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Executive Summary 

Agnico Eagle Mines Limited ships approximately 40,000 tonnes of dry cargo (equipment and supplies) and  

122 million litres of diesel fuel annually for the operations of the Meliadine Gold Mine in Rankin Inlet, Nunavut. 

The Mine’s Shipping Management Plan outlines a Marine Mammal and Seabird Observer (MMSO) program that 

is to be implemented by Project shipping contractors. The purpose of the MMSO program is to mitigate 

interactions between marine mammals and seabirds and Project vessels and to collect information on marine 

wildlife presence. The objective of this report is to provide additional information regarding the 2017 and 2018 

MMSO program as requested by the Nunavut Impact Review Board (NIRB) during their review of the Mines 2017 

annual report. This report provides an interpretation and discussion of the MMSO data collected in 2017 and 2018 

by the shipping contractor Transport Desgagnés. 

In 2017 the marine mammal observations were conducted from the Acadia Desgagnés and the  

Claude A. Desgagnés and in 2018 from the Acadia Desgagnés. Marine mammal observations were reported 

between 22 July to 21 September 2017 and 26 June to 24 July 2018. Five species of marine mammals were 

observed in 2017 including the Atlantic walrus, hooded seal, ringed seal, humpback whale, and pilot whale. 

No marine mammals were observed in 2018. 

A maximum of 4 and 12 seabird species were recorded during moving and stationary platform surveys in 2017 

(June and July) and 2018 (June to October), respectively. The density of seabirds reported are generally low, 

although densities estimated from 2018 moving platform data were significantly higher than in 2017. 

No marine mammal-vessel interactions or birds-vessel interactions (e.g., strikes) were recorded in 2017 or 2018. 
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Study Limitations 

On behalf of Agnico Eagle Mines Limited (Agnico Eagle), Nuqsana Golder Engineering and Environmental 

Consulting Inc. (Nuqsana Golder) has prepared this Marine Mammal and Seabird Observer (MMSO) Report for 

the 2017 and 2018 Shipping Season for the Meliadine Gold Mine in Rankin Inlet, Nunavut. The scope of work for 

this report was undertaken under the Master Services Agreement (MSA) between Agnico Eagle and Nuqsana 

Golder, made effective as of 17 April 2018 and as outlined in Nuqsana Golder work plan titled “Proposal – Marine 

Mammal and Seabird Observer (MMSO) report” and dated 7 January 2019. 

This report was prepared, based in part, on information obtained from Transport Desgagnés through  

Agnico Eagle and other historic information sources. In preparing the report, Nuqsana Golder has relied in good 

faith on information provided. We accept no responsibility for any deficiency or inaccuracy contained in this report 

because of our reliance on the aforementioned information. 

The findings and conclusions documented in this report have been prepared for the specific application to this 

Project and have been developed in a manner consistent with that level of care normally exercised by 

environmental professionals currently practicing under similar conditions in the jurisdiction. 

With respect to regulatory compliance issues, regulatory statutes are subject to interpretation. These 

interpretations may change over time and should be reviewed regularly. 

If new information is discovered during future work, the conclusions of this report should be re-evaluated, and the 

report amended, as required, prior to any reliance upon the information presented herein. 
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1.0 INTRODUCTION 

Agnico Eagle Mines Limited (Agnico Eagle) ships approximately 40,000 tonnes of dry cargo (equipment and 

supplies) and 122 million litres of diesel fuel annually for the operations of the Meliadine Gold Mine (the Mine or 

the Project) in Rankin Inlet, Nunavut (Agnico Eagle 2018; Figure 1). To meet these needs, approximately eight 

ships per year are needed to deliver dry cargo and up to four additional ships per year to deliver fuel. Shipping is 

carried out during the open water season (typically from early July to late October; Agnico Eagle 2018). Shipping 

activities are carried out by Transport Desgagnés. To support the Terms and Conditions of the Mine Project 

Certificate, Transport Desgagnés is required to implement a Marine Mammal and Seabird Observer (MMSO) 

program during shipping activities in the marine Local and Regional Study Areas (Agnico Eagle (2018; Figure 2). 

The purpose of the MMSO program is to mitigate interactions between marine mammals, seabirds and Project 

vessels and to collect information on marine wildlife presence. 

This report provides an interpretation and discussion of the 2017 and 2018 MMSO observations collected by 

Transport Desgagnés to support the Mines annual report to the Nunavut Impact Review Board (NIRB).  

1.1 Objectives 

The objective of this report is to present a summary of the MMSO data collected by Transport Desgagnés during 

the 2017 and 2018 MMSO programs including a summary of results, interpretation and discussion to support 

Agnico’s 2018 annual report to NIRB. The comments related to the 2017 reporting of the MMSO program 

provided by NIRB are presented in Table 1. 

Table 1: Project Certificate Terms and Conditions and Comments Provided by NIRB on the 2017 Mines Annual Report 

Number Project Certificate Terms and Conditions Comments by NIRB 

66 

The Proponent shall ensure all Project 
vessels are checked for bird strikes after a 
suspected event and include details of its 
protocol to do so, as well as results, within 
its updated Terrestrial Environment 
Mitigation and Monitoring Plan. 

While the raw data is provided in the 
appendix, the NIRB expects a summary of 
the results with interpretation and 
discussion to be provided within the main 
text of the annual report. 

82 

The Proponent shall require all contracted 
shipping companies to provide full-time 
marine wildlife monitoring using trained 
observers and established data collection 
and recording protocols. Monitoring plans 
should include provisions for all Species At 
Risk Act (SARA) and for the Committee on 
the Status of Endangered Wildlife in Canada 
(COSEWIC) listed species (birds and 
mammals). 

While the raw data is provided, the NIRB 
expects a summary of the results with 
interpretation and discussion to be 
provided within the main text of the annual 
report. In addition, the NIRB acknowledges 
Environment and Climate Change 
Canada’s comments regarding 
standardized protocols and databases and 
encourages the Proponent to follow-up. 

