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PrefaCe
This plan is a continuation of 2012 science planning, 
characterizing the scope and context of the Inter-
mountain West Joint Venture’s (IWJV) science invest-
ments. The information presented here is the first in a 
series of documents outlining the implementation of 
the Greater Sandhill Crane Wetland Conservation Ini-
tiative as identified in, Identifying Science Priorities 
2013–2018: Wetland Focal Strategies and approved 
by the Intermountain West Joint Venture (IWJV) Man-
agement Board (Fall 2012). This initiative is intended 
to serve as an important catalyst and compliment to 
partner efforts in filling critical broad-scale informa-
tion needs for wetland birds throughout the Inter-
mountain West. Specifically, the intent of this plan is 
to catalog relevant scientific knowledge associated 
with Greater Sandhill Cranes and to document steps 
needed to overcome key information gaps which will 
lead to developing range-wide habitat conservation 
objectives. This approach will, across all annual cycle 
events and relevant geographies: 1) define potential 
habitat extent, 2) characterize associated ecological 
drivers, catalog land-use practices, and landowner-
ship patterns, 3) measure and summarize the mag-
nitude and distribution of near-term (e.g., 30 year) 
landscape change, and 4) identify potential land-
scape stressors by linking ecological and anthropo-
genic trends to changes in sandhill crane distribution 
and abundance. This information will be used by the 
IWJV Sandhill Crane Working Group and IWJV Staff 
to develop a comprehensive range-wide habitat con-
servation plan. The plan will include spatially explic-
it habitat conservation objectives, decision support 
tools, and a framework to monitor and evaluate con-
servation actions. This strategic approach is expect-
ed to facilitate local conservation investments which 
address primary habitat limiting factors and affect 
regional and continental population goals for Greater 
Sandhill Cranes. Additionally, this initiative will pro-
vide a crucial foundation of information regarding 
wetland processes, conditions, and trends across a 
large portion of the Intermountain West. The informa-
tion and conservation outcomes developed through 
this initiative are anticipated to have far- reaching an-
cillary benefits for other wetland associated species 
and support the long-term viability of wetlands and 
associated working lands throughout the region.

GreATer SAndhIll CrAne hABITAT  
ConSerVATIon WorkInG GrouP MeMBerS:

dan Collins, Phd U.S. Fish and Wildlife Service

Bruce dugger, Phd Oregon State University

James Gammonley, Phd Colorado Parks and Wildlife

Geoff Geupel Point Blue Conservation Science

Jeff knetter Idaho Department of Fish and Game

kristin Madden New Mexico Department of Game and Fish

Greg Neudecker Montana Partners for Fish and Wildlife

dave olson U.S. Fish and Wildlife Service

Mike Rabe* Arizona Game and Fish Department

Steve Tessmann Wyoming Game and Fish Department

John Vradenburg U.S. Fish and Wildlife Service
*iWJv technical Committee Chair

          / april 10, 2014

technical Committee Chair, intermountain West Joint venture

          / april 10, 2014

Science Coordinator, intermountain West Joint venture

table of ContentS
Introduction ......................................................................2

Sandhill Cranes as an Agent for Wetland  
Conservation in the Intermountain West ......................4

Taking a Landscape Approach ......................................5

Approaches to Filling Primary Information Gaps ........7

PhASe 1: Measuring rMP habitat extent ................9

PhASe 2: Characterizing habitats and  
 Measuring near-term Trends .................10

PhASe 3: Identifying Potential landscape  
 Stressors by Linking Ecological and  
 Anthropogenic Trends to Changes in  
 rMP distribution and Abundance ......... 11

discussion ......................................................................12

literature Cited .............................................................. 14



INTeRMouNTAIN WeST JoINT VeNTuRe SANDHILL CRANe HABITAT CoNSeRVATIoN INITIATIVe  |  2

introduCtion
Joint Ventures recognize the need for a strong bio-
logical foundation to facilitate the implementation of 
four national bird conservation initiatives

1

 and inform 
conservation efforts. accordingly, the intermountain West 

Joint venture (iWJv) has embraced a strategic framework to avi-

an habitat conservation given the immense scale of conservation 

needs throughout the region and relatively scarce resources avail-

able for conservation (donnelly and vest 2012a). the intent of this 

framework is to increase effectiveness and efficiency of conserva-

tion delivery by targeting effort in areas where biological benefits are 

greatest (thogmartin et al. 2011). Consistent with the framework, 

the iWJv technical Committee and science staff developed a se-

ries of planning documents
2

 in 2012 to evaluate and identify priority 

habitats and associated conservation strategies (donnelly and vest 

2012a,b,c). This process identified wetland habitats as a high con-

servation priority and a need for further science and planning in-

vestments to facilitate strategic conservation of wetland resources. 

