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3d International Conference on Fish Telemetry

InternationaDrganizing Committee

Kim AarestrupTechnicalUniversity of DenmarkDenmark

Pedro Almeida, University of Evora, Portugal

Paul Cowley, South African Institute for Aquatic Biodiversity, South Africa
Scott Hinch, University of British Columbia, Canada

Andy Moore,CEFASJK

Karen Murchie, College of tigahamas, The Bahamas

Carl Schreck, Oregon State University, USA

Eva Thorstadyorwegian Institute for Nature Research (NINA)

Hiroshi Ueda, Hokkaido University, Japan

Convener

Ocean Tracking Network
Dalhousie University
1355 Oxford Street
PO Box 15000
Halifax, NS B3H 4R2
Canada

Local Organizing Committee

Nikki Bauchamp, Ocean Tracking NetworkCloair
Kes Morton, Ocean Tracking Netwp@oaChair
Fred Whoriskey, Ocean Tracking Network
Sara Iverson, Ocean Tracking Network
Amy Ryan, Ocean Tracking Netwo
Montana McLean, Ocean Tracking Network
Chris HolbrooklJSGeologicalSurvey

Chuck Krueger, GLATOS

Bob Rangley, World Wildlife Federation
Mark Jollymore, Vemco

Alexia McGill, Agenda Managers

Conference Venue

World Trade and Convention Centre

1800 Argyle St.
Halifax, NS B3J 3N8
Canada
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Information for ICFT Delegates

Program Sections

U Information for Delegates

Program
Sunday
Monday
Tuesday
Thursday
x  Friday
Field Trip Information
WTCC Floor Plan
Speaker Index
Poster Index
Sponsors
x Major Corporate Sponsor
x Platinum Sponsors
x Gold Sponsors
x Silver Sponsors
U App Quick Start Guide

c:

X X X X
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Exhibitor Information

Reqistered Booths

c:

wSOSAQGS wmx: 2FF

(excluding the Harbor Hopper)rhe
coupon codasICFT2014and it is valid
from July 13¢ July 19. Guests just

have to go tovww.mtcw.cato book.
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Workshop Info

OTN Data Workshop

Vemco Workshop

Wildlife Computers

Science Communication Workshop
Part 1 From Pings to Podcasts
Science Communication Workshop
Part 2: Knowledge Mobilization
Lotek Workshop

European Aguatic Animal
Telemetry Network (EAATN)
Modelling of AnimaMovement

Workshop
Tropical Telemetry Workshop

Special Events

Reqistration Sunday

Reception Sunday

Reqistration Monday

Registration Tuesday

Sunday (Student) Poster Session
Animal Telemetry Charter Meeting
OTN Futures Committee
LobatdzRhdkeh@Giidhi 2 dzN&
Poster Session

Lunenburg Fieldtrip

Glider Technology Outreach
Citadel Hill Gala Dinner
TropicalTelemetry Mixer
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MONDAY | TUESDAY] WEDNESDA THURSDAY FRIDAY |

MORNING AFTERNOON
OTN_Data Workshop Registration Open 12:00 -6:00
Rowe BuildingDalhousie University WTCC, Level 2
Room 1014 . :
1:30
Learn about and install the Ocean Tracki - OTN Futures Meetlh g
bSGs2Nl Q& {FyRO2E +4 WTCC, Summit Suite
the suite of tools it provides to analyze, filte 2:30 Sl
and visualize detectiodata. A new tool that - \[/)VIIIdIIfE' Clil(f)mplgers B\AlllorkShOD
can be used to identify cohort behavior will k elta Halifax, Baronet Ballroom
presented, as well as methods for exploring a Student Poster Session
visualizing the resulting dataset. Also, lea WTCCMain PI R
bo2ddi hebQa aKl NBR Main Plenary Room
repository (GitLab). Open Reception 5:00  -6:30
Vemco Workshop WTCC Summit Suite
WTCC, Room 200
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3™ International Conference on Fish Telemetry

SUNDAY [MIeINYNA TUESDAY| WEDNESDA THURSDAY FRIDAY |
MORNING AFTERNOON
Registration, WTCC Level 2 1:45  Josep Ads
- Home range size declines with increasing conspecif
PLENARY : Rory McCauley density in a sedentary fish
Monitoring and mitigating Western 2:00 | Bernardo Quintella
Australian shark hazards & Movementpatterns of Mediterranean moray and
B b European conger in a coastal MPA
Altan Lok : .
Movements of Pomatamus saltatrix in artificial ree 2157 David @ook ) ) o
area: preliminary results Bl \Wet season use of inundated floodplains by fish in &
. ) S tropical lowland river
Pieterjan Verhelst 2800 Todd Hayden
The importancef estuarine and coastal areas for BEE— Postsurgerybehavior of walleye in Lake Huron:
fish migration =—= Evidence of a tagging effect?
Matthew Taylor _ _ 2450 David Gllaghan
Movement and homing behaviour of fish Gambling with reproductive success: Do lake trout
translocated from a powestation canal I*I hedge their bets?
Amanda Bain _ 3100 Dylan van der Meulen
Atlantic Salmon Movemerin the Mactaquac S=gom  Temperaturemediated spawning migrations of an
Reservoir, Saint John RiveB,)Camda * estuarine dependent sillaginid
Jonathan Bolland 818 Jacob Bownscombe

P = —
T O IR © S
S * R O
(6] O Ke]

= =
N W
a o

Movement of brown trout in and between
headwater tributaries and reservoirs

Karen Murchie
Adultbonefish movement corridors and spawning
locations around Grand Bahama

Coffee Break
Aytac Ozqiil

Determining movement patterns of fish to manage¢
of fisheries on artificial reefs

J. Ellen Marsden
Use of Acoustic Telemetry to Evaluate Lake Trou
Use of Constructed Reefs

Chris Vandergoot

Providing Movement and Ecology Information to
Great Lakes Fishery Managers

Frédérique Bau
Migration on the fragmented Dronne River
Alas silver eels don't fly like drones!

Steve Cooke
A moving target: spatial ecology of fish, biological
assessment, ancthanagement

Natalie Sopinka
Using sight and sound to make sense of science
communication

Science Communication Workshop
Part 1: From Pings to Podcasts
WTCC Ballroom

Sponsored byEmera

vemco

(Ld |

Multi-scale behavioural ecology of bonefish inhabitir
reef flats in Puerto Rico

Stephanie Watwood
Habitat Preferences and Migration Patterns of
Federallymanaged Fish Species

Coffee Break
Jordan Matle

Niche partitioning of sympatric reef fish using passiv
acoustic telemetry

Nathan Rirey
Migration routes influence early marine survival of
juvenile Pacific salmon

Martha Robertson

Freshwater Spawning Migrations of Adult Atlantic
Salmon in Two Labrador Rivers

Aaron Spares

Arctic charr, Salvelinus alpinus, movements relative
major estuaries
Matthew Ajemian
I'tyQid 68 tt
telemetry compatibility
Hassan Moustahfid
OTN Charter on Access and Benefit Sharing of Anin
Telemetry

Animal Telemetry Charter

WTCC Ballroom
Lobster Dinner and Ceilidh
adzNlL)KeQa /lofS 2K

2dzad adr3a

Meeting

Anthropogenic Impacts

Behavioural Ecology

Visualization and Modelling

Large Scale Movements

Conservation Physiology

New Frontiers

Information for Deleqates(n?cgmﬁé?\wﬂ
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SUNDAY | MONDAY WEDNESDA THURSDAY

8:30

MORNING
Regqistration, WTCC Level 2

PLENAR Y: Chris Holbrook

Plan for the worst and hope for the
best: Using pilot data and simulatior
to design telemetry studies

Trevor Middel

Seasonal variation in precision of an acoustic
telemetry array in small lakes

Elodie Lédée
Identifying the movement of reef predators: a
network modelling approach

Karl @ystein Gjelland

A fate assessment key for acoustically tagged fist

Enrico Gennari
Movementbased behavioural modelling of white
shark active telemetry data

Eric Warner
Use of telemetry as an independent assessment «
sockeye spawner abundance

Ross Dwyer
V-Track: An R package for the analysis and

visualization of telemetry data
Coffee Break

Colin Simpfendorfer
Ghosts in the data: false detections in acoustic
telemetry monitoring

al NAS ! dzZ3SNimaSiKS
Tackling the challenges of fitting movement mode
to marine telemetry data

Jonathan Carr
Bayesian modeling of salmon smolt intage
survival from eastern Canada

Kyoko Ohashi
Simulation of Atlantic salmon pesmolt
movement in the Gulf of St. Lawrence

Kim Whoriskey
Template Model Builder for fittingwitching state
space models to animal tracks

Tom Binder

Use of CormacHollySeber models to estimate
spawning site fidelity in fishes

Science Communication Workshop
Part 2:Knowledge Mobilization
WTCC Ballroom

Sponsored bW EOPAR

vemco

FRIDAY |

1:30
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Information for Deleqates%%ﬁl

AFTERNOON

Robert Lennox
Sublethal effects of catctandrelease angling on
Atlantic salmon behaviour

Taryn Murray

The wanderings of juvenile leervis Lichia amia, ¢
estuarinedependent piscivore

Tomoya Hori
Spatiotemporal distribution of conger on
tsunamistricken lagoon in Fukushima

Neil Hammerschlag
Predatorprey movement ecology between shark
& turtles across dynamic seascapes

David Villegas Rios
Personality and behavioral syndromes of wild cc
determined bytelemetry

Shinnosuke Nakayama
Exploring links between life history and behaviot
in wild adult Eurasian perch

Matthew Faust
Environmental cues to walleye spawning
movements in twdGreat Lakes tributaries

Anne Marie Gorman

Vertical Movement of Lake Erie Walleye:
Ecological and Management Implications
Coffee Break

Sue LowerreBarbieri
Assessingpatiotemporal reproductive behavior
important to management

David Noakes
Predicting ocean navigation of Atlantic and Paci
salmon

Will Patterson
The Effect of Invasivgonfish on Red Snapper
Home Range and Movement Dynamics

David Yurkowski

Ringed seal feeding behavior in the Arctic: a
bioindicator of fish distribution?

Carl Meyer

New Insightsnto Coastal Habitat Use by Tiger
Sharksn Hawaii

Kim Holland

New stuff: GPS fixes andygen profiles from
sharks via land based receivers

Samuel Westrelin
Water levelfluctuations : impacts on habitat
preferences of fish lake species

OTN Field tagging app
presentation

POSTER SESSION
WTCC, Main Plenary Room

~
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| SUNDAY | MONDAY | TUESDAY ENEYA THURSDAY

FRIDAY |

3™ ICFT Visit to Historic

Tour 1 busdepartsat 9 a.m. Tour 2 busdepartsat noon.
U Registefor Tour 1 or Tour 2 atthe ICFT Information DeskbeginningMionday July12.

Lunenburg Village

U WhaleWatchingis optionalyY o u welcemeo wanderfor the durationof the tour.

U If youareregisteredor the conferencehut havenot signedup for the visitto Lunenburgandwish
to do so,pleaseaskat the registratiorif seat@areavailableCostis $75to all ICFT delegates.

U Lunch is NOT provided.