Source: Comments from the Nunavut Impact Review Board were provided by Agnico Eagle Mines. 
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2.0 METHODS 

Nuqsana Golder has assumed that the 2017 and 2018 MMSO programs were conducted by Transport Desgagnés 

in accordance with the methods outlined in the Shipping Management Plan (Agnico Eagle 2018). Appendix A 

summarizes the MMSO data recorded by Transport Desgagnés and Appendix B provides the raw datasheets 

used by Transport Desgagnés and provided by Agnico Eagle. 

 

2.1 Marine Mammal Data Analysis 

This section outlines the methods used to summarize the environmental conditions, observer effort, and marine 

mammal sightings related to the marine mammal information recorded by Transport Desgagnés. There were not 

enough marine mammal sightings recorded during the 2017 and 2018 MMSO programs to conduct a density 

analysis. 

 

Temporal and Spatial Observation Effort 

Temporal (hours) and spatial (km) marine mammal observation effort was defined as the effort dedicated to 

marine mammal observations as recorded by Transport Desgagnés on the MMSO datasheets (Appendix B). 

Marine mammal spatial effort was calculated as linear kilometres using GPS coordinates that were recorded by 

Transport Desgagnés at the start and end of each MWO shift. Start and end times were recorded by Transport 

Desgagnés on the datasheets (Appendix B) and were used to determine temporal effort (i.e., the time spent 

completing marine mammal observations). 

 

Environmental Variables 

The environmental variables of ice cover (percent), wind speed and direction, sea state (Beaufort scale), weather 

(e.g., precipitation and cloud conditions), visibility, sun glare and sightability (combination of weather, glare, and 

sea state, etc.) were recorded by Transport Desgagnés on the datasheets (Appendix B) and were summarized as 

a percentages of observation effort. 

 

2.2 Seabirds 

This section outlines the methods used to summarize the environmental conditions, observer effort, and  

to provide a density estimate for seabird sightings related to the seabird information recorded by  

Transport Desgagnés in 2017 and 2018. Additionally, Agnico Eagle requested a comparison of seabird monitoring 

results from 2017 to 2018 between years to determine if there were differences. 
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Temporal and Spatial Observation Effort 

According to seabird protocols (Agnico Eagle 2018), surveys from moving and stationary platforms are completed 

in 5-minute intervals. Additionally and similar to marine mammals, the number of survey hours and km were 

recorded as indices of effort for seabird. Seabird spatial effort was calculated as linear kilometres using GPS 

coordinates that were recorded by Transport Desgagnés at the start and end of each 5-minute interval. Start and 

end times were recorded by Transport Desgagnés on the datasheets (Appendix B) and were used to determine 

temporal effort (i.e., the time spent completing seabird surveys). 

 

Environmental Variables 

The same environmental variables of ice cover (percent), wind speed and direction, sea state (Beaufort scale), 

weather (e.g., precipitation and cloud conditions), visibility, sun glare were recorded by Transport Desgagnés on 

the datasheets (Appendix B). Environmental conditions were not separately summarized for seabird monitoring 

but are anticipated to be similar since the MMSO protocol is to alternate these programs numerous times 

throughout daily monitoring (Agnico Eagle 2018). 

 

2.2.1 Data Analysis 

The monitoring records prepared by Transport Desgagnés and provided by Agnico Eagle included observations  

of seabird counts at varying distances from moving and stationary ships (Appendix B). Sightings data from a 

moving vessel are analogous to line-transect sampling while observations from stationary vessel are similar to 

point-counts. Both can be used to estimate the density of seabirds. When distances to seabirds are measured, 

the density estimate can be corrected for seabirds that are farther away from the ship and harder to detect  

(i.e., not observed or missed). This correction is employed through use of a distance-based detection function as 

outlined in Buckland et al. (2001). The analysis was focussed on estimating and then comparing seabird density 

by year. Densities for stationary and moving surveys are presented without regard for environmental variables 

because preliminary review of data indicated that low sample sizes were going to be limiting (Buckland et al. 

2001) and inclusion of additional model variables would decrease the precision of estimates. 

Analysis of stationary and moving platform seabird data was performed using the Conventional Distance 

Sampling analysis engine of the Distance 7.2 software program (Thomas et. al. 2009). The initial step is to fit a 

detection distribution that corresponds to the sightings data. The hazard-rate, half-normal, and uniform key 

functions, all with cosine, simple polynomial, and hermite polynomial series expansions, were tested for fitting the 

data. The observation data were transformed into intervals for the fitting of the models. There is a possibility that 

seabirds may actively avoid the ship during the moving platform surveys (e.g., birds may dive when they are close 

to the ship and resurface further from the ship where they are recorded by observers). To account for this, seabird 

observations from moving platform surveys that were recorded within 0 to 50 m and 51 to 100 m from observers 

were pooled together into one distance interval (i.e., 0 to 100 m) for the moving platform data analysis. 
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The standard analysis method of transect surveys assumes that on average, over multiple replications of the 

survey, each point within the survey area has an equal likelihood of being sampled (uniform coverage probability). 

Because the locations of the transect lines were considered random with respect to the location of seabirds, the 

average density of seabirds was considered to be the same irrespective of distance from the transect line. Thus, 

any observed change in seabird sightings with increasing distance from the transect line was considered a 

change in the probability of detection, rather than a true change in bird density. The change in detection 

probability with respect to sighting distance from the transect line was measured to provide an estimate of the 

average probability of detection of a bird, which was, in turn, used to estimate the density of seabirds in the survey 

area. Sample size for modelling detection function should generally be at least 60 to 80 sightings, although for 

some purposes, as few as 40 sightings may be adequate (Buckland et al. 2001). 

Models were selected using the minimum Akaike’s Information Criterion (AIC) as well as consideration for fit near 

zero distance, where fit is most critical and not accounted for in AIC values (Buckland et. al. 2001). For moving 

platform surveys, these detection functions all assume 100% detection on the trackline (g(0)=1). 

Distance truncation of the data was performed to remove sightings past a selected distance (i.e., 300 m),  

which serves to remove outliers that would otherwise inflate density and abundance estimates (i.e., observation 

size-bias) as well as remove hard-to-fit portions of the dataset (e.g., obvious data heaping at certain distances). 