Given the likelihood of continued wetland loss and demands 

on water resources in the intermountain West it is imperative to 

identify effective conservation strategies capable of addressing 

complex water and land use needs associated with wetland 

habitats (McKinstry 2004, Copeland et al. 2010). however, critical 

information voids persist that inhibit our ability to develop effective 

broad-scale wetland conservation. to date, partners lack reliable 

estimates of wetland distribution and temporal variability that 

influences resource availability. In order to successfully conserve 

wetlands we must understand land-use trends which affect their 

function and productivity (doherty et al. 2013). obtaining this in-

formation will provide the key to unlock long presumed patterns of 

habitat use by priority avian populations across the intermountain 

West. Left unaddressed, future conservation risk inefficiencies in 

achieving habitat conservation goals. Consequently, development 

of this information is a high priority for the iWJv. 

The scope of wetland information needs requires identification of a 

framework to guide science investments in a strategic and efficient 

manner (donnelly and vest 2012a). a recent planning effort led by 

the IWJV Technical Committee identified Greater Sandhill Cranes 

(Grus canadensis tabida; hereafter sandhill crane) as a useful 

proxy to facilitate a broad-scale wetland conservation strategy in 

the intermountain West (donnelly and vest 2012c). Sandhill cranes 

1  North American Waterfowl Management Plan, North American Waterbird Conserva-
tion Plan, Partners in Flight North American Land Bird Conservation Plan, and u.S. 
Shorebird Conservation Plan

2  IWJV 2012 Science Planning documents may be viewed or downloaded at:  
http://iwjv.org/resource/iwjv-identifying-science-priorities-2013-2018

Photo: Patrick Donnelly
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were identified as an agent for wetland conservation in part due to 

the extent of population-habitat data available to inform planning 

models as well as their broad distribution and high population 

reliance on intermountain West habitats (donnelly and vest 2012c). 

for example, the rocky Mountain Population (rMP) of sandhill 

cranes is one of only a few migratory birds in north america to 

have nearly all of their population systematically surveyed on an 

annual basis. the temporal and spatial scope of data available for 

sandhill cranes is highly valuable to conservation planning efforts. 

this data in conjunction with population management plans 

provide important materials to inform assumptions about factors 

limiting population or ecosystem function needed during the initial 

planning phase of a conservation strategy (neat 2006). however, 

much of this data still lacks the spatially explicit habitat information 

required to evaluate the impact(s) of potential landscape stressors 

on the population. Several regional planning documents have 

previously identified key information pieces needed to guide con-

servation investments and ultimately sustain sandhill cranes in the 

intermountain West. these include:

1.  Association of Fish and Wildlife Agencies  
(AFWA)-Priority Information Needs for Sandhill 
Cranes (Case and Sanders 2009):

•  Assessing effects of habitat change  
on RMP Sandhill Cranes

2.  Management Plan of the Pacific and Central  
Flyways for the RMP of Greater Sandhill Cranes 
(Subcommittee on Rocky Mountain Greater  
Sandhill Cranes 2007):

•  Inventory and prioritize habitat needs to better 
understand changes and threats to species

•   Measure habitat fragmentation and urbanization rates

3.  Pacific Flyway Management Plan for the Greater 
Sandhill Crane Population Wintering Along the Lower 
Colorado River Valley (Pacific Flyway Council 1995):

•  Inventory and classify current and historic habitat use 
of LCRV to inform habitat conservation.

4.  State Conservation Plans (New Mexico [Mitchusson 
2003], Washington [Littlefield and Ivey 2002]):

•   Predicted impacts to crane populations resulting from 
changes in farming and land management practices 
(e.g., irrigation practices/cropping patterns).

•   Assessment of breeding and staging habitat condition

these planning documents recognize the majority of sandhill 

crane habitats occur on private lands. they also recognize trends 

in agricultural programs, intensity of agricultural activities, and rural 

development will primarily determine long-term trends of sandhill 

crane populations in the intermountain West. however, the general 

lack of broad-scale habitat information has greatly restricted the 

coordination and implementation of landscape-scale conservation 

initiatives. Even when information priorities have been identified, 

such as for sandhill cranes, the acquisition of information remains 

difficult, often due to the immense scale of the inventory or analysis 

required. Most broad information needs transcend geopolitical 

boundaries and increases the complexity involved with acquiring 

or developing the information. frequently, acquisition of priority 

habitat information is downplayed by stakeholders that contain 

only a portion of the natural resource(s) in favor of priorities that 

align more thoroughly with their administrative boundaries. as a 

result, broad-scale information needs typically lack the synergy 

needed to overcome funding and capacity challenges and spur 

action.

