

















provided more precise models of habitat suitability and candidate critical habitats.
Results of the ENFA indicated that blue whale distribution around Newfoundland and
Labrador was found to be mainly cc  ated with areas of deep water and steep seabed
slope, and particularly off the sc_ 1 coast of Nev _undland, with the steepness of the
seabed slope. Fin whale and sei whale distribution were correlated mainly with deeper
than average waters and colder surface waters. Season-specific critic | Hitat models
were also generated, but were generally low in their predictive accuracy. When the
models were challenged with a limited set of aerial rvey sighting :cords that were not
used in the ENFA, 64% of bl w le sightings (» = 11) and 60% of fin whale sightings
(n = 10) were located within core ] Hitat as defined by ENFA. Finally, potential limiting
factors were summarized and conditions were highlighted under which these “candidate™

critical habitats should become “protected™ critical hi  tats.
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would simplify the critical habitat identification process for fin and sei whales should

their status change under the S4RA in the future.
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Given these needs. this thesis has three main objectives:

Define critical habitat in general and the various components linked to its definition

(Chapter 2).

Devise a step-by-step protocol to assess critical habitat (Chapter 2).

Execute the step-by-step protocol to assess critical habitat for blue. fin, and sei

whales in the Newfoundland and Labrador study area (Chapters 3 —5).

a) Describe natural history (Step 1), and ideni - historic and current distribution
patterns and areas of high poj  1tion concentration (Step 2) of blue. fin, and sei
whales in the Newfoundland ai  Labrador st. - area (Chapter 3).

b) Identify limiting resources and factors (Step 3) for blue, fin, and sei whales in the
Newfoundland and Labradc study area (Chc  er 4).

¢) Challenge the critical tat  adel through active monitoring (Step 4) of blue,

fin, and sei whales in t.  Newfoundland and Labrador study area (Chapter 3).

1.2 General Methods

1

Define critical habitat in general and the various components linked to its definition
(Chapter 2).

Despite the existing legal definitions, no operational guidelines exist in Canadian (or

international) law to identify or descr : habitat critical for any species. A transparent













111 c) Challenge the critical habitat model through active monitoring (Step 4) of blue, fin,

and sei whales in the Newf. ndland and Labrador study area (Chaj r 5).

No critical habitat should be considered pern :nt. Population dynamics and
environmental features change over time. Our perception and ability to accurately
describe a species’ habitat also chany : over time. New sources of data will become
available and modelling techniques will improve in their predictive accuracy. In order to
test the robustness of the habitat suitability models described in this study, sightings that
have recently become availab to the sightings database (these were not available when
the habitat suitability models were developed) were used to challenge the models.

Finally, additional research aims are suggested to complement the current study and

address outstanding knowledge gaps.

1 YTt m
1.3.1 Blue Whales

The blue whale is the © gest animal known to have existed and is found in all of the
world’s oceans, ranging from tropic  waters to pack = in both hemispheres (Rice 1998).
Once abundant in both hemispheres, the blue whale population declined dramatically
during intense whaling from the start of the ~9" century until the mid-1960s. Starting in
1904, an estimated 360,000 blue wha  were taken in the Southern hemisphere alone

(Clapham and Baker 2002). At least 11.000 blue wk s were killed in the north Atlantic
















vary geographically based on prey availability in the north Pacific and the Antarctic, and
sei whales feeding in more coastal waters also appear to have a more diverse diet
(Nemoto and Kawamura 1977; Flinn er al. 2002). The geographic difference in stomach
contents was hypothesized to result from differences in the trophic structures of both

regions (Nemoto and Kawamura 1977).
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2.2 Components o* “-itical H:  tat

2.2.1 Natural History

Jax et al. (1998) described critical habitat for a particular species as the “ecological
unit™ whose existence is essential for it species’ persistence. Consequently. ecological
units can be identified as providing I »itat for a pe :cular population if changes in the
units’ characteristics affect survival, fecundity. or movement rates resulting in a change in
the size of that population (Harwood 2001). This Huld be caused by food limitation
(leading to decreased reproductive output through a delay in age of sexual maturity or an
increase in birthing interval), increased predation on calves or pups due to an increase in
the number of predators. ora dec e in the adequate quality and amount of refugia.

