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Introduction

Contents

The decline of prairie bird populations has paralleled prairie habitat loss. According to the NABCI’s 
State of the Birds Report 2014, prairie obligate species’ populations have declined by as much as forty 
percent from 1968 to 1990. This decline has plateaued at low population levels, with a few species such 
as Northern Bobwhite Quail, Greater Prairie Chicken, Eastern Meadowlark, Loggerhead Shrike and 
Bobolink still declining or in dire straits. In Missouri, stemming the decline of some prairie obligates, 
such as Henslow’s Sparrow, was accomplished by a concerted effort between the Missouri Department 
of Conservation, private landowners, NRCS Farm Bill programs, and various NGOs. 
 
Due to the continued threats to grassland birds, it is becoming increasingly important to further 
understand prairie bird habitat associations and response to various planting mixes and management 
actions. Bird conservationists are still striving to understand habitat associations of most bird species 
throughout their full-year life cycle. Studies of bird migration and habitat associations of migrants are 
even more challenging than assessing breeding season habitat use.   
 
The Missouri River Bird Observatory (MRBO) has been employing various survey methodologies 
to examine these linkages. Advances in technology have afforded much progress in data collection, 
analysis, and data sharing since MRBO began investigating prairie birds in 2011. After three years of 
monitoring birds in Missouri prairies, we have made significant progress in pioneering methodologies 
and sharing information for the conservation of grassland birds. Most notably, we have developed a 
data collection system using a hybrid of line-transect and spot-mapping methodologies that is more 
efficient and effective than any known bird surveys to date.  We use this method during both the 
breeding and migration seasons.   
 
Additionally, bird banding is a long-standing method used to answer questions of population 
demographics and measure long-term trends on a site-level basis.  Though this method requires more 
effort on a finer scale than area surveys, it is useful to document difficult to detect migrants as well as 
assess the age, sex, and return rates of breeding birds.  MRBO has been using this approach, along with 
observational data, to examine presence, timing, habitat associations, and response to management of 
breeding and migrant grassland birds. During spring migration, daily observation data are collected 
in conjunction with banding operations.  Throughout the breeding season, in addition to widescale 
transect surveys, we collect data using the Monitoring Avian Productivity and Survivorship (MAPS) 
bird-banding protocol.  During fall migration, data are collected using standard transect methodologies 
covering the entirety of each of five selected sites.  In this way we are able to document the temporal 
patterns of habitat use in a variety of seasons at several locations. These methods also allow us to 
generate density maps that effectively reveal high concentration areas for grassland obligate species 
on each CA.  This information will be useful to Area Managers interested in examining bird response 
to management actions. Please note, there are many more graphs, charts, and maps generated for 
grassland-obligate bird data than are included in this report; it would literally require dozens of pages to 
display all information.  All forms of data are available upon request from MDC staff.   
 
In this report, we share information from spring and fall migration monitoring and the subset of 
breeding season MAPS studies within the Cole Camp/Green Ridge prairie complex.  For a full report 
on statewide breeding season surveys, please see MRBO’s 2014 report to the MDC entitled Breeding 
Bird Surveys in Missouri’s Focal Grassland Landscapes.  At the conclusion of this report, we provide 
detail on the study design and site selection process for all 2015 grassland bird monitoring activities 
conducted in partnership with the MDC.
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Spring Migration Monitoring

Species New Captures
Within-Season 

Recaptures

American Goldfinch 1

American Tree Sparrow 6

Brown Thrasher 1

Common Yellowthroat 7

Dickcissel 10

Eastern Meadowlark 2

Field Sparrow 1
Grasshopper Sparrow 7 1

Indigo Bunting 1

Lincoln’s Sparrow 4

Red-winged Blackbird 3

Savannah Sparrow 15
Swamp Sparrow 6 1

Western Palm Warbler 1

White-crowned Sparrow 1
Total 66 2

12 days - 4/6 to 5/8

259.25 net hours

26.2 birds/100 net hours

15 Species

Species New Captures
Within-Season 

Recaptures
Returns 

from 2013

Bell’s Vireo 1

Dickcissel 2
Field Sparrow 8 6 1

Grasshopper Sparrow 1

Gray Catbird 1

LeConte’s Sparrow 2 1

Lincoln’s Sparrow 4

Red-winged Blackbird 1

Savannah Sparrow 1

Song Sparrow 8 2

Swamp Sparrow 18 7

White-eyed Vireo 1

White-throated Sparrow 1
Total 48 16 2

14 days - 4/7 to 5/7

343.5 net hours

19.2 birds/100 net hours

13 species

Birds captured at Bruns Tract (left) and Mora (right) Conservation Area migration banding stations in Spring 2014.   
Grassland obligate species are denoted by bold type.  

