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Preface 

This technical data report (TDR) presents field-related information from 2005 to 2009. This information 
is used in the ESA for the Enbridge Northern Gateway Project, Volume 6B, Section 11; Volume 8B, 
Section 10 and 13; and Volume 8C, Section 8.9.  
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1 Introduction 

1.1 Objectives 
The purpose of this document is to describe the baseline characteristics of the biophysical elements that 
are assessed in the marine mammal component of the environmental and socio-economic assessment 
(ESA). This document attempts to answer the following questions: 

• What marine mammal species are found in the study area? (See Section 2.1 for study areas.) 
• What studies specific to marine mammals have occurred within the study area?  
• How are the species distributed and how abundant are they?  
• Do marine mammals use some regions of the study area more regularly than others? 

This information will be used to identify construction and operational measures that can be used to avoid 
or limit adverse effects of the Enbridge Northern Gateway Project (the Project) on marine mammals.  

This document provides information from three primary sources: 

• available literature and expert knowledge 
• field surveys and sighting information specific to the study area 
• local mariners and residents familiar with the study area 
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2 Methods 
2.1 Study Area 
The study area for the marine environment is based on the confined channel assessment area (CCAA), 
which is the area encompassing the proposed shipping routes to the Territorial Sea of Canada 
(see Figure 2-1).  

2.2 Literature Review and Information Sources 
A search of peer-reviewed and grey literature as well as government reports was conducted to obtain 
information on marine mammals in the CCAA and surrounding areas. The following sources were 
reviewed by the marine mammal study team: 

• Canadian Institute of Scientific and Technical Information (CISTI) 

• Fisheries and Oceans Canada (DFO) WAVES catalogue 

• Aquatic Sciences and Fisheries Abstracts 

• Oceanic Abstracts 

• Science Citation Index (Web of Science) 

• BIOSIS (Biological Abstracts) 

• British Columbia provincial publications and databases (e.g., Coastal Resource Information 
Management System [CRIMS]) 

• National Technical Information Service (NTIS) 

• National Oceanic and Atmospheric Administration (NOAA) 

• Environment Canada publications 

• British Columbia Cetacean Sighting Network (BCCSN) 

Expert opinion was also solicited from Fisheries and Oceans Canada (DFO), environmental 
non-governmental organizations (ENGOs), faculty from the University of British Columbia (UBC), other 
researchers and a local biologist.  

2.3 Field Surveys 
The objectives of the field surveys included: 

• sampling the study area in spring, summer, fall and winter1

• identifying marine mammals in the study area (species presence/absence) 
 

• providing minimum counts of animals in the study area (not abundance estimates) 
• determining distribution of marine mammal habitat throughout the study area  

                                                      
1The original objective was to sample the study area once each season; however, due to temporary suspension of the 
Project in 2006, a fall survey was not possible. 
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2.3.1 Aerial Surveys 
Aerial surveys for marine mammals were completed in the study area on 15 and 16 August 2005 and 
16 and 17 May 2006.  

2.3.1.1 Equipment 

The following equipment and aircraft was used during the aerial surveys: 

• Suunto Height Meter PM-5/1520 
• Cessna 185 on floats with bubble windows, chartered through Lakes District Air Ltd. 
• Panasonic PVGS250 Compact DVC Camcorder 
• Fuji DV131 184 DV cam film 
• Senn wired lapel microphones 
• Sony DSR-11 Recorder 
• Garmin Map76 GPS with external antenna 
• laptop computer  
• OziExplorer GPS mapping software 

2.3.1.2 Procedures 

The marine mammal aerial surveys were performed using a semi-random zigzag design. More 
quantitative methods, such as abundance or density estimate survey procedures/theory (e.g., Buckland 
et al. 2001), were not deemed appropriate for the study area given its often confined nature (less than 3 
km wide in some areas) and the objectives of the study. Aerial survey methodology was adapted from 
transect survey methods used elsewhere in open ocean environments to detect marine mammals 
(e.g., Richard 1991; Cosens et al. 2006). At the time of the August 2005 survey, Principe Channel was not 
considered part of the CCAA and therefore was not included. Similar flight paths were flown on both the 
August 15 and 16 surveys to allow for consistent sighting opportunities. 

A single-engine, four-seater Cessna 185 on floats was used for the surveys. This aircraft was chosen 
because it could cover the entire study area in one day (thus reducing the chances of duplicate counting of 
animals) and because of its specific safety features (i.e., floats). Typical cruising altitude was 
approximately 305 m, at a speed of 150 km/h. Observations immediately below the aircraft were not 
possible because of the floats and were restricted to about 89 degrees of the 90 degrees from horizon to 
vertical. This meant that animals within about 150 m of the aircraft would not be visible to observers. 
Table 2-1 summarizes the seating positions and associated roles of the crew. 

Consistent with survey objectives, all observations made by the crew were included in the analysis. The 
navigator was responsible for directing the pilot along the flight path using a Garmin Map76 GPS and 
OziExplorer mapping software. The observers consistently scanned their respective fields of view for 
marine mammals. When a marine mammal was spotted, its description was transmitted by audio via the 
Senn® Wired Lapel Microphones to the Panasonic® PVGS250 Compact DVC Camcorder, which also 
recorded the Garmen® Map76 GPS (with external antenna) on to Fuji® DV131 184 DV Cam Film 
(using a Sony® DSR-11 Recorder). Recordings were captured by audio to maximize observation effort 
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(surveyors did not stop surveying to record data). This arrangement enabled the integration of audio data 
in a geo-referenced format, which facilitated data analysis and geo-referencing of whale locations.  

Table 2-1 Aerial Survey Details 
Position in Aircraft Crew Member 

Front port Pilot 
Back port (bubble window) Port observer 
Front starboard Navigator 
Back starboard (bubble window) Starboard observer 

Recorders documented all factors that influenced survey effort, including sun glare, sea state, weather and 
reduced field of view (due to restricted channels). When marine mammals were sighted, species were 
identified when possible. Because of fuel and flight-time restrictions, the aircraft did not deviate from its 
track to collect further information on unidentified species.  

The angle of declination from the track line to sighted animals was measured using the Suunto height 
meter, which measures the percent grade below the horizon (i.e., the horizon is 0% grade and 180%). 
Measurements were assumed to have an associated 5% error due to the need for quick measurements.  

From this information, the general location of the sighting perpendicular to the track line could be 
calculated based on the known elevation of the aircraft (305 m). The percent grade was then converted to 
distance from plane (NMML 2005, Internet site), using the following known parameters: 

• percent grade below plane (PG) = 
 

• elevation (Z) = 305 m (constant)  

• horizontal distance from plane track line (X)  

•   

•   

The horizontal distance (X) of the animal to the plane track was calculated using the following equation: 
 

 

Therefore, if the percent grade below the plane was measured as 110%: 
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The readings from the height meter were assumed to have a 5% error, and this was calculated using the 
equation: 
 

 

Therefore, if the percent grade was measured as 110% plus or minus 5% the sighting was between 265 
and 290 m from the plane. Visual plots of sighting locations did not incorporate this 5% error factor. 
 

 

 

 

Typically, as the percent grade gets smaller (i.e., closer to the horizon and farther away) the error 
associated with the distance estimation increases infinitely. As a result, when the percent grade below the 
airplane is very small, the distance measured from the plane can only be considered a best guess 
(NMML 2005, Internet site). This case was only encountered when the survey occurred in Caamaño 
Sound, where the field of view over the open ocean was extensive; elsewhere in the study area, the field 
of view was restricted by land.  

Confirmed and potential marine mammal sighting were given an identification number and plotted on a 
map based on the above calculations.  

2.3.2 Vessel-Based Surveys 

2.3.2.1 Equipment 

The following equipment and vessel were used during the surveys: 

• Pentax Optio WPi 6MP waterproof digital camera with 3x optical zoom 
• 7 x 50 marine waterproof binoculars  
• Garmin Map76 Global Positioning System (GPS) with external antenna 
• MV Silver Dawn I, 62-ft Seine boat 

2.3.2.2 Procedures 

Vessel-based surveys were conducted to cover the study as systematically and consecutively as possible 
(i.e., to reduce the potential of detecting the same individuals more than once). Due to the factors 
influencing the survey methodology, distance sampling techniques (Thomas et al. 2006) and 
pre-determined transect techniques were not warranted. Restrictions to vessel-based surveys included:  

• available daylight operating hours 
• weather conditions (useful survey conditions are considered to deteriorate at Beaufort level 5) 
• location of safe anchorages 



Marine Mammals 
Technical Data Report 
Section 2: Methods 

 

   

Page 2-6  2010  
 

Two experienced crew members surveyed continuously using the naked eye and binoculars, where 
necessary. Bushnell or Fujinon 7 x 50 reticle binoculars were used to determine sighting distance from the 
vessel. The observers were positioned as high as possible (depending on weather and safety) on the 
observation vessel and regularly surveyed from on top of the cabin.  

Observation distances varied widely within the study area. In restricted, narrow areas (less than 3 km 
across), sighting effort over the entire area was possible; that is, 100% of the channel was surveyed when 
conditions permitted. In open-water areas, such as Wright Sound, sighting effort focused within 1 to 5 km 
from the vessel, depending on weather restrictions and wave heights; however, sightings made at 
distances greater than 5 km were also recorded.  

Analyses of surveyed areas conservatively assumed an effective strip width of 1 km on each side of the 
vessel, for a total survey strip width of 2 km. Though rare, vessel tracks within one region may have 
approached each other. Hence, the effective strip width (2 km) of one survey transect would overlap with 
that of another (within one region of the CCAA). In these cases, the total strip width was less than 4 km. 
For calculations of survey effort areal coverage, the full 4 km width was assumed and hence may (only 
slightly, if at all) over-represent actual survey coverage. 

All means possible were taken to increase the likelihood of detecting marine mammal and addressing 
factors that affect sighting distances (as outlined by Barlow et al. 2001). To avoid observer fatigue, 
rotations were limited to half an hour. A third observer participated so that observers had adequate rest 
between surveys. Observers focused effort ahead of the vessel, typically between -5 and 90 degrees from 
the bow on either side but also conducted surveys behind the vessel. 

All sightings were recorded on data sheets or handheld computers (iPAQs) using Pendragon software. 
Vessel location was recorded by GPS. A dedicated GPS (Garmin Map 76) continuously recorded vessel 
track and speed. Bluetooth GPSs were synchronized with handheld computers and recorded each sighting 
location.  

Environmental conditions were recorded hourly or upon changes in weather or observers. Parameters 
measured included precipitation (rain, fog, snow), sun glare, wave height (sea state), Beaufort wind force, 
visibility (daylight) and sightability (the overall likelihood of detecting a marine mammal given all 
sighting conditions). To account for potential influences of environmental and physical conditions on the 
detection of marine mammals, only sightings made under good sightability (GS; defined by observers as 
moderate or better), were included in analyses. 

Observers were experienced in vessel-based marine mammal surveys and familiar with identification 
features of the marine mammal species likely to be present. Appropriate field identification handbooks 
were also available to observers onboard the vessel. In the case of unidentified sightings, the vessel either 
slowed down or changed direction in an attempt to identify the species. Recorded information on 
observed marine mammals included behaviour, number of individuals, age, size and direction of travel. 

Survey methods for sea otters largely followed that for cetacean and pinniped surveys described above. 
Observers recorded abundance, sex of raft, presence of pups, location, prey type, habitat and behaviour. 
Surveys focused as close to the coastline as practical and safe. When a concentration of sea otters was 
sighted, observations were taken 0.5 to 1 km farther seaward, to look for potential individuals foraging 
away from the group. 
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Marine mammal sightings within, and outside, the study area were mapped using ArcGIS. Sighting 
locations are presented graphically relative to the vessel position at the time of sighting.  

The study area was divided into 11 discrete waterbodies to assist with regional comparisons: 

1. Upper Kitimat Arm 
2. Lower Kitimat Arm 
3. Douglas Channel 
4. Wright Sound 
5. Fin Island/Squally Channel 
6. Campania Sound 
7. Camaaño Sound 
8. Estevan Sound 
9. Nepean Sound 
10. Principe Channel 
11. Browning Entrance  

Trends were calculated from the survey data by survey and region within the study area.  

2.3.3 Opportunistic Vessel-Based Observations 
Equipment and methods for this type of marine mammal detection were similar to those described in 
Section 2.3.2. Bird survey protocol required the vessel to travel closer to shore; thus, observations on one 
side of the vessel were often limited by land and were, therefore, not optimal for cetacean detection. 

2.3.4 Public Consultation  
On October 26, 2005, the study team carried out public consultations in Kitamaat Village. Kitamaat 
Village, located on the east side of Kitimat Arm, is an active fishing area with two marinas (MK Bay 
Marina and the Kitamaat Village Marina, which is the base for most of the Haisla fishing vessels). 

2.3.4.1 Methodology 

A project representative interviewed local mariners in the Haisla Nation board office in Kitamaat Village. 
Each mariner was given a marine mammal survey form and associated map of the study area. For a copy 
of the marine mammal survey form, see Appendix A. 

The survey was designed to determine what species of marine mammals use the CCAA and where they 
tend to concentrate. Information also included time of year of the sightings, behaviour and vessel strikes. 
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3 Results of Baseline Investigations 

3.1 Overview 
Northern Gateway conducted three marine mammal survey programs, which included:  

• two aerial surveys  
• vessel-based surveys (five dedicated and three opportunistic)  
• a ‘creel’ survey of several local mariners to assess marine mammal encounters in the study area 

Methods, timing, seasons and rationales for the marine mammal surveys conducted by the study team are 
presented in Table 3-1. 

Table 3-1 Marine Mammals Surveys of the Study Area 
Method Timing Season Rationale 

Aerial • 15 –16 August 2005 
• 16 –17 May 2006 

• Summer 
• Spring 

• Meet field program objectives 
• Systematic coverage of study area in 

one day to limit the likelihood of 
recounting individual animals 

• Effective technique to identify marine 
mammals over large areas 

Vessel • 13–17 February 2009 
• 23–27 April 2009 
• 24 June– 5 July 2009 

(sea otter survey) 
• 10–13 September 2009 

• Winter 
• Spring 
• Summer 
• Fall 

• Meet field program objectives 
• Systematic coverage of study area to 

limit the likelihood of recounting 
individual animals 

• Effective technique to identify marine 
mammals over large areas 

• Alternative when weather restricts aerial 
surveys 

• Slower survey speed (as compared to 
aerial speeds) increases likelihood of 
detection and the ability to detect 
smaller marine mammals (e.g., 
porpoises) 

Opportunistic 
Vessel 

• 8–14 February 2006 
• 15–21 April 2006 
• 17–24 June 2006 
• 14–18 September 2009 

• Winter 
• Spring 
• Early summer 
• Fall 

• Collect opportunistic marine mammal 
data concurrently with vessel program 
designed to study birds within the same 
study area 

• Slower survey speed (as compared to 
aerial speeds) increases likelihood of 
detection and the ability to detect 
smaller marine mammals (e.g., 
porpoises) 
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3.2 Information Review 

3.2.1 Available Literature Specific to the Study Area 
A search for existing sources of literature on marine mammals in the study area found relatively few 
publically available studies or field data. Before 2006, the majority of publically available information on 
coastal British Columbia marine mammals was inferred from commercial whaling records (collected and 
analyzed by Nichol and Heise 1992; Gregr 2000; Nichol et al. 2002), studies conducted elsewhere 
(e.g., Hawaii, northern Washington, Alaska), population-level genetic analyses or professional opinion. 
These reports are discussed briefly below. Publications reporting on dedicated marine mammal studies 
that occurred in, or near, the study area are relatively recent (post 2006) and are also reviewed here. A 
summary of findings is provided at the end of this section. 

Money and Trites (1998) synthesized available information by species, the results of which roughly 
(due to the scale and general nature of maps provided) suggest the presence of harbour seals, Steller sea 
lions, Dall’s porpoises, killer whales, Pacific white-sided dolphins, and humpback whales in the study 
area, and harbour porpoises, gray whales and fin whales in nearby waters. Money and Trites (1998) 
reported an overall lack of information on the biology and distribution of marine mammals inhabiting 
Canada’s Pacific Coast and recommended coast-wide or representative area surveys to gain knowledge of 
population sizes and trends.  

Gregr and Trites (2001) integrated coastal British Columbia commercial whaling data from 1948 to 1967, 
oceanographic data and numerical habitat modelling to predict critical habitat of five large cetaceans 
(sperm, sei, fin, humpback and blue whales). Information pertaining to these five species, as it relates to 
the study area, is two-fold: model predictions (i.e., habitat value) and spatial locations of historic whale 
kills. Modelling results indicate a moderate to high probability of critical humpback whale habitat, 
moderate to low probability of fin whale habitat and a low probability of sei whale critical habitat in 
(or very near) the study area (Gregr and Trites 2001). Numerous historic kill locations of fin whales 
within or very near the study area, particularly in the Caamaño/Campania Sound region, suggest this area 
was once used by this species (primarily from June to September). In contrast, the lack of humpback 
whale kill locations (contrasted with moderate to high model predictions of humpback whale habitat) 
within the study area may indicate a lower level of whaling effort over the timeframe studied by Gregr 
and Trites, exploitation of this species before 19482

Cetacealab is a year-round whale research station located near the southern tip of Gil Island 
(Cetacealab 2009, Internet site). Established in 2001, its research is based on photographic identification 
of humpback whale flukes, killer whale saddle and dorsal fin markings and acoustic monitoring. 
Cetacealab operates three underwater hydrophones off Dougan Point on the east side of Campania Island 
and near Sea Brook Point and Burnes Passage on the west side of Princess Royal Island. Publically 

, or low use of this area by humpback whales. Gregr 
and Trites (2001) reported only one sei whale kill in Caamaño Sound, which confirms the prediction of 
lower value sei whale habitat there.  

                                                      
2 Further review of historic whaling related literature (e.g., Gregr et al. 2000; Nichol et al. 2002; Ford et al. 2009) 
suggests numerous humpback whales were harvested before 1948 (the start of the timeframe examined by Gregr and 
Trites 2001).  
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available studies or scientific research on marine mammals generated from Cetacealab were not found; 
however, limited information regarding timing, numbers of animals and behaviour is accessible on its 
website (Cetacealab 2009, Internet site).  