Harwood and Rohani (1996) reviewed factors that affect marine mammal abundance
and concluded that the most  port.  was the availability of safe areas for breeding and
foraging. Harwood (2001) concluded at critical = »itats for marine mammals can be
defined in terms of the ecological units that provide one or both of these resources. These
authors state that breeding and foragii  grounds should be the main targets of critical
habitat designation. Limiting resources and limiting factors within these breeding and
foraging grounds could then be u . as indicators of areas needing to be designated as
critical habitat.

Some SARA-listed whale spec .a h™ "y migratory. so there is a need to consider

their migratory routes as critical habitat when designing recovery plans (Gregr and Trites
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al. 1981). This preference may be due to the protection that inshore waters and lagoons
provide from rougher waters (Whitehead and Moc  1982; Mattila and Clapham 1989;
Smultea 1994) or reduced predation, mainly from ller whales (Whitehead and Glass
1985; Flérez-Gonzalez et al. 1994; Smultea 1994; Corkeron and Connor 1999). If such
sheltered habitat is in limited supply 1 has the potential to limit the marine mammal’s
ability to survive or recover from perturbation, or prevent successful mating on breeding
grounds, it could be considered critical habitat as are prey aggregations on feeding

grounds.

2.2.4 Limiting Factors

Limiting factors affecting a species’ distribution and abundance include natural
mortality and anthropogenic threats. Anthropogenic threats represent most limiting
factors and are human activities that could impact a marine mammal species’ ability to
access resources or cause direct physi.  harm.

While anthropogenic threats can occur on feeding and breeding grounds. and thus,
disrupt these essential activities, they could also affect another important natural history
parameter of many marine mammals, such as migration. Some S4ARA-listed whale
species are highly migratory and need to travel from one habitat to another. Specific
anthropogenic threats along these migratory routes may need to be mitigated and
designating habitat along the route critical may facilitate this. For example, the

Bering-Chukchi-Beaufort population of bowhead wt es (Balaena mysticetus) travels a
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Additional habitat protection through critical habitat designation should not require
detectable changes in the habitat or population befo being provided. The absence of
impact from a new activity needs to be proven before removing a habitat’s critical status
rather than adding the critical status to a habitat once an impact is detected. If baseline
biological data on the species or habitat in question are missing to properly assess the
potential impact of a new activity, the responsibility to fill the gaps and monitor the initial
impacts rests within the hands of tI  party proposing the new activity.

Areas of high natural mortality do not fit within the strict S4RA definition of critical
habitat as the “removal” of such areas would not “negatively impact the survival or
recovery of listed species”. But from management point of view these areas can be of
great relevance to a SARA-listed species, even if not protected through more traditionally-
defined critical habitats. Appropi~ 2 mitigation measures may be directed towards these
areas to potentially reduce natural mor ities of the SARA-listed species.

Natural ice entrapments of marine ammals off the southwest coast of Newfoundland
have in the past been an important cause of natural mortality for blue whales in Canadian
waters (Lien ef al. 1989). These ever . resulted in the death of 25 blue whales between
1974 and 1992 (Seton and Lien, Unpr . MS), and for a population consisting of fewer
than 250 mature individuals (Sears and Calambokidis 2002), this remov: could hinder
this populations’ survival or recovery. Such areas can therefore be considered critical
habitat, and mitigation measures |  in place to reduce or eliminate this source of natural

mortality. For example, in the event that ice and meteorological conditions occur that
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Chapter 3: Steps 1 & 2 - Natural History Description and Identification
of Areas of High Concenti tion of Lai 2 Rorqual Whales in

Newfoundland and Labrador Waters

The first step in the Critical Habitat Designation Protocol requires a natural history
description of the species of interest. This study considers three large rorqual whale
species. Chapter 1 provided a :neral overview of the species’ natural histories. The first
part of this chapter (Step 1) will review our existing knowledge of the natural histories of
blue, fin, and sei whales in the north Atlantic, more specifically, in waters off
Newfoundland and Labrador. The second part of this chapter (Step 2) will use existing
sources of data to highlight historic and current areas “high population concentration for

the three species.

? 1 €+~ 1 - Nat " tion of Large P~~~ ' Wkales in Newfoundland and

Y 1. 1_ . Wwr

“ter

3.1.1 Blue Whales

The blue whales found in Newfoundland and Labrador waters are believed to be from
a north Atlantic population divided into two populations (Gambell 1979). The western
population ranges from New England w: s to e ern Canada, including the Scotian

Shelf, Grand Banks, St. I ;¢ C If and Estuary, and Labrador Sea. The eastern
35













off Newfoundland are believed to move south into Nova Scotia waters, while fin whales
from Nova Scotia move into more southern waters (Mitchell 1974). It is still unclear,
however, to what extent individuals seen around Newfoundland mix with individuals
summering off Nova Scotia or in the Gulf of St. Lawrence.