Bus DEPARTS World Trade and
Convention Centre, Argyle Street entrance
9:30AM 1 hour bus ride
10:00 AM Bus ARRIVES at Lunenburg
] 10:30 AM 1.5 HOURS OF FREE TIME
11:00 AM
b START of Whale Watching Tour
Bus DEPARTS World Trade and
Convention Centre, Argyle Street entrance
12:30 PM 2.5 hour boat ride 1 hour bus ride
1:00 PM Bus ARRIVES at Lunenburg
v START of Whale Watching Tour
2:00 PM END of boat tour
2:30 PM Depart Lunenburg
3:00 PM 2.5 hour boat ride
3:30 PM
END of boat tour

l 4:00PM

u Please be on time for your scheduled departure back to Hati#axfram Lunenburg to
Halifax will run you.$200!

_~
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| SUNDAY | MONDAY | TUESDAY|NNEBNEIY] THURSDAY FRIDAY |

Shark Night in Halifax: join world -renowned experts for talk and trivia

Fearedrevered,or mythologized sharkshavecapturedour imaginationgor thousandsof years.But
theseancientpredatorsare in big trouble, longthe victimsof unsustaimble andirresponsiblefishing
practices. Thevastdiversityof sharksfound in Canadiarwatersplayimportant rolesin keepingour
oceanghealthy,all the wayfrom bottom-feedingdogfishand nutrient-cyclingbasking sharksto top
predatorslike Greenlandand greatwhite sharks.

Twenty-eight speciesof sharkhavebeenreportedacross | y | Rakif@@ Atlanticand Arcticoceans.
Closeto half of them are threatened,but still manyCanadian® 2 ykbivthat sharksare at homein our
waters.

Joinusfor akeynotepresentationby Dr. NigelHusseyUniversityof Windsor),anexpertonthe
mysteriousGreenlandshark followedby| | f Afifst eize€SharkTriviaCageMatch pitting both experts
andaudienceagainstthe g 2 NImBs€viiouslycleverquestionson sharks Prizesand praisewill be
awardedto the victors.Triviawill be followed by networking.

When: Julyl15,2015
Time:  7¢10pm

Where: Potter Auditorium,RoweManagementBuilding

6100UniversityAve,Halifax,NovaScotia
RSVP: ChrisChaplincchaplin@wwfcanada.or4166699155

Thisisafree event.PleaseRSVBy Monday,July13,2015.

Cosponsoredby

3 -~ g
s @

Y. . %

~

TRACKING NETWORK

J\ONAL £
SV e

13-17JuLy 2015 | Hauirax, Nova SCOTIA | CANADA
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SUNDAY | MONDAY | TUESDAY| WEDNESDAJRIGREEREY FRIDAY
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MORNING
PLENAR Y: Sara Iverson

The potential ohetworking to transform aquatic
animal telemetry science

Héléne de Pontual
European sea bass movements and migration
from large scale electronic tagging

Michelle Heupel
Conservation challenges of sharks with
continental scale migrations

aStlryAS . S3dzSNitt 2
Oceanic scale spawning migration pattern of the
American eel

Erin Rechisky
Testing delayednortality of Snake River Chinook
Salmon in the coastal ocean

Hiroshi Ueda
Large and small scale Pacific salmon homing
behavior using the PIT tag system

Coffee Break

CoreyWright
Rocky Reach Reservoir White Sturgeon

Supplementation: Telemetry and Management

Kevin Hedges
Application of acoustic telemetry to stock
assessment and fisheries management

David Welch
Testing Aquaculture Impacts on Wild Salmon
Using DoubleBlind Telemetry Studies

Rhett Bennett
Management considerations for estuarine fishen
species, from acoustic telemetry

Gustav Hellstrom
Bridging the gap between laboratory assays anc
natural behavior in Ecotoxicology

Alan Walker
Revealing environmental influences on activity
and range of lacustrine eel

Darryl Hondorp

Lake sturgeon use of natural and navigational
channels in a large river system

Lotek Workshop
Main Plenary Room
Sponsored by Lotek

vemco
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2:45
o |
3:30
o |
3:45
L |
4:00
L |
4:15
o |
4:30
o |

4:.45

Information for Delegategesim

AFTERNOON

Valerie Whalon
Bridging a Gap in Hudson River Shortnose and
Atlantic Sturgeon Research

Ine Pauwels
Habitat preference of pike (Esox lucius) in an
anthropogenically impactedver

Jan Reubens
Belgian Animal Telemetry Network: setup,
collaboration and a casstudy on cod

Nigel Hussey
Aquatic animal telemetry: a window into the
underwater world

John Kocik
Using Telemetry to Understand Gulf of Maine
Atlantic Salmon Marine Ecology

Mark Ridgway
Lake Habitat Occupancy Models and Brook Trout
Position from Acoustic Arrays

Coffee Break
Collin Middleton

Migratory Conditions and Hydrosystem Effects on
Adult Sockeye Salmon Navigation

Amy Tefer
Surviving bycatch: multiple stressors and disease
processes of Pacific salmon

Scott Hinch
Fitness consequences in adult Pacific salmon of
passage through turbulent flows

Montana MclLean
Impacts of angling stress on white sturgdzialogy
and movement

Vanessa MinkeViartin
Thermal experience of migrating adult sockeye
salmon in a regulated watershed

Glider Technology Outreach
Main Plenary Room
sponsored by  Liquid Robotics

Citadel Hill Gala Dinner
Citadel Hill

_~
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| SUNDAY | MONDAY | TUESDAY| WEDNESDAJRIGREEBREY FRIDAY

Lotek Workshop
Telemetry without Boundaries - An ecosystem approach

You have answered all the questions you can with your compliment of telemetry
receivers, but questions remainYou are not alone.We are pleased to present
guest speakers who will outline studies in which, through the use of a single
transmitter, colleted data using different receiver brands and type&aining
greater insight about their species of interest as it passed through a variety of
environments.Deep to shallow water, freshwater or saltwater, providing gross and
fine-scale temporal movementthereby, making it possible to maximize the
capabilities of multiple telemetry technologies with minimal impact to the animal.

Glider Technology Outreach

Gliders and telemetry: What can gliders do for you?

The Ocean Tracking Netvk, in collaboration with theMarine Environmental
Prediction and Response Netwahkd Dalhousie Universitgperates both slocum
and wave gliders in support of ocean research, including telemetry. In this
overview, the Glider Team will present how gliders can be of benefit to your
research group, and specifically fish telemetry researchers. In addition, the wil
cover the types of data, cost benefits, and the latest developments in autonomous
vehicle support of animal tracking, environmental data collection, range detections
and receiver offloads. Refreshments generously providedidnyid Robotics Inc.

—_—
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[ SUNDAY [ MONDAY [ TUESDAY| WEDNESDA THURSDAYERIIN

MORNING

PLENAR Y: Francisco

Chavez
Ocean Ecosystems in a Warmer
World: Review and Observing Need

Eddie Halfyard

Integrating Teleratry-Based Survival Estimates
with Population Dynamics Modelling

Pedro Afonso

Tracking in to the deep IIl: muktale telemetry
reveals ontogenic migrations, diel vertical feeding
displacements and adult spawning aggregations ¢
a seamount fish

PeterKyne
=iy Movement of threatened river sharks in remote
northern Australia

8:30

[ ]
0 n
|

©
[N
(6]

Franziska Broell
I"'I Scaling of fish swimming and implications for
measuring sizat-time in the wild

=
=
o
o

ColinBuhariwalla
Movements of Striped Bass in the Mira River, Noy
Scotia

Damian Lidgard
Using acoustics to elucidate the nature of marine
predatorprey interactions

William Roche

=
|
]

-'C_;
€
_N o0
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e
w
o

B U AnewmrPAT tag for small fish species
ISPl Hiroshi Mitamura
. Regular behaviour and movement patterns in sna
crabs at dark continental shelf
JNEJl Jo Arve Alfredsen
M Prospects of acoustielemetry as a monitoring
Wi toolin largescale fish farms

Ryan Carlon
Tracking Tagged Fish Using a Wave Glider

Julie Claussen
The Bhutan Telemetry Project: Tracking Golden
Mahaseer in the Manas Watershed

[EEY
Iy
w
(@]

N Andrew Drake

gF— mplications of Predation on Estimates of Surviva
Using Acoustic Telemetry

iVl Roger Rulifson

gF—  Defining Ocean Migratory Corridors a@dtical

Habitats off North Carolina

vemco

AFTERNOON

i EAATN

WTCQ04

Modeling of Animal
Movement Workshop
WTCC 203

Tropical Telemetry Workshop
WTCC Ballroom

m Tropical Telemetry Mixer
Delta Harbourview

1:00

Anthropogenic Impacts Behavioural Ecology
Visualization and Modelling ™ E=1gs[SRSTe 1 ER (o) =1 g [l
Conservation Physiology New Frontiers

If changes to the schedule are required while
the conference is in session, they wile
posted at the Registration Desk.

Information for Deleqates(n?c%ﬁ“wnlﬁ

~
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[ sunDAY [ MONDAY | TUESDAY] WEDNESDA THURSDAYEEE

Tropical Telemetry Fish Workshop

Organizers:

Lisiane Hahn | Neotropical Consultoria AmbientBrazil

Luiz Gustavo Martins da Silva | Universidade Federal de Sao Jodo EHSdiBrazil
Domingos Garrone NetoUniversidade Estadual Paulist&/NESPR Brazil

Introduction:

Telemetry techniques have been widely applied to fisheries research in temperate regions since the
1970s, but relatively few studies have been performed in tropical rivers and estuaries. Many obstacles has
to be overcome, given the diversity and lack obwtedge regarding fish biology and natural history of
most species, as well as the difficulties associated with working in large and relatively remote areas. The
Tropical Telemetry Fish Workshop intend to discuss the challenges of working in tropicas r@gibthe

novel results about fish movements in tropical rivers and estuaries.

Workshop Program:

1:30 Lisiane Hahg Introduction and welcome

1:40 Luiz Gustavo M. da Silva and Domingos Garroneq\@terview of fish telemetry studies in
Brazilian trojical rivers and estuaries

2:10 Tor F. NeesjeFish telemetry in the in the Upper Zambezi River as an important management tool:
Challenges and results

2:30 Domingos Garrone Netaviovement patterns of freshwater stingrays: findings and challenges in
studies involving Brazilian and Colombian species

2:50 Luiz Gustavo Martins da SilgdUse of fish telemetry to investigate the impacts of hydropower
facilities at Minas Gerais State, Southeastern Brazil.