Observation data used distance analyses included on-transect sightings only. Re-sightings were not used for the 

estimation of any variables. The sample sizes available for estimating detection functions and seabird densities 

are provided in Table 2. The sample sizes indicate that accurate species-level densities can not be estimated. 

Table 2: Sample Size Available for Distance Analyses 

Year Survey Type 
Number of Transects / Stationary 

Plots for Calculating Detection 
Function and Density Estimates 

2017 – all species Moving Platform 30 

2018 – all species Moving Platform 54 

2017 and 2018 – all species Moving Platform 84 

2017 – all species Stationary Platform 7 

2018 – all species Stationary Platform 2 

2017 and 2018 – all species Stationary Platform 9 
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3.0 RESULTS 

3.1 Marine Mammals 

Marine mammal observations were recorded by Transport Desgagnés and provided by Agnico Eagle during  

the 2017 and 2018 shipping season. In 2017 the marine mammal observations were conducted from the  

Acadia Desgagnés and the Claude A. Desgagnés and in 2018 from the Acadia Desgagnés. Surveys were 

completed between 22 July to 21 September 2017 and 26 June to 24 July 2018. Marine mammal sightings were 

only recorded in 2017; no marine mammal sightings were recorded in 2018. No record of marine mammal-vessel 

interactions (e.g., strikes) were recorded by Transport Desgagnés in 2017 or 2018. 

A summary of the environmental variables and marine mammal sightings recorded by Transport Desgagnés and 

provided by Agnico Eagle is provided in Appendix A. Data sheets for marine mammal monitoring recorded by 

Transport Desgagnés and provided by Agnico Eagle are provided in Appendix B. 

 

3.1.1 Survey Effort 

According to the observation records prepared by Transport Desgagnés, marine mammal observer effort included 

a total of 22.7 hours and 543.45 km in 2017, with six hours of effort while anchored. In 2018, observer effort 

included a total of 21.5 hours and 1,514.2 km in 2018 and no hours of effort while anchored. 

 

3.1.2 Environmental Variables and Sighting Conditions 

Weather 

Predominant weather conditions recorded by Transport Desgagnés during the 2017 marine mammal observation 

program were recorded as < 50% cloud cover with no fog, rain, or snow (62% of survey effort) followed by > 50% 

cloud cover with no fog, rain, or snow (25% of survey effort), and solid fog (13% of survey effort; Figure 3). 

 

Figure 3: Percent Weather Conditions – 2017 Marine Mammal Observation Program 
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Predominant weather conditions during the 2018 marine mammal observation program were recorded as < 50% 

cloud cover with no fog, rain, or snow (44% of survey effort) and > 50% cloud cover with no fog, rain, or snow 

(44% of survey effort) followed by patchy fog (10% of survey effort) and fog/rain (2% of survey effort; Figure 4). 

 

Figure 4: Percent Weather Conditions - 2018 Marine Mammal Observation Program 

 

Visibility 

Visibility recorded by Transport Desgagnés during the 2017 marine mammal observation program ranged from  

1 to 10 km, on average visibility was recorded to be 9.2 km. In 2018, the marine mammal observation program 

recorded visibility ranging 8 to 75 km, on average visibility was recorded to be 21.93 km. 

 

Sea State 

Sea state recorded by Transport Desgagnés during the 2017 marine mammal observation program ranged from 0 

(no waves, glassy) to 4 (1.2 to 2.4 m waves, Moderate Waves, Some Spray). The majority of sea state conditions 

were recorded as 0 (no waves, glassy; 38% of survey effort), followed by 2 (0.1 to 0.5 m waves, Smooth 

Wavelets; 27% of survey effort), 1 (0 to 0.1 m waves, small wavelets; 21% of survey effort), 3 (0.5 to 1.2 m waves, 

slight; small white caps; 9% of survey effort), and 4 (1.2 to 2.4 m waves, moderate waves, some spray; 5% of 

survey effort; Figure 5). 

< 50% cloud 
cover (with no 
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Figure 5: Percent Sea State Conditions – 2017 Marine Mammal Observation Program 

 

In 2018, sea states recorded by Transport Desgagnés ranged from 0 (no waves, glassy) to 4 (1.2 to 2.4 m waves, 

moderate waves, some spray) during the marine mammal observation program. The majority of sea state 

conditions were recorded as 4 (1.2 to 2.4 m waves, moderate waves, some spray; 26 % of survey effort), followed 

by 3 (0.5 to 1.2 m waves, slight; small white caps; 23% of survey effort), 2 (0.1 to 0.5 m waves, smooth wavelets; 

21% of survey effort), 1 (0 to 0.1 m waves, small wavelets; 16% of survey effort) and 0 (no waves, glassy; 14% of 

survey effort; Figure 6). 

 

Figure 6: Sea State Conditions – 2018 Marine Mammal Observation Program 

 



18 March 2019 18110868-723-R-Rev0-1000 

 

 

 
 10 

 

Glare Conditions 

During the marine mammal observation program in 2017, glare conditions recorded by Transport Desgagnés 

ranged from 0 (none) to 3 (bright and forward of vessel). The majority of glare conditions were recorded as 0 

(none; 41% of survey effort), followed by 2 (bright on the observer’s side of the vessel; 24%), 3 (bright and 

forward of vessel; 24%, and 1(slight/grey) (Figure 7). 

 

Figure 7: Glare Conditions – 2017 Marine Mammal Observation Program 

 

During the marine mammal observation program in 2018, glare conditions recorded by Transport Desgagnés 

ranged from 0 (none) to 3 (bright and forward of vessel). The majority of glare conditions were recorded as 0 

(none; 58% of survey effort), followed by 1 (slight/grey; 32%), 2 (bright on the observer’s side of the vessel; 5%) 

and 3 (bright and forward of vessel; 5%) (Figure 8). 
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Figure 8: Glare Conditions – 2018 Marine Mammal Observation Program 

 

Ice Concentration 

Ice variables were not recorded by Transport Desgagnés during marine mammal observation program in 2017. In 

2018, ice concentrations recorded by Transport Desgagnés ranged from 0 (less than one tenth cover, open water) 

and 5 (seven to eight tenths, close pack). Ice Conditions were predominantly recorded as 0 (none; 80% of survey 

effort) followed by 1 (two to three tenths, very open drift; 17%) and 5 (seven to eight tenths, close pack; 3%; 

Figure 9). 