As with blue whales, fin whales were a prime target of whalers in Newfoundland and
Labrador. Over 10,000 fin whales were taken by whalers off Newfoundland and
Labrador during the first half of the last century (Sergeant 1966). Fin whale strandings
around Newfoundland do occur and up to 12 fin wl es were found entrapped by ice in
St. George’s Bay in March 1959 (Se.  ant 1966). These strandings were less common
for fin whales, compared to blue whales, around Newfoundland, and usually involved a

single individual.

3.1.3 Sei Whales

In Atlantic Canada, two populations of sei whales are distinguished based on whaling
records (Mitchell and Chapman 1'.): one is found on the southeast coast of
Newfoundland and extends northward toward Lab: lor, and a second is found south of
Newfoundland toward the 7 :otian Shelf. An eastern Atlantic popul. on was also
proposed for Iceland and Denmark (Donovan 1991).

Whaling for sei whales off Newfoundland was limited due to this whale’s low oil
yield compared to larger animals su  as blue and fin whales. In a given year, most

animals caught were usually taken later in the whaling season (Sergeant 1966). This
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could be caused either by a reduction in the number of larger animals later in the season,
or a result of their later migration to northern waters as they tended to be present on the
south coast of Newfoundland from August and September. They have been sighted in
areas such as the Grand Banks as early as June (Mitchell and Chapman 1977).

Sei whales are assumed to be uncommon in Newfoundland and Labrador, but this
may be a function of observers confusing them with fin whales. Photographs of
individual sei whales in Newfoundland e rare. No photo-identificatic catalogue exists
in the northwest Atlantic for sei whales. Individual sei whales observed in Newfoundland
and Labrador waters can therefore not be matched to other sightings through photo-
identification. Nonetheless, regular a  frequent sightings of this species are made along
the Newfoundland south ¢ it and in offshore waters frequented by offshore supply

vessels (J. Lawson, Pers. Comm.).

3.1.4 Knowledge Gaps

Most of the available data on large rorqual occurrence in Newfoundland and Labrador
cc :frc historic shore-based whalii  records and opportunistic records resulting from
whale entrapments or st dii . Few records exist for free-swimming rorquals in this
area and even less result from dedicated cetacean surveys with meas ement of search
effort. Even with the recent results of the la :-scale Trans North Atlantic Sightings
Survey (TNASS; Lawson and Gosselin 2008), limited abundance and distribution

assessments for blue. fin, and sei whales off Newfoundland and Labrador will be the main

40











































Newfoundland recorded a CI of the obser 1 proportion of blue whales landed that was

greater than expected (Table 3.4).

Fin whales

There was a significant difference in the effort-adjusted number of fin whales taken in
each region (H=63.65, df<4, p<0.001). Most fin whales were taken off northeast
Newfoundland and coastal Labrador, followed by the Strait of Belle Isle/Gulf of St.
Lawrence, south coast of Newfoundland. and east Newfoundland. respectively
(Figure 3.6). Nonparametric Tukey-type multiple comparisons indicated significant
differences in the effort-adjusted number of fin whales taken between each pair of
stations except between the tv  highest ranking regions (northeast Newfoundland and
coastal Labrador), the third and fourth ranked regions (the Strait of Belle Isle/Gulf of St.
Lawrence and south coast of Newfoundland), and fourth and fifth ranked regions (the
south coast of Newfoundland and east Newfoun: ind: Table 3.4). Only northeast
Newfoundland and coastal Labrador recorded Cls of the observed proportions of fin

whales landed that were greater 1an expected (Table 3.4).

Sei whales
There was a significant dif  :nce in the effort-adjusted number of sei whales taken in
each region (F//=22.59, df=4, p<0.001). Most sei whe  were taken off the south coast of

Newfoundland and coastal Labrador, followed by the Strait of Belle Isle/Gulf of St.

54
















following Kruskal-Wallis analysis of variance by ranks, summer had a CI of the observed
proportions of fin whales land  that were greater t| 1 expected (Table 3.5). There were
insufficient data to assess stati cal s« onal differences in the Strait of Belle Isle/Gulf of

St. Lawrence (Table 3.5).

