
Building Better 

Marine Maps 
 

Melanie Smith, 
Max Goldman, 
Erika Knight 

Audubon Alaska 

Synthesizing Arctic Science to 

Build the Ecological Atlas 



Audubon Alaska 
is a science-based conservation organization that 
works to protect birds, other wildlife, and their 
habitats across Alaska.  

We use science to understand the natural world, 
identify conservation priorities, and support 
conservation actions and policies, with an 
emphasis on public lands and waters. 



What is an Ecological Atlas? 

A series of maps that layer by layer illustrates ecological 

patterns and connections 



 Make data useful 
and accessible 

 A resource for a 

wide range of 
users 

 A holistic picture 

for species and 

ecosystems 

 Inform planning 

and decisions 

 

Why Create an Ecological Atlas? 

image: Moore and Stabeno 2015 



Physical Setting 



Biological Setting 



Fishes 



Birds 



Mammals 



Human Uses 



Conservation Summary 



Other Parts 

A Closer Look 
sections 

In-depth 
analysis 

Photos & 
natural history 
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Collaborators 



Data Gathering 

Identify available data 

Acquire and organize 

Data Synthesis 

Spatial analysis 

Composite data layers 

 

Design 

Annual cycle maps 

Ecological patterns 

Planning 

Data to Design 

1st edition April 2008 to January 2010 

Interim data collection 

2nd edition July 2015 to August 2017 



Data Gathering 

Identify available data 

Acquire and organize 

Data Synthesis 

Spatial analysis 

Composite data layers 

 

Design 

Annual cycle maps 

Ecological patterns 

Planning 

Data to Design 



Survey 

Transects 

• At-sea 

• Aerial 

Telemetry 

• GPS 

• Geolocator 

• Etc. 

Colony 

• Census 

count 

Main Data Types 

Expert 

• Indigenous 

knowledge 

• Info from 

researchers 

• Citizen 

science 
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Survey Transect 

Telemetry 

Colony 

Acquire and Organize 
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Spatial Analysis 

Avian Survey Effort in the Beaufort Sea (May - Sept)   

King Eider in orange. 
(Excludes telemetry data) 

Image: Milo Burcham  



Spatial Analysis 

KING EIDER DISTRIBUTION 

10 x 10 km bins with KIEI present 

Density:      <     <  

Image: Milo Burcham  



Spatial Analysis 

ANALYZE DENSITY DATA 

Results of kernel density and isopleth analysis 

Image: Milo Burcham  



Spatial Analysis 

DELINEATE CONCENTRTION AREAS 

90% Isopleth = Regular Use 

    50% Isopleth = Concentration 

Image: Milo Burcham  



Spatial Analysis 
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Composite Data Layers 

Multiple Studies 

1 

2 

3 
3 

3 

4 



Composite Data Layers 

• Extent of range 

• Regular use 

• Concentration 

• High concentration 

Intensity 



• Breeding 

• Molting 

• Staging 

• Wintering 

• Migrating 

Composite Data Layers 

Activity 
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• Breeding 

• Foraging 

Colonial 
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Non-Colonial 



Breeding: 

 Sea Duck Joint Venture (2016) 

 Audubon Alaska (2016a) based on Walker and Smith (2014) 

 Audubon Alaska (2016b) based on Powell and Suydam (2012) 

 NOAA (1988) 

 Dickson et al. (1997) 

Molting: 

 NOAA (1988) 

 Dickson (2012a) 

 Phillips et al. (2006) 

 Oppel (2008) 

Staging: 

 Dickson (2012b) 

 Oppel et al. (2009) 

 Oppel (2008) 

 Audubon Alaska (2009) 

Wintering: 

 Sea Duck Joint Venture (2016) 

 Dickson (2012a) 

 Phillips et al. (2006) 

 Oppel (2008) 

Migration: 

 Audubon Alaska (2016c) based on Oppel et al. (2009) and NOAA (1988) 
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Data Gathering 
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Annual Cycle Maps 

King Eider 



Annual Cycle Maps 

King Eider 



Annual Cycle Maps 

King Eider 



Annual Cycle Maps 

King Eider 
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Bringing it all Together 



 Understand ecological patterns and 

drivers 

 Identify important marine areas* 

 Assess challenges/conflicts between 

development and wildlife 
 Decision support tool*  

 Development scenarios 

 

(* Those which Audubon has or will be working on) 

Looking Forward 



 Indigenous-led IK spatial data 

collection initiative 

 Assess and manage species based on 

their whole life history 

 Stewardship responsibility* 

 Database standardization* 

 

(* Those which Audubon has or will be working on) 

 

Looking Forward 
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