3:10 Thiago C. RibeiroThe migration of curimbata (Prochilodus lineatus) in a dammed Brazilian river

3:40 Coffee break

4:00 Eduardo G. MartinsMigration, habitat use and breathing rate of Arapaima sp. in the Purus River

4:30 Lisiane Hahg Migratory Movements of Large Catfish in the Xingu and Madeira Rivers (Amazon)
Revealed by Combined Acoustic and Radio Telemetry

5:00 Round table

5:40 Catfish Connection ¢JLarge scale telemetry project in the Brazilian Amazon

5:50 Workshop Ends an@pen Bar at Delta’s Hospitality Room

Speakers:
Lisiane HahnNeotropical Consultoria Eva B. Thorstad (Norwegian Institute for Nature
Ambientalg Brazil Research) and Finn @dkland (Norwegian Institute

for Nature Researgh

Luiz Gustavo Martins da SilyBniversidade

Federal de S&o Jodo Del Rei (UEBAZIl Thiago C. RibeircAlexandre L. Godinho
CTPeixeg UFMG& Brazil

Domingos Garrone NetdJniversidade Estadual

Paulista (UNESPRBrazil Gretchen L. Stokegduardo G. Martins
Leandro Castello, Thiago Petersen, Steven J.
Tor F. NeesjegNorwegian Institute for Nature Cooke and Jansen Zuandamiversity of

Research), Clinton Hay (University of Namibia), Waterloo, Canada

—_—
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Level 2

MeetingMatrix

WTC@loor Plan

International Conference

200B 200A on Fish Telemetry - Level 2
Catering Doors Catering Door Catering Doors Mon, 13 - Fri, 17 July '15
e Y e Y e Y eV L NV e Y L

Main Stage: 2m x 5m
@ 24" high
FMAV Backdrop

(move-in/set-up on Sun, 12 July '15)

E [ | [ | Al [ | (\\njain Lobby
] — VESSEERY
— POPAXE (12) 10 x 10 Booth:
g ) 4 PACK ! ! ¥ (30) Doubbe-sig:d ;osterboards Q/
T e 3
7 6 6/
8 | 5 | <&
SW .
=
42 open-ended 9 4 -
ovals of 7 ppl
294 seats 1 |
10 3 N
1 2
Show Office
12 1
IE D R B B BN R
Tecr.1: - )
2m x 5m Buffet Lunch Rolled-in here [
@ 24" high 1 WASHROOMS
porme - - . R
——T1
L r e ¥ i 3
" wasHRooms  [reight .
elevator >
8 x patio tables p ¢ | | |
5 x lounge clusters b |
201
1 1 1 = Client's Office

205 204 203 202

Click here to go to Exhibitor Listing

—_—
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TUESDAY| WEDNESDA THURSDAY  FRIDAY

PLENARY : Rory McCauley
# Monitoring and mitigating Western
Australian shark hazards

Australia

Rory McCauley
Senior Research Scientisthark and ray sustainability, Western Australian

Department of Fisheries

Dr. Rory McAuley is a Principal Research Scientist with the Western Australian (WA) Department of
CAaKSNASE 6K2 KlFLa GoSyide @&SIFNBQ SELSWEBIGY addzRe
quantitative assessments of their stocksinthe Se@ith &G LY RAIY hOSIFy® & Yl yl 38
shark and ray sustainability research programs, his primary role has been to provide scientific advice on

the development and evaluatiorf éishery and marine conservation policies. However, due to increasing
demands for advice on the risks posed by sharks and the ecological factors contributing to occasional
aKFEN)] o0AGS AYyOARSyidGa I NRdzyR 21! Q& SBfdBussedddshe 021 a1 f
application of acoustic telemetry approaches to better understand and monitor potential shark hazards.

This collaborative research with other Australian and state government scientistsdiségg tourism

operators, and the Ocean TraclifNetwork project has revealed the first detailed information about
movements of the elusive and potentially dangerous white shark (Carcharodon carcharias) in Western
Australian waters. Additionally, this work has pioneered the use of-tie@ acoustic téemetry

capabilities, online mapping, and soeaiaédia to keep the public and safety officials better informed
F62dzi GKS LINBaSyOS 2F akKFIN)la 2FF az2vys$s 2F 2S8ai6SNy

Shark and Ray Sustainability

This collaborative researchith other Australian and state government scientists, cdygng tourism

operators, and the Ocean Tracking Network project has revealed the first detailed information about
movements of the elusive and potentially dangerous white shark (Carcharodoradag)hin Western

Australian waters. Additionally, this work has pioneered the use of-tie@ acoustic telemetry

capabilities, online mapping, and soeaiaédia to keep the public and safety officials better informed

about the presence of sharks off so@ef 2 SAaGSNY ! dzAGNI f Al Qa Yz2aid Lk Lz |

—_—
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TUESDAY| WEDNESDA THURSDAY  FRIDAY

9:00 Altan Lok
C+ Movements of Pomatamus saltatrix in artificial reef
area: preliminary results

Behavioural ecology

Turkey

Altan Lok

Ege University, Turkey

| graduated from Ege University, Fisheries Faculty. | am heatheofDepartment of Fisheries and

Processing Technology in thel@ries Faculty since Septemi2813. | am studying on coastal srredhle

fisheries and artificial reef applications. | was chair in 10th International Conference on Artificial Reefs and
Related Aquatic Habitat 6 KA OK KSf R Ay TIYANE ¢dzN] S@ AY HAMOOD
systems.

Movements of Pomatamus saltatrix in artificial reef area: preliminary results
Altan Lok, Aytag Ozgiil

Studies on habitat usage and movements of Pomatomus saltatrxé. very limited around the world
especially in Mediterranean Sea. Active tracking system was used to determine movements of adult
bluefish around artificial reefs in Gulf of Edremit which take place on their migration route from North
(Black Sea) to SoutMediterranean Sea). Furthermore, one of the important goal of this study was to
determine the feasibility of using active telemetry around artificial reefs. Five bluefish (mean length:
29.72cm, mean weight: 217.80gr) were tagged with acoustic transmif32H continues transmitter)

and released to artificial reef area where captured with line fishing. Bluefishes were monitored by
hydrophones (V110 and V165) between 11 February and 27 March 2014. Twenty hours data in average
was collected. Bluefish plierred artificial reef area between 15 and 32m depth and sometimes up to 50m
depth during day time. But, they preferred move to very shallow areas, especially to stream mouth during
night time. This study showed that active telemetry system can be usatkfermines fish movements
around artificial reef areas and contributes for management of the artificial reef areas

—_—
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9:15 Pieterjan Verhelst
The importance of estuarine and coastal areas for
fish migration

Large scale movements
Belgium

Pieterjan Verhelst

Ghent University, Belgium

Pieterjan Verhelst studied Biology at Ghent University, Belgium. During his education, he came into
contact with fish migration research. To fullfill his bachelors degree, he helped with a radio telemetry
study on habitat suitability of northern pike ingfriver Yser (Flanders, Belgium). During an intern at the
Research Institute for Nature and Forest he helped with an acoustic telemetry study on European eel in a
polder area of Flanders. After fulfilling a master thesis at the marine biology departnmestatied an
acoustic telemetry study on European eel and Atlantic cod in the Western Scheldt and Belgian coastal
areas.

The importance of estuarine and coastal areas for fish migration

Pieterjan Verhelst, dr. igr. Ans M. Mouton, dr. Jan T. Reubens,dsrafir. Peter L. M. Goethals, prof. dr.
Tom Moens

Estuaries and coastal areas are subject to anthropogenic activities, as the largest harbours and economic
activities are located along river banks and close to shore. Known to have a high habitétyestisaries

and coastal areas play a key role in the life cycle of many organisms, including diadromous and marine
fish. As such, these areas can serve as transport routes, foraging or nursery areas. In order to conserve
these areas in a cosffficient and sustainable way, a better understanding of the ecosystem functions
and services is needed. The Western Scheldt estuary and adjacent coastal area of Belgium are an
important migration route and resident area for diadromous and marine fish. We selédtedtic cod

(Gadus morhua) and European eel (Anguilla anguilla) as two economic important indicator species for
resp. marine and diadromous fish species, in order to assess the importance of estuarine and coastal areas
as a key habitat for these speci@$ie results of this study will be useful for management measures for

the conservation and restoration of the eel and cod stocks.

—_—
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9:30 Matthew Taylor
# Movement and homing behaviour of fish
translocated from a powestation canal

Anthropogenic impacts: from pings tpeople (governance, social science, and management)

Australia

Matthew D. Taylor

New South Wales Department of Primary Industries

Dr. Matt Taylor is a Senior Research Scientist with the New South Wales Government (Australia), working
in the areas of fistand prawn (shrimp) biology, marine stock enhancement, artificial reefs and habitat
rehabilitation. He is the coordinating scientist in charge of the extensive acoustic telemetry array deployed
in the state of New South Wales (which at one point numbergdl VR2W receiver stations), and is the
State representative on the Integrated Marine Observing Systeswstralian Animal Tagging and
Monitoring System (AATAMS) Scientific Committee and Data Committee.

Movement and homing behaviour of fish translocateohfr a powesstation canal
Matthew D. Taylor, Nicholas L. Payne, Michael B. Lowry

A large biomass of matwsized fish is trapped in the elevated inlet cooling canal of Eraring Power Station,
in coastal New South Wales. These fish entered the canal thtbegbhumping system as larvae, and had
rapid rates of growth to reach a size not often seen in the wild. The canal will be drained and repaired in
2016, so planning is underway to translocate the fish population out of the canal into the adjacent coastal
eduarine system (Lake Macquarie). This presented a unique opportunity to study théraosiocation
movement of mature sized fish, which will also inform relocation strategies next year. Three groups of
bream Acanthopagrus australis (1. translocated tifiaial reef; 2. translocated to natural reef; 3. wild)
were tagged with V9A tags and tracked across Lake Macquarie in an array of 28 VR2W receivers and a
VR4UVM Vemco Positioning System, for up to 11 months. General patterns of movement back to the
power station canal were observed. Figeale patterns following translocation out of the hifibw canal
environment were compared with wild fish using activity tags and$icede positioning through the VPS.

The implications for fish translocation and belwawal adaptation to new environments are discussed.

—_—
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9:45  Amanda Babin
I*I Atlantic Salmon Movement ihe Mactaquac
Reservoir, Saint John RiveB,\Camada

Behavioural ecology

Canada

Amanda Babin

Canadian Rivers Institute, University of New Brunswick

Amanda Babin is doctorate student with the Canadian Rivers Institute in Fredericton, NB, studying

Atlantic salmon movements within the Mactaquac Generating Station reservoir. She completed her
YFradSNRa RSAINBS 4G GKS | yADSNAA (kg udlidwatehgise levelizy & ¢ A O]
at industrial sites in the Bay of Fundy in relation to harbour porpoise presence. Amanda teaches Biology

of Marine Mammals at the Huntsman Marine Science Center, and has worked with DFO on projects such

as the Census of Marindé.iand the Canadian Integrated MuKrophic Aquaculture Network.

Atlantic Salmon Movement In The Mactaquac Reservoir, Saint John RBver, N

Carada
Amanda Babin, Tommi Linnansaari, Steve Peake, R. Allen Curry, Ross Jones

The Mactaquac Generating Statif(iGS), Saint John River, New Brunswick, Canada, is reaching the end
of its service life. There are many ecological considerations as future options for the facility are being
evaluated. The 100 km MGS reservoir has minimal current, restricting naturabmmental cues for
Atlantic salmon migration. The effects the MGS reservoir may have on migration are unknown, including
the proportion of successful navigation through the reservoir, and the potential migration delay caused
by reduced currents. The maobjective of this project is to determine, via acoustic telemetry (Vemco,
Bedford NS), the migration rates and success of juvenile (smolt), adult, andpaeshing adult Atlantic
salmon through the MGS reservoir. In 2014, 40 smolts, 20 adults, 25pashed adults were tagged

and tracked actively (>100 h), and passively (33 VR2W receivers. A reduced number of fish were
successfully tracked, with 19/20 smolts and 5/5 adults successfully navigating through the reservoir.
Atlantic salmon smolts moved slowdownstream through the reservoir than the riverine section (40 +

5. [mean + SE] cm/s and 66 + 13 cm/s, respectively), whereas the upstream migrating adults moved faster
through the reservoir than the river (93 + 19 cm/s and 37 + 16 cm/s, respectively).

