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INTRODUCTION & HISTORY 

 
This report is the culmination of more than 12 years of investigation of Cerulean Warbler presence in 

several study areas in Northeast Iowa. The goal of this report is to give a brief history of the discoveries 

that motivated the exploration of this species, how the investigations grew and the organizations and 

agencies that collaborated in this work. We will give an overview of the most recent survey season, 

2020, in each of the study areas followed by an overview of what was found over the duration of the 

study within each of the primary study areas. This will be followed by a discussion of our findings, what 

we feel is the significance of our findings and our vision for future investigations that may follow.  

 

Primary investigator, Jon Stravers, has been inventorying Red-shouldered hawks in Northeast Iowa 

since 1983. During surveys of songbird species within Red-shouldered Hawk territories, beginning in 

2001, he noticed an unusually high presence of Cerulean Warblers in the Sny Magill complex in Pool 10 

of the Upper Mississippi River National Wildlife and Fish Refuge. Stravers‟ son, Jon Jr. accompanying 

him on the Red-shouldered hawk surveys began pointing out Cerulean Warbler presence. Intrigued, 

from that point on, Stravers began intentionally visiting locations that had habitats that might favor 

Ceruleans.  

 

In 2006 and 2007 the Iowa DNR sponsored initial bird surveys in the Sny Magill and North Cedar 

Wildlife Management Areas which documented Cerulean Warbler territories and lead to the discovery 

of clusters in the “Cerulean trench”, a valley of the North Cedar WMA. In Yellow River State Forest 

initial surveys began in 2008. Between 2009 and 2019, Yellow River State Forest funded bird surveys 

annually through designated Resource Enhancement and Protection (REAP) grants. With over 8,800 

acres across six units, several years of surveys in the State Forest were needed to document locations of 

the Cerulean populations. Over the past decade we have documented not only a surprising number of 

breeding Cerulean Warblers, but also a high rate of annual reoccupation of nesting territories. In 

cooperation with Area Forester, Bruce Blair, and Professor Paul Skrade, Upper Iowa University, we 

gathered data on vegetative and geomorphic habitat characteristics and reviewed the forest management 

history of the areas consistently occupied by Ceruleans in an effort to better understand the habitat needs 

of these warblers. 

 

Between 2011 and 2016, the McGregor District of U.S. Fish & Wildlife Service and the Environmental 

Section of the U.S. Army Corps of Engineers, La Crescent office, sponsored bird surveys in portions of 

Pools 9, 10, 11 & 12 of the Upper Mississippi River (Stravers, unpublished reports to various agencies 

2006-2019).  We found that Ceruleans were absent in most areas that were surveyed with the important 

exception of the Sny Magill Complex in Pool 10.  Beginning in 2017, in cooperation with refuge 

biologist Billy Reiter-Marolf, we began a four year project to systematically conduct bird surveys as 

well as forest inventories of all forested habitats in Pool 10.  These survey results also illuminated the 

high density of Ceruleans in the Sny Magill Complex as well as the absence of Ceruleans in most other 

surveyed areas along the Mississippi River (Reiter-Marolf & Meier 2017 & 2019). 

  

Surveys sponsored by the Heartland Network of the National Park Service in Effigy Mounds National 

Monument began in 2010 and have continued since then, with the exception of 2017.  As in Yellow 

River State Forest, we documented a substantial density of Ceruleans in specific habitats within Effigy 

Mounds, and then subsequently an equally surprising high rate of territory reoccupation (Stravers, yearly 

reports to Heartland Network & Effigy Mounds National Monument). 
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In the initial years of these surveys, we received support from the National Audubon Society. Perhaps 

most importantly, during the past 12 years we received critical support from Iowa Audubon, from the 

Quad Cities Audubon Chapter, and from the Upper Iowa Audubon Chapter, with smaller contributions 

from Dubuque, Cedar Rapids and Prairie Rapids Audubon Chapters. We have annually had numerous 

local fund-raising efforts to maintain these surveys through support from Driftless Area Bird 

Conservation. As time allowed, we augmented this funded work with our own investigations in habitats 

such as Pikes Peak State Park and the Wildlife Management Areas in Northeast Iowa within the BCA. 

 

Bird Conservation Areas (BCAs) are defined as “landscapes of particular habitats for birds, especially 

habitats known to support a particular suite of declining birds” (Bruce Ehresman, 2015). In 2013 the 

density of Cerulean Warblers documented in the region by these surveys was a key factor resulting in 

the designation of the Effigy Mounds/Yellow River Forest BCA as a “Globally Significant Bird Area” 

by the National Audubon Society and by the Birdlife International Important Bird Area program.  

 

The previously unrecognized numbers of Cerulean Warbler territories in Northeast Iowa has also been a 

factor informing forest management on public lands in the BCA. We have established and enjoyed open 

communication channels with forest managers, especially Bruce Blair of Yellow River State Forest, who 

was particularly generous with his time and knowledge. Billy Reiter-Marolf, biologist for the McGregor 

District of the U.S. Fish & Wildlife Service, and Rodney Rovang, Natural Resource Manager at Effigy 

Mounds, and Randy Urich from the Environmental Section of the U.S. Army Corps of Engineers, 

helped to coordinate and maintain the bird surveys within their respective areas.  

 

Avian data manager Kathleen Carlyle, contractor with the U.S. Fish & Wildlife Service, took on the task 

of compiling and organizing 13 years of Cerulean survey data from all Cerulean Warbler study areas 

into a standard format allowing some comparisons of data across years and some quantification of 

Cerulean presence in the BCA. This data comprises nearly 5000 surveys in Northeast Iowa, conducted at 

a total of 1100 unique survey points. 

 

Through this report we wish to acknowledge these contributions to Cerulean habitat preservation. We 

also wish to underscore the value of future management practices that continue to support such habitat in 

their sometimes competing forestry goals. We hope the larger picture of Cerulean occupation of areas in 

Northeast Iowa will be compelling to future decision makers. 

 

               
      Larkin Overlook in YRSF & Kathleen Carlyle           Larkin Overlook signage & Jon Stravers     
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OBJECTIVES 

 
Our long term goal is to develop an ongoing monitoring program for Cerulean Warblers in the Effigy 

Mounds/Yellow River Forest Bird Conservation Area.  Our 2020 survey season and post-survey season 

objectives included the following: 

- Conduct regular observations of Cerulean Warblers in the five main study areas. 

- Summarize our observations on Cerulean Warblers during the last 12 years in each of five main 

study areas.  

- Sample a portion of the previously documented Cerulean Warbler territories in order to estimate 

current reoccupation rates of the known territories.  

- Continue our efforts to understand the habitat features and forest management techniques that may 

benefit Cerulean Warblers.  

 

Our secondary objectives in 2020 included:  

- Continue to develop a better understanding of the clustering of Cerulean Warbler territories. 

- Continue our efforts to decipher clues within the Cerulean Warbler language by measuring the 

duration and the frequency of their singing. This includes measuring the spaces between their songs 

in an attempt to determine the differences in singing during the early, middle and late part of the 

breeding season.  We feel these observations may help us to understand clues that may signal mating 

pairs and perhaps eventually nesting success. This topic will be covered in a future report. 

 

 

STUDY AREAS 

  
The study area for Cerulean Warbler surveys in between 2007 and 2020 included the Effigy 

Mounds/Yellow River Bird Conservation Area in the “Driftless” region of Northeast Iowa (see map, p 

7). We conducted investigations in Yellow River State Forest, Effigy Mounds National Monument, 

portions of the Upper Mississippi River National Fish and Wildlife Refuge in Pool 10, Pikes Peak State 

Park, and the Sny Magill and North Cedar Wildlife Management Areas. Maps of the study areas are 

included in the results section (pp 22-41). 

    

          
Cedar Point Overlook, YRSF, drone photo by Todd              Pool 10 Sny Magill, aerial photo by Jon Stravers  

 and Austin Berry              
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Map of the Bird Conservation Area in Allamakee and Clayton County in Northeast Iowa 

which includes Yellow River State Forest, Effigy Mounds National Monument, portions of the 

Upper Mississippi River National Fish & Wildlife Refuge, Pikes Peak State Park, and the Bloody 

Run, Sny Magill, and North Cedar Wildlife Management Areas. 
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JUSTIFICATION 

 
Cerulean Warblers (Setophaga cerulea) are an insectivorous neo-tropical migrant bird species known to 

nest and winter in large contiguous forest tracts.  They are often associated with steep valley slopes in 

riparian deciduous forests or within large blocks of floodplain forest (Buehler et al 2013; USF&WS 

2007; Hamel 2000; Wood et al 2013). They typically forage and nest high in the forest canopy, often 

associated with large-diameter trees (Buehler et al 2013; Wood et al 2013). Ceruleans spend their winter 

months in the northern Andes of South America and return to breeding territories in eastern North 

America in early May (Hamel 2000).   

 

Reports of population declines of Cerulean Warblers have persisted in the last two decades throughout 

much of their North American range, and in some instances these declines have been considered both 

drastic and long-term (Robbins et al 1992; Hamel 2000; Wood et al 2013).  Fragmentation and the loss 

of large blocks of deciduous forest are often considered primary factors in Cerulean Warbler population 

declines (U.S. Fish & Wildlife Service 2007; Buehler et al 2013; Phannmuller 2014). In contrast, some 

populations in the northeastern United States may be expanding (Oliarnyk & Robertson 1996; Hamel 

2000).  Ceruleans are listed among the highest priority species for land bird conservation in the U.S. 

