?, Nicola A. MacPherson?,
Nancy A. DiMarzio’, and Frank Thomsen3
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