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About This Guide
This guide is written for land managers seeking 
to improve habitat conditions for forest birds.  
Recommendations are based on research conducted 
in the forested landscapes of southeast Ohio by The 
Ohio State University and Ohio Division of Wildlife.  
Although many of the patterns and general strategies 
may apply elsewhere, birds are known to show regional 
variation in habitat associations and responses to 
disturbance.  Additional detail about study site locations, 
methodology, and results as well as site-specific data can 
be found in theses and dissertations of graduate students 
and published articles (see appendix for a list of these 
sources).
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Scarlet tanager. Photo by T. K. Tolford.

Early-successional habitats for shrubland birds

Summary of Management Recommendations

Mature Forests for Late-Successional Birds
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Shelterwood Harvests for Early and Late-Successional Birds
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Landscape Mosiacs and Structurally Complex Habitats for Post-Fledging and 
Post-Breeding Birds
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are more likely to create or improve habitat for species requiring heterogeneous canopies.  �

Eastern towhee. Photo by Ohio Division of Wildlife.

Ovenbird fledgling. Photo by Andrew Vitz.
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Figure 1. Percentage of Ohio species among habitat guilds that have 
significantly declined since 1966.  Data based on Breeding Bird Survey 
(1966-2009).  Sauer et al. 2011.

Box 1.  Forest birds showing significant 
population declines in Ohio, 1966-2009.

Mature or late-successional

Whip-poor-will                 
Cerulean Warbler               
Least Flycatcher               
Eastern Wood-Pewee             
Great Crested Flycatcher        
Tufted Titmouse    

Shrubland or early- successional 

Northern Bobwhite              
Field Sparrow                  
Prairie Warbler                
Yellow-breasted Chat           
Brown Thrasher             
Song Sparrow                ����������

Box 2.  Forest birds showing significant 
population increases in Ohio, 1966-2009.

Mature or late-successional

Wood Thrush                     
Red-eyed Vireo                  
Scarlet Tanager                 
Yellow-throated Vireo          
Downy Woodpecker                
Carolina Chickadee              
Rose-breasted Grosbeak         
Red-bellied Woodpecker          
Ruby-thr. Hummingbird           
Black-capped Chickadee          
Black-and-white Warbler         
Pileated Woodpecker             
Ovenbird                  
White-breasted Nuthatch         
Broad-winged Hawk               
Yellow-throated Warbler         
Worm-eating Warbler      
Red-shouldered Hawk      
Cooper’s Hawk                   
Hooded Warbler                  
Northern Parula        
Wild Turkey          

Shrubland or early- successional 

Northern Cardinal               
House Wren                      
Gray Catbird                    
White-eyed Vireo                
Carolina Wren

Chapter 1:
The state of forest birds in Ohio
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Figure 2.  Population trends from Breeding Bird Survey (BBS) data for two early-successional (yellow-breasted chat and field 
sparrow) and two late-successional (Eastern wood-pewee and cerulean warbler) species, 1966-2009 (Sauer et al. 2011).   BBS 
abundance indices are shown on the y-axes.
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High Continental Concern + High Regional 
Responsibility (only those for OH)

Cerulean Warbler
Henslow’s Sparrow
Prairie Warbler
Kentucky Warbler
Worm-eating Warbler
Blue-winged Warbler
American Woodcock
Wood Thrush

High Continental Concern
Louisiana Waterthrush
Acadian Flycatcher
Field Sparrow
Yellow-breasted Chat
Black-billed Cuckoo
Eastern Towhee
Indigo Bunting

High Regional Responsibility
Scarlet Tanager
Yellow-throated Vireo
Hooded Warbler
Yellow-throated Warbler
Chimney Swift

Kentucky warbler. Photo by T. K. Tolford.

How does Ohio contribute to regional conservation initiatives for forest birds?
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Table 1.  Ohio’s Priority birds associated with Deciduous, Mixed, or Successional Forest.  