in this regard, it has been the role of many Joint venture partner-

ships to work across local and regional scales to provide informa-

tion that can link the contributions of a resource action beyond 

local administrative boundaries. by providing this framework, Joint 

venture partnerships are facilitating local actions that translate to 

meaningful biological outcomes at broader scales (e.g., population 

or continental scales). accordingly, the conservation planning 

framework identified in the remainder of this document is intended 

to serve as a primary step in fulfilling an IWJV scale vision for wet-

land conservation in the intermountain West. the iWJv envisions 

the sandhill crane habitat initiative identified in this document as a 

vehicle to complement partner efforts in filling important informa-

tion needs for wetland birds throughout the intermountain West. 

it is the intent of this document to identify a collaborative strategy 

to overcome key information gaps and initiate a broad-scale wet-

land conservation strategy by using sandhill cranes as a proxy to 

define the spatial scale and scope of landscape stressors to be 

addressed. Specifically the objectives of this plan include:  

oBJeCTIVe 1: develop spatially explicit 
habitat information required to measure and 
evaluate landscape stressors and their poten-
tial effects to sandhill crane population(s) con-
sistent with local and regional sandhill crane 
management strategies.

oBJeCTIVe 2: develop species-habitat 
models and identify range-wide habitat conser-
vation objectives capable of sustaining sandhill 
cranes consistent with regional management 
objectives. 
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Sandhill CraneS aS an aGent for Wetland  
ConServation in the interMountain WeSt
Previous IWJV planning identified three sandhill crane populations 

with high population reliance on intermountain West habitats: 

Central valley, lower Colorado river valley, and rMP (ivey and 

herziger 2006, donnelly and vest 2012c). of the three, the rMP 

relies most exclusively on the intermountain West to meet breed-

ing, migration, and wintering annual cycle needs (table 1). the 

rMP is the most numerous (table 2) and widely distributed of the 

populations and, until recently, was characterized as a stable pop-

ulation of approximately 20,000 birds (Case and Sanders 2009, 

Kruse et al. 2013). however, recent surveys have measured a short 

term decline. in 2012 the annual fall survey was the lowest pop-

ulation count (15,417) since 1987 (thorpe et al. 2012). Population 

estimates have declined in 4 of the last 5 years and the 2012 count 

was approximately 32% lower than the highest count recorded in 

2007 (Kruse et al. 2013). however, considerable uncertainty exists 

regarding the relative importance of factors (e.g., harvest rate, 

habitat/landscape change, redistribution to unsurveyed areas) 

potentially influencing the observed population decline.

Table 1. estimated rates of annual cycle dependence on habitats within the Intermountain West by Greater Sandhill Crane  
populations. adapted from Donnelly and Vest (2013c).

PoPulaTIon breeDInG MIGraTIon WInTerInG SourCe

Central Valley 42% >90% 0%
Pacific Flyway Council (1997),  
Ivey & Herziger (2006)

Lower Colorado River Valley       100% >90% 0%
Pacific Flyway Council (1995),  
Ivey & Herziger (2006)

Rocky Mountain 100% 100% 90%
Ivey & Herziger (2006), Subcommittee on Rocky Mountain 
Greater Sandhill Cranes (2007)

Table 2. estimated population size and trend of Greater Sandhill Crane populations within the Intermountain West.

PoPulaTIon aPProxIMaTe PoPulaTIon SIze TrenD SourCe

Central Valley 7,000 Increasing Case & Sanders (2009)

Lower Colorado River Valley          2,500 Increasing Case & Sanders (2009), Kruse et al. (2013)

Rocky Mountain 20,000 Decreasing Case & Sanders (2009), Kruse et al. (2013)

Photo: Don Paul
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due to the widespread extent of sandhill crane occupancy in the 

Intermountain West, it is necessary to refine the initial scope of 

this initiative and ensure objectives are achievable within current 

capacity.

to narrow the initial geographic extent of the conservation area 

for this initiative, each of the primary intermountain West sandhill 

crane populations were subjectively compared on the basis of 

their potential to best serve as a broad-scale proxy for wetland 

conservation. each population’s distribution, availability of popu-

lation data, population trend, and reliance on intermountain West 

habitats were considered for this evaluation (table 3).

Table 3. Criteria used to assess Greater Sandhill Crane popu-
lations suitability for a landscape conservation initiative.

CrITerIa DeSCrIPTIon

Distribution
Extent of population range and intersection with 
state jurisdictions.  Larger areas and high rates  
of state overlap are preferred.

Population data
Availability, rate, and duration of population 
survey data.

Population trend
Recent population trend. A decreasing population 
trend indicates a higher conservation priority  
than a stable or increasing population.

Annual cycle 
dependence 

Populations’ reliance on Intermountain West 
habitats to meet breeding, migration, and 
wintering needs.