They are on the national watch list based on the Partners in Flight prioritization scores of the list of 

Species of Greatest Conservation Concern (Rosenburg at al 2000; U.S. Fish & Wildlife Service 2007 & 

2008).  Concerns for this species are amplified in the 2016 Partners in Flight Landbird Conservation 

Plan Revision. In this revision, Ceruleans are on the Yellow Watchlist “D,” targeting them for 

conservation actions designed to reverse their 74% decline.  In the revision they are given a projected 

“species half-life” of 19-23 years until their already reduced population numbers are halved again. 

 

Ceruleans are considered one of rarest nesting warblers in Iowa (Brown 1971: Kent & Dinsmore 1996; 

Jackson et al 1996), and Iowa is situated on the northwest extent of the Cerulean breeding range.  There 

is currently a lack of information on long-term status of this species in Iowa.  This species has been 

considered an “umbrella” species since habitat suitable for Cerulean Warblers is generally considered 

suitable for several other interior forest bird species (Hamel 2000 & 2006; Wood et al 2013; 

Phannmuller 2014).  

 

The Effigy Mounds/Yellow River Forest Bird Conservation Area (BCA) represents one of the largest 

blocks of protected land in the state of Iowa. Our initial bird surveys in this BCA between 2006 and 

2010 documented a few Cerulean Warbler territories. As these surveys continued we documented a 

substantial density of Ceruleans, and then, subsequently, a surprisingly high rate of territory 

reoccupation (Stravers, unpublished reports to various agencies each year 2006-2020).   

 

Cerulean Warbler surveys within the BCA of Northeast Iowa have received support from multiple 

government and non-government agencies including the Iowa DNR Forestry Division, the U.S. Fish & 

Wildlife Service, the U.S. Army Corps of Engineers, Effigy Mounds National Monument, as well as the 

National Audubon Society and several Audubon Chapters within the region.  The results of these 

surveys were a key factor resulting in the Effigy Mounds/Yellow River Forest BCA being designated as 

“Globally Significant” by the National Audubon Society and by the Birdlife International Important 

Bird Area program in 2013.  
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Our five study areas have included Yellow River State Forest, the Pool 10 Sny Magill complex of the 

Upper Mississippi National Wildlife and Fish Refuge, Effigy Mounds National Monument, and the State 

Wildlife Management Areas within the Effigy Mounds/Yellow River Forest Bird Conservation Area.  In 

nearly 5000 total surveys conducted from 2007 through 2020 we have identified a total of 646 points of 

Cerulean occupation over these years. This population of Cerulean Warblers is unique in its extent and 

consistency and warrants ongoing study. 

 

 

       
         Male Cerulean Warbler, photo by Kat Busse 

 

 

                            
                                    Cerulean habitat, Sny Magill Complex, Pool 10 Mississippi River 
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METHODS   
 

We have conducted regular observations for the presence of Cerulean Warblers within five study areas 

during the Cerulean breeding season beginning in 2007 through 2020. Surveys occurred on most days 

between May 5 and July 15 as weather allowed.  Not all study areas were surveyed in all years and our 

rotation of surveys depended on agency funding and protocols.  Survey techniques also varied 

depending on funding agency requirements.  The efforts in each study area were aimed at collecting 

baseline data documenting the presence of breeding Cerulean populations in the various study areas. 

 

 Survey protocols used during investigations included: 

- Ten minute point count surveys for all bird species in Upper Mississippi National Wildlife and Fish 

Refuge and Yellow River State Forest. 

- Five minute surveys for all bird species within Effigy Mounds National Monument, according to 

requested guidelines. 

- Five minute listening periods for Cerulean Warblers in Yellow River State Forest, along the 

Mississippi River, and in the Sny Magill and North Cedar Wildlife Management Areas. 

- Transect searches with no particular time limit in Pikes Peak State Park. 

- During all surveys we recorded Cerulean observations at designated points and inter-point locations. 

 

During each of the ten minute bird point surveys we recorded all birds heard or seen using the standard 

point count procedures suggested by Bibby et al (1992).  We divided the time period into minutes (0 

through 9) and recorded on a standard target data sheet the minute each bird was first heard or seen.  

Most surveys were conducted between sunrise and 11 a.m., although some surveys were conducted in 

the evening hours. Weather and conditions data, including sky code, wind code, temperature and 

background noise, were recorded. Surveys were not conducted during inclement weather, including fog, 

steady drizzle, prolonged rain, or wind greater than 20 km/h (12 mph).  

 

The 5 minute survey using Effigy Mounds guidelines was similar to the 10 minute point count described 

above, but was conducted for 5 minutes.  Data for all species seen or heard, was collected on a target 

data sheet, included the estimated distance to the individual bird and the type of observation (visual or 

auditory). Weather and conditions data were also recorded and surveys were not conducted during 

inclement weather. 

 

Much of our survey data was collected during 5 minute listening periods at designated survey points. 

Upon arrival at point locations we listened until a singing male was detected within a 100m radius or 

five minutes had elapsed. The total number of individual Cerulean Warblers detected was recorded. 

During the 2020 survey season we also recorded weather and conditions data, including cloud cover, 

wind speed, temperature, and background noise.  

 

We also conducted transects surveys between designated monitoring points, recording locations of any 

singing Ceruleans outside the 100m point radii. In all situations we adopted a conservative approach 

when recording territory locations.  

 

Maps in in this report depict areas of occupation and should be interpreted conservatively. The number 

of individual points may not represent the number of breeding pairs. Pairs may shift territory locations 

from year to year resulting in a pair being represented by more than one point location. 
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DATA TREATMENT 
 

From references in other Cerulean Warbler studies and from our previous observations, detection 

distances for Cerulean Warblers were often between 100 and 125 meters (Robbins et al, 2009; Oliarnyk 

& Robertson, 1996; Barg et al, 2005) and we estimate that most adult male Ceruleans attempt to defend 

a territory of approximately a hectare (a polygon of 100 meters by 100 meters) (Kaminski & Islam, 

2013).  For this reason we considered any Cerulean singing within 80 meters of previously documented 

location on the same survey to be the same Cerulean. However, when two (or more) Cerulean Warblers 

could be heard simultaneously from a single point location both birds were tallied. In order for a survey 

site to be considered truly vacant, we required that the site be surveyed three times during the breeding 

season without visual or auditory detection of a Cerulean.  We did not consider single negative visits to 

formerly active territories to be an indication of vacancy.  

 

On most survey routes we visited points where we had previously documented Cerulean presence.  

During survey seasons we also added points to represent a variety of forest habitats and to include 

locations judged to be suitable mature forest habitats for Cerulean Warblers.  Some points were 

randomly selected without any bias toward Cerulean habitat preference. In this way new points 

documenting previously unknown Cerulean detection locations were added to our inventory of known 

Cerulean territories within our study areas and the BCA of Northeast Iowa. Maps in in this report depict 

areas of occupation and should be interpreted conservatively. The number of individual points may not 

represent the number of breeding pairs. Pairs may shift territory locations from year to year resulting in a 

pair being represented by more than one point location. 

 

This comprehensive, all-year Cerulean study report was scheduled for after the 2020 survey season. In 

anticipation of this effort all previous years of Cerulean data, 2007 through 2020, were compiled into a 

consistent spreadsheet format for each of the five study areas. The goals were threefold: to allow some 

comparisons across years of Cerulean occupancy, to allow communication of the extent and consistency 

of Cerulean Warbler occupancy in Northeast Iowa and to facilitate consistency of future survey data.    

 

This conserved data could inform future investigations. We also believe this data would be ideal for a 

future Species Distribution Habitat Modeling (SDHM) analysis. Such an analysis would shed 

considerable light on the habitat characteristics associated with Cerulean breeding territories. This 

knowledge would help inform future management of these remarkable populations of Cerulean Warblers 

in the Effigy Mounds/Yellow River Bird Conservation Area. 

 

                     
         View from Larkin Overlook, YRSF                       Female Cerulean Warbler, photo by Kat Busse 
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RESULTS OF CERULEAN WARBLER SURVEYS  
 

OVERVIEW OF ALL STUDY AREA SURVEYS CONDUCTED IN 2020 
 

During the 2020 breeding season between May 5 and July 15, we conducted a total of 773 surveys for 

Cerulean Warbler presence at 576 points within five study areas in Northeast Iowa (Table 1). These 

include Yellow River State Forest, Effigy Mounds National Monument, Pool 10 Sny Magill, Pikes Peak 

State Park, and two Wildlife Management Areas (Sny Magill and North Cedar).  Of these 773 surveys, 

we heard Cerulean Warblers singing during 306 of the surveys (40%). Of the 576 points surveyed, we 

detected Ceruleans at 245 points (43%). Of these 245 points, 167 had Cerulean activity in previous years 

(68%), while 78 were newly identified Cerulean-occupied point locations in 2020. Although we found 

no Cerulean activity at 331 of the 576 points surveyed in 2020, few of these were visited three times and 

therefore cannot be considered vacant. 

 

 
TOTAL NUMBER OF 2020 SURVEYS =    773 

TOTAL NUMBER OF 2020 POINTS SURVEYED =  576 

TOTAL NUMBER OF CERW OCCUPIED POINTS IN 2020 = 245 

TOTAL NUMBER OF CERW REOCCUPIED PTS IN 2020 =   167 

TOTAL NUMBER OF NEWLY CERW YES POINTS =                  78 

 

Table 1. Summary of all study area 2020 survey results. 
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YELLOW RIVER STATE FOREST - 2020 

 

In Yellow River State Forest we conducted 442 surveys at 335 points in 2020 and found Ceruleans at 

121 (36%) of these points (Table 1). This is lower than in the previous several seasons, at least partially 

because most points were surveyed only once versus the 2 or 3 surveys many received in 2018 and 

2019, reducing the detection rate for these survey points. Of the 121 occupied points, 93 (77%) were 

territories occupied in previous years and 28 (23%) were newly found in 2020.  