Highest Priority High Priority Moderate Priority
Wood Thrush Whip-poor-will Ruffed Grouse Veery
Worm-eating Warbler Black-billed Cuckoo Yellow-billed Cuckoo Canada Warbler
Cerulean Warbler Hooded Warbler Northern Saw-whet Owl American Redstart
American Woodcock Kentucky Warbler Eastern Screech-Owl Black-and-white Warbler
Blue-winged Warbler Red-headed Woodpecker Chuck-will’s-widow Scarlet Tanager

Northern Bobwhite Northern Flicker Willow Flycatcher
Loggerhead Shrike Eastern Wood-Pewee Brown Thrasher
Bell’s Vireo Great Crested Flycatcher Yellow-breasted Chat
Prairie Warbler Yellow-throated Vireo Eastern Towhee 
Field Sparrow Golden-crowned Kinglet Indigo Bunting

Blue-gray Gnatcatcher Orchard Oriole
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Figure 3. Areas of high priority for woodland 
breeding bird conservation in Ohio. 
From:  Ohio Bird Conservation Initiative.  
2010.  Ohio All-bird Conservation Plan.  
Unpublished report to the Ohio Department 
of Natural Resources-Division of Wildlife.  
106 pp.
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Figure 4.  Map showing Ohio Bird Conservation Initiative Focus Areas (blue counties) in relation to Ohio DNR lands (pink areas), 
Wayne National Forest lands (green), and Bird Conservation Regions.  From Ohio Bird Conservation Initiative Plan.  2010. 
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Yellow-breasted chat. Photo by Sarah Lehnen.
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Chapter 2
Forest birds and succession
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Box 4.  Abundant breeding bird species detected in different forest 
stands in Athens, Vinton, Gallia, and Jackson counties.  Birds are 
listed in order of declining abundance.

Regenerating clearcuts (4-7 years post-harvest)

1. Blue-winged warbler
2. Yellow-breasted chat
3. White-eyed vireo
4. Gray catbird
5. Prairie warbler
6. Indigo bunting
7. Eastern towhee
8. Common yellowthroat
9. Baltimore oriole
10. Field sparrow

Shelterwood harvests (50% stocking, 2-5 years post harvest)

1. Red-eyed vireo 
2. Hooded warbler 
3. Brown-headed cowbird
4. Scarlet tanager 
5. Black-and-white warbler 
6. Ovenbird 
7. Indigo bunting 
8. Eastern towhee
9. Prairie warbler 
10. Wood thrush

Mature, unharvested oak-hickory forest:

1. Ovenbird 
2. Red-eyed vireo 
3. Hooded warbler 
4. Wood thrush 
5. Scarlet tanager 
6. Black-and-white warbler 
7. Worm-eating warbler
8. Brown-headed cowbird 
9. Eastern wood-pewee 
10. Blue jay

Scarlet tanager. Photo by Marja Bakermans.
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Figure 4.  Numbers of captures for early-successional (light bars) and late-successional (dark bars) forest breeding birds in regenerating 
clearcuts (4-7 years post-harvest) in southeast Ohio, 2002-2003 (Vitz and Rodewald 2006).

Box 5.  Mature-forest breeding species using regenerating 
clearcuts in post-breeding season (in order of decreasing 
abundance)

1. Ovenbird
2. Worm-eating warbler
3. Red-eyed vireo
4. Hooded warbler
5. Scarlet tanager
6. Wood thrush
7. Ruby-throated hummingbird
8. Black-and-white warbler
9. Carolina chickadee
10. Tufted titmouse

Hooded warbler. Photo by T.K. Tolford.
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Figure 5. Capture rates by harvest age for songbird species in 13 shrubland patches in Ohio during the late- and post-breeding 
period (15 June to 17 August). Songbirds classified into for three categories: shrubland specialists, forest specialists, and shrubland 
generalists. Bars show +1 standard error.  From Lehnen (2008).

Chapter 3
Managing early-successional habitats for shrubland birds
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Indigo bunting. Photo by Marja 
Bakermans. 
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Figure 6.  Capture rates of shrubland specialist birds of hatch-year (juveniles) and after-hatch-year (>1 year old) ages at varying 
distances from edges of regenerating harvests and different stand sizes.

Table 2.  Mean capture rates for every 100 hours of netting (+SE) of juvenile (hatch-year) and adult (after-hatch-year) birds at varying 
distances from edge in 12 regenerating clearcuts in southern Ohio that were 4-6 years post-harvest from June-August 2002 and 2003.
 