Above: Grasshopper Sparrow 
Below: Eastern Meadowlark

MRBO piloted spring migration banding and observational stations in the Cole 
Camp/Green Ridge area in 2013.  The original station sites in 2013 included 
the southeast corner of Hi-Lonesome CA and the north-central portion of Mora 
CA.  The Mora site has undergone an extensive native reseeding effort and we 
anticipated that yearly monitoring of spring migrant use of this area would be 
of interest to the MDC.  This site was used again for 2014 monitoring.  Prior 
to the 2014 season, Area Manager Steve Cooper advised that Bruns Tract was 
undergoing several management actions.  We therefore established a spring 2014 
monitoring station in a central area that would afford sampling of three different 
habitat types and management regimes.  Mora and Bruns Tract banding stations 
were each operated every other day, weather permitting, from 6 April to 8 May.  
Each station had 12 nets that were operated for a maximum of 5 hours each 
morning; early closure due to wind speed was a frequent challenge at these sites. 
 
Operators of the Bruns Tract and Mora stations kept a daily log of all birds 
seen or heard in the area.  These are a standard addition to banding stations that 
increase the amount of available data for sites where bird captures are low.  In 

complement, capture data add to the daily totals by documenting birds that typically display secretive, quiet 
behavior during migration, such as LeConte’s and Grasshopper Sparrows.   
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Spring Migration Monitoring
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Daily observations of grassland obligate species at Mora Conservation Area (above) and Bruns Tract Conservation Area 
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Mora during the spring migration monitoring period of 2 April - 13 May.



Monitoring Avian Productivity & Survivorship (MAPS)

A mist-net at Paint Brush Prairie Conservation Area. 

Species Grandfather Ionia Ridge Paintbrush

2012 2013 2014 2012 2013 2014 2012 2013 2014

Bell’s Vireo 4 3 2 1 31 5 11
Dickcissel 34 15 12 16 15 11 10 12 11

Eastern Meadowlark 1 2 1 3

Field Sparrow 4 4 10 7 1 1

Grasshopper Sparrow 1 1 6 1 1 3 7

Henslow’s Sparrow 1 2 1 1 3

Loggerhead Shrike 1 1

Sedge Wren 1

Western Meadowlark 2
Total Grassland Obligates 44 27 16 38 17 19 48 21 30
Other species 101 48 28 25 30 18 176 75 49
Total captures 145 75 44 63 47 37 224 96 79

Birds captured at grasslands MAPS sites during 2012-2014 breeding seasons.  Data from 2011 are not included here, as the 
net array changed significantly between 2011 and 2012, and a new site was established at Ionia Ridge.  

Measuring birds’ reproductive success in a specific geographic area 
helps determine if they are reproducing enough to maintain stable 
populations. The Monitoring Avian Productivity and Survivorship 
(MAPS) Program is a preeminent breeding season monitoring 
program in the western hemisphere aimed at obtaining such vital rates 
via bird-banding and associated ageing, sexing, and mark-recapture 
rates. The program is coordinated by the Institute for Bird Populations 
(birdpop.org) and has been running since 1989. The MAPS protocol 
is designed to measure long-term demographic changes, return rates, 
and breeding success within a selected site. Important data gleaned 
from MAPS operation includes age and sex ratios of the sampled 
population, post-breeding survival of adults and fledglings, return 
rates, and measures of body condition.

Though there are over 500 constant-effort MAPS stations throughout the US and Canada, few operate in a 
grassland setting due to the challenges of capturing birds in this habitat type. 2014 was the fourth year of 
operation for MRBO’s three MAPS project sites located in the Cole Camp/Green Ridge prairie complex.  
Grandfather, Paint Brush, and Ionia Ridge CAs provide the opportunity to intensively study grassland bird 
productivity, survivorship, and condition at three extremely different grassland sites.  Ionia Ridge, under MDC 
management since 2008, is a heterogeneous mix of habitat patches.  Cool-season grasses, recent warm-season 
grass planting, former row crop, and remnant prairie are all represented. Paint Brush Prairie displays extremely 
high floristic diversity, contains a 74-acre designated natural area containing over 200 species of native plants, 
and has been managed by the MDC since 1978.  The native, unplowed Grandfather Prairie, at 80 acres, contains 
a bird community that reflects the presence of nearby shrub- and forest-edge.  All three sites are surrounded by 
an agricultural landscape, with adjacent fields row-cropped or managed for hay production.  
Beginning in 2013, we expanded on the banding effort by conducting spot-mapping of all birds at each 
site during operation.  This afforded us visual overlays of grassland bird territories based on eight samples 
throughout the season.  These data are comparable to presence data gained from banding as well as survey data 
derived from transect surveys conducted as part of the larger monitoring program.  In the following charts and 
graphs, the reader can observe capture, recapture, return and age ratio data for grassland obligates.  We also 
provide an example spot-map indicating locations of Henslow’s Sparrows on Paint Brush Prairie in relation 
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MAPS 2011 - 2014

