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Funding Support:
• Environment and Natural Resources Trust Fund ($900K for 

field work; $300K for production of final products)
• USFWS ($146K)
• MNDNR ($20K)
• MOU ($60K)
• MN Audubon ($105K of in-kind support)
• UM-NRRI (Significant in-kind support)

TOTAL: $1,531,000 minimum

MNBBA Overview



Overall Time Frame (13 years)

• Field Preparation: 2008
• Field work: 2009-2013
• Field Wrap Up: Fall 2013-June 2014
• Data Review: Fall 2013-Fall 2015
• Model Development: 2009-2013
• Data Analysis: July 2014-June 2017
• Website Design: Fall 2016-November 2017
• Website Launch: November 2017
• Book Writing: January 2018-August 2019
• Book Publication: Anticipate Spring-Summer 2021

MNBBA Overview



Sampling Design
• Each township in the state 

was divided into four - 9 mi2 

blocks.

• The 9 mi2 block in the NE 
quadrat of each township 
was delineated as the 
PRIORITY block.

• There were 2,352 priority 
blocks; 9,774 total blocks.

MNBBA Overview



Sampling Methods
Data collection method #1: Field Volunteers

• Relied on hundreds of volunteers to collect data 
from 2,352 priority blocks as well as from other 
non-priority blocks as time and interest allowed.  

Data collection method #2: Paid Field Staff

• Skilled field observers hired to survey priority 
blocks in remote locations. 

MNBBA Overview



Data collection method #3: Solicited Data

• Collected data from surveys that provided data on 
less common species, species difficult to survey, 
or species from areas difficult to access. Examples 
included:

✓ Great Lakes Owl Surveys

✓ Minnesota Biological Survey

✓ Colonial bird counts 

✓ Game surveys

MNBBA Overview



Data collection method #4: Point Counts

• Relied on skilled field observers hired for their 
expertise in identifying bird songs to conduct 3, 
10 minute point counts in each priority block. 

• Provides an unbiased sampling of breeding 
species using a random process that insures equal 
and consistent coverage across the state

• Addresses the question: What is the distribution 
and abundance of breeding birds in Minnesota?

MNBBA Overview
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Selection of MNBBA Point Counts



9,100 10-minute Point Counts (2009-2013)

• MN BBA: 7,080 counts (most on 
roads)

• BWCAW: 864 counts (off-roads)

• National Forests: 961 counts 
(off-roads)

• Agassiz Lowland Subsection: 
195 counts (off-roads)

• >99% of townships were 
censused

MNBBA Overview



Value of Point Counts: Unbiased Sampling

MNBBA Overview

House Wren



MNBBA Overview

RESULTS

• > 140,000 detections for ~ 230 species from 
the point counts 

• Total of ~380,000 breeding evidence records 
for 249 species



Once the fun is over 
the work begins



Step #1: 

Data Review
Quality Products depend on Quality Data

Product Development



Overall Approach

• Evolved during the course of 
the Atlas

Data Review



Technical Review Committee

• Members took responsibility for reviewing MNBBA 
data for different bird families

• Recommended changes to be made

• Group was most active the first years of the atlas

Data Review



Additional Reviews

• Several other staff also contributed time to 
reviewing records as well as a few species experts

• Inevitably we ended up with several independent 
reviews; none of them entirely comprehensive or 
consistent with one another

• Needed one individual to take the lead and review 
all records initially and then seek input from two 
others: Dr. Gerald Niemi and Jan Green

Data Review



Data Review

Hertzel and Janssen 1998Janssen 1987
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Information used in the review
• Dates (Even it if it was within the safe dates for 

the species)

• NOTES!! NOTES!!

• Comments from other previous reviewers

• Habitat (aerial photos)

• Observer experience

• Conversation/communications with observer

• Other published records

Data Review



Data Review

Cutright et al. 2006



Data Review



Examples of other Species with Unique 
Challenges

• Flycatchers: late migrants; identification

• Cooper’s Hawk vs. Sharp-shinned Hawk

• Dark-eyed Junco vs. Chipping Sparrow 

• Chestnut-sided Warbler vs. Yellow Warbler

• Female mergansers with broods

Data Review



Data Review: Preparation 

of Final Database



Data Review: Preparation 

of Final Database



Step #2: 

Final Species

Distribution Maps

Product Development



Final Species 
Distribution Map

Black-and-White Warbler



Step #3: 
Analyze data and develop models 

to address basic ecological 
questions

Product Development



Overall Approach

• Conducted by graduate students and staff 
under the direction of Dr. Gerald Niemi

• Multiple iterations of review, feedback, and 
adjustments with project staff

Data Analysis



1. Where does a species occur in Minnesota 
and why?  

2. What is the population of a species in 
Minnesota?

3. What breeding habitats are used by a 
species in Minnesota?

Data Analysis



• What habitats, landscape features, disturbances 
and climate (weather) factors predict the 
distribution and abundance of Minnesota birds?

• End Goal: Use the MNBBA point count data to 
develop a Predicted Distribution Map for as many 
species as we could to expand our knowledge of 
their potential distribution beyond the priority 
blocks

Model Development: 
Where does a species occur and why?



Variables to model distribution 
and abundance

• Four groups of variables (58)
1. Land use/land cover (26)
2. Disturbance (9)
3. Landscape features (17)
4. Climate (6)

• Three spatial scales: 200m, 500m, 
1000m

Model Development: 
Where does a species occur and why?



