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Introduction 

Listening Together is a four-year project to engage citizen scientists, naturalists, 

environmental organizations, and Mi’kmaw communities in biodiversity conservation 

through bioacoustics. The project focuses on species at risk and other species of 

conservation concern. The Canada Nature Fund, through its Priority Place Program, 

supports this initiative in the region of Kespukwitk, one of the traditional Mi’kmaw 

districts located in western Nova Scotia. 

During its first field season in 2020, project volunteers Alix d’Entremont, Bertin 

d’Eon, and Kathleen MacAulay placed AudioMoths (Hill et al. 2018), autonomous 

recording units, on two islands off the coast of Yarmouth County, Spectacle Island and 

Mark’s Island. An initial analysis of the recordings indicated the presence of Leach’s 

Storm-Petrels on these two islands. Since Leach’s Storm-Petrel populations were 

declining and there was no previous confirmation of breeding on these islands, the 

discovery of their “chatter” calls in the recordings was a cause of excitement. 

Later that year, in November, the Committee on the Status of Endangered 

Wildlife in Canada officially designated the Leach’s Storm-Petrel as a “threatened” 

species. The events of 2020 led Listening Together to launch a project aimed at finding 

petrel colonies along the mainland coast of Nova Scotia. 

The Leach’s Storm-Petrel in Nova Scotia 

As a seafaring people, the Leach’s Storm-Petrel is a part of the cultural heritage of 

Kespukwitk. They are known locally as Mother Carey’s Chickens, a term applied to both 

storm-petrel species in the Maritimes. The other species is Wilson’s Storm-Petrel. 

Mother Carey is an ominous figure who is the bringer of bad weather, and her chickens 

are the souls of sailors lost at sea. 

This folklore reinforces the mystery of the Leach’s Storm-Petrel. With its 

laughter-like chatter call and nocturnal habits during the breeding season, it is a bird 

many have only heard and glimpsed as a passing shadow over an evening campfire. 

Listen to the call here. 

https://johnfkearney.com/wp-content/uploads/2023/03/20200629_014500_LHSP3.wav
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Figure 1: Mother Carey and her chickens (John Gerrard Keulemans 1877 Biodiversity 
Heritage Library) 

Figure 2 shows the location of 22 Leach’s Storm-Petrel colonies in Nova Scotia. 

Surveys conducted between 1970 and 2020 show that colony sizes ranged from an 

estimated 4 to 141,000 individuals (COSEWIC 2020). Unconfirmed breeders were 

present on an additional four islands. 

Leach’s Storm-Petrel breed in burrows on vegetated islands, usually free of 

mammalian predators. Breeding birds nocturnally forage on surface waters on the 

Scotia Shelf and the Gulf of Maine up to 400-800 kilometres from their colony. At the 

colony, all breeding activities take place at night. 

The reasons for the petrels’ decline are unknown. Possible factors include gull 

predation, artificial lighting and extreme weather events leading to collisions with 

offshore structures and strandings on the ground, expanding puffin populations, global 



3 
 

warming, and diminishing availability of prey species due to high water temperatures. 

Contaminants and plastics may also play a role. 

 

Figure 2: Leach’s Storm-Petrel Colonies in Nova Scotia (COSEWIC 2020) 

Methods 

Volunteers from the Nova Scotia Bird Society, Mahone Islands Conservation 

Association, Acadia First Nation, the Nature Conservancy of Canada, and the Taylor Lab 

at Acadia University deployed AudioMoths (see Figure 3) on 15 Islands in Nova Scotia in 

2020 and 2021 (see Figure 4). Participants avoided islands where there was a possibility 

of disturbing other colonial seabirds. Appendix 1 lists the project participants. 

 

Figure 3: AudioMoth in its Case 
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Figure 4: Map of Study Sites 

We deployed AudioMoths on three islands in 2020; Bon Portage Island, 

Spectacle Island, and Mark’s Island. The goal of the deployment on Bon Portage Island, 

a known Leach’s Storm-Petrel colony, was to obtain recordings with abundant petrel 

calls for analysis. There were no consistent recording times or duration in 2021 as it was 

an exploratory phase of the project. Eventually, only recordings made after midnight 

and in late June through August formed part of our analysis.  

In 2021, volunteers deployed AudioMoths on 12 islands. The choice of islands 

was a collaboration between partner organizations; Acadia First Nation, Nova Scotia 
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Bird Society, Nature Conservancy of Canada, and Mahone Islands Conservation 

Association. 