—_—
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10:00 Jonathan Bolland
sSwpP=  Movement of browntrout in and between
—alw=  headwater tributaries and reservoirs

Behavioural ecology

UK

Jonathan David Bolland
Hull International Fisheries Institute, University of Hull, UK and Yorkshire Water,
UK.

Dr Jonathan Bolland has a passion for the aquetasystem developed through his life as an angler and
career as a fisheries scientist. He began his career studying BSc Biology with Aquatic Science at the
University of Hull and investigated the factors affecting the dispersal of coarse fish durindghégt ®le
University of Hull International Fisheries Institute (HIFI). He now works for HIFI as a research associate
investigating the spatial ecology of freshwater, diadromous and catadromous fishes in a range of aquatic
environments, including the influee of hydropower schemes, reservoir compensation flow releases and
water pumping station operation.

Movement of brown trout in and between headwater tributaries and reservoirs
J.D. Bolland, L. Wallace, J.P. Harvey, M. Tinsdeall, J.L. Baxter & I.G. Cowx

Man-made physical barriers (weirs) have reduced longitudinal connectivity of aquatic ecosystems and the
ability of fish to perform upstream and downstream migrations to exploit habitats and complete their life
cycle. This study investigated the movementdmwn trout (Salmo trutta L.) in Langsett and Grimwith
reservoirs (England) and their headwater tributaries, including whether brown trout are able to perform
obligatory upstream spawning migrations. Large weirs were located on the only two viable tsomn
spawning tributaries flowing into Langsett Reservoir, while Grimwith Reservoir had no barriers to
movements into its three tributaries, and was thus treated as a control. A combination of fixed location
passive integrated transponder (PIT) teleme#atythe mouth of each tributary, an array of acoustic
receivers that provided complete coverage of Grimwith Reservoir and manual radio telemetry in a
tributary upstream of Langsett Reservoir were employed to fully understand the spatial ecology of brown
trout in reservoirs and their tributaries. Key results will be presented, including the age and size of fish
that move, the timing of movements related to flow, temperature and time of day, and the impact weirs
had on upstream and downstream fish movementgis ensuring barrier remediation is underpinned by
robust scientific evidence.

—_—
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10:15 Karen Murchie
= Adult bonefish movement corridors and spawning
locations around Grand Bahama

Behavioural ecology

Bahamas

Karen J Murchie
College of The Bahamas, The Bahamas

Adult bonefish movementorridors and spawning locations around Grand

Bahama
Karen J. Murchie, Aaron D. Shultz, Jeffrey A. Stein, Steven J. Cooke, Justin Lewis, Jason Franklin, Greg
Vincent, et al.

The recreational bonefish fishery around Grand Bahama is one of the most ecafignmgportant
fisheries in The Bahamas. Although there are extensive mangiraeeflats on the shallow north side of

the island, there is no nearby access to deep waterequirement for spawning. We hypothesized that

for bonefish to find suitablepawning sites on Grand Bahama, they would need to migrate to the south
side where deep water is accessible a short distance from shore. Using acoustic telemetry during the
20132014 spawning season we identified three migration routes: around the eaatetmvestern ends

of the island, and the most commonly chosen rogtérough an artificial canal opened in the 1970s after

a natural waterway was completely blocked. Movements typically corresponded to days immediately
prior to or after new or full moonsconsistent with spawning migrations in other locations. This study
suggests that the primary bonefish spawning areas remain on the south side of the island, despite the
significant habitat modifications to their potential migration routes. A telemstody during the 2014

2015 spawning season is being conducted to quantify and locate all bonefish spawning aggregation sites
around Grand Bahama, thereby allowing development of islaiu®® conservation regulations.

—_—
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11:00 Aytag Ozgll
C Determining movement patterns of fish to manage
of fisheries on artificial reefs

Behavioural ecology

Turkey

Aytag Ozgul

Ege University, Faculty of Fisheries

l@GFce miaNt gF& 02NY Ay TIYANE ¢dz2N] Sex Ay wmMopTryd
P'YAGBSNBRAGES TI1 YANE 20HaNdsSedtizely. ASifice @aP1p the> hasHbeem pvork- ag @
researcher with the Faculty of Fisheries, Ege University. His current research interests include artificial
reef and fish aggregating device, ultrasonic telemetry, fisheries acoustics and GIS applmafisheries

and aquaculture. Nowadays, he has conducted a project about acoustic telemetry for identify home range

and movement patterns of some fish species to improve ssuale fisheries in artificial reef sites.

Determining movement patterns dish to manage of fisheries on artificial reefs
Aytac Ozgul

Artificial reefs are used as a tool to provide new habitat for many exploited fish species by fisheries
managers. The interaction between fish and artificial reefs are extremely important fondinagement

of smaliscale fisheries. Therefore, using biotelemetry, 57 fish inhabiting either artificial reef site were
tagged and their behavior was monitored for up to two years intermittently. In total, 15 Sciaena umbra,

21 Sparid, 14 Scorpanea porcidsScorpaena scrofa were surgically tagged with acoustic transmitters.
Vemco Positioning System (VPS), fok24 LISNA 2 R&AX A GKAY GKS ' faGPy2fdzq !
Aegean Sea, were used for quantify the movement behavior of these specibis &tudy, in order to

contribute to the management of fisheries in artificial reef sites, aims to determine home range and
movements patterns of some reef species. In conclusion, VPS system can be successfully used in the
examination of these fishsp&ia Q 0 SKIF GA2NIJ Ay FFNOAFAOALFE NBST aAaidsSa
the reef performance and understand the interaction between fish, reef and also fisheries. The results can

be offer useful approach to decision makers in the field of susténigheries in artificial reef sites.
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11:15 J. Ellen Marsden
Use of Acoustic Telemetry to Evaluate Lake Trout
Use of Constructed Reefs

Behavioural ecology

USA

J. Ellen Marsden

University of Vermont, USA

Ellen received her MS and PhD from Cornell University, and was-dguistalassociate at Cornell for

two years before moving to the lllinois Natural History Survey, where she was director of the Lake
Michigan Biological Station for six years. She has taught at the University of Vermont since 1996. Her
recent research focuses ararly life history of lake trout, alternative control methods for sea lamprey,

and ecology of exotic species. She is currently working on artificial reefs to enhance lake trout spawning
in Lake Huron, and suppression of an invasive lake trout populatigellowstone Lake.

Use of Acoustic Telemetry to Evaluate Lake Trout Use of Constructed Reefs
J. Ellen Marsden, Jim Johnson, Tom Binder, Natalie Dingledine, Janice Adams, Charles C. Krueger

In 20162011, 29 reefs were constructed in Thunder Bay, LakerHto mitigate degradation of a natural
spawning reef and improve spawning success of lake trout. Reefs were designed to study characteristics
that may attract spawning lake trout and maximize egg incubation success, including size, height, and
orientation. Reef attraction, compared with two degraded reefs and a large area of natural reefs, was
evaluated for four years postonstruction by assessment of adult, egg, and fry density. Forty lake trout
were implanted with acoustic tags and tracked in 01122014, within a VEMCO positioning array of 27
receivers encompassing all of the study reefs. Lake trout movements in all three years were focused on a
small area of the large natural reef, but virtually no fish were detected on the degraded Heefguency

of positions on the constructed reefs increased over the three years, and was positively correlated with
reef size and with adjacency to the natural reef. Telemetry data identified lake trout preferences for
individual reefs and identified new gential spawning areas with maore precision, encompassing a much
wider area, than was possible with egg, fry, or adult collections.

—_—
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11:30 Chris Vandergoot
Providing Movement and Ecology Information to
Great Lakes Fishery Managers

Anthropogenic impacts: from pings tpeople (governance, social science, and management)

USA

Christopher S. Vandergoot

Ohio Department of Natural Resources, United States of America

Currently, | am a fisheries biology supervisor at the Sandusky Fisheries Research Station on Lake Erie. |
haveserved as a research management biologist for 13 years. The majority of the research | have been
involved with centers around estimating demographic parameters for Walleye, an ecologically and
economically important apex predator in the Lake Erie EceBystThe most rewarding aspect of my
position has been working collaboratively with academic and state, federal and provincial agencies to
manage this important fishery.

Providing Movement and Ecology Information to Great Lakes Fishery Managers
Charles CKrueger, Christopher M. Holbrook, John M. Dettmers, Tom Binder, Todd A. Hayden, Darryl W.
Hondorp, Steven J. Cooke

The Great Lakes Acoustic Telemetry Observation System (GLATOS) was established to investigate fish
movement behavior at scales previousigt possible using traditional tagging methodologies. Great
Lakes researchers used advances in telemetry and biologging (e.g., depth and temperature) technology
to design fishenyelated studies to address management issues at the broad and fine spaiieg s While

each study consisted of projespecific objectives, oveaarching research theme areas include: habitat
selection, spawning ecology and phenology, spawning site fidelity, survival rate estimation, and
population structuring (i.e., spatial artdmporal). Information gleaned from observing fish in the wild
provides managers with the information needed to: evaluate reintroduction and conservation efforts
associated with threatened and endangered species, parameterize stock assessment models for
populations managed via quotas, and monitor the spread of aquatic invasive species as well as develop
control and eradication strategies. Consequently, rather than viewing acoustic telemetry as just a trendy
sampling gear, Great Lakes fishery managersiaing the information from these studies to inform quota
management decisions, advance native species restoration, and improve invasive species control.

—_—
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11:45 Frédérique Bau
I I Migration on the fragmented Dronne River
Alas silver eels don't fly like drones!

Anthropogenic impactsfrom pings to people (governance, social science, and management)

France

Frédérique Bau

Irstea, France

Frédérique Bau is a biologist and has a PhD in hydrobiology and fish ecophysiology from the University of
Toulouse Il (France). She started her camex consulting firm in environment before joining in 2001 a
technological research group specialized in fish pass design directed by Michel Larinier. Since 2010 she is
a research and development engineer at Bordeaux Centre of Irstea (National Resedtute lfsEcience

and Technology for Environment and Agriculture) in the research unit on aquatic ecosystems and global
changes. She has been working on restoration of longitudinal connectivity for migratory fish (salmon, eel)
by using telemetry.

Migration on the fragmented Dronne River Alas silver eels don't fly like drones!
Frédérique Bau, Nicolas Deligne, Alain Alric, Peggy Gomes, Pascal Verdeyroux, Philippe Baran, Pierre
Sagnes, Hilaire Drouineau

In the French management plan the Sdape appoach implemented to quantify the impacts of
hydroelectric facilities to downstreammigrating European eel is based on the predictive models (i) yellow
eel distribution and yearly proportion of downstream migrants, (ii) hydrology and downstream migration
dynamics, (iii) hydrology and alternative passage routes at hydro facilities, and (iv) turbine characteristics
and passage survival rate. To refine the second and fourthmsdels on an obstructed river with pluvial

flow regime, PlITand radictagged silvereels were monitored in the highly fragmented Dronne River
during hydrologically contrasted years. Resulting variable escapement rates and migration speeds proved
that river flow may constitute a good environmental cue triggering the timing and strorfylgiting the
kinetics of migration. Combined analysis of migration timing and individual migratory behavior confirmed
that most of the migratory activity was concentrated in a narrow environmental window. Migration
blockages were observed in unfavorablesgonmental conditions or following passage through turbines.
Pronounced dayight activity rhythms within such a narrow environmental window make the possibilities
of temporary turbine shutdowns patrticularly relevant. This study currently complementedhéy
development of large RFID flatbed antennas and the use of electromyogram transmitters should improve
further elements of Se&lope.