Sei whales

Considering all regions comb ad. there was a s* ificant difference in the effort-
adjusted number of sei whales taken in each season (H=16.90. df=2, p<0.001). Most sei
whales were taken during : mer and autumn. followed by spring (Table 3.5).
Nonparametric Tukey-type multiple comparisons found significant differences in the
effort-adjusted number of sei whales taken between summer and spring. and between
autumn and spring, but not between su mer and autumn (Table 3.5). Only summer had a
CI of the observed proportion of sei whales landed that was greater the expected (Table
3.5).

There were no significant differences in the efft -adjusted number of sei whales
caught in each season in any of the main regions that had sufficient data to be compared
following Kruskal-Wallis analysis of variance by ranks and nonparametric Tukey-type
multiple comparisons (Table 3.5). H¢ ever. summer and autumn exhibited Cls of the
observed proportions of sei whales landed that we greater than expected off coastal

Labrador and summer had a CI of the observed proportions of sei whales landed that were
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respectively; Figure 3.10). No reliable sightings of sei whales were recorded in the Strait

of Belle Isle/Gulf of St. Law  1ce region (Figure 3.10).

Seasonal Variation

Blue whales

Blue whales were sighted most frequently during summer (Table 3.6). The number of
blue whale sightings recorded during winter and spring were similar (14 and 10 sightings,
respectively: Table 3.6). All but one of the winter s* "itings of blue whales were reported
off the south coast of Newfor 1l d (Table 3.6). Only a single sighting was recorded

during autumn, in the Strait of :lle Isle/Gulf of St. Lawrence region (Tables 3.5).

Fin whales

Most open-water fin whale sightings were reported during summer (Tables 3.5).
Three times fewer sightings of 1 whales were recorde during spring and more than four
times fewer sightings were re rded during autumn (Table 3.6). Only 9 of 1.175 fin
whale were recorded during w er (* le 3.6). While the number of sightings reported
during summer ranked first in all five main regions. spring sightings outnun ered autumn
sightings in the three most southerly regions (east Newfound 1d. south coast of
Newfoundland, and Strait of Belle Isle/Gulf of St. Lawrence: Table 3.6). Conversely,

autumn sightings outnumb: 1 spring ti 5 in the two most northerly regions (coastal
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Therefore, on a large scale, the historical whalii records likely represent better
indicators of habitat preference and areas of high population concentration. On a smaller,
regional scale, the sightings database may be able to provide more detailed and current
insights into areas of high pop tion concentration and local habitat preference.
Technological advances such as GPS and the potential for the rapid and easy
electronic reporting of sightings will likely support the expansion and long-term success
of the sighting database as an *“‘active monitoring™ tool for species at risk and the
maintenance of an updated evaluation of habitat use and areas of high population
concentration for large rorqu. . in eastern Canadian waters. The reporting of exact
locations of sightings in the DFO cetacean sighting database, which is not always
available from historical shore-based 1aling records, will also provide invaluable data
when attempting to identify environmental features. and potentially limiting resources.
responsible for the habitat selection of these large rc | 1als in waters oft Newtoundland

and Labrador in Chapter 4.

Conclusion

The current study plays an important role in increasing our limited understanding of
large rorqual habitat use off the coast of Newfoundland and Labrador. The use of
whaling records to map the distribution of various cetacean species has proved useful for
this purpose in other studies (Gre et al. 2000: Clapham er al. 2004; Reeves et al.

2004a.b; Shelden er al. 2005:; Josephs et al. 2008). Similar studies using fishing boat
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The data available. nonetheless, enable the description of historical and current
important areas for these large whale species. Th : areas will make useful candidates
for further critical habitat designation studies, on a ler scale. as 1 'y may represent
the “pristine” areas that cor | be frequented by the remaining rorquals. Studies
employing the most recent s* “itings and dedicated large cetacean surveys will focus and
expand on the main regions h™ "ilighted in this study. Along with a better understanding
of prey availability and anthropc  nic impacts within these areas. the defined “candidate™

critical habitats can potentially obtain the listing of “protected™ critical habitats.

3.3 Summary

This chapter aimed to fulfil Steps 1 and 2 of the critical habitat definition protocol
described in Chapter 2. Step 1 requires a description of the species natural history. A
general overview of the natural histories of blue. fin. and se1 whales, with a focus on the
current knowledge of their natural istories in the North Atlantic. and more specifically.
in waters off Newfoundland and Labrador, was provided in Chapter 1. Primary
knowledge gaps were identified and included knowledge of habitat use to assess areas of
high population concentration d, in the process. identify “candidate™ critical habitats
(Step 2), and the limiting resources (Step 3) within these candidate critical habitats in
order to de mine if they shoul be designated “protected™ critical habitats.