Information specific to the study area was not available in Gregr’s (2002) or Vasconcellos and Pitcher’s 
(2002) reviews of historic whaling in British Columbia. A review of the state of knowledge of the Queen 
Charlotte Basin (LGL Limited Environmental Research Associates 2004), which includes the CCAA, 
concluded an overall lack of available information regarding the distribution and abundance of marine 
mammals in the area and expressed caution in the interpretation of materials developed by the British 
Columbia Ministry of Environment (formerly the Ministry of Sustainable Resource Management) for the 
CRIMS (previously Coastal Resource Inventory) database. Parameters used to predict cetacean habitat in 
the CRIMS database are based on a limited understanding of cetacean habitat use in the province 
(e.g., marine mammal habitat value is sometimes designated based on water depth alone). In cases where 
sighting information was included in the designation of habitat value, sighting effort was inconsistent and 
did not represent real distributions or abundances, only presence at a particular location (LGL 2004). 
Review of the CRIMS database in 2009 suggests no change in the approach to habitat valuation 
(CRIMS 2009, Internet site) and harbour porpoise, killer whale, humpback whale, and Pacific white-sided 
dolphin habitat within the study area. The CRIMS database suggests that Dall’s porpoise, harbour seal, 
Steller sea lion and sea otter habitat do not occur within the study area (CRIMS 2009, Internet site). 

LGL (2004) solicited input from scientific experts, the public and Aboriginal groups in an attempt to 
address the lack of marine mammal abundance and distribution information in the Queen Charlotte basin. 
The following information was collected for the CCAA: 

• For humpback whales, medium-value habitat was identified in Grenville Channel, southeast of 
Farrant Island and the outer reaches of Caamaño Sound; the remainder of the CCAA is designated as 
low value habitat. 

• Medium-value habitat was identified throughout the study area for killer whales, Pacific white-sided 
dolphins and Dall’s porpoises. 

• For harbour porpoises, habitat is a mixture of low, medium and high value. Medium to high value 
habitat was identified in Foch Lagoon, Giltoyees Inlet, southeast of Farrant Island, Estevan Sound, 
Nepean Sound and Browning Entrance; the remaining areas provide low value habitat. 

• Low value Steller sea lion habitat surrounds Ashdown Island, and moderate value Steller sea lion 
habitat is found in the outer region of Caamaño Sound. (No data, or data gaps, exist for the remainder 
of the CCAA). 

• For harbour seals, the habitat is low value, except at Grenville Channel and southeast of Farrant 
Island, where medium-value habitat was identified. 

• Low value habitat throughout the study area was identified for fin, sei, blue, sperm and beaked 
whales. 

• No data, or data gaps, were identified for minke whales, Pacific right whales and sea otters. 
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Development of the Pacific North Coast Integrated Management Area (PNCIMA) has included the 
identification of ecologically and biologically significant areas (EBSAs) and important areas (IAs) 
(Clarke and Jamieson 2006). Marine mammalogists with expert knowledge of British Columbia waters 
(e.g., Dr. J. Ford, DFO) were consulted to identify IAs and assist in the interpretation of historic whale 
information and local sighting effort (which typically is not 100% reliable). IAs identified in, or near, the 
study area include (Clarke and Jamieson 2006): 

• highly important northern resident killer whale habitat encompassing all of Wright Sound, Whale 
Channel, Lewis Passage, Squally Channel, Otter Channel, Estevan Sound, Campania Sound and 
Caamaño Sound, as well as Browning Entrance and moderately important habitat in Principe Channel 

• highly important humpback whale habitat in most regions of the study area, except Principe Channel, 
Nepean Sound, Estevan Sound, Caamaño Sound and Kitimat Arm 

• moderately important fin whale habitat in Wright Sound, Whale Channel, Lewis Passage, Squally 
Channel, Campania Sound, Caamaño Sound and Estevan Sound 

• moderately important Steller sea lion habitat in Squally Channel, Campania Sound, Caamaño Sound, 
Estevan Sound, northern Principe Channel and Browning Entrance 

Ford3

Williams (2006) and Williams and Thomas (2007) reported on summer systematic marine mammal 
sighting surveys undertaken off the coast of British Columbia in 2004 and 2005. The primary objective of 
these surveys was to generate reliable abundance estimates of marine mammals in coastal waters in 
British Columbia, and to a lesser degree, within mainland inlets. Numerous, short, vessel-based transects 
were undertaken within the study area and four other mainland inlets at Wright Sound, Whale Channel, 
Lewis Passage, Squally Channel, Estevan, Nepean and Campania Sounds (Williams 2006); however, 
abundance estimates here were not provided. Transects completed within the study area did encounter 
Steller sea lions, harbour seals, harbour porpoises, Dall’s porpoises and humpback whales. Pacific 
white-sided dolphins and fin whales were observed just outside the study area. Killer whales, gray whales, 

 (2006) analyzed resident killer whale sightings from five different information sources for DFO’s 
assessment of critical resident killer whale habitat off the Pacific coast of Canada. Data specific to the 
study area came from field surveys undertaken in the 1990s by DFO and the Cetacealab field station 
located on Gil Island in the CCAA. Based on this information, potential critical northern resident killer 
whale habitat was determined in the Caamaño Sound region, including most of Wright Sound, Whale 
Channel, Lewis Passage, Squally Channel, Campania Sound, Estevan Sound and Caamaño Sound. All 
northern resident killer whale pods have been recorded in the Caamaño region, and the A, I and C pods 
have been observed most frequently. On days with observer effort within the Caamaño Sound area, a 
great number of encounters were recorded from April to June. Ford (2006) suggests the Caamaño Sound 
area serves as important northern resident killer whale foraging habitat, as it is associated with chinook 
salmon migrating from outer coast waters to spawning rivers in the Douglas Channel area, and in 
particular the Kitimat River. The final recovery strategy for Northern and Southern resident killer whales 
(DFO 2008) also includes a description of the potential critical habitat at the Caamaño Sound region. 

                                                      
3 Authorization to cite this publication was received from Dr. J. Ford (DFO; August 2009) 
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minke whales and elephant seals were not observed near or in the study area (Williams and 
Thomas 2007). Humpback whales and harbour seals appear to have been the more abundant species 
detected by Williams (2006) in, or near, the study area.  

Ford et al.’s (2009b) assessment of the potential recovery of humpback whales off the Pacific coast of 
Canada includes useful information on humpback whale abundance and distribution in, or near, the study 
area. Results of 26 dedicated DFO shipboard cetacean surveys between 2002 and 2008 depict numerous 
humpback whale sightings (1,906 in total) at Wright Sound, Lewis Passage, Whale Channel, Squally 
Channel, Campania Sound and the outer portions of Browning Passage (Figure 11 of Ford et al. 2009b). 
Few humpbacks were observed in Douglas Channel and one sighting was recorded in Kitimat Arm. No 
humpback whales were observed in Principe Channel or Caamaño Sound (Figure 11 of Ford et al. 
2009b). A review of 6,401 photo-identification records over a longer time frame, from 1984 to 2007, 
suggests similar distribution and abundances (Ford et al. 2009b); however, differences between this larger 
photo-identification dataset and the shipboard surveys include fewer sightings at the Browning Entrance 
region and greater humpback whale use of Principe Channel, Cammaño Sound, Douglas Channel and 
Verney Passage. This may be due to differences in survey effort or the considerable intra- and 
inter-annual variation observed in the distribution of humpback whales in British Columbia waters 
(Ford et al. 2009b). 

The following is a summary of available information and recent data on marine mammals within the 
study area: 

• Harbour seals, Steller sea lions, Dall’s porpoises, harbour porpoises, killer whales, Pacific white-sided 
dolphins and humpback whales are likely to occur in the study area. 

• Historic whaling information suggests that humpback, fin and sei whales once inhabited waters 
within the study area. 

• Marine mammal field studies occurred only in summer or early fall; studies in spring, winter and late 
fall were not found. 

• Information from dedicated marine mammal surveys off the British Columbia coast, including within 
the study area, is specific to humpback and killer whales only. 

• Waters surrounding Gil Island and the Caamaño Sound area have a greater abundance of marine 
mammals than elsewhere in the study area. 

• Humpback whales are the only baleen whales to have been observed in the study area, primarily in 
waters near Gil Island, the Caamaño Sound area and outer regions of Browning Entrance. 

• Killer whales and Dall’s porpoises are the only toothed whales to have been observed in the study 
area (at least in waters near Caamaño Sound). 

• Harbour seals and Steller sea lions are the only pinnipeds to have been observed in the study area 
(at least in waters near Caamaño Sound). 
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3.2.2 British Columbia Cetacean Sightings Network 
Data on marine mammals in the study area was obtained from the British Columbia Cetacean Sightings 
Network (BCCSN). The BCSSN is jointly managed by the Vancouver Aquarium and Fisheries and 
Oceans Canada (DFO); it was established to collect and compile sighting reports submitted by the public.  

Data from the BCCSN were collected opportunistically with limited knowledge of the temporal or spatial 
distribution of observer effort. As specified by the BCCSN, their data are not corrected for effort. For 
example, the absence of sightings in a particular area may reflect the lack of observers in that area, rather 
than the absence of cetaceans. While the data provide some description of habitat use by cetaceans, 
conclusions about cetacean absolute abundance, distribution and seasonality are not warranted. 
Information supplied by the BCCSN typically included the sighting location, number and behaviour of 
individuals and, less commonly, a description of the animal, its gender, age and size, and the 
environmental conditions and water depth. Similarly, it is not possible to evaluate the reliability 
(i.e., confidence) of species identification associated with the BCCSN data. Though it is reasonable to 
assume that distinct and easily observed features of killer whales were correctly identified by most 
observers, the same may not be true for other cetaceans. For example, subtle field identification features 
such as dorsal fin shape, which is a reliable way to differentiate fin whales from minke whales, or 
behaviour (possibly used to differentiate harbour porpoises from Pacific white-sided dolphins), may not 
be known by the general public or opportunistic observers. 

A summary of BCCSN data for the CCAA from 1985 to 2009 is provided in Table 3-2. Because of the 
large amount of data submitted by the BCCSN and the large spatial scale of the CCAA, this data is also 
presented in a series of figures. Figure 3-1 represents all data (i.e., marine mammal sightings) for the 
entire study area from 1985 to 2009. Five subsets of this information are shown with greater resolution in 
Figures 3-2 through 3-6. Species-specific BCCSN sightings throughout the CCAA are presented in 
Appendix B. 

The BCSSN data for the CCAA is summarized as follows: 

• Eight cetacean species have been reported in the study area, including the killer whale, humpback 
whale, Dall’s porpoise, harbour porpoise, gray whale, Pacific white-sided dolphin, fin whale and 
minke whale. 

• Cetaceans have been reported throughout the CCAA. 

• The most commonly reported cetacean is the humpback whale, followed by Dall’s porpoise and the 
killer whale. 

• Gray, fin and minke whales are rarely reported in the CCAA. 

• Cetaceans within the study area have been reported for all months of the year and most frequently 
during summer, although this does not imply increased abundance at this time of year. 

• Reports of cetaceans are greatest in Campania Sound, Squally Channel, Lewis Channel and between 
Maitland Island and northern Kitimat Arm. 



Marine Mammals 
Technical Data Report 
Section 3: Results of Baseline Investigations 

 

   

2010  Page 3-7 
 

Table 3-2 BCCSN Sightings Summary for the CCAA (1985 to 2009)  

Month 
Killer 
Whale 

Humpback 
Whale 

Dall's 
Porpoise 

Harbour 
Porpoise 

Gray 
Whale 

Pacific 
white-sided 

dolphin 
Fin 

Whale 
Minke 
Whale 

Total 
Sightings* 

Jan 1 0 8 0 0 3 0 0 12 
Feb 4 0 10 0 0 5 0 0 19 
Mar 1 6 23 1 0 7 0 0 38 
April 4 5 11 0 0 1 0 0 21 
May 7 7 5 0 0 0 0 1 20 
June 27 23 12 2 0 3 0 1 68 
July 20 53 16 3 1 2 1 3 99 
Aug 7 74 11 4 0 1 1 1 99 
Sept 2 54 17 2 2 3 0 0 80 
Oct 6 33 20 1 0 1 0 0 61 
Nov 7 14 18 1 0 4 0 0 44 
Dec 2 6 23 0 0 2 0 0 33 
Totals 88 275 174 14 3 32 2 6 594 

NOTE: 
* A sighting can be of one or more individuals (BCCSN 2006). 

Table 3-3 summarizes BCCSN cetacean sighting information in the CCAA; this information is presented 
by location in Figures 3-1 through 3-6, and by species in Appendix B. 

Table 3-3 BCCSN Distribution Summary for the CCAA 

Species 

General 
Distribution of 

Sightings within 
the CCAA 

Areas of Higher Sighting 
Density 

Areas of Lower Sighting 
Density 

Killer whale widespread • Campania Sound 
• Caamaño Sound 
• Wright Sound 
• Kitimat Arm 

• Nepean Sound 
• Principe Channel 
• Browning Entrance 
• Northern Squally Channel 

Humpback whale widespread • Waters adjacent to Gil 
Island 

• Campania Sound 
• Kitimat Arm 

• Nepean Sound 
• Principe Channel 
• Browning Entrance 
• Douglas Channel 

Dall’s porpoise widespread • Campania Sound 
• Northern Principe Channel 
• Wright Sound 
• Kitimat Arm 

• Nepean Sound 
• Lewis Passage 
• Browning Entrance 
• Caamaño Sound 
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Table 3-3 BCCSN Distribution Summary for the CCAA (cont’d) 

Species 

General 
Distribution of 

Sightings within 
the CCAA 

Areas of Higher Sighting 
Density 

Areas of Lower Sighting 
Density 

Harbour porpoise scattered • Estevan Sound 
• Maitland Sound region 

• Kitimat Arm 
• Douglas Channel 
• Nepean Sound 
• Squally Channel 
• Caamaño Sound 
• Northern Squally Channel 

Gray whale sparse • Western Browning 
Entrance 

• Campania Sound 

No sightings in most of the 
study area  

Pacific white-
sided dolphin 

scattered • northern Principe Channel 
• Estevan Sound 
• Campania Sound 
• Caamaño Sound 
• Wright Sound 

• Nepean Sound 
• Squally Channel 
• Browning Entrance 
• Douglas Channel 
• Kitimat Arm 

Fin whale sparse • Squally Channel 
• Caamaño Sound 

No sightings in most of the 
study area 

Minke whale sparse • Estevan Sound No sightings in most of the 
study area 
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3.2.3 Species Descriptions 
The following marine mammal species are likely to be present in the study area. This list was generated 
following a review of available literature, sighting information (e.g., BCCSN data) and public 
consultation (see Section 3.6). 

• Odontoceti – Toothed Whales 

• Killer whale (Orcinus orca) – both transient and northern resident ecotypes 
• Dall’s porpoise (Phocoenoides dalli) 
• Harbour porpoise (Phocoena phocoena) 
• Pacific white-sided dolphin (Lagenorhynchus obliquidens) 

• Mysticeti – Baleen Whales 

• Gray whale (Eschrichtius robustus) 
• Fin whale (Balaenoptera physalus) 
• Humpback whale (Megaptera novaeangliae) 
• Minke whale (Balaenoptera acutorostrata scammonii) 

• Mustelidae 

• Sea otter (Enhydra lutris)4

• Pinnipedia  

 

• Steller sea lion (Eumetopias jubatus) 
• Harbour seal (Phoca vitulina richardsi) 

Marine mammal species known to occur in other parts of British Columbia but not expected within the 
study area include: 

• Sperm whale (Physeter macrocephalus) 
• Pygmy sperm whale (Kogia breviceps) 
• Dwarf sperm whale (Kogia sima) 
• Beaked whales: 

• Baird’s (Berardius bairdii) 
• Stejneger’s (Mesoplodon stejneri) 
• Hubbs’ (Mesoplodon carlhubbsi)  
• Cuvier’s (Ziphius cavirostris) 

• Short-finned pilot whale (Globicephala macrorhynchus) 
• False killer whale (Pseudorca crassidens) 
• Striped dolphin (Stenella coeruleoalba) 
• Common dolphin - long-beaked (Delphinus capensis) and short-beaked (Delphinus delphis) 
• Risso’s dolphin (Grampus griseus) 

                                                      
4 Although the sea otter is not believed to inhabit the CCAA currently, it is included in this list because predictions 
based on its current distribution suggest that its range may expand into the study area within the next few years. 
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• Northern right whale dolphin (Lissodelphis borealis) 
• Blue whale (Balaenoptera musculus) 
• Sei whale (Balaenoptera borealis) 
• North Pacific right whale (Eubalaena japonica) 
• California sea lion (Zalophus californianus) 
• Northern fur seal (Callorhinus ursinus) 
• Northern elephant seal (Mirounga angustirostris)  

Although sightings are unlikely, any of the species in this list may be seen within the study area. Because 
such occurrences would be considered rare, these species are not discussed further. 

Below is a general summary of available information for marine mammals likely to be present within the 
study area. 

Killer Whale (Orcinus orca) 

Killer whales, or orcas, are highly social and travel in groups called pods (Baird and Whitehead 2000). 
Pods typically comprise 5 to 20 whales, although some pods may combine to form groups of 100 or more 
individuals. Killer whales are thought to communicate using high-pitched calls and detect and stun their 
prey using echolocation (bouncing a series of high-pitched clicks off objects to determine location).  

Killer whales are found throughout British Columbia’s marine waters, including in long inlets, narrow 
channels and deep embayments (Baird 2001b). The actual home range size of killer whales is not known; 
however, individuals have been documented travelling as far as 2,660 km and up to 160 km in a 24-hour 
period (Baird 2001b). Based on differences in genetics, acoustics, social behaviour, morphology, diet and 
range, killer whales residing off the coast of British Columbia are divided into four distinct populations: 
southern resident, northern resident, transient and offshore (COSEWIC 2006, Internet site). The northeast 
Pacific northern resident and northeast Pacific transient killer whale populations are the most likely to use 
the study area (LGL 2004). 

Northern Resident Killer Whale 

Based on acoustic differences, the northern resident killer whale population is divided into three clans: A, 
G and R, containing 34 matrilines (DFO 2008). There is no evidence that clans are restricted to specific 
regions, although they do appear to have regional preferences. Of the three northern resident killer whale 
clans, the R clan appears to prefer the northern extent of the population’s range (DFO 2008).The northern 
resident killer whale population frequents the coastal waters between central Vancouver Island and Dixon 
Entrance (COSEWIC 2001). According to internet reports, Cetacealab often detects members of the A 
clan in the study area (North Coast Cetacean Society 2006, Internet site). 

The northern resident killer whale population experienced a decline of 7% between 1997 and 2003, and 
subsequently increased to 205 members in 2003 (DFO 2008). A 2004 census estimated the northern 
resident population to be 219 individuals (Ford et al. 2005). Due to this small size, the population was 
designated as threatened by COSEWIC in 2008 and is blue-listed by the Province of British Columbia 
(British Columbia Conservation Data Centre 2009, Internet site). Censuses for resident killer whales are 
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done using photo-identification of dorsal fin and saddle markings, which serve as fingerprints for 
identifying individuals (Trites and Barrett-Lennard 2001). 

