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EXECUTIVE SUMMARY

Justification

Continental and local declinesin numerous bird populations have led to concern for the future of
migratory and resident bird species. The reasons for declines are complex. Breeding habitat |0ss,
modification and fragmentation, loss of wintering and migratory stopover habitat, brood parasitism,
and pesticide use have been implicated. In 1990, the National Fish and Wildlife Foundation
brought together federal, state, and local government agencies, private foundations, conservation
groups, industry and the academic community to form a program to address the problem. Thus,
Partnersin Flight (PIF) was conceived as a voluntary, international coalition dedicated to “keeping
common birds common” and “reversing the downward trends of declining species.”

Framework

The efforts to stem declines of both migratory and resident bird populations are guided by the
“Hight Plan,” anationa PIF document that provides a smple, effective framework for establishing
regiona and local conservation priorities for bird populations and the habitats upon which they
depend. The Flight Plan identifies four steps which will result in biologically credible bird
conservation that can be embraced by al partners. 1) identify priority species and habitats, 2)
establish biological objectives; 3) identify actions to achieve objectives; and 4) implement bird
conservation plans and monitor progress. These steps are being accomplished through the
development of PIF Bird Conservation Plans for every state and physiographic area of the country.
Thanks to funding from the National Fish and Wildlife Foundation and Colorado Division of
Wildlife, Colorado PIF has been able to join in this effort, producing the Colorado Bird
Conservation Plan.

Purpose

Effective and efficient ecological management involves determining which species and habitats are
most in need of conservation. This plan identifies priority species and habitats, and establishes
objectives for preserving or conserving bird populations and their habitatsin Colorado. The plan
not only focuses on microhabitat requirements of priority species, but also identifies landscape
scale requirements. Conservation actions are recommended and partnerships are identified to
accomplish the objectives.

Scope

Of the 278 breeding bird speciesin Colorado, 65 priority speciesin 15 mgjor habitats and three
physiographic areas are addressed in the Colorado Bird Conservation Plan. Coordinating
conservation by habitat enables land managers to efficiently focus on a set of priority species and
the specific habitat characteristics they need. Associate species that will benefit from management
actions are listed in each priority species account.

Biological Objectives and Implementation Strategies
Biological objectives are identified for each priority speciesto provide atarget for ecologica
planning and implementation, and a benchmark for measuring success. Preliminary
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implementation strategies are identified to support the biological objectives, and will be further
developed as the implementation phase proceeds. These strategies are organized by the statewide
goas of the Colorado Bird Conservation Plan: to conserve and monitor all bird speciesin
Colorado, monitor the quantity and quality of bird habitat, conserve unique representatives of
and/or core areas in each major habitat, protect local sites that are important for conservation of
priority species, promote management practices that benefit birds on all lands, conserve wintering
grounds and migration habitat, develop outreach and educational programs, and identify and
promote research priorities.

Evaluation of Progress

Research and monitoring needs are listed that relate directly to management questions. Research
and monitoring are integral components of a feedback |oop, supporting the plan as a dynamic
document that will be updated and revised as new information becomes available. Thus, research
and monitoring fulfill acritical link in the adaptive nature of this plan. The goals of the Colorado
Bird Conservation Plan further provide a mechanism to evaluate the success of the Colorado PIF
bird conservation implementation program on an annual basis.

Coordination

Many partners were instrumental in developing this document. However, coordination among
existing and new partners is needed for the plan to succeed. Information in the plan can easily be
linked with other landscape-level management programs, as implementation progresses, the plan
can integrate with those other initiatives. Discussions regarding integration have aready begun
nationally with the North American Waterfowl Management Plan and Shorebird groups.
International coordination iswell under way with Canada and Mexico, and coordination of
projects across international boundaries is planned for the implementation phase. Although this
plan is specific to birds, coordination with other species groups will be a natural progression of
implementation.
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INTRODUCTION