 

Figure 9: Ice Conditions – 2018 Marine Mammal Observation Program 
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3.1.3 Sightings 

Five species of marine mammals were recorded by Transport Desgagnés during the MMSO Program in 2017: 

Atlantic walrus (Odobenus rosmarus rosmarus), hooded seal (Cystophora cristata), ringed seal (Pusa hispida), 

humpback whale (Megaptera novaeangliae), and pilot whale (Globicephala melas or G. macrorhynchus). 

Unidentified whales and seals were recorded on three occasions. Table 3 summarizes the number of marine 

mammal sightings recorded by Transport Desgagnés in 2017 and individuals recorded for each species. A total of 

13 sightings of 48 individual marine mammals were recorded during MMSO program. All sightings recorded were 

observed in June and July. The most commonly identified species was Atlantic walrus (five sightings of 14 

individuals), followed by ringed seal (three sightings of 12 individuals), pilot whale (one sighting of 10 individuals), 

and humpback whale (one sighting of five individuals). 

Table 3: Marine Mammal Observations During the 2017 MMSO Program 

Species Number of Sightings Number of Individuals 

Atlantic Walrus 5 14 

Hooded Seal 1 1 

Humpback Whale 1 5 

Pilot Whale 1 10 

Ringed Seal 3 12 

Unidentified Seal Species 2 2 

Unidentified Marine Mammal Species 1 4 

 

Hooded Seal 

Hooded seals were recorded by Transport Desgagnés in the Eastern Hudson Strait (Figure 10). A total of one 

sighting of one individual hooded seal was recorded (Table 3). 

 

Ringed Seal 

Ringed seals were predominately recorded by Transport Desgagnés near Marble Island (Figure 10). A total of  

three sightings of 12 individual ringed seals were recorded during observations (Table 3). Group sizes ranged 

from single animals to a group of 10 individuals. 

 

Unidentified Seal 

Unidentified seals were recorded near Melvin Bay by Transport Desgagnés (Figure 10). A total of two sightings of 

two individual unidentified seals were recorded during observations (Table 3). All unidentified seals recorded by 

Transport Desgagnés were observed in the water or diving. 
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Pilot Whale 

A single sighting of a group of pilot whales was recorded by Transport Desgagnés between Walrus Island and 

Coats Island during marine mammal observations in 2017 (Figure 10). A total of one sighting of 10 individual pilot 

whales were recorded during observations (Table 3). 

 

Humpback Whale 

Humpback whales were recorded by Transport Desgagnés once during the MMSO program in 2017. Five 

individual humpback whales were recorded in one group (Table 3; Figure 10). 

 

Atlantic Walrus 

Atlantic walruses were recorded by Transport Desgagnés primarily in Eastern Hudson Strait (Figure 10). A total of 

five sightings of 14 individual Atlantic walruses were recorded (Table 3). Atlantic walruses were primarily observed 

in groups. Group sizes ranged from a single animal to groups of six individuals. Single walruses and groups of 

three were recorded as haul-out in 2017. No large walrus haul-outs were recorded during the 2017 or 2018 

MMSO programs. 
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3.2 Seabirds 

Seabird monitoring was completed by Transport Desgagnés daily on 26 June to 24 July 2017, 30 June 2018,  

17 July to 4 August 2018, 11 to 21 September 2018, 20 October 2018, and 23 October 2018. No seabird 

interactions (e.g., strikes) with vessels were recorded by Transport Desgagnés during 2017 or 2018 MMSO 

programs. Data sheets for seabird monitoring recorded by Transport Desgagnés are provided in Appendix B. 

 

3.2.1 Survey Effort 

According to the observation records prepared by Transport Desgagnés, monitoring resulted in 227, 5-minute 

surveys on moving platforms and 65, 5-minute surveys on stationary platforms. In 2017, 443.3 km were surveyed 

over 15.9 hours for seabirds using moving platform surveys. In 2018, 389.8 km were surveyed over 17.5 hours for 

seabirds using moving platform surveys. During stationary platform surveys for seabirds, 7 hours and 1 hour were 

surveyed in 2017 and 2018, respectively. 

 

3.2.2 Surveys from Moving Platforms 

3.2.2.1 All Species 

During all moving platform surveys reported, a total of 12 identified species and individuals in five unidentified 

species groups were observed (Table 4). Ivory gull, which is an endangered species in Nunavut (SARA 2019), 

was observed during the surveys in 2018 (Table 4). The most common identified species during the moving 

platform surveys in 2017 were thick-billed murre (Uria lomvia), dovekie (Alle alle), and Iceland gull  

(Larus glaucoides) (Table 4; Figure 11). The most common species identified during the surveys in 2018 were 

thick-billed murre, Iceland gull, glaucous gull (Larus hyperboreus), and black guillemot (Cepphus grylle)  

(Table 4; Figure 12). 
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Table 4: Seabirds Observed During Moving Platform Surveys, 2017 and 2018 

Species 
Number of Individuals Observed 

2017 2018 

Black guillemot 0 71 

Common eider 4 3 

Dovekie 19 43 

Glaucous gull 0 88 

Iceland gull 14 77 

Ivory gull 0 2 

Long-tailed duck 0 3 

Northern fulmar 0 43 

Pomarine jaeger 0 1 

Sabine’s gull 0 3 

Thick-billed murre 142 138 

Wilson’s storm-petrel 0 25 

Unidentified duck species 2 0 

Unidentified gull species 38 39 

Unidentified jaeger species 1 2 

Unidentified sandpiper species 0 17 

Unidentified bird species 11 3 

Total 231 558 
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For the initial step in determining density, the detection distribution with the best fit to the sightings data was 

determined. The half-normal models with simple polynomial expansions had the lowest AIC scores for the moving 

platform dataset. Having the lowest AIC score of all detection distributions evaluated meant it was the most 

appropriate to use. Based on this detection function, the overall probability of detecting seabirds during moving 

platform surveys in 2017 and 2018 was estimated to be 0.43 (95% Confidence Interval [CI]: 0.39 to 0.48). The 

density estimate of seabirds in 2017 was 1.2 birds/km2 (Table 5). The density estimate of seabirds in 2018 was 

3.6 birds/km2 (Table 5). Based on non-overlapping 95% CIs, the density of seabirds was significantly higher in 

2018 than in 2017 (Table 5). The analysis of the 2017 data may be inaccurate as the sample size for this year is 

small (Table 2; Buckland et al. 2001). Density estimates were not generated for individual seabird species 

because the low sample sizes would yield inaccurate results (Buckland et al. 2001). 