Resident killer whales travel in tight matrilineal social groups and feed on fish, relying primarily on 
chinook salmon as well as chum salmon. Twenty-two species of fish have been identified as part of the 
northern resident killer whale’s diet. However, these whales tend to feed preferentially on salmon, 
especially chinook from May through August (Ford et al. 1998; Ford et al. 2005; Ford et al. 2009a). Coho 
salmon are taken in low numbers from June to October, but sockeye and pink are not considered 
significant prey species despite their high seasonal abundance. After most chinook salmon have migrated 
upriver to spawn, killer whales prey on the large runs of chum salmon that arrive in September and 
October (Ford and Ellis 2005). A variety of threats may directly affect the northern resident killer whale 
population, particularly because of the small size of the population. Threats include environmental 
contaminants (including oil spills), reduced prey availability, disturbance and noise pollution (from 
vessels and other industrial activities) (DFO 2008). Recent studies of environmental contaminants in 
British Columbia’s killer whales have revealed that they are among the most PCB-contaminated marine 
mammals in the world (Ross et al. 2000). While there are likely thousands of chemicals to be found in 
killer whales, persistent organic pollutants (POPs), including polychlorinated biphenyls (PCBs) and DDT, 
are particularly worrisome because they tend to bioaccumulate in fatty tissues and are toxic 
(COSEWIC 2001). The effect of food availability on killer whale populations was demonstrated when a 
sharp drop in coast-wide chinook abundance during the late 1990s was closely associated with a major 
decline in resident killer whale survival (Ford et al. 2005).  

Transient Killer Whale 

The transient population of killer whales is red-listed by the British Columbia government 
(British Columbia Conservation Data Centre 2009, Internet site), designated as ‘threatened’ by 
COSEWIC, and listed as ‘threatened’ under Schedule 1 of the SARA. As of 1999, the population was 
estimated to number approximately 219 individuals (Ford and Ellis 1999). However, defining members of 
the transient population is not as straightforward as it is for members of resident killer whale populations, 
largely because transients are not seen as reliably as residents (COSEWIC 2001). 

These animals travel in small groups, typically one to three individuals, over a wide range (California to 
Alaska) and are not confined to any single small area (Trites and Barrett-Lennard 2001). Unlike residents, 
which feed exclusively on fish and cephalopods, transients feed on other marine mammals, particularly 
harbour seals, porpoises and sea lions (Ford et al. 1998).  

The most pressing anthropogenic threats to transient killer whales are thought to be environmental 
contaminants and noise disturbance. As apex predators, transient killer whales feed high in the food web, 
meaning their diet comprises other animals that are already contaminated with POPs (Ross et al. 2000). 
Transient killer whales vocalize much less frequently than residents (Deecke et al. 2005) so as not to be 
detected by their mammalian prey. Because they rely heavily on their ability to detect prey acoustically, 
increases in underwater noise may reduce their foraging efficiency.  
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Dall’s Porpoise (Phocoenoides dalli) 

Dall’s porpoises are found only in the North Pacific, ranging from Baja California to Alaska. They are 
common to both offshore and deep coastal waters of British Columbia, either singularly or in groups of 
up to several hundred individuals (Money and Trites 1998). Data gaps exist regarding the location of 
important Dall’s porpoise calving, breeding and feeding habitat in British Columbia (Money and 
Trites 1998). Dall’s porpoises are known to eat a wide variety of species, including squid, capelin, 
sardines, herring, deep-sea smelt, hake and lanternfish. 

The North Pacific population of Dall’s porpoises is estimated at over 1.5 million individuals 
(Calambokidis and Baird 1994; Keple 2002) and is not considered at risk in British Columbia or Canada 
(British Columbia Conservation Data Centre 2009, Internet site).  

Harbour Porpoise (Phocoena phocoena)  

Harbour porpoises are found year-round throughout the shelf waters of British Columbia, with the 
exception of some deepwater inlets and fjords (Baird 2003). Little information is available on current or 
historic abundance or trends of harbour porpoises in British Columbia, and available data is largely 
restricted to the southern inshore parts of the province, such as Juan de Fuca Strait (Baird 2003). 
However, assessments of harbour porpoises in U.S. coastal waters to the north and south of British 
Columbia have revealed fairly large populations. For example, populations of harbour porpoises in 
southeastern Alaska, including both inside and outside waters, have totalled about 10,000 animals 
(Angliss et al. 2001). Genetic testing has shown that harbour porpoises along the west coast of North 
America are not migratory and occupy restricted home ranges (Wang et al. 1996). 

Harbour porpoises typically feed on a diverse diet of small fish and squid, such as Pacific herring and 
hake (COSEWIC 2003a). Their seasonal movements appear to be inshore-offshore, rather than 
north-south, likely as a response to the abundance and distribution of food resources (LGL 2004).  

Harbour porpoises are sensitive to human activities, particularly continued development and use of their 
prime habitat. They are extremely shy and easily displaced by underwater noise, and are thus rarely seen 
in highly developed areas (Baird 2003). Consequently, the harbour porpoise is blue-listed in British 
Columbia (British Columbia Conservation Data Centre 2009, Internet site), designated as ‘special 
concern’ by COSEWIC, and listed as ‘special concern’ under Schedule 1 of the SARA (Baird 2003; 
COSEWIC 2003a) .  

In British Columbia, mortality due to entanglement in fishing gear is extremely common, with annual 
mortality typically between 11 and 102 individuals (Hall et al. 2005). POP levels have been found to be 
highly elevated in harbour porpoises in the Strait of Georgia, and this may also be an issue for northern 
groups (COSEWIC 2003a). 

Pacific White-sided Dolphin (Lagenorhynchus obliquidens) 

Pacific white-sided dolphins are endemic to the temperate waters of the North Pacific and are common 
both on the high seas and along continental margins in shelf and slope waters (LGL 2004). Although 
commonly seen, little is known about the population of the Pacific white-sided dolphin in British 
Columbia waters. Currently, no accurate population assessment exists; many assessments from 
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boat-based surveys have been questioned, as the dolphins’ attraction to vessels may lead to overestimates. 
Nonetheless, the species is designated ‘not at risk’ by COSEWIC and is yellow-listed by the Province of 
British Columbia (British Columbia Conservation Data Centre 2009, Internet site). 

In British Columbia, Pacific white-sided dolphins move inshore/offshore throughout the year. The largest 
congregation of this species observed was reported offshore and was estimated to be close to 6,000 
individuals travelling together (British Columbia Cetacean Sightings Network 2006, Internet site). Pacific 
white-sided dolphins are opportunistic predators that feed on a variety of fish and cephalopods, including 
salmon, herring, pollock, shrimp, sablefish, smelt and squid (British Columbia Cetacean Sightings 
Network 2006, Internet site). Their distribution and abundance along the coast is likely influenced by 
cycles in prey distribution and abundance. These dolphins are more common in coastal waters during fall 
and winter and move offshore in spring and summer in response to the movement of their prey 
(LGL 2004).  

Gray Whale (Eschrictius robustus) 

Gray whales are blue-listed by the Province of British Columbia (British Columbia Conservation Data 
Centre 2009, Internet site), designated as ‘special concern’ by COSEWIC, and listed as ‘special concern’ 
under Schedule 1 of the SARA.  

Only gray whales belonging to the eastern North Pacific population occur in Canadian waters. This 
population is generally migratory, spending winters breeding in warm temperate waters and summers 
feeding in the Bering, Chukchi, and Beaufort seas (COSEWIC 2004). Virtually the entire population 
(approximately 18,000 animals in 2002) passes through the coastal waters of British Columbia in spring 
and fall on their migration (COSEWIC 2004). Some gray whales do not complete the full migration to 
arctic feeding grounds and spend the summer feeding in temperate waters off the coast of British 
Columbia. Summer resident gray whales have a high degree of site fidelity and tend to return to the same 
feeding sites year after year (Calambokidis et al. 2002). Reports of feeding gray whales in summer have 
come from the west coasts of Calvert Island, as well as Dundas Island and Aristazabal Island, south of the 
CCAA (COSEWIC 2004). 

Because migrating gray whales travel close to shore, population surveys are considered to be relatively 
accurate. The estimated size of the eastern North Pacific population was 18,761 in 2001 and 17,414 in 
2002, suggesting an annual decrease of approximately 10% since 1998 (COSEWIC 2004). It is unclear 
whether these lower population estimates reflect a true decline or are the result of many animals not 
migrating all the way south to the breeding lagoons in those years. A photographic identification study 
conducted between California and southeast Alaska estimated that there were between 200 and 
225 summer residents feeding in Pacific coastal waters (Calambokidis et al. 2002; 
Calambokidis et al. 2004).  

Summer residents prefer shallow, nearshore habitats with mud or sand bottoms (COSEWIC 2004), but 
have also been seen feeding in eelgrass and kelp beds, in the ocean water column and at the surface 
(Darling et al. 1998). Evidence suggests gray whales are opportunistic feeders, preying on a broad range 
of species such as amphipods, ghost shrimp and small clams. Summer residents also feed extensively on 
planktonic invertebrates such as crab larvae and mysid shrimp, as well as herring spawn 
(COSEWIC 2004). Based on the diverse nature of gray whale feeding habits, they likely use most of the 
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nearshore habitat along the outer coast of British Columbia and some sheltered bays in the inside 
waterways (COSEWIC 2004). A substantial number of habitat areas within the study area match the 
description of possible gray whale feeding areas. 

Current threats to the gray whale population include increased anthropogenic activity in breeding lagoons, 
limited feeding ground habitat, vessel strikes and entanglement in fishing gear (COSEWIC 2004).  

Fin Whale (Balaenoptera physalus) 

Fin whales are red-listed by the Province of British Columbia (British Columbia Conservation Data 
Centre 2009, Internet site), designated as ‘threatened’ by COSEWIC, and listed as ‘threatened’ under 
Schedule 1 of the SARA. Based on severe depletion due to coastal and pelagic whaling operations, and a 
lack of sufficient time for recovery, it is inferred that the present Pacific population of fin whales is below 
50% of its level 60 to 90 years ago (COSEWIC 2005). Individuals continue to be at risk from ship strikes 
and entanglement in fishing gear. 

Pre-commercial whaling estimates of fin whale numbers in the North Pacific are 40,000 to 
45,000 individuals. Post whaling, perhaps 13,000 to 19,000 remained, most of them in the eastern half of 
the Pacific basin (COSEWIC 2005). The most recent minimum population estimate for the 
California/Oregon/Washington region (early 2000s) is about 2,500 individuals (COSEWIC 2005). Fin 
whales have been reported in offshore waters in Hecate Strait, Dixon Entrance and near the shelf-edge 
boundary of Queen Charlotte Sound. Winter sightings have also been reported at the north end of 
Vancouver Island and in Hecate Strait (Large Whale Recovery Team 2005). 

In the North Pacific, some fin whales (mostly young) have been observed spending the summer feeding 
off British Columbia, in both shelf-edge and on-shelf waters (COSEWIC 2005). Fin whales’ diet is 
considered as much a function of availability as preference, and the whales tend to forage on a variety of 
species. In the North Pacific, their diet is dominated by euphausiids, followed by copepods, with some 
fish and squid (COSEWIC 2005).  

Major threats to fin whales include bycatch in fisheries, ship strikes and acoustic disturbance from 
industrial development (COSEWIC 2005). 

Humpback Whale (Megaptera novaeangliae) 

Like most other baleen whales, humpback whales exhibit seasonal migrations from high-latitude feeding 
areas in summer to low-latitude breeding and calving areas in winter, thus Canadian waters are used 
primarily for feeding. Humpback whales that use British Columbia waters appear to be well below 
historical numbers and have not returned to some portions of their former range; for example, two 
extirpated British Columbia populations have shown no sign of rescue (COSEWIC 2003b). 
Consequently, the North Pacific population of humpback whales is blue-listed by the Province of British 
Columbia ( British Columbia Conservation Data Centre 2009, Internet site), designated as ‘threatened’ by 
COSEWIC, and listed as ‘threatened’ under Schedule 1 of the SARA. However, the Pacific population 
appears to be increasing. As of October 2009, a formal recovery strategy under SARA is being developed. 
As such, critical habitat of this species has not yet been formally designated.  
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Worldwide humpback populations were drastically reduced due to commercial whaling. Pre-exploitation 
population estimates for the North Pacific report approximately 15,000 individuals, though this value is 
not considered to be a rigorous estimate (COSEWIC 2003b). DFO has been cataloguing individual 
humpback whales observed in British Columbia since 1984 via photographic identification of their tail 
flukes. A recent analysis of this dataset suggests that between 1,428 and 3,856 humpback whales make 
use of British Columbia waters, depending on the method used and time frame considered 
(Rambeau 2008). The most recent estimate for the NP population, excluding calves, is 18,302 individuals 
(Calambokidis et al. 2008). Estimates of humpback whale abundance in the study area are not available. 

There is some evidence that whales that feed off British Columbia represent two feeding aggregations, 
separate from those to the north and south. The high level of feeding ground fidelity suggests that if 
animals are removed from a particular area, it is unlikely that it will be rapidly repopulated from other 
areas (COSEWIC 2003b). There are also differences in the migratory destinations of whales in these 
different feeding areas: whales that feed near the coasts of California, Oregon and Washington primarily 
winter in the waters off Mexico and Central America, while whales that feed near the coast of 
southeastern Alaska primarily winter in the waters off Hawaii. In contrast, humpback whales feeding near 
the coast of British Columbia migrate to several wintering grounds without a clear preference 
(COSEWIC 2003b). However, some humpback whales are present year-round along the northern coast of 
British Columbia, including areas in the CCAA (Ford 2005, pers. comm.). 

Major threats to the North Pacific humpback whale population include entanglement in fishing gear, 
collisions with vessels, acoustic disturbance and exposure to acute pollutants.  

Minke Whale (Balaenoptera acutorostrata) 

Minke whales are yellow-listed in British Columbia and were designated as ‘not at risk’ by COSEWIC in 
2006 ( British Columbia Conservation Data Centre 2009, Internet site) and have not been assessed by 
COSEWIC to date. Minke whales have never been abundant in British Columbia waters, despite being 
among the most commonly seen baleen whales in some regions along the Pacific coast. There is no 
population estimate for these whales and little is known about their distribution in British Columbia 
(Money and Trites 1998).  

Minke whales are thought to migrate south from Alaska during winter, but some also have home ranges 
in Washington and central California (Carretta et al. 2005). Within British Columbia, it is unknown if 
minke whales migrate or develop home ranges (LGL 2004). In the North Pacific, minke whales feed 
primarily on small schooling fish using gulping, skimming and lunge techniques (Shore 1999). Minke 
whales often enter coastal areas and frequently enter bays, inlets and estuaries to search for prey 
(LGL 2004). 

Sea Otter (Enhydra lutris) 

Sea otters are red-listed in British Columbia ( British Columbia Conservation Data Centre 2009, Internet 
site), designated as ‘special concern’5

                                                      
5 Sea otters were down-listed to ‘special concern’ by COSEWIC in April 2007. 

 by COSEWIC, and listed as ‘special concern’ under Schedule 1 of 
the SARA. 
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Historically, most of the outer British Columbia coast was likely occupied by sea otters; however, an 
intensive maritime fur trade that began in the 1700s extirpated sea otters throughout much of their global 
range. The current population is thought to occupy a mere 25 to 33% of its estimated historic distribution 
(COSEWIC 2007) .  

Sea otters were reintroduced to British Columbia during 1969 to 1972, and they presently occur along 
much of the west coast of Vancouver Island and along a small section of the central coast 
(COSEWIC 2007). A 2001 survey counted 2,673 otters along the Vancouver Island coast and 507 on the 
central coast. A log-linear regression indicates the population on the central coast grew at 12.4% per year 
between 1990 to 2004, a seemingly low growth rate given the amount of unoccupied habitat available 
(COSEWIC 2007).  

In British Columbia, sea otters are typically most abundant in exposed southern coastal areas with 
shallow rocky reefs. During the winter months, they appear to move to more sheltered areas within their 
home ranges (COSEWIC 2007). Kelp beds are also considered an important habitat for sea otters, often 
used for rafting and as feeding grounds.  

Sea otters feed on a wide variety of benthic invertebrates and consume their prey at the surface. As the 
abundance of preferred prey, such as sea urchins, is reduced, sea otters diversify their diet to include 
various species of bivalves, snails, chitons, crabs, sea stars and even fish (COSEWIC 2007).  

The sea otter population is still relatively small, but expanding, and in time could potentially occupy parts 
of the study area. Much of the habitat in the study area, particularly Estevan Sound, Caamaño Sound, 
Principe Channel and Browning Entrance, appears to be suitable for the establishment of the sea otter 
population in the years to come. 

Harbour Seal (Phoca vitulina) 

Harbour seals are yellow-listed by the Province of British Columbia (British Columbia Conservation Data 
Centre 2009, Internet site) and are considered ‘not at risk’ by COSEWIC. Harbour seals occur in coastal 
and estuarine habitats throughout British Columbia and are often seen hauled out resting on tidal reefs, 
boulders and sandbars. Harbour seals do not congregate at rookery sites as sea lions do, instead breeding 
occurs throughout their range (LGL 2004). Harbour seals are considered non-migratory, and local 
movements are associated with factors such as weather, tides, season, food availability, and reproduction 
(Money and Trites 1998). 

The population growth of harbour seals in British Columbia is stable and has likely recovered to levels 
that are comparable to those that existed prior to predator control programs and commercial harvesting 
(Olesiuk 1999). The most recent abundance estimate for the British Columbia population is 
108,000 individuals (Olesiuk 1999).Within the study area, Coste Rocks was identified as a known 
harbour seal haulout in the Marine Mammal Public Consultation Survey by Kevin Stewart and Kelly6

                                                      
6 The last name for this survey respondent is not available. 

. 
Harbour seals are considered an opportunistic predator, typically taking advantage of locally abundant 
prey. As such, their diet varies seasonally and regionally with prey availability (Baird 2001a), but 
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typically consists of herring, eulachon, hake, octopus, squid and salmon (Money and Trites 1998; 
LGL 2004). In the northern population, pupping occurs in June through July (Baird 2001a). 

Current threats to harbour seal populations include incidental mortality in fisheries, direct killing 
(illegal or permitted culling associated with aquaculture, fisheries, or Aboriginal hunts), oil spills, POP 
accumulation, coastal developments, displacement from feeding and breeding sites by acoustic 
harassment or vessel traffic, and depleted food sources (Baird 2001a).  

Steller Sea Lion (Eumetopias jubatus) 

Steller sea lions are blue-listed by the Province of British Columbia (British Columbia Conservation Data 
Centre 2009, Internet site), designated as ‘special concern’ by COSEWIC, and listed as ‘special concern’ 
under Schedule 1 of the SARA. Steller sea lions within British Columbia are part of the eastern Pacific 
population, which ranges from California to southeast Alaska.  

There are three main types of terrestrial sites used by Steller sea lions: rookeries where sea lions breed, 
mate, give birth and nurse, year-round haulouts, and winter haulouts (COSEWIC 2003c). Twenty-one 
year-round haulout sites have been identified on the British Columbia coast, most along the outer exposed 
coast (COSEWIC 2003c). Ashdown Island has been identified as a winter haulout site for Steller sea lions 
and is located off the southern tip of Gil Island in the study area. 