Partnersin Flight

Continental and local declinesin numerous bird populations have led to concern for the future of
migratory and resident bird species. The reasons for declines are complex. Loss, modification and
fragmentation of breeding habitat, loss of wintering and migratory habitat, and brood parasitism
have been implicated. Scientists and concerned citizens agreed that a coordinated, cooperative
conservation initiative focusing on non-game land birds was needed. In late 1990, the National
Fish and Wildlife Foundation brought together representatives from federal, state, and local
government agencies, foundations, conservation groups, industry, and the academic community to
form a program to address the problem. Thus, Partnersin Flight (PIF) was concelved as a
voluntary, international coalition of governmental agencies, conservation groups, academic
ingtitutions, private businesses, and everyday citizens dedicated to “keeping common birds
common” and reversing the downward trends in bird populations. Partnersin Flight's primary
goal isto direct resources to the conservation of non-game land birds and their habitats through
cooperative efforts in monitoring, research, management, education, and international cooperation.

Colorado Partnersin Flight, whose mission isto promote and enhance conservation and
management efforts for Colorado birds, officialy came into being in 1991. Participants include the
Colorado Division of Wildlife, Colorado Bird Observatory, Bureau of Land Management, U.S.
Fish and Wildlife Service, U.S. Forest Service, National Park Service, Department of Defense,
USGS Biological Resources Division, Colorado State Parks, municipal government parks and
open space departments, Audubon of Colorado and its chapters, The Nature Conservancy,
Colorado Natural Heritage Program, American Birding Association, Denver Museum of Natural
History, Denver Field Ornithologists, Colorado Field Ornithologists, university researchers,
dedicated individuals, and many others.

The Flight Plan: Bird Conservation Planning

The “Hight Plan” isanational PIF document that defines the strategy for coordinating, developing
and writing Partnersin Flight Bird Conservation Plans. Much as the North American Waterfowl
Management Plan does for waterfowl, PIF’ s geographically based plans will direct efforts and
prioritize funding for conserving non-game land birds.

Effective and efficient ecological management requires determining which species and habitats are
most in need of conservation. The PIF plansidentify priority species and habitats, and establish
objectives for bird populations in physiographic areas (PIF planning units defined by biotic
communities and bird distribution). The plans identify the type, quantity, and quality of habitats
required by priority species on thelocal level and at the landscape scale. The plans aso identify
conservation opportunities and partnerships needed to accomplish their objectives. PIF bird
conservation plans complement the long-established North American Waterfowl Management
Plan and the more recently initiated Shorebird Conservation Plan and North American Colonia
Waterbird Conservation Plan.
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Thefirst official step in developing a Bird Conservation Plan (BCP) in Colorado was to apply for
aNationa Fish and Wildlife Foundation (NFWF) grant. This grant provided support for a
Colorado PIF Bird Conservation Facilitator to coordinate the devel opment of the Colorado Bird
Conservation Plan. The grant agreement for $32,000 in NFWF funds was signed in February
1998, requiring a match of $48,000 in challenge funds. Prior to the grant’s approval, the Colorado
Division of Wildlife pledged a match of $38,000, which demonstrated the Division’s strong
commitment to non-game bird conservation. These matching funds became availablein May
1998, and work on the plan began. The remaining $10,000 in challenge funds to complete the
grant requirements were raised later.

Dozens of people have since participated in planning meetings, drafted language, and reviewed
documents. State working groups and habitat working groups, functioning under the umbrella of
the Western Working Group of the U.S. Partnersin Flight program, have held numerous planning
meetings. The meetings were open to anyone with an interest in bird conservation and were
designed to solicit, discuss, and compile information into a document that forms the core of the
plan. These meetings revealed significant data and observations unavailable in the scientific
literature, information that highlighted the need for specific approaches and objectives to manage
local variationsin habitat use and ecosystem function.

The goals of the Colorado Bird Conservation Plan are to conserve and monitor all bird speciesin
Colorado, monitor the quantity and quality of bird habitat, conserve unique representatives of
and/or core areas in each major habitat, protect local sites that are important for conservation of
priority species, promote management practices that benefit birds on all lands, conserve wintering
grounds and migration habitat, develop outreach and educationa programs, identify and promote
research priorities, and evaluate the success of the Colorado PIF bird conservation implementation
program on an annual basis.