Table 5: Density Estimates and 95% Confidence Intervals for Seabirds Observed Along Moving Platform Surveys in 
2017 and 2018 

Year Model, AIC Score Sample Size 
Density Estimate  
(individuals/km2) 

95% Confidence Interval  
(individuals/km2) 

2017 
Half-normal, 354.3 

30 1.2 0.7 to 2.0 

2018 54 3.6 2.7 to 4.9 

km2 = square kilometres; AIC = Akaike’s Information Criteria. 

 

3.2.3 Surveys from Stationary Platforms 

Four identified species and individuals in three unidentified species groups were observed during stationary 

surveys in 2017 and 2018 (Table 6; Figure 13). Thick-billed murre was the most abundant species observed in 

2017, while glaucous gull was the most abundant species observed in 2018. 

Table 6: Seabirds Observed During Stationary Platform Surveys, 2017 and 2018 

Species 
Number of Individuals Observed 

2017 2018 

Common eider 5 4 

Glaucous gull 9 14 

Iceland gull 5 0 

Thick-billed murre 17 0 

Unidentified duck species 9 0 

Unidentified gull species 12 7 

Unidentified bird species 46 0 

Total 103 25 
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As with moving platforms, the half-normal model with a cosine expansion had the lowest AIC score and so is the 

best model of detection for the 2017 and 2018 combined stationary platform data. Using this model, the overall 

probability of detecting seabirds during stationary platform surveys in 2017 and 2018 was 0.29 (95% CI: 0.16 to 

0.54). The estimated density of seabirds in 2017 was 82.9 birds/km2 (Table 13). The estimated density of seabirds 

in 2018 was 158.4 birds/km2 (Table 7). Based on overlapping 95% CIs, the density of seabirds was not 

significantly different in each of the survey years (Table 7). The analysis of the stationary data may be inaccurate 

as the sample size for is small (Table 2; Buckland 2001). Density estimates were not generated for individual 

seabird species because the low sample sizes would yield inaccurate results (Buckland 2001). 

Table 7: Density Estimates and 95% Confidence Intervals for Seabirds Observed During Stationary Platform Surveys 
in 2017 and 2018 

Year Model, AIC Score Sample Size 
Density Estimate  
(individuals/km2) 

95% Confidence Interval  
(individuals/km2) 

2017 
Half-normal, 135.29 

7 82.9 36.5 to 188.5 

2018 2 158.4 29.4 to 851.1 

km2 = square kilometres; AIC = Akaike Information Criteria. 

 

  



18 March 2019 18110868-723-R-Rev0-1000 

22 

4.0 DISCUSSION 

This report presents a summary of the MMSO data collected by Transport Desgagnés during the 2017 and 2018 

MMSO programs and includes a summary of results, interpretation and discussion in support of the Mine’s 2018 

annual report. MMSO programs were conducted from the Acadia Desgagnés and the Claude A. Desgagnés in 

2017 and from the Acadia Desgagnés in 2018. 

Environmental variables of weather conditions, visibility, sea state, glare and ice conditions were recoded by 

Transport Desgagnés during the MMSO programs in 2017 and 2018. Summaries of the environmental conditions 

recorded during the marine mammal monitoring indicated annual variation for each of the variables recorded as 

might be expected. Environmental conditions were not separately summarized for seabird monitoring but are 

anticipated to be similar since the MMSO protocol is to alternate these programs numerous times throughout daily 

monitoring (Agnico Eagle 2018). 

Marine mammal observations were completed by Transport Desgagnés between 22 July to 21 September 2017 

and 26 June to 24 July 2018. Five species of marine mammals were recorded by Transport Desgagnés in 2017 

including the Atlantic walrus, hooded seal, ringed seal, humpback whale, and pilot whale. No marine mammals 

were recorded by Transport Desgagnés in 2018. There were not enough marine mammal sightings recorded to 

provide a density analysis. No marine mammal-vessel interactions (e.g., strikes) were recorded by Transport 

Desgagnés in 2017 or 2018. 

A total of 12 seabird species were recorded by Transport Desgagnés during June to July 2017 and during June to 

October 2018. Observations of seabirds from moving platform surveys were variable between years. Four 

(common eider, dovekie, Icelandic gull and thick-billed murre) of 12 species were seen in both years and the 

number of seabirds was considerably higher in 2018. Eight more seabird species were recorded by Transport 

Desgagnés in 2018 than in 2017. Thick-billed murre was recorded consistently as the most abundant (and in total 

numbers) seabird observed in both years. Overall, densities of seabirds (all species pooled) from moving 

platforms were low regardless of year. However, densities in 2018 were significantly higher than in 2017. 