 

For convenience of displaying point groups on maps (following pages) we divided the Cerulean 

locations within Yellow River State Forest into nine geographically associated groups; Little Paint/North 

End, West End/Larkin, Heffern Hill/Tres/ Confluences, Middle Paint/Browns Hollow, Fire Tower, 

South End, Paint Rock, Luster Heights/Waukon Junction, and the Lost 40 Unit (Table 2). 

 

 

 
 

Table 2.  Summary Yellow River State Forest in 2020 survey results  
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In the Little Paint and North End group we conducted 52 surveys at 43 points and found Ceruleans at 14 

of the points.  Ten of these points were occupied in previous years and four were newly found in 2020. 

The forested slopes along the lower portion of Little Paint Creek support some of the highest density of 

Ceruleans in YRSF. On the other hand, we have found that Ceruleans are absent from most points in the 

North end of YRSF. Map 1 on page 21 shows the results of all survey years for this group. 
       

In the West End and Larkin group we conducted 112 surveys at 79 points in 2020 and found Ceruleans 

at 22 of the points.  Twenty of these points were occupied in previous years and two were newly found 

in 2020. The cluster along Paint Creek on the west end of YRSF represents the biggest cluster in terms 

of area occupied; it includes the Paint Creek Valley and all of the associated tributary valleys in this 

section.  These territories also have some of the highest reoccupation rates in YRSF. Map 2 on page 22 

shows the results of all survey years for this group. 

 

In the Heffern Hill, Tres and Confluencia group we conducted 46 surveys at 35 points in 2020 and found 

Ceruleans at 17 of the points. Fourteen of these points were occupied in previous years and one was 

newly found in 2020. Cerulean clusters generally follow Paint Creek and the associated valleys. 

Cerulean densities are slightly lower in this section of YRSF than in the areas along the west end of 

Paint Creek and areas along Little Paint Creek.  Some upland portions of Heffern Hill have not been 

thoroughly investigated. Map 3 on page 23 shows the results of all survey years for this group. 

 

In the Middle Paint and Browns Hollow area we conducted 44 surveys at 35 points in 2020 and found 

Ceruleans at 16 of the points. All 16 of these points were occupied in previous years. This cluster in 

Browns Hollow extends along the forested slopes on the western edge of Paint Creek above and below 

the confluence of Browns Creek and Paint Creek. This cluster is one of the highest-density clusters and 

has been one of the most reliable clusters throughout our investigations during the past ten years. Map 4 

on page 24 shows the results of all survey years for this group. 

 

In the Fire Tower group we conducted 27 surveys at 23 points in 2020 and found Ceruleans at eight of 

the points.  One of these points was occupied in previous years and seven were newly found in 2020. 

Cerulean densities are relatively low in this upland forest where there have been considerable timber 

harvests in the past twenty years and there are also some significant pine stands.  Not all areas within 

this section have been thoroughly investigated.  Map 5 on page 25 shows the results of all survey years 

for this group. 

 

In the South End group we conducted 12 surveys at 9 points in 2020 and found Ceruleans at two of the 

points.  One of these points was occupied in previous years and one was newly found in 2020. Cerulean 

densities are relatively low in this area. Map 6 on page 26 shows the results of all survey years for this 

group. 

 

In the Paint Rock Unit we conducted 36 surveys at 24 points in 2020 and found Ceruleans at 13 of the 

points. Twelve of these points were occupied in previous years and one was newly found in 2020.  The 

cluster of Ceruleans along the lower valley west of Paint Rock is one of the high density and high 

reoccupation clusters in YRSF. The cluster in the Andy Mountain area is rather isolated from other 

Cerulean populations, making it a cluster of interest for future observations to determine continued 

Cerulean occupation of this particular area. Map 7 on page 27 shows the results of all survey years for 

this group. 
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In the Luster Heights and Waukon Junction areas we conducted 99 surveys at 74 points and found 

Ceruleans at 24 of the points.  Fourteen of these points were occupied in previous years and three were 

newly found in 2020.  Cerulean densities are relatively high in the valleys and on the south central 

portion of the Luster Heights Unit. Ceruleans are mostly absent from east central portions of Luster 

Heights and the Waukon Junction Unit.  Extensive pine stands in the uplands of both these areas may 

limit Cerulean populations.  Map 8 on page 28 shows the results of all survey years for this group.  

 

In the Lost 40 Unit we conducted 14 surveys at 13 points and found Ceruleans active at 4 of the points, 

all of which were occupied in previous years. Observations in this unit were somewhat limited and the 

southeast portion of this unit has not been surveyed. Map 9 on page 29 shows the results of all survey 

years for this group. 

 

 

 
              View from Paint Rock Unit, YRSF 

 

 

 

     

Luster Heights view of the Lower 

Paint Creek Confluence with the 

Mississippi River in YRSF. This 

area has historically been 

occupied by Cerulean Warblers 

but now includes a section of 

dying flood-damaged trees, visible 

in the lower right corner of this 

photo. We suspect this area is not 

likely to be occupied in the future. 
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POOL 10 SNY MAGILL – 2020 
 

Pool 10 Sny Magill was surveyed heavily with 124 surveys conducted at 94 points. With only 29 of 

these 94 points occupied, this area had the lowest percentage of occupied points at 31%. Unlike any 

other study area, this area of Mississippi River bottom lands has been enormously affected by record- 

high spring and summer water levels with resultant changes to previously known breeding habitats. Of 

the 29 occupied territories, 72% were reoccupations of previously known territories (Table 1).  

 
 

 

 

          
     Sny Magill Creek near the confluence       Pool 10 Sny Magill, aerial photo by Jon Stravers 

 

The concentration of Ceruleans within this Sny Magill Complex is one of the few areas along the Upper 

Mississippi River where any significant concentration of Ceruleans have been found (Stravers 2010-

2019; Reiter-Marolf & Meier 2017 & 2019). These clusters of active territories in the Sny Magill 

Complex are specifically associated with a series of elevated ridges and the alluvial fans along the 

forested slopes where there is a diversity of large-diameter oaks, walnuts, hackberries and cottonwoods.  

Similar to many forests along the Upper Mississippi River, the forests in some portions of the Sny 

Magill Complex have been significantly impacted by prolonged and severe spring flooding during the 

past decade. (See additional information in “All Years” section on pages 32-33.) 

 

 

Photo is of the Pool 10 Sny Magill 

mounds area. This area of the Sny 

Magill complex is 210 acres of 

National Park Service land and part 

of the Effigy Mounds National 

Monument.  At a slightly higher 

elevation, it supports a variety of 

large- diameter hardwoods including 

oak, cottonwood, walnut and 

hackberry. It is consistently occupied 

by Ceruleans. 
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 EFFIGY MOUNDS NATIONAL MONUMENT - 2020 

      

In Effigy Mounds National Monument we conducted 77 surveys at 54 points, finding 34 of those (63%) 

of territories occupied by Cerulean Warblers in 2020. Of the 34 points occupied in 2020, 29 or 86% 

were occupied in previous years. 

 

Ceruleans continued to occupy upland habitat in the immediate vicinity of the various mound groups in 

the North Unit, in scattered clusters in the Heritage Addition along Yellow River, in a few pockets in the 

South Unit, and in the flood plain habitat in the Sny Magill Unit. Some sections of upland habitat near 

the various mound groups in the North Unit support some of the highest density and also the highest 

reoccupation rates of any of our study areas. (See additional information in all-years section of Effigy 

Mounds on page 34-35; additional information on the Sny Magill Unit is included in the Pool 10 Sny 

Magill section on pages 32-33).   

Ceruleans are infrequent or absent in some sections of the Heritage Addition where Reed Canary Grass 

dominates the forest floor. (See RCG photo and discussion, bottom of page 49.) 

 

 
Mounds, North Unit, Effigy Mounds National, photo by Kat Busse 

 

 
                                            Founder’s Pond, Effigy Mounds National Monument 

Sections of upland habitat 

near mound groups in the 

North Unit support among 

the highest Cerulean density 

and also the highest territory 

reoccupation rates of any of 

our study areas. 
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PIKES PEAK STATE PARK – 2020 
 

In Pikes Peak State Park we conducted 65 surveys at 46 points. Of these 46 points, Ceruleans were 

detected at 40 (87%) of the points. Of the 46 occupied points, 31 were newly discovered in 2020 and 9 

(22.5%) were known reoccupations of territories.  The high number of newly discovered territories in 

2020 is due to the effort made to explore extensive areas of very likely-looking Cerulean habitat. Our 

observations in Pikes Peak State Park were somewhat limited in previous years. 

 

We found Ceruleans in upland habitats and along several steep ravines and in the valley adjacent to the 

alluvial fan along the Mississippi River. (See additional information in the All Years Section of Pikes 

Peak State Park on pages 36-37). Because our surveys in the State Park are considered limited, we feel 

more work is needed to understand Cerulean occupation of specific habitats in the park.  This is 

especially relevant since the damage from the tornado that occurred in 2017 and the salvage cuts that 

have been conducted since then may have had a distinctly positive effect on Cerulean habitat. The State 

Park stands out as high quality habitat for Ceruleans that needs further exploration and repeated surveys 

(Table 1). 

 

 
   

                       

 

 

Pikes Peak State Park is 

characterized by its steep forested 

valleys and the alluvial fans formed at 

the outlets of these valleys.  It is 

noteworthy that these alluvial fans 

support Cerulean populations. 

 

More work is needed in the central 

section of Pikes Peak State Park. 