—_—
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12:00 | Steve Cooke
I*I A moving target: spatial ecology of fish, biological
assessment, and management

Behavioural ecology

Canada

Steve Cooke

Carleton University, Canada

Cooke is a Canada Research Chair and Associate Professor at Carleton University in Ottawa, Canada. His
lab studies the behaviour and physiology of wild marine and freshwater fish often in the context of
conservation and manageme Cooke is the Editor in Chief of the journal "Conservation Physiology". He

is Chair of the Science Advisory Committee for Ocean Tracking Network Canada.

A moving target: spatial ecoloqy of fish, biological assessment, and management
Daniel Struthers,duardo G. Martins, Lee F.G. Gutowsky, Michael Power, Susan Doka, John Dettmers,
David A. Crook, Martyn C. Lucas, Christopher M. Holbrook, Charles C. Krueger

Freshwater fish are mobile, moving over time vertically and horizontally through the aquaticégeds

Fish move for a variety of reasons, such as, to find and exploit patchy resources or to locate essential life
stage specific habitats (e.g., for spawning). Inherent challenges exist with biological assessment of fish
because they are moving target#/e submit that quantifying and describing the spatial ecology of fish
and their habitat is an important component of their biological assessment. With a growing number of
tools available for studying the spatial ecology of fishes (e.g., telemetry, papulaenetics,
hydroacoustics, otolith microchemistry, stable isotope analysis), new knowledge can now be generated
and incorporated into biological assessment and fisheries management. Collectively, biological
assessment, when informed by knowledge of sgdagicology, can provide managers with the ability to
understand how fish and their habitats are exposed to different threats. Naturally, this helps to better
evaluate or develop management strategies to protect the Hergn viability of fisheries producin.

Failure to understand the spatial ecology of fishes and incorporate-téaselved geespatial data,
therefore, can bias population assessments and forecasts, potentially leading to ineffective or
counterproductive management actions.

—_—
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12:15 Natalie Sopinka
I*I Using sight and sound to make semdescience
communication

Anthropogenic impacts: from pings to people (governance, social science, and management)

Canada

Natalie Sopinka

University of British Columbia, Canada

Natalie Sopinka recently completed her PhD working alongside Dr.F8oott at the University of British

[ 28 dzYoALFS [/ FYFRFE® 2KSy &aKS AayQild YSIFada2NAy3dI S33 K2
tours, writing blogs and tweeting about intergenerational effects of stress in Pacific salmon. An advocate

of science atreach and science communication enthusiast, Natalie can be found on Twitter (@ phishdoc)

and sharing poems about all things aquatic at www.phishdoc.com.

Using sight and sound to make sense of science communication

When we track our animals we see whdtey go by hearing their tags. When communicating our
telemetry research we can tap into these same senses, sight and sound. Bullet points on a presentation
slide are informative; what about an illustration from your field notebook and thegoodto-be-true

story accompanying it? Manuscript abstracts are handy; what about a 60 second podcast summarizing
your scientific study? Project descriptions on websites are helpful; what about a video vignette
showecasing your lab's research and scientists? Thisvilllexplore audievisual science communication
platforms that you can add to your telemetry toolbox.

—_—
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1:45  Josep Ads
Home range size declines with increasing conspec
density in a sedentary fish

Behavioural ecology

Germany

Josep Alos

Leibnizinstitute of Freshwater Ecolo@nd Inland Fisheries, Germany

He is a Marine Ecologist interested in intand transdisciplinary research on complex so@ablogical
systems, with special emphasis on recreational fisheries. What are the consequences-sdléctite
harvesting for &ploited populations? or, how behavioural ecology may help us to understand these
conseqguences? are his main research questions which tries to shed light by developing robust statistical
tools and novel methods. He obtained his intksciplinary PhD at th University of the Balearic Islands
(Spain) in 2013. Since 2014 he is developing his firstqmudoral stage with a Marie Curie IEF PDst

Grant (UE) in a worlkading group on socigcological systems.

Home range size declines with increastiogspecific density in a sedentary fish
Josep Alés and Robert Arlinghaus

The terrestrial ecological literature suggests a well established negative relationship among conspecifics
density and home range (HR). However, little is know whether this holdguatic animals due the

difficulties of tracking fish at fine scales, while assessing fish density at the same time. We characterized

the HR behaviour of the sedentary pearly razorfish, Xyrichthys novacula, using a mechanistic approach
based on a Bayesiatate-space model. For the same spatial and temporal scale we also quantified the
O2yalLISOATAOQA RSyaAte dzaAy3d dzyRSNBFGSNI gARS2 OF YS
and conspecific density using gamifiveear regression while controllingrfeeveral individuatelated and
SY@ANRYYSyYy(lf @FNAIofSad ¢KS O2yalLISOATAOQa RSyaad
was strongly negatively correlated with it in agreement with the empirical evidence presented for
terrestrial wildife. Our findings suggest that the fitness cost of high ispacific competition is addressed

by individuals by reducing the foraging area. Our findings have implications for understanding spillover
effects from MPAs because they suggest that high diessitf fishes MPAs should foster small home

ranges. Hence any spillover is more likely to mechanistically be caused by a relocation of the HR rather
than elevating HR size as previously suggested.
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2:.00 Bernardo Quintella
Movement patterns of Mediterranean moray and
European conger in a coastal MPA

Behavioural ecology

Portugal

Bernardo Quintella

MARE Marine and Environmental Sciences Centre

Bernardo Quintella graduated in 1999 in Marine Biology from the Faculty of Sciences of University of
Lisbon (FCUL) and2007 obtained his Ph.D from the University of Lisbon in the biology and conservation
area. Currently, he is an invited auxiliary professor at the FCUL and develops his research through the
MAREc Marine and Environmental Sciences Centre. His domain afajzation is ichthyology, with
particular emphasis on the study of migratory species. Present research interest are focused on a holistic
approach to the study diadromous, potamodromous and oceanodromous migrations.

Movement patterns of Mediterranean anay and European conger in a coastal
MPA

Bernardo R. Quintella, Tadeu J. Pereira, Ana F. Silva, Ana F. Belo, José L. Costa, Pedro R. Almeida

The Pessegueiro Island Marine Protected Area (MPA), SW coast of Portugal, was implemented in 2011 in
order to prdect its biodiversity and prevent over exploitation of commercially important fish species like
the Mediterranean moray (Muraena helena) and the European conger (Conger conger). The study was
carried out during the 2013 summer and the aim was to assesdntipertance of this MPA as a
refuge/feeding area for these species and its protection effectiveness against fishing activities
concentrated in adjacent areas. A total of 19 morays and 6 congers were tagged with acoustic transmitters
and an array of automat receivers was deployed to spatially cover the entire MPA. The data was analysed
with multivariate statistics, Kernel Density Estimation (KDE) and UQM&Edrk-analysis. Results show

that the Pessegueiro Island MPA is an important zone for both spsities the tagged morays and
congers spent, respectively, 40% and 30% of the time (average residency index) within the area. Also, KDE
and UCINET analysis showed that both species displayed relatively reduced home range and the
movements performed were liited to adjacent areas. Activity was more intense during night time for
both species. For morays, lunar cycle and sea state also seem to influence their movements.

—_—
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2:15 David Crook
# Wet season use of inundated floodplains by fish in
tropical lowland river

Behaviouralecology

Australia

David Crook

Charles Darwin University

David Crook is a Principal Research Fellow at the Research Institute for the Environment and Livelihoods
at Charles Darwin University, Northern Territory, Australia. His research primarily focassegetoping
understanding of behaviours associated with fish movement and migration, and the role of connectivity
in structuring fish populations. David has employed techniques includes radio and acoustic telemetry,
otolith chemistry and population genes and has published more than 60 scientific papers and book
chapters relating to the ecology of freshwater and diadromous fishes.

Wet season use of inundated floodplains by fish in a tropical lowland river
David A. Crook, Duncan Buckle, Michael M. Dasugl

Largebodied fishes comprise a major component of the faunal biomass in healthy rivers. The transport
2F aAaAYAfLFTGSR SySNHe&e @QAl FTAAK Y2@SYSyd 2F4Sy 7¥dz
webs in receiving ecosystems. Recent stable [s@tanalyses demonstrate that the productivity of fish
populations in Northern Australian rivers is heavily reliant on short periods of floodplain inundation during
the wet season that facilitate transfer of energy from the floodplain to the river chafimeéxplore the

role of fish movement as a driver of this energetic subsidy, we tagged 65 barramundi (Lates calcarifer) and
55 forktail catfish (Neoarius leptaspis) with radio and acoustic transmitters in the South Alligator River in
Kakadu National ParkaBio-tagged fish were tracked by boat or helicopter every two weeks and their
use of main channel and floodplain habitats examined throughout the 2013/14 wet season. An array of
31 acoustic receivers was also used to track the longitudinal movements udtaxadly tagged fish from
freshwater to the estuary mouth. The findings of the study are used to draw conclusions regarding the
importance of inundated floodplains as fish habitat and as sources of energy for supporting riverine fish
populations.

—_—
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2:30 | Todd Hayden
Postsurgery behavior ofvalleye in Lake Huron:
Evidence of a tagging effect?

Behavioural ecology

USA

Todd Hayden

Michigan State University, USA

Todd Hayden studies fish population dynamics in the Great Lakes. His current research focuses on
understanding large spatial scatevements of walleye in the Great Lakes using acoustic telemetry and

is supported by the Great Lakes Fishery Commission (GLFC).

Postsurgery behavior of walleye in Lake Huron: Evidence of a tagqing effect?
Todd A. Hayden, Alex Wilson, John M. Dettm&tg\en J. Cooke, Charles C. Krueger

A primary assumption of telemetry studies is that the behavior of tagged fish does not differ from
untagged fish. Although this assumption has been validated for some species, few studies have
investigated the impactsrofish of surgically implanting tags across multiple years. In the Great Lakes,
walleye are an ecologically and commercially important iteroparous fish species that undergo seasonal
spawning migrations to tributaries. In 2011 and 2012, walleye in spaveoimdjtion were acoustically
tagged using intracoelomic surgery and released into spawning tributaries to Lake Erie and Lake Huron
from which they had been captured. The elapsed time of downstream movement cépagin walleye
tagged in 2011 and 2012 dugrihe 2012 and 2013 spawning events was determined using acoustic
telemetry receiver arrays deployed as part of the Great Lakes Acoustic Telemetry Observation System.
Postspawn walleye tagged in 2011 moved downstream during the 2012 spawning eventtifaster
individuals tagged in 2012. During the 2013 spawning event, downstream travel time of walleye tagged
in 2011 and 2012 did not differ. Results of this study suggested that the effects of intracoelomic tagging
were temporary in adult walleye.
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VEMCO  |nformation for Delegate i Page30




TUESDAY| WEDNESDA THURSDAY  FRIDAY

2:45 | David Callaghan
I*I Gambling withreproductive success: Do lake trout
hedge their bets?

Behavioural ecology

Canada

David Callaghan

University of Manitoba, Canada

David Callaghan is a Biological Sciences MSc student at the University of Manitoba. His research uses
acoustic telemetry toinvestigate reproductive strategies of lake trout (Salvelinus namaycush). David
completed his undergraduate degree in 2011 at Lakehead University. For his honours thesis he
investigated fighting behaviour in rusty crayfish and the formation of dominar@aichies. David also
worked at the Experimental Lakes Area prior to his graduate degree, helping with whole ecosystem
experiments including projects on eutrophication and fish behaviour. When not tending to his beard,
David enjoys random walks across\Binian bridges while observing birds in Lévy flight.