Stationary platform monitoring recorded two (common eider and glaucous gull) of four species that were present 

in 2017 and 2018 and both were not numerous but relatively consistent across years. Densities of seabirds from 

stationary platforms were highly imprecise, so the differences are not considered significant. The higher densities 

observed in 2018 from moving platforms could be an artifact of the monitoring schedule. In 2018, monitoring 

included the months of September and October, which may capture migrants. In general, the monitoring to date 

has resulted in low numbers of observations and samples of seabirds, which limit the type of analyses that can be 

completed for seabirds (Buckland et al. 2001). No interactions between vessels and seabirds were recorded 

during the MMSO in either 2017 or 2018. 
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February 2019 Table A-1: MMSO 2017 Program Observations  18110868-723-R-Rev0-1000

Easting Northing Easting Northing

Desgagnes Acadia Desgagnes Michael Galarneceu 16-07-17 T 11:37:00 AM 12:07:00 PM 12:30:00 AM 18 557404 6932420 551475 6932880 Travelling 10 0 1 0 0
Desgagnes Acadia Desgagnes Michael Galarneceu 15-07-17 T 7:05:00 PM 7:35:00 PM 12:30:00 AM 19 572450 6786443 564424 6789369 Travelling 10 1 2 1 3
Desgagnes Claude A. Desgagnes Sandra Lebon 26-06-17 T 10:30:00 PM 11:00:00 PM 12:30:00 AM 19 546560 6826779 - - Travelling 10 1 1 1 3
Desgagnes Claude A. Desgagnes Sandra Lebon 27-06-17 T 10:45:00 PM 11:15:00 PM 12:30:00 AM 18 613919 6954318 605771 6960921 Travelling 10 1 0 3 -
Desgagnes Claude A. Desgagnes Sandra Lebon 28-06-17 T 10:45:00 PM 11:15:00 PM 12:30:00 AM 17 534804 7007132 522054 7007391 Travelling 10 0 3 4 -
Desgagnes Claude A. Desgagnes Sandra Lebon 29-06-17 T 9:30:00 PM 10:00:00 PM 12:30:00 AM 15 620100 6943945 632974 6945366 Travelling 10 0 1 2 3
Desgagnes Claude A. Desgagnes Sandra Lebon 29-06-17 T 9:30:00 PM 10:00:00 PM 12:30:00 AM 15 620100 6943945 632974 6945366 Travelling 10 0 1 2 3
Desgagnes Claude A. Desgagnes Sandra Lebon 29-06-17 T 9:30:00 PM 10:00:00 PM 12:30:00 AM 15 620100 6943945 632974 6945366 Travelling 10 0 1 2 3
Desgagnes Claude A. Desgagnes Sandra Lebon 30-06-17 T 10:30:00 PM 11:00:00 PM 12:30:00 AM 15 554958 6955594 546535 6960664 Travelling 10 0 2 1 2
Desgagnes Claude A. Desgagnes Sandra Lebon 30-06-17 S 10:30:00 PM 12:00:00 AM 1:30:00 AM 15 546359 6961034 - - Anchored 10 0 2 0 1
Desgagnes Claude A. Desgagnes Sandra Lebon 30-06-17 S 10:30:00 PM 12:00:00 AM 1:30:00 AM 15 546359 6961034 - - Anchored 10 0 2 0 1
Desgagnes Claude A. Desgagnes Sandra Lebon 02-07-17 S 10:30:00 PM 12:00:00 AM 1:30:00 AM 15 546272 6961217 - - Anchored 10 0 2 1 1
Desgagnes Claude A. Desgagnes Sandra Lebon 04-07-17 S 10:30:00 PM 12:00:00 AM 1:30:00 AM 15 546272 6961217 - - Anchored 10 1 0 2 0
Desgagnes Claude A. Desgagnes Sandra Lebon 05-07-17 T 10:00:00 PM 11:30:00 PM 1:30:00 AM 15 607467 6942767 642793 6948006 Travelling 10 1 0 3 -
Desgagnes Claude A. Desgagnes Kristian Brown 07-07-17 T 10:45:00 PM 12:00:00 AM 1:15:00 AM 17 647093 6886659 396198 6961231 Travelling 10 1 0 2 2
Desgagnes Claude A. Desgagnes Kristian Brown 08-07-17 T 8:15:00 PM 9:45:00 PM 1:30:00 AM 20 471046 6731754 479239 6720467 Travelling 5 3 0 2 0
Desgagnes Claude A. Desgagnes Kristian Brown 07-08-17 T 7:00:00 PM 8:30:00 PM 1:30:00 AM 19 552601 6768377 571692 6761934 Travelling 10 0 0 4 3
Desgagnes Claude A. Desgagnes Kristian Brown 09-07-17 T 7:30:00 PM 9:00:00 PM 1:30:00 AM 21 437998 6306252 449678 6298098 Travelling 1 3 0 1 0

Notes:

Platform 
Activity

Ice Type 
Code

Weather code; 0 (< 50% cloud cover with no fog, rain, or snow), 1 (> 50% cloud cover with no fog, rain, or snow), 3 (solid fog); Glare code; 0 (none), 1 (slight/grey), 2 (bright on the observer’s side of the vessel), 3 (bright and forward of vessel); sea state code; 0 (calm, 
mirror-like, glassy), 1 (small wavelets, short but pronounced; crests do not break), 2 (large wavelets, crests begin to break; foam of glassy appearance; perhaps scattered white caps), 3 (small waves, becoming longer; fairly frequent white caps), 4 (moderate waves with 
more pronounced form; many white caps; chance of some spray); Ice type code; 0 (small, thin, newly formed, dinner plate-sized pieces), 1 (rounded floes 30 cm to 3 m across with ridged rims), 2(broken pieces <2 m across), 3 (level piece 2 to 20 m across); Ice 
concentration; 0 (less than one tenth cover, open water), 1 (two to three tenths, very open drift), 5 (seven to eight tenths, close pack); deg = degrees; D = diving, S =surfacing; R = resting on ice; M = Mature; 1M = one male; a dash indicated no data provided on the 
datasheets.

Time at StartCompany/Agency Platform Name 
and Type Observer(s) Date Survey 

Type
Visibility 

(km)
Weather 

Code
Glare 
Code

Sea State 
CodeTime at End Effort Zone

UTM Start UTM End
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February 2019 Table A-1: MMSO 2017 Program Observations  18110868-723-R-Rev0-1000