There are three main breeding areas within British Columbia: the Scott Islands off the northwest tip of 
Vancouver Island, with rookeries on Triangle, Beresford and Maggot Islands; Cape St. James off the 
southern tip of the Queen Charlotte Islands, with rookeries on the Kerouard Islands; and off Banks Island 
on the northern mainland coast, with rookeries on North Danger Rocks (COSEWIC 2003c). 

It is thought that Steller sea lions in British Columbia were depleted to about one-quarter of their historic 
size by predator control and commercial harvesting. A 2002 survey estimated the total number of Steller 
sea lions inhabiting the coastal waters of British Columbia during breeding season to be 18,400 to 
19,700 individuals. The entire eastern population was estimated to have numbered approximately 45,000 
individuals during this time (COSEWIC 2003c). 

The Steller sea lion diet is varied, with over 50 species of fish and invertebrates identified as prey. Diet 
varies according to which prey are locally and seasonally most abundant or accessible. Preferred prey 
appears to be small- or medium-sized schooling fish, including herring, hake, sand lance, salmon, 
eulachon and sardines (COSEWIC 2003c). Secondary prey species include rockfish, dogfish, flounder, 
skate, octopus, squid, mussels, clams, crabs and in rare cases sea birds and other species of seals 
(COSEWIC 2003c). 

Identified threats to the Steller sea lion population include hunting, incidental take in fishing gear, 
entanglement in debris, catastrophic accidents, environmental contamination and displacement or 
degradation of their habitat. Steller sea lions are known to be and extremely skittish species (Kucey 2005) 
and Because there are only three breeding and birthing locations in British Columbia, Steller sea lions are 
very susceptible to displacement from rookeries, especially during pupping season (COSEWIC 2003c). 
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3.3 Aerial Surveys 

3.3.1 August 2005 
Aerial surveys for marine mammals were completed within the CCAA on 15 and 16 August 2005 and 
16 and 17 May 2006 (Figure 3-7).  

Marine mammal sightings from the August 15 and 16 aerial surveys are shown in Figure 3-7. Both survey 
days were completed in excellent viewing conditions, with minimal whitecaps and negligible sun glare. In 
many cases, observers detected fish jumping. Due to the excellent viewing conditions and restricted 
spatial nature of the study area, a large percentage of the CCAA (excluding Principe Channel) was 
surveyed with reasonable certainty. 

Approximately 436 km of aerial survey effort occurred on 15 August and 366 km on 16 August. With the 
probability of marine mammal detection typically optimal within 1 km (at 305 m elevation) of each side 
of the aircraft (see Section 2.3.2.2 Methodology), approximately 872 km2 was covered on 15 August and 
732 km2 on 16 August. The total study area represents approximately 2,084 km2; thus the 15 and 
16 August surveys represent a minimum coverage of 41.8 and 35.1%, respectively. 

There were ten confirmed marine mammal sightings during the 15 August survey (see Table 3-4). Six of 
these sightings were humpback whales, including three singles, a pair, and an incidental pair that was 
sighted post-survey (off-transect) off the east side of Gil Island. The other sightings were of sea lions, 
including a single and a group of approximately 30 individuals hauled out near the southern tip of 
Ashdown Island, and harbour seals. There were also nine unidentified marine mammal sightings. 

There were three confirmed marine mammal sightings during the 16 August survey, all of which were 
humpback whales, including one pair and two groups of three. Sixteen unidentified marine mammal 
sightings (footprints, disturbances, blows) were also noted. Table 3-5 is a summary the survey results. 
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Table 3-4 Aerial Sightings – August 15, 2005 

ID 
 

Species1 

 

Number of 
Individuals 

 
Date 

 

Distance 
from 

vessel 
(m) 

Location  
 

Behaviour 
 

MM_15_8_05-1 UC   15/08/05  Whale Channel At surface 
MM_15_8_05-2 HW 1 15/08/05 886 Wright Sound At surface 
MM_15_8_05-3 UC  15/08/05 275 Lewis Passage At surface 
MM_15_8_05-4 UP   15/08/05  Squally Channel At surface 
MM_15_8_05-5 UC  15/08/05 295 Squally Channel At surface 
MM_15_8_05-6 HS 1 15/08/05  Squally Channel At surface 
MM_15_8_05-7 HW 2 15/08/05 550 Squally Channel At surface 
MM_15_8_05-8 HW 1 15/08/05 363 Campania Sound At surface 
MM_15_8_05-9 UP  2 15/08/05 305 Campania Sound At surface 
MM_15_8_05-10 UP  3 15/08/05 305 Campania Sound At surface 
MM_15_8_05-11 SS 1 15/08/05 436 Campania Sound At surface 
MM_15_8_05-12 HW 1 15/08/05 256 Caamaño Sound At surface 
MM_15_8_05-13 SS 30 15/08/05  Caamaño Sound Hauled out 
MM_15_8_05-14 HS 1 15/08/05  Caamaño Sound At surface 
MM_15_8_05-15 HW 1 15/08/05 256 Loredo Channel At surface 
MM_15_8_05-16 HW 2 15/08/05 150 Whale Channel feeding  

NOTES: 
1 HW: Humpback whale  

HS: Harbour seal 
SS: Steller sea lion 
UC: Unknown cetacean 
UP: Unknown pinniped 
UM: Unidentified marine mammal 
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Table 3-5 Aerial Sightings – August 16, 2005 

ID 
 

Species1 

 

Number of 
Individuals 

 Date 

Distance 
from vessel 

(m) 
Location  

 
Behaviour 

 
MM_16_8_05-5 UC 1 16/08/05 998 Wright Sound Dive 
MM_16_8_05-6 HW  2 16/08/05 436 Wright Sound At surface 

MM_16_8_05-8 UM 2 16/08/05 1569 Wright Sound At surface 

MM_16_8_05-9 UC 2 16/08/05 755 Lewis Passage At surface 
MM_16_8_05-10 UC 1 16/08/05 256 Squally Channel Dive 
MM_16_8_05-11 UC 4 16/08/05 None Squally Channel Dive 
MM_16_8_05-12 UP 1 16/08/05 1926 Squally Channel At surface 
MM_16_8_05-13 UP 1 16/08/05 998 Mouth of Cridge 

Passage  
At surface 

MM_16_8_05-15 UC 1 16/08/05 436 Mouth of Tuwartz 
Inlet 

At surface 

MM_16_8_05-16 UP  5 16/08/05 N/A Mouth of Tuwartz 
Inlet 

At surface 

MM_16_8_05-17 UP 1 16/08/05 755 Squally Channel At surface 
MM_16_8_05-20 UP 1 16/08/05 1569 Squally Channel At surface 
MM_16_8_05-21 UC 1 16/08/05 436 Squally Channel Jumping 
MM_16_8_05-22 UP 2 16/08/05 508 Campania Sound  At surface 
MM_16_8_05-23 UP 1 16/08/05 N/A Caamaño Sound At surface 
MM_16_8_05-24 UP 1 16/08/05 795 Caamaño Sound At surface 
MM_16_8_05-25 HW 3 16/08/05 N/A Caamaño Sound At surface 
MM_16_8_05-26 HW  3 16/08/05 2902 Caamaño Sound At surface 
MM_16_8_05-29 UC 1 16/08/05 1569 Caamaño Sound At surface 

NOTES: 
1 HW: Humpback whale  

HS: Harbour seal 
SS: Steller sea lion 
UC: Unknown cetacean 
UP: Unknown pinniped 
UM: Unidentified marine mammal 

N/A: Not available 
Sightings in the disturbed area are not included in the table. Approximately four footprints were recorded near 
Wright sound during this survey. 

The primary activity of the humpback whales appeared to be feeding. Sighting MM_15_8_05-16 
consisted of two humpback whales feeding on a school of fish in a bay on the southern side of Gil Island 
(see Figure 3-8). This figure also depicts the optimal sighting conditions at the time of the surveys. 
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Figure 3-8 Feeding Humpback Whale 

3.3.2 May 2006 
Flight paths and marine mammal sightings of the May 16 and 17, 2006 aerial marine mammal survey are 
shown in Figure 3-9. Both survey days were completed in excellent viewing conditions, with minimal 
white caps and negligible sun glare. Relatively few cetacean sightings were made in the study area. Dall’s 
porpoises were observed in Kitimat Arm and Douglas Channel and individual killer whales (presumed as 
transients) were observed in Campania Sound and Principe Channel. Harbour porpoises and Steller sea 
lions were commonly sighted in most of the CCAA; however, harbour seals were not observed in 
Principe Channel. 

Approximately 539 km of aerial survey effort was conducted on 16 May and 583 km on 17 May. Given 
that optimal marine mammal detection is expected within 1 km (at 305 m elevation) of each side of the 
aircraft (see Section 2.3.2.2 Methodology), approximately 1,078 km2 was covered on 16 May and 
1,166 km2 on 17 May. The total study area represents approximately 2,084 km2; thus, the 15 and 16 
August surveys represent a minimum coverage of 51.7 and 56.0%, respectively. This coverage is likely an 
underestimate given that the prevailing environmental conditions would have notably increased the 
likelihood of detection over greater distances from the aircraft. 
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There were 13 marine mammal sightings on May 16, 2006 and 15 on May 17, 2006. Table 3-6 
summarizes results for this survey. 

Table 3-6 Aerial Sightings – May 16 to 17, 2006 

ID 
 

Species1 

 

Number of 
Individuals 

 Date 

Distance 
from vessel 

(m) 
Location 

 
Behaviour 

 
MM_16_05_06-1 KW 1 16/05/06 500 Principe Channel Travelling 
MM_16_05_06-2 SS 1 16/05/06 300 Principe Channel At surface 

MM_16_05_06-3 HS 1 16/05/06 N/A Principe Channel At surface 
MM_16_05_06-4 KW 1 16/05/06 400 Campania Sound Travelling 
MM_16_05_06-5 SS 20 16/05/06 100 Ashdown Island Haul out 
MM_16_05_06-6 SS 1 16/05/06 200 Wright Sound At surface 
MM_16_05_06-7 SS 2 16/05/06 200 Kitkiata Bay At surface 
MM_16_05_06-8 HS 1 16/05/06 100 Douglas Channel Hauled out 
MM_16_05_06-9 UP 1 16/05/06 400 Douglas Channel  At surface 
MM_16_05_06-11 HS 30 16/05/06 100 Coste Rocks Hauled out  
MM_16_05_06-12 SS 1 16/05/06 100 Kitimat Arm At surface 
MM_16_05_06-13 DP 2 16/05/06 200 Kitimat Arm Feeding 
MM_16_05_06-14 SS 1 16/05/06 200 Kitimat Arm  At surface 
MM_17_05_06-1 HS 5 17/05/06 100 Chatham Sound Hauled out 
MM_17_05_06-2 SS 30 17/05/06 200 Isnor Rock Hauled out 
MM_17_05_06-3 SS 4 17/05/06 200 Beauchemin Channel At surface 
MM_17_05_06-4 SS 5 17/05/06 100 Beauchemin Channel Feeding 
MM_17_05_06-5 SS 25 17/05/06 200 Ashdown Island At surface 
MM_17_05_06-6 SS 1 17/05/06 300 Campania Sound At surface 
MM_17_05_06-7 HS 4 17/05/06 200 Squally Channel Hauled out 
MM_17_05_06-8 SS 2 17/05/06 200 Squally Channel At surface 
MM_17_05_06-9 HS 7 17/05/06 N/A  Squally Channel Hauled out 
MM_17_05_06-10 DP 2 17/05/06 300 Douglas Channel Travelling  
MM_17_05_06-11 HS 1 17/05/06 200 Kitkiata Inlet At surface 
MM_17_05_06-12 HS 4 17/05/06 200 Foch Inlet At surface 
MM_17_05_06-13 HS 45 17/05/06 N/A  Coste Rocks Hauled out  
MM_17_05_06-14 HS 1 17/05/06 200 Kitimat Arm At surface 
MM_17_05_06-15 HS 1 17/05/06 200 Kitimat Arm At surface 

NOTES: 
1 DP: Dall’s porpoise 

KW: Killer whale 
HS: Harbour seal 
SS: Steller sea lion 
UP: Unknown pinniped 
N/A: Not available 
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3.3.3 Summary of Aerial Surveys 
In August 2005, sighting concentrations occurred primarily at Wright Sound, Squally Channel and 
Caamaño Sound. Marine mammals (or evidence of their presence) were not observed in Kitimat Arm or 
Douglas Channel despite good survey coverage and excellent sightability. Principe Channel was not 
surveyed in 2005. Humpback whales were the predominant cetacean observed, but a conclusion on their 
prevalence may not be warranted given the large number of unidentified sightings (associated with the 
aerial detection method). Similarly, although harbour seals and Steller sea lions were recorded, it is 
difficult to determine their identity from aerial surveys. 

More pinnipeds than cetaceans were detected during the May 2006 aerial surveys. Areas of sighting 
concentrations include Kitimat Arm region, Douglas Channel and Campania Sound. Despite good 
sighting conditions, sightings were fewer, or lacking, near Maitland Island, Lewis Passage, most of 
Squally Channel, eastern Caamaño Sound, Estevan Sound, Nepean Sound and Browning Entrance. 

3.4 Vessel-based Surveys (2009) 
Vessel-based surveys for marine mammals were completed within the study area from: 

• 13 to 17 February  
• 23 to 27 April  
• 24 June to 5 July  
• 14 to 18 September  

Comparable sightings per unit effort (SPUE) per region within the CCAA was derived by excluding 
survey effort (and sightings) conducted in poor sightability conditions. Figure 3-10 shows the regions in 
which vessel surveys were conducted. 

3.4.1 February  
Two small groups (three to four individuals) of transient killer whales were observed during the 13 to 
17 February 2009 survey (see Table 3-7 and Figure 3-11). One group of three transient killer whales 
(one male and two females hunting harbour porpoises) was observed in Principe Channel on 15 February 
and four transient killer whales (three females and one calf) were observed in Kitimat Arm on 
17 February.  

The most abundant marine mammal was the Pacific white-sided dolphin. One large group of 
approximately 300 to 500 individuals was detected on 15 February in Principe Channel feeding at the 
surface. Another large group or approximately 200 individuals was detected travelling northwest in 
Principe Channel on 16 February. Though it is not possible to know if both sightings were of the same 
group (they were seen on subsequent days), observers suggest this was more than likely the case. 
Consequently, the total number of Pacific white-sided dolphins observed in Principe Channel is about 
300 to 500.  

Dall’s porpoises were encountered in small groups of one to three individuals in Kitimat Arm, Douglas 
and Principe Channel) and would often bow ride. Three harbour porpoises were observed during the 
survey in between Principe Channel and Nepean Sound. One unidentified cetacean (Dall’s or harbour 
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porpoise) was observed at Browning Entrance. In addition, a large group of over 60 Steller sea lions was 
observed outside the study area, hauled out on Isnor Rock. Over 100 individuals were also observed 
hauled out on two rocks just south of Ashdown Island outside the study area. 

Sightability for the February survey was as follows: 

• February 13 – poor, medium and high 
• February 14 – medium 
• February 15 – high 
• February 16 – high to very high 
• February 17 – poor to medium 

During the five-day survey, 487.2 km of on-effort survey was covered (Table 3-8). Of the total survey 
effort, 411.2 km (84.4%) was done under good sightability (GS) conditions (moderate or better; 
Figure 3-11). There was a total of 21 sightings of approximately 6587

Table 3-7 Vessel-Based Sightings – February 13 to 16, 2009 

 individuals in the study area. The 
overall SPUE in February was 0.051 sightings (1.6 individuals) per km surveyed under GS conditions. Of 
the six species detected, the most common was the Pacific white-sided dolphin.  

ID 
 

Species1 

 

Number of 
Individuals 

 
Date 

 

Distance 
from 

vessel 
(m) 

Location  
 

Within 
Study 
Area? Behaviour 

 
MM_13_2_09-1 DP 3 2/13/09 100 Douglas 

Channel 
Yes At surface 

MM_13_2_09-2 DP 2 2/13/09 50 Douglas 
Channel 

Yes Bow riding 

MM_13_2_09-3 HS 1 2/13/09 35 Douglas 
Channel 

Yes At surface 

MM_13_2_09-4 DP 2 2/13/09 30 Kitimat Arm Yes Bow riding 
MM_13_2_09-5 DP 1 2/13/09 500 Douglas 

Channel 
Yes Travelling 

MM_14_2_09-1 SS 100-150 2/14/09 1,000 Ashdown Rocks No Hauled out 
MM_14_2_09-2 PWD 6 2/14/09 100 Squally Channel No Travelling 
MM_14_2_09-3 SS 66 2/14/09 200 Isnor Rock No Hauled out 
MM_15_2_09-1 PWD 3 2/15/09 250 Principe 

Channel 
Yes Travelling 

MM_15_2_09-2 PWD 300-500 2/15/09 50 Principe 
Channel 

Yes Bow riding 

MM_15_2_09-3 HP 2 2/15/09 2,000 Principe 
Channel 

Yes Travelling 

                                                      
7 The average value of a range estimate was used for the summation of individuals. 
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Table 3-7 Vessel-Based Sightings – February 13 to 16, 2009 (cont’d) 

ID 
 

Species
1 

 

Number of 
Individuals 

 
Date 

 

Distance 
from 

vessel 
(m) 

Location  
 

Within 
Study 
Area? 