Partners in Flight recognizes that significant gapsin our knowledge of Colorado’s birds till exist.
However, it intends to assemble the best and most current scientific information into a format that
land managers and landowners can use to put ideasinto action. As new information becomes
available through the research and monitoring recommended in this plan and from the discovery of
previoudly overlooked information, it will be incorporated into updated versions of the plan. Thus,
the Colorado Bird Conservation Plan isto be considered a dynamic document.

ThePrioritization Process

Rather than presenting information about all species, the Colorado Partnersin Flight Bird
Conservation Plan identifies species that have conservation priority in each of its planning units; it
assumes that conservation measures focused on these priority species and their habitats will benefit
the other species using these habitats as well.

The Partners in Flight Species Prioritization Process, first developed in 1991, has been continually
reviewed and refined (Carter et al. 1999). This process ranks each species of North American
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breeding bird based upon seven measures of conservation “vulnerability.” The rankings include
global measures (breeding distribution, non-breeding distribution, and relative abundance) and
measures specific to each physiographic area[area of importance (Al), population trend (PT), and
threats to breeding (TB)]. For each category a speciesis given ascore of 1-5, with 1 indicating
the lowest vulnerability and 5 the greatest vulnerability. The sum of the scores produces a
composite score ranging from 7-35. Species with high overall scores are most vulnerable to
extinction (although they often are not listed as endangered at present) and need conservation
measures or at least need to be carefully monitored through their ranges. The PIF prioritization
process can be applied at the global, national, state, or physiographic arealevel.

Partnersin Flight has generated scores for all breeding speciesin Colorado by physiographic area.
Selected species scores are presented in Appendix B. A further analysis of these scores was used
to identify priority species, by physiographic area, for Colorado. The criteriawhich define priority
species are categorized into several “tiers,” entry levelsinto the priority speciespool. Notieris
more important than any other, and although each priority species may receive asingletier
designation, it may also qualify for inclusion in other tiers. Furthermore, some species periphera
to Colorado are not included as priority species even though they may meet tier criteria. Thetiers
are defined as follows:

|. High overall (global) priority—species scoring $ 22 in the PIF prioritization system. Indicates
high vulnerability of populations throughout the species range, irrespective of specific status in the
physiographic area. Peripheral species are omitted.

I1. High physiographic area priority—species scoring 19-21 in the PIF system, with Al + PT $ 8.
Indicates a species of moderately high global vulnerability and with both relatively high abundance
and a declining or uncertain population trend in the physiographic area.

[11. Additional Watch List—species on PIF s national Watch List that did not already meet criteria
| or Il. Watch List species score $ 20 (global scores only ), or 18-19 with PT = 5.

V. Abundant yet declining—any additional species for which the score for Al =5 and the score
for PT =5. May identify species or a habitat type in need of monitoring.

V. Area responsibility—additional species with relatively high proportion of global populationin
the physiographic area[>5% for areas < 200,000 km? (77,200 mi?); $10% for areas > 200,000
km?]. Signifiesthat the area shares in responsibility for long-term conservation of species, even if
not currently threatened.

V1. Additional listed—species on federal or state endangered, threatened or specia concern lists
that did not meet any of the above criteria. These are often rare or periphera populations.



Colorado Partners in Flight Bird Conservation Plan - Version 1.0, January 2000 Page 11
Introduction

VII. Local concern—species of justifiable local concern or interest. May represent geographically
variable population or be representative of specific habitat of conservation concern.