Direction Speed Zone Easting Northing

0 0.5 2.9 210 11.4 271 starboard 20 Indoors 271 11.4 Atlantic walrus 3 No 18 557404 6932420 50 45 S M 1M
1 1 18 270 10 295 starboard 20 Indoors - - - 1 - - - - - - - - -
5 1 17 15 7 315 starboard 20 Indoors - - - 1 - - - - - - - - -
- 1 28 270 12 308 starboard 20 Indoors - - - 1 - - - - - - - - -
- 1 13 15 13 275 starboard 20 Indoors - - - 1 - - - - - - - - -
0 1 11 180 13 270 starboard 20 Indoors 270 13 ringed seal 1 No 15 617817 6943119 300 90 R - -
0 1 11 180 13 270 starboard 20 Indoors 270 13 Atlantic walrus 2 No 15 617817 6943119 100 90 R - -
0 1 11 180 13 270 starboard 20 Indoors 270 13 Atlantic walrus 1 No 15 609686 6942988 100 R - -
0 1 14 180 13 300 starboard 20 Indoors - - - 1 - - - - - - - - -
1 0 3 190 0 - starboard 20 Indoors - - seal sp. 1 No 15 546359 6961034 300 190 D - -
1 0 3 190 0 - starboard 20 Indoors - - seal sp. 1 No 15 546359 6961034 200 70 D - -
0 1 12 190 0 - starboard 20 Indoors - - - 1 - - - - - - - - -
0 1 14 90 0 - starboard 20 Indoors - - - 1 - - - - - - - - -
- 1 11.6 30 13.5 86 starboard 20 Indoors - - - 1 - - - - - - - - -
0 1 7 300 14 109 starboard 20 Indoors - - - 1 - - - - - - - - -
0 5 22.5 125 9.6 120 starboard 20 Indoors - - - 1 - - - - - - - - -
0 2 8 160 13 110 starboard 20 Indoors - - - 1 - - - - - - - - -
0 2 12 28 13.8 144 port 20 Indoors - - - 1 - - - - - - - - -

Height of 
Eye 
(m)

Outdoors 
or 

Indoors

Wave 
Height 

(m)

True Wind 
Speed 
(Knots)

True Wind 
Direction 

(deg)

Behaviour/ 
Travel 

Direction
Age Sex

Vessel
Species Count Re-

Sighting
Ice Concentration 

Code

Sighting Coordinates 
(UTM) Distance 

to Animal

Angle to 
Sighting 

(deg)

True Platform 
Speed (Knots)

True Platform 
Direction 

(deg)

Observation 
Side
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March 2019 Table A-2: MMSO 2018 Program Observations  18110868-723-R-Rev0-1000

Easting Northing Easting Northing

Desgagnes Acadia Desgagnes Stephen Badcock 12-09-18 Transect 12:00:00 PM 12:30:00 PM 0:30 18 605746 6924131 597009 6928510 Travelling 16
Desgagnes Acadia Desgagnes Stephen Badcock 11-09-18 Transect 10:30:00 PM 11:00:00 PM 0:30 19 511543 6815902 500798 6820710 Travelling 16
Desgagnes Acadia Desgagnes Stephen Badcock 11-09-18 Transect 12:00:00 PM 12:30:00 PM 0:30 20 389696 6718067 379639 6723404 Travelling 16
Desgagnes Acadia Desgagnes Stephen Badcock 11-09-18 Transect 5:00:00 PM 5:30:00 PM 0:30 19 619554 6766291 609508 6770424 Travelling 16
Desgagnes Acadia Desgagnes Stephen Badcock 12-09-18 Transect 5:30:00 PM 6:00:00 PM 0:30 18 479178 6936633 465314 6938420 Travelling 16
Desgagnes Acadia Desgagnes Stephen Badcock 12-09-18 Transect 10:30:00 PM 11:00:00 PM 0:30 18 372312 6949247 363534 6949969 Travelling 16

Agnicio Eagle Meliadine Acadia Desgagnes Stephen Badcock 21-09-18 Transect 5:30:00 PM 6:00:00 PM 0:30 19 549453 6797481 560343 6792453 Travelling 16
Agnicio Eagle Meliadine Acadia Desgagnes Stephen Badcock 19-09-18 Transect 5:30:00 PM 6:00:00 PM 0:30 16 394524 6924495 406342 6922284 Travelling 12
Agnicio Eagle Meliadine Acadia Desgagnes Stephen Badcock 21-09-18 Transect 10:30:00 PM 11:00:00 PM 0:30 19 657429 6748256 344024 6742059 Travelling 16
Agnicio Eagle Meliadine Acadia Desgagnes Stephen Badcock 21-09-18 Transect 12:00:00 PM 12:30:00 PM 0:30 19 432042 6854989 441969 6849977 Travelling 16
Agnicio Eagle Meliadine Acadia Desgagnes Stephen Badcock 20-09-18 Transect 10:30:00 PM 11:00:00 PM 0:30 18 435993 6941642 448209 6940128 Travelling 16
Agnicio Eagle Meliadine Acadia Desgagnes Stephen Badcock 20-09-18 Transect 5:30:00 PM 6:00:00 PM 0:30 17 619516 6950614 631007 6951792 Travelling 16
Agnicio Eagle Meliadine Acadia Desgagnes Stephen Badcock 20-09-18 Transect 12:00:00 PM 12:30:00 PM 0:30 17 497510 6930255 505912 6936944 Travelling 16
Agnicio Eagle Meliadine Acadia Desgagnes Stephen Badcock 19-09-18 Transect 10:30:00 PM 11:00:00 PM 0:30 16 515586 6901696 527465 6899729 Travelling 16

Desgagnes Acadia Desgagnes Stephen Badcock 14-09-18 Transect 12:30:00 PM 1:00:00 PM 0:30 15 575942 6951181 564628 6949274 Travelling 8
Desgagnes Acadia Desgagnes Stephen Badcock 19-09-18 Transect 12:00:00 PM 12:30:00 PM 0:30 15 573651 6950572 583255 6948943 Travelling 16
Desgagnes Acadia Desgagnes Stephen Badcock 13-09-18 Transect 10:30:00 PM 11:00:00 PM 0:30 16 552836 6895390 593198 6898493 Travelling 16
Desgagnes Acadia Desgagnes Stephen Badcock 13-09-18 Transect 5:30:00 PM 6:00:00 PM 0:30 17 352972 6878106 655647 6880721 Travelling 16
Desgagnes Acadia Desgagnes Stephen Badcock 13-09-18 Transect 12:30:00 PM 1:00:00 PM 0:30 17 438497 6910207 431609 6902912 Travelling 16
Desgagnes Acadia Desgagnes Michael Galarneceu 22-07-18 Transect 2:40:00 PM 4:10:00 PM 1:30 19 646337 6791328 623750 6791276 Travelling 75