Behaviou
r 
 

MM_15_2_09-4 KW-T 3 2/15/09 3,500 Principe Channel Yes Hunting 
MM_16_2_09-1 PWD 8 2/16/09 1,000 Caamaño Sound Yes Travelling 
MM_16_2_09-2 PWD 200 2/16/09 200 Principe Channel Yes Feeding 
MM_16_2_09-3 HS 2 2/16/09 500 Browning 

Entrance 
Yes At surface 

MM_16_2_09-4 PWD 8 2/16/09 500 Squally Channel Yes At surface 
MM_16_2_09-5 HS 1 2/16/09 900 Principe Channel Yes At surface 
MM_16_2_09-6 HS 1 2/16/09 200 Principe Channel Yes Travelling 
MM_16_2_09-7 HP 1 2/16/09 1,500 Principe Channel Yes Travelling 
MM_16_2_09-8 HS 1 2/16/09 1,000 Principe Channel Yes At surface 
MM_16_2_09-9 UC 1 2/16/09 2,500 Browning 

Entrance 
Yes Diving 

MM_16_2_09-
10 

DP 2 2/16/09 2,000 Principe Channel Yes Travelling 

MM_17_2_09-1 PWD 12 2/17/09 1,000 Squally Channel Yes At surface 
MM_17_2_09-2 KW-T 4 2/17/09 1,750 Kitimat Arm Yes Travelling 

NOTES: 
1 PWD: Pacific white-sided dolphin 
DP: Dall’s porpoise  
KW-T: Transient killer whale 
HS: Harbour seal 
HP: Harbour porpoise 
SS: Steller sea lion 

  UC: Unknown cetacean 

Survey effort distance and percent areal coverage in GS conditions varied during the February survey 
from a minimum of approximately 10.2% of Browning Entrance to a maximum of 79.8% of Principe 
Channel (39.7% overall). The region with the highest SPUE (GS only) was Browning Entrance 
(0.145 sightings/km), whereas the largest number of individuals was in Principe Channel (5.873 
individuals/km) due to two sightings of Pacific White-sided dolphin pod(s). Table 3-8 lists the results for 
the February survey. Regions that ranked high in terms of sightings and individuals/km include:  

• Caamaño Sound 
• Principe Channel 
• Browning Entrance 

Note that because only a small portion of Browning Entrance was surveyed, the apparent high SPUE and 
individuals/km may be an underestimate. 
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Table 3-8 Summary of February 2009 Vessel-Based Survey Effort and Sightings  

Region 
 

Total 
Area 
(km2) 

Total 
transect 
length  
(km) 

Transect 
length* 

(km) 

Total 
transect 
length* 

(%) 

Survey 
coverage* 

(km2) 

Total area 
surveyed* 

(%) 
 

Total 
sightings*  

 

Total 
individuals1* 

 SPUE*  

Individuals/
km*  

 
1 - Upper Kitimat Arm 62 22.6 17.9 79.3 35.8 57.7 1 2 0.056 0.112 

2 - Lower Kitimat Arm 271 92.0 78.8 85.6 157.6 58.2 3 6 0.038 0.076 

3 - Douglas Channel 112 50.0 34.2 68.4 68.5 61.1 2 5 0.058 0.146 

4 - Wright Sound 64 25.7 8.7 33.7 17.3 27.1 0 0 0.000 0.000 

5 - Fin Is./ 
Squally Channel 

294 56.1 41.6 74.1 83.1 28.3 1 8 0.024 0.192 

6 - Campania Sound 50 7.0 7.0 100.0 14.0 28.0 0 0 0.000 0.000 

7 - Caamaño Sound 218 16.9 16.9 100.0 33.9 15.5 0 0 0.000 0.000 

8 - Estevan Sound 203 29.7 21.5 72.3 43.0 21.2 0 0 0.000 0.000 

9 - Nepean Sound 268 67.5 67.5 100.0 134.9 50.3 6 27 0.089 0.400 

10 - Principe Channel 259 105.9 103.4 97.6 206.7 79.8 6 607 0.058 5.873 

11 - Browning 
Entrance 

270 13.8 13.8 100.0 27.6 10.2 2 3 0.145 0.218 

Total 2071 487.2 411.2 84.4 822.3 39.7 21 658 0.051 1.600 

NOTES: 
1 When a range of numbers was recorded the average of this range was used for this total. 
*Under GS conditions (good sightability) 
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Regions with zero sightings and individuals/km included: 

• Wright Sound 
• Campania Sound 
• Caamaño Sound 
• Estevan Sound 
• Nepean Sound 

Caamaño and Estevan Sound had relatively small survey area coverage in GS conditions (less than 25%).  

3.4.2 April  
Several large cetacean species were observed during the April survey. A group of three transient killer 
whales was observed feeding in Douglas Channel, and ten humpback whales, including one mother–calf 
pair, were observed in Principe and Whale Channel. Seven of the humpback whales (three sightings) were 
seen just outside the study area, and the three whales (two sightings) in Principe Channel/Nepean Sound 
regions were seen under poor sightability. The most abundant marine mammal was the Pacific white-
sided dolphin, at over 100 individuals observed feeding (in Squally Channel) and bow riding. Eight 
harbour porpoises were observed alone or in small groups of two to three individuals. Steller sea lions 
(25) were observed hauled out at Loreta Island, and three individuals were seen throughout the rest of the 
study area, two of which were in the Fin Island/Squally Channel region. Four harbour seal sightings were 
made, including one group of seven individuals hauled out at Trutch Island. All sightings during the 
survey are detailed in Table 3-9 and presented in Figure 3-12. Browning Entrance was not surveyed in 
April 2009. 

Sightability for the April survey was as follows: 

• April 23 – very high 
• April 24 – medium to high 
• April 25 – poor to medium  
• April 26 – mostly very high 
• April 27 – mostly high or very high 

In April, 552.2 km of track line was surveyed within the study area. There were 17 sightings of 197 
marine mammals (Table 3-10), with an additional four sightings (eight individuals) just outside the study 
area in the Whale Channel region. The survey effort conducted under GS conditions totalled 464.8 km 
(84.2% of effort). Seventeen sightings (of 193 individuals) were made during GS conditions, with a 
SPUE of 0.037 sightings per km (0.415 individuals per km). Of the six species detected, Steller sea lions 
and harbour porpoises were the most common. Although several humpback whales were seen, all were 
located outside the study area or seen under poor sightability conditions and were therefore excluded from 
the sighting rates presented above. 
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Table 3-9 Vessel-Based Sightings – April 23 to 27, 2009 

ID 
 

Species1 

 

Number of 
Individuals 

 
Date 

 

Distance 
from 

vessel  
(m) 

Location  
 

Within 
Study 
Area? 

 
Behaviour 

 
MM_23_4_09-1 SS 25 4/23/09 150 Loreta Island  Yes Hauled out 
MM_23_4_09-2 HS 1 4/23/09 400 Douglas 

Channel 
Yes Hauled out 

MM_23_4_09-3 HS 1 4/23/09 500 Douglas 
Channel 

Yes At surface 

MM_23_4_09-4 HP 2 4/23/09 500 outside Barnard 
Harbour 

Yes At surface 

MM_23_4_09-5 HW 2 4/23/09 500 Barnard 
Harbour 

No Surfacing 

MM_23_4_09-6 HW 2 4/23/09 1,000 Barnard 
Harbour 

No Surfacing 

MM_24_4_09-1 HW 3 4/24/09 100 Barnard 
Harbour 

No Feeding 

MM_24_4_09-2 PWD 15 4/24/09 50 Squally Channel Yes NR 
MM_24_4_09-3 PWD 2 4/24/09 300 Squally Channel Yes Travelling 
MM_24_4_09-4 PWD 100-150 4/24/09 500 Squally Channel Yes Feeding 
MM_24_4_09-5 SS 1 4/24/09 1,000 Ashdown Rocks No Hauled out 
MM_25_4_09-1 HS 7 4/25/09 300 Trutch Island Yes Hauled out 
MM_25_4_09-2 HP 1 4/25/09 50 Evinrude 

Passage 
Yes Travelling 

MM_25_4_09-3 HW 2 4/25/09 1,000 Principe 
Channel 

Yes Surfacing 

MM_25_4_09-4 SS 1 4/25/09 200 Evinrude 
Passage 

Yes Surfacing 

MM_25_4_09-5 UC 1 4/25/09 250 Principe 
Channel 

Yes Blowing 

MM_25_4_09-6 HW 1 4/25/09 400 Nepean Sound Yes Blowing 
MM_26_4_09-1 SS 1 4/26/09 300 Lewis Passage Yes Surfacing 
MM_26_4_09-2 HP 1 4/26/09 250 Lewis Passage Yes Travelling 
MM_26_4_09-3 HP 3 4/26/09 900 Off Fin Island Yes Travelling 
MM_26_4_09-4 HS 1 4/26/09 100 Payne Channel Yes Surfacing 
MM_26_4_09-5 SS 4 4/26/09 300 Tuwartz Inlet Yes Surfacing 
MM_26_4_09-6 HS 1 4/26/09 200 Tuwartz Inlet Yes Surfacing 
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Table 3-9 Vessel-Based Sightings – April 23 to 27, 2009 (cont’d) 

ID 
 

Species1 

 

Number of 
Individuals 

 
Date 

 

Distance 
from 

vessel  
(m) 

Location  
 

Within 
Study 
Area? Behaviour 

 
MM_27_4_09-1 KW-T 1 4/27/09 600 Douglas 

Channel 
Yes Feeding 

MM_27_4_09-2 HP 1 4/27/09 1,000 Douglas 
Channel 

Yes Travelling 

NOTES: 
1 SS: Steller sea lion  

HS: Harbour seal 
HP: Harbour porpoise 
HW: Humpback whale  
PWD: Pacific white-sided dolphin 
NR: Not recorded 
UC: Unknown cetacean  
KW-T: Transient killer whale 

Coverage of the survey regions was variable in April (Table 3-10). All regions except Browning Entrance 
were at least partially surveyed under GS conditions. Survey coverage ranged from approximately 17.8 % 
of Caamaño Sound to 91.6% of Douglas Channel (44.9% overall). Fin Island/Squally Channel was found 
to have the largest SPUE and individuals per km (GS only; 0.071 sightings per km and 1.205 sightings 
per km). Regions that ranked highly in terms of sightings and individuals per km in April include: 

• Fin Island/Squally Channel 
• Lower Kitimat Arm 

Regions surveyed under GS conditions without sightings included:  

• Upper Kitimat Arm 
• Wright Sound 
• Campania Sound 
• Estevan Sound 
• Nepean Sound 
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Table 3-10 Summary of April 2009 Vessel-Based Survey Effort and Sightings  

Region 
 

Total 
Area 
(km2) 

Total 
transect 
length  
(km) 

Transect 
length* 

(km) 

Total 
transect 
length* 

(%) 

Survey 
coverage* 

(km2) 

Total area 
surveyed* 

(%) 

Total 
sightings*  

 

Total 
individuals1* 

 
SPUE* 

  

Individuals/ 
km*  

 

1 - Upper Kitimat Arm 62 18.6 13.0 70.1 26.0 42.0 0 0 0.000 0.000 

2 - Lower Kitimat Arm 271 99.6 93.2 93.6 186.3 68.7 4 29 0.043 0.311 

3 - Douglas Channel 112 51.3 51.3 100.0 102.6 91.6 1 3 0.019 0.058 

4 - Wright Sound 64 15.9 15.9 100.0 31.8 49.7 0 0 0.000 0.000 

5 - Fin Is./Squally Channel 294 129.8 126.2 97.2 252.3 85.8 9 152 0.071 1.205 

6 - Campania Sound 50 9.8 9.8 100.0 19.6 39.2 0 0 0.000 0.000 

7 - Caamaño Sound 218 19.4 19.4 100.0 38.7 17.8 0 0 0.000 0.000 

8 - Estevan Sound 203 30.0 28.1 93.7 56.2 27.7 0 0 0.000 0.000 

9 - Nepean Sound 268 64.5 45.3 70.3 90.7 33.8 1 7 0.022 0.154 

10 - Principe Channel 259 113.3 62.6 55.2 125.2 48.3 2 2 0.032 0.032 

11 - Browning Entrance 270 0.0 0.0 N/A 0.0 N/A 0 0 N/A N/A 

Total 2071 552.2 464.8 84.2 929.6 44.9 17 193 0.037 0.415 

NOTES: 
1 When a range of numbers was recorded the average of this range was used for this total. 
*Under GS conditions (good sightability) 
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3.4.3 June to July 
Two separate marine mammal surveys were conducted between 24 June and 5 July 2009 (no surveys on 
27 or 30 June). Cetacean and pinniped surveys were conducted from 24 to 26 June, on 28 June, 2 July, 
and from 4 to 5 July (Figure 3-13; Table 3-11). A study designed to locate sea otters primarily outside the 
study area was carried out on 29 June and from 1 to 3 July 2009 (see Figure 3-14). Sea otter ranges are 
believed to be expanding northward from Vancouver Island, but the northernmost extent of the range is 
currently unknown.  

Cetacean and Pinniped Survey 

During the cetacean and pinniped survey, one group of eight resident killer whales (including three 
juveniles) from C-pod was observed in southern Caamaño Sound, just outside the study area. A group of 
six to nine humpback whales was observed feeding in Caamaño Sound, and possibly included one 
mother-calf pair. Four humpback sightings were made in the Fin Island/Squally Channel region and one 
in Estevan Sound. A small group (three to four) of fin whales was observed travelling outside the 
southern portion of the study area and likely included one calf. Two harbour porpoise sightings were 
made within the study area: a group of four to five in Caamaño Sound and a single individual in Douglas 
Channel. Dall’s porpoises were observed travelling and feeding in Whale Channel, outside the study area. 
A large group of over 80 Steller sea lions was observed hauled out at Isnor Rock (outside the study area), 
and groups of one to three were observed travelling and hauled out at other locations outside the study 
area. One harbour seal was observed hauled out at Coste Rock (Lower Kitimat Arm). 

Sightability for the June and July surveys was as follows: 

• June 24 – medium to high 
• June 25 – medium 
• June 26 - high 
• June 28 – medium to high 
• June 29 – high 
• July 1 – medium 
• July 2 – medium to high 
• July 3 – high 
• July 4 – medium  
• July 5 – started poor ended high 

Of the 483.7 km surveyed during the cetacean and pinniped survey, 380.5 km was done under GS 
conditions (78.7%; Table 3-12). Of the total 21 sightings, 11 were on survey effort within the study area; 
of these, 10 were made under GS conditions (22 individuals), resulting in a SPUE of 0.026 and 0.058 
individuals per km (Table 3-12). Five of the seven species detected were within the study area, the most 
common and abundant of which was the humpback whale, with a SPUE of 0.016.  
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Table 3-11 Vessel-Based Sightings – June and July 2009 

ID 
 

Species1 

 

Number of 
Individuals 

 
Date 

 

Distance 
from 

Vessel 
(m) 

Location  
 

Within 
Study 
Area? Behaviour 

 
MM_24_6_09-1 HS 1 6/24/09 200 Coste Rocks Yes Hauled out 
MM_24_6_09-2 HP 1 6/24/09 1,500 Douglas Channel Yes At surface 
MM_25_6_09-1 DP 4 6/25/09 20 Whale Channel No At surface 
MM_25_6_09-2 HW 1 6/25/09 800 Whale Channel No Diving 
MM_26_6_09-1 HW 1 6/26/09 1,000 Squally Channel Yes Blow 
MM_26_6_09-2 HW 1 6/26/09 4,000 Squally Channel Yes Blowing 
MM_26_6_09-3 FW 3-4 6/26/09 1,500 Caamaño Sound No Travelling 
MM_26_6_09-4 SS 84 6/26/09 500 Isnor Rock No Hauled out 
MM_26_6_09-5 HW 6-9 6/26/09 1,500 Caamaño Sound Yes Feeding 
MM_26_6_09-6 HP 4-5 6/26/09 1,500 Caamaño Sound Yes Feeding 
MM_26_6_09-7 SS 1 6/26/09 5 Caamaño Sound No Travelling 
MM_26_6_09-8 SS 1 6/26/09 50 Caamaño Sound No At surface 
MM_26_6_09-9 DP 1 6/26/09 5 Caamaño Sound No Travelling 
MM_28_6_09-1 HW 2 6/28/09 1,000 Estevan Sound Yes Acrobatic 
MM_28_6_09-2 UC 1 6/28/09 300 Estevan Sound Yes Blowing 
MM_28_6_09-3 KW-R 8 6/28/09 20 Caamaño Sound No (just 

outside) 
Feeding 

MM_02_7_09-1 HW 1 7/2/09 0 Wright Sound Yes Travelling 
MM_02_7_09-2 SS 8 7/2/09 280 Ashdown Island No Hauled out 
MM_02_7_09-3 HP 2 7/2/09 90 Beauchemin 

Channel 
No (just 
outside) 

Travelling 

MM_02_7_09-4 HW 2 7/2/09 330 Squally Channel Yes Diving 
MM_02_7_09-5 HW 1 7/2/09 340 Campania Sound Yes Diving 

NOTES: 
1 FW : Fin whale 

DP: Dall’s porpoise  
KW-R : Resident killer whale 
HW: Humpback whale  
HS: Harbour seal 
HP: Harbour porpoise 
SS: Steller sea lion 
UC: Unknown cetacean 

Overall survey coverage was approximately 36.7%, and ranged from 0% in Browning Entrance (surveyed 
under poor sightability) to 67.5% in Campania Sound (Table 3-12). The region with the greatest SPUE 
was Fin Island/Squally Channel. The region with the highest individuals per km of effort (under GS 
conditions) was Caamaño Sound, where a group of humpbacks and a pod of harbour porpoises were seen. 
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Regions that rated high with respect to SPUE and individuals per km were: 

• Fin Island/Squally Channel 
• Caamaño Sound 

Regions of low SPUE and individuals per km of effort (in GS conditions) were: 

• Upper Kitimat Arm 
• Douglas Channel 
• Wright Sound 
• Campania Sound 
• Nepean Sound 
• Principe Channel 

No sightings were made in the above six regions, but approximate coverage in GS conditions was greater 
than 27%, except the Upper Kitimat Arm, which had a 15% coverage.  
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Table 3-12 Summary of June and July 2009 Vessel-Based Survey Effort and Sightings 

Region 
 

Total 
Area 
(km2) 

Total 
transect 
length  
(km) 

Transect 
length* 

(km) 

Total 
transect 
length* 

(%) 

Survey 
coverage* 

(km2) 

Total area 
surveyed* 

(%) 

Total 
sightings*  

 

Total 
individuals1* 

 
SPUE* 

 
Individuals/km*  

 
1 - Upper Kitimat Arm 62 11.3 4.7 41.3 9.3 15.0 0 0 0.000 0.000 

2 - Lower Kitimat Arm 271 46.8 46.8 100.0 93.7 34.6 2 2 0.043 0.043 

3 - Douglas Channel 112 33.9 29.0 85.6 57.9 51.7 0 0 0.000 0.000 

4 - Wright Sound 64 30.2 16.6 55.0 33.3 52.0 0 0 0.000 0.000 

5 - Fin Is./Squally Channel 294 97.7 64.4 65.9 128.7 43.8 4 5 0.062 0.078 

6 - Campania Sound 50 19.3 16.9 87.5 33.7 67.5 0 0 0.000 0.000 

7 - Caamaño Sound 218 60.0 50.0 83.4 100.0 45.9 2 12 0.040 0.240 

8 - Estevan Sound 203 75.5 66.6 88.2 133.3 65.7 2 3 0.030 0.045 

9 - Nepean Sound 268 37.3 37.3 100.0 74.6 27.8 0 0 0.000 0.000 

10 - Principe Channel 259 61.6 48.2 78.3 96.4 37.2 0 0 0.000 0.000 

11 - Browning Entrance 270 10.2 0.0 N/A 0.0 N/A 0 0 N/A N/A 

Total 2071 483.7 380.5 78.7 761.0 36.7 10 22 0.026 0.058 

NOTES: 
1 When a range of numbers was recorded, the average of this range was used for this total. 
*Under GS conditions (good sightability) 
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Sea Otter Survey 

The sea otter survey focused mainly on nearshore-exposed habitat outside the CCAA. Surveys were done 
while travelling south from the CCAA through Laredo Channel and to the northernmost known extent of 
the central coast population of sea otters, just south of Milbanke Sound. From there, the vessel turned 
north and continued to travel along the exposed outer reefs of Laredo Sound, Beauchemin Channel, and 
the Estevan Group just north of Aristazabel Island. 