2012 2013 2014

recaptures returns recaptures returns returns recaptures returns returns returns

Site/Species
from 
2011

from 
2012

from 
2011

from 
2013

from 
2012

from 
2011

Grandfather Prairie

American Goldfinch 3 1 3

Black-capped Chickadee 1

Bell's Vireo 1 1

Blue Grosbeak 1

Brown-headed Cowbird 1 2 1

Common Yellowthroat 8 7

Dickcissel 1 3 1 1 2 1 2 1

Eastern Kingbird 1

Field Sparrow 1 2

Grey Catbird 2 5

Indigo Bunting 3 2 1

Northern Cardinal 1

Orchard Oriole 3 1

Yellow-breasted Chat 3 2

Paintbrush Prairie

American Goldfinch 2 3 1

Bell's Vireo 5 1 4 2 1 2

Brown-headed Cowbird 1

Common Yellowthroat 5 1 2 2

Dickcissel 1 2 1

Field Sparrow 1

Grey Catbird 3 6 5 4 3 1 1

Lincoln's Sparrow 1

Orchard Oriole 2

Yellow-breasted Chat 2 2 2

Ionia Ridge

Common Yellowthroat 1 1

Dickcissel 2 1 1 4 2

Above left: A hatch-year Dickcissel at Ionia Ridge Conservation Area.
Below: within-season recaptures and between-year returns at the grassland MAPS sites.  

Grassland obligate species denoted by bold type.

to mist-net locations.  We suggest that a combination of banding and 
survey data is necessary for continued examination of demographic rates.  
Accordingly, in 2015 we will be conducting weekly transect surveys at 
Grandfather, Paint Brush, and Ionia Ridge CAs in additional to continuing 
the standardized MAPS protocol.  While surveys do not allow for assessing 
recapture and return rates, we anticipate that age ratio information can be 
documented throughout the breeding season, thereby providing a larger-
scale estimate of productivity rates for each site.



Status of captured birds as adult (After Hatch Year/AHY) or young of the year (Hatch Year/HY) during the fledging period at 
MAPS sites.  Above: Data for all species.  Below: Data for grassland obligates only.  

MAPS 2011-2014

Age class of 
captured birds 2011 2012 2013 2014

GRPR IONA PAPR GRPR IONA PAPR GRPR IONA PAPR GRPR IONA PAPR
AHY 69 N/A 63 54 20 98 32 23 44 13 13 26

HY 73 32 54 7 66 11 8 14 12 10 23

HY:AHY ratio 1.06 0.51 1.00 0.35 0.67 0.34 0.35 0.32 0.92 0.77 0.88

Age class of 
captured birds 2011 2012 2013 2014

GRPR IONA PAPR GRPR IONA PAPR GRPR IONA PAPR GRPR IONA PAPR
AHY 27 N/A 10 17 14 24 15 10 9 4 5 5

HY 28 11 14 4 8 7 0 4 4 6 6

HY:AHY ratio 1.04 1.10 0.82 0.29 0.33 0.47 0.00 0.44 1.00 1.20 1.20

Example of spot-mapping data for Henslow’s Sparrow throughout the Paint Brush Prairie banding site in 2013.  
White vertical lines indicate mist-net placement.   

No Henslow’s Sparrows have been captured at Paint Brush in any MAPS season.  
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Fall Migration Monitoring

Northern Harrier at Ionia Ridge Conservation Area. 

Below: Density of all bird species, grassland obligates, hirunids (swifts and swallows) and individual grassland-obligate species on MDC 
properties in the Cole Camp/Green Ridge area during fall migration.  Hirunids are included due to their reliance on prairies as foraging sites 
throughout the migration season.  The results presented here are comprehensive through the 2012 and 2013 pilot seasons and the fully stan-
dardized 2014 season.  Timing and number of visits differed in some years; therefore, only results for Bruns Tract, Ionia Ridge, and Paint 
Brush are considered comparable between 2013 and 2014.  In 2012, an unusually high number of Smith’s Longspur were present in central 
Missouri prairies.  Detections of this species account for the high density of grassland obligates in 2012.  Densities were generated fin each 
category where there were >25 detections at a site in a given year. 