Agnicio Eagle Meliadine Acadia Desgagnes Michael Galarneceu 23-07-18 Transect 6:30:00 PM 8:00:00 PM 1:30 18 530672 6995353 504175 7001803 Travelling 70
Agnicio Eagle Meliadine Acadia Desgagnes Michael Galarneceu 24-07-18 Transect 6:00:00 PM 7:30:00 PM 1:30 17 365792 6876868 646904 6883193 Travelling 20
Agnicio Eagle Meliadine Acadia Desgagnes Michael Galarneceu 27-07-18 Transect 6:00:00 PM 7:30:00 PM 1:30 15 582357 7055314 - - Travelling 50
Agnicio Eagle Meliadine Acadia Desgagnes Michael Galarneceu 01-08-18 Transect 6:30:00 PM 8:00:00 PM 1:30 15 635070 6978167 618695 6956327 Travelling 10
Agnicio Eagle Meliadine Acadia Desgagnes Michael Galarneceu 02-08-18 Transect 6:05:00 PM 7:35:00 PM 1:30 16 655471 6882070 375325 6874981 Travelling 10
Agnicio Eagle Meliadine Acadia Desgagnes Michael Galarneceu 03-08-18 Transect 6:10:00 PM 7:40:00 PM 1:30 18 582041 6954486 610992 6942864 Travelling 15
Agnicio Eagle Meliadine Acadia Desgagnes Michael Galarneceu 04-08-18 Transect 5:10:00 PM 6:40:00 PM 1:30 20 411772 6750366 440467 6739243 Travelling 50

Notes:

Time at End Effort Zone
UTM Start UTM End

Platform 
Activity

Weather code; 0 (< 50% cloud cover with no fog, rain, or snow), 1 (> 50% cloud cover with no fog, rain, or snow), 2 (pathcy fog), 6 (fog and rain); Glare code; 0 (none), 1 (slight/grey), 2 (bright on the observer’s side of the 
vessel), 3 (bright and forward of vessel); sea state code; 0 (calm, mirror-like, glassy), 1 (small wavelets, short but pronounced; crests do not break), 2 (large wavelets, crests begin to break; foam of glassy appearance; perhaps 
scattered white caps), 3 (small waves, becoming longer; fairly frequent white caps), 4 (moderate waves with more pronounced form; many white caps; chance of some spray); Ice type code; 0 (small, thin, newly formed, dinner 
plate-sized pieces), 3 (level piece 2 to 20 m across); Ice concentration; 0 (less than one tenth cover, open water), 2 (four tenths, open drift); deg = degrees; a dash indicated no data provided on the datasheets.

Time at StartCompany/Agency Platform Name 
and Type Observer(s) Date Survey 

Type
Visibility 

(km)
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March 2019 Table A-2: MMSO 2018 Program Observations  18110868-723-R-Rev0-1000

1 0 4 - - 2 21 135 10.7 299 starboard 22 Indoors No Observations 1
0 3 2 - - 1 8 315 12.8 297 starboard 22 Indoors No Observations 1
1 0 2 - - 2 10 235 12.2 297 starboard 22 Indoors No Observations 1
1 0 1 - - 1 7 0 11.8 295 starboard 22 Outdoors No Observations 1
0 0 1 - - 1 8 135 14.7 279 starboard 22 Indoors No Observations 1
1 0 4 - - 2 27 315 8.8 276 starboard 22 Indoors No Observations 1
0 2 2 - - 2 14 315 12.8 116 starboard 22 Indoors No Observations 1
1 2 4 - - 1 12 270 13.1 98 starboard 22 Indoors No Observations 1
0 0 1 - - 1 6 315 13.7 115 starboard 22 Indoors No Observations 1
1 0 3 - - 1 18 270 12.5 115 starboard 22 Indoors No Observations 1
1 0 4 - - 2 21 315 12.5 98 starboard 22 Indoors No Observations 1
1 0 3 - - 2 15 315 12.5 87 starboard 22 Indoors No Observations 1
1 0 1 - - 1 4 315 12.6 48 starboard 22 Indoors No Observations 1
0 0 2 - - 1 8 270 13.4 100 starboard 22 Indoors No Observations 1
6 1 3 - - 2 15 0 12 290 starboard 22 Indoors No Observations 1
0 3 2 - - 1 13 270 13.1 76 starboard 22 Indoors No Observations 1
1 0 2 - - 2 16 180 12.6 279 starboard 22 Indoors No Observations 1
1 1 3 - - 2 16 235 11.8 279 starboard 22 Indoors No Observations 1
1 0 4 - - 2 25 235 11.2 223 starboard 22 Indoors No Observations 1
0 0 0 3 2 1 3 270 7 276 starboard 16 Indoors No Observations 1
0 0 0 0 0 2 4 260 10.3 283 starboard 16 Indoors No Observations 1
2 1 3 0 0 1 4 210 12.9 279 starboard 16 Indoors No Observations 1
0 0 1 0 0 1 5 255 9.3 288 starboard 16 Indoors No Observations 1
1 1 4 0 0 2 5 235 10.9 225 starboard 16 Indoors No Observations 1
1 1 3 0 0 1 4 17 12.6 100 starboard 16 Outdoors No Observations 1
2 1 2 0 0 1.5 4 40 12.5 114 starboard 16 Outdoors No Observations 1
0 0 4 0 0 1 5 170 13 108 starboard 16 Indoors No Observations 1

Ice Type Code
Ice 

Concentration 
Code

Species Count
True Platform 

Speed 
(Knots)

True 
Platform 
Direction 

(deg)

Observation 
Side

Height of 
Eye 
(m)

Outdoors 
or 

Indoors

Wave 
Height 

(m)

True 
Wind 
Speed 
(Knots)

True 
Wind 

Direction
Weather Code Glare 

Code
Sea State 

Code
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APPENDIX B 

Data Sheets Recorded by Transport Desgagnés and 
Provided by Agnico Eagle Mines for Marine Mammal 

and Seabird Observations for the 2017 and 2018 
Shipping Season 
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