A solitary male sea otter was observed foraging in the kelp reefs on the northern seaward side of the 
McMullin Group (see Figure 3-14). Because the McMullin Group was previously known to support a 
female and pup raft (Toews 2009, pers. comm.), a small skiff was deployed to investigate the inner 
lagoon for additional otters. Approximately 30 females with pups were found rafting together in a large, 
dense kelp reef just inside the westernmost islets of the McMullins. One large male was present at the 
periphery of the female raft. A group of six males was observed near Guano Islet, a short distance from 
the McMullin Group.  

Surveys continued north along the western shoreline of Aristazabal Island and around Moore and 
McKenney Islands and Conroy and Harvey Islands. Although suitable sea otter habitat is abundant among 
the smaller islets associated with Beauchemin Channel, no sea otters were observed. One male sea otter 
was observed near the Normansell Islands on the west coast of Aristazabal Island. Investigation of the 
inner channels and lagoons in the adjacent area did not result in any additional sightings. No sea otters 
were observed during surveys of the Estevan Group islands. 

3.4.4 September 
Numerous humpback whales were observed during the 14 to 18 September marine mammal survey 
(see Table 3-13; Figure 3-15). Of the 45 humpback whale sightings, 13 were made outside the study area 
(Table 3-13). Most humpback whale sightings were of individuals and groups of two to four individuals 
and occurred primarily in Douglas Channel (south of Kitkiata Inlet), Wright Sound, Squally, Whale 
Channel and Principe Channel. Of the 67 humpback whales recorded, only one was identified as a 
juvenile. The most abundant marine mammal was the Pacific white-sided dolphin. One large group of 
approximately 200 animals was observed feeding in southern Caamaño Sound, and in subsequent 
observation days, smaller groups of 75 to 100 were observed travelling and bow riding in northern 
Principe Channel (it is assumed that these are different individuals but this cannot be verified). Five 
harbour porpoises were observed individually or in small groups within the study area. A large group of 
50 to 70 Steller sea lions was hauled out at Isnor Rock, and over 200 animals were observed at Ashdown 
Island, both outside the study area. Several harbour seals were observed both hauled out and travelling.  

Daily sightability for September was as follows: 

• September 14 – high to very high 
• September 15 – medium 
• September 16 – poor to medium 
• September 17 – poor 
• September 18 – poor 
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During September, 595.5 km of track line was surveyed within the study area, of which 261.6 km 
(43.9%) was done under GS conditions (Table 13-14). A total of 664 marine mammals were recorded, 
329 of which were within the study area and under GS conditions. Of the six species detected, the most 
common was the humpback whale with a SPUE of 0.084. The overall SPUE under GS conditions was 
0.115 sightings per km (1.258 individuals per km). 

Approximately 25.3% of the study area was surveyed under GS conditions. Coverage ranged from 6.6% 
in Nepean Sound (primarily surveyed under poor sightability conditions) to a maximum of 44.3% in 
Douglas Channel. The highest regional SPUE was in Douglas Channel area (0.202 sightings per km; 
Table 3-14), followed closely by Fin Island/Squally Channel and Wright Sound. The greatest number of 
individuals per km of effort (in GS conditions) was found in Caamaño Sound where a large pod of 200 
Pacific white-sided dolphins was seen. Regions that ranked high with respect to SPUE and individuals per 
km of effort (under GS conditions) were: 

• Douglas Channel 
• Fin Island/Squally Channel 
• Caamaño Sound 
• Principe Channel 
• Browning Entrance 

Regions where no sightings were made in GS conditions included: 

• Campania Sound 
• Estevan Sound 
• Nepean Sound 

Survey coverage in GS conditions was relatively low for Nepean Sound (6.6%) and Campania Sound 
(16.8%; Table 13-14) and may not adequately represent marine mammal abundance in these regions.  

Table 3-13 Vessel-Based Sightings – September 2009 

ID 
 

Species1 

 

Number of 
Individuals 

 
Date 

 

Distance 
from 

vessel  
(m) 

Location  
 

Within 
Study 
Area? 

 
Behaviour 

 
MM_14_9_09-1 UP 1 9/14/0

9 
1,000 Kitimat Arm Yes At surface 

MM_14_9_09-2 HP 1 9/14/0
9 

200 Douglas Channel Yes Travelling 

MM_14_9_09-3 HS 1 9/14/0
9 

100 Douglas Channel Yes Travelling 

MM_14_9_09-4 HW 2 9/14/0
9 

500 Douglas Channel Yes Blow 

MM_14_9_09-5 HW 1 9/14/0
9 

100 Douglas Channel Yes Diving 

MM_14_9_09-6 HW 1 9/14/0
9 

600 Douglas Channel Yes Blowing 

MM_14_9_09-7 HW 1 9/14/0
9 

1,000 Douglas Channel Yes Blowing 
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Table 3-13 Vessel-Based Sightings – September 2009 (cont’d) 

ID 
 

Species1 

 

Number of 
Individuals 

 
Date 

 

Distance 
from 

vessel  
(m) 

Location  
 

Within 
Study 
Area? 

 
Behaviour 

 
MM_14_9_09-8 HW 1 9/14/09 1,500 Douglas Channel Yes Blowing 
MM_14_9_09-9 HW 1 9/14/09 1,000 Wright Sound Yes Blowing 
MM_14_9_09-10 HW 1 9/14/09 2,000 Wright Sound Yes Diving 
MM_14_9_09-11 HW 1 9/14/09 800 Wright Sound Yes Blowing 
MM_14_9_09-12 HW 2 9/14/09 1,000 Wright Sound Yes Diving 
MM_15_9_09-1 HW 1 9/15/09 400 Wright Sound Yes At Surface 
MM_15_9_09-2 HW 1 9/15/09 700 Cridge Passage Yes Diving 
MM_15_9_09-3 SS 50-70 9/15/09 600 Cridge Passage No Hauled out 
MM_15_9_09-4 HS 3 9/15/09 200 Caamaño Sound No Hauled out 
MM_15_9_09-5 DP 5 9/15/09 500 Caamaño Sound No Travelling 
MM_15_9_09-6 PWD 200 9/15/09 400 Caamaño Sound Yes Feeding 
MM_15_9_09-7 HW 2 9/15/09 2,000 Campania Sound Yes At surface 
MM_16_9_09-1 HW 3 9/16/09 1,000 Campania Sound No Feeding 
MM_16_9_09-2 SS 200 9/16/09 200 Ashdown Island No Hauled out 
MM_16_9_09-3 HW 2 9/16/09 300 S. Whale 

Channel 
No At surface 

MM_16_9_09-4 HW 1 9/16/09 500 S. Whale 
Channel 

No Surfacing 

MM_16_9_09-5 HW 3 9/16/09 800 S. Whale 
Channel 

No Blowing 

MM_16_9_09-6 HW 1 9/16/09 1,100 S. Whale 
Channel 

No Acrobatic 

MM_16_9_09-7 HW 4 9/16/09 2,000 S. Whale 
Channel 

No Blowing 

MM_16_9_09-8 HW 1 9/16/09 50 S. Whale channel No surfacing 
MM_16_9_09-9 HW 2 9/16/09 700 S. Whale channel No Surfacing 
MM_16_9_09-10 UP 1 9/16/09 150 Whale Channel No Diving 
MM_16_9_09-11 HW 2 9/16/09 20 Whale Channel No Blowing 
MM_16_9_09-12 SS 6 9/16/09 50 Whale Channel No Travelling 
MM_16_9_09-13 HP 1 9/16/09 100 Whale Channel No Travelling 
MM_16_9_09-14 SS 1 9/16/09 300 Whale Channel No At surface 
MM_16_9_09-15 HW 2 9/16/09 1,000 Whale Channel No At surface 
MM_16_9_09-16 HW 1 9/16/09 200 Whale Channel No At surface 
MM_16_9_09-17 HW 2 9/16/09 1,000 S. Whale channel No Blowing 
MM_16_9_09-18 HW 1 9/16/09 500 S. Whale 

Channel 
No Blowing 
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Table 3-13 Vessel-Based Sightings – September 2009 (cont’d) 

ID 
 

Species1 

 

Number of 
Individuals 

 
Date 

 

Distance 
from 

vessel  
(m) 

Location  
 

Within 
Study 
Area? 

 
Behaviour 

 
MM_16_9_09-19 HW 1 9/16/09 500 Squally Channel Yes At surface 
MM_16_9_09-20 HW 1 9/16/09 1,500 Squally Channel Yes Blowing 
MM_16_9_09-21 HW 1 9/16/09 2,000 Otter Channel Yes Blowing 
MM_16_9_09-22 DP 10 9/16/09 500 Nepean Sound Yes Bow riding 
MM_16_9_09-23 HS 1 9/16/09 20 Nepean Sound Yes At surface 
MM_16_9_09-24 HW 2 9/16/09 1,000 Principe Channel Yes Blowing 
MM_16_9_09-25 HW 1 9/16/09 800 Principe Channel Yes Blowing 
MM_16_9_09-26 HW 1 9/16/09 1,500 Principe Channel Yes Blowing 
MM_16_9_09-27 HW 2 9/16/09 1,500 Principe Channel Yes Blowing 
MM_16_9_09-28 PWD 3 9/16/09 0 Principe Channel Yes Bow riding 
MM_16_9_09-29 HW 1 9/16/09 2,000 Principe Channel Yes Acrobatic 
MM_16_9_09-30 PWD 75-100 9/16/09 0–75 Principe Channel Yes Travelling 
MM_16_9_09-31 HW 1 9/16/09 600 Principe Channel Yes Blowing 
MM_16_9_09-32 HW 3 9/16/09 600 Browning 

Entrance 
Yes Blowing 

MM_16_9_09-32 HS 5 9/16/09 150 Browning 
Entrance 

Yes Hauled out 

MM_17_9_09-1 HW 1 9/17/09 100 Browning 
Entrance 

Yes Surfacing 

MM_17_9_09-2 HW 1 9/17/09 300 Browning 
Entrance 

Yes Blowing 

MM_17_9_09-3 HW 1 9/17/09 200 Browning 
Entrance 

Yes Blowing 

MM_17_9_09-4 HW 2 9/17/09 750 Browning 
Entrance 

Yes Blowing 

MM_17_9_09-5 DP 5 9/17/09 0 Principe Channel Yes Travelling 
MM_17_9_09-6 DP 2 9/17/09 0 Nepean Sound Yes Travelling 
MM_17_9_09-7 HW 1 9/17/09 300 Nepean Sound Yes Blowing 
MM_18_9_09-01 DP 1 9/18/09 200 Wright Sound Yes Travelling 
MM_18_9_09-02 HW 1 9/18/09 150 Wright Sound Yes Diving 
MM_18_9_09-03 HW 1 9/18/09 700 Lewis Passage Yes Blowing 
MM_18_9_09-04 HP 3 9/18/09 200 Douglas Channel Yes Surfacing 
MM_18_9_09-05 HW 1 9/18/09 500 Douglas Channel Yes Diving 
MM_18_9_09-06 HW 1 9/18/09 400 Douglas Channel Yes Surfacing 
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Table 3-13 Vessel-Based Sightings – September 2009 (cont’d) 

ID 
 

Species1 

 

Number of 
Individuals 

 
Date 

 

Distance 
from 

vessel  
(m) 

Location  
 

Within 
Study 
Area? 

 
Behaviour 

 
MM_18_9_09-07 HW 1 9/18/09 500 Wright Sound Yes Diving 
MM_18_9_09-08 HW 1 9/18/09 700 Wright Sound Yes Diving 

NOTES: 
1 PWD: Pacific white-sided dolphin 
  DP: Dall’s porpoise 
  HW: Humpback whale  
  HS: Harbour seal 
  HP: Harbour porpoise 
  SS: Steller sea lion 
  UP: Unidentified pinniped 
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Table 3-14 Summary of September 2009 Vessel-Based Survey Effort and Sightings 

Region 
 

Total 
Area 
(km2) 

Total 
transect 
length  
(km) 

Transect 
length* 

(km) 

% Total 
transect 
length* 

(%) 

Survey 
coverage* 

(km2) 

Total area 
surveyed* 

(%) 

Total 
sightings*  

 

Total 
individuals1* 

 
SPUE* 

  

Individuals/k
m*  

 

1 - Upper Kitimat 
Arm 

62 21.6 10.3 48.0 20.7 33.4 1 1 0.097 0.097 

2 - Lower Kitimat 
Arm 

271 98.7 46.0 46.6 91.9 33.9 2 2 0.044 0.044 

3 - Douglas Channel 112 49.6 24.8 50.0 49.6 44.3 5 6 0.202 0.242 

4 - Wright Sound 64 23.1 11.2 48.6 22.4 35.0 2 2 0.178 0.178 

5 - Fin Is./Squally 
Channel 

294 94.8 33.2 35.0 66.4 22.6 6 7 0.181 0.211 

6 - Campania Sound 50 4.2 4.2 100.0 8.4 16.8 0 0 0.000 0.000 

7 - Caamaño Sound 218 21.6 21.6 100.0 43.1 19.8 3 207 0.139 9.597 

8 - Estevan Sound 203 26.3 26.3 100.0 52.5 25.9 0 0 0.000 0.000 

9 - Nepean Sound 268 76.0 8.9 11.7 17.7 6.6 0 0 0.000 0.000 

10 - Principe 
Channel 

259 121.5 43.1 35.5 86.1 33.3 6 93 0.139 2.159 

11 - Browning 
Entrance 

270 58.3 32.1 55.1 64.2 23.8 5 11 0.156 0.342 

Total 2071 595.5 261.6 43.9 523.3 25.3 30 329 0.115 1.258 

NOTES: 
1 When a range of numbers was recorded, the average of this range was used for this total. 
*Under GS conditions (good sightability). Several sightings were made here under poor sightability conditions (primarily due to rain). Relative abundance in that 
area is not well reflected here 
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3.4.5  Summary of Vessel-Based Surveys 
Overall results, trends and observations from the 2009 marine mammal surveys are summarized as 
follows (see also Tables 3-15 and 3-16): 

1. Four seasonal (winter, spring, summer and fall) marine mammal surveys were conducted throughout 
the study area.  

2. Survey effort and environmental and physical conditions varied among and between surveys. Of a 
total 2118.5 km surveyed, 1518.1 km (71.2%) occurred under GS conditions. 

3. Survey coverage of the study area was greatest in April (44.9%) and lowest in September (25.3%). 
Average survey coverage among all four surveys (in GS conditions) was 36.7%. 

4. As expected, spatial coverage under GS conditions was highest in narrow waterways, such as 
Douglas Channel (62.2%; Table 3-16), Lower Kitimat Arm (48.8%) and Principe Channel (49.7%). 
The Fin Island/Squally Channel region also had relatively high survey coverage. Except for Browning 
Entrance, survey coverage for the remainder of the regions (i.e., larger waterbodies) within the study 
area was moderately high (greater than 25%)8

5. The number of species identified within and outside of the study area was consistent between surveys 
and seasons (e.g., six species were identified for all seasons, except seven species during summer). 

.   

6. Seven different species were identified in the study area: Dall’s porpoise, harbour porpoise, Pacific 
white-sided dolphin, harbour seal, Steller sea lion, humpback whale and transient killer whale. Fin 
whales and resident killer whales were observed outside of the study area near Caamaño Sound. 

7. Dall’s porpoises, harbour porpoises, harbour seals and Steller sea lions were detected in all surveys. 
They likely occur year-round in the study area and adjoining areas. 

8. Dall’s porpoises were more commonly sighted in February and September, typically in groups of up 
to 10 individuals. Dall’s porpoise sightings spanned the study area but were not numerous. 

9. Harbour porpoise sightings were primarily of single individuals and small groups of up to five 
individuals. Consistently used habitat for this species within the study area was not identified. 

10. Pacific white-sided dolphins occur in large groups nearly year round (except in summer). The greatest 
number of Pacific white-sided dolphins was detected in winter. The majority of sightings occurred in 
the Principe Channel and Squally Channel region. 

11. Humpback whales were the most commonly sighted cetacean in the study area. They occurred in all 
seasons except winter, were observed individually or in small groups of two to four individuals and 
were most abundant in fall (i.e., 66 were observed). Cow–calf pairs were observed in spring, summer 
and (possibly) fall.  

                                                      
8 In comparison, the relative survey coverage by Williams and Thomas (2007), assuming an average effective strip 
width of 2 nautical.miles, approached 19% (Table 1 of Williams and Thomas 2007; total transect length multiplied 
by two [2 nautical.mile strip width] divided by total area [all strata]). 
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12. Humpback whales were consistently sighted in southern Whale Channel in spring, summer and fall, 
mostly outside the study area. Spring use of the study area was primarily in Nepean Sound. The 
summer survey within the study area recorded humpback whales in Squally, Caamaño and Estevan 
Sounds. Humpback whales were recorded in fall in nearly all waterbodies within the study area, 
except Upper and Lower Kitimat Arm and Estevan Sound, with higher SPUE in Browning Entrance, 
Fin Island/Squally Channel,Wright Sound and Douglas Channel.  

13. Killer whales were observed in all seasons except fall. Transient killer whales (in groups of three to 
four individuals) were detected earlier in the year (February and April), and resident killer whales 
(a group of eight from C-pod) were observed in summer. Transients were observed in Principe 
Channel, Douglas Channel and Kitimat Arm, whereas residents were observed at the edge of the 
study area in Caamaño Sound. 

14. A large number of Steller sea lions (100 to 200) were observed hauled out at Ashdown Island in 
winter and fall, but only a few animals were observed in spring (one) and summer (eight). Other 
haul-out locations within, or close to, the study area include Loretta Island (Kitimat Arm) in spring 
and Isnor Rock in summer and fall. Individual Steller sea lions were rarely observed elsewhere. 

15. Individual harbour seals were consistently detected in the Lower Kitimat Arm region in all seasons. 
Greater numbers of harbour seals, in small groups of two to seven individuals, were detected in 
Nepean Sound in winter, spring and fall. 

16. The greatest seasonal survey SPUE was in fall (0.115 sightings per km in September under GS 
conditions), whereas the highest number of marine mammals per km in the study area was recorded in 
winter (1.600 per km; GS conditions), with Pacific white-sided dolphins comprising 67% of the 
February survey total (cumulative). This total may be conservative given the uncertainty associated 
with the sighting of two large groups in the same region on subsequent days (see Section 3.4.1). 
Nearly the same number of marine mammals was recorded in fall but a large proportion was seen 
outside the study area or during poor sighting conditions. 

17. The lowest SPUE (0.026 sightings per km) and number of marine mammals per km (0.026 per km) 
were recorded in summer. 