In addition to the PIF scores, Appendix B includes scores from COVERS, the Colorado
Vertebrate Ranking System devel oped for the Colorado Division of Wildlife. The COVERS
categories listed for each speciesinclude: Stagel Biology (B1, indicating degree of biological
imperilment); Stage 2 Biology (B2, sum of Stage 2 Biology variable scores); Stage 2 Importance
of Colorado Populations (IMPORT, evaluates the “value’ of individuals to the health of the global
population and to the biotic community of the state of Colorado); and Total Biology (T.Bio, sum
of al Stage 1 and Stage 2 Biology variable scores). Appendix B also indicates species having a
specia status designated by an agency within the State of Colorado.

Sorting the speciesin the priority pool by habitat identifies the highest priority habitats and
associated species. A high priority habitat may have many priority speciesusing it or afew
priority species with high concern/vulnerability scores. Priority habitats are listed by
physiographic area and are discussed in detail in the plan.

The highest priority species are listed by habitat within the appropriate physiographic areaand a
species account is provided. Priority species discussed in the plan are identified by tiersin
Appendix B. A species may be discussed for any of the following reasons. 1) it represents a
group or suite of species that will likely react smilarly to management recommendations; 2) it
utilizes a biotic component that is essential to afunctioning habitat (e.g., a species using forest
canopy or requiring a certain percentage of ground cover for nesting); 3) it is an area sensitive
species or requires another landscape feature, such as alarge territory; 4) it requires acertain
successiond stage; 5) the habitat isits primary or only breeding habitat; 6) monitoring it will permit
ready assessment of the success of conservation efforts; 7) it is on either the federal endangered
and threatened species list, or awatch list/species of concern list from a state agency or national
conservation organization.

Defining Status and Setting Biological Objectives

Important steps in developing a bird conservation plan for the state include determining the current
status of each priority speciesidentified in the “tier process’ and setting biological objectives that
will enable us to evaluate our conservation efforts.

In defining the status of and setting biological objectives for each priority speciesin Colorado,
many sources of information have been explored. In many cases the best source of information is
the nationa Breeding Bird Survey (BBS). For thisreason, it isimportant to define how we are
using these BBS data, and to recognize the limitations of these data. The BBS employstrained
volunteer observers who conduct roadside bird surveys along randomly distributed routes. The
data obtained since its establishment in 1966 provide valuable information about bird distribution,
population trends, and abundance across the country. However, for a number of reasons related to
survey design or species life history (including geographic areas with limited road coverage, a
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limited source of trained observers, species with clumped populations, nocturnal species, or
habitats not easily surveyed from aroadside) BBS data for some species are limited and inadequate
to estimate distribution and population trends. These limitations especially affect data from the
sparsely populated West. In many cases, species inadequately sampled by BBS methods are not
satisfactorily surveyed by alternative methods either. Thisissue is being addressed in Colorado by
such programs as Monitoring Colorado’ s Birds (MCB), and the plan identifies a number of
specific needs for improved population surveys. The data available from BBS and any other
sources will be presented in the “ Status and Reasons for Concern” sections of the bird species
accounts.

For this plan, we have adopted interpretations of BBS data that are consistent with BBS data
analysis protocols and PIF uses (e.g., the prioritization process) of the data. Population trends
(percent/year) are estimated by the BBS using the route-regression method described by Geisder
and Sauer (1990). Regional trends are estimated as a weighted average of trends on individual
routes. For further information about the analysis methods used, see the BBS website
http://www.mbr-pwrc.usgs.gov/bbs.

For BBS population trend data, we will consider as statistically significant any trend with a P-
vaue# 0.10 and asample size $ 14. Based on this standard, a P-value larger than 0.10 indicates
no statistical evidence of atrend, positive or negative (i.e., thereis no evidence that the regression
lineis sgnificantly different from zero). P-vaues larger than 0.10 may mean that there redly is no
trend, or that there isatrend that can’t be detected due to low sample size, high variances, very
small magnitude trends, or a combination of factors. For trend information, whether significant or
not, we will provide the P-value and sample size to permit the readers to reach their own
conclusions.

In addition, we frequently use BBS data to define the distribution of a species in the physiographic
area. For this purpose we have calculated the following values for that portion of the
physiographic areathat lies within Colorado (i.e., not for the entire physiographic area) using data
from 1988-1997: 1) mean percentage of routes run in the physiographic area on which the species
was detected; 2) mean number of individuals detected per route; and 3) number of routes.