Tornado damage and the subsequent 

salvage timber cuts may have created 

more suitable Cerulean habitat. 

Several upland territories have been 

consistently reoccupied. However, 

many upland areas of Pikes Peak 

State Park need more survey data to 

confirm the density of Ceruleans. 
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NORTH CEDAR AND SNY MAGILL WMAS – 2020 
 

North Cedar and Sny Magill WMA together had 65 point surveys on 47 points in 2020. Twenty one or 

45% of the points surveyed were found occupied. Of the 21 occupied territories 15 points (71%) were 

known occupied in previous years (Table 1). 

The North Cedar WMA supports several pockets of high density Cerulean Warblers associated with the 

deep ravine where there is a distinctly diverse forest and large-diameter trees.  These clusters have been 

active each year they were inventoried since they were first discovered in 2007. 

Forest composition and structure varies a great deal in the Sny Magill WMA and Cerulean Warbler 

clusters are scattered throughout the complex and obviously associated with large-diameter trees in the 

vicinity of Sny Magill Creek and other waterways. Ceruleans are absent from some sections of the Sny 

Magill WMA and several sections within this complex have not been thoroughly inventoried. (See 

additional info in the All Years Section of the Sny Magill and North Cedar WMA on pages 38-41) 

 

 

 
               “Cerulean trench”, North Cedar WMA. Aerial photo by Jon Stravers 

 

 

 

 

 

 

 

 

 

 

“Cerulean trench” in North Cedar WMA, has earned 

its name. It is our earliest discovered upland valley 

hosting clusters of active Cerulean territories. 
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OVERVIEW OF ALL STUDY AREA SURVEYS 2007-2020 

 

During our investigations between 2007 and 2020, in all study areas combined, we conducted a total of 

4934 surveys at 1095 survey points and found Ceruleans at 646 of these points (Table 3). In Yellow 

River State Forest we conducted a total of 3352 surveys at 746 points and found Ceruleans at 389 of 

those points. In the Pool 10 Sny Magill study area we conducted 684 surveys at 124 points and found 

Ceruleans at 81 of those points. In Effigy Mounds we conducted at total of 442 surveys at 91 points and 

found Ceruleans at 70 of those points.  In Pikes Peak State Park we conducted a total of 118 surveys at 

55 points and found Ceruleans at 51 of those points. In the Sny Magill, North Cedar WMAs we 

conducted 334 surveys at 79 points and found Ceruleans at 55 of those points. 

 

 
   Total Surveys Conducted 2007-2020:  4934 

   Total Unique Survey Points 2007-2020:  1095 

   Total Unique Occupied CW Territories 2007-2020:   646 

 

Table 3. Summary of 2007-2020 Cerulean surveys in all study areas.  
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YELLOW RIVER STATE FOREST – 2008 to 2020 

 

In Yellow River State Forest from 2008 through 2020 we conducted a total of 3352 surveys at 746 

points and found Ceruleans at 389 of those points (Table 3). The number of points surveyed started with 

a low of 8 in 2008 and ranged to high of 372 points in 2016 followed by 335 points surveyed in 2020.  

The maps on the following pages 22 to 31 indicate the areas of high and low concentrations of Cerulean 

territories and the occupation consistency of the survey locations.  

  

For convenience of displaying point groups on maps (following pages) we divided the Cerulean 

locations within Yellow River State Forest into ten geographically associated groups; Little Paint/North 

End, West End/Larkin, Heffern Hill/Confluences, Middle Paint/Browns Hollow, Fire Tower, South End, 

Paint Rock, Luster Heights/Waukon Junction, the Lost 40 Unit/Johanningmeier, and Mississippi River. 

Maps in in this report depict areas of occupation and should be interpreted conservatively. The number 

of individual points may not represent the number of breeding pairs. Pairs may shift territory locations 

from year to year resulting in a pair being represented by more than one point location. 

 

 
  Total # of surveys:   3352 

   Total # of unique survey points:   746 
   Total # of CW territory locations:   389 

 
Table 4.  Summary of 2008-2020 Yellow River State Forest survey data. 
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Map 1. North End/Little Paint Group. In these areas we conducted a total of 365 surveys at 83 points 

finding 35 occupied territories. Of these, 23 were occupied 2 or more years with 11 of these being 

occupied for 4 years or more throughout the years of investigation. 

The North end 

group represents 

some of the lowest 

Cerulean densities 

anywhere in 

YRSF. 

Some of the highest 

Cerulean densities in 

YRSF is along the 

lower portion of Little 

Paint Creek. These 

areas are the most 

consistently occupied 

as well. 



23 

 

 
Map 2. West End/Larkin Group. We conducted 819 surveys at 154 points finding 92 of these 

occupied at least once. This area also has some of the highest reoccupation rates. Thirty seven points 

were occupied for 2 or 3 survey seasons while 28 were found occupied for 4 or more years.  

The cluster along Paint Creek 

on the west end of YRSF 

represents the biggest cluster by 

area occupied; it includes the 

Paint Creek Valley and the 

associated tributary valleys in 

this section. 
 

These clusters include groups in 

close proximity to Paint Creek but 

also include upland clusters in the 

vicinity of Paint Creek and 

Sawmill Overlooks, including 

areas of shelterwood timber 

harvests and prescribed fire that 

Ceruleans seem to respond to 

favorably. 

 

Paint Creek Overlook 

Sawmill Overlook 

turn around 

Shelterwood management 

Larkin Overlook 
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Cerulean Warbler Locations 
Yellow River State Forest 

Mid-Paint Heffern, Tres & Confluencia Groups 
2008-2020 field data 

 
 

Map 3. Middle Paint Confluencia/Heffern/Tres Group. This combined area received a total of 223 

surveys at 46 points identifying 35 occupied locations. Of these, 13 were found occupied for 2 to 3 

survey seasons while 9 had Cerulean activity for 4 or more years.  

This section includes 

the confluence of Paint 

and Little Paint Creek, 

Heffern Hill and Tres 

clusters.  Cerulean 

activity is consistent 

along Paint and Little 

Paint creeks and along 

the lower portion of 

associated valleys. 

Confluence of 

Paint and  

Little Paint. 

 

Heffern Hill warrants 

more surveys. 

Tres 
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Map 4. Middle Paint RR Trail/Middle/Browns Hollow/Lower Donahue Group. A total of 466 

surveys were conducted at 85 locations and 59 have documented Cerulean activity. Twenty seven points 

have been observed to have Ceruleans present for 2 to 3 years and 15 points found occupied during 4 or 

more survey seasons. 

The Cerulean clusters in Browns 

Hollow extend along the forested 

slopes on western edge of Paint 

Creek above and below the 

confluence of Browns Creek and 

Paint Creek. This valley has one of 

the highest densities of Ceruleans, 

and Cerulean activity has been 

reliable throughout our 

investigations. 

Browns Hollow 

RR Trail 

Lower Donahue 

Middle Paint 
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Map 5. Fire Tower Group. Of the 36 points surveyed during 79 total surveys, only 10 were found to 

have Ceruleans present and 7 of these were newly identified in 2020. We found only one point known to 

be occupied for 2 seasons.  Investigations in some portions of this section are incomplete. 

The Fire Tower area has a relative low density of Ceruleans.  

The few scattered territories are mainly in upland habitats. 

Frequent timber harvesting in some areas and mature pine 

plantations create habitat not suitable for Ceruleans. 
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Map 6. South End Group. In 80 surveys at 29 points, we have found only three points ever occupied 

and only one point with Cerulean presence for two survey seasons.  

We found the south end of the Paint Creek Unit to 

have a relatively low density of Cerulean Warblers; 

perhaps this may be associated with lack of 

proximity to the streams or other factors. The deep 

valley to the east of this group needs investigation. 
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Map 7. Paint Rock Group. This unit has had a total of 418 surveys at 95 points with 38 of these being 

documented occupied by Ceruleans at least once. Twelve of these points have been occupied 4 or more 

years and another 15 have been occupied for 2 or 3 survey seasons. 

This is an isolated pocket of 

Ceruleans near the north border of 

YRSF near Andy Mountain.  

 

The Paint Rock Unit 

supports a relatively 

high density along the 

Old Indian Trail and in 

the lower valley west of 

Paint Rock. These 

clusters have had high 

rates of reoccupation. 

Old Indian Trail 

There is low density of 

Cerueans in the middle 

section of this unit. 
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Map 8. Luster Heights and Waukon Junction Groups. This combined area received 766 surveys at 

149 points resulting in 90 identified occupied points at some time during the study. Of these 16 were 

occupied 4 or more years and 34 occupied for 2 or 3 years.  

Clusters in Luster Heights 

are prominent along the 

Highway 364 Valley, in the 

south portion, and Luster 

Heights Road  

Cerulean densities are low in 

the Waukon Junction Unit  

Upland pine plantations in 

Waukon Junction and 

middle section of Luster 

Heights Units may limit 

Ceruleans.  

 

Lower Donahue 

See Map 4, p25  
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Map 9. Johanningmeier and Lost Forty Units. In the Johanningmeier Unit, we conducted 29 surveys 

at 19 points. Two points were found occupied in all four of the years they were surveyed. One point was 

found occupied both years it was visited and an additional 3 points were documented with Ceruleans 

during one survey season. The Lost Forty Unit (160 acres) had 41 surveys conducted in the geographic 

area with 12 points found occupied in either 2019 or 2020 surveys. Two points were occupied in both 

2019 and 2020. Difficult access to these areas has limited the treatment of the Johanningmeier and Lost 

Forty Units compared to other areas in Yellow River State Forest. 