18. SPUE within the study area, from greatest to lowest was: fall, winter, spring and summer.  

19. Combined ranking of regions by SPUE and individuals per km of effort (GS conditions; 
Table 13-16), from highest to lowest was: 

• Browning Entrance, Fin Island/Squally Channel, Principe Channel 
• Caamaño Sound 
• Douglas Channel 
• Nepean Sound 
• Lower Kitimat Arm 
• Upper Kitimat Arm 
• Wright Sound 
• Estevan Sound 
• Campania Sound 
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20. Excluding Estevan and Campania Sound, generally, more sightings and individuals were detected in 
regions closer to the open ocean than regions farther inland.  

21. Fin Island/Squally Channel was consistently identified as an area of high sighting concentration for 
all surveys except February (three out of four seasons).  

22. Browning Entrance ranked highly in terms of SPUE and number of marine mammals per km in two 
of the four surveys (winter and fall) despite relatively low survey coverage.   

23. Large groups of mammals were found in Principe Channel in two of the four surveys. 

24. Regions consistently low in terms of number of sightings and individuals per km of effort 
(GS conditions) included Campania Sound (four out of four surveys), Wright Sound (three out of four 
surveys) and Estevan Sound (three out of four surveys). 
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Table 3-15 Summary of Four Vessel-Based Surveys (2009) 

2009 Survey 
Date 

 
Sightability1 

 

Total Transect 
Length  

(km) 

Transect 
Length* 

(km) 

Total 
Sightings* 

 

Total 
individuals* 

 
SPUE* 

 
Individuals/ km* 

 

Species 
Diversity 

 
Species Identified2 

 

Most 
Frequently 

Sighted 
Cetacean: 
Pinniped 

 

Most Abundant 
Cetacean: 
Pinniped 

 

Regions with High 
Sightings 

 

Regions with 
Low or 

NoSightings 
 

13 – 17 Feb Feb 13 – P, M & H 
Feb 14 – M 
Feb 15 – H 
Feb 16 – H to VH 
Feb 17 – P to M 

487.2 411.2 21 658 0.051 1.600 6 DP, HS, SS, PWD, 
HP, KW-T 

PWD: SS PWD: SS Principe Channel 
Nepean Sound 
Browning Entrance 

Wright Sound 
Campania Sound 
Caamaño Sound 
Estevan Sound 

23 – 27 Apr Apr 23 – VH 
Apr 24 – M to H 
Apr 25 – P to M 
Apr 26 – VH 
Apr 27 – H to VH 

552.2 464.8 17 193 0.037 0.415 6 SS, HS, HP, HW, 
PWD, KW-T 

HP: HS/SS PWD: SS Fin Is./Squally Channel 
Lower Kitimat Arm 
 

Upper Kitimat 
Wright Sound 
Campania Sound 
Estevan Sound 
Caamaño Sound 

Jun – Jul 
2009 

Jun 24 – M to H 
Jun 25 – M 
Jun 26 – H 
Jun 28 – M – H 
July 2 – M - H 
Jul 4 – M 
Jul 5- P to H 

483.7 380.5 10 22 0.026 0.058 6 HS, HP, DP, HW, 
SS (KW-R and FW 
outside study area)  

HW:SS HW:SS Fin Island Squally 
Channel 
Caamaño Sound 
 

Upper Kitimat 
Wright Sound 
Douglas Channel 
Campania Sound 
Nepean Sound 
Principe Channel 

14 – 18 Sep Sep 14 – H to VH 
Sep 15 – M 
Sep 16 – P to M 
Sep 17 – P 
Sep 18 - P 

595.5 261.6 30 329 0.115 1.258 6 HP, HS, HW,  DP, 
PWD (SS outside 
study area) 

HW: SS PWD: HS Douglas Channel 
Fin Is./Squally Channel 
Caamaño Sound 
Principe Channel 
Browning Entrance 

Campania Sound 
Estevan Sound 
Nepean Sound 

NOTES: 
1 Sightability: P (poor); M (medium); H (high); VH (very high) 
2 HP (Harbour porpoise); HS (Harbour seal); HW (Humpback whale); KW-T (transient killer whale); KW-R (resident killer whale); PWD (Pacific white-sided dolphin); SS (Steller sea lion); DP (Dall’s porpoise) 
Total number of individuals and sightings are considered cumulative. Where surveys covered the same region more than once, all individuals and/or sightings were included. 
*Under GS conditions (good sightability) 
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3.5 Opportunistic Vessel-Based Observations (2006) 
Opportunistic marine mammal observations were made during vessel-based surveys for marine birds, 
which occurred in the study area from 8 to 14 February 2006, 15 to 21 April 2006, 17 to 24 June 2006 
and 11 to 14 September 2009.  

3.5.1 February 
Harbour seals were the most commonly observed marine mammal in February 2006, at 17 sightings over 
the seven-day survey period (Figure 3-16). Sightings were mostly along the coast and ranged from a 
single individual to a group of over 20 individuals. Dall’s porpoises were encountered in small groups of 
one to 10 individuals near Coste Island and would often bow ride for up to 15 minutes (Figure 3-17). Two 
harbour porpoises were observed during the survey: one in Douglas Channel and one in Petrel Channel. 
Steller sea lions were observed in the outer reaches of the study area. Over 250 Steller sea lions were 
observed hauled out on two rocks just south of Ashdown Island (see Figure 3-18). All sightings for the 
February survey are detailed in Table 3-17. 

Table 3-17 Opportunistic Marine Mammal Sightings – February 8 to 14, 2006 

ID 
 

Species1 

 

Number of 
Individuals 

 
Date 

 

Distance 
from Vessel 

(m) 
Location  

 
Behaviour 

 
MM_8_2_06-1 HS 1 08/02/06 50 Kitimat Arm At surface 
MM_8_2_06-2 HS 2 08/02/06 50 Emsley Cove At surface 
MM_8_2_06-3 DP 3-5 08/02/06 0 Coste Island Bow riding 
MM_8_2_06-4 DP 10+ 08/02/06 0 Coste Island Bow riding 
MM_8_2_06-5 DP 10+ 08/02/06 1,000 Coste Island At surface 
MM_8_2_06-6 HS 10 08/02/06 100 Coste Island  Resting 
MM_8_2_06-7 HP 1 08/02/06 200 Douglas Channel  Travelling 
MM_8_2_06-8 DP 1 08/02/06 100 Douglas Channel  Travelling 
MM_9_2_06-1 HS 1 09/02/06 200 Gilttoyees Inlet At surface 
MM_9_2_06-2 HS 1 09/02/06 200 Gilttoyees Inlet At surface 
MM_9_2_06-3 HS 1 09/02/06 200 Foch Lagoon At surface 
MM_9_2_06-4 UC 12 09/02/06 3,000 Swirl point At surface 
MM_10_2_06-1 HS 2 10/02/06 100 Barnard harbour At surface 
MM_10_2_06-2 RO 1 10/02/06 100 Barnard harbour Hauled out 
MM_10_2_06-3 HS 4 10/02/06 200 Gil Island At surface 
MM_10_2_06-4 SS 250+ 10/02/06 200 Ashdown Island Hauled out 
MM_10_2_06-5 UP 2 10/02/06 400 Campania Sound Travelling 
MM_10_2_06-6 HS 2 10/02/06 200 Duckers Islands Travelling 
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Table 3-17 Opportunistic Marine Mammal Sightings – February 8 to 14, 2006 
(cont’d) 

ID 
 

Species1 

 

Number of 
Individuals 

 
Date 

 

Distance 
from Vessel 

(m) 
Location  

 
Behaviour 

 
MM_10_2_06-7 PWD 3 10/02/06 100 Caamaño Sound Acrobatic 
MM_10_2_06-8 HS 15 10/02/06 200 DuPont Island Hauled out 
MM_10_2_06-9 UP 6 10/02/06 300 DuPont Island Hauled out 
MM_10_2_06-10 HS 20+ 10/02/06 200 DuPont Island Hauled out 
MM_10_2_06-11 DP 4 10/02/06 1,000 Campania Island Feeding 
MM_12_2_06-1 SS 1 12/02/06 20 Freeman Pass Travelling 
MM_12_2_06-2 UC 2 12/02/06 500 Petrel Channel At surface 
MM_12_2_06-3 SS 1 12/02/06 100 Petrel Channel At surface 
MM_12_2_06-4 HP 2 12/02/06 100 Petrel Channel Travelling 
MM_13_2_06-1 HS 5 13/02/06 200 Cherry Islands Hauled out 
MM_13_2_06-2 HS 3 13/02/06 200 Betton Rocks Hauled out 
MM_13_2_06-3 HS 1 13/02/06 200 Fin Island At surface 
MM_14_2_06-1 HS 2 14/02/06 200 Danube Bay At surface 
MM_14_2_06-2 HS 1 14/02/06 100 Hawkesbury Island At surface 
MM_14_2_06-3 HS 1 14/02/06 100 Hawkesbury Island At surface 

NOTES: 
1 RO : River otter 

PWD: Pacific white-sided dolphin 
DP: Dall’s porpoise  
HS: Harbour seal 
HP: Harbour porpoise 
SS: Steller sea lion 
UC: Unidentified cetacean 
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Figure 3-17 Dall’s Porpoises near Coste Island, February 2006 
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Figure 3-18 Steller Sea Lions Hauled Out at Ashdown Island, February 2006 
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3.5.2 April 
During the April 2006 marine mammal survey (Figure 3-19), five large cetaceans were observed, 
including three humpback whales (see Figures 3-20 and 3-21) and two other unidentified whales, 
probably humpbacks. There were 32 sightings of harbour seals, ranging from a single individual to a 
group of 13. Steller sea lions were observed in larger numbers (up to 45 individuals) in 23 separate 
sightings (see Figures 3-22 and 3-23). A group of seven Pacific white-sided dolphins was seen in Principe 
Channel (see Figure 3-24). Dall’s porpoises were encountered in small groups of one to six individuals in 
Wright Sound, Whale Channel and Douglas Channel. One harbour porpoise was observed during the 
survey, in Sue Passage. Table 3-18 lists sightings from the April survey; transect lines and sightings are 
shown in Figure 3-19.  

Table 3-18 Opportunistic Marine Mammal Sightings – April 15 to 21, 2006  

ID 
 

Species1 

 

Number of 
Individuals 

 
Date 

 

Distance 
from Vessel 

(m) 
Location 

  
Behaviour 

 
MM_15_4_06-1 SS 1 15/04/06 100 Moore Island E. Feeding 
MM_15_4_06-2 SS 28 15/04/06 200 Isnor Rock Hauled out 
MM_15_4_06-3 HW  3 15/04/06 300 Caamaño Sound Travelling 
MM_15_4_06-4 UC 2 15/04/06 1,000 Caamaño Sound Blowing 
MM_16_4_06-1 HS  3 16/04/06 200 Principe Channel Hauled out 
MM_16_4_06-2 HS  1 16/04/06 100 Principe Channel At surface 
MM_16_4_06-3 PWD 7 16/04/06 100 Principe Channel Wake riding 
MM_16_4_06-4 HS 2 16/04/06 200 Principe Channel Hauled out 
MM_17_4_06-1 UC 1 17/04/06 500 Kitkatla Channel Travelling  
MM_18_4_06-1 SS 4 18/04/06 200 Principe Channel At surface 
MM_18_4_06-2 HS 2 18/04/06 50 Tuwartz Inlet At surface 
MM_19_4_06-1 DP 6 19/04/06 200 Farrant Island E. Bow riding 
MM_19_4_06-2 DP 5 19/04/06 200 Wright Sound Bow riding 
MM_19_4_06-3 HS 1 19/04/06 300 Gil Island W. At surface 
MM_19_4_06-4 HS  1 19/04/06 100 Gil Island W. At surface 
MM_19_4_06-5 SS 45 19/04/06 200 Ashdown Island Hauled out 
MM_19_4_06-6 HS 4 19/04/06 100 Whale Channel Travelling 
MM_19_4_06-7 SS 3 19/04/06 400 Home Bay Travelling 
MM_19_4_06-8 HS 1 19/04/06 50 Home Bay At surface 
MM_20_4_06-1 HS 1 20/04/06 100 Verney Passage At surface 
MM_20_4_06-2 HS 1 20/04/06 200 Verney Passage At surface 
MM_20_4_06-3 SS 2 20/04/06 300 Verney Passage Travelling 
MM_20_4_06-4 HS 1 20/04/06 200 Verney Passage  At surface 
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Table 3-18 Opportunistic Marine Mammal Sightings – April 15 to 21, 2006 
(cont’d) 

ID 
 

Species1 

 

Number of 
Individuals 

 
Date 

 

Distance 
from Vessel 

(m) 
Location  

 
Behaviour 

 
MM_20_4_06-5 SS 11 20/04/06 200 Verney Passage  Feeding 
MM_20_4_06-6 SS 2 20/04/06 200 Verney Passage At surface 
MM_20_4_06-7 SS 1 20/04/06 200 Verney Passage Travelling 
MM_20_4_06-8 HS 1 20/04/06 100 Verney Passage At surface 
MM_20_4_06-9 SS 1 20/04/06 300 Verney Passage Feeding 
MM_20_4_06-10 SS 1 20/04/06 200 Verney Passage At surface 
MM_20_4_06-11 HS 1 20/04/06 100 Verney Passage At surface 
MM_20_4_06-12 HS 1 20/04/06 100 Verney Passage At surface 
MM_20_4_06-13 HS 1 20/04/06 50 Verney Passage  At surface 
MM_20_4_06-14 SS 1 20/04/06 200 Verney Passage At surface 
MM_20_4_06-15 HS 1 20/04/06 200 Verney Passage At surface 
MM_20_4_06-16 SS 2 20/04/06 100 Verney Passage At surface 
MM_20_4_06-17 SS 1 20/04/06 200 Verney Passage At surface 
MM_20_4_06-18 SS 4 20/04/06 200 Verney Passage Travelling  
MM_20_4_06-19 SS 1 20/04/06 50 Sue Passage At surface 
MM_20_4_06-20 HP 1 20/04/06 200 Sue Passage Travelling 
MM_20_4_06-21 HS 1 20/04/06 50 Douglas Channel At surface 
MM_20_4_06-22 HS 1 20/04/06 100 Douglas Channel At surface 
MM_20_4_06-23 HS 13 20/04/06 100 Foch Lagoon Hauled out 
MM_20_4_06-24 HS 1 20/04/06 50 Foch Lagoon At surface 
MM_20_4_06-25 HS 2 20/04/06 100 Foch Lagoon At surface 
MM_20_4_06-26 HS 1 20/04/06 100 Foch Lagoon At surface 
MM_20_4_06-27 SS 1 20/04/06 50 Foch Lagoon At surface 
MM_20_4_06-28 RO 4 20/04/06 100 Foch Lagoon Hauled out 
MM_21_4_06-1 HS 1 21/04/06 100 Gilttoyees Inlet At surface 
MM_21_4_06-2 SS 1 21/04/06 100 Gilttoyees Inlet At surface 
MM_21_4_06-3 HS 1 21/04/06 100 Gilttoyees Inlet At surface 
MM_21_4_06-4 SS 1 21/04/06 200 Gilttoyees Inlet At surface 
MM_21_4_06-5 HS 1 21/04/06 200 Gilttoyees Inlet At surface 
MM_21_4_06-6 SS 1 21/04/06 200 Gilttoyees Inlet At surface 
MM_21_4_06-7 HS 1 21/04/06 300 Gilttoyees Inlet At surface 
MM_21_4_06-8 HS 4 21/04/06 200 Gilttoyees Inlet At surface 
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Table 3-18 Opportunistic Marine Mammal Sightings – April 15 to 21, 2006 
(cont’d) 

ID 
 

Species1 

 

Number of 
Individuals 

 
Date 

 

Distance 
from Vessel 

(m) 
Location  

 
Behaviour 

 
MM_21_4_06-9 SS 4 21/04/06 200 Gilttoyees Inlet At surface 
MM_21_4_06-10 HS 1 21/04/06 20 Douglas Channel At surface 
MM_21_4_06-11 HS 1 21/04/06 200 Douglas Channel At surface 
MM_21_4_06-12 HS 1 21/04/06 100 Douglas Channel At surface 
MM_21_4_06-13 SS 3 21/04/06 200 Douglas Channel Feeding 
MM_21_4_06-14 HS 7 21/04/06 200 Coste Rocks Hauled out 
MM_21_4_06-15 HS 2 21/04/06 300 Emsley Cove At surface 
MM_21_4_06-16 SS 2 21/04/06 100 Douglas Channel At surface 
MM_21_4_06-17 SS 2 21/04/06 200 Douglas Channel At surface 

NOTES: 
1 RO : River otter 

PWD: Pacific white-sided dolphin 
DP: Dall’s porpoise  
HW: Humpback whale  
HS: Harbour seal 
HP: Harbour porpoise 
SS: Steller sea lion 
UC: Unidentified cetacean 
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Figure 3-20 Humpback Whale in Caamaño Sound 
 

Figure 3-21 Humpback Whale Tail Fluke in Caamaño Sound 
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Figure 3-22 Steller Sea Lions Hauled Out on Isnor Rock 
 

 

Figure 3-23 Steller Sea Lions Hauled Out on Ashdown Island 
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Figure 3-24 Pacific White-sided Dolphins Riding Stern Wave 

3.5.3 June 
Predominant opportunistic marine mammal sightings in June 2006 (see Figure 3-25 and Table 3-19) 
included harbour seals, Dall’s porpoises and Steller sea lions. These species were observed coastally in 
Principe Channel, Estevan Sound, northern Squally Channel, Whale Channel and Kitimat Arm. Small 
groups of humpback whales were sighted in the more open-water region of the study area. A pod of eight 
killer whales (one was identified as I33 from the I31 pod, member of G clan; see Figure 3-26) was sighted 
on June 18 in Caamaño Sound.  