Positive results across all criteria identify the rMP as the most 

suitable to a landscape conservation strategy.  the rMP intersects 

seven of 11 western states, suggesting a high probability of part-

nership opportunities and ensures wetland habitat conditions will 

be evaluated across the broadest area possible. thus, products 

from this initiative are anticipated to have a high rate of ancillary 

benefits beyond immediate objectives. The RMP is the only of the 

three populations with annual population survey information avail-

able. this survey information is anticipated to play a crucial role in 

the examination of sandhill crane population-habitat relationships 

through space and time. because nearly all the rMP cranes occur 

in the intermountain West during all annual cycle events a compre-

hensive evaluation of landscape stressors effecting this population 

can be developed relatively efficiently with regard to geopolitical 

complexity. additionally, recent negative trends in this population 

may also indicate occurrences of elevated ecological stressors 

and warrant a higher priority be placed on conservation measures 

for this population. 

taKinG a landSCaPe  
aPProaCh
efforts to conserve migratory bird habitats have increasingly incor-

porated broader scale strategies. these efforts have developed 

largely to overcome scenarios where habitat stressors in one part 

of a species range may limit the effectiveness of conservation 

actions occurring elsewhere. in short, reaching population goals 

may be inhibited in spite of achieving local or regional scale habitat 

objectives. thus, conservation strategies must be implemented at 

scales similar to the range of targeted species (Kirby et al. 2008). 

While these approaches can pose implementation challenges, 

working at and across landscape scales does offer a number of 

distinct advantages. first, it has become evident that most if not all 

environmental and resource management problems can only be 

addressed effectively at broad scales. Secondly, ecologists and 

managers are now acutely aware that, in order to sustain wide 

ranging populations, we must understand broad-scale habitat pat-

terns and processes and relate them to those at finer scales with 

which we are most familiar (beever and Woodward 2011). in short, 

conservation initiatives which consider the variety of landscape/

ecological stressors across the range of annual cycle events are 

more likely to be successful in achieving population goals. 

rMP sandhill cranes provide a useful proxy to broad-scale wetland 

habitat conservation in the intermountain West. the documented 

range of the rMP population extends from Western Montana, uSa 

south to Central new Mexico and Southern arizona, uSa with a 

small fraction of birds wintering in the highlands of Chihuahua, 

Mexico (figure 1). although the range of this population is geo-

graphically broad, the limited extent and discreet nature of their 

wetland habitats is consistent with the conservations principles 

adopted by the iWJv that seeks to focus limited resources in areas 

with the highest potential of biological value (donnelly and vest 

2012b). 

Photo: Dave Smith
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rMP cranes, and sandhill cranes in general, provide an opportu-

nity to target conservation resources that reside primarily outside 

the current conservation estate (e.g., lands in state or federal man-

agement) due to their association with privately-owned working 

ranchlands and privately managed wetland resources throughout 

the intermountain West (McWethy and austin 2009). approximate-

ly 70% of emergent wetlands in the intermountain West occur on 

private lands (donnelly and vest 2012c). this rate is far higher than 

other habitat types in the region and significantly increases the 

urgency and need for wetland conservation efforts due to the high 

potential of wetland habitat loss (Copeland et al. 2010). indeed, 

wetland dominated landscapes in the intermountain West contain, 

on average, twice the level of human impacts as areas outside 

these landscapes (donnelly and vest 2012c). however, wetland 

systems provide a higher degree of ecological goods and services 

to society relative to many other systems (Costanza et al. 1997) 

and are important components of both ecological and economic 

function in the intermountain West (McKinstry 2004). therefore, 

opportunities to forge partnerships are increased beyond those in-

terested primarily in sandhill cranes or avian conservation. Pooling 

and leveraging of stakeholder resources can provide the synergy 

necessary for conservation efforts that otherwise would not be 

obtainable with only localized or limited capacity.

FIGure 1. estimated distribution of Greater 
Sandhill Crane (rocky Mountain Population) 
modified from Drewien and bizeau (1974), Tacha 
et al. (1994), Drewien et al. (1996), and Kruse 
et al. (2013). Pre-migration staging locations 
provide an illustration of the relative population 
size during breeding and migration periods. 
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aPProaCheS to fillinG PriMary inforMation GaPS
a three phase approach to information development is proposed 

to ultimately generate a suite of habitat conservation objectives 

with the goal of sustaining the RMP. This process will: 1) define 

the potential habitat extent of rMP sandhill cranes, 2) characterize 

and measure near-term (30-year) habitat trends, and 3) identify 

potential landscape stressors affecting the population (table 4). 

developing this information will allow the iWJv Sandhill Crane 

Working Group to produce a comprehensive range-wide habitat 

conservation plan for the rMP that includes spatially explicit habi-

tat objectives, associated decision support tools, and a framework 

to monitor and evaluate conservation actions. 

Table 4. Proposed tasks and products necessary to strategically address the conservation needs of rMP sandhill cranes.

PhaSe 1.  Define the extent of potential RMP habitats using available distribution and habitat information. Broad-scale and spatially-explicit habitat 
models relative to RMP annual cycle needs will be developed for this task. 

 Product: Detailed GIS data layer identifying the extent and distribution of RMP habitats.

