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ABSTRACT

North Atlantic Right Whales are vulnerable to anthropogenic impacts from commercial shipping
and fishing practices. After the 2017 NARW season, that left 17 NARWSs kil€gamadian and

Uu.S waters, the U.S defined the situation as
that a large proportion of dead NARWSs showed evidence of blunt force trauma, a trauma
experienced through lethakssel to whalencountes. In the past, management measures have

been put in place to address s$ipkes and NARWSs, however due to an unexpected presence of
NARWSs in the Gulf of St. Lawrence these management measures have been deemed ineffective.
This research project involves the implentation of dynamic ocean management (DOM) in the

Gulf of St. Lawrencan an attempt to mitigate shgirikes on NARWSsThis graduate project
analyseghe effectiveness of previongessemeasures, the challenges in implementing DOM and

how the Governmeanof Canada can protect NARWS in the years to come.

Keywords:
Dynamic ocean management, North Atlantic right whatesaymercial shipping, shipping lanes,

shipstrike, species management, adaptve management, marine mammal conservation,
Government ofCanada, policy analysis



CHAPTER ONE:INTRODUCTION

The marine environment provides some of the most complex and productive ecosystem services
world-wide. In addition to providing natural resources for coastal communities, the ocean allows
for ease ofransport internationallyShipments from across the world are brought into coastal

inland ports, unloaded and shipped cross country to ensure the needs of @ewpleconomies

are metDespite the importance of the oceanecosystem, human actietielsavdarge footprints

on the marine environmentwith some activities negatively impaiilg marine life. This is
particularly the case in thencounterdbetween marine mammals, like large baleen whale species,
andvessels big and smallwhen navigation routes overlap witlarea where species spend parts

of their life cycles Assomemarine mammals migrate along coastakersover vast distances,

the chances aéncountes with marine industriegrelarge. Marine mammals are at risk frobow

and propeller strikesand the physical and acoustic displacement from constant vessel presence.

This canlead to deatberious injury,wasted energy, abandoned critical habitats, decreased mating

and socializing behaviours, and even interferemats hunting prey (Erbe, 2002)

In order tomitigate shipping impactson marine mammals, a variety of management stratages
routeing measurebave been used in Canadian and U.S waters. Thelseendesignation of
conservation areas, mandatory gbgsition repoiihg, rerouting of shipping lanes, mandatory
vessel speed restrictigngecommended areas to be avoidadd seasonal management areas
(Vanderlaan and Taggart, 2009)though marine protected areas (MPAS) are viewed as important
for preserving marine ecastgms, for large pelagic species like marine mammakich often are
highly migratory specieshe overalllack of effectiveness is heaviy criticized ime lterature

(Agardy, Notarbartolo, Sciara and Christie, 201Dhis is due to the dynamic naturéroarine
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mammals, deeming small MPAs ineffective as marine mammals travel large distances for varying

life-cycle purposegAgardy et al, 2010)

The dynamic nature of marihe mammals was ilustrated during the summer of 2017 when
seventeemorth Atlantic Right Whales (NARW)Eubalaena glacialisa large endangered baleen
species, were found dead within the waters of Canada abd®(ROAA, 2017. The first carcass

of a NARW, foundon June 6th drifting in the Gulf of St. Lawrenerarked the beginning dhe
unusual mortality event of 201The carcasses of othBIARWS continued to be found over the
summer,twelve NARWS in Canadian waters and 5 in U.S wat@saoust, Couture, Wimmer and
Bourgue, 2018)Across transboundary waters, a totakeffenteemleadNARWSs were found in

the 2017 season (Daoust et al, 2018).

With the 2018 seasonmow complete NARWS returned to the Gulf of St. Lawrence in large
aggregations. As measuresmitigate lethal vessel collisions in the Gulf of St. Lawremeere

previously nonexistent a continuing concernis how to efficiently protect an endangered species

that is seemingly changing traditional foraging and aggregation sites.

Through his graduate project and nigternship placement at Transport CanaEC), | have
analyzed the management measureslopted in the pastfor NARW protection what TC
implementedin the 2017 season, the mitigation measueggpliedin the 2018 season, andossible

gapsin order to address the following research questamd suluestions:

1. How canCanada decrease the number of-shixes on the North Atlantic Right Whale
in the face of uncertainty?
a. What role can dynamic managementareas and particularly sensitive sea areas play

in whale conservation?

11



b. What can Canada do to protect North AtlarRight Whales in the next two to five

years?

The above research questions will aid in identifyimgnsiderationdor the Government of Canada
(GoQ) going forward.Addiionally, | wil also conclude with a suite of recommendatipns
highlighting the creatiorof a onestop shop web application for improved industry engagement

with the federal government.

The identified researclyuestiols will be addressed in sevehapters. Chaptéliwo will introduce
NARWS, their history, population, threats and the unusual mortalty event of 2017. Chagter

wil analyze management measures used to minimize lethal vessed sifriké&RW in the past,

and the mitigaton measures put in place in respoof the 2017 season. Chapkaur will
introduce and describe the theory behind Dynamic Ocean Management (DOM) and its related
framework. ChapteFive wil analyze the 2018 NARW measureadopted byTransport Canada

using the DOM framework andpplying a Strengths, Weaknesses, Opportunities and Threats
(SW.O.T) analysis. ChapteBix will discussthe findings from Chapter Fige S.W.O.T analysis.

Lastly, Chapter Seven provides recommendatifmsmanagement going forwaehdconcluding

remarks.

Methodology

The methodology for this graduate project included the daily operational management and support
of the dynamic shipping lanes in the Gulf of St. Lawrence,-depth literature review, shadowing
government employees from Transport Canada and the Departh Fisheries and Oceans

(DFO), utiizing the dynamic ocean management framework outlined in Hobday et al (2014), and

conducting a S.W.O.T analysis.
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Through my internship with Transport Canada, a large portion of my graduate research involved
the day today operational tasks of managing dynamic shipegtorsand communicating with
various federal departments and industry groups. Through this designation | was able to conduct a
thorough shadowing experience of the various layers necessary to implegmamhic ocean
management into the Gulf of St. Lawrence, which fed the main component of this graduate project.
This internship position was also used to identify the various chalenges and accomplishments of
the federal government for the 2018 NARW seasom an insider view and allowed for a
thorough S.W.O.T analysis. This information helped guide the recommendations touched on later

in Chapter 8ven It also gave me access to thecisionmaking processes for the 2018 NARW

season and the perspective rafustry

The indepth lterature review allowed me amalyzepast management measures used for NARW
protection in not only Canadian waters, but U.S waters as well. Utiizing papers from key
researchers, | was able to apply what worked in the past to coodd be considered for

management measures in the future. It also gave me insight into the legal requirements for certain

designations and allowed for more cohesive management recommendations in Séngater

The information gathered from the literatureview and shadowing allowed for the proper

utiization of the Hobday et al (2014) DOM framework, indicating if the current measurements in

the Gulf of St. Lawrence are resilient in the years to come and where future resources may be
needed. Thautiization of a S.W.O.T analysis al@vor a more thorough analysis of the 2018

NARW measuresaiding in theidentificaton of TC6s St r engt hs, Weaknesse:

Threats to current measures for future improvemeAtsS.W.O.T analysis was chasdor this
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graduate project as it considers multiple measures for future management, ensuring the most

feasible actions are identified through evidence informed degisaking.
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CHAPTER TWQ THE MANAGEMENT PROBLEM

North Atlantic Right Whales

Worldwide, three species of right whales have been identifiedNARW, the north pacific right

whale (Eubalaena japonideand thesouthernright whale (Eubalaena australljs Deemed the
6rightdéd baleen whale t o hoontent thasespecieswerdtargeted s i z ¢
heavily in the whaling eréBrown, Fenton, Merriman, Robichaligéblanc and Conway, 2008)

To this day, two of these species, thAaRW and thenorth pacific right whale, have yet to recover

from the extensive whaling thaoccurreddecadesago, with only thesouthern right whale
seeminglybeginning taecover(WWF, n.d) As suggested by their names, these right witdes

be found in the Atlantic Ocean, Pacific Ocean and Southern Ocean, where they have long
migratory routs. Despite genetic differences, the three right whale species can be identified by
the same key featuredark colouring, white belly patches, rough callosities patches located on the
head, unique -ghaped blow from their two blow holes behind theadlos t ypaétehes and no

dorsal fin(Brown et al, 2008) Right whales exhibit active surface behaviour through forming large
aggregations for mating, socializing behaviours, and feeding exclusively at the ocean subsurface.
As members of the baleen family, tigivhales fiter feed through their large, bridilee baleen

plates, fitering large volumes of water for small microscopic zooplankton spelkiescopepods

(Brown et al, 2008)

Prior to the whaling era, NARWuld be found throughout the Atlantic €m, with evidence of
previous appearances in the waters saftiGreenland and Icelanaff the British Isles and
distributed along the Canadian and U.S eastern seati®ransn et al, 2008) Migrating north for

feeding opportunities, NARWSs are found witmorthernwaters during the warmer months, with
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aggregations found within Cape Cod as early as May. Cape Cod is an identified habitat for the
NARWSs, where researchers have identified and tracked NARWSs annualy for déNanes,
2018) The migration nolt occurs closer to the end of spring, with NARWSs traditionally entering

the Bay of Fundy region off the coast of Nova Scotia, Canada.

Copepods the preferred prey for NARWSijstorically gather in large abundances near the ocean
surface in the Bay of Fugd an area identified as critical habitat for NAR®Bfown et al, 2014)

NARWSs demonstrate feeding behaviour and asofacesocial activity that researchers have
related to a sort of courtship between females and potential mates. Breeding within thie Bay
Fundy has not been documented, leaving this sort of courtship behaviour premature and unusual
(WWEF, n.d) Historically, fluctuations of copepods, as well as changes in oceanic conditives, ha

led the NARWSs to migrate further to the Roseway Bédiayer-Gutbrod and Greene, 2018ere,

NARWSs traditionally perform the same behaviours documented in the Bay of Fundy. NARWSs
leave Canadian waters as the temperature begins to drop, migrating south to warmer waters for
calving purposes. Off the coast of Floridaan identified area for calving and female NARWS.
Although seemingly all NARWSs migrate south in the winter, females juvenie malegan be
predominantly found within the calving grounds, where researchers are able to document the
number of calves pduced (Figure 1) While nursing in the southern waters, NARWSs have not
been documented to feed, relying solely on their fat storages within their blubber for nutrients for
the winter monthdMeyerGutbrod and Greene, 2018ue to this, when in Canadian iges,
pregnantfemales require higher levels of caloric intake, as they need to buid up a reservoir of fat
to survive the winter months and provide nutrients to their cdMeyerGutbrod and Greene,

20198. Speculation has been given on wheeturemale NARWS are spotted, however an official

habitat for the winter months has yet to be identified. The lack of consistent sightings of individual

16



NARWS, has led researchers to search for other key feeding and mating areas that may not be

identified currently.
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Figure 1. Designated critical habitat for NARW in U.S and Canadian waters. (DFO, 2009)

Population

At an estimated populatioof 450individuals, NARWSs are considered one of the most endangered
marine mammals in Canadian watédBrown etal, 2014) ldentified as endangered e
committee on the status of endangered widife in Car@@SEWIQ in 1980, the NARW
populations have fluctuated greatly over the years. Fluctuations in population numbers have been
correlated with fluctuations iprey availability, matching years of NARW successes and failures
(MeyerGutbrod and Greene, 2018 his is especially evident in reproductive females, as calving

success is linked to the overall health and condition of the métheyerGutbrod and Greene
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2018. For instance, years of low birth rates are similarly years with low copepod abundances.
Additionally, if there is not enough food available, and the environment is deemed stressful for
NARWSs, the length between calving intervals incredsadaige threat to a population wh is

trying to regaints numbers(Fortune, Trites, Perryman, Moore, Pettisa] 2012) For instance, in

1990 there was a documented decrease in copepods, followed by a decrease in NARW birth rates,

leading to a historicalbv for NARWS in 1999 and 200(Meyer-Gutbrod and Greene, 2018

Since 2010, the NARW haseensteadily decreasingyith many expressingoncernsfor the
species rebound potential and capabilii{€srtune et al2012) With approximately 100 breeding
femdes remaining long gestation periods of 12 months, and longer birthing intervals between

calves, there are speculations that NA&A&ke functionally extinc{MeyerGutbrod and Greene,

20189.

Threats

In addition to environmental stressors, NARWSs health is impacted severely from anthropoge nic
sources such as noise pollutiorand lethal shipstrikes from large vessels and entanglement in
fishing gear(Brown et al, 2014).In this section, noise pollutiorand lethal shigstrikes are

identified as main threats from vessel activity.

Noise Pollution

Negative encountes between commercial shippin@gnd large marine mammalsoccur due to

shipping noise dominating the lowlequency regions and contributing laryy t o t he oc
ambient noisgHildebrand, 2008) Propulsion systems of commercial ships account for a large
portion of commercial shipping noise, dominating the <200Hz frequencies for underwater noise

and having high probability for loaginge propagaibn of underwater noise (Hidebrand, 2008)

18



Due to this overlap, commercial shipping has the potential to diminish the success of whale calls
removing a whal e0s loate preyand gventiocate patential umatescttaough ,
whatis referredd as fimas ki ngo .(MRskihglisathe grocess in wahich thez@uid?2 )
within the environmenbverlaps oicancels out the calls propagated by marine mammals; limiting
their abilty to communicate effectively and leading to life threatening consequéivedgart,

2007) Addtionally, commercial shippingnay cause impact®n critical life-events through the
abandonment of critical habitat, behaviour changes and vocalization alteré®oiisnd et al,

2012) The increased energy levels required to avoid the phyaimbcoustic disturbance of
shipping may becostly andcould lead to impacts against a speciétita for survival (Rolland et

al, 2012).