From the status and distribution information, biological objectives were developed. Biological
objectives must be specific and measurable so that we can evauate our progress toward the goals
of keeping populations well-distributed throughout their natural range and reasonably common,
stable, and self-sustaining.

Distribution is generally defined as the areain which a speciesis “present,” and is distinguished
from abundance. Due to lack of information about most species that would allow usto define or
measure a biological objective as the number of X km? in which the species s present, we have
chosen asurrogate. For common and widespread species we set distribution objectives as the
desired proportion of BBS routes (or other equivaent units) on which the speciesisto be recorded.
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For rare species, or ones that occur in only afew areas (e.g., colonia species), the number of sites
supporting the speciesis more meaningful and is used instead of BBS routes.

For many species, meeting a distribution objective will aso ensure that the population is
reasonably abundant, stable, and self-sustaining, and no additional objectives are needed.
However, thisis not always the case (e.g., for species with clumped distributions). In such cases,
the total population could decline serioudly, with each site still supporting some birds. Thus, an
abundance component should be included in the objectives for these species. In most cases these
biological abundance objectives are based on the BBS population trend data and call for
maintaining a positive trend of X%, reversing a negative trend, or improving a current flat-line
trend estimate until it isa positive trend. Another sort of abundance objective requires amean of X
individuals recorded per route.

OVERVIEW OF COLORADO

Background

Colorado isaland of contrasts, a place where rolling grasslands of the Great Plainsin the east
abruptly give way to a backbone of rugged mountains, which in turn give way to plateaus and
canyonsinthewest. A day’sdrive can take travelers from semidesert all the way up to alpine
tundra. Elevations range from alow of about 975 m (3,200 ft) in Prowers County on the eastern
plains, to 4400 m (14,433 ft) on Mt. Elbert, near Leadville. Maor riversinclude the Y ampa,
White, Colorado, Gunnison, and Dolores in the west, and the North Platte, South Platte, Cache la
Poudre, Arkansas, Arikaree, Republican, Big Sandy, Purgatoire, and Rio Grande in the east.
Much of the prairie lands in the east are privately owned, and most of the mountainous western
lands are federally owned.

Physiographic Areas

Partnersin Flight physiographic areas found in Colorado include the Central Shortgrass Prairie
(PA36), Southern Rocky Mountains (PA62), Colorado Plateau (PA87), and Wyoming Basin
(PA86). Based on the percentage of the physiographic area within the state boundary, Colorado
has the state lead for bird conservation planning in the Central Shortgrass Prairie and Southern
Rocky Mountains physiographic areas, but will share responsibility for the Colorado Plateau
Physiographic Areawith New Mexico, Arizona, and Utah, and will defer responsibility for the
Wyoming Basin Physiographic Areato Wyoming. Physiographic areas are discussed in detail
later in the plan. Maps of Colorado’s physiographic areas are included in Appendix C.

Habitats

The plan identifies 15 habitat types important to birdsin Colorado. The habitat classifications and
assignment of bird species to the habitats were developed by Colorado Bird Observatory (CBO)
staff along with individuals who contributed to early development of the conservation prioritization
scheme. Some adjustments were made by consensus of the BCP team. Bird species were
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assigned to specific habitats based on their restriction to, or strong representation within, that
habitat type. This habitat classification was designed to crosswalk with those of natural resource
agencies, or at least be intuitively clear to agency staff. It identifies 13 vegetation-based categories
(apine tundra, aspen, grassand, high elevation riparian, lowland riparian, mixed conifer, mountain
shrubland, pinyon-juniper, ponderosa pine, sagebrush shrubland, semidesert shrubland, spruce-fir,
and wetlands), and two structural categories (cliff/rock and shore/bank). Because of its high
number of priority bird species (14), grassland habitat in Physiographic Area 36 is the highest
priority habitat in Colorado. Habitats are discussed in detail within the context of the
physiographic areas. A Colorado GAP vegetation classification map isincluded in Appendix D.