The season of “fall migration” represents a relatively drawn-out time period 
where birds may make short movements of dispersal or long-distance 
movements towards a far-away wintering ground.  The imperative driving 
quick migration towards breeding territories is not present; therefore, birds 
tend to stage and stopover for longer time periods in fall than in spring.  
This allows for a closer examination of habitat associations, information 
which is generally lacking for grassland birds.  

In 2012, with support from the Missouri Conservation Heritage Foundation, 
MRBO experimented with piloting fall transect surveys on three CAs within 
the Cole Camp/Green Ridge area.  The goal was to determine whether 
useful information could be gained by surveying fall migrants using line-
transect methodology.  While the secretive, non-vocal nature of some 
individuals requires surveyors to designate some detections as “sparrow 

spp.” or “shorebird spp.”, overall the line-transect survey method was deemed adequate for sampling migrant grassland 
species.  In 2013, we expanded our site selection to 10 different CAs in the Cole Camp/Green Ridge area.  In addition 
to bolstering sample sizes, goals for the 2013 season included establishing which sites provided particularly useful 
information from a management standpoint as well as what a reasonable season-length would entail in terms of timing.  

Based on these pilot seasons, in 2014 we conducted fall migration surveys from 1 September – 15 November on Hi-
Lonesome Prairie, Mora, Paint Brush Prairie, Ionia Ridge, and Bruns Tract CAs.  Each site was visited at least once per 
week during the season, providing a picture of migrant timing over the course of the fall.  Using the mapping feature on 
iPads developed for the 2014 breeding season, we also documented exact locations of all birds at each site in relation to 
line transects.  This provided us with spatial information displaying migrants’ use of each site and the ability to create 
density kernel maps for portions of highest use (please see example maps on following pages).  Additionally, we were able 
to generate density metrics for each CA and in many cases identify the portions of Area that supported the highest density 
of grassland obligate migrants (please see example density estimates in the following table).  

In addition to transect surveys conducted throughout the season, the Bruns Tract banding station established for spring 
migration was re-employed for once per week operation from 30 August – 30 September.  This operation afforded several 
migrant bird captures as well as additional daily observation logs.  Notably, more Bobolinks were documented using 
Bruns Tract during banding station operation than during transect surveys.   

Bruns Tract Hi-Lonesome Ionia Ridge Mora Paint Brush 

2013 2014 2012 2013 2014 2012 2013 2014 2014 2012 2013 2014
All Species 1.300 1.285 8.457 1.667 3.990 3.660 2.858 4.102 2.235 5.270 1.445 2.104

Grassland Obligates 0.089 0.111 5.199 0.835 1.002 1.043 0.961 1.464 0.758 1.312 0.347 0.563
Hirunids - - - 0.943 1.005 - 0.079 0.480 0.390 - 0.126 0.942
Bobolink - 0.049 - - 0.255 - - - 0.179 - - -
Dickcissel - 0.020 - 0.656 0.169 - 0.275 0.211 0.271 - 0.097 -

Eastern Meadowlark - - 0.177 - 0.066 0.318 0.071 0.327 0.042 - 0.064 0.091
Field Sparrow - - - - 0.141 - - 0.058 0.130 - 0.069 0.144

Grasshopper Sparrow - - - - 0.029 - - - - - - -
Henslow’s Sparrow - - - - 0.069 - - - 0.038 - - -
Savannah Sparrow - - - - - - 0.906 0.418 - - - -

Sedge Wren - - - - 0.052 - - - 0.052 - - -
Smith’s Longspur - - 4.419 - - - - - - 1.276 - -
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Fall Migration Monitoring

Ionia Ridge CA

Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics,
CNES/Airbus DS, USDA, USGS, AEX, Getmapping, Aerogrid, IGN,
IGP, swisstopo, and the GIS User Community
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Left:  Eastern 
Meadowlark (photo 
by David Rintoul). This 
species was often 
observed flocking 

on the southwestern 
portion of Ionia Ridge 
CA, an area notable 

for its extremely high 
forb component.  

Right: Smooth kernel 
density displaying 

hotspots of Eastern 
Meadowlark use 

of Ionia Ridge CA; 
derived from transect 

survey data. 