Table 3-19 Opportunistic Marine Mammal Sightings – June 17 to 24, 2006* 

ID 
 

Species1 

 

Number of 
Individuals 

 
Date 

 
Location 

  
Behaviour 

 
MM_17_06_06-1 DP 3 17/06/06 Laredo Channel At surface 
MM_17_06_06-2 DP 6 17/06/06 Caamaño Sound  At surface 
MM_17_06_06-3 HW 3 17/06/06 Beauchemin Channel  At surface 
MM_17_06_06-5 DP 2 17/06/06 Caamaño Sound  At surface 
MM_18_06_06-1 HS 1 18/06/06 Beauchemin Channel  At surface 
MM_18_06_06-2 HP 2 18/06/06 Estevan Sound  At surface 
MM_18_06_06-3 HW 2 18/06/06 Estevan Sound  At surface 
MM_18_06_06-4 HP 1 18/06/06 Estevan Sound  At surface 
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Table 3-19 Opportunistic Marine Mammal Sightings – June 17 to 24, 2006 
(cont’d) 

ID 
 

Species1 

 

Number of 
Individuals 

 
Date 

 
Location 

 
Behaviour 

 
MM_18_06_06-5 HS 1 18/06/06 Estevan Sound  At surface 
MM_18_06_06-6 HS 20 18/06/06 Beauchemin Channel Hauled out 
MM_18_06_06-7 HS 1 18/06/06 Estevan Sound  At surface 
MM_18_06_06-8 HS 1 18/06/06 Estevan Sound  At surface 
MM_18_06_06-9 DP 1 18/06/06 Estevan Sound  At surface 
MM_18_06_06-10 HS 15 18/06/06 Laredo Channel  At surface 
MM_18_06_06-11 SS 1 18/06/06 Laredo Channel  At surface 
MM_18_06_06-12 KW- R 8 18/06/06 Whale Channel  At surface 
MM_18_06_06-13 SS 1 18/06/06 Whale Channel  At surface 
MM_18_06_06-14 HS 15 18/06/06 Whale Channel  At surface 
MM_19_06_06-1 DP 5 19/06/06 Whale Channel  At surface 
MM_19_06_06-2 HW 2 19/06/06 Whale Channel  At surface 
MM_19_06_06-3 DP 20 19/06/06 Whale Channel  At surface 
MM_19_06_06-4 DP 1 19/06/06 Whale Channel  At surface 
MM_19_06_06-5 HS  2 19/06/06 Whale Channel  At surface 
MM_19_06_06-6 HS  16 19/06/06 Douglas Channel Hauled out 
MM_20_06_06-1 HS  1 20/06/06 Douglas Channel  At surface 
MM_20_06_06-2 HS  1 20/06/06 Douglas Channel  At surface 
MM_20_06_06-3 HS  37 20/06/06 Douglas Channel Hauled out 
MM_20_06_06-4 HS  2 20/06/06 Foch Lagoon  At surface 
MM_20_06_06-5 HS  1 20/06/06 Foch Lagoon  At surface 
MM_20_06_06-6 HS  1 20/06/06 Gilttoyees Inlet  At surface 
MM_20_06_06-7 HS  1 20/06/06 Gilttoyees Inlet  At surface 
MM_21_06_06-1 HS  1 21/06/06 Douglas Channel  At surface 
MM_22_06_06-1 DP 2 22/06/06 Squally Channel  At surface 
MM_22_06_06-2 HS 1 22/06/06 Squally Channel  At surface 
MM_22_06_06-3 SS 1 22/06/06 Squally Channel  At surface 
MM_22_06_06-4 HS  8 22/06/06 Squally Channel Hauled out 
MM_22_06_06-5 HS  1 22/06/06 Squally Channel  At surface 
MM_22_06_06-6 HS  1 22/06/06 Squally Channel  At surface 
MM_22_06_06-7 HS  1 22/06/06 Squally Channel  At surface 
MM_22_06_06-8 HS  1 22/06/06 Squally Channel Hauled out 
MM_22_06_06-9 HS  6 22/06/06 Squally Channel Hauled out 
MM_22_06_06-10 HS  4 22/06/06 Nepean Sound Hauled out 
MM_22_06_06-11 HS  3 22/06/06 Nepean Sound Hauled out 
MM_22_06_06-12 HS  10 22/06/06 Nepean Sound Hauled out 
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Table 3-19 Opportunistic Marine Mammal Sightings – June 17 to 24, 2006 
(cont’d) 

ID 
 

Species1 

 

Number of 
Individuals 

 
Date 

 
Location  

 
Behaviour 

 
MM_22_06_06-13 HS  5 22/06/06 Nepean Sound Hauled out 
MM_22_06_06-14 HS  1 22/06/06 Nepean Sound  At surface 
MM_22_06_06-15 HS  7 22/06/06 Nepean Sound Hauled out 
MM_22_06_06-16 DP 2 22/06/06 Nepean Sound  At surface 

MM_22_06_06-17 HS  1 22/06/06 Nepean Sound  At surface 
MM_22_06_06-18 HS 8 22/06/06 Nepean Sound Hauled out 
MM_23_06_06-1 DP 4 23/06/06 Nepean Sound  At surface 
MM_23_06_06-2 HS 5 23/06/06 Principe Channel Hauled out 
MM_23_06_06-3 HS 2 23/06/06 Nepean Sound Hauled out 
MM_23_06_06-4 HS 3 23/06/06 Nepean Sound Hauled out 
MM_23_06_06-5 DP 2 23/06/06 Nepean Sound  At surface 
MM_23_06_06-6 HS 3 23/06/06 Kitkatla Channel  At surface 
MM_23_06_06-7 DP 2 23/06/06 Kitkatla Channel Hauled out 
MM_23_06_06-8 HS 1 23/06/06 Kitkatla Channel  At surface 
MM_23_06_06-9 DP 3 23/06/06 Kitkatla Channel  At surface 
MM_23_06_06-10 DP 3 23/06/06 Kitkatla Channel  At surface 
MM_23_06_06-11 DP 1 23/06/06 Kitkatla Channel  At surface 
MM_23_06_06-12 DP 1 23/06/06 Kitkatla Channel  At surface 
MM_23_06_06-13 HS 1 23/06/06 Kitkatla Channel  At surface 
MM_24_06_06-1 HP 1 24/06/06 Kitkatla Channel  At surface 
MM_24_06_06-2 HP 1 24/06/06 Kitkatla Channel At surface 
MM_24_06_06-3 HP 1 24/06/06 Ogden Channel At surface 

MM_24_06_06-4 HS 1 24/06/06 Ogden Channel At surface 
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Figure 3-26 Northern Resident Killer Whale I33 

3.5.4 Other Opportunistic Sightings 
A breaching humpback whale was observed near Rennison Island (Caamaño Sound) during an overflight 
in the study area on 31 July 2008. Splashes (called ‘rooster tails’) potentially denoting the presence of 
Pacific white-sided dolphins were also observed in Estevan Sound. 

Several marine mammals were sighted within the study area during a vessel-based passage from Prince 
Rupert to Kitimat on 17 June 2009. Near Browning Entrance (i.e., Triple Island area), a pod of humpback 
whales was observed travelling northward. A single humpback whale was sighted travelling north on the 
west side of Campania Island. A pod of four to six killer whales (presumably resident killer whales) and a 
group of four to six humpback whales travelling northwest were observed in Squally Channel. 
Unidentified porpoises were seen travelling southeast in Lewis Passage. 
Opportunistic marine mammal observations onboard the MV Silver Dawn on 13 September 2009 detected 
17 humpback whales in the Whale Channel, Wright Sound and southern Douglas Channel region, 
between Kitkiata Inlet and Wright Sound. The majority of sightings were of individual animals; however, 
several small groups of two to three individuals were also observed (one in association with a juvenile 
whale in the Whale Channel region). Humpback whales appeared to be resting in the Whale Channel 
region and possibly feeding in the Wright Sound and Douglas Channel region. Humpback whales were 
observed ‘fluking out’ only at Douglas Channel, suggesting deeper feeding dives in this region. A small 



Marine Mammals 
Technical Data Report 
Section 3: Results of Baseline Investigations 

 

   

2010  Page 3-79 
 

group of Pacific white-sided dolphins was also observed travelling north in Whale Channel. A single 
transit was made by the MV Silver Dawn from Barnard Harbour to Kitimat, and sighting conditions were 
optimal for marine mammal detection.  

3.6 Public Consultation 
Nine members of the public completed marine mammal surveys. The results are listed below and 
summarized in Figure 3-27: 

• Humpback whales are the most common cetacean in the CCAA. 

• Humpback whales have increased in abundance over recent years and are travelling farther up the 
channels.  

• Killer whales are also encountered, but they are less common and occur in smaller numbers than 
humpback whales. 

• The presence of killer whales tends to coincide with salmon runs. 

• Seals, porpoises and sea lions are generally seen year-round throughout the study area; however, 
porpoises and sea lions may be more common during the eulachon run.  

All respondents noted that reactions of marine mammals to vessels were minimal. Three of the nine 
surveys reported vessel strike incidents, including a killer whale struck near Hartley Bay, a whale 
entrapped in a fishing net in Whale Channel, and an interaction between a whale and the anchor line of a 
sailboat in Bishop Bay. The whale was freed in each case. 
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4 Discussion 
Available information and expert opinion on marine mammals in the study area was found to be largely 
consistent with findings from field studies conducted by the study team. The field studies have increased 
the confidence relating to which species frequent the study area and knowledge relating to their 
distribution, seasonality and relative abundance. Of the available information collected (literature, public 
surveys, BCCSN, field studies), the 2009 dedicated vessel-based studies provide the most useful 
information on marine mammals in the CCAA.  

The following discussion integrates findings of the 2009 vessel-based program with other sources of 
information to understand species composition, distribution, seasonality and relative abundance of marine 
mammals within the study area. 

4.1 Species Presence  
Following a review of available information on marine mammal presence in the study area and the results 
of the Northern Gateway field studies, it was determined that: 

• Harbour seals, Steller sea lions, Dall’s porpoises, killer whales (transient and resident eco-types), 
Pacific white-sided dolphins, humpback whales and harbour porpoises frequent the study area. 

• Fin whales and possibly gray and minke whales may occur in the study area but should be considered 
uncommon or rare. 

Information on species presence in, or near, the study area presented by Money and Trites (1998) was 
largely substantiated by the Northern Gateway field studies. However, contrary to Money and Trites 
(1998), the field surveys confirmed the presence of harbour porpoises in the study area and did not detect 
gray whales during limited effort adjacent to the study area. Findings from Money and Trites (1998) and 
the Northern Gateway field surveys suggest that fin whales are found outside of but near the study area.  

Detection of humpback whales during the field surveys confirms Gregr and Trites’ (2001) prediction of 
moderate to high probability of humpback whale habitat and moderate to low probability of fin whale 
habitat in the study area. Fin whales were not detected during the field surveys. 

Results from the field surveys support information collected by LGL (2004) on marine mammals in the 
study area and suggest that information presented in the CRIMS database requires updating. 

The field surveys confirm observations made by Williams (2006) and Williams and Thomas (2007) on 
summer presence of Steller sea lions, harbour porpoises, Dall’s porpoises and humpback whales in the 
study area, and also adds harbour seals and resident killer whales to the list of summer marine mammals 
found in the study area.  

Predictions by Clarke and Jamieson (2006) relating to important killer whale, humpback whale and 
Steller sea lion habitat in the study area were corroborated by the field surveys; however, the authors’ 
predictions of moderately important fin whale habitat in open-water regions of the study area (e.g., around 
Gil Island) could not be not validated. 
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Data provided by the BCCSN (2009) suggests that harbour seals, Steller sea lions, Dall’s porpoises, killer 
whales, Pacific white-sided dolphins, humpback whales and harbour porpoises are commonly reported in 
the study area and that fin, gray and minke whales are rarely recorded. Results of the study team’s field 
surveys suggest that all of these species except fin, gray and minke whales frequent the study area. 

The field surveys confirmed reports by residents of Kitamaat Village that humpback whales, killer 
whales, seals, porpoises and sea lions are prevalent within the study area. 

4.2 Distribution and Seasonality 
Before the Northern Gateway field studies were carried out, the only reliable information on marine 
mammal distribution in the CCAA was for summer and fall and for humpback whales and resident killer 
whales. 

Available information presented by Ford et al. (2009b) on humpback whale distribution (primarily in 
waters surrounding Gil Island) is corroborated by the fall field surveys but not the summer field surveys. 
The field studies suggest that humpback whales occur more frequently and are more widely distributed 
within the study area in fall than summer. Data on humpback whale distribution presented by Ford et al. 
(2009b) and this report suggests important humpback whale habitat exists in the fall in most waters 
adjacent to Gil Island (Squally Channel, Campania Sound, Lewis Passage, Wright Sound), eastern 
Caamaño Sound and the southern portion of Douglas Channel. The field surveys suggest that humpback 
whale use of the study area in winter (February) is minimal and that southern Whale Channel (outside the 
study area) represents consistent humpback whale habitat for most of the year. 

The June 2006 and 2009 vessel surveys detected resident killer whales at Caamaño Sound. These 
sightings are consistent with Ford’s (2006) findings on resident killer whale distribution and seasonality, 
and lend support to the identification of critical habitat in the Caamaño Sound region (in June). A lack of 
resident killer whale sightings at other times of the year is more likely a function of the small size of this 
population and frequency of surveys conducted. Transient killer whales appear to frequent most regions 
of the study area earlier in the year. 

Summer sighting distributions of Steller sea lions, harbour porpoises, Dall’s porpoises and humpback 
whales presented by Williams and Thomas (2007) appear to be consistent with the survey findings. 
Harbour seals were not identified during the surveys in the Caamaño Sound and Wright Sound region, as 
was observed by Williams and Thomas 2007.  

Information on marine mammal distribution and seasonality contained in the BCCSN data is based on 
unknown and unequal survey effort (see Section 3.2.2). No reliable conclusions can be made from the 
data. 

As indicated in Section 3.4.5, except for Campania and Estevan Sound, the number of sightings, 
individuals and diversity of species tended to be higher in the more open water (western) regions of the 
study area (i.e., Browning Entrance and Principe Channel, and the Caamaño Sound to Douglas Channel 
corridor) than the northeastern confined regions, such as Lower and Upper Kitimat Arm. The low ranking 
of Campania Sound may be attributed to the division of the region by this study, which did not include 
the eastern portion of the sound. Numerous sightings (mostly humpback whales) were made during 
survey effort in adjacent eastern Campania Sound and southern Whale Channel. Portions of Campania 
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Sound therefore appear to be within the corridor of higher marine mammal use. Limiting results to 
regions within the study area likely underestimated the importance of the Campania Sound region to 
marine mammals. Wright Sound, also part of the Caamaño Sound to Douglas Channel corridor, was only 
identified as an area of concentration in September surveys.  

The high ranking of Browning Entrance based on limited coverage of its southern portion in winter and 
fall suggests that it is a potentially important region for marine mammals. However, it is difficult to 
extrapolate survey results to unsurveyed portions and seasons. Additional survey effort would be required 
in this region to better understand marine mammal seasonal use. 

The high ranking of Principe Channel was mostly driven by the presence of a few large groups of 
mammals on two of the four surveys. However, it was also ranked fourth highest for SPUE, primarily due 
to a high number of sightings in September.  

Based on these surveys, marine mammals seem to bypass Estevan Sound, which is separated from the 
main channels of the study area by Campania Island. 

4.3 Relative Abundance 
In general, many marine mammal species are highly migratory and demonstrate considerable differences 
in distribution by season. Marine mammal migration often includes northward movement and residency 
in the summer periods to feed where prey is more abundant, followed by southern movement and 
residency to overwinter. As a consequence, it is assumed that more individuals are present in the CCAA 
in the summer than in winter. Field surveys conducted by the study team in 2009 did not confirm this 
assumption and results may be interpreted to suggest the opposite (i.e., a greater total number of animals 
was detected in winter than in summer). The primary influence governing total abundance was the large 
groups of Pacific white-sided dolphins detected in winter, spring and fall. When considering the SPUE 
data, which partially addresses the bias associated with the large size of dolphin groups, the survey results 
suggest more sightings occur in the fall.  

The field results show notable differences in abundance of humpback whales throughout the year in the 
CCAA (highest SPUE in September followed by summer). Comparatively, Pacific white-sided dolphins 
are the most abundant species in the CCAA, and the field surveys suggest this may be year-round. 

Although the study team attempted to execute similar survey tracks throughout 2009, logistical, weather 
and safety constraints did result in survey coverage variability. SPUE comparisons made by excluding 
sightings and survey effort in poor sightability conditions partially addressed these differences and 
provided better confidence in the survey results, particularly where survey coverage was relatively high. 
However, the importance of regions where sightings were made but were excluded because of poor 
sightability was likely misrepresented (e.g., Nepean Sound). 

4.4 Survey Methods 
Observers regularly detected marine mammals up to 1 km from the survey vessel in 2009, which suggests 
a reliable effective survey strip width of 2 km (1 km on either side). This width was used in estimating 
survey coverage. As indicated above, approximate survey coverage by region for each survey month was 
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not corrected for overlapping effort. Coverage may have been overestimated in areas where the vessel 
followed the same route on the return trip under good sightability. This appears likely for narrow regions 
such as Principe Channel and the Lower Kitimat Arm in February.  

The influence of underwater noise from the survey vessel on marine mammal detection was not 
evaluated, but localized avoidance by some species was possible. Vessels similar in size to the MV Silver 
Dawn are common in the area, and habituation by marine mammals to their noise is possible. Information 
relating to the influence of noise from survey vessels on marine mammal survey programs in British 
Columbia was not located.  

The large number of unidentified marine mammals in 2005 and 2006 suggests that the aerial survey 
design was not optimized for the detection and identification of smaller, faster moving and more cryptic 
cetaceans and pinnipeds. Increased likelihood of detection and identification of smaller marine mammals 
would be achieved in future aerial programs by planning for more regular off-transect species 
identification following initial on-transect sightings. Results of the study team’s aerial surveys in 2005 
and 2006 suggest that the design is optimal for systematic surveys of large baleen whales (e.g., humpback 
whales) over large coastal areas in British Columbia. 

Though aerial surveys were flown at heights typically used elsewhere in Canada, and which are unlikely 
to disturb marine mammals, evidence from the aerial program may imply behavioural reaction to the 
aircraft.  
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CCAA Marine Mammal Survey 

Interviewer: 

Interviewee: 

Location of Interview: 

Time and Date: 

Marine Mammals include whales, orcas, dolphins, sea lion and seals. 

1. Have you sighted marine mammal in any areas of the attached map? Yes No 

If yes, please circle specific areas on the attached map. 

2. Can you identify the species of marine mammal observed in the CCAA? Yes No 

If yes, please write the type of whale next to the circled areas on the attached map. 
(e.g., Killer, Sperm, Fin, Humpback, Gray, Dall's, Dolphin, Harbour, Sei, Blue, Right, Sea lion, 
Seal). 

3. Can you identify the number of marine mammals at the sighting locations? Yes No 

If yes, please write the number of marine mammals at the circled sighting locations. 

4. Can you identify the approximate year and month of the sighting? Yes No 

If yes, please write the date next to the circled areas on attached map and continue to 6. 

5. Can you identify the season when the sighting took place? Yes No 

If yes, please write the season next to the circled areas on attached map.  

6. Do you recall the behaviour of the marine mammal? Yes No 

If yes, please identify the behaviour next to the circled areas on attached map.  
(e.g., Resting, Feeding, Mobile) 

7. How did the marine mammals act towards your presents? Please describe below.   

(e.g., unconcerned, flee, curious) 

8. Have you ever been involved with or heard of marine mammal boat strikes in the 
CCAA? 

Yes No 

If yes please describe incident below and mark location on the attached map. 

9. Please write any other information that you feel would be of use or comments on the back of this 
form. 
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