Investigations are 

incomplete in the 

northeast portion of the 

Johanningmeier Unit 

and the southeast 

portion of the 

Lost Forty Unit. 

 

Johanningmeier Unit  

Lost Forty Unit  

Although our 

investigations have 

been somewhat 

limited, we have 

documented active 

clusters in both 

units.  

 

An important 

new cluster on 

private property 

on Imperial 

Avenue.  
Effigy Mounds 

See Map 12, p36 
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Cerulean Warbler Locations 
Yellow River State Forest 
Mississippi River Group 

2008-2020 field data 
 
 

                                                                
 

 

Map 10. Mississippi River Group. Sixty six surveys at 30 points were conducted in 2015 to 2017. 

In 2020 USFWS and Stravers conducted a total of 201 surveys at 67 points and only a single incidental 

Cerulean Warbler was recorded at one inter-point location, reinforcing the results of preliminary surveys 

that this map shows. Complete data from the 2020 surveys will be reported later by Billy Reiter-Marolf, 

biologist, McGregor district of the Upper Mississippi River National Wildlife and Fish Refuge. 

 

The mapped survey points represent 

preliminary surveys conducted by 

Stravers in 2015 to 2017. 

 

Upper Pool 10 of the Mississippi River 

was systematically surveyed by Reiter-

Marolf, USFWS, and Stravers in 2020. 

One incidental Cerulean was documented 

in Upper Pool 10, during 2020 surveys, 

reinforcing the preliminary results 

depicted by this map.  

 

Results of 2020 surveys will be reported 

by Reiter-Marolf in the future. 
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SNY MAGILL COMPLEX, POOL 10, MISSISSIPPI RIVER – 2010-2020 

 

During the 2020 surveys in Pool 10 Sny Magill we conducted 684 surveys at 126 points and have 

documented Ceruleans at 83 points (66%). Of the 83 occupied territories, 21 (72%) were reoccupations 

of previously known territories, and eight were newly found in 2020 (Table 1).  The clusters of active 

territories in the Sny Magill complex are clearly prominent and specifically associated with a series of 

elevated ridges and alluvial fans that support a diversity of large-diameter oaks, walnuts, hackberries and 

cottonwoods (Map 11, page 33). This includes the Sny Magill mounds area managed by the National 

Park Service.  

 

During extensive inventories of all forested habitats along the Upper Mississippi River between 2009 

and 2020 this Sny Magill Complex was the only area that supported any significant density of Ceruleans 

(Stravers 2009-2020; Stravers & Koenig 2010; Reiter-Marolf & Meier 2017). Unlike any other study 

areas, this area of Mississippi River bottom lands has been affected by record high spring and summer 

water levels during the past ten years with considerable tree mortality and resultant changes to 

previously known breeding habitats. 

 

   Total # CW Surveys Conducted 2010-2020:  684 
Total # Points Surveyed 2010-2020:   126 
Total # CW Occupied Points 2010-2020:    83 

  

Table 5.  Summary of 2010-2020 Pool 10 Sny Magill survey data. 
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Map 11. Pool 10 of the Mississippi River. Surveys since 2010 totaled 684 with 126 points. Eighty 

three of these have been occupied during those years. Sixteen of these have been reoccupied from 4 to 9 

years. Another 31 have been reoccupied for 2 to 3 years. This area has been significantly impacted by 

prolonged and severe spring flooding during the past decade. This trend is likely to continue with 

significant changes to the habitat.   

Effigy Mounds, NPS 

inclusion in the Sny 

Magill complex of 

Pool 10. Elevation in 

this area supports the 

habitat favored by 

Ceruleans. 

 

Alluvial fans that 

provide the elevation 

for habitat favored by 

Ceruleans. 

The clusters of active 

territories in the Sny Magill 

complex are clearly prominent 

and specifically associated 

with a series of elevated ridges 

and alluvial fans that support 

a diversity of large-diameter 

oaks, walnuts, hackberries and 

cottonwoods. 
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EFFIGY MOUNDS NATIONAL MONUMENT - 2010-2020 

 

We conducted 442 surveys in Effigy mounds between 2010 and 2020 at 91 survey points. Seventy of 

these points have been occupied one or more years in Effigy Mounds. Forty two (60 %) of the Cerulean- 

occupied Effigy Mounds points have documented Cerulean presence for more than one breeding season. 

Eleven points have been reoccupied from 4 to 6 seasons and 31 points have been documented occupied 

for 2 or 3 breeding seasons (Map 12, page 35).  

 

 

 

 
 

Total # CW Surveys Conducted 2010-2020:  442 

Total # Points Surveyed 2010-2020:     91 

Total # CW Occupied Points 2010-2020:    70 

 
Table 6. Summary of 2010-2020 Effigy Mounds National Monument survey data 
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Map 12. Effigy Mounds National Monument. Over the span of the study we conducted 442 surveys at 

91 points. Seventy of these were documented occupied by Ceruleans with 31 recorded at 2 to 3 years of 

use and 11 used for 4 or more years.  

 

Upland portions of North 

Unit of Effigy Mounds 

National Monument near the 

mounds groups provides 

Cerulean habitat with high 

density and reoccupation 

rates. 

Heritage Addition of Effigy Mounds National 

Monument includes scattered Cerulean 

clusters generally associated with the Yellow 

River, ravines and some upland habitats. 
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PIKES PEAK STATE PARK - 2012-2020 

 

In Pikes Peak State Park we conducted total of 67 surveys at 46 points in 2020 (Table 1).  Ceruleans 

were present at 40 points; of these 40 points, we had documented Cerulean presence in nine points in 

previous years, although our surveys in the previous years were somewhat limited. As in the other 

portions of our study areas, Ceruleans were clearly clustered in groups and associated with large- 

diameter trees as well as openings in the canopy in deep ravine habitats as well as upland habitats (Map 

13, page 37). In 2017 a tornado-damaged central wooded areas in the park. We suspect that salvage 

timber cuts at that time may have created more suitable Cerulean Warbler habitat. Pikes Peak State Park 

has not had survey funding but the habitat appears so conducive to Cerulean occupancy that an effort 

was made in 2020 to investigate the wooded valleys of the park. The park stands out as high quality 

habitat for Ceruleans that merits further exploration. 

 

 
Total # CW Surveys Conducted 2010-2020:  118 

Total # Points Surveyed 2010-2020:     55 

Total # CW Occupied Points 2010-2020:    51 

 

Table 7.  Summary of 2012-2020 Pikes Peak State Park survey data.  
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Map 13. Pikes Peak State Park. The park has been lightly surveyed with 118 surveys from 2012 to 

2019. Half of these surveys occurred in the 2020 survey season. Fifty five unique points have shown 

occupancy at 51 of those. And 29 of those were newly documented in 2020.  

Cerulean locations within Pikes 

Peak State Park show clusters in 

various ravines and also in some 

upland habitats. 

More work is needed in 

the central section of 

Pikes Peak. Tornado 

damage and the 

subsequent salvage 

timber cuts may have 

created more suitable 

Cerulean habitat. 
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SNY MAGILL AND NORTH CEDAR WMAS – 2007-2020 

 

In the Sny Magill and North Cedar WMAs between 2007 and 2020 we conducted a total of 336 surveys 

at 79 points and found Ceruleans at 55 of those points (Map 14, page 40 and Map 15, page 41).  The 

North Cedar WMA in particular has a significant population of Ceruleans.  

 

Funding for this study area has been inconsistent so surveys were not conducted in all years. There are 

significant portions of the Sny Magill WMA that have not been thoroughly inventoried.  

 

 

 

 
 

Total # CW Surveys Conducted 2010-2020:  336 

Total # Points Surveyed 2010-2020:     79 

Total # CW Occupied Points 2010-2020:    55 

 

Table 8. Summary of 2007-2020 Sny Magill and North Cedar WMA survey data. 
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Sny Magill and North Cedar WMAs are distinct areas but are in fairly close proximity.  They share 

some habitat similarities and Cerulean distribution follows the steep creek valleys as we have seen in 

other Driftless Area Cerulean clusters.  These Wildlife Management Areas have not been thoroughly 

investigated and they merit more study.  

 

 

Below is a chart of the findings of surveys in both these WMA throughout the Cerulean Study during 

years 2007, 2013, 2014, 2016 and 2020.  

 

 
 

Table 9. Sny Magill and North Cedar WMAs, 2007-2020 

 

 

 

 

       
Female Cerulean Warbler, photo by Kat Busse             Male Cerulean Warbler, photo by Kat Busse 
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Map 14. Sny Magill WMA. We have conducted 187 surveys at 45 points in this WMA, documenting 

Ceruleans at 28 locations. Ten of these have been occupied 2 to 3 breeding seasons while one has been 

occupied 4 or more years. 

Cerulean Warbler clusters are scattered 

throughout the Sny Magill WMA and 

clearly associated with large-diameter 

trees in the vicinity of Sny Magill Creek 

and other waterways. 

Some sections of this WMA have 

not been thoroughly inventoried. 
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Cerulean Warbler Locations 
North Cedar WMA 
multi-year field data 

 
 

Map 15. North Cedar WMA. In North Cedar WMA we have surveyed 149 times finding 34 points 

occupied. Of these, 13 have had Ceruleans reported for 2 to 3 years and one has had occupation for 4 or 

more years. 

 

“Cerulean trench”, a 

steep wooded valley of 

North Cedar WMA 

that consistently 

supports clusters of 

Cerulean territories. 

The North Cedar WMA supports 

several pockets of high density 

Cerulean Warblers associated with 

North Cedar Creek and large-diameter 

trees.  These clusters have been active 

each year they were inventoried since 

they were first discovered in 2007. 