Gambling with reproductive success: Do lake trout hedge their bets?
David T. Callaghan, Paul J. Blanchfield, Matt M. Guzzo, Pete A. Cott

Unlike most salmonids, breeding by lake trout (Salveliramaycush) occurs without parental care or the
construction of a redd. Lake trout typically spawn in the fall on cobble rock shoals located alorrg wave
swept shores. While an essential behavioural trait of lake trout is assumed to be the ability to ggiect h
guality spawning sites, the question remains do lake trout exhibit ahbdging strategy by spawning
across multiple sites with, variable habitat quality, in order to maximize reproductive success? Here we
guantified the variation in lake trout spawng habitat in a northern Canadian lake (Alexie Lake, NWT) and
examined the habitat choices of acousticaligged lake trout using a Vemco positioning system
throughout the spawning season. Suitable spawning substrate was not limited in Alexie Lakes#is a r
lake trout site use was widely distributed and not limited to shoals facing predominate wind direction.
Habitat quality from an egg survival experiment also revealed high variability among sites. Our telemetry
data show that females visit multiplgpawning sites over the duration of a spawning season and exhibit
high activity (associated with spawning behaviour) during site visits suggesting a bet hedging strategy
through spawning at multiple sites.

—_—
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3:00 Dylan van der Meulen
# Temperaturemediated spawning migrations of an
estuarine dependent sillaginid

Behavioural ecology

Australia

Dylan E. van der Meulen
University of New South Wales and Fisheries NSW (NSW Department of Primary

Industries), Australia

Dylan is a fisheries technician with NSW Department of Primmaiystries and is currently enrolled as a

PhD candidate with the University of NSW. His research specialities include movement ecology and fish
oA2t2383 GAGK LI NIOAOdz F NI AYyiSNBad Ay GKS aLlk gyAy
research as been conducted using extensive fine and large scale acoustic tracking networks setup
throughout NSW, his work has led to increasing the understanding of the biophysical drivers of
distribution and behaviour of several iconic estuarine fishes.

Temperatre-mediated spawning migrations of an estuarine dependent sillaginid
Dylan E. van der Meulen, Nicholas L. Payne, Charles A. Gray, Christopher T. Walsh, Ivars Reinsfelds, lain
M. Suthers and Matthew D. Taylor

Understanding spawning cues and movement dyitanof fish is fundamental in determining which
environmental and physical conditions contribute to spawning success. Acoustic telemetry was used to
examine the large scale (>1 km) movements of Sillago ciliata in two estuaries in southern NSW between
2009and 2013. Movements were typified by regular rapid migrations, which would only occur during the
spawning season, from upstream residences to locations adjacent to river entrances. Movements would
consist of between 5 and 30 migrations across distances & kilometres. S. ciliata displayed high levels

of fidelity for to both spawning locations and upstream residences. These spawning movements were
followed by periods of decreased activity and reduced movement throughout the estuary. Further
examinationof movements during the spawning season showed that fluctuations in oceanic water
temperature and increased freshwater flow triggered downstream migrations. Increases in oceanic water
temperature during the spawning season are driven by strengtheningeoEAC caused by southerly
trade winds. We suggest that S. ciliata requires increased temperatures to progress larval development
and strong northerly currents to aid in dispersal.
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3:15 | Jacob Brownscombe
I*I Multi-scale behavioural ecology of bonefish
inhabiting reef flats in Puerto Rico

Behavioural ecology

Canada

Jacob W. Brownscombe

Carleton University

Jacob Brownscombe is a doctoral candidate at Carleton University and a research associate with Bonefish
and Tarpon Trust with a Masters degree in Environmental and Life Sciences. Hislrdgeases on
behavioural ecology and energetics of freshwater and marine fish, as well as the impacts of recreational
angling on fish behaviour, physiology, and fithess. Jacob uses diverse experimental and sampling
techniques, with particular expertisa using accelerometry to quantify fine scale fish behaviour. Jacob is
supported by an NSERC Scholarship and Bonefish and Tarpon Trust and has received numerous awards
and grants, including most recently the OFAH Fisheries Research Grant.

Multi-scale behwaioural ecology of bonefish inhabiting reef flats in Puerto Rico
Jacob W. Brownscombe, Jack T. Finn, Steven J. Cooke, Andy J. Danylchuk

Understanding fish space use from broad (i.e. home range) to fine (i.e. foraging habitat features) has
important impliations for managing both habitat quantity and quality, but quantifying fish behavioural
ecology across scales is challenging. To this end, we used davetdd fixed station acoustic telemetry

array to quantify the movement patterns of bonefish (n=56%iding on coastal reef flats in Culebra,
Puerto Rico from 2012 to 2015. Our array was comprised of receivers deployed broadly as nodes around
Culebra, and a Vemco Positioning System (VPS) for fine scale fish positioning on one reef flat. Bonefish in
CueN} SEKAOAG SEGNBYSte KAIK NridSa 2F aridsS FARSEAL
bonefish habitat selection varies based on water depth and substrate type (i.e. seagrass, fine sediments),
moderated by intrinsic (i.e. fish sizapd extrinsic (e.g. diel period, tide height) factors. Trajectory analysis

and accelerometeequipped tags also revealed that bonefish use habitats for different purposes, with
seagrass beds representing potentially important foraging grounds. The impertdrunderstanding fish

space use across scales will be discussed, along with the challenges of working with positioning systems
in shallow, tidally influenced environments.
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3:30 Stephanie Watwood
Habitat Preferences and Migration Patterns of
Federallymanaged Fish Species

Behavioural ecology

USA

Stephanie Watwood

Naval Undersea Warfare Center

Dr. Stephanie Watwood is a biologist in the Mission Environmental Planning Program at the Naval
Undersea Warfare Center, where she conducts research on the impact of sound on fishaegnd
mammals. Prior to this, Stephanie was at the Woods Hole Oceanographic Institution, investigating social
and foraging behavior of sperm whales and vocal learning in elephants. Stephanie received her Ph.D. in
Biological Oceanography from the MIT/WHint program, where she studied communication in
dolphins, and her B.S. in Biological Sciences from the University of Nehras&lm, where she
researched memory in seathching birds and unicellular parasites of grain beetles.

Habitat Preferenceand Migration Patterns of Federalliganaged Fish Species
Joseph lafrate, Eric A. Reyier, Douglas Scheidt

Sand shoal complexes are often targeted for dredging and beach nourishment projects, although their
habitat value for many fish species is unknownhe Thovements and broad habitat preferences of
federally managed species within the Canaveral Shoals complex off Cape Canaveral, Florida, were
assessed using the Florida Atlantic Coast Telemetry (FACT) array-tw&ixed drum (Sciaenops
ocellatus), 35 fietooth sharks (Carcharhinus isodon), and 32 blacknose (Carcharhinus acronotus) sharks
were acoustically tagged between December 2013 and March 2015. All three species made broad use of
nearshore and offshore shoal and nrehoal habitat, although red drummoved from nearshore to
offshore waters as water temperatures rose in the summer. Finetooth detections in Canaveral decreased
as water temperatures warmed in late spring. Sevdiwy percent of finetooths were detected on
Atlantic Cooperative Telemeti§ACT) Array receivers in Georgia and South Carolina from April through
July, including in estuarine waters such as Charleston Harbor, Port Royal Sound and the Savannah River,
with 31% returning to Florida waters in July and August. Blacknose sharks shkmsatovement,
remaining in Canaveral through August. Red drum detections spanned more than 450 km from Georgia
to South Florida, and up to 30 km inshore within the Indian River Lagoon system.

—_—
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4:15  Jordan Matley
# Niche partitioning of sympatric reef fish using
passive acoustic telemetry

Behavioural ecology

Australia

Jordan Matley

James Cook University, Australia

Jordan Matley is studying habitat and resource use of sympatric coral trout (Plectropomus spp.), a
commercially important fish species group on the Great Barrier Reef, Austiaias using acoustic
telemetry and stable isotope analysis to compare movement patterns and foraging behaviour between
species to better understand if competition or niche segregation exists. Jordan worked with OTN during
his M.Sc. in the Canadian Arctitdas excited to catch up with past colleagues and meet new researchers.

Niche partitioning of sympatric reef fish using passive acoustic telemetry
Jordan K. Matley, Colin A. Simpfendorfer, Andrew Tobin, Michelle R. Heupel

The coral trout complex (Plecpomus spp.) consists of at least seven different species, three of which
have economic significance in the recreational and commercial reef fishery on the Great Barrier Reef,
Australia. However, management regulations are biased towards the more abuaddritetter studied

P. leopardus, despite that some species (e.g., P. laevis) are listed as vulnerable on the IUCN Red List. The
goal of this study was to improve understanding of space use and distribution of sympatric coral trout at
both inshore (P. leagrdus/P. maculatus) and offshore reefs (P. leopardus/P. laevis) using passive acoustic
telemetry. A total of 58 VR2W receivers were deployed at three reefs where 156 coral trout were tagged
with V13P transmitters. Movement data indicated that P. laevisaiberizontal area >4 times the size

that P. leopardus exploit and spend more time foraging in deeper waters away from the reef crest.
Meanwhile, at inshore reefs, preliminary analysis demonstrates that P. maculatus remains deeper and
occupies a smaller me range than P. leopardus. This apparent niche segregation has significant
implications relating to the efficacy and design of marine protected areas in the GBR and highlights the
need for speciespecific regulatory initiatives.
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4:30 Nathan Furey
I*I Migration routesinfluence early marine survival of
juvenile Pacific salmon

Behavioural ecology

Canada

Nathan B. Furey

University of British Columbia, Canada

Nathan is a PhD candidate at the University of British Columbia under the direction of Scott Hinch. He
completed his Bachelor of Science at the University of New England in southern Maine with majors in
alNAYyS . A2t238 YR 9YDANRYYSyYyilltf {OASYyOS® CNRY {K:¢
at Texas A&M University. His dissertation aims taatiarize the migration ecology of outmigrant Pacific

salmon smolts across landscapes. Nathan is a current Vanier Graduate Scholar of Canada, and was recently
named a runnewup for the Steven Berkeley Marine Conservation Fellowship by the American FSsherie
Society.

Migration routes influence early marine survival of juvenile Pacific salmon
Nathan B. Furey, Scott G. Hinch, Stephen P. Vincent, David W. Welch

Variability in migratory routes is expected to influence fitness, but this concept is rarely dénaiea

empirically. The outmigration of juvenile Pacific salmon smolts has been labelled as a potentially critical
lifestage, and yet finscale migration routes and how these routes influence survival are unknown. Data

from > 850 sockeye salmon (Oncorbfins nerka) and steelhead (Oncorhynchus mykiss) smolts detected

at an array in the northern Straight of Georgia (22008 and 201€2013) were analyzed to characterize

migration routes and link movements to subsequent survival ~ 250 km further along ¢jnatioin. Both
aLSOASE SEKAOAGSR StS@IFGSR dzasS 2F GKS {diNrAGQa Si
the acoustic array with no indications of loteym milling. However, large contingents (20% of sockeye

and 3050% of steelhead) extited a different behaviour of moving westward within the Strait, which

YId8 0SS RdzS G2 0GKS FNBIFIQ&a LINBR2YAYLF (S OdaNN*Foylaod . 2
west location, and sockeye were further influenced by migration timing andtidaraf time spent near

the array. These factors indicate that the characteristics important to smolt migrations are spatially and
temporally variable. Our results provide a rare empirical example of movement variability influencing
fitness.
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4:45 | Martha Robertson
I * I Freshwater Spawningligrations of Adult Atlantic
Salmon in Two Labrador Rivers

Behavioural ecology

Canada

Martha Robertson

Fisheries and Oceans Canada
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Her research ifocussed on Atlantic salmon population dynamics, migrations and survival.