Juveniles Adults
Species 60 ft 150ft 240 ft 60 ft 150ft 240 ft
White-eyed vireo 1.1 (0.21) 1.7 (0.27) 1.3 (0.22) 1.3 (0.26) 1.5 (0.26) 1.2 (0.23)
Blue-winged warbler 1.0 (0.19) 1.7 (0.35) 1.4 (0.24) 1.0 (0.19) 1.3 (0.31) 2.3 (0.44)
Prairie warbler 0.7 (0.20) 1.3 (0.22) 1.9 (0.38) 0.5 (0.13) 0.8 (0.13) 1.1 (0.22)
Yellow-breasted chat 1.5 (0.14) 2.1 (0.28) 2.7 (0.32) 1.0 (0.16) 1.2 (0.25) 1.8 (0.30)
Common yellowthroat 0.4 (0.08) 0.7 (0.26) 0.7 (0.21) 0.5 (0.12) 0.7 (0.30) 0.7 (0.26)
Eastern towhee 0.3 (0.11) 0.3 (0.14) 0.4 (0.09) 0.6 (0.23) 0.7 (0.17) 0.8 (0.18)
Field sparrow 0.2 (0.08) 0.5 (0.14) 1.0 (0.24) 0.1 (0.04) 0.3 (0.11) 0.7 (0.23)
Indigo bunting 0.8 (0.18) 1.4 (0.27) 1.3 (0.28) 0.4 (0.13) 0.8 (0.14) 1.1 (0.20)

Table 3.  Mean capture rates for every 100 hours of netting (+SE) of juvenile (hatch-year) and adult (after-hatch-year)  birds 6 small 
(1—15 acres; 4–8 ha) and 6 large (32-40 acres; 13–16 ha) regenerating clearcuts that were 4-6 years post-harvest from June-August 
2002 and 2003.

Juveniles Adults
Species Small Large Small Large
White-eyed vireo 3.3 (0.67)  4.7 (0.63) 3.1 (0.72) 4.7 (0.78)
Blue-winged warbler 3.9 (0.88) 4.3 (1.12) 3.8 (0.96) 5.5 (1.01)
Prairie warbler 3.5 (1.25) 4.2 (0.57) 2.1 (0.56) 2.7 (0.31)
Yellow-breasted chat 5.0 (0.61) 7.4 (0.77) 2.6 (0.73) 5.2 (0.67)
Common yellowthroat 0.9 (0.34) 2.4 (0.77) 1.2 (0.49) 2.4 (1.12)
Eastern towhee 1.0 (0.57)  0.9 (0.43) 2.8 (0.63) 1.5 (0.41)
Field sparrow 1.3 (0.59) 2.0 (0.16) 0.8 (0.43) 1.3 (0.48)
Indigo bunting 2.8 (0.64) 4.3 (0.79) 2.2 (0.37) 2.5 (0.56)
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Figure 7.  Shape of a harvest can 
limit the number of territories that 
can be accommodated even in the 
absence of true edge avoidance.  In 
this example, a greater number 
of fixed-size territories can be 
accommodated in one contiguous 
harvest patch versus several smaller 
patches of equal total area.
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Chapter 4

Managing mature forest for breeding birds 
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Species Mean density (SE) Range  (mix – max)
Wood thrush 7.25 (0.57) 4.50 – 10.50
Ovenbird 8.75 (0.35) 7.00 – 11.30
Worm-eating warbler 3.46 (0.44) 0.00 – 5.33
Kentucky warbler 0.63 (0.24) 0.00 – 2.25
Hooded warbler 3.19 (0.57) 1.00 – 7.25
Cerulean warbler 1.97 (0.69) 0.00 – 7.47
Scarlet tanager 4.46 (0.18) 3.50 – 5.50
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Table 4.  Mean densities/10 ha and range of densities of common breeding birds across all 12 mature forest study sites in southeast 
Ohio, USA, 2004 – 2006.  (Bakermans et al.  2012.)

Cerulean warbler. Photo by Marja 
Bakermans.