Conservation | ssues

Colorado’ s natural resources are under intense pressure from a burgeoning human population.
The human population increased 16% between 1990 and 1997, with an accompanying 261%
increase in building permits (from 1990 to 1996). Recent estimates place land development in
Colorado at 17,600 ha (43,500 ac) per year (Hobbs and Theobald 1998). Land developed for
housing and associated usesislargely unsuitable for birds, save those species that tolerate high
levels of human activity and greatly altered habitats. Colorado’s rapid growth has led to the
decline of some of Colorado’s bird species. Burrowing Owl populations, for example, are under
intense pressure along the Front Range as urbanization claims suitable habitat.

Colorado’s growth has been accompanied by geometric increases in recreational use of public
lands where many of Colorado’s bird speciesreside. The impact of recreationists on bird
populations is only beginning to be examined, but it appears that even activities thought to be
relatively benign, such as hiking on established trails, can negatively affect local bird populations
by altering habitat, disrupting breeding activities, attracting native predators, and introducing
domestic predators (Miller et al. 1998).

Conservation Opportunities

A list of some current projects that have profound implications for conservation of Colorado’s
avifaunafollows. Thislist isby no means exhaustive but isintended to highlight innovative and
broad-scale initiatives.

« Incooperation with the agencies charged with protecting and managing Colorado’ s birds,
Colorado Bird Observatory has developed a program of bird monitoring for the state,
Monitoring Colorado’s Birds (heresfter referred to as MCB). MCB is designed to monitor all
regularly-occurring breeding bird species in the state with annual habitat-based population
surveys. Most species will be monitored through count-based techniques; species for which
conventional count transects are ingppropriate will be monitored through the use a variety of
special, species- or group-specific techniques. A second phase of the program will gather
demographic information to determine the possible reasons for known declines and to develop
management information. Three agencies—Colorado Division of Wildlife, U.S. Forest
Service, and Bureau of Land Management—are embarking on a five-year Memorandum of



Colorado Partners in Flight Bird Conservation Plan - Version 1.0, January 2000 Page 15
Overview of Colorado

Understanding to institutionalize this program. Two other agencies—National Park Service
and U.S. Fish and Wildlife Service—are evaluating possible rolesin the program. The
Monitoring Colorado’ s Birds program planisincluded in Appendix E.

* The Colorado Important Bird Areas (IBA) program began in March 1999 as a cooperative
effort between the National Audubon Society and Colorado Bird Observatory, with support
from Colorado Partnersin Flight and Audubon of Colorado. A coordinator was appointed at
Colorado Bird Observatory to head the program for the first year, and an 8-member technical
committee comprised of some of the state’ s top bird experts was organized. This committee,
using standardized categories for all state programs, identified specific criteriafor each
category based on the avifauna and habitat types representative of Colorado. The program is
currently in the nomination phase and has received nominations for 57 sites (Jan 2000). These
site nominations are being reviewed by the technical committee. Officia IBA site recognition
will occur in March 2000. An overview of the IBA program, with criteriafor site selectionin
Colorado, isincluded in Appendix F.

« Colorado Bird Observatory has developed a cooperative program, Prairie Partners, to work
with landowners, leaseholders, and land managersin the U.S. and Mexico to conserve
shortgrass prairie and the birds that depend upon it. Participants draw upon information
gathered in a Best Management Practices manual to facilitate their contributions to bird
conservation. All participants receive a certificate of participation and an annual report
detailing the contributions of all partners.

»  The Nature Conservancy has adopted an ecoregional planning effort to identify and preserve
important natural communities and species within the TNC ecoregions that include Colorado.
The basis of the effort is the protection and management of suites of sites that include
community types and species that are representative of the ecoregion.

« The Colorado Natural Heritage Program gathers and compiles data on the distribution and
status of “rare and imperiled” organismsin the state, including birds, and provides the data to
interested parties as a proactive land-planning and research tool.