Private property to the east of North 

Cedar WMA has high potential for 

Cerulean Warbler habitat. 
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DISCUSSION 

 
CLUSTERING OF CERULEAN TERRITORIES 

 

During this study we found that Cerulean Warbler territories were often clustered together, with several 

active territories in close proximity to each other. When mapped, the active Cerulean territories in the 

various study areas clearly illustrate this distinct clustering (Maps 1-9).  This clustering of territories has 

been referred to in various scientific articles as „conspecific attraction,‟ and our observations in 

Northeast Iowa appear to have similarities to those found in Cerulean Warbler studies in southern 

Indiana, southern Missouri and southeastern Ontario (Oliarnyk & Robertson, 1996; Kirk & Islam, 2007; 

Robbins et al, 2009; Buehler et al, 2013).   

 

Our surveys have defined the areas of consistent usage by Ceruleans, and documented that core areas 

within clusters have been occupied each year of investigations (Stravers unpublished reports to various 

agencies 2009-2018). All of these core Cerulean habitats were active again in 2020. We made rough 

estimates of the number of pairs or individuals within clusters. Distances plotted between singing 

Ceruleans ranged from 80 to 140 meters, and frequently fell between 100 and 120 meters. In one active 

cluster in Paint Rock Unit we conducted a 1,000 meter transect, finding eight Cerulean territories 

averaging 125 meters between singing males. These distances are similar to those found previously in 

the Sny Magill complex near the Mississippi River. Similar findings are reported in Minnesota by 

Pfannmuller (2014).  

 

Clustering has been noted in other passerine species including several other wood warbler species. Both 

habitat selection and social mechanisms have been discussed and may play a role in this clustering (Roth 

& Islam, 2007). The features most correlated with Cerulean use are discussed in the habitat section of 

this paper. They include the presence of large- diameter trees, especially mature black walnuts and oaks, 

a coarse or uneven canopy layer, and the proximity to water. Other characteristics often noted are the 

presence of small canopy openings created by treefall or small roads, streams and trails (Nemes & Islam, 

2007). Correlation between Cerulean presence and these habitat features may relate to preferred insect 

species abundance associated with specific tree species as suggested by entomologist Doug Tallamy 

(2007 & 2017) and Kamal Islam (2018).  

 

“Conspecific attraction” or social mechanisms may also be at play and the mere presence of other 

Ceruleans can be an attractant. If early arriving birds claim quality territories, later arriving individuals 

can reduce search energy expended by cueing in on conspecifics already present (Roth & Islam, 2007). 

We have also observed that earliest Cerulean detections occur at sites consistently occupied later in the 

nesting season, suggesting that the best habitat is likely the first occupied. Previous seasons‟ nest 

success may also bring birds back to previous territories (Roth & Islam, 2007).  

 

During this study we identified several isolated Cerulean territories not associated with a cluster. We 

have observed that these isolated territories seem less likely to be occupied in subsequent years. Further 

investigation into the correlations between habitat factors and sites of clustered Cerulean territories and 

early-occupied territories is warranted.  
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REOCCUPATION OF CERULEAN TERRITORIES 

 

Darwin Koenig documented Cerulean Warbler activity within Yellow River State Forest in a variety of 

locations and kept records of Ceruleans between 1979 and 1990 (Koenig 1979 & pers com).  When we 

began these surveys in 2009, we consulted with Koenig and found that most of his suggested locations 

for Ceruleans within YRSF were active.  As our investigations continued and expanded, we found that 

all of the Cerulean territories originally located by Koenig as well as most of the active territories 

located in 2009 to 2012 have continued to be active in subsequent years. 

 

We have found that specific territories continue to be occupied by Ceruleans year after year (Table 10). 

Yellow River State Forest clusters known to have specific territories occupied 4 or more years include 

Browns Hollow clusters, 9 territories; Paint rock clusters, 12 territories; Little Paint clusters, 11 

territories; West End clusters, 28 territories; Middle and Lower Paint Creek, 10 territories; and Luster 

Heights clusters, 12 territories. In all, we have 92 territories in Yellow River State Forest known to be 

occupied four or more years and 236 known to be occupied two or more years. The following table 

shows the consistent presence of Cerulean Warblers in 21 clusters within Yellow River State Forest. 

 

 
 

Table 10. Consistently occupied clusters in Yellow River State Forest. 
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Determining reoccupation of territories depends on resampling the known sites adequately in following 

seasons to reliably detect these reoccupations. When staffing and funding allow, use of three-visit 

protocols will increase detection of Cerulean occupied territories, allowing greater detection of 

reoccupied sites and more accurately establishing areas of vacancy as well.  

 

 

 
 

Table 11. Reoccupation identified at CW Yes points in each study area. In four of our five study areas (all 

but Pikes Peak State Park) we found that 45 to 61% of our occupied survey points have been 

documented occupied for at least two seasons. The fifth study area, Pikes Peak State Park, has a 27% 

reoccupation rate simply because so many of its survey points are newly discovered territories in 2020. 
 

 

 

 

 

 

 

 

Cerulean territories were documented in Yellow River 

State Forest by Darwin Koenig in 1979 to 1990.  

We have discovered all of these territories still occupied 

during our twelve study years. 

Habitat features that influence territory 

reoccupation may be similar to those that 

result in territory clustering. 
 



45 

 

Our attempts to locate active nests and determine reproductive success have been somewhat limited.  

However, we suspect that site reoccupation rates may possibly indicate suitable reproductive success of 

at least some pairs within the cluster.  Relationships between territory location, nest placement, nest 

success, and habitat features at the local level remains an important goal of Cerulean Warbler research 

and may illuminate the factors behind differential nest success rates (Nemes & Islam, 2017). 

 

This high rate of reoccupation in YRSF also makes this an ideal population to continue monitoring. 

Studies in the BCA of Northeast Iowa may bring better understanding of the population dynamics, 

habitat associations, and the reproductive success of Cerulean Warblers. Our observations of high rates 

of reoccupation of Cerulean territories may be of special importance in light of dramatic declines of 

Cerulean Warblers reported in other studies in North America (Hamels 2000; Buehler et al 2013; Wood 

et al 2013, Partners in Flight Conservation Plan, 2016). 

 

 

 

 
                               Male Cerulean Warbler, photo by Kat Busse 

 

                                
                                  Paint Creek from Larkin Overlook  
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OBSERVATIONS ON CERULEAN HABITAT SELECTION 

 

Our observations in the BCA during the past twelve years suggest that Cerulean Warbler activity is 

strongly associated with relatively large forest tracts and with proximity to creeks and waterways where 

there is a suitable collection of large-diameter trees.  Even though riparian forest structure and species 

composition varies, we found relatively high Cerulean densities wherever we found large-diameter trees, 

a heterogeneous canopy, structural diversity, and occasional canopy gaps. Simply put, we found that in 

Yellow River State Forest any area within proximity of a stream that has a collection of large-diameter 

black walnuts or oaks also has a cluster of active Cerulean Warbler territories in the vicinity. 
 

Some of our Cerulean clusters are associated with upland habitats in Yellow River State Forest and the 

north unit of Effigy Mounds. Ceruleans in these habitats share some preferences with their more riparian 

neighbors, appearing to prefer large-diameter trees, a heterogeneous canopy with structural diversity and 

occasional canopy gaps. These habitats often include patches of younger trees, and these younger trees 

are perhaps more important than we previously assumed. Our observations suggest a positive 

relationship between Cerulean occupancy and forests that have recently been managed to re-create a 

more savanna-type habitat, specifically in the Paint Creek Unit in the upland habitat between the Paint 

Creek and Sawmill Overlooks. We also found a positive Cerulean response to similar management 

techniques in Effigy Mounds National Monument to create a more open structure in forest tracts near the 

mound groups. Similar savanna-type timber cuts are planned in Yellow River State Forest in the future, 

and those management techniques offer a suitable opportunity to test Cerulean use of these types of cuts. 

 

Cerulean habitat typically includes a diverse forest in terms of species, age and structure where the 

forest canopy is under-stocked (less than 100 percent stocking). The habitats that harbor dense clusters 

of Cerulean activity include a combination of bottomland forests, slope forests and a portion of upland 

habitat.  It appears that availability of suitable upland habitat may also be an important factor in the 

maintenance of the clustered territories. We suspect this mature upland forest habitat may be important 

after the young fledge and the Cerulean populations become less territorial, using a wider variety of 

habitats. 
 

These forest stands often have a course or uneven canopy structure with relatively well-developed 

midstory and understory canopy layers. Such stand conditions can be maintained through consistent 

moderate disturbances such as flooding or trees tipping on steep/colluvial slopes.  Stands that are 

allowed to reach maximum old-growth maturity will create substantial canopy gaps as the oldest or 

diseased trees die and drop.   

 

Nemes and Islam (2017) have observed that nest sites and territories are both associated with small 

openings created by roads, especially small roads and trails, and with steep slopes, suggesting that these 

features mimic natural gaps created by mature treefalls. This affinity for small canopy gaps has been 

documented in Ontario, West Virginia and the Appalachian Mountains. It is theorized that such gaps 

may allow improved foraging conditions and less expenditure of energy in travel to forest edges, the 

additional light admitted by gaps improving leaf structure and prey species habitat (Nemes & Islam, 

2017). Islam also reports that over half of observed Cerulean nests are adjacent to canopy gaps. It is 

suggested that openings allow males to project songs that attract females and provide access to the leafy 

mid-story food supply (Islam 2018).  
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Ceruleans were not found in most of our survey points near recent large clear cuts. Clear cuts, especially 

those over eight acres, seem to favor edge species such as Brown-headed Cowbirds (a nest parasite).  In 

contrast, we have found some Cerulean territories at the edges of the smaller clear cuts of three acres or 

less, especially after three or four growing seasons. More work is needed to understand the dynamics of 

Cerulean usage of these edge habitats. 