Historical shore-based whaling records and the DFO cetacean sighting database were

identified as the best available ols to sess the habitat use of blue, tin. and sei whales
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and identity areas of high po; ation concentration off Newfoundland and Labrador, in
the absence of systematic distribution and abundance surveys. The analysis of effort-
adjusted shore-based whaling records thror "1 a combination of statistical analyses proved
to be the most effective and ol :ctive of these tools. Table 3.7 describes the “candidate™
critical habitats identified from the analyses of areas of high population concentrations
using the historical shore-based whaling records and the DFO cetacean sightings

database.






















Newfoundland (3K), east New indland (3L), the s« th coast of Newfoundland (3Pn and
3Ps), and the Strait of Belle Isle/Gulf of St. Lawrence (4R and 4S).

To compare feeding behaviour of lue, fin. and sei whales among the main regions
and enable a possible regional ranking of feeding habitat quality, fferences in the
proportions of animals caught with food in their stomach were compared. For this study,
regions with the highest proportion of whales with food in their stomach were considered
preferred feeding grounds, while regions with the lowest proportion of whales with food
in their stomach were considered secondary feeding grounds. These differences were
assessed for blue, fin, and sei whales, individually, across the five regions using chi-
square analyses (0=0.05) and for 1sons of peak abundance in areas of high population
concentration as described in Chapter 3 (see Table 3.7).

The quality of the data recorded in the IWC database, in terms of stomach quantity.
prevented analyses of differences in stomach contents quantity and potential food
availability in different regions. and I e, limited the regional ranking of feeding habitat
quality. The data available only enab | the differentiation between stomachs containing
food versus empty stomachs. 1d to me d ee, description of stomach contents.
Stomach contents were desct  :d 1 the following broad categories: capelin, fish, krill,

shrimp. squid, other, empty, a1 unknown.
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The objective of this section is to define and model specific suitable habitats that have
been used and could potentially be used by | 1e, fin. and sei whales around
Newfoundland and Labrador using available data sources. The effectiveness of
mitigation measures developed by policy makers for a critical habitat will result from
both the quality of the data used to define that habitat and the scale over which it is
applied. Habitat suitability models were defined for each species a) in the overall area.
including all waters of Newfoundlar ~ and Labrac ; b) exclusively in areas of high
population concentration, as described in Chapter 3; and c) accounting for seasonal peaks
in whale abundance within areas of high population concentrations as described in

Chapter 3.

4.1.2.2 Materials and Me1 ds

Records of blue, fin, and sei whales originated from shore-based whaling records and
a compilation of sighting records. Shore-based whaling off the coasts of Newfoundland
and Labrador spanned the period of 1898 to 1972 (see Sectton 3.2). However, records of
exact kill positions for hunted whales that could be 1 d in the current analysis were only
available as of 1945 for certa whaling companies. through the International Whaling
Commission’s records of Newfoundl: | and Labrador shore-based whaling. Sighting
records originated from the DFO cetacean sightings database (see Section 3.2 for details
on this database). Only records of open water/free swimming whales with confirmed

species identification and sighting location were included in the current analysis.
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The study area was identical to the one used in Section 3.2. The fi' regions were, as
in Chapter 3, described using NAFO divisions (see Figure 3.4): coastal Labrador (2G. 2J,
and 2H), northeast Newfound d (3K). east Newfoundland (3L, 3N, and 30). the south
coast of Newfoundland (3Pn, 3Ps, 4Vn, and 4Vs). and the Strait of Belle Isle/Gulf of St.
Lawrence (4R. 48, and 4T).