Recordings were 10 minutes long, beginning on the hour and half hour between 

00:00 (midnight) and 07:30 hours. Deployment was in July and August for 24-51 days, 

with an average deployment length of 41 days. Participants sent the recordings to me on 

a micro-sd card or by uploading them to an online repository. 

In two steps, I analyzed the recordings using BirdNET Analyzer (Kahl et al. 

2021). First, I analyzed the recordings from 2020 from Spectacle and Mark’s islands, in 

which we knew many chatter calls were present. I set the minimum confidence 

threshold to 0.1 (10% confidence) in this step. I classified each detection as true, false, or 

possibly true. Through this analysis, I generated a table showing the ratio of true 

positives to false positives for each 0.1 increase in the threshold. 

In step two, I chose a confidence threshold, based on step 1, that would capture 

over 80% of the true positives. This threshold was 0.5. I analyzed all the recordings from 

2020 and 2021 at this threshold. 

Results 

Table 1 shows the study sites’ detection rates with a 0.5 confidence threshold 

using BirdNET Analyzer. The study confirmed a strong presence of Leach’s Storm-

Petrels on Mark’s Island with a detection rate of 38.76 per hour, the highest after Bon 

Portage Island (356.05/hour). The study also confirmed the presence of Leach’s Storm-

Petrel on seven other islands (Spectacle, Goodwin’s, Long, Borgles, Tangier, Blue, and 

Cape Negro). I manually scanned the results of each Island with acoustic software to 

ensure that presence on an island was not a result of a false positive. We detected no 

petrels on six islands (John’s, Coffin, East Ironbound, Birch, Lynch, and Snake).  

Figures 5-7 compare the study sites to known Leach’s Storm-Petrel colonies as 

determined by surveys between 1970 and 2020 (COSEWIC 2020). The figures break 

down the coast of mainland Nova Scotia into three sections: Southwest Shore, South 

Shore, and Eastern Shore. 
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Table 1: Detection Rates of Leach’s Storm-Petrels on Study Islands Using a 
0.5 confidence threshold in BirdNET Analyzer 

 

 

Figure 5: Southwest Shore Sites (Yellow markers are study sites with detection rates; blue 
markers are historical sites with estimated population size and year of last survey, COSEWIC 2020) 
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Figure 5 shows both the estimated population (77,000) on Bon Portage Island in 

the 2017 survey and the detection rate (356.05 per hour) determined in this study in 

2020. There are four other confirmed breeding colonies on the Southwest Shore. 

 

Figure 6: South Shore Sites (Yellow markers are study sites with detection rates; blue 
markers are historical sites with estimated population size and year of last survey, COSEWIC 2020) 

The South Shore has only two small breeding colonies and very scant evidence of 

Leach’s Storm-Petrels in the area, as determined by this study. 
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The Eastern Shore is outside the boundaries of Kespukwitk and has the highest 

number of known breeding colonies (12). All three study islands in this region showed a 

presence of Leach’s Storm-Petrels but were likely incidental occurrences due to the very 

low detection rates. 

 

Figure 7: Eastern Shore Sites (Yellow markers are study sites with detection rates; blue 
markers are historical sites with estimated population size and year of last survey, COSEWIC 2020) 
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Discussion 

This study has demonstrated the value of using autonomous recording units to 

detect small breeding colonies of Leach’s Storm-Petrels that observers might overlook 

due to their nocturnal habits. Detection rates of greater than one per hour may hold the 

most promise for finding breeding birds. 

One of the main goals of Listening Together was to advance bioacoustics as an 

indispensable, non-invasive tool in biodiversity conservation that can collect data 

autonomously over long periods. At the same time, citizen scientists and naturalists can 

deploy autonomous recording units with minimal disturbance to wildlife habitats. We 

instructed participants to avoid disturbing colonial seabird nesting areas and to deploy 

AudioMoths only during the day when petrels, if present, are in their burrows.  

Based on the findings of this study, we recommend that conservation scientists 

investigate the breeding status of Leach’s Storm-Petrels on Mark’s Island, Spectacle 

Island, and Goodwin’s Island (see Figure 8). Conservation scientists must lead these 

investigations to ensure a minimal impact on the breeding success of the petrels. 

 

Figure 8: Goodwin’s Island (Vladi Private Islands) 
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