PhaSe 2.  Characterization and evaluation of ecological drivers, land-ownership, and land-use patterns and trends. Trends will be measured to capture 
the near-term (30 year) variability in annual conditions as well as the cumulative effects of landscape change. 

  Product: Spatially explicit evaluation of near-term (1984–present) annual wetland condition and cumulative human impact within  
the RMP habitat extent. A detailed GIS data set identifying the magnitude, distribution, and trend(s) associated with RMP habitat  

impacts will be provided.

PhaSe 3.  Identification of landscape stressors affecting the RMP. Correlations among RMP distribution/abundance data and habitat characteristics 
(e.g., annual habitat condition, cumulative landscape change) will be evaluated through time to isolate landscape stressors affecting the RMP. 

  Product: Identification and spatially explicit measure of the magnitude and trend of landscape stressors affecting the RMP.  
A detailed GIS data set identifying existing and potential habitat availability will be provided.

Photo: Hannah Ryan
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a conceptual project-area framework will be used to stratify initial 

evaluations of rMP habitats. the framework delineates potential 

areas for habitat inventories within broad annual-cycle ranges of 

the rMP (figure 2). three project area types (i.e., strata) include 

1) breeding, 2) migration/staging, and 3) wintering. Methods used 

to generate information and habitat inventories will be modified 

within each project area to account for specific annual-cycle hab-

itat needs. the extensive overlap that occurs between breeding 

and migration/staging project areas is a result of these habitats 

occurring within close proximity across the northern half of the 

rMP range. Smaller project areas in the southerly extent are due 

to high concentrations of RMP cranes on well-defined wintering 

areas. Wintering areas outside the iWJv in the Sonoran Joint ven-

ture (Wilcox Playa and Whitewater draw Wildlife area, aZ, uSa; 

babicora and lagunas de los Mexicanos, Ci, Mexico) and the rio 

Grande Joint venture (las Palomas and Galeana, Ci, Mex) are also 

identified as habitat inventory locations (Figure 2). These areas host 

a relatively smaller proportion of the wintering rMP (Subcommittee 

on rocky Mountain Greater Sandhill Cranes 2007), but may play 

an important role in maintaining this population if major wintering 

sites in the Middle rio Grande valley, new Mexico are unable to 

meet required habitat needs. understanding habitat extent and 

potential stressors within portions of the Sonoran and rio Grande 

Joint ventures will provide essential information that can inform 

broader habitat conservation strategies within the full range of the 

RMP and provide resiliency to further habitat modifications in core 

wintering areas.   

FIGure 2. Conceptual framework to delineate project 
areas (i.e., strata) for inventories of rMP habitats 
and species-habitat assessments. Project areas 
stratified based on annual cycle events (breeding, 
staging, wintering) of the rMP.
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PhASe 1: MeASurInG rMP  
hABITAT exTenT
detailed knowledge of habitat distribution is a prerequisite to the 

study of any landscape species relationship (McGarigal and Marks 

1995). this information provides key insights into habitat compo-

sition, condition, land ownership, and land use patterns which are 

needed to inform landscape conservation strategies. however, the 

availability of such information is often lacking at broad scales for 

migratory species. drewien and bizeau (1974) provide the most 

comprehensive description of rMP habitat distribution, but do not 

define their extent beyond core breeding, staging, and wintering 

areas. They define breeding sites, at broad scales, as isolated, 

sub-irrigated or irrigated river valleys, marshes and meadows 

at elevations above 1,500 m. Staging and wintering areas are 

generally defined as complexes of shallow lakes, marshes, or river 

bottoms in close proximity to agricultural grain fields. Given these 

parameters, it is likely the rMP occupy only a small fraction of 

the area within their defined range due to the sparse distribution 

of wetland resources rMP cranes rely on. although the general 

extent of these habitats has been identified, they have yet to be 

quantified or characterized in a way that facilitates conservation at 

landscape scales in a strategic manner.

the national Wetlands inventory (nWi) program provides the most 

comprehensive measure of wetland resource distribution for the 

intermountain West, but is incomplete across substantial portions 

of the rMP range. the mean acquisition date of available nWi 

data across the intermountain West is 1981 and raises concerns 

relative to portraying current conditions. additionally, substantial 

variation in data quality across regions and omission of some 

working lands wetlands (e.g., flood-irrigated/hay-meadow pasture) 

may under estimate actual rMP habitat extent. for example, in 

some regions of the intermountain West working lands encom-

pass as much as 50% of available wetland habitats (P. donnelly, 

uSfWS, unpublished data/in review). thus, omission of working 

lands from inventories and evaluation could have profound effects 

and misinform conservation strategies.