For instance, baleen species have been studied to shift the frequency band or energy levels of their
whale calls by either continuing calls for longer periodgimé orwaiting for the disturbance to

pass (Rollad et al, 2012).The constant necessity to alter vocalization, either by frequency or
amplitude, has potential physiological effects to marine species in terms of energy cost or
additionally lost hating and mating opportunities (Tyack, 2008)etacean resgchers stress the
importance of longerm population researchto determine impacts of noise on cetaceans, with a
large emphasis on cumulative impacts of numerous marine activities within critical habitat areas
and the behavioural shifts asg&ded with inroduced activity (Weilgart, 2007).For instance,
studies have documented the abandonment of critical habitat by gray whales in Baja California
due to introdued dredging within the regiofiTyack, 2008).The lagoon was a critical mating
ground, and when ddging practices occurred the amount of mother and ightings decreased
dramatically with gray whales only returning years afteedging had commenced (Tyack, 2008)

An additional concern is the threat of hearing loss within cetaceans due-terlingxposure to
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anthropogenic noise; leading to aloss in their ability to pick up on navigational cues or the presence

of predatorgWeilgart, 2007)

ShipStrikes

Due to their urbanized migration routes, aggregatit@ndencieswithin high traffic shipping
corridors for mating and feeding purposes and their endangered species at risk status in both
Canada and the.S, the NARW is the most at risk from the threatvekselstrikes (Vanderlaan

and Taggart, 2009)T'ypically, vesselstrikes occur due to the overlapping nature of critical habitat
and major shipping lanes and may result in death, hemorrhaging, bone fractures or even injuries
from propelles (Conn and Silber, 2013Although an issue for all marine mammals, sk of
ship-strike is stronger in larger, baleen whale spee#th the NARWbeing extremely vulnerable

to negatve vesseto whaleencountes (Conn and Silber, 2013Yhe amount of lethal shitrikes

is only just an estimate, as the majority of dead whalesatmdetected and may sink to thattom

or be too far into the decomposition process for cause of death to be cong¢denadand Siber,

2013)

Additional research has found that skipke is particularly lethal whewvesselsare traveling at
fasterspeeds, with greater injuries occurring from head on strikes from the bow of the vessels
(Rolland, Parks, Hunt, Castellote, Corkernal 2012) For a large whale species, it is thought
vesselstraveling at speeds between 8.6 to 15 knots increase #necehof ship and whale
encounterdeading to a lethainjury, with 15 knots having the chance of a strike being lethal by

79% (Vanderlaan and Taggart, 2007he vulnerability to ship-strike increaseduring feeding,

social aggregations and between mcitef pairing (NOAA, 2004)
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With a decreasing population, many have reldbedthe future success of the NARW is heavily
dependent on increased prey availabiity and decreased NARW mortality duéhtopogenic
causesNleyerGutbrod and Greene, 2018\s suchthis indicates if NARWSs experience low prey
availability and an increase in lethal mortalty events from human activities, the future of this
species becomes even more uncertain. Unfortundteithe NARW,the 2017 NARW season
brought on the highest NARW mortality event in decades, wittutaeleclaring the 2017 season

as amadunmosrt ality )Yventd (NOAA, 2017

Unusual Mortality Event of 2017

The dynamic nature of marine mammals was tilated during the summer of 201When 17
NARWSs were found dead within the watesé Canada and th&).S (NOAA, 2017. Large

guantities of dead NARWsontinued to be found over the sumnmmgny with injuries from blunt

force trauma and evidence of letlmltanglements in fishing ge@aoust et al, 2018)

A population that was predicted to have reached replacement (&galsdy, Notarbartolo, Sciara

and Christie, 2010has once again become on the verge of extinction, with the signs of blunt force
traumaaccountig for the majority of fataltiegDaoust et al, 2038 Aerial and vessel surveys have
provided a reason for the recent increase in fataltidhe NARWSs have been spotted more
frequently within the waters of th8ulf of St. Lawrencean area thawas previouslyinept &
providing protection for NARWSs (Transport Canada, 2018)e reason for the shift in habitat is
currently under speculation but researchers believe that as whales begin to respond to

environmental and/or biological changes, nigna routes and designated critical habitat areas

may begin to be less predictabi&tokstad, 2017)

21



The large number of NARW deaths in the 2017 NARW season is linked to an increased presence
within the Gulf of St. Lawrence, with few NARWS returning tcsideated critical habitat in the

Bay of Fundy or Roseway Badifiracy Chatman, personal communication, July, Z818) This

shift to the Gulf of St. Lawrence was not an immediate movement, as over thedagtdrs the
presence of NARWSs in the Gulf &t. Lawrence has been growing (Stokstad, 2017). What can be
clear after the 2017 NARW seasorthe unprecedented presence of NARW in the Gulf requires
further management intervention to better accommodate NARWSs and decrease fatalities due to
overlapping eeas of interestAfter the unusual mortalty event was declared last summer, the

attention on Canada and NARWSs increased, with necropsies pointlathabvessel strikeas the

suggestediriver behindthe majority of NARW fatalities (Daoust et al, 2018).
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CHAPTER THREE: POLICY AND MANAGEMENT
RESPONSES TO DATE

International Legislation

Due to the endangered status of NARWS, support from international legislation has been sought
after. This has included listhg NARWSs as endangered in the International Union for the
Conservat i oluCN)Redbdak and Caneistion on Internationahde in Endangered
Species of Wild Fauna and Flora, and through-Shiies Working Groups with the International
Whaling Commission (IWC) and the Marine Environment Protection Committee (MEPC) (IMO,
2008). Thisdesignationallows for an international bgdo conduct research on further mitigation
measuredn order to address the threat of slsfrikes (IMO, 2008). In addition to the various
working groups, the IWC is responsible for a global database cksliwps with whales in an
attempt to develop formed mitigaton measures. Through this data base, IWC is analyzing
varying factors that may contribute to a higher risk of mortalty between a vessel and whale
encounter(IMO, 2016). This includes analyzing vessel types and speeds to determine proper

mitigation measures and to provide future vessel specific measures (IMO, 2016).

U.S Federal Legislation

As theNARW critical habitat is within transboundary watehgU.Sfederal governmerprovides

additional protectiorunder their national legislatorNARWS are listed as an endangered species

within theU. SEBrsdanger ed Speci es Act , hanabse hamen, pursue,i s | i
hunt, shoot, wound, kil, trap, capture, collect.. or import, export or transport and sell endangered

species in intestate or foreign commeroe whi | e i n End&nhgeredYeicissdActc t i o n

1973).
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Under the ESA, théederal government of theg.S is responsible for designating critical habitat.
This has been done for the NARW, however it does not mean approprizt&t peotection is in
place. From designation, it is up to decisibakers to decide what appropriate habitat protection

is needed to preserve NARW. This brings forth an issue as NARWSs are highly mobile, with their
habitat spread out over long distance®l @across transboundary waters. Ttastor makes it
economically and culturally impossibleo provide efficient coverage for all identified critical
habitats, as it would involve the closure of multiple main shipping lanes (Mullen, Peterson and

Todd, 2013,

Ship-Strike Rule

Additionally, the U.S has utiizedghip-strike guidelines for NARW protection referred to as Ship
Strike Reduction Rules. These rules inclusieasonal and dynamic management areas for the
protection of NARWswhich requirevessels largr than 65 feet toravel at a speed of 10 knots or
less while transiting critical habitat and voluntary protected aifdalien, Peterson and Todd,
2013). The SMAs include: in Cape Cod Bay, Off Race Point, Great South ChannelAtidiatic

and Southeast .3, which are activated in correlation with NARW migratory pattdN©AA,

2018).

Theinttial effectiveness of these SMAs and DMAs after the-shige rules were introduced has
been documented in literature as unsuccessful, with low compliance, lahitéring resources
and inappropriatg located as documented limitatiorfan der hoop, Vanderlaan, Cole, Henry,
Hal, MaseGuthrie, Wimmer and Moore, 281 As rule awareness and enforcement began,
compliance began to improvie with monetary fines great incentivefor vessels to comply. The
overall success of these measures is uncledheifiterature becausaevhie these management

measures were being introduced other management measures were being implemented for NARW
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protection in the Bay of Fundy difiRoseway Basifvan der hoop et al, 26 It is appropriate to
contribute any changes in NARW conservation to a mix of all these measures, with no sole

measure as the only contributor to decreasedsstif® success.

Stellwagen Bank National Marir@anctuary

The Stelwagen Bank National Marine Sanctuary (SBNMS) is a large MPA located in the southern
Gulf of Main and regulated under federal legislation. SBNMS overlaps with critical habitat for
NARW, experiencing large aggregations of NARW annuallgdiionally, other large cetaceans

are common in this area, simiarly to the Bay of Fundy region. SBNMS has large vessel densities
due to the port of Boston, and as such there have ibelasedisks of lethal shipstrikes of

NARW within this area. Occyg 2181km, the SBNMS encompasses two of tiie previously
mentioned SMAs (Figure?) (Lewison, Hobday, Maxwel, Hartog, Dunn, Brisecoe, Fossette,

O6Keefe, Barnes, Abecassis, Bogard, Bet honey,

This includes th OffRace Point SMA and Cape Cod Bay SMA (Lewison et al, 2015). The
implementation of this sanctuary, although not solely for the protection of NARW, has allowed
for more protection to NARW outside the ESA. Further protection for NARW was established
through the shifting of the Boston TSS in 2007 (NOAA, 2006). Adopted byirttegnational
Maritime Organization IMO) and basedfb over 25 years of NARW sighting data, the Boston
TSS shift of 12degrees northward decreasedthe risk percentage by 81% (NO@G\, A@hough
adding an additional 1RO minutes onto shipping operations in the Boston harbour, there was a

high compliance and cooperation from the shipping industry for this NOAA led initiative (NOAA,

20086).

25



71°00'W

70°40'0'W

70°200°W 70°0'0°W

69°400'W

69°200"W

42°200°N 42°400'N

42°00°N

41°400°N

s "
* AlS Receiver Sites
~ = Traffic Separation Scheme

" e——— Kilometers
* 0 10 20 30 40 50
-_— =

Stellwagen
Bank NMS

42°400'N

Great South

Channel
/ SMA

Capé Cod

J

Y

42°00'N 42°200°N

41°400'N

71°200'W 71°0'0°W 70°40'0'W

70°20'0'W 70°00W 69°40'0'W

69°200'W

Figure 2. Map of Stellwagen Bank NMS avatious U.S SMAs for NARW protectiofViley, Thompson,

Pace and Levenson, 2011)

Canadian Legal Framework

NARWs wer e

d endiagwgeetr eed 6 a €OSEWIO, & Oomitkey of textperts who

classifies species as endangered, threatened or of spawwalrn and were adopted by the Species

at Risk Actwhen it was passed by parliament in 2@2wn et al, 2014) This designation is used

to protect species at a variety aifrisk status ancllows for additional wildlfe protection to be

used in collabration with already existing legislationJnder section 32 of SARAI n o

per son

shall kil, harm, harass, capture or take an individual of a wildlfe species that is listed as an

extirpated species,

prohibits the destruction dfier e si denc e

an endan

of i an

ger etdn 33 pf SARAe s or

endangered speci

is listed as an extirpated species if a recovery strategy has recommended the reintroduction of the

species into

t(Spesies atiRiskdACti2002) Ca na da o

Theme nt i esidendéis in referencdo the critical habitat which is outlined within the SARA

NARW recovery strategy and action plafiglire 3. A habitat is deemed critical if theh a bs t a t

deemednecessary for the surviva or

recovery

of SARA| sdtien®, wi | d

26



2014). Addtionally, fines and penalties for roompliance with  SARAare outlined in the

recovery
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Figure 3. NARW conservation areas in Canadian waters outlined in red. Black dots represent NARW sighting
data from 1952005 (DFO, 2008)

Addttionally, NARWSs are protected under thésheriesAct (Fisheries Act, 1985within their

Marine MamméaRegulationgMMRs). MMRsprotect NARW from any harm to itself, its habitat

and from any disruption from human activities. Criticized in the past, new amendments for the

MMRs have increased the protectidior marine mammals, by increasing the approach distance of

vessels to marine mammals. For all cetaceans, vessels must stay 100randfayNARWS

vessels are prohibited from approaching any closer than 200m. These amendments were created

to decrease thamount of noise pollution from vessels to whales, and also attempt to reduce the

amount of lethakencountes between vesse#nd whalesPrime Minister Trudeau has identified
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three key marine mammals within Canadian waters that need additional prot€b¢iseinclude

NARWS, the St. Lawrence Beluga and the Southern Resident Killer Wales, 2017) With

additional funding and legislative protectioone pillar of the OceasProtection Plan is oriented

towardpr ovi ding better prsonarieecnammatswitt eoheavyaemphass f Can

on species underategory four in SARA

Previous Management Measures

Measures to limit commercial shipping practices on marine mammals haveptmasusly
implementedunder various statutas Canadian antd.Swaters. Measures that have been utilized

for the protection of marine mammals include the designation of critical habitats, conservation

areas, reouting, speed restrictions, areas to be avoided and marine protected areas.

Critical Habitat

As part of the process of being enlisted within SARA, the identification of critical habétatt
componentto providing proper protection of the speci€sitical habitatincludes areas that are
traditionally utilized by an endangered species #min the performance of life activities, such

as feeding, mating and/or calving. Critical habitat alone is not overly sufficient for protection of
endangered species, as although the area is described and distributed, many human activities are
free to exst within these regions, with vague restrictions. As this is typical for most species within

SARA, the NARW is identified within category two

Protection of critical habitat under SARA involves the prohibition of any destructicsudb
habitat. Howeverthe act does not specify which activities may destroy critical habitat, or identify

what classifies as destruction, thus creating no specific prohibitions to anthropogenic activities

within identified critical habitat.
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Defining critical habitat in Canadiawaters haseemingly achieved very little in terms of NARW
protection. Withprotection fromcritical habitat designation alone, NARM&ontinuel to decrease

in population numbers with more fatalties pointing to anthropogenic activities as the mais driver
(Kraus, Brown, Caswell, Clark, Fujwaret al 2005. This must lead to further management
intervention, as just defining the critical habitat of NARWsleemed inefficient for increasing

population numbers.

Protected Areas

Protected areaare iclearly defined geographical space, recognised, dedicated and managed,
through legal or other effective means, to achieveldhgterm conservation of nature with
associated ecosystem services and cultural v@alue¢ | U C N Protezt@daBens fahe marine
environmentstil largely reflect terrestrial management practices with the intent of protecting areas
of high biodiversity or of ecological/biological significan¢B®eimer, Gravel, Brown and Taggart,
2016) In Canada, there are three federal departmbatscteate and implement protected areas.
These include the Department of Fisheries and Oceans with marine protectedViRés$
(Oceans Act, 1996)Parks Canada Agency with national marine conservation @RMEA)
(CNMCA Act, 2002) and Environment an@limate Change Canada with conservation areas
(Canada Wildlfe Act, 1985)Within these areas, the goal is to protect a marine ecosystem or
species with a detailed management plan that provides indication on which activities aresgtohibit
or allowed. Themain criticism of MPAsis in relation to the activities that are allowed within an
MPA. For instancein the Laurentian Channel MP Ayrohibitions are vague with regulations only
prohibiting activities that are of no threat to ecological activity in the.&tewever,within this

same MPApIl and gas exploratiorarestil permitted(Lake, 2018) Prohibitions for allMPAsin

29



Canada seemingly fall short when it comes to protection, with prohibitions vague or with various

exemptions attached (Lak2018).

MPAsare not created solely for marine mamrpadtection butmaybenefi marine mammals by
protecting the quality of their environment or food sounvlie they remain within the protected

area Successful stories of protecting marine mammals directly thrpugtected areas has been
documented through the protection of key life processes habitats, such as important feeding,
mating or calvinggrounds. For instance, The RobsBright Ecological Reserve was created to
protect a key habitat used by the NorthBesident Kiler Whale¢gNRKWS) in British Columbia

(Ford, 2006) The reserve is closdd vessel traffic in order to protect the rubbing rocks frequented

by the NRKWSs(Ford, 2006)

The designation of the NARW Conservation Area in the Bay of Fundy and Rosewayvigasin
createdfothe protedon of a key feeding area used seasonally by NARWO, 2008) However,
due to their long migratory route, NARWsmain at risk as they transit beaen identified
conservation arealeaving a large gap in efficient NARW protecti@Mullen, Peterson and Todd,

2013).

Rerouting of Vessel Traffic

Re-routing measuresaninvolve recommending adjustments to the navigation of a vessel or the
actual chaging of a routeing measure. The latters been utiized to protect NARWSs from lethal

ship-strikes in the Bay of Fundy. Reuting can involve shifting already existing traffic schemes,

identifying areas to be avoided anthy be augmentedith vessel slondowns.

The Bay of Fundy Traffic Separation SchefESS)shift, a routang measurehat shifted lanes

separanhg inbound and outboundvessels within the Bay of FundyVanderlaan, Taggart,
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Serdynska, Kenney and Brown, 2p08vas a joint effort between thiederal Government of
Canada,ndustry andmarine scientists. The BoFTSS shift was achieved througltollecting
decade®f NARW population data and vessel traffic patterns in order to ideatiyas with high
probability of lethal vessel to whale encounters thnotgjative probability estimate¥@nderlaan

et al, 208). Whale sighting data was collected through the use of varying survey platforms, mainly
vessels and aircrafts, with every righthale location colected (Vanderlaan et al, 2008
Additionally, historical sighting data of right whales was obtained and included in this estimate to
find areas historically ahcurrently used by right whale¥gnderlaan et al, 2008Vessel traffic

within this area was collected through the Kongsberg Norcontrol IT Vessel Traffic Management
and Information System lefjes 1 which contain information regarding vessel identity, location,
date, time and speed for vessels over 20m in length and 300 ggisssresl tonnagéhrough the
recording ofradardata {anderlaan et al, 2008These data allowed researchers to determine the
vessel and speed within the study asgthin a 24hour period. This study found that there was a
67% chance of spotting a righthale within the right whale conservation area in the Grand Manan
Basin, with a smaller amount of right whale aggregation namthsoth of this identified area
(Vanderlaan et al, 20080verlapjing with the vessel data collected, it was determined tha ar
with the highest probability fowessel to whaleencounter was the NortBast section of the
conservation area, where it intersects with the outbound lane of thé B&®re amendments
(Vanderlaan et al, 2008 It also identified vessels were travejlinat 1112 knots within the
conservation area, with no indication of slowing down due to conservatiomesdsadespitethe
recommendationgVanderlaan et al, 20D8A probability-of-lethatinjury-model was applied to
estimate vessel speeds to the oygdal area, estimating a 64% chance of a strike being lethal

within the original TSS lanes, with the probabilty increasing with vessel {padierlaan et al,
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2008. This is shown in Figure .4rhrough amendments to the original TSS there was a reduction
of both vessel to whale encounter probability and the vessel risk to the whales y&adérlaan

etal, 2008 In this particular case, the-reuting of the TSS provided a better reduction of the risk

of lethal vessel encounters than just imposing adpestriction (Vanderlaan et al, 2008This

shows that cumulative conservation efforts were able to provide improved protection rates

together, then individually, for NARWSs in the Grand Manan re@isanderlaan et al, 2008
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Figure 4.Bathymetric map of the Grand Manan Island regipiilustrates the original TSS route, with the red
indicating a high probability of lethathale to vesselencountbl.illustrates the amended TSS route, with the
blue and dark blue indicating the decredprobability of a lethal whale to ves$édnderlaan et a8

The adoption of this TSS shift was possible due to the adoption clgsition by the IMQ an
intergovernmentalorganization responsible for the regulation of international shipping by setting

standards for maritime safedynd protectionof the environmenfrom shipping impactsThe IMO

has exclusive authority to designate international routeing meaaured s responsik
establishing and recommending measures on an
(IMO, 1985).
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Population and sightings data following the adoption of the Bay of Fundy TSS shift ilustrate a
population rebound for NARW, with the population epgpecing a large jump in years directly
after this mitigation measuf@an der hoop et al, 2014pue to the success of the Bay of Fundy
TSS shift, both for the NARW but also with the minimal economic costs to industry, researchers

began planning out hovo toest protect the identified NARW Conservation Area in the Roseway

Basin.

Areas to be Avoided

Areas tobe avoided (ATBAS) are another type of routeing measure arete created for the

increased seasonal protection of the NARW from commercial shipping impéetslerlaan and

Taggart, 2009)As defined by the | MO, an ATBA is nda 1
within defined limits in which either navigation is rgaularly hazardous, or it is exceptionally

i mportant to avoid casualties, and which shoul
(IMO, 1985). With this in mind, these areas candyeated on a season to season basis in areas
associated wht whale distribution, migratory routes, known critical habitat, historical sightings

data and high traffic shipping lanéganderlaan et al, 2008In the case of Roseway Basin, the

goal of this ATBA was to find the area whemhale distribution andharmfu human activities

overlap and create avoluntary areato be avoided for the duratom& ma r i n seasor@lmma | 0 s

migration (Vanderlaan et al, 2008

The Roseway Basin was the firgfTBA designated solely for the protection of tNARW
(Vanderlaan andraggart, 209). The similarities between the Roseway Basin ATBA and the
amendments to the Grand Manan Island Ts8lve the protection of NARWSs and the methods
used to determine key areas of NARW distribution and shipping praf¥ieederlaaret a] 2009.

Through historical and current whale spotting data, the chances of spotting a right whale within
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the Rosewapasin is 86%Vanderlaaret al, 208). Within the Roseway Basin conservation area,
the whale sightings data indicated the largest amount df wihale aggregation in the south
central region, with a smaller probability of viewing right whales east and west of this area
(Vanderlaan et al, 2008The implementation of the Roseway Basin ATBAg(re 5 extends the
existing conservation area, formirgy polygon area that is based on the whale sightings data

mentioned previousl(Vanderlaan et al, 2008
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Figure 5.Roseway Basin ATBA. Red dotted line is the study area, the black dotted line is the Canadian Right
Whale Conservatin Area, and the solid black line is the Roseway Basin AT@&kderlaan et al, 2008)

Differing slightly from the Grand ManaBasin TSS amendments, the vessel traffic data was
obtained from the Eastern Canada Vessel Traffic Services Zone Regulations (ECAREG) database
and the International Comprehensive Océamosphere Data Set (ICOAD$Yanderlaan et al,

2008) ECAREG is a mandatorgeporting system for vessels over 500 GRT or for vesselhwh

are carrying dangerous substances on board, whie ICOADS is compied from the fleet of
Voluntary Observing ShipgVanderlaan et al, 2008 Vessels that fit the criteria listed under
ECAREG are equired to reporin advanceheir intent of entering the ECAREG region twenty

four hours, and two hours on departing within this zOenderlaan et al, 2008The ECAREG
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zone includes any Canadian waters south of 60 degrees north and south of theeSice &ver

east of 66 degrees wgMtanderlaan et al, 2008 This data indicated that the highest aggregation

of vessel traffic was just North of the conservation area; with a diagonal traffic route intersecting
through the conservation ar€®anderlaanet al, 2008 The probabiity of whale to vessel
encounters were again calculated by researchers, but this time for the Roseway Basin ATBA. This
estimate indicated that the highest probabiity for whale to vessel encounter occurs where the
probability of gotting a right whale is the highegtwith the probability being 36times higher

within the conservation area than outsiféanderlaan et al, 2008 This study also recorded
average vessel speeds outside the conservatioratatgaknots, with vessels tvaling at faster
speeds of 135 knots within the diagonal traffic route through the conservation(seraerlaan

et al, 2008 Similar to the Grand ManaBasin there is no evidence to indicate that vessels reduce
their speeds while traveling within élconservation arg&anderlaan et al, 20P8Due to the lack

of a TSS within the Roseway Basin, the use ofeeommended andeasonal ATBA was
implemented for the months of Jubecember(Vanderlaan et al, 2008 Through the
recommended reouting aroundthe ATBA, instead of through, the Roseway Basin ATBA
provides another way to provide protection for right whales without having major impacts to the

shipping industry(Vanderlaan et al, 2008

To determine compliance, researchers utlized Automdtientficaton System (AIS)
transpoders, a system requirdy the IMO for commerciavessels larger than 3@doss tonnage
on international voyage@/anderlaan and Taggart, 2009)IS data provides vessel identity, speed
and location at neaeattime, through oneminute intervals, andstatic data, througlsix-minute
intervals (Vanderlaan and Taggart, 2009)his study utiizing probabilty equationsfound that

after the IMO adopted the RosewBgsin ATBA, the majority of vessels traveling withithe
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Roseway Basin complied with the ATBdecreasig the risk of lethal vessel whale encounters
by 82%, with strike occurring once every 89 yeanstead of once every 16 yedks&anderlaan

and Taggart, 2009)

Gulf of St. Lawrence: Slowing Down to Save Whsle

As the unusual mortalty event regarding NARW became an international erconthe
Government of Canad&oC) implementedmitigation measuret® prevent any furthedeaths of
NARWSs. From this, the idea ofraandatorylarge static peed restrictiorareawasproposed and
implemented in the GulfHigure 6)The slowdown was first voluntary, allowing vessels over 20m
long to voluntarily slowdown their vessel below 10 kndisfore it switched ta mandatoryspeed
restriction (MacKinnon 2017) The GoC was abltoprescribea mandatory measul@cause of
Canadabds sover ei ghstthg Gubh of Str Lawrdncessevithime inlaedwaters

of Canadaand there is no international navigation rigtie GoC had the legaluhority to alter
vessel trafficwithout needing the approval of the IMO. This differs from the Roseway Basin
ATBA as due to the location of the proposed ATBAthe territorial sea, where there is an
international right of innocent passadgeanada had no legaluthority to impose mandaory
measuresvhich would have the effect of restricting international navigati®éherefore, for the
Roseway Basin ATBA, the GoC was required to obtain this routeing metasough the IMO,

as the competent international organization to designate such routeing measaresure
international shipping would be subject to an international standard and not be unnecessarily
impeded while exercisinghe right of innocent passagender UNCLOSDue to this, the static

speed restriction area was able to be implememjeidkly, allowing the measures to respond

quickly to the NARW crisis.
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Figure 6. 2017 Static speed restriction zone efri@Xs in the Gulf of St. Lawrend@dapted fom
MacKinnon, 2017)

Within the geed restrictiorareain the Gulf of St Lawrencevessels were forced to comply with
a 10-knot speed limit or be subject to fines upwards of $25,066r the Canada Shipping Act
(Canada Shipping Act, 20Q1Jhis causedonsiderableeconomic strain®ncommercialshipping
whosevoyageswere nowslowed, causingdelay and resulting irpenalties (demurrage) for loss
of laytime (exceeding the time permitted to load or unload catgmrts of callbut also to coastal
communites who were being subject telayed deliveries(relying on just in time contracts)
cancelled cruise ship calsndthreats ofnew marine protection sucharges fromoceancarriers
such as Ocea&xn (Oceamx, 2018) Simiar to the measures put in plafoe the Roseway Basin
ATBA, vessel compliance was tracked through the aisaty AIS data for vessels over 20m
length (Tracy Chatmanpersonal communicatipnJuly 26", 2018) The static zone remained in
place until January 2018 when DFO indicatedt the probabilty of NARWSs remaining in the
area was low and the 10.0 knot slowdown began to threaten the safe navigation of vessels (Tracy

Chatmanpersonal communication, July 1262018).
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With the unusual mortality event of 2017 looming over NARWSs ataiational eyes on Canada
and U.S, an emerging question arosghat mitigation measures can be put in place to protect a
highly mobile and unpredictable endangered species in the face of uncerfsnitiye previous
measures put in place in the Bay ahBy and Roseway Basin are seemingly ineffective if NARWSs

continue to visit the Gulf of St. Lawrence, the need for additi@ra more fluid management is

necessary to move NARWSsfrom the path of extinction once again.
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CHAPTER FOUR TOWARD DYNAMIC OCEAN
MANAGEMENT

What is Dynamic Ocean Management?

As typical marine management tools are basetkoestrial ecosystem management, traditional
management techniques often lack flexibility and are static in ndtevasonet al 2015. While

static management allows for effective resource management, it is typicaly applied in reducing
threats to critical habitats, thus providing a benefit for marine mammals through the creation of a
0 s af e (Leswsenetaalp2015). However, as seen with meiAswithin Canada, these areas

are not always closed off from all activity, leaving the threat of negatieountersbetween
humans and whalesAs the ocean is highly dynamic, marine management needs to adapt to
encompass a process that is fluid inhbgpace and time to ensure thereasa mismatch between
changes in the marine environment and management techficewson et al 2015. Dynamic
Management Areas (DMA®y Dynamic Ocean Management (DOMY e d e fmanagementa s A
that changes rapidiyn space and time in response to the shifting nature of the ocean and its users
based on the integration of new biological, oceanographic, social and/or economic data in near

realtimeo (Lewisonet al 2015.

DOM may include rerouting measures, speed tr&tions, delayed entry within the area or a
combination of all of the abovédMaxwel, Hazen, Lewison, Dunn, Baiegt al, 2015)
Incorporating neareattime data allows marine managers to better align response time with the
changing environment teensure management strategies are effective in providng marine

protection (Maxwell et al, 201r DOM utiizes existing datasets, analytical processing and
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modeling techniques to predict species distribution or vessel routes, andaléiare sharing of

datasharing technologies between stakeholddtaxwell et al, 201% (Figure 7.

Figure 7. Visual representation ofhow DOM is used in neahtime between multiple stakeholders (Maxwell

et al, 2015).

DOM can be combined with traditonahanagement techniqgues such as seasonal areas to be
avoided, adaptive management, remote sensing or animal tracking data in order to ensure minimal

delays or impacts to the marine environment, species or (Maxsvell et al, 201k

Due to the collaborative nature of adaptve manageméms, st ructur ed, itera
supported by moni ttwemprogess of enplethentng sesv pretectom measures

has been shown toe quite slow(Maxwell et al, 201» However, & seen inFigure 8 adopting

dynamic ocean management into the implementation phase of adaptive management can increase
the pace of implementation due to nesattime data; removing the need to return to the decision

making phase and ensuring more flexible managerof the marine environmeiMaxwell et al,

2015.
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Figure 8. Image demonstrating howto effectively implement dynamic management into already exsting
adaptive management regimes (Maxwell et al, 2015).

As traditional methodof ocean managemetdck the flexibility to make quick alterations or
implementations, typically larger areas are regulated to accommodate highly migratory species
(Maxwell etal, 201p This increases theumberof stakeholders impacted through the restrictions

of human activitiesi potentially resulting in high opportunity losses and more cor(fiéaxwell

et al, 2015 As DMAs are implemented in response to a threat or change in the marine
environment, theestictions onregulated activities within the designated area are minimal due to
their reduced spatitemporal nature resulting in higher compliance and support levels from marine

users(Maxwell et al, 201p
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How is Dynamic Ocean Management Applied

To properly ntegrateDOM into traditional ocean management regimes, consideration is necessary
on what type of DOM is needed for the particular managementasglbe/hat legal authorties are
necessary for successful implementatidmere are four types of @M, all focusing on data input

and data producfLewison et al,2015) (Figure 9) The differences between the types of DOM is

in relation to the amount of resource requirements and intensity of the management situation. For
instance, Type 1 and 2 focus arsimplistic DOM style, requiring data input and data product and

the addition of statistical analysis for Typgl2zwison et al, 2015)However, Type 3 and 4 are
increasingly complex, utlizing the combination of multiple data sources and incorporating
dynamic modeling (Lewison et al, 2015)Consideration is necessary to determine which type is
best suited for the management issue, as it is vital to consider the intensity of the situation and the

amount of resources that may be involved.

Typel Typell Type lll Type IV
Data [ Data |  Data Data | [ Data Data | ‘Data  Data
input input input (a) input (b) input (c) input (a) input (b) input (c)
1 \ v é__,,' \ v 4-""
Statistical Statistical Statistical
analysis analysis analysis
Dynamic Dynamic
model model
Trade-off analysis
Data Data ~ Data Data
product product product |__product

Stakeholder adjustments

v
Final
product

Figure 9. Imagelemonstrating the four types of DOM and their related outputs (Lewison et al, 2015).
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To successfully encompass dynamic management, the management procedure must follow seven
key DOM elementsHigure 10. These include data collection, data upload, dedaessing, data
delivery, decisiormaking, implementation and enforcement, which all together create a
continuous feedback loop (Hobdaylaxwel, Forgie, Mcdonald, Darby, Seto, Bailey, géad,

Briscoe, Costa, Crowder, Dunn, FossettelpiHaHartog, HazenLascelles].ewison, Poulosaand
Powers2014). These elements ensure that all considerations have been made on halvisata
collected, decisions wibe made and distributed and how it will be enforced. To have ddong,

resiient manageméeémegine focused m DOM theory and the precautionary principle, the seven

elements must be considered.

Data Data Data Data Decision Impemen- Enforcement
Collection Upload Processing Delivery Making tation & Monitoring

Figure 10.Seven key DOM elements adapted from Hobday et al, 2014.

Data Collection

Thoroughdata collectionis necessarip ensure DOM is being appliegiffectively. This wil also

help decrease the amount of space necessaryto provide sufficient protection, as it narrows down
potential areas of concern and activities that may overlap. For instance, collecting data on whale
sightings and vessel traffic Wilallow for areas of conflict to be identified and migated
appropriately. For DOMo operatdn nearreattime, the data should be collectedreattime and

have the ability to be adapted as conditions change. Data collection can derive from a fariety o

platforms including traditional visual observations and additionally tracking technology such as
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tagging, AlS, acoustic detections andediteg imaging. The importance lies in ensuritige data
collecton platform is properly certifiedand quality assured. Thiensure resources are being
utiized properly and emnomic losses for industries arénimized. For instance, if looking for a
specific marine species, verified sources would include organizations or technologies that are

deemedyualified for identifying the specific species accurately.

Data Upload and Processing

Considerationin data upload and processiggneededo ensuredata is uploadeefficiently and
in nearreattime. For collected datdo be used effectively, the dataeds to be readiy available
and accessible to decisiomkers for interpretation. In addition tdata uploadefficiency, there
needs to beconsideration for any additional processing data may need once upleadaaly

processing required wil increaseettelayin data delivery.

For DOM Types 3 and 4, the need for data to be automatically processed is crucial, as multiple
sources would be providing data at the same time. The use -¢ihmeadata for DOM is vital to
managing a species of concern, as d@eimakers would need to be informed efficiently if said
species was seemingly changing its migratory route, or critical habitat. This sort of information

requires decisionmakers to act as soon as possible, shifting the boundaries of their existing

Dynamc Management Area (DMA).

Data Delivery
To obtain data in real or nesraltime, delivery options need to ensure decisimkers obtain
information quickly in order to implement appropriate actiohgpical delivery options include

email/mail, with some nactices moving towards phone calls, interactive mapping tools and

iCloud.
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As highlighted by Hobday et al (2014), involved with data delivery are potential legal
considerations for management . This 1isg,in re
ownership and intellectual property rights, u
(Hobday et al, 2014). The constraints to DOM can be addressed through agreements and

clarification on what is to be shared between departments and wigulthe before operations

begin.

DecisionMaking Processes

At the decisiommaking level, there must beconsiderationof what agency is responsible for
implementation and what legal authority has toimplement DOM(Hobday et al, 2014)For
instance, DMAscan be voluntary or mandatory, depending on what capabiltes and legal
instruments are available for utiization. At the government level, legislation and regulations can
be utiized to ensure measures are mandatory and properly enforced under dheiutgrity.

Key to determining the legal authority of a governmental entity involves the geographic location
of the proposed measures. As mentioned previously, government can only make measures
mandatory if the proposed area is within territorial watérst is outside territorial waters,
government cannot make measures mandatory as it may restrict the international right of innocent
passageinder UNCLOSAs Canada is party to the International Convention for the Safety of Life

at Sea (SOLAS), variousoutang measures are adopted un@LAS Chapter V, whiclplaces
international routeing authority with IMGAt the same time, the government nwaiingly decide

to make measures voluntary if the amount of scientific information needed is stil missing or

voluntary measures are considered to have high compliance.

Additional consideration i s needed to consi de

measures. For instance, in tbeSthey have DOM fora seasonaimanagement areas (SMAS),
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DMAs and ATBAsfor vesseldn orderto minimize negative vessel tdARW encountes. The

seasoal management area is implemented for specific months of the yeath@mMAS is
activatedonce thre@r more NARWs arespottadn a 10x10 square remM with
the trigger further if one NARW is feeding or if a mother and calf NARW are spotted within 15nm

of a shipping langNOAA, 2004) Due to the geographic location for SMAs and DMAs in the

Gulf of Marine, the U.S was required to obtain routeing measures fhe IMO to increase

international vessel awareness and compliance.

Implementation

To be successful, DOM utiizes multiple tools to ensieeisionmakers are provided with the
information necessary fataily operational purposes. Information provided for DOM operations
needs to be readily available decisionmakers and be flexible enough to combine data from
multiple sourceg¢Hobday et al, 2014)-or instance, if the government was considering using DOM

for fisheries management, government officials would need to be provided data from endangered
species sightings, fishing practices within the area and the type of threats that may arise if these

two activities were to overlap.

In order for implementation toebeffective, the measures need to be broadcasted widely and
efficiently to industry members withithe impactedegion(Hobday et al, 2014)}-or instance, the

use of traditional broadcasting methods for matia@sportatiorindustriesin Canadanay inclucde
official Notices to Shipping (NOTSHIPsnd Notices to Mariners (NOTMARs) which are

broadcasted by CCG, reaching all vessels that enter a particular area of interest.
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Enforcement and Compliance

If measures are voluntary, theompliance may not typically be measured. However, despite
voluntary or mandatory, compliance can stil provide a great indication if DOM is working
successfuly within an area. Compliance and enforcement canbe tracked through a variety of tools,
including satelite, on bad observers, AIS or VM8Hobday et al, 2014)nformation is gathered
through these devices, allowing for decisioakers to track vessels movements, speeds, and
identification numbers. For instance, in S, a voluntary speed restrictias put into pgace for

the protection oNARWSs when known aggregationsreobservedNOAA, 2004) Information is
provided through various tools, including an online mapping tool that shows last known locations
for individual right whales. With this information, vesséBve the option of slowing down in

areas of known aggregations of right whales, in order to minimize their impact on crucial feeding

grounds.

However, due to the voluntary nature of these measures, complimsdeenfound to below

with many choosing topt out of slowing down due to the econoraicoperationalimplications
(Hobday et al, 2014)If made mandatory, decisianakers have the option to isspenaltiesto
nonrcompliant vessels, minimizing the chances of-aompliance and increasing protection for
endangered specie3he enforcement capabilties of a country are dependent on where the

infringement occurs.
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CHAPTER FIVE APPLYING DYNAMIC OCEAN
MANAGEMENT FOR NARW PROTECTION

Results: Shadowing

Creation

In 2017 and 2018TC utiized section 7 of theColision Regulations (c. 1416) of the Canada
Shipping Actto enforce speed restrictions in tlf of St. Lawrenc€dCanada Shipping Act,
2001) Section 7of the COLREGs allowed TC to require vessels to slow down in order to minimize

the risk to vessel and crew if they were to hit a large baleen species (Tracy Chagnsanal

communication, July 2§ 2018)

TC developed th2018 measures in collaboration with federal departments, industry organizations

and academic professionaf@racy Chatmanpersonal communication, July 1262018) From

analyzing NARWsighting data from over the past 5 yedins, GoC identifiedareasvith NARW

sightings and considerethese areas witlturrent vessetraffic data wthin the Gulf of St.
Lawrenceln addition to vessel and NARW data, the GoC collaborated with industry through in
person meetings, adapting an industry led proposaltl@®018 NARW considerations (Sonia

Simard, personal communicatiprNovember 19, 2018). In this section the original proposal from
industryand TCb&s final 2018 me as ur eAddtionallyl, las USe di s c
measures had a great influence in tB@82NARW measures, this section wil also compare the

differences between&TCb6s measures and NOAA

Creation: Industry Proposal

Industry consultations for the 2018 NARW seas@reconductedvia in person meetings with

industry and the federal governmemt2017 From this working group, the shipping industry was
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askedo provide suggestiondor the upcoming seasaiiusresuling in the creation of an industry

led proposal for management measures of the 2018 NARW season. This proposal was taken into
consderation by TGnd DFOandassistedn the creation and decisienaking for whatvas found

in the Gulf for the 2018 seasoiihe main elements of the industry proposal can be seen below in
Table 1 which wasadaptedfrom the proposal. The table is split into twoanagement
consideratons with the first r e g adensiyn JARVE aggregatibra t e d
habitat, and with the second referring to areas outside of the two identified habitats where NARW

may be sptted.

Table 1: Industry Proposal Summary

For A Kn o wbeasityHRight Whale For areas where NARW could be
Aggregation Areas unexpectedly present within the shipping
corridors North and South of Anticosti
Risk management approach: Risk management approach:

Establishment o t at i ¢ fis e as |Establishment of an operational navigationg
restrictions in the following proposed High | corridor (where vessels can transit at their

Density NARW Aggregation Areas efficient speed) and manage the lower
probability of vesselvhale interaction

Proposed boundaries: through more dynamic mitigation measureg

NARW Aggregation Area 1: that will focus of unexpected presence of

64 30 W49 06 N; 62 12 W 48 25 N; 62 12 | NARW in the shipping lanes.
47 16 N; 64 30 W 47 16 N; 65 05 W 48 05
NARW Aggregation Area 2:

50 20 n 40 64.00 W; 50 20 N 65.00 W; 49 §
N 64.00 W; 49 50 N 65 00 W

Seasonaliy:

The objective is to link the seasonality of th
measure to the actual period of NARW
occurrence for each of the NARW
aggregation areas (based on the best avail;

informaion).
Elements of the proposal Elements of the proposal.
Areal Area 2 Routing measures (applicable for the
Activation May 18" July 18" shipping lane s south of Anticosti):
Date * Subject to change when | | Temporarily relocating shipping lanes close
trigger point to met to the south shore of Anticosti Island (during
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End Date Based on DFO advice NARW season) to proactively reduce the ri
Trigger Based on trigger point in th | of encounters between ships and whales.
Point U.S, 3+ NARW within a 75| | AND

square nautical mile area || Temporary/Dynamic speed restriction
Speed 10knots or less zone:

Sighting of NARW trigger in shippg lanes,
a zone would be created on a temporary be
around the aggregation where the 10 knots
mandatory speed restriction rule would app
for a period of time.

Following the introduction of this proposal, the GoC continued to work with indusésnbers
adapting the original proposal furtheAlthough the original proposal from industry was not
completely adopted, industrguccessfulycommunicated téhe GoCthe need for DOMn order
to address economiconsiderationswvhile also providihgNARW protection. The various industry
proposad that were developewil allow for future considerationsof TC and DFQ highlighting
potential options in the next2years.

Creation: Transport Canada

From aGoC perspectivethetwo large shipping lanesouth and north of Anticosti Island were of
concernin relation to NARW deathss was the area around the Baie de Chaleaur (Tracy Chatman,
personal communication, July ©262018) Due to this the static closure section from@&e C 6 s

2017 measures encpassed the entirety of the main shipping lanes, leaving no sections open to

normal operational speed.

Through consuftions with  DFO andthe Canadian Science Advisory Secretariat Science
Response(SAS, the best available information indicated that NARWhtings were lower in
the shipping sectorshusallowing for the creation of dynamic shipping sectiarsthe two main
shipping lanes north and south of Anticosti isldiidacy Chatmanpersonal communication, July

26N, 2018) Additionally, 2018 measwrs within the Gulf included an altered mandatory static area
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from the 2017 season, whishu b j eessklsober 20m in length to ad®not speed restriction

(Transport Canada, 2018yigure 1).
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Figure 11. Tr anNARW measutes.Piakdané is the2sbalic&peed restriction zone of 10
knots. Green sectors include the dynamic shipping sectors, A, B, (A&l&pted from Transport Canada,
2018).

In addition to the static speed restriction area, TC also developed famidyshipping sectors,

A, B, C, & D, with each sector open to safe operational speeds while ssioedthneouslyto
closures if NARWSs were spotted within the sectors, or within a 2.5 nautical mile of eachléector.
a single NARW was spotted within thesegions it triggered an automatic closure of 15 days,
subjecting vessels transiting the sector to a speed restrictionOdéntidls, with the sector opening
only when two flights clear the sector(s) twice within the last 7 days ofl%day period
(Trangort Canada, 2018)If another NARW was spotted within the same sector, it triggered

anotherl5-day closure(Transport Canada, 2018f no NARWS are spotted within the last 7 days,

then the area is once again open to safe operational JFeadsport Caada, 2018)
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Dynamic shipping sectors wedkided into sectoré resposetoi ndustr yos reques
flexibility to their operation schedulein other words, the ability to keep some sectors open if no
NARWS were present allowed for vessels to renamirschedle and minimize economic costs to

industry memberand CanadianéTracy Chatmanpersonal communication, July '262018)

In addition to NARW sightings, sectors were also subject to close if two flights were unable to
clear the sectors of NARWpresencewithin a 7-day period (Tracy Chatman,personal
communication, July 2§ 2018) As the policy was developed usiige precautionary principle,
even i f NARWs havenodét been spotted i-makershe dyn
had to assme that NARWtould be preserit the proper surveilance requirements were not met.

If an aerial flight was unable to clear each sector due to lack of resources or weather, the sector(s)

In questim wereclosed, subjecting vessels transiting the sectarsjpeed restriction of IDknots.

Sectors were only able to open to safe operational speed once an aerial fight was able to clear the

sectofs) in question twice within &-dayperiod.

The above measures wamluencedfrom NOAAs use of dynamic managent areas in the U.S.

As seeninTable 2 although the two measures differ slightly, they both touch on the same aspect

for DOM for NARW protection(NOAA, 2004)

Table 2: U.S vs Canada Measures for Dynamic Management Areas

u.s Canada
Trigger: Trigger:

1. NARW is A Re s i deedng ONARW,
aggregations withi shipping lanes

2. Mother/calf pairing within shipping lanes

3. Single NARW spotted in a po
entrance/area

1. 1 NARW within dynamic shipping secto
or within 2.5 nautical mile buffer

Buffer Zone/Geographic Extent of DMA:

Buffer Zone/Geographic Extent of DMA:

Buffer zone up to 15 nm from NARW spottin

Designated dynamic shipping sectors
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Circle with a radius of 3nm per NARW Buffer zone around dynamic shipping sect

of 2.5nm

Operation Restrictions of a DMA: Operation Restrictions of a DMA:

1. Temporary ATBA SMAs and DMAs 1. Speed restriction of 1knots

2. Speed restrictions for vessels unable
avoid the area

3. Option to the mariner

Data Collection

By identifying areas with the highest amount of NARW andbgparing it to the main shipping
lanes, the above management measures were po3$ilstart date was determined by the earliest
NARW call from previous yearis which happened to be April 282016 (DFO, 2018, B. As the

GoC is acting on best scientifidata and the precautionary principle, the start date was based off

this data along with further measures as directed by GQB&S, 2018, B.

Although the static and dynamic speed restrictiond draend date of Novembert152018, the

need for continued NARW sighting data is necessary to properly implement dynamic management
measuresThis was a joint effort between TC and DFO, which required extensive collaboration
and daily communicationNARW sightings data is reported througisted sources tauthorized
departmentshat have been deemed as trustworthy in determining if a whale is a NARW or another
species.Trusted sources included various fgmvernmental organizations, such as the New
England Aquarium and MCS, who have beenushorized to report NARW sightings. These
sightings were reported suthorizedepartments, such as TC, DFO or NOAA. Addtionally, these
federal departments conductedrcraft and vesselsurveilance withtrained marine mammal

observers on board.
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Data Upbad and Processing

If NARWSs werespotted within the dynamic shipping sectors, the piaguld calli nt o TCO6 s
Situation CentrgSitcen), a 24/7 operational centre that responds to national t¢oseport the
coordinates associated with the sightififracy Chatman,personal communication, July 26

2018) This is the same for any vessels that may BdRW.

Coordinates wereollectedby e mp | oy e e sSitcem twho W& @responsible for correctly
recording coordinatkeand NARW data and distributing this TC and DFQlistribution lists The
coordinateswereplotted using Google Earth Pro, with the map showing where NAR®re
spotted, how many NARWAanNd if possible,their current behaviour. An image is taken of the map

with plotted NARW data, and it is seto a second viewer farerification Once verification is
successfuly completed, the Sitcen employee is responsible to getting the map distributed to senior
management members for propkecisionmaking purposes. This process takes place in nealr

time, with the only associated lag in relation to human errors with plotting data.

Data Delivery

If NARW s are spottedvithin a dynamic shipping sector, then appropriate management measures
are necessary to efficienthestricta sector t@ speed 0fL.0.0 knots or lower. This information is
provided through Notices to Shipping (NOAI®s) and is distributed by the T&@hale
Coordinator (WC) to the Canadian Coast Guard (CCG). CCG is responsible for broadcasting the
NOTSHIP to vessels and shipping companieserisureknowledge of the speed restriction is
distributed From the spotting of a NARW, the vessglically has four hours to slow dowlvhile

speed restrictions were in place, CCG would monitor data from vessels AIS for compliance. If

the vessels speahs over 10.0 knots, CCG would contact the vessel to enquire about the vessels
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speed and reconfirm the vessel was aware of the speed restriction (Tracy Chetreanal

communication, July 2§ 2018).

Flight tracks of successfully cleared sectorsfaved on Whale Maj an interactive map created

by Hansen Johnson at Dalhousie University, which shows current NARW sightings, flight tracks
from DFO and TC platforms and glider detections of NARW from the previous 24 hours. This
tool is utlized heavily ¥ industry, as they depend on this map for fight and NARW information
(Tracy Chatmanpersonal communication, July®62018) This tool also holds GoC accountable

for their surveillance efforts, tracking which days flights were attempted and whichtleags

were no flights. From this, industry can check weather sites to see if the reason for no flights over

an area is due to weather, or if there were other operational commitments that prevented flights.

Whale Map consists of al NARW sightings recordgdall GoC aircraft and vessels through a

host server located at Dalhousie University (Hansen Johpswapnal communication, October

4 2018). GoC employees upload their raw data to a shared folder, typically Google Drive or
Dropbox, where the host ser is able to add the data to an existing database which is then
uploaded onto Whale Map, updating every 5 minutes. To ensure data wil always be in control of
the agency who uploads it, Whale Map allows data users to be able to access their data in the
folders allowing them to erase, edit or add data at any tfHansen Johnsonpersonal
communication, Octobef4201§. Any alterations to the data located in the shared file would be
represented on Whale Map the next time it updates, thus allowingisgatato control which data

is accessible to the public and to ensure qualty control on the data avaiabiently, the Whale

Map is not currently used forear reatime decisionmaking at the Go@vel butcould be utilized

in the future for longerm policy decisions.
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DecisionMaking

Due to the nature of dynamic shipping sectodgjly flight operations are a necessityith
resources pooled into completing aerials surveilance flights and issuing NOTSHIPs when
appropriate. On a day to day basisltiplea forms of data are collected by the WC in the form of
NARW sightings data, aerial surveillance flight tracks and weather conditions of the Gulf of St.
Lawrence. From the information collected, the WC is abiesize appropriate NOTSHIPs based

on thebest available scientific datAs seenin the diagram beldiwigure 12) the WC has multtiple
procedures to choose from in order to accurately address the sit(Etanry Chatman, personal
communication, July 2§ 2018) Tier Il 1 procedure is implemented when NARW are spotted
within the dynamic shipping sectors, with appropriate steps outlineBigure 12 Tier Il 2
procedure is implemented when therandementweather in the Gulf, creating a safety concern
for vesels transiting the static speed restriction zone and the dynamic shipping sectors, as outlined
in Figure 12 These procedure can be applied to remove all speed restrictions in the region, static
and dynamic, or it can be used to lift any current speedctests in any of the dynamic shipping

sectors.

Follow Tier Il 2

Yes | procedure
Are There Unsafe
No  f—p| Weather
Conditions?

No Moanitor Situation.
No Further
Has a NARW Management
been spotted? Measures

Required

Static Area

Is itin the
Yes |—m=| Dynamic or Static

Areas?

Dynamic Follow Tier 11 1
Areas [ ™| Procedure

Figure 12. WC decision tree for when NARW were spotted in the Gulf of St. Lawrence
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Additional to speed restriction closures, daily operations include the distributiod Zb@ur
warningoé emails to internal and external feder
If any of the dynamic shipping sectors are at risk of closure due to weather restrictions, this warning
email is issued 72 hours in advance in orderue @idustry advanced notice for their operational
considerations This was established at the request of industry representatives, who found the
fluidity of dynamic measures negatively impacting operations. Within those 72 hours, TC will
attempt to get theequired aerial fights necessary to keep the shipping sector open. If the flights

are successful, then the sector in question does not close.

Implementation

These measures were implemented Aprih,28018 on the advice of DFO Scien¢&racy
Chatman, pesonal communication, Julg6h, 2018) Implementing speed restrictions within the
dynamic shipping sectoreequiresthe cooperation betweenCTand CCG(Tracy Chatman,
personal communication, July '262018) In order to successfully close sectors, @M$HIP s

issued by CCGs Marine Communications and Traffic Services (MCTS), alerting vessels when they
enter Canadian waters of the dire NARW situation, the designated static and dynamic slow down
areas, and their related speed restrictions. This is updaiged on current NARW sightings and

aerial flights, with any changes to current NOTSHIPs being broadcasted to all vessels within the

Gulf of St. Lawrence.

Weekly surveilances flightover the dynamic shipping sectesr e compl et ed by TC
Aircraft Services PrografNASP). Two flights are needed within aday period for the sectors
to remain open, with weeks operating on a Or

clears a sector on Monday, NASP has until the next Monday to géearimht up to clear the
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sector againand keep it open to safe operational spelétiss is not completed successfully, then

the WC issues a NOTSHIP and closes the sector(s) in question.

NASP has utiized three surveillance equipment in support dfl&RW inttiative, including two

manned aircrafts, Dash 7 and Dash 8, and a remotely piloted aircraft system, the Sgakaayer

Chatman personal communication, July 262018)

Enforcement and Compliance

As the dynamic and static shipping sectorssmiet hi n Canadaés territorial
legal authorityto make these measures mandatory to all vessels transiting the region. As such, in
order b determine compliancavith these mandatory measuw@€ utiizes AIS transponders, a

system requed on all international vessels larger than 20m byN@ (Vandeiaan and Taggart,

2009. AIS data provides vessel identity, speed and location areakime, throughone-minute

intervals, and static data, througix-minute intervals (Vandetaan and Taggar£009.

When a vessel goes over.QBnots when entering the static or dynamic speed restriction area, it
is flagged and reported through All&e CCGto the Safety and Security branch at TC where it is
put under further review. If deemeals a violation of the 10 knot speed restriction, an

Administrative Monetary Penalty (AMP) is issued ranging between $6,828,000.

Results: S.W.O.T Analysis

A S.W.O.T analysis was conducted to assess the 2018 NARW measures implemented by TC.
Throughmy shadowing experience, | was able to analyze internal strengths and weaknesses of day
to day operations, and the larger policy as a whole, whie also experiencing the external

opportunities and threats to the 2018 measures.
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Strengths and weaknesses waggermined through my foumonth ceop placement where daily
information on NARWS, compliance and enforcement statistics, dynamic shipping sector status,
various industry perspectives and decisiagking protocols were observed, collected and
analyzed. Th strengths highlighted in the table below (Table 3) are related to the 2018 NARW
measures and does not imply they wil be continued strengths going forward. These items are
considered strengths as they were identified as aiding in the internal regiiethey2018 NARW
measureand met the Hobday et al (2014) requirements for efficient D@Maknesses were
identified as areas where future efforts should be focused to ensure internal resiiency and
continued successes as identified in strengths. Thesg #@ee considered weaknesses as they did
not fuly encompass DOM as identified in the previous section. This included the detsing

protocols and surveillance capabilties of the 2018 measures.

Opportunities and threats are based on external factbra t may help or hinde

measures in the future. This can be based on the current poltical climate, international agreements
or the resiiency of a species. In this case this includes the advancement of research capabilties in
the academic worjdthe push for environmentally sustainable and adaptive management of our
oceans and the adoption of future regulations. Threats that are external involve impacts outside the
control of TC. This includes the standing endangered status of NARWs and ther furt

implications for the population if future fatalities were to occur.

The items shown iMTable 3are further discussed in the following chapter.
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Table 3: S.W.O.T North Atlantic Right Whale s

Strengths

Weaknesses

Opportunities

High compliance rate#\s
of October 30, 2018,
4612 vessels have
transited the slow down
area. Out of the@ll2
vesselspnly 3vessels
were givenpenalties

No poltical
mechanism in place t
assign tasks based of
mandates

Advancing
technology for
increased
surveillance efforts.
(RPAs and gliders).

Pressure to implement
large vesselitraffic
alterations based on
minimal NARW data

0 NARW deathswith no
NARWSs spotted in
dynamic shipping sectors

Big PO
operational policy
were in development
atthe same time
measures were being
implemented. Still no
policy created.

p O

Incoming regulations
to better monitor
vessels 20m and
smaller

NARW outside the static
and dynamic speed
restriction zones

8 NOTSHIPs were issued
to implement speed
restriction in Dy@mic
Shipping Lanes

Large area subject to
static speed restrictior

Improved
international
reputation by
adoption of IMO
guidelines to
Canadian legislation

NARW heavily
endangered, we only saw
146 individually identified
NARWSs in the Gulf.
Unknown habitats2
NARWSs found dead in
U.S waters in 2018.

Dynamic shipping sctor
GAbclosed fori421.5
hours=8.7% of season
sector@Boclosed for:
697.5 hours= 14.4% of
seasonsectoriiCo closed
for: 673.5 hours= 13.%%
ofseasom nd s ec
closed for: 623.5 hos =
12.9% of season.

Aerial surveillance
imited in over 150
knot winds

Decreased economic
impact, last year there wa
3672 hours of speed
restrictions

Vessels smaller than
20m without AIS are
untraceable

Measures based on best
available scientific data

Utilization of the

precautionary principle
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CHAPTER 3X: DISCUSSION

This study identified theverall successand weaknesses of TOQdhss 2018
allowing for further consideration for future management measures for NARW protection in the
Gulf of St. Lawrence. This sectiddentifies areas of successes and weaknesses to the creation,
implementation and operation of the 2018 NARW measures, as waldessiig some external
opportunities and threats to future NARW measure3 @rThis section wil discuss the findings

from analyzing the 2018 NARW measures through the Hobday et al (2014) DOM framework and

through a S.W.O.T analysis.

Strengths

After the chaotic 2017 NARW season, the GoC enlisted a zero NARW death mentalty for future
management consideratioiMacKinnon, 2017) Although NARW mortality was highin 2017,

once the measures were mandatory the amount of NARW deadimsingly slowed. This was
highlighted in the 2018 NARW season, the 2018 measuregnplemented in the Gulf was
perceived asuccessful in preventing further deathsom the analysis conded | identified the

following areas as major strengths for the 2018 NARW season.

Decreased NARW Mortality

The main success of the 2018 NARW measures is in relation feetheiveddecreased NARW
mortalities. The 2017 NARW season showed a 4% decrease in the total NARW population, with
studies suggesting a 2025 extinction rate for the NARMfveyClark, 2018) Preventing another
unusual mortalty everdf NARW in the 20B season was vital for the continuation of this species

This was achieved through the 2018 NARW measures as there has currently been no reported

NARW mortalties in Canadn waters for 2018 (Fraser, 2018).
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A large contributor to the success of these measures for NARW, is the use of scientific data to
support management decisions. This includesspleed restrictiongor vessels 20m and larger. By
adopting thel0.0 knot speed limit, TC minimized the chance of a strike being lethal if a strike

were to occur.

While these measures are a large success for Canada, there have been two NARW carcasses found
in U.S waters for the 2018 NARW season. Although found in U.S waters gss rebt indicate
where the deaths occurréieraser, 2018)Currently, no necropsies have pointed to the source of

the mortality, however there is evidence of previous entanglements in the form of rope scars on

the NARW carcasse$raser, 2018)

The decreasd mortality rate for the 2018 NARW seasumgests thatither vessels and shipping
companies were more vigilant at avoiding NARWis season, the static and dynamic speed
restrictions of 2018 in the Gulf eve successful at deterring vessels from stgkiNARW or

potential fatalities were not documented due to the lack of carcass sightigionally, this has

the potential to change in future years as NARW continue to travel the Gulf.

Dynamic Shipping Sectors

Despite the 2018 NARW measures being tiet time Canada had adoptedynamic ocean
management into its suite of tools, the use of dynamic shipping lanes were a strength and success
for TC.In the 2017 NARW season, the static speed restriction zone was in fol&/fhours

restricting vesde longer tharfOm to 100 knots

Although TC implementeda similar static aregor the 2018 measures, having the lanes with the
most vessel traffic open to safe operational speeds severely decreased the amount of time and

money spent transiting this areAs seen belowFigure 13)from the 2015 AIS vessel traffic data,
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TC implemented the dynamic shipping sectors in areas with the highest vessel traffic densities.
Addttionally, Figure 13 shows the 2017 NARW sightings primarily in the southern gulf, away
from the dynamic shipping sector. Therefore, the abilty to have dynamic shipping sectors within
a static slow down area increased the chances of protecting NARW from lethal vessesilikes

simultaneously decreasing the impact on the daily operations of the shipping industry.

Figure 13. AIS vesseltraffic data from 2015 shown in red. élack dots NARW summaries datafrom 2017. Pink
zone is static speed restriction zone from 2018. Gareas are the dynamic shipping sectors, illustrating

DOM was implemented with the highest vesseltraffic density.

As seenin Appendix A TC enforcedthe 2018 NARWmMmeasuredor a longer period of time,
beginning April 28", 2018 and continuing to Noveraln 13", 2018. TC increasedhe duration of

the 2018 measures in relation to the speculation that NARW were expected to return to the Gulf
after the 2017 seasq@@SAS, 2017) This was different in 2017, #se GoC wasnly made aware

of anincreased NARW mesencean the Gulf once NARW carcassd®gan to bdound in large
guantities (CSAS, 2017) Despitethe longer duration, the dynamic shipping sectors are considered

a major strengthwith the dynamic sectors closed for ordy average of ~12.48%f the toal

NARW season.
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Individually, the amount of time the shipping sectors were claseshot uniform. Due to varying

weather conditions, some dynamic shipping sectors were closed more frequently than others. This

is seen particularly with dynamic shipping s t or f DO, which is |l ocated
Individually, dynamic shipping sectofiAo  wclsed ford21.5 hourssectorfBo closed for697.5

hours, sectofiC ¢closed for673.5 hoursnd sect or @ADO cofthedonld2018B8 or 6 2.
season. This is a vast improvement from the 2017 season, leading to decreased economic

implications to industry membetgvelling in the Southern Gulf.

High Compliance from Industry

TC6 s a b implenteyt mahdatory measureacreased the amount cbmpliance from the

shipping industry, resulting in only 3 AMPs being distributed in820ransport Canada, 2018)

Industry Engagement

As shown in the creation of the 2018 NARW measures, industry and stakeholders were consulted
for the NARW measures g forward. Implementing a suite of measures for NARW protection

in 2018, the GoC incorporatesome of these ideas as seen in Tabl@He consultation and
communication between stakeholders and TC have continued throughout the 2018 winter season,
and thraigh the roll out of the measures for the 2018 NARW sethsough the use ofFC-hosted

biweekly calls.

Industrywas able to use the Whale Mapsee all aerial surveilance tracks attempted by TC and
DFO and be ableotaskquestios regarding the informatn provided bythe map an@GoC senior
management. This was a great strength for the 2018 NARW measures, as both the GoC and

industry showed their capacity to cooperate and communicate in a relatively transparent manner.

This positive experience allows foontinued collaboration leading into the 2019 NARW season.
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Weaknesses

Due to the urgent manner of the 2017 NARW seaB0meeded to implemergfficient measures

as soon as possible in order to prevent furth@RW deaths. However, for the 2018 NARW
seasorgovernment and industry sought to deveatwpper policies and protocols to improve from
the 2017measuresAlthough the 2018 NARW measures were an improvement from the 2017

measures, there are still some areaswmefaknesses that need to be considered for future

management of NARWS in the Gulf.

No Policy Mechanism

Typically for mechanisms to be properly adopted into the federal government there is a standard
developmental timeline.In this case, whileboth strategi and operationapolicy were being
developed regulationswere being utiizedand enforcedh order to respond to the NARW crisis
(Tracy Chatmanpersonal communication, July '262018) Future problems may stem from the

lack of proper delegation of rempsibilities and tasks within the GoGiven the mandates and
priorities of the departments involved, governance around the issue required clarification. In order
to avoid overlap and complications, a leading entity should have been created to ensure

depatments knew their appropriate roles. This has yet to be addressed in 2018, with an all

encompassing policy for NARW procedures still missing.

As TC is currently using section 7 of the Collision Regulations (c. 1416) undeCahada
Shipping Act2001, the GoC is at risk of having their authority challenged as the COLREGS are
meant to protect the safety of the vessel and crew, not marine mammals (Tracy Cpatataa |

communication, July 2§ 2018). In order to protect the marine environment, inadudimarine
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mammals, from the impact of shipping, amendments to current legislation or regulations is

necessary.

Surveillance Limitations

Although dependent on multiple platforms for NARW sighting efforts, there is a large limitation

to aerial surveilancen the Gulf of St. Lawrence. Currently, TC has utiized the use of a manned
aircraft, t he Dash 7 andrinedMamnhalOBserveg(MMOspfore d wi t
surveillance of the dynamic shipping sectors for the 2018 NARW season. Additionally, Ishey a
attempted a Remotely Piloted Aircraft (RPAS) trial in the Gulf for the month of Ayguaty

Chatman personal communication, July 262018)

A significant issue with current surveilance methods from a manned aircraft is in relation to
imited wind speeds for optimal and confident clearance of shipping sectors of NARW. Fo

instance, wind speeds over.Q%nots limit the capabilties of the manned aircraft, as choppier

water conditions make it harder for MMOs to confidently clear the area of NARWS.

Weather conditions in the Gulf were padrthe start of the 2018 seasoausing the need to issue
NOTSHIPs for speed restrictions in the dynamic shipping settergen if no NARWs were
spotted. For the 2018 NARW season,SallOTSHIPsrestricting trafic speed to 10.0 knothat

were issued were due to inclement weather conditions in the Southern Gulf, not due to NARW
sightings. This causegteatconcern with industry members, whgpresseffustraton at the speed
restrictionswhen no NARWswerespottal. Due to the adoption of the precautionary principle, TC
had to close areas whenever two flights were unable to clear the sectorday pétiod. Possible

solutions could involve enforcing measures once the first NARW is spotted in Canadian waters,

simlarly to U.S seasonal and dynamic protection measures for NARMIAA, 2004)
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Enforcement Concerning Vessels <20M

A large gap inT C @&1l8 NARW measures involves vessels under BOength As vessels under
20min lengthare not required to carry AlS dheir vessels, the ability tmonitor their compliance
with speed restrictionds not currently feasibleAlthough TC detectecho NARWSs within the

dynamic shipping sectorBlARW were still detectecheavily in the static speed restriction airea

an area apn to safe operational speeds for vessels less thain28ngth

Given the AIS monitoring limitations, vessels less than 20m in length, including -whtding

and fishing vessels, are permitted to operate at normal operational speed. Vessels urater 20m
stil a huge risk to NARW populations especialy with the large numbers found around key
fishing areasThis could increase the chance of vessiites due to the limited restrictions and

the higher quantity of vessels and NARWSs in the same space.

New marine mammal regulations have been implemented this summer, issuing a ma&@fatory
buffer from vessels to NARWDFO, 2018) However, whalevatching and pleasure craft stil pose

a threat to NARW as thegreexempt from the 10 knot speed restrictio and aralifficult to track

As NARW tend to be just at the subsurface, spotting NARW from a distance can be challenging

and increases the chances of stijke 1 especially if the vessel is under 2@mlengthand is not

following the 100 knot speed restriction.

The needor TC toincrease enforcement capabilties for smaller vessels is vital to the success of
minimizing NARW deaths due to skitrikes in the futureDespite theabsence afeportedNARW

deaths for 2018 in Canadian watddsa | h o Wanersity Oirector of Animal Care, Dr. Chris
HarveyClark has shown that fromhé 2017 necropsiddARWSs showed signs of multiple cases

of fractures from blunt force trauma that had healed sometime in théHzaseyClark, 2018)
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This suggest that vessel strikes are very common in NARW, even if they dameatyslead to
the death of the NARWthus increasing the estimated amount of unreportedssiips of

NARW.

Large Static Speed Restriction Zone

Although the size of T C Osfatic speed estrictiors has decreased in 201&ere is stil a

significantly large speed restriction zone inhabitihng and restricting the Gulf of St. Lawrence.
Although the main shipping lanes are more flexible this season, there is stil a large cost for
industry whotransit within the static zone. For instance, industngmbershave expressed

concerns for passengand supplyvessels that transit north of Anticosti island, who are constantly
operating in the static speed restriction zone. This has large implicationgheir operations,

increasing the amount of travel time for their trips, decreasing port times and delaying the delivery

of resources to remote ¢ oaMaleaSymposoimmumpublishted e s (N

Proceedings2018).

This increase in trantstime and associated repercussions lb@esn a concern of industry in the

past, who haveequested reduction of the sizetlit ara(Ma st er Mariner 6s Whal ¢
Unpublished Proceeding2018). Moving forward with NARW protection, decisiomkers may

need to consider the economic costs of a large static area and work to minimize this space as more

NARW data is available.

Opportunities

Through this research, I have i1identified oppo

protection in the Gif of St. Lawrence. Th@entified opportunities have yeto bepursued bythe

GoC and could potentialijbe utiized in the future by TC.
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Technological Improvements

As shown in the above analysis, a large weaknette 2018 NARW measuresnployed to dte

is in relation to TCO6s s ur viatioh of lARWEN highiwindt at i or
conditions is restricted for botrmannedand unmanned aircraft. A additional concern ighe

avallability of the aircraftin current use, given thia¢ aircraft in use is divided between two tasks;

pollution preventionand NARW monitoring. An additional manned aircraft from TC is being
implemented for the 2019 NARW season for the sole purpose of whale monitoring which should

address this.

Along with maned aircraft, advancing surveillance technology is a large opportunity for the GoC

to improve surveilance capabilities. For instance, althoghGoC has yet tatiize glidersin

the Gulf, Dalhousie University has been using autonomous gliders in thieesouulf for

detecting NARW calls, while simultaneously collecting environmental ¢dénsen Johnson,

personal communication, Octobet,42018) Currently, the gliders are only operating in the
southern Gulf, where DFihplemented fisheries measusesl wher e TCés static s

zone isimplemented There isanopportunity toprogramgliders to monitor the dynamic shipping

sectors North and South of Anticosti islatidough a trial basis

Equipped with hydrophones, gliders are able to detect NARW through the identifying of NARW
upcalls through an attachefdjorithm This algorithm is able to determine the approximate area a
call was recorded, and which species this call belongs(Hansen dhnson, personal
communication, Octobe42018) Utiizing glider technology allows for detection of NARW in

the dynamic shipping sectors when weather conditions may not be optimal for aerial surveilance.

This could in turn prompt apeed restrictionni a sector whereNARW are detected ottrigger
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increased surveillance of the related sectors by manned aircraft to confirm NARW sigltiogs b

closing any sectors to IDknots.

T C daependence of aerial surveilanceay belimiting the capabilties aviible from advanced
technology. That being said, the introduction of a RPAS trial for the 2018 NARW season proved

that the GoC is looking into more cost and resource efficient forms of technology for NARW
detection. This shows that introducing a suite @hioring tools, in additon to the manned

aircraft, is not a fafetched idea for the GoC, and could increase the opportunities of including
detection technology, such as @uppadtedrbysindusttyo f or r
thi s 4Gd @c kh aasgygedieetteongh the use of hydrophones and glider technplag
consultations (Sonia Simargersonal communicatipnNovember 19, 2018). There are many

challenges associated with using unmansad/eillance technology but this technologyhas the

potential toimprove as more trials are completed andy be a viable solution for increased

surveillance in support ahanned aircrafin the future.

Prospective AIS Regulations

Future regulatory changes to AIS requirements within TC legislgti@sent an opportunity to
conductenforcenent with respect teessels 20m and loweWith new AIS regulations »pected

to be introduced 2019 it wil allow for better enforcemendf smaller vessels in the Gulf,
increasing the abilty to track vessel speeds in areas with NARW aggregdttionforce for the

2019 seasonhs wil alow for increase protecton for NARW,as TCO6s policy c

encompass smaller vessels within tretistspeed restriction area.

In addition, once the GoC hatke ability to collectdata onsmaller vessetansits inthe Gulf, the

GoC will be better aided talevelop aneknforcefuture measures in the futuiesuch as an area to
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be avoided where NARW agggations negatively interact with vessels smaller and larger than
20min length By increasing the requirements for vessels, small and large, TC has the opportunity
for improved management within the entire Gulf which could lead to less of a static spee
restriction zone and perhaps move towards a more flexible;effiestive dynamic management

plan once the proper data is collected.

Improved International Standing

Enhanci ngrep@ationa Heint@reationallevel is a spiroff benefit of T C @&L8 NARW
measures. In relation to marine and environmental protection, Canada has ratified numerous
agreements, including the Convention on Biological Diversity (CBD) and the United Nations
Convention on the Law of the Sea (UNCLO&overnment of Canad2017) Addiionally,
Canada has adopted various international standards, inclusiagdardsfrom the IMO
(Government of Canada, 2017From the listed international commitments above, the

implementation of the 2018 NARW measuresd@asionstrate a n a doenraiteent to promote

the spirit of those instruments by the operationalization of concrete management measures

As part of the CBD, Canada has agreed to a |I|i
targetso, with the yviwditdn Naft(QBRenda; Apiyigst 2e@dalH a r mo
to the 2018 NARW measures includes Aichi targ
of known threatened species has been prevented and their conservation status, particularly of those
mostinde | i ne, has been i(6BD;ndyB) Due tathedsucsassof tlei20l8 d O
NARW measures, Canada has responeléelctively by implementing the preventative measures
necessary to prevent an endangered species from fuddwine As with most iternational
agreements, all parities under the CBD are required to report on their progress every four years.

Due to the 2018 NARW measures, Canada can r e
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species at risk, adopted the ecosystem approachandsiph& d on t he precaut i (

criteria that is emphasized under the CEB®vernment of Canada, 2017,.B)

In addition to the CBD, Canada partyto UNCL OS, also known as the

0 ¢ e a(@ovednment of Canada, 2017, .@NCLOS is alegal framework that governs wide

ranging maritime affairs, including navigational safety, scientific research and the rights of
countries to 200 nautical mie@Government of Canada, 2017..Q)ost relevant to the 2018

NARW measures includes the emphadi®/NCLOS on rights of countries within their territorial
waters and the emphasis on Acomprehensive rul e
e nvi r o @rdernd2wf theConvention, 1982 As demonstrated previously, TC has utilized
Cammdaos territorial waters to ensure mandat o
conservation in order to protect and preserve the marine environment and the species that inhibit

it, thusdischargingits UNCLOSduty to protect and conserve the marine @nvirent

Canadahas pursued the goalstothe 72030 Agenda for Sustainable
outlines 17 Sustainable Development Goals (SDG) to lead to sustainable world development by
2030 (UN General Assembly, 2015This includes SDG 14, which relation to the 2018 NARW
measures, emphasizes the need to protect marine life from the disruption from underwater noise
and strikes between vessels and marine mam(isGeneral Assembly, 20L5As part of this
agreement, Canada has an improved iat@mal reputation by creating efficient mitigation

measures from lethal vessel strikes and NARW.
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Threats

External threats were identified from the current TC weaknesses outlned above. Despite being
external, the 2018 NARW measures impact and arecitadaby the current NARW situation. The

threats listed below were considered the major threats to the success of future NARW measures,

the NARW population and thearine environment.

Marine Mammals Outside the Gulf

As mentioned previously in the weaknesestion, TC has yet to develop a NARW policior

sightings outside the GuliThis is not only a weakness of internal operations, but also an external

threat to the overall resiiency af C AN&ARW management in the futurgith a NARW policy

that is yet tobe completed, there is a gap in procedures for current NARW protestiem

unforeseen circumstances ocdeor instance, NARWSs found outside designagpded restriction

areasare ata large risk to vessel strikes, as vessels tend to speed up once spesderestriction

areas to ma k e up for |l ost t i mehale Symposuenj r sc
Unpublished Proceeding2018). This creates a threat to not only NARW outside the designated

areas, but also to the decisimakers at TC as they magtrbe fully equipped to handle unforeseen

appearances of NARW.

From a NARW conservation perspectmMie lack of policy for protection outside the speed
restriction areas increase the chances of being struck by a vessel. Although TC has done an
efficient pb at potecting known feedgn areas in the GUINARW movements within the gulf is

stil widely unknown i with hardly any sighting data showing NARW traveling to and from
NARW aggregationsFor instance, NARWvere spotted sporadically North of Anticosti Island,

with no sighting data of any NARW transiting from the southern gulf known aggregations to this
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location. Although the southern gulf is considered a prime location for NARW aggregations, how

NARW use theest of gulf is still uncertain.

Industry has raisedthis concern, especialjgs DFO has implemented the same management
measures from the Gulf when NARW were spotted in the Bay of Fundy. As one federal department
had utiized Gulf measures outside thelfGindustry began to question if TC would follow suite.

As only 146 individual NARW have beadentified this seasoso far researchers have yet to
identify the location of remaining NARWTracy Chatmanpersonal communication, July 26

2018) To tacke this confusion, further efforts are necessary to properly communicate with
industry and public members why further measures are not being pursued, perhaps highlighting

the effectiveness of previous measures already currently implemented in the Baygdyfafa

Roseway Basin for preventing NARW mortalities.

Endangered Status of North Atlantic Right Whales

Asthis project hashown, the current status of NARW is of great concern. Management measures
implemented today will either help or hinder the recp\@#MNARW numbers, who with only ~100
breeding femalefeft, and an estimated extinction date of 20R2\RWsdo not have time fothe
mismanagement of harmful anthropogenic activities. Although dynamic ocean management can
be resource intensivé also abws for reattime protection, adapting to NARW movement and

usage of the Gulf. The use of DOM allows decigizakers to address the uncertainty surrounding

NARW migratory routes while simultaneously collecting vital NARW data.

The unpredictability of NARWiIn the Gulf illustrates He threat of moving from dynamic
management to static traditional methquiematurely Although the GoGand norgovernmental

organizationsarecurrently collecting data on NARW usage of the Gulf, removing the flexibility
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of currentmeasures could unintentionally put NARW at more risk as they continue to inhabit the
Gulf, as it may lead to less protection in some ar@agears continue and more data is collected

on NARW known areas in the Gulf, static measures may be aviable optoHowe ver , with
changing ocean and the critical status of NARW, implementing more permanent measures could

do more damage than good. For instance, the TSS shift in the Bay of Fundy happened after decades

of NARW data determined their use of theaeffectively.
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CHAPTER FEVEN: CONCLUSIONS &
RECOMMENDATIONS

The adoption of management measure®iBRW protectionhas been an international effort, with
countries drawing on international and national legislation to mitigeuthropogenic impacts on
NARWSs. Canada specifically has drawn on numerous international connections, sheh\®
adoption of the Bay of Fundy TSS shift or the Roseway Basin ATBAstwhimultaneously
depending on national legislation, such as@amada Shipping Actto allow for the creation of
innovative management options. The protective measures utiized in the past for NARW
Canadian waters have provided great successes in mitigating anthropogenic impacts on NARW.
However, as illustrated by thiresearch, in a changing environment the use of these tools is only
usef ul i n the ar e asthe bceand rhighly dymgmidie ereedslto i n .
incorporate flexible management tools to properly match the uncertainties related to ocean
maragement (Reimer et al, 2018)s shown, DOM is aviable tool to incorporate into existing
management techniques, providing managers the capabilties to agte@ssssuelm nearreal

time.

This research illustrated how DOM can successfully be impledetb compliment already
existing management tools orderto provide efficient protection for an endangered, dynamic
marine mammal. TC utlized DOM through the creation of dynamic shipping sectors in
contribution to typical management todlssuch asstaic speed restriction zones. This shows the
adaptabilty of DOM into already existing management regimes and the minimized impact DOM

allows through flexible restrictions.
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From the analys conducted in this projecta suite ofconcluding recommendationshas been
formulated for consideration in the years to cohfeave recommendethe implementationof an
efficient federalWhale Management Committee, bateractive Mapping Tool for industry and
public engagement and potential management measures théerpaysued in the next twwe

years.

Whale Management Committee

As identified above a large gap in current 2018 NARW measures is the laskrafegicpolicy
development andhe mismatched mandate of TC. Without a propertten policy in place,
protocols for 2018 NARW measures are not easily avaiable or known. The completion of the
NARW policy can address multiple weaknesses of the 2018 NARW measures, including the
proper protocol for when NARW are found outside the @uifl the responsibilitiesf TC teams

Campletion of the NARW policy isurgently needed for the resiiency daf C &NARW measures

going forward.

The delay of tB writtenpolicy is primarily due to the chaotic events of the 2017 NARW season,

where TCand DFO were pressurd to produe feasible and efficient mitigation measures to

prevent more NARW deaths (Tracy Chatmaersonal communication, July ¥262018). As

multiple teams within TC were independently tasked with providitsRW mitigation measures

my researchillustrated thewd¢ over |l ap between i nt eWihmiatdmalTC wha
TC teams working on similar items, the efficiency of developing procedures and policies was
negatively impacted, leading to the developmentsiategicpolcy while at the same time

implementing operational policy.
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To combat this weakness and ensure efficiencjutare NARW protection, | recommend the
formation of an executive Whale Management Committee within TC, that encompasses multiple
leaders from themplicated internal teams to asure items are properly taskadd information
shared As TC partakes in numerous NARW related meetings with external and internal
stakeholders, the addition of an executive whale committee meeting within TC nailie a
challenging recommendation to agt. By including leaders from each team, responses to crises
or assignment of tasks can be achieved more efficiently, improving the lack of communication
within the TC. By meeting regularly this ensures no items are missed oitasiked, and responses

or reviews of documents is easily communicated and completed on time. This would eliminate the

tasking of tems last minute, or quickly trying to get another teams approval within short deadlines.

Interactive Mapping Tool

Anothersignificant weakness of the 2018 NARW measures is the communication and interactions
between TCindustry and thgeneralpublic. To address tteeconcerns an interactive tool can be
created to illustrate policy rationales and to increase transparency with statse fddeeen with

the success of the Whale Map, industry engagement increased dramaticaly and relationships
between stakeholders and the GoC improved as this tool allowed for increased data sharing and
transparencyThis project recommend a similar interative mapping tool be created, either
independently from Whale Map or as an added feature, to allow for efficient stakeholder

engagement.

Assuchlhavedevel oped a teaser web application usir
measures for NARWo provide the rationale for the 2018 measures and to communicate to
industry members the current status of the dynamic shipping se&smeen in Appendix Bthe

first part of the mapping tool allows for layers to be clicked for NARW sightings in 2017hand t
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measures that were implemented to address these concernexphims tostakeholdersthe
reasonwhy decisioamakers implemented such a large static area, and the relation to where
NARW were spotted. Added to this could be approved text from TC #tsgricommunicate

policy decisions. This can be done again through clicking the 2018 measures and the vessel AIS

data that shows the dynamic shipping sectors were chosen in the area vhifhéts¢ density

vessel traffic and th@westNARW sightings fron 2017.

Lastly, as seenin Appendx G@ n added function <could involve
dynamic shippwoudi Illaunsetsrda,t ewhdu@iise tlraugh i green light, 2

yellow light, red light proces<Currently TC provideghis 72hour notice via email distribution

|l ists whenever a dynamic shipping sector may
tool, industry and the public can be shown the status of any of the shipping sectors at any time.
The challenges of i recommendation involve industry relying on the website for navigational
purposes instead of abiding by NOTMaB, laRrge Howe
disclaimer and caution text can address this issue, reinforcing the important role raf doyidi

NOTSHIPsi which are the legal documents for vessels to abide by

Another concern for this mapping tool is the resources needed to ensure themaapeimed up

to date This concern can be met by using the same uploading system currently Umjizée

Whale Map, which automatically uploads new information every 15 minutes from selected shared
fles. The WC of TC could simply upload data into the shared file, and the Whale Map would show
the status every 15 minuteblere, the status of shippingecors will be known through: green as

open to safe operational speeds, yellow as at risk of closure in the next 72 hours, and red as closed

to the 100 knot speed restriction.
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Future Management Measures

Management Tools

The success of the 2018 NARWason indicates th&OM has properly addressed the NARW

crisis of 2017. Basednothe S.W.O.T analysis in the previous section, it is recommended TC
continue utiizing DOM in the Gulf to ensureontinuedprotection for NARW. Utiizing DOM in

the next 23 years wil allow for more NARW data to be collected while ensuring flexibility while
researchers try to understand how NARW are occupying and using the Gulf. In the face of
uncertainty, DOM allows for fast and efficient NARW protection based onneadtime data and
detection capabilties. There is a threat of moving toward more static and permanent management

options before the proper data is collected.

Taking into the critical status of NARW, | would recommend TC continue with management
measures sinal to the 2018 season for the 2019+ seadorsyoid anyfurther mortality events.
Reduction of thesize of thestatic speed restriction zone at this stage would be a large risk to
NARW and to the GoCo6s reputat i ohipping Aslatddresseadgh a
through the dynamic lanes, and the static area is still providing protection for other marine species
outside NARW. Taking away the static area increases the risk to not only NARW, but to other

species that may be transiting the ardm Wwave no additional protective measures in the Gulf.

Technology Advancement

Building on the succes®sf 2018 NARW measures for 2019+ provides a great opportunity for TC
to research and test additional surveilance methods that could be used in futuMY NAR

management. The 2018 season brought the first trial of RPAs into the Gulf for NARW research.
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The continued research into RPAs technology for additional surveilance should be pursued in the

years to come.

In addition to advancing RPAs trials in the Gulalso recommend the investigation of autonomous
gliders within the dynamic shipping sectors. As previously mentioned, gliders are currently being
used to collect NARW and environmental data in the southern Gulf by Dalhbumiersity
(Hansen Johnsorpersonal communicationOctober #, 2018) Like most technology, there are
imitations for autonomous gliders. For instance, although the glider wil pick up on a NARW call,
the area where it picks up on the call does not necessarily mean the NARWasl latahat
location (Hansen Johnsomersonal communication, Octobeb, £2018) As sound travels further

in water than on land, the actual location of the NARW would not be known. However, due to the
vastness of the dynamic shipping lane, the identficatof a NARW call could trigger more
surveilance method$ such as the manned aircraft. For instance, if a NARW call was detected
within one of the dynamic sectors, this could trigger the departure of a manned aircraft to determine
if the NARW detected isvithin the dynamic sector, or within the static restriction area nearby.
The benefits of using gliders within the dynamic sectors is a great opportunity for advancing
surveillance capabilties within the federal government, and it has been requestedifisny to
ensure surveilance limitations can be properly addre&mu Simardpersonal communication,
November 19, 2018). Further consideration is needed to assess retiiesi of los or damagd

gliders and how detection will be impacted fromnstant vessel noise within the shipping lanes.

The development of advanced technological surveilance methods is highly recommended in the
years to come. This wil provide support to the manned air craft while simultaneously collecting
the environmental ata necessary to implement more seasonal or permanent management zones in

the future.
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Future Management Considerations

As for future pursuit of DOMthe development of static or seasonal management techniques in
addition to DOM areas would be a logical response to NARW management in the Gulf. As
mentioned in previous sections, this step would not be recommended until the NARW usage of
the Gulf is beter understood and the appropriate data requirements is reached. These seasonal

management areas can stil be used in combination with DOM, but would lead to less resource

intensive surveillance efforts, saving money and man power.

| recommend looking ot similar techniquess used in the Roseway Basin ATBér future
management of shipping the Gulf, as this tool has been efficiently used to detect overlapping
areas between vessels and NARB¥sed off NARW sighting data from 202018, Figure 14

llustrates the potential use of seasonal ATBAs in addition to DOM.

, i 77 ATBA
i ATBA

Miramichi

Figure 4. A) Potential ATBA with dynamic shipping lanes, based off of 2018 NARW data. B) Potential
ATBA with dynamic shipping lanes, including DFO static fisheriesyagement zone as ATBA

The use of anandatoryATBA is recommended as it would restrict vessels from entering the area
where the most NARW aggregatiohave been detectedlthough speed restrictions have shown
increased protection to NARW, the avoidanok vessel to whaleencountes would provide

additional protection As further NARWdatais colected and analyzedhe introduction of a
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seasonaATBA could be implementedThe difference between the Roseway Basin ATBA and the
potential ATBA in the gulf, 9in regard taterritorial waters. As the potential ATBA in the gulf is
within territorial waters, then the measure can be enforced as mandAtidiionally, as a
particularly sensitive sea area (PSSA), TC should submit any PSSAs implemented in tize Guif
the IMO for adoption to further international protectighPSSA designatiormayallow for more
strict regulations within the PSSA including; ATBAs;nauting and strict environmental rules

(IMO, 2016)

The next coming years will be critical in detemmg the fate of NARWSs. Canada has proven its
wilingness to utiize management measures that can provide protection for NARMWES,
simultaneously investigating advanced technology for surveilance needs (Elvin and Taggart,
2008). To continue protectifyARW in the Gulf of St. Lawrence, collaboration with other federal
departments and stakeholders from the shipping industry is highly recommended, with the
continued use of DOM being the key to the success of minimizing NARW deaties years to

come Combined with traditional management tools, DOM provides a complimentary tool to

NARW conservation efforts within the federal government of Canada.
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APPENDIX A: SPEED RESTRICTIONS

2017 NARW Seasofugust 11 2017 ¢ January 1%, 2018:3672 hours

2018 NARW Season April 28th 2018ovember 15th 2018: 4824 hours

Date Issued Time | Date cancelled Time A B C D
201805-08| 21:00 20180511 1:20f X X X X
20180512| 17:00 201805-15 22:00f X X X X
201805-15| 22:00 201805-24 19:00 X X
201806-15 4:00 201806-22 17:10f X X X X
201807-27 4:00 201807-28 4:00 X X
201807-28 4:00 201808-01 19:00 X X X
201808-09 4.00 20180812 4:00 X
201808-12 4.00 201808-13 19:00 X X X
201809-24 4:00 201809-28 19:00f X
201810-03 4:00 201810-05 23:00 X

TOTAL: | 421.5 | 697.5 | 673.5| 623.5
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APPENDIX B: 2019 PROPOSEDNTERACTIVE TOOL
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Appendix B.1: Interactive map clicked to show the 2017 NARW sighting data.

Appendix B.2: Interactive map clicked to show 2015 vessel traffic in relation to the 2017 NARW
sighting data.
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