« The Colorado Natural Areas Program identifies lands possessing significant elements of
natural diversity in the state, negotiates with the landowners or custodians, and designates
State Natural Areas. State Natural Areadesignation typically carries fraternal rather than legal
protections for the highlighted natural elements.

*  The Ponderosa Pine Forest Partnership in southwestern Colorado aims to restore ponderosa
pine forests to presettlement conditions by thinning small trees, preserving large trees and
snags, and applying prescribed burns to open the understory. Agencies and organizations
involved in the undertaking include the San Juan National Forest, Montezuma County,
Colorado Division of Wildlife, Fort Lewis College, and the Colorado Timber Industry
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Association. This collaborative effort aims to devel op a sound restoration prescription via
adaptive management—attempting new management methods, analyzing the outcome, and
modifying subsequent efforts so as to develop arestoration prescription that accomplishes the
goals of the Partnership. After an experimentation and evaluation period, ponderosa
restoration activities are scheduled to occur on 1620-2020 ha (4,000-5,000 ac) per year in
Colorado, and restoration methods may be adopted by resource managers for implementation
elsewhere in the West.

Avifaunal Analysis

Colorado’ s habitat diversity promotes avian diversity—in the last 100 years, 464 species have been
seen inthe state. Only Cdlifornia, Texas, Arizona, and Florida have higher state species counts.
Of the 464 speciesthat have visited Colorado, 278 have bred at some point; the Colorado
Breeding Bird Atlas documented 264 breeding in the state during the period of the Atlas
(1987-1995). Many of these species reach their highest abundance in the state; 22 reach or exceed
50% of their maximum abundance in any state (based on BBS data through 1996).

In general, monitoring information from the BBS is poor, with only 63 (23%) species being well
monitored. Datafor 216 (77%) species are so sparse that those species are virtually unmonitored
inthe state. Of those that are well monitored, eight are declining and 55 are increasing or stable.
(It should be noted, however, that common species are more easily monitored, and declines are
statistically more difficult to detect.) The main message regarding bird monitoring within the state
isthat many species may be falling through the cracks due to inadequate monitoring, and declining
populations may be going unnoticed.

A number of Colorado species have small distributions (occupying <5% of North America) on
either their breeding (n = 16; 6%) or wintering (n = 16; 6%) grounds. The number of species
threatened by impacts to breeding or winter grounds is moderate; sixteen species (16%) score 4 or
5 for Threats on Winter grounds in the PIF Priority System, and 23 (8%) score 4 or 5 for Threats
on Breeding grounds.

Together, these statistics indicate that Colorado has a unique and important avifauna. The
populations of afew species show documented declines and many show documented increases,
but the vast mgjority are unmonitored. Whileindividua thregts are probably extensive, the number
of species documented to be suffering from any single threat or from combinations of threatsis
moderate, both in the breeding and non-breeding seasons. Many species inhabit very small ranges
and may be at risk from events occurring within these small ranges. Only one of the state’ s species
has gone extinct in recorded history (Carolina Parakeet), but others may have been extirpated and
many are currently listed by natural resource agencies as either endangered, threatened, of concern,
or senditive. The generally positive picture is compromised by the known declines and the fact that
some species exhibit small ranges, others are experiencing habitat 1oss on their breeding and/or
wintering grounds, and most are virtually unmonitored.
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State of Knowledge of Colorado’s Birds

Colorado’ s history of ornithological study extends back to the days of frontier exploration. A fine
recounting of that history can be found in Bailey and Niedrach (1965), but several landmark
accomplishments deserve mention. One of the first zoologists afield in Colorado was Thomas Say,
who collected bird specimens while accompanying the Long Expedition in the early 1820s. Later
ornithologists added to the specieslist and expanded our knowledge of natural history through the
collecting of specimens and eggs, and careful recording of observations. Cooke (1897) published
the first extensive collection of information on Colorado’ s birds, followed later by Sclater (1912)
and Bergtold (1928). The two-volume set by Bailey and Niedrach (1