landsat thematic Mapper (tM) satellite data will be used as the 

basis for rMP habitat delineation to overcome limitations of ex-

isting nWi data. landsat tM data offers the longest-running time 

series of systematically collected remote sensing data available, 

1984 – present. the temporal scale of this data allows for the ex-

amination of short- to near-term ecological variability and provides 

an important advantage when monitoring the dynamic conditions 

of wetland systems in the West. landsat tM data is available 

through the uSGS at no cost, making it possible to acquire and 

analyze large volumes of observations at spatial and temporal 

scales relevant to migratory bird species. 

ecological correlates calculated from landsat tM data will be 

used as inputs to inform habitat models and derive habitat extents 

for the rMP. Climatic and hydrologic data acquired from Snotel 

and uSGS stream gauge data networks will be obtained to stratify 

inventories of palustrine and riparian wetland systems within peri-

ods of high snowpack and runoff. temporal targeting of “wetter” 

environmental conditions allows the full spatial extent of wetland 

systems to be inventoried whereas inventories occurring within 

dryer periods may reduce the detection rate of some ephemeral 

or seasonal wetland habitats and bias results. Working lands 

wetlands and agricultural habitats (e.g., grain fields) will be derived 

using alternative manual digitizing procedures. the management 

regimes associated with these habitat types are less predictable 

than naturally functioning systems and must therefore be defined 

spatially along management gradients (e.g., field or pasture 

boundaries). results from both procedures will be combined to 

create a landscape sampling strata (e.g., habitat extent) which 

will be used to characterize the composition and trends in rMP 

habitats (figure 3).

FIGure 3. (Top) example of landsat TM spectral derivative 
(normalized differenced vegetation index – nDVI) used as a 
covariate to identify emergent wetlands and working lands 
(e.g., flood-irrigated hay meadow/pasture and irrigated crop 
lands). (bottom) red polygons represent individual habitat 
sampling units that will be used to define habitat extents and 
summarize near-term trends of habitat characteristics.
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PhASe 2: ChArACTerIzInG hABITATS 
And MeASurInG neAr-TerM TrendS
the need to evaluate the effects of landscape change on the rMP 

has been widely recognized and called for in regional plans (little-

field and Ivey 2002, Mitchusson 2003, Subcommittee on Rocky 

Mountain Greater Sandhill Cranes 2007, Case and Sanders 2009). 

McWethy and austin (2009) identify increasing development pres-

sures in rural lowland-valley wetlands across the intermountain 

West as a potentially profound and long-term impact to rMP 

productivity. they identify exurbanization as a stressor responsible 

for altering wetland hydrology and increasing disturbance. these 

impacts are likely to degrade numerous riparian and small palus-

trine wetlands scattered across the intermountain West that may 

cumulatively play an important role in supporting the rMP as well 

as other wetland associated wildlife. Given the rates and patterns 

of human population growth in the intermountain West, these 

stressors are likely to continue to persist (hansen et al. 2002).

in response to increased human impacts on western ecosystems 

leu et al. (2008) developed a spatially explicit human footprint 

model which evaluated patterns of impacts across the West. the 

model combines a series of anthropogenic effects (influences 

of synanthropic predators, risk of exotic plant invasion, risk of 

human-caused fires, and wildland fragmentation) to measure 

the magnitude and distribution of ecosystem impact. a similar 

approach is proposed to evaluate anthropogenic effects on rMP 

habitats with modifications to reflect more specific impacts to 

wetland habitats. the model will be developed within the extent of 

rMP habitats (from phase i) and repeated at intervals to monitor 

trends over time (figure 4). the frequency of model measurement 

will be dependent on the availability of aerial imagery data (na-

tional aerial imagery Program [naiP] and uSGS digital orthophoto 

quadrangle [doQ]). aerial imagery throughout the rMP range is 

broadly available beginning the early to mid-1980s and reoccurs at 

five – ten year intervals until the early 2000’s when the frequency 

increases to two – three year intervals.

inter- and intra-annual wetland condition will be measured from 

1984 to present within the rMP habitat extent using landsat tM 

data. landsat tM data is collected continuously at 16 day intervals 

making it possible to examine short-term ecological events asso-

ciated with seasonal wetland conditions. these events may be 

measured and summarized to examine near-term ecological driv-

ers associated with wetland function. When summarized across 

broad spatial and temporal scales, these results can reveal land-

scape patterns and processes crucial to the conservation of rMP 

and other migratory bird habitats. results from the anthropogenic 

effects model and wetland condition model will be combined to 

measure annual rates of habitat availability. this analysis is antici-

pated to reveal patterns of variable habitat suitability restricted by 

ever increasing levels of landscape modification over time.   

FIGure 4. example of visible exurbanization occurring in the 
Teton basin, near Victor, ID between 1982 and 2011. uSGS DoQs 
and naIP imagery will be used as model inputs to derive the 
magnitude and extent of exurbanization rates as a covariate to 
examine potential landscape stressors to the rMP. 