Freshwater Spawning Migrations of Adult Atlantic Salmon in Two Labrador Rivers
Martha Robertson, Chris Verbiski, Adam Walsh, Curtis Pennell and Keith Clarke

Atlantic Salmon (Salnsalar) generally return to their natal rivers to spawn in the fall. Many of these fish
survive, return to sea and recondition prior to subsequent spawning. Telemetry methods are being used
to study freshwater migrations, spawning, and survival of Atlasdimon in two Labrador rivers. Radio
transmitters were applied to returning adult salmon at St. Lewis River (n=20) and Hunt River (n=29) in
2014. Ten salmon at St. Lewis were also acoustically tagged. Tagged fish are being tracked using fixed
radio receier stations placed in potential freshwater spawning and overwintering areas as well as regular
helicopter surveys. Acoustic receivers in St. Lewis Bay will provide information on marine movements.
Most salmon in St. Lewis River moved downstream into thieaeg in midlate October and remained

close to the river mouth to overwinter. In contract, most salmon in Hunt River remained in freshwater
after spawning to overwinter. Data collection is ongoing and details of upstream migration patterns,
timing and loation of spawning, movement to overwintering habitat and marine migrations will be
presented.
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5:00 | Aaron Spares
I*I Arctic charr, Salvelinus alpinus, movements relativ
to major estuaries

Behavioural ecology

Canada

Aaron Drew Spares

Dalhousie University, Canada
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first account of repetitive diving for charr foragingdabehavioural thermoregulating. His BScH and MSc

at Acadia University focused on bivalve aquaculture and the open ocean migration of Atlantic salmon
(Salmo salar). Other fishes he has tagged include Atlantic bluefin tuna (Thunnus thynnus), Atlantic
sturgeon (Acipenser oxyrinchus), gaspereau (Alosa pseudoharengus) and striped bass (Morone saxatilis).

He has accepted apeRt2 O FSfft20aKAL) 6AGK 5dz01a !'yYyEAYAGSR [/t
Ecology Lab.

Arctic charr, Salvelinus alpinus, movemeamstive to major estuaries
' NRY 5& { LI NBaz aAOKI St wWo2d {(i2]1Sao0dzNEsX aAOKI St

Estuarine residency and marine movements of fadhiyee Arctic char Salvelinus alpinus (mean £ S.D. fork
length =523 £ 97 mm) were @&xined using acoustic tracking in inner Frobisher Bay (63 N 68 W), Canada,
from JulySeptember 2008/2009. Detected S. alpinus were either continuously (maximum 34 days) or
AYGSNYAGGSyGte LINBaSyid Ay Saddz NAySimé gagkBdiand 2y | @
returning once every 9 days. Significantly higher estuarine residency during the final 15 migration days
suggested a transition phase may occur prior to freshwateamey. Low travel rates during flood tide
suggested individuals stagecefore accessing intertidal/estuarine zones. Although the two main
estuaries were 22 km apart, 19% of tagged individuals used both. Individuals remained relatively close to
freshwater overwintering systems, although latdgration interestuarine movemerg may have
indicated natal homing. Approximately half of individuals exhibited ess$taarine travel, mostly during
mid-migration, but remained within 3 km of shore ranging < 30 km straight line distance of either estuary.
It was concluded inner FrobishManuscript Bay S. alpinus (1) spent a significant portion of their migration
within or adjacent to the estuaries, and (2) had a restricted marine distribution within 30 km straight line
distance of the river mouths.
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5:15 | Matthew Ajemian
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telemetry compatibility

New frontiers: novel species, locations, and technology

USA

Matthew Ajemian
Harte Research Institute for Gulf of Mexico Studies, Texas A&M UnivEmiys
Christi, USA

Dr. Matt Ajemian is an Assistant Research Scientist witiCérger for Sportfish Science and Conservation

at the Harte Research Institute for Gulf of Mexico Studies at Texas A&M Unig€wsityis Christi. Matt

has used a variety of telemetry systems (acoustic and satellite) to track migrations aisddieehabiat

use of several species of marine and estuarine fishes. His telemetry experience includes tracking of
elasmobranchs, manatees, and recreational sportfish in the Gulf of Mexico, spotted eagle rays in
Bermuda, and rockfish and lingcod in Prince Williarm8pAlaska. Matt led the initial development of a

Gulf of Mexico wide monitoring network.

JFyvQil ¢S Fff 2dzad GF3 | f2y3IK DdzZA F 2F af

Matthew J. Ajemian, Sean P. Powers, Gregory W. Stunz

Over the past few decades acoustelemetry studies have utilized multiple technologies to achieve wide
ranging conservation, ecological, and fisheries goals. With the growing demand to track animal
movements and habitat use over larger spatial or temporal scales, researchers havedegardinate

tagging efforts and making use of compatible technologies. While this has led to tremendous global
acoustic monitoring networks and successful partnerships, most of these collaborations generally employ
a single technology. Here, we disctles success of a collaborative mulgndor telemetry network in the
northern Gulf of Mexico that took advantage of compatible technology among three different
manufacturers. Studies involved monitoring a broad range of species (coastal teleosts fishas, ma
mammals, etc.) for a variety of applications including critical habitat delineation, migration patterns, and
animal response to the 2010 Deepwater Horizon oiling event. Despite the overarching success of these
studies, manufacturers continue to divergn their developments and philosophical approaches to
G§SOKy2t23A0It O2YLIF GAGAtAGEDd® . FASR 2y 2dzNJ LINBINI Y
support collaboration by maintaining compatibility among their products. Such versatility islciuci
areas like the Gulf of Mexico where scientists must continue to use-msiaging technology to address
time-sensitive or complex issues.
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Hassan Moustahfid
BE— OTN Charter on Access and Benefit Sharing of
Animal Telemetry

USA

Hassan Moustahfid

U.S. Integratedcean Observing System Program, Biology Project Manager

Dr. Hassan Moustahfid is a senior marine biologist with NOAA, US Integrated Ocean Observing System (US
Lhh{0® t NEOA2dzate KS gla | FAAKSNRASAE odEobdBIAAG o
Hole, Massachusetts, assessment biologist with Florida Fish and wildlife Research Institute (FWC/FWRI)

and a research project manager with Ocean Biogeography Information System, International Secretariat.

Dr. Moustahfid is currently managing thenplementation of US I00S Biological and Ecosystem
Observations projects with the objective to improve biological and ecosystem observing collection
standards, data assimilation into fisheries population models and integrated ecosystem assessments. Dr.
Moudahfid is also leading the establishment of US Animal Telemetry Network under US 100S and several
projects to improve animal telemetry observations data standards and access. Dr. Moustahfid published

in numerous peer review journals including hisrecenNdlo 2y a5SGSOGAyYy 3 GNIF 2S00 2 N
SO02aeaitiSvyay o0A20A0 AYRAOIG2NER TFT2NJ 20aSNBAy3I aeai
hoaSNBAYy3a {eadsSvya G2 &adzlR2NI SO2aeadSYy o6l aSR | LIIN
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OTN Charter on Access and Benefit Sharing of Animal Telemetry

Marine Animal Telemetry (AT) have the potential to sustainably deliver considerable wealth and business
opportunities to local economies through the development ofide array of applications in fisheries,
designing and assessing protected areas, shark beach alert system etc. In this context, the access and fair
sharing of data and benefits arising from the exploitation (for commercial purpose or for research) of AT
still remain an unresolved issue.

To help bridge some of the divergences and so facilitate dialogue among the relevant stakeholders
(Governments, industry, research), Global Ocean Tracking Network (OTN) is interested to develop a
charter on AT that wouldpply to parties engaging in the collection and exploitation of AT. This novel
instrument may have vocation to be applied in future deployment of tags and receivers projects.

This idea comes from a similar initiative taking by hediterranean Science Commission (CIEBIM)
Access and Benefit Sharing of Marine Genetic Resources.
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PLENARY : Chris Holbrook
Plan for the worst and hope for the
== best: Using pilot data and simulation
to design telemetry studies

Visualization, modelling of complegcosystems, and data management

USA

Christopher Holbrook

U. S. Geological Survey
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Station, a field station of the Great Lakes Science Center, wheterttkicts research to support native

fish restoration and invasive species control. His current research uses acoustic telemetry and mark
recapture modelling to evaluate sea lamprey control and assessment strategies in the Great Lakes, work
supported by theGreat Lakes Fishery Commission (GLFC). He is an active member of the Great Lakes
Acoustic Telemetry Observation System (GLATOS).

Plan for the worst: Designing telemetry studies with pilot data and simulation
Christopher M. Holbrook; Todd A. Hayden; ThsrR. Binder; Darryl W. Hondorp; Charles C. Krueger

Telemetry system performance (i.e., ability to provide desired information) depends on several variables
and processes, including some that are determined by an investigator (e.g., tag signal power and
transmission intervals) and some that are not (e.g., fish swim speeds, current, weather). Performance of
a telemetry system can be maximized, or conversely, risk of undesired outcomes minimized, with
knowledge of those variables and processes. However, latlgg of some of the variables may be lacking,

or sensitivity of outcomes to each study design decision may be difficult to predict, due to large number
of variables and potential interactions. Simulation models will be described that predict optimal numbe
and spacing of receivers at a location, maximum number of tagged fish released at a location, and optimal
transmitter specifications based on knowledge or assumptions of fish behavior and receiver detection
ranges. Examples from the Great Lakes Acoligiemetry Observation System will show the benefits of
simulation models to inform study design, describe sensitivity of system performance to key variables,
and highlight the benefits of pilot data to inform predictions.
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9:00 Trevor Middel
I*I Seasonal variation in precision of an acoustic
telemetry array in small lakes.

Visualization, modelling of complex ecosystems, and data management

Canada

Trevor A. Middel
Ontario Ministry of Natural Resources and Forestry, Harkness Laboratory of

Fisheries Research

Trevor Middel is a researdbiologist working for the Ontario Ministry of Natural Resources &Forestry,

Aquatic Research & Monitoring Section. For the last 16 years Trevor has worked on a variety of projects
conducted from the Harkness Laboratory of Fisheries Research, located mguilgdrovincial Park.

Trevor has been involved in fisheries telemetry work for a significant part of his career primarily studying

f1 1S GNRdzGZ OoNR21 GNRdzi FyR &aYlffyY2dziK ol aao ¢ NB
to help understad lake trout and brook trout catchability for standardized index netting methods.