SST (degrees Celsius) and chlorophyll (mg/m’) data were acquired from the MODIS
Level 3, 4-km binned product offered from the “Ocean Color Web™ (http://oceancolor.
gsfc.nasa.gov/cgi/climatologies.pl?T" nasst and http://oceancolor.gsfc.nasa.gov/cgi/
climatologies.pl?TYP=machl, respectively). Because the sighting records covered a large
temporal scale (from 1945 to 2006), and SST and chlorophyll satellite imagery is not
available for the entire analysis p >d. 6-year averages (2002-2007) of SST and
chlorophyll satellite imagery were used for cumulative and seasonal data, as provided
from Ocean Color Web. The use of recent multi-year averages to assess historical marine
mammal data, including historical whaling data, has been used in other cetacean habitat
use studies (Jaquet e al. 1996; Wheeler and Gilbert 2007). Bathymetry data (depth and
slope) were obtained from the 2-Minute Gridded Global Relief Data (ETOPO2v2),
provided by the World Data Cen  for marine Geology & Geophysics. EGVs were
transformed into grids that cou  be imported into BioMapper 3.2 (Hir | er al. 2004) as
documented in Section 3.2 of Wheeler and Gilbert (2007). Once imported into
BioMapper. the ecogeographic maps were normalised through Box-Cox transformation

(Hirzel et al. 2002).
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combined (see Figure 4.11), with core habitat extending slightly farther offshore during
summer (Figure 4.13). The model cross validation resulted in a Boyce index of
0.5£0.6707, indicating that the model is not a good predictor of HS for fin whales off

northeast Newfoundland durit  summer.

Sei Whale Habitat Charac ization

a) Overall

A total of 193 sei whale records (97 from the IWC database and 96 from the DFO
sightings database) were avail: eto1 inthe ENFA when considering all regions of the
study area during all seasons combined (Figure 4.14). The ENFA score matrix
(Table 4.14), when consider 2 the marginality factor, suggested that sei whale
distribution around Newfoun« ind and Labrador was best characterized by lower than
average SST and deeper than average water. Sei whale distribution was not correlated
with chlorophyll densities and seabed slope. The :sulting [S map inc :ated that the
majority of core habitat for whales around Newfoundland and Labrador is found in
northeast waters, off Newfoundland, d northward, along the coast of Labrador (Figure
4.15). The model cross validation resulted in a Boyce index of 0.65+0.45, indicating that
the model is not a good predictor of HS for sei whales in the overall waters of

Newfoundland and Labrador.
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restrictive mitigation measures be Hplied if the impact of these factors has the potential

to compromise the recovery Hals of this species.

4.2 Limiting Factors for Blue. and Sei Whales in Newfoundland and Labrador

The identification and use of areas of hi; population concentration and potentially
limiting resources to model critical habitat for species at risk represent only part of the
critical habitat designation process. ™ aiting facto whose impact can affect species at
risk directly (physically) or ir rectly (behaviourally, or through their access to limiting
resources) also need to be identified  order to assist managers in the establishment of
appropriate mitigation measures to protect, when required, the identified critical habitats.
Potential limiting factors can take the form of either sources of natural mortality
(predation and ice entrapment: or anthropogenic threats (offshore oil and gas exploration
and development, vessel traffic, and fisheries interactions). This section briefly
summarizes the potential limiting factors that could impact marine mammal species at
risk and their critical habitat, and en 1asizes their potential threat to blue, fin, and sei
whales in Newfoundland and Labrador. Each secti is not intended to be presented as a

complete literature review of each of t :se limiting factors.
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monitoring should occur. At the ct  nt time, oil and gas seismic exploration projects
undertaken in Newfoundland and Labrador are subject to mitigation measures set by the
Statement of Canadian Practice with respect to the Mitigation of Seismic Sound in the
Marine Environment (www.dfo-mpo.gc.ca/oceans-habitat/oceans/im-gi/seismic-sismique/
index_e.asp), which are broad an neither context- or species-specific. Based on the
location of current Exploration and Production Licences off Newfoundland and Labrador
(Figure 4.20), oil and gas exploration and production activities have the greatest potential
to overlap with identified blue whale core habitat off the south coast of Newfoundland
and the Strait of Belle Isle/Gulf of St. Lawrence regions, and fin and sei whale core

habitat off coastal Labrador.

4.2.2.2 Vessel traffic

Vessel traffic has the potential to impact large wl  es in two ways: physically through
vessel collisions and behaviow ly. through the pres e of vessels (mainly the influence
of vessel noise). Physical effects could range from  al to a non-fatal injury that would
not affect the animal’s ability t fulfil its normal activities. Behavioural effects resulting
from vessel noise could be m e subtle and difficult to assess, and could involve the
displacement of individuals or a .ng of acoustic communication, both of which could

potentially interfere with migration, feeding, or mating activities.
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environment and species at risk, continuous monitoring and laptive management
become key components of t  critical habitat definition process to support appropriate
mitigations measures and critical habitat protection. Step 4 of the protocol summarizes
the role and importance of a /¢ m¢ itoring and laptive management in the critical
habitat definition process, and ow it relates and complements the first three steps of the

protocol.
















sightings were reported in regions that were not identified as areas ot igh population of
concentration in this study (Figure 5.2).