Monitoring changes to cropping patterns (e.g., crop type, distri-

bution) will be derived from landsat tM data through landcover 

modeling procedures. agricultural habitat (e.g., small grain, corn) 

extents will be classified by their crop type at defined time intervals 

between 1984 to present. the frequency of intervals may vary 

across the rMP range due to differences in rates of change across 

regions. these results will be used to identify and predict changes 

in staging and wintering rMP habitats over time. a considerable 

portion of this analysis has already been completed for the Middle 

rio Grande valley, new Mexico and the San luis valley Colorado 

(P. donnelly, uSfWS, unpublished data [2005]).
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PhASe 3: IdenTIFyInG PoTenTIAl 
lAndSCAPe STreSSorS By lInkInG 
eColoGICAl And AnThroPoGenIC 
TrendS To ChAnGeS In rMP dISTrI-
BuTIon And ABundAnCe
A key factor for the identification of the RMP as a viable agent 

for wetland conservation is the extent and availability of popula-

tion survey data. the rMP is one of only a handful of migratory 

bird populations in north america to have its entire population 

systematically surveyed on an annual basis. a systematic survey 

of this population is conducted across fall pre-migration staging 

(i.e., post-breeding) areas (n=71) in Colorado, idaho, Montana, 

utah, and Wyoming in early to mid-September. Complete survey 

results are available for 1992, 1996–2005, and 2007–2013. this 

information affords the ability to empirically evaluate the effect of 

habitat condition(s) on population demographics.   

a better understanding of the relationship among summer and 

staging (i.e., breeding and post-breeding, respectively) habitat 

distribution is required to evaluate how demographic trends may 

be affected by annual habitat conditions and near-term landscape 

change. drewien and bizeau (1974) indicated that rMP cranes 

generally move to the major staging area nearest their summering 

site. only one of 82 marked cranes was not observed at the major 

staging area nearest its summer banding locale. based on this as-

sumption (supported by field studies) of close proximity between 

summer and post-breeding habitat, it is possible to examine how 

patterns in summer habitat distribution influence bird abundance 

at staging areas and how changes to these habitats may influence 

the distribution of birds across a landscape through time.  

evaluation of staging and summer habitat relationships will be 

conducted using information and products developed in phase 1 

(habitat extent) and phase 2 (annual habitat condition/landscape 

change). Staging locations and bird abundance data will be used 

to conduct local proximity and point pattern analyses among dis-

tributions of staging and summer habitats. analyses will evaluate 

density dependence and the significance of clustering or dis-

persion rates of summer habitats in relation to staging locations. 

results will provide insight to occupancy rates within summer 

habitats across the breeding range and provide the means to set 

broad summer habitat objectives for the rMP.  

Covariates measured in phase 2 (e.g., annual wetland condition, 

rate of exurbanization) will be correlated with rMP counts within 

staging areas to measure the effect(s) of habitat condition and 

landscape change over time (across all survey years). random 

forests (Cutler et al. 2007), an ensemble modeling approach 

based on classification and regression trees, will be used to rank 

the relative importance of each covariate (e.g., what covariate 

affected changes to staging area counts the most). this analysis 

is expected to identify how habitat conditions and individual land-

scape stressors may influence the RMP. Results will be used to 

derive spatially explicit habitat conservation objectives to address 

summer (i.e., breeding) habitat impacts.

Currently, it is unknown how changes in habitat conditions on fall 

staging areas are affecting rMP distributions during post-breeding/

pre-migration. understanding these effects will likely be important 

to correctly interpret the influence of stressors on summer habitats. 

for example, if favorable trends in summer habitats are observed 

but associated staging area counts are diminishing this could 

indicate either insufficient model predictors or degrading habitat 

conditions in staging areas that force rMP cranes to redistribute 

across the landscape to unsurveyed areas. therefore, a process 

similar to that described to assess summer habitat conditions will 

be applied to staging area habitats. this analysis is expected to 

identify how habitat conditions and individual landscape stressors 

may be altering staging area patterns and rMP distributions. re-

sults will be used to derive spatially explicit conservation objectives 

to address the habitat needs of staging rMP cranes. 

Similarly, landscape stressors affecting the rMP on wintering 

areas and major stop-over sites in Colorado will be derived from 

trends in habitat condition and availability (phase 2 analysis). rates 

of exurbanization, changes in cropping patterns, and water man-

agement are thought to have negatively impacted habitats in core 

wintering areas based on qualitative observations (Mitchusson 

2003). as habitat is lost and wintering rMP cranes are restricted 

to fewer areas, food supply, overcrowding, and disease are be-

coming priority concerns for resource managers in the Middle rio 

Grande Corridor and other winter areas. an evaluation of winter 

habitat condition and availability will be used to quantify the pat-

tern and magnitude of potential landscape stressors and derive 

spatially explicit habitat conservation objectives necessary to meet 

the needs of wintering rMP cranes.