Below: Detections of select grassland obligate migrants and breeders at each site surveyed by line transect during fall migration 2014.  
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Fall Migration Monitoring: Bobolink Data Example

Bruns Tract

Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics,
CNES/Airbus DS, USDA, USGS, AEX, Getmapping, Aerogrid, IGN,
IGP, swisstopo, and the GIS User Community
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Smooth kernel density functions derived from transect survey data 
display relative hotspots of Bobolink use on Paint Brush Prairie 

(left), Mora (below) and Bruns Tract (bottom). 
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Above: Detections of migrant Bobolinks at Bruns Tract CA 
during banding station operation.   

Below: A hatch-year Bobolink at Mora Conservation Area.

Mora CA

Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics,
CNES/Airbus DS, USDA, USGS, AEX, Getmapping, Aerogrid, IGN,
IGP, swisstopo, and the GIS User Community
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In addition to the comparative detection numbers, density estimates derived from Distance calculations, and location 
maps of individuals, fall migration data can also be used to generate temporal graphs and density hotspot (smoothed 
kernel density) maps.  Below, we provide an example of temporal data for Bobolinks at Bruns Tract CA.  There are also 
examples of hotspot maps for three different CAs displaying the relative use of each Area by migrating Bobolinks, clearly 
indicating preferential habitat use.  MRBO is currently exploring methods for assessing the migration-season habitat as-
sociations and density clines for all grassland obligates in the context of planting type and management action.  
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Conclusions To Date
Beginning with MAPS in 2011 and with the evolution of spring and fall migration monitoring from 2012 – 2014, grassland 
bird data from the Cole Camp/Green Ridge prairie complex are starting to illuminate various aspects of grassland bird 
ecology.  While it is tempting to draw definite conclusions from currently available data, many variables are involved and 
recommendations for future management efforts must be based on a longer-term data set.  Towards this goal, MRBO will 
continue to investigate grassland bird habitat associations in the Cole Camp/Green Ridge area throughout 2015.  To date, we 
have:

»» determined the portions of Bruns Tract, Paint Brush, Ionia Ridge, Mora, and Hi-Lonesome Prairies that supported the 
highest density of grassland obligates during fall migration in 2014 (please see density figures below, as well as on 
pages 9 and 10).  As management continues, we will track migrants’ shifting habitat use to aid our understanding of 
conditions that support the highest densities of migrants. 

»» produced a dataset from four years of MAPS operation that suggests a decline in breeding grassland obligates during 
the period of 2012-2013, followed by an apparent increase in 2014.  This trend may be a result of the extreme drought 
conditions in Missouri in 2012, a temporary bird response to management, or a number of other factors in combination.  
MAPS operation will be supplemented with intensive transect surveys in 2015 to help identify breeding bird 
demographics on a more comprehensive scale at Grandfather, Paint Brush and Ionia Ridge prairies.  

»» compiled data indicating arrival timing and species composition at Mora and Bruns Tract during spring migration 
via daily observations.  Banding data collected throughout the spring migration season provide insight on whether 
grassland obligates remain at each site or move on to other areas.  

»» developed technology that allows us to accurately plot locations of all birds, resulting in spatially-explicit maps that 
help MDC managers understand and interpret  bird response to their management activities.    

As we refine our methodology aimed at elucidating bird and habitat management linkages, we continue to pursue the goals of a) 
determining if the MDC prairies in the Cole Camp/Green Ridge area are providing population sources rather than sinks, and b) 
the specific habitat types and management regimes that are selected by migrating grassland species in this region.   
 
We at MRBO appreciate MDC staff and private landowners for their support and participation, and look forward to further 
collaboration.  From the establishment of the MAPS protocol, to executing our pioneering methodology of hybrid transect 
surveys with spot-mapping, we have made significant strides that would not have been possible without close collaboration 
with MDC managers. Most important, our collective understanding of how prairie birds indicate habitat quality has grown 
tremendously.  This report provides a snapshot of available data and how they can be employed; the bulk of our findings are 
shared directly with MDC managers and we welcome requests for additional site-specific information and results analysis..  
 