While only a limited number of new blue and fin whale sightii : occurred in areas of
high population concentratic to assess the accuracy of the critical habitat models
developed, this process is a good example of an active monitoring technique to
continually challenge defined critical habitats and appeared to support the proposed
habitat suitability models. The fact that a large number of the new fin whale sightings
occurred outside of the areas of high population concentration defined in this study
emphasises the need for active monitoring at every step of the protocol. New, more
recent, data can challenge o' current understanding of large whale habitat use and
preference, and in the process, critical ibitat definition.

The absence of a priori knowledge regarding areas of high population concentration
and candidate critical habitats could, in part, be responsible for the limited number of fin
whale sightings off northeast I wfoundland and coastal Labrador. The majority of these
new sightings result from the )07 TNASS survey. This survey began off the coast of
Labrador and surveyed the v :rs of Newfoundl | and Labrador going south. The
completion of the survey in Labrador waters appears to have occurred earlier than the
arrival of migratory animals v ch appeared to be a month later than usual (Lawson and
Gosselin 2008). The knowled  gained through the : ilyses presented in this thesis will
provide guidance to scientists charged with the design of future survey efforts so they can

better apportion survey effort based on expected wl e density. Predictive models such
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regions. This also will | vide critical information that will enable scientists and
managers to accurately assess the risk associated w 1 critical habitat protection, or non-
protection.

Finally, studies aimed at understanding the avi  »Hility and fluctuations of feeding
resource, both seasonally and 1nually. will be essential to our risk assessment of critical
habitat protection. Without sur information. critical habitat identification and protection
remains limited in scope and primarily precautio y. The cw 1t study provides a
preliminary assessment of blue, fin, and sei w 2 habitat use and preference in
Newfoundland and Labrador. This information is crucial to the critical habitat
identification process for these species within the study area and provides the initial
building blocks from which additional habitat use and preference studies for blue. fin. and

sei whales can expand upon.
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habitats can be defined by the types of anthropogenic pressures acting 1 on them, the rate
of change of these pressures, and their magnitude. Abiotic and biotic factors may be used
to assess the habitat preference of a species and determine the range over which
anthropogenic impacts should be measured, as has been done in this thesis. According to
the SARA legislation, critical habitat is the “habitat that is necessary for the survival or
recovery of a listed wildlife species”. Therefore by definition, critical habitats are not
legally restrained to the anthropogenic impacts | tentially affecting them. By not
limiting critical habitat definition to a scale that would only address anthropogenic
threats, SARA provides protection to critical habitats not currently affected by
anthropogenic impacts, but that could be in the future.

The aim of this project was to develop a proce 1re to define critical habitat for
species at risk under SARA and apply it to blue, fin,: 1 sei whales in an effort to increase
our understanding of their habitat use and preference around Newfoundland and
Labrador. To achieve this goal, a step-by-step protocol was developed to help decision-
makers achieve habitat protection goals for species at risk. This protocol can serve as a
guideline by which critical habitat determination t ictables can be created and more
concise, specific adaptive management objectives can be outlined. Critical habitat
definition for species at risk was described in a fi -step protocol: Step 1 — natural
history description; Step 2 — population concentrations as habitat ranking markers
(“Candidate™ Critical Habitats); Step 3 — assessing li  ting resources and limiting factors

(“Protected” Critical Habitats); d Step 4 — active monitoring.
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generally low in their predictive accuracy, with the exception of two critical habitat
models: blue whales off the so h coast of Newfoundland during summer (Figure 4.6) and
fin whales off coastal Labrador dv g summer (Figure 4.12). When challenged with a
small set of new sightings records that were not used in the ENFA. the habitat suitability
models, and hence candidate critical habitats. pro  to be fairly accurate. Sixty-four
percent of new blue whale s ngs (n = 11) and sixty percent of new 1 whale sightings

(n=10) were located in habitat desigi ed as core.
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Table 3.1 Newfoundland and Labrador shore-based whaling data sources.