 

Our investigations have not included an inventory of the insect populations within YRSF forest. 

However, there may be a connection between insect species favored by Cerulean Warblers and the tree 

species with which these insects typically associate as suggested by Tallamy (2007 & 2017) and Islam 

(2018). 
 

The photos below demonstrate the contrast between forest habitats. The first photo is of a structurally 

diverse forest with large-diameter oaks, canopy openings and with younger trees and shrubs. The 

abundance of leafy structure supports the insect life that supports breeding Ceruleans while the high 

canopy provides preferred nesting locations. This forest has an abundance of oak, found to support a 

greater abundance of the Lepidoptera species larva used by Ceruleans to feed offspring (Islam 2018).  

 

 

 

 

 
 

 

 

 

 

 

Forest habitat near the 

Sawmill Overlook turnaround 

in YRSF includes large-

diameter trees, diversity of 

tree species, diversity of 

structure, and a significant 

layer of younger vegetation.  

This habitat  

supportes a high density of 

Cerulean Warblers, and is 

consistently occupied year 

after year. 
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The following photo depicts a habitat of uniform, medium age trees with an absence of large-diameter 

trees and an absence of mid- or understory vegetation. Without large-diameter trees, a mature, tall 

canopy, or diverse midstory and low-story structure, Ceruleans would not be expected.  This habitat in 

the south end of the Paint Creek Unit was largely absent of Cerulean occupation during our study.  

 

              
            

 

The Sny Magill Complex of Pool 10, which includes 204 acres of Effigy Mounds National Monument, 

is part of an extensive flood plain forest system in the Upper Mississippi National Fish & Wildlife 

Refuge. Extensive surveys of forested habitats along the upper Mississippi River have documented few 

significant Cerulean-occupied areas (Reiter-Marolf & Meier 2017 & 2019). In contrast our surveys in 

the Sny Magill Complex document a high density of Ceruleans closely associated with the elevated 

ridges that support large-diameter trees and a diversity of tree and shrub species. These elevated and 

sometimes gravelly ridges are a result of outwash during glacial melt waters descending the Wisconsin 

River just upstream from the Sny Magill Complex. The Sny Magill Complex is situated adjacent to 

steep, forested bluffs, and we find highest concentrations of Ceruleans on the alluvial fans and the 

favorable habitat within 200 meters of these slopes. Both the unique elevations with a diversity of large 

trees and proximity to steep slopes seem to be key to attracting Ceruleans.  

 

        

South end, Paint Creek Unit, 

YRSF, has uniform medium- 

age trees that lack diversity, 

large-diameter trees, tall 

canopy and midstory. 

Ceruleans are usually absent 

in these types of habitats. 

In the Sny Magill complex 

we documented Cerulean 

occupation in slightly 

elevated ridges with large- 

diameter swamp white oak, 

black walnut, hackberry and 

cottonwood.  
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The past decade has seen an increasing trend of extensive and prolonged flooding as a consequence of 

the increased frequency and severity of extreme rain events. This trend has resulted in visible damage to 

the tree species favored by Ceruleans, and flooding of the Sny Magill elevated ridge area well into the 

breeding season. Our 2020 survey results document the absence of Ceruleans where we have made 

consistent documentations in previous years.  
 

               

 

 

 

This dying swamp white oak is 

representative of many mature 

hardwoods and cottonwoods on the 

elevated ridges of the Sny Magill 

complex. We anticipate more tree 

mortality with prolonged high 

water in coming years. Ceruleans 

are less frequent in areas 

dominated by silver maples. 
 

Swaths of flood-adapted 

silver maples, abundant in 

the floodplain forest, are 

dying in the sloughs 

impacted by recent years 

of prolonged flooding. 

Effigy Mounds National 

Monument, Heritage Addition 

demonstrates a forest floor 

dominated by invasive reed canary 

grass. Where sunlight reaches the 

floodplain forest floor, reed canary 

grass can invade, reducing 

understory diversity and 

discouraging Cerulean occupation. 
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FOREST MANAGEMENT RECOMMENDATIONS 
 

Results of this study show a strong association between Cerulean Warbler activity and the presence of 

large-diameter trees in forested riparian habitats.  The current Yellow River State Forest management 

plan, which includes areas of passive/viewshed management or zones of minimum management impact, 

has been beneficial to Cerulean Warblers since it has allowed for the growth of a suitable number of 

large-diameter trees along the steep, forested slopes.   

 

As stated in the Cerulean habitat section, Ceruleans are often associated with forest stands that have a 

diverse canopy structure with relatively well-developed midstory and understory canopy layers. These 

stand conditions appear to be maintained through consistent, moderate disturbances, such as flooding 

and/or downhill creep of soil and rock deposits, which results in trees tipping and creating small canopy 

gaps.  These types of conditions can also be maintained by allowing stands to reach maximum old-

growth maturity where large, older trees create substantial canopy gaps as they drop out of the stand 

from old age or other reasons.   

 

Surveys in Yellow River State Forest and in other study areas in Northeast Iowa are showing a positive 

response from Ceruleans to forest management techniques resulting in savanna-like shelterwood stands, 

often combined with prescribed burns. We found that Cerulean Warblers within Effigy Mounds National 

Monument consistently occupied areas where timber management ten years ago was specifically 

designed to re-create savanna-type habitat and retained some of the large-diameter trees (R. Rovang, 

Effigy Mounds National Monument, Natural Resource Manager, pers com).  It appears that Cerulean 

populations within Yellow River State Forest are responding similarly to recent savanna-like restoration 

harvests and prescribed burns near Paint Creek and Sawmill Overlooks. 

 

           
                                                    

 

Most Cerulean-clustered territories include habitat that is diverse, with areas of a course canopy and 

areas where there is an interspersion of older, large-diameter trees, as well as the presence of younger 

trees. While we are emphasizing the presence of large-diameter trees, it may be that the younger growth 

generated by certain forest management techniques is equally as important. It has been suggested that 

the more dense, leafy structure benefits Ceruleans by providing cover as well as improving prey 

Yellow River State Forest, Oak 

Woodland Restoration Project. 

We believe Ceruleans are 

responding favorably to this type 

of forest management 

incorporating shelterwood cuts 

and prescribed fire. 
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availability (Nemes & Islam, 2017 and Islam, 2018). We feel more work is needed in this specific 

regard. In the interim we recommend a cautious approach to any timber harvest within the prominent 

clusters of Cerulean Warbler activity. We feel this is especially important in terms of mature oaks and 

walnuts, which seem to be important components of Cerulean Warbler habitat. We recommend the 

adoption of measures that ensure that a suitable number of oaks and walnuts are allowed to become 

biologically mature in specific areas where we have found relatively high densities of Ceruleans.  

 

Cerulean response to clearcut timber management is dependent on the size of the cut. We have found at 

least some Cerulean Warbler activity near the smaller scale clearcuts (less than three acres) during the 

third and fourth season after the harvests. However, there appears to be a negative association between 

Cerulean occupation and areas near large-scale clearcuts such as occurred at the north end of the Paint 

Creek Unit and in the middle section of the Luster Heights Unit. These types of cuts create an „edge 

effect,‟ and favor bird species that prefer edge habitats such as Brown-headed Cowbirds, a nest parasite 

that causes nest failure and is a significantly increasing threat to songbirds (Nemes & Islam, 2017).   

 

We feel these surveys point toward an overall positive response to the forest management in Yellow 

River State Forest in recent years. We hope that future forest management in the Sny Magill, North 

Cedar and Bloody Run Wildlife Management Areas can reflect or imitate forest management techniques 

currently used in Yellow River State Forest.  

 

As stated in the Cerulean habitat discussion section, Cerulean activity in the Sny Magill Complex of 

Pool 10 is closely associated with the elevated ridges that support large-diameter trees and a diversity of 

tree and shrub species. These elevated ridges present a unique opportunity to improve Cerulean habitat 

through prescribed burns or by removing younger silver maples in areas not damaged by persistent 

flood. 

 

                                                                   

 
 

 

 

Bruce Blair, Area Forester and Jon Stravers 

A cautious approach to 

forest management 

practices is warranted in 

areas of significant and 

consistent Cerulean 

occupation. 
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RECOMMENDATIONS: FUTURE BIRD SURVEYS  
 

Results of these past 12 years of survey work show that the Bird Conservation Area in Northeast Iowa, 

and especially Yellow River State Forest, contain significant populations of Cerulean Warblers.  We 

suspect this regional population may represent one of the higher densities of Ceruleans in the Upper 

Midwest. The results from the last few years of work suggest a somewhat stable population of Ceruleans 

within Yellow River State Forest.  This is significant since other long-term studies of Cerulean Warblers 

are reporting population declines (Robbins et al 1992; Olinarnyk & Robertson 1996; Hamel 2000; 

Rogers 2006; Buehler et al 2013; Wood et al 2013; Rosenberg et al 2016)  

 

We recommend continuation of surveys for Cerulean Warblers in Yellow River State Forest in some 

fashion, especially in regard to Cerulean preference to streams, trails and roads since this situation might 

be of interest in regard to proposed ATV use of YRSF. We suggest the following emphasis in 2021: 

 

- Confirm the consistency of territory reoccupation and further explore apparent habitat associations. 

- Continue surveys within the savanna restoration management at Paint Creek and Sawmill Overlook, 

and in any proposed future savanna-type cuts in the Luster Heights Unit and the North end of Paint 

Creek Unit. 