Special Focus on Cerulean Warbler
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Fig. 8.  Cerulean warblers nested in areas with 
greater numbers of grapevines than randomly-
located plots.  In addition, Cerulean warblers 
are known to prefer northeast-facing slopes, 
which also have higher numbers of grapevines 
than southwest-facing slopes (Bakermans and 
Rodewald 2009). 

Table 5.  Mean densities/25 acres (10 ha) at different distances from the edge of regenerating clearcuts, and densities by harvest 
context of common breeding birds across all 12 mature forest study sites in southeast Ohio, USA, 2004 – 2006.  (Bakermans et al. 
2012)
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Oak leaves. Photo  by Amanda Rodewald.

Grapevines. Photo by Marja Bakermans.
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Chapter 5:
Managing shelterwood harvests
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Figure 9.  Densities per 10 acres for avian nesting guilds 
in shelterwood and unharvested stands in southern Ohio 
(Newell & Rodewald 2012).
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Species Unharvested Shelterwood
Canopy-nesting guild 2.7 3.9

Eastern wood-pewee 0.5 0.8
Yellow-throated vireo 0.2 0.4
Blue-gray gnatcatcher 0.2 0.4
Cerulean warbler 0.4 0.6
Scarlet tanager 1.0 1.3

Midstory-nesting guild 5.7 3.8
Acadian flycatcher 0.4 0.1
Red-eyed vireo 3.0 2.3
Wood thrush 1.3 0.9
American redstart 0.4 0.5

Shrub-nesting guild 2.3 5.8
Carolina wren 0.2 0.4
Prairie warbler 0.0 0.9
Kentucky warbler 0.0 0.6
Hooded warbler 1.8 2.2
Eastern towhee 0.4 0.9
Indigo bunting 0.0 1.0

Ground-nesting guild 5.2 2.8
Black-and-white warbler 0.9 1.1
Worm-eating warbler 0.9 0.6
Ovenbird 3.3 1.1

Cavity-nesting guild 0.8 0.9
Red-bellied woodpecker 0.1 0.2
Eastern tufted titmouse 0.3 0.3
White-breasted nuthatch 0.2 0.2

Avian predators and brood parasite 0.7 0.7
Blue jay 0.5 0.6
American crow 0.1 0.2
Brown-headed cowbird 0.6 1.3

Table 6. Mean density per 10 acres in recent shelterwood harvests and unharvested forest in southeastern Ohio, USA, 2007–2008. 
Adapted from Newell and Rodewald (2012). 
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Brown-headed cowbird. Photo by Ohio 
Division of Wildlife.

Southeast Ohio forest. Photo by Andrew Vitz.



22

Prairie warbler. Photo by T. K. Tolford.

Figure 10.  Tree species preferences for nesting for canopy-nesting species in southern Ohio.   Importance values indicate the relative 
availability of each tree species.  Adapted from Newell and Rodewald 2011. 
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Chapter 6:

Managing landscape mosaics and structurally complex 
habitats for post-fledging and post-breeding birds
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Ovenbird. Photo by Marja Bakermans.
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Figure 11.  Mean number (+ SE bars) of woody stems (left) and canopy cover (right) at fledgling, random, and nest locations for 
worm-eating warblers and ovenbirds in southern Ohio. From Vitz and Rodewald 2011.

Figure 12.  Mean number (+ SE bars) of woody stems at ovenbird and worm-eating warbler locations of individuals that survived and 
died during the post-fledging period in southern Ohio.  From Vitz and Rodewald 2011. Photo by Andrew Vitz.

Worm-eating warbler nest.
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Figure 13. Total number of captures of mature-forest birds during the post-
breeding period with respect to distance and stand size in regenerating 
clearcuts in southeast Ohio, 2002 and 2003.  From Vitz and Rodewald 2006.
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Figure 14.  The mean distance moved from the release location for independent juvenile Ovenbirds for each of the three treatment 
groups (mf = mature forest, cc-diff = released in a different clearcut, cc-same = released in original clearcut of capture).  From Vitz 
2008, Vitz and Rodewald 2013.

Figure 15.  Daily locations of an independent juvenile ovenbird in southeastern Ohio (Vitz 2008).
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Appendix A.  Common metric conversions.