Photo: Patrick Donnelly
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diSCuSSion 
the primary objective of the Sandhill Crane Working Group is, 

ultimately, to develop a range-wide habitat conservation strategy 

with the goal of sustaining sandhill cranes (rMP) consistent with 

regional management objectives. this requires the development of 

empirically-based habitat conservation objectives and spatially-ex-

plicit decision support tools that inform and facilitate conservation 

actions addressing primary habitat stressors and that are linked 

to measurable biological outcomes. this plan outlines a 3-phase 

approach to overcome key information gaps which have, to date, 

impeded the development of coordinated, landscape-scale, 

conservation strategies for not only sandhill cranes but also a 

host of other migratory wetland birds. the Sandhill Crane habitat 

Conservation Initiative provides a timely and vital mechanism to fill 

critical information voids identified in prior IWJV planning efforts 

for wetland conservation which have yet to be addressed (iWJv 

1995). in the short term, sandhill cranes provide a framework to 

wetland conservation in the Intermountain West which also benefit 

a host of other priority migratory birds including waterfowl (e.g., 

cinnamon teal, mallard), shorebirds (e.g., Wilson’s phalarope, 

willet) other waterbirds (e.g., white-faced ibis, american bittern), 

and wetland associated landbirds (e.g., olive-sided flycatcher, red-

naped sapsucker). information regarding habitat inventories and 

trends developed through this initiative provide a critical platform 

to address other priority species habitat needs for which we lack 

robust population information to guide conservation actions. 

Consequently, this initiative serves as a primary step in fulfilling 

an iWJv scale vision for wetland habitat conservation. Products 

provided by the Sandhill Crane initiative, particularly from Phase 

“   …sandhill cranes provide  
a framework to wetland  
conservation in the Inter-
mountain West which also 
benefit a host of  other 
priority migratory birds…” 

Photo: Patrick Donnelly



2, should be readily applicable to other priority species within the 

range of rMP cranes. information developed through the biolog-

ical planning phases of this initiative will be fundamental building 

blocks for habitat conservation into the future and beyond the 

RMP. In short, the conservation approach identified in this docu-

ment can and will be used in future conservation planning for other 

priority populations and species in the iWJv. Consequently, the 

IWJV anticipates numerous collateral benefits from this planning 

approach. for example, products can be used by state agencies 

for multi-species and other conservation programs. the iWJv will 

work with partners to deliver these products in ways that are most 

useful for various conservation initiatives.

this initiative provides a number of other important advantages as 

well. the iWJv anticipates direct linkages with outcomes from this 

initiative to an extensive and vital network of private-land conser-

vation programs due to the high interrelationships between wet-

land resources, working lands, and sandhill crane habitat needs. 

overwhelmingly, the agencies and partners which administer pri-

vate-land conservation programs in the intermountain West have 

demonstrated a willingness and enthusiasm to incorporate broad-

scale avian conservation science and planning into the delivery 

of their programs. Continuing to foster partnerships with private 

stakeholders through this initiative will be central to understanding 

their economic and social attitudes thereby ensuring conservation 

strategies involving private lands are viable and can be implement-

ed (laubhan and Gammonley 2001). ultimately, products from 

this initiative will elucidate geographic areas to focus conservation 

and to inform habitat restoration, enhancement, and protection 

activities by partners. this information will be applied to a variety 

of existing conservation programs and funding sources including 

uSda farm bill programs, north america Wetlands Conservation 

act (i.e., naWCa), wildlife habitat programs administered by state 

agencies, and nGo habitat programs. additionally, the iWJv ex-

pects that the effectiveness of conservation actions can be readily 

evaluated because several demographic metrics are measured 

for rMP cranes annually such as abundance, distribution, and 

survival. 

this initiative also provides a timely opportunity to engage the Pa-

cific and Central Flyways in a collaborative manner toward shared 

priorities as called for in the recent naWMP revision (naWMP 

2012). this initiative directly addresses long-standing information 

needs identified by the Flyways and the IWJV. For example, 

products developed from this initiative will be directly applicable to 

current management and research efforts for the rMP population 

including update of the Pacific and Central Flyway Management 

Plan, improving monitoring programs, improving harvest manage-

ment, and current research by partners in the Middle rio Grande 

Corridor evaluating seasonal survival. these efforts can inform 

each other and improve information needed to more effectively 

deliver conservation on the ground. thus, we anticipate outcomes 

of this initiative will provide a tangible example of the utility for 

strengthened flyway and Joint venture collaboration. additionally, 

this initiative provides an opportunity to strengthen cross-Jv  

partnerships with the Sonoran and rio Grande Joint ventures. 

fostering cross-Jv partnerships will ensure conservation strat-

egies are successful and able to be implemented across the 

entire range of rMP cranes providing resiliency for the population 

to adapt to further changes in resource conditions across the  

winter range.
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