- Investigate high potential areas that are not yet adequately searched in Lost Forty, Johanningmeier 

and other units. 

- Reexamine some of the low potential upland forests in the Paint Creek Unit that are in areas of 

concentrated forest harvests and have been previously documented as vacant of Ceruleans.   

 

The density of Cerulean Warblers and the high reoccupation rates within the BCA make this study area 

a prime location for our secondary objectives.  These include: 

 

- Locate and monitor Cerulean nesting attempts. 

- Test our theories that there are specific signals in Cerulean singing rates throughout the various 

stages of the nesting season. 

 

We hope that future bird surveys such as these will also be conducted in the other state forests and 

wildlife management areas managed by the Iowa DNR, and in other districts of the Upper Mississippi 

National Wildlife and Fish River. 

 

 

 

 

 

 

 

 

We suspect this  

Bird Conservation Area in  

Northeast Iowa may represent one of 

the higher densities of  

Ceruleans in the Upper Midwest. 
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   Dr. Paul Skrade surveys in Ellerhof valley, YRSF         Cerulean surveys, Sophia Landis and Kathleen Carlyle  

 

 

        

 

 

 

 

 

 

 

 

  

                                                     

 
                                                             Kat Busse 

 

 

 
                               Jon Stravers surveys Paint Creek confluence with the Mississippi River  

                                  in  Luster Heights 

 



54 

 

LITERATURE CITED 

 
Barg, J.J., J. Jones & R.J. Robertson 2005.  Describing breeding territories of migratory passerines: Suggestions for sampling, 

choice of estimator, and delineation of core areas. Journal of Animal Ecology 74(1):139-149. 

 

Bibby,  D.J., N.D Burgess, & D.A. Hill 1992. Bird Census Techniques. Academic Press, San Diego, CA. 257pp. 

 

Brown, W.H. 1971.  An annotated list of the birds of Iowa.  Iowa State Journal of Science. 45:387-469. 

 

Buehler, D.A., P.B. Hamel & T. Boves. 2013. Cerulean Warbler, the Birds of North America Online (A. Poole, Ed.). 

 Ithaca: Cornell Lab of Ornithology; http://bna.birds.cornell.edu/bna/species/511 doi:10.2173/bna.511 

 

Dinsmore, S.J. & K.E. Kinkead 2009.  Density of Cerulean Warblers at two sites in Northeast Iowa.  Unpublished report to 

the U.S.Fish & Wildlife Service. 

 

Ehresman, B. 2015. Iowa Department of  Natural Resources, Wildlife Diversity Section 

 

Hamel, P.B. 2000. Status Assessment: Cerulean Warbler. Prepared for the U.S. Fish & Wildlife Service. 

 

Hamel, P.B. 2000. Cerulean Warbler (Dendroica cerulean).  In the Birds of North America, No. 511  

(A. Poole and F. Gill, eds). The Birds of North America, Inc., Phildelphia, PA. 

 

Hamel, P. B.  2006.  Adaptive forest management to improve habitats for Cerulean Warbler.  Proceedings of 

         Society of American Foresters National Convention 2006. 25p. http://purl.access.gpo.gov/GOV/KPS43780. 

 

Islam, K. 2018. Conserving the rare Cerulean Warbler in Indiana Forests. The Woodland Steward 27(2) 6-7, 12. 

 

Islam, K. & K.L. Roth 2004.  Habitat selection and reproductive success of Cerulean Warblers in Southern Indiana.  

Final report submitted to U.S. Fish & Wildlife Service, Fort Snelling, MN. Dec 2004. 

 

Jackson, L.S., C.A. Thompson, J.J. Dinsmore, B.C. Ehresman, J. Fleckenstein, R. Cecil, L. Hemesath, & S.J. Dinsmore. 

1996. The Iowa Breeding Bird Atlas, University of Iowa Press, Iowa City, Iowa. 

 

Kaminski K. & Islam K. 2013. Effects of Forest Treatments on Abundance and Spatial Characteristics of Cerulean Warbler 

Territories.  American Midland Naturalist. 170:111-120. 

 

Kent, T.H. & J.J. Dinsmore 1996. Birds in Iowa. Thomson-Shore Inc. Dexter, Michigan. 

 

Kirk, L. R. & K. Islam 2007. Do Cerulean Warblers (Dendrocia cerulean) Exhibit Clustered Territoriality? American 

Midland Naturalist. Vol 157:345-355, April 2007. 

 

Koenig, D. 1979.  An annotated list of Allamakee County Foray Birds. Iowa Bird Life: vol LXIX No. 3. 

 

Knutson, M. G., G. Butcher, J. Fitzgerald, and J.Shieldcastle. 2001. Partners in Flight Bird Conservation Plan for The Upper 

Great Lakes Plain (Physiographic Area 16). USGS Upper Midwest Environmental Sciences Center in cooperation 

with Partners in Flight. La Crosse, Wisconsin. 

 

Nemes C. & Islam K. 2017. Breeding Season Microhabitat Use by Cerulean Warblers. Forest Ecology & Management 387, 

52-63 

 

Oliarnyk, C.J. & R.J. Robertson 1996. Breeding behavior and reproductive success of Cerulean Warblers in southeastern 

Onatario. Wilson Bulletin. 108:673-684.  

 

Pfannmuller, L.A. 2014. Cerulean Warbler Minnesota Conservation Plan. Audubon Minnesota. 

http://bna.birds.cornell.edu/bna/species/511
http://purl.access.gpo.gov/GOV/KPS43780


55 

 

Reiter-Marolf B. & A. Meier 2017 & 2019. Forest Inventory and Bird Survey Report, McGregor District, United States Fish 

and Wild Life Service 

 

Robbins, M.B., A.S. Nyare, M. Papes & B.W. Benz. 2009.  Song rates, mating status, and territory size of Cerulean Warblers 

in Missouri Ozark riparian forest. Wilson Journal of Ornithology 121(2):283-289. 

 

Robbins, M.B., J.W. Fitzpatrick & P.B. Hanel, 1992. A warbler in trouble: Dendroica cerulea. Pp 549-562 in Ecology and 

   conservation of neotropical migrant landbirds (J.M. Hagan III & D.W. Johnson, eds). Smithsonian Institution Press. 

 

Rogers, C. 2006. Nesting success and breeding biology of Cerulean Warblers in Michigan. The Wilson Journal of 

Ornithology. 118:145-152.  

 

Rosenberg, K.V. &  J. A. Kennedy, R. Dettmers, R. P. Ford, D. Reynolds, J.D. Alexander, C. J. Beardmore, P. J. Blancher,  

 R. E. Bogart, G. S. Butcher, A. F. Camfield, A. Couturier, D. W. Demarest, W. E. Easton, J.J. Giocomo, R.H 

 Keller, A. E. Mini, A. O. Panjabi, D. N. Pashley, T. D. Rich, J. M. Ruth, H. Stabins, J. Stanton, T. Will. 2016.  

 Partners in Flight Landbird Conservation Plan: 2016 Revision for Canada and Continental United States. Partners in 

 Flight Science Committee. 119 pp. Continental Concern Watch List. 

 

Roth K. & Islam K. 2007. Do Cerulean Warblers (Dendroica cerulea) Exhibit Clustered Territoriality? Am Midland Nat. 

157:345-355. 

 
Stravers, J.W. & D. Koenig 2010.  Report on Bird Surveys in the Vicinity of Red-shouldered Hawk Nesting 

Sites along the Upper Mississippi River, with Special Attention to Cerulean Warblers – Year 2010.  

Rep to USCOE, Mississippi River Project, Rock Island District & St Paul District, La Crescent Office. 

 

Stravers, J.W. 2009-2018.  Unpublished reports on Cerulean Warblers.  Effigy Mounds National Monument, U.S. Fish & 

Wildlife Service, McGregor District, Yellow River State Forest, Iowa DNR. 

       

Tallamy, D.T. 2007. Bringing Nature Home. Timber Press, Portland, Oregon. 

 

Tallamy 2017. Presentation to U.S. Fish & Wildlife Service Midwest District Region 3 wildlife conference, January 2017,  

Onalaska, Wisconsin.  

 

U.S. Fish and Wildlife Service. 2007.  A Conservation Action Plan for the Cerulean Warbler (Dendroica cerulea).  Div. 

Migratory Bird management, Focal Species Program.  Rev, 30 June 2007. 

 

U.S. Fish and Wildlife Service. 2008. Birds of Conservation Concern 2008. United States Department of Interior, Fish and 

Wildlife Service, Division of Migratory Bird Management, Arlington, Virginia. 85 pp. 

http://www.fws.gov/migratorybirds/NewReportsPublications/SpecialTopics/BCC2008/BCC2008.pdf 

 

Wagner J. & Islam K. 2014. Nest-site Selection and Breeding Ecology of the Cerulean Warvler in Southern Indiana. 

Northeastern Naturalist 21(4): 515-528. 

 

Wood, P. B., J. Sheehan, P. Keyser, D. Buehler, J. Larkin, A. Rodewald, S. Stoleson, T.B. Wigley, T. Boves, G. George, 

M. Bakermans, T. Beachy, A. Evans, M. McDermott, F. Newell, K. Perkins, and M. White. 2013.    

Management guidelines for enhancing Cerulean Warbler breeding habitat in Appalachian hardwood forests.  

American Bird Conservancy. The Plains, Virginia.  28 pp. 

  

Yellow River State Forest Management Plan – Iowa Department of Natural Resources. 

 

 

 

http://www.fws.gov/migratorybirds/NewReportsPublications/SpecialTopics/BCC2008/BCC2008.pdf