Metric English conversion
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Appendix C.  Two hypothetical managed forest landscapes.  Green indicates mature or late-successional forest, and yellow colors 
indicate various stages of early-successional forest.  Because landscape A has clustered early-successional habitats to retain large 
contiguous mature forest, it is expected to better support populations of early and late successional birds.  With widely distributed 
early-successional habitats, landscape B is less suitable for edge and area-sensitive species.
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Appendix D.  Common and scientific names of bird species included in this guide.

Common Name ���������	
���
��������>������
� Empidonax virescens
��
����������� Corvus brachyrhynchos
��
�������
������ Setophaga ruticilla
��
�������������" Scolopax minor
��������
������
 Icterus galbula
�
��F��	��
� Vireo bellii
����"���������
������
� Mniotilta varia
����"�����
�����"�� Coccyzus erythropthalmus
����"�����
������"��

���������� Poecile atricapillus
���
�@��� Cyanocitta cristata
���
�������������
� Polioptila caerulea
���
����
�������
� Vermivora cyanoptera
���������
�����" Buteo platypterus
��������

�
�� Certhia americana
������������
� Toxostoma rufum
�������
��
��������� Molothrus ater
7�����������
� Cardellina canadensis
7������������"��

 Poecile carolinensis
7����������
� Thryothorus ludovicianus
7
���
��������
� Setophaga cerulea
7����
������� Chaetura pelagica
7���"�����F������� Caprimulgus carolinensis
7�������
���������� Geothlypis trichas
7���
�F�����" Accipiter cooperii
P����������
�"
����������������� Picoides pubescens
6���
����
�������" Sturnella magna
6���
������

������ Megascops asio
6���
�������

 Pipilo erythrophthalmus
6���
���������
�

 Contopus virens
#�
���������� Spizella pusilla
E���
�������
��"���
� Regulus satrapa
E���
�����
�������
�� Vermivora chrysoptera
E��������
��������� Ammodramus savannarum
E����������� Dumetella carolinensis
E�
�����
��
��>������
� Myiarchus crinitus
G����������
�"
�� Picoides villosus
G
�����F��������� Ammodramus henslowii
G���
�������
� Setophaga citrina
G���
���
����������������������� Troglodytes aedon
������������ Passerina cyanea
J
����"�������
� Geothlypis formosa
K��"�������� Chondestes grammacus
K
����>������
���������������� Empidonax minimus
K�
��
�������"
� Lanius ludovicianus
K������������
������� Parkesia motacilla

Common Name ���������	
���
?�������
� Cistothorus palustris
D����
����������
 Colinus virginianus
D����
�������������������������� Cardinalis cardinalis
D����
���>��"
� Colaptes auratus
D����
��������
� Circus cyaneus
D����
���������� Setophaga americana
D����
���������
����� Aegolius acadicus
9������������
 Icterus spurius
9	
����� Seiurus aurocapilla
4
�
���
������� Falco peregrinus
4��
��
�������
�"
�� Dryocopus pileatus
4��
������
� Setophaga pinus
4�����
������
� Setophaga discolor
4�����������������
� Protonotaria citrea
4����
������� Progne subis
5
���
���
�������
�"
�� Melanerpes carolinus
5
��
�
��	��
� Vireo olivaceus
5
���
��
�������
�"
� Melanerpes erythrocephalus
5
��������
�
�����"������ Buteo lineatus
5��
���
���
������
�"��������� Pheucticus ludovicianus
5����������
������������ Archilochus colubris
5���
������
 Bonasa umbellus
2����
������
� Piranga olivacea
2
�
���
� Cistothorus platensis
2����������
�����" Accipiter striatus
2�����
��
����� �������		
��
2������������� Melospiza melodia
2���
������
� Piranga rubra
:���
���������
 Baeolophus bicolor
M

�� Catharus fuscescens
&������������� Caprimulgus vociferus
&���
���
���
����������� Sitta carolinensis
&���
�
�
��	��
� Vireo griseus
&�������"
���������� Meleagris gallopavo
&������>������
� Empidonax traillii
&���������� Hylocichla mustelina
&����
����������
� Helmitheros vermivorum
L
���������
�����"�� Coccyzus americanus
L
�������
���
������ Icteria virens
L
�����������
��	��
� ��
����������
L
�����������
�������
� Setophaga dominica