We have implemented increasingly efficient technology to obtain standardized data on migration timing and habitat use within 
a complex of Missouri prairies. It is exciting to see this progress continue as we further develop efficient and coherent methods 
for communicating results. We greatly anticipate providing future results through ArcGIS online, which will allow everyone 
from administrators to field technicians to visualize, query, and export prairie bird occurrence information with a simple 
webmap interface.
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Below:  Smooth kernel density functions for Eastern Meadowlark on Mora CA (left) and Paint Brush Prairie CA (right).
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Breeding & Migration Season Initiatives for 2015

2015 Breeding season 
Survey Sites

Grand River Grasslands CCS
& Surrounds
Dunn Ranch

Helton Memorial CA
Pawnee Prairie CA
Pawnee Prairie NA
Private Lands (3)

Upper Osage Grasslands CCS
Linscomb WMA

Monegaw Prairie CA
Schell-Osage CA

Taberville CA
Wah’Kon-tah Prairie CA

Private Lands (3)

Cole Camp/Green Ridge Area
Bruns Tract CA

Bryson’s Hope CA
Drovers Prairie CA
Friendly Prairie CA

Grandfather Prairie CA
Hartwell CA

Hi-Lonesome Prairie CA
Ionia Ridge CA

Kearn CA
Mora CA

Paint Brush Prairie CA
Private Lands (3)

Southern Missouri
Coyne/Pennsylvania/Welch  

Prairie Tracts
Diamond Grove Prairie CA

Horse Creek Prairie CA
Kickapoo Prairie CA
Niawathe Prairie CA

Providence Prairie CA
Shelton Memorial CA

Sloan CA
Stony Point Prairie

Talbot CA
Private Lands (3)

Since the publication of 2014 breeding season results in our December report to the MDC, 
we have interacted extensively with Area Managers, private landowners, and Resource 
Science Division staff to further refine MRBO’s approach to grassland bird monitoring.  In 
2015, we will continue all components of the monitoring program and increase sampling 
effort using the same amount of staff and funding resources.  

Spring migration monitoring will continue at Bruns Tract and Mora CAs within the Cole 
Camp/Green Ridge prairie complex.   Daily observation data from each site, along with 
mist-netting to detect secretive, non-vocal migrants, will help us continue the assessment 
of how spring migrants use Missouri grasslands.  Area Manager Steve Cooper has been 
instrumental in providing us with up-to-date management information for his Areas; this in 
turn helps us determine net arrays and survey sampling effort.  

Breeding season surveys will continue with refined site selection criteria as well as slight 
study design modification where necessary.   Survey sites were selected based on the 
following criteria: 

»» location of sites within Comprehensive Conservation Strategy geographies
»» presence of management history and habitat attributes provided by Area Managers
»» integration with the Resource Science Division’s long-term patch-burn grazing 

study
»» inclusion of sites undergoing or slated to undergo significant grassland restoration 

within the next five years
»» private tracts with landowner indicating interest in conservation-based grazing 

management.   
»» sites with on-going studies conducted by Area Managers.

Transect placement on all properties was re-assessed and modified where necessary to 
provide smoother data integration with RSD studies and examination of management 
activity.  Sites with concurrent RSD vegetation surveys will undergo two rounds of bird 
surveys, as will several sites where examination of bird response to management treatment 
requires a larger sample size.     

Several MDC staff members are working with us to develop methodology for assessing 
landscape-scale habitat attributes within CCS geographies.  The ultimate goal is to not only 
assess direct bird response to management on our focal landscapes, but also to gain a robust 
estimate of total breeding grassland bird populations supported by CCS landscapes.   

Monitoring Productivity and Survivorship (MAPS) studies will continue with protocol 
and site arrays intact for a fifth breeding season.  Additionally, once-weekly transect 
surveys will occur at all three MAPS sites (Grandfather, Paint Brush, and Ionia Ridge CAs) 
to assess whether age ratio data on a larger scale can be accomplished with surveys.  These 
survey data will allow us to compare the robustness of banding data with transect survey 
data and determine if productivity studies on grasslands can be more efficiently achieved 
without invasive techniques.  

Fall Migration Surveys are slated to continue in the Cole Camp/Green Ridge area.  After 
several fall surveys on various CAs in this region, including pilot work supported by 
the Missouri Conservation Heritage Foundation, we have selected Ionia Ridge, Mora, 
Hi-Lonesome and Paint Brush CAs as the final sites at which to conduct long-term fall 
migration surveys.  These Areas will be surveyed twice weekly in fall 2015 to assess 
migrants’ habitat associations on grasslands undergoing continual management.  

MRBO has developed a gallery of map applications, housed at ArcGIS Online (https://mrbo.maps.arcgis.
com), which contains data for all grassland obligate species simliar to the examples displayed in this report.   
Maps, analyses, or raw data can be provided to any Area Manager or MDC staff member upon request. 

12


	Front Cover
	_GoBack