Landfire: 26 land 
cover classes

Model Development: 
Where does a species occur and why?



Patch Richness at 
1000 m scale

Model Development: 
Where does a species occur and why?



Road density at 
500 m scale

Model Development: 
Where does a species occur and why?



Climate variables 

Temperature Precipitation

Model Development: 
Where does a species occur and why?



Three Modeling Strategies – 115 species

1. Poisson General Linear Model – point counts, accounts for 
detection probability and detection distance; allows for 
population density estimates, 66 species

2. Poisson or negative binomial General Linear Model –
point counts, primarily detected visually – 28 species

3. Maximum entropy (MaxEnt) – requires georeferenced 
points, used point counts and volunteer data, most 
detected visually  – 21 species

Model Development: 
Where does a species occur and why?



Predicted Breeding 
Distribution expressed as 
pairs per 40 ha

Model Development: 
Where does a species occur and why?

White-throated Sparrow



Predicted Breeding 
Distribution expressed as the 
number of birds that may be 
detected per 10-minute 
point count

Model Development: 
Where does a species occur and why?

Tree Swallow



Predicted Breeding 
Distribution illustrated as 
Landcover Suitability

Model Development: 
Where does a species occur and why?

Chimney Swift



Model Development: 
Where does a species occur and why?

Clay-colored Sparrow



Model Development: 
Where does a species occur and why?

Clay-colored Sparrow



Model Development: 
Where does a species occur and why?

Clay-colored Sparrow

The prediction supports Reverend P. B. 
Peabody’s observation more than 100 
years ago that the species “is well-nigh 
the most abundant summer inhabitant” 
in Kittson  County, occupying the region’s 
“meadow brushland” 

Kittson County



Model Development: 
Where does a species occur and why?

Black-and-White Warbler



The linear models, in turn, 
enabled us to generate 
statewide population 
estimates using MNBBA data 

Model Development: 
Where does a species occur and why?



Partners in Flight 

• North America Population 
Estimates

• State and Province Populations 
Estimates

• Bird Conservation Region 
Estimates

• Global Population Estimates

Model Development: 
Where does a species occur and why?



PIF: BBS Routes MNBBA: Point Counts

Model Development: 
Where does a species occur and why?



Species PIF Estimate MNBBA Estimate

Sharp-tailed Grouse 7,000 NA

Red-eyed Vireo 4.1 million 8.5 million

Horned Lark 1.1 million 12.2 million

Song Sparrow 5.3 million 10.4 million

Red-winged Blackbird 6.2 million 8.8 million

Nashville Warbler 2.2 million 9.2 million

Common Yellowthroat 5.4 million 14.7 million

Yellow Warbler 1.7 million 8.1 million

MNBBA Estimates derived for 77 breeding species

Model Development: 
Where does a species occur and why?



Species Accounts
What breeding habitats are used?

Sandhill Crane



Product Development

Step #4: 
Prepare Species Accounts



Species Accounts

Overall Approach:

• Limited the number of Authors

✓ 227 of the 249 Accounts prepared by two primary authors 

✓ 22 prepared by third author 

✓ Fourth individual handled all the references (insuring we had 
correct and up-to-date references; formatting; etc.)



Ed Zlonis

MNBBA Population 
Estimate: 1.2 million 

breeding adults

Started with MNBBA results: 

Species Accounts



Ed Zlonis

Added Additional Information

Species Accounts



Place MNBBA data in Historical Context

Hatch (1872) 

Species Accounts



Historical Context

The Birds of Minnesota 
(1932, 1936)

Thomas S. Roberts 
(1858 - 1946)

Species Accounts



Historical Context

Green and Janssen 1975 Janssen 1987 Hertzel and Janssen 1998

Species Accounts



Historical Context

Minnesota County Biological Survey National Forest Monitoring Program

Species Accounts



Historical Context

Species Accounts



Website Development

Step #5: 
Website Design and Construction



Website Development

Overall Approach:

• Solicited proposals

• Selected a website designer with experience working 
with biological data (Jane Reed)

• A very collaborative process with all principal staff 
involved



Brief tour of the new 
website’s primary 

features





Using the Atlas



Explore the Atlas



Data Summaries



Data Summaries



Data and Methods



About the Atlas



Species Accounts

Overview



Species Accounts

Minnesota 
Breeding 
Distribution



Species Accounts



Species Accounts

Breeding 
Habitat



Species Accounts

Breeding 
Habitat



Species Accounts

Population 
Abundance



Species Accounts
Population Abundance



Species Accounts

Conservation

Literature Cited



Interactive Map

All 
Blocks



Interactive Map

Priority 
Blocks



Interactive Map

Counties



Interactive Map



Interactive Map

Ecological 
Provinces



Interactive Map

Ecological 
Sections



Interactive Map

Ecological 
Subsections



Interactive Map
Complete Species List for 
each geographical unit



Interactive Map
Delineate a 

Custom Area



Interactive Map



Product Development

Step #6: 
Book Preparation



Book Preparation

Overall Approach:

• Keeping same authors and collaborators

• Preparing more condensed version of web materials

• Expanding introductory materials

• Adding extirpated species and incidental species not 
reported during the MNBBA



Book Preparation



Book Preparation



Book Preparation

First copy due to UM 
Press August 1, 2019



Check it Out!

mnbirdatlas.org
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