Seasonal variation in precision of an acoustic telemetry array in small lakes.
Trevor A. Middel, Mark S. Ridgway

The use of underwater passive acoustic monitoring arfayfine-scale positioning of tagged fish is more
prevalent in studies of fish behavior and habitat use. Understanding the inherent error associated with
position estimates is a crucial component of data analysis and interpretation. To our knowledge,though
few studies have examined the seasonal variation in estimates of position precision for such systems.
Since 2009, we have deployed Vemco Positioning System (VPS) arrays in three small Algonquin Park lakes
to monitor brook trout (Salvelinus fontinalus) édmvhite sucker (Catostomus commersonii) movements.
Two systems with 20 receivers each were continuously in operation for two years; the currently deployed
system of 44 receivers has been in operation for one year. The hyperbolic positioning algoritdrbg use
the VPS to estimate tag location also provide a dimensionless estimate of position precision specific to
the array. We examined variation in position precision estimates in relation to known measurement error
based on the positions of synctags in #stems. We observed a correlation between position precision
estimates and season with winter arrays providing the best position estimates. Runoff associated with the
spring freshet seemed to cause a temporary decrease in system performance.
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9:15 Elodie édée
# Identifying the movemenof reef predators: a
network modelling approach

Behavioural ecology

Australia

Elodie Lédéee
Centre for Sustainable Tropical Fisheries and Aquaculture, College of Marine and

Environmental Sciences, James Cook University, Australia

Elodie Lédée i®2 YL SGAy3 KSNJ t K5 5S3INBS 4 WHYSa /221 'y
Network Analysis to look at movement patterns, habitat use and functional connectivity of predator
populations within inshore and offshore habitats. Through her progu, has gained valuable expertise

and mastered Network Analysis methods, progressing their application by adapting them to fit new
situations, e.g. acoustic telemetry data. Elodie commenced her PhD in 2012, after 2 years working as a
research assistant fahe Fishing and Fisheries Research Centre, and 2.5 years as a GIS officer for the
Great Barrier Reef Marine Park Authority.

Identifying the movement of reef predators: a network modelling approach.
Elodie J.I. Lédée, Michelle R. Heupel, Andrew J. Tdhiig Espinoza, Colin A. Simpfendorfer

Reef predators are known to play a central role in maintaining coral reef ecosystem structure and function.
Modelling intrareef movements provides a better understanding of the complex interaction between
predatorsand their environment. Lorterm movements of Caranx ignobilis, Carcharhinus albimarginatus
and C. amblyrhynchos individuals were tracked using acoustic monitoring in central Great Barrier Reef
from 2012 to 2014. Using network modelling, network structarg LINE R |-rée? idiefenis yas NJ
examined and compared to four simulated theoretical networks with known properties. Network
properties were similar between species, however, significantly different between reefs. Individuals at
Helix Reef moved merand had more paths than those in Lodestone and Wheeler reefs. Individuals at
Lodestone Reef had more clusters and moved more rapidly and directly than those in Wheeler Reef. All
three species exhibited similar network structures with rapid and direskirgef movements, high
number of clusters which indicated they used specific parts of a reef; characteristics that have been
identified in a variety of realorld networks. However, individual network structures varied greatly,
ranging from scaléree andsmallworld to random networks and may be due to reef differences. Network
modelling provided insight into predator intr@ef movements that assist in the development of effective
management plan.
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9:30 Karl Gystein Gjelland
I |
i

A fate assessment key for acoustically tagfistl

Behavioural ecology

Norway

Karl @ystein Gjelland

Norwegian Institute for Nature Research

Karl @ystein Gjelland is a research scientist at the Norwegian Institute for Nature Research, working with
fish ecology in lakes, rivers and the seawdigk focuses on the interaction between species, and between
species and their environment. Investigation of the behavior of individuals makes up an important part of
his research. Gjelland has a special competence on the use of acoustic technologiesgiefic
echosounders and acoustic telemetry systems. This has resulted in work on methods to separate tagged
fish movement patterns from other signal patterns in acoustic telemetry.

A fate assessment key for acoustically tagged tagged fish
Karl &. Gjlland; Rosa M. Serldinares; Elina Haltunnen; Pablo Arechalalpez; Richard D. Hedger;
Rune Nilsen; Pal A. Bjarn; Bengt Finstad

Acoustic telemetry allows for automatic tracking of undisturbed aquatic animals for long time periods
with high spatiotempral resolution. Critical to the analyses of such telemetry data is to separate signals
representing the tagged animal from signals that were sent after the animal suffered predation, fishing or
other mortality, or simply expelled a tag that then becamatisinary on the bottom. In field studies this

is not a trivial task, as the true fate is not known unless the tagged animasighted. The researcher
therefore typically has to judge the fate on the basis of the patterns in the signal detectionsgesgro

that can easily become very subjective. In this study a dichotomous fate assessment key for 310
acoustically tagged sea trout (Salmo trutta) was developed, allowing for replication of the fate assignment
by independent investigators. The key has tatefcategories when used with tags containing depth
sensors, the highest resolution that can be deduced from the data. The key helps identifying how the data
from each individual fish can and cannot be used in subsequent analyses, for example surwgd.anal
The logic behind allows the key to be tailored to studies of other aquatic species as well.
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9:45  Enrico Gennari
>‘ Movementbased behavioural modelling of white
Z4B shark active telemetry data

Behavioural ecology

South Africa

Enrico Gennari
Oceans Research, South Afri¢astitute for Aquatic Biodiversity, Rhodes

University, South Africa

Enrico Gennari has just finished his PhD on the thermal plegsitngy of the white shark. He has been
studying movement of large sharks using active and passive acoustic telemetryf FarPbD aimed at
identifying behavioural patterns from higlesolution movement data. He collaborates with the South
African Institute for Aquatic Biodiversity in the ATAP/OTN program. He is one of the initiators of the South
African Movement Ecology rearch group

Movementbased behavioural modelling of white shark active telemetry data
Enrico Gennari, Dylan T. Irion, Paul Cowley

Studying fish behaviour has always been challenging as direct observations are limited in space and time,
particularly forlarge highly mobile species such as the white shark, Carcharodon carcharias. Mialiple
movement data obtained from six white sharks actively tracked in Mossel Bay, South Africa, for a
combined effort of 775 hours, were used to characterize movement gihasing the combination of a
semiunsupervised Behavioural Change Point Analysis and Bayesclust Analysis. Generalized Additive
Mixed Models were then used to investigate drivers of these movement patterns, which included wind
strength and direction, tidgbhase, time of the day and the interaction of location and size (to look at
ontogenetic effects). This approach not only allowed to describe white shark movements reducing
observer biases, but also to identify and model behavioural patterns with limifgdoa assumptions.

Seven distinct movemesntlated behavioural classes were identified with a maximum posterior
probability of 97%. These included adaptive behaviours related to foraging for fish or for pinnipeds,
different travelling behaviours and aaenging behaviour around chumming vessels.
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Eric Warner
Use of telemetry as an independent assessment o
sockeye spawner abundance
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Behavioural ecology

USA

Eric Warner

Muckleshoot Indian Tribe, USA
Eric Warner has worked as a fish biologist for the Muckleshoot Indian Tribe sincé1#982he Research
Team Leader for the Fisheries Department.

Use of telemetry as an independent assessment of sockeye spawner abundance
Eric Warner, Ava Fuller, Jesse Nitz

During 2013 and 2014, returning adult sockeye salmon were tracked throughkbéNashington Basin,

one of the most urbanized basins in Puget Sound. A total of 365 sockeye (Oncorhynchus nerka) were
fitted with ultrasonic, radio, and PIT tags, as well as temperature thermistors, as they entered freshwater

at the Chittenden Locks, S#a, Washington. Historically, annual sockeye abundance has been estimated

by both daily visual counts at the Locks and by -anederthe-curve spawner surveys. Fisheries have been
oFrasSR 2y SaoOl LISYSyid 321 fa odzi YiweébhtieEdkslandspaw& [ 2 O ¢
adzNBSe SadAyYlraSa KFa NIAaAaSR ljdzSadAiazya Foz2dzi SIF OK
differ. Our tagging results enabled us to produce acodati@lerived independent mark/recapture
estimates of sockeye spawnabundance. The use of these acoustic tags offers distinct advantages over
traditional visual mark/recapture methods. We were able to estimate potential correction factors for
fallback at the Locks, prespawning mortality in the lake, revised strearesfifmates on the spawning

grounds, and stockpecific differences. We can also now better track sgasonal trends in run timing

and spatial distribution in the Cedar River, the main spawning area.
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10:15 Ross Dwyer
# V-Track: An R package for the analysis and
visualization ofelemetry data

Visualization, modelling of complex ecosystems, and data management

Australia

Ross Dwyer

The University of Queensland

Ross is a Postdoctoral Research Fellow at The University of Queensland, Australia. His research focuses on
both fundamental and applied aspects of ecology, including foraging behavior, habitat use and-human
wildlife spatial conflict. In particular, using animal tracking methodologies to gather information on the
drivers of movements, habitat requirements and conrigity, and community structure. He is currently
coordinating a largescale and londgerm multi-species tracking project for a suite of threatened,
dangerous and/or commercially important species in Northern Australia. He is also one of the developers

of \-Track, an R package for the analysis and visualization of acoustic tracking data.

V-Track: An R package for the analysis and visualization of telemetry data
Ross G. Dwyer, Hamish A. Campbell, Matt E. Watts, Craig E. Franklin

The size of detection dat@ts collected by an array of VEMCO passive acoustic receivers can be beyond
the capabilities of routine database and spresttbet applications. In order to assist researchers in
processing their passive acoustic detection data, we developed bk prgram. VTrack is an R
package dedicated to acoustic tracking data; it enables dynamic data handling of large datasets with a
high degree of automation. Key functions allow residence, movement and sensor events to be extracted
with a few lines of code andhé results plotted in publicationeady format. A graphical user interface is

also provided for those users unfamiliar with R. In this presentation, the key function3raick will be
demonstrated using passive acoustic data collected from fish speciépristine and 2/ highiynanaged

river systems. We discuss user feedback since our initial release, the development of a community user
group, and new functions recently implemented in the software.
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11:00 Colin Simpfendorfer
= Ghosts in the data: false detections in acoustic
telemetry monitoring

Visualization, modelling of complex ecosystems, and data management

Australia

Colin Simpfendorfer

James Cook University

Colin Simpfendorfer is a professor at James Cook University where he is the Director of the Centre for
Sustainable Tropical Fisheries and Aquaculture. He has worked with acoustic telemetry data for many
years and is Chair of the Australian Animal Tracking And Monitoring System Data Committee.

Ghosts in the data: false detections in acoustic telemetry hooimq
Colin Simpfendorfer, Charlie Huveneers, Andre Steckenreuter, Katherine Tattersall, Xavier Hoenner, Rob
Harcourt, Michelle Heupel

False positive data (false detections) in acoustic monitoring studies can cause biased or erroneous
outcomes in data aaysis. To understand the occurrence of false detections in acoustic monitoring data
sets the results of a range test experiment using eight acoustic receivers and 12 transmitters was
examined. 151 tag ID codes were recorded, 137 of which were identifidlikely to be from false
detections. False detections accounted for <0.05% of detections in the experiment. False detection tag ID
codes were not randomly distributed amongst the available codes, being more likely to occur at IDs close
to valid tags. Redeers located near the bottom produced the most false detections and tag ID codes from
false detections. Receivers at the same depth did not differ significantly in the mean number of daily
detections. The daily number of false detections recorded by aivec did not conform to a random
pattern, and was not strongly correlated with daily receiver performance. In an era of increasing data
sharing and public storage of scientific data the occurrence of false detections is of significant concern
and the resits of this study provide a useful insight into their occurrence.
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