Year Data Source
1898-1915 (excluding 1913) Newfoundland Annual Fisheries eports
1918. 1923-1923, 1937 Dickinson and Sanger (2005)
1927-1972 (excluding 1937) International Whaling Commission
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Table 3.4 Habitat rankir of each region for all whaling phases combined, and during
each whaling phase. for blue, fin, and sei w les (Region 1=coastal Labrador.
2=northeast Newfoundland, .  ast Newfoundland. =south coast of Newfoundland, and
5=Strait of Belle Isle/Gulf of St. Lawrence; bold v ues represent regions that recorded

CIs of the observed proportions of whales landed that were greater than expected).

Ranking of Regions
Phase/Rank Blue Whales Fin Whales Sei Whales
All Phases
1 4 2,1 4,1
2 5
3 3.1 5.4, 3 2,3.5
4
5 2
Phase |
1 4 1 4
2 5,3 2 3,2, 1.5
3 3,4,5
4 1.2
5
Phase 2
1 4,1,2 1,2,4* 4,1,2%
2
3
4
5
Phase 3
] 5 2,1.4 4,2,1,5,3%
2 4,1
3
4 5
5 3 3
Phase 4
1 - 2.5, 1 4,3,1.2.5*%
2 R
3 .
4 - 3.4
5 -

* Non-significant variation (0=0.05) following Kruskal allis analysis of variance by ranks.
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Table 3.7 “Candidate™ critical habitats of blue, fin, and sei whales off >wfoundland and

Labrador based on the shore-1 .ed whaling data and the DFO cetacean ghting database.

Species Region Season

Blue whale  Southern Nev Hundl | Spring and Summer
Strait of Belle Isle/Gulf of St. Lawrence Spring

Fin whale Coastal Labr: »  Northeast Newfoundland Summer

Sei whale South coast of Newfc dland Summer
Coastal Labr: Summer and Autumn
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Table 4.1 Number of blue, fi and sei whales taken off Newfoundland and Labrador
during shore-based whaling with records of food in their stomach, empty stomachs. and

unknown stomach contents for the five NAFO regions from 1927-1972.

Region by NAFO division

Species/ 2H2) 3K 3L 3Pn/3Ps 4R/48 All Regions
Stomach Contr—*

Blue whale
With Food 133 16 0 0 40 189
Empty 13 0 0 0 2 15
Unknown 31 0 0 90 0 121
Total 177 16 0 90 42 325
Fin whale
With Food 2,448 '50 368 7 39 5,612
Empty 125 484 124 4 2 739
Unknown 643 107 13 563 0 1,326
Total 3,216 3,341 505 574 41 7,677
Sei whale
With Food 67 26 7 1 3 104
Empty 19 5 3 0 0 27
Unknown 12 1 1 38 0 52
Total 98 32 11 39 3 183

2H/2J=coastal Labrador

3K=northeast Newfoundland

3L=east Newfoundland

3Pn/3Ps=south ¢ of Newfoui

4R/4S=Strait of Belle Isle/Gulf ot St. Law  1ce
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Table 4.3 Number of blue, i , and sei whales t: n off Newfoundland and Labrador
during shore-based whaling with records of different prey-types in their stomach for the

five NAFO regions from 1927-1972.

- Region by NAFQ division

Species/ 2H/2J 3K 3L 3Pn/3Ps 4R/4S All Regions

Stomach Content

Blue whale
Capelin 1 0 0 0 0 1
Fish 12 6 0 0 10 28
Krill/Shrimp 120 10 0 0 30 160
Empty 13 0 0 0 2 15
Unknown 31 0 0 90 0 121
Total 177 16 0 90 42 325

Fin whale
Capelin 82 813 171 1 5 1,072
Fish 1.893 1,275 20 0 32 3,220
Krill/Shrimp 472 661 176 1 2 1,312
Squid 1 1 0 5 0 7
Other ] 4 2 4 0 11
Empty 124 480 123 0 2 729
Unknown 643 107 13 563 0 1,326
Total 3,216 3,3 505 574 41 7,677

Sei whale
Capelin 0 2 0 0 0 2
Fish 61 23 2 1 3 90
Krill/Shrimp 6 1 5 0 0 12
Empty 19 5 3 0 0 '
Unknown 12 1 ] 38 0 52
Total 98 R ] 1 39 3 183

2H/2J=coastal Labrador

3K=northeast Newfoundland

3L=east Newfoundland

3Pn/3Ps=south coast of Newfoundland
4R/4S=Strait of Belle Isle/Gulf of St. Lawrence
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Figure 3.2 Total whale-catch per year for all shore-based whaling stations combined

from 1898 to 1972 (adapted from C.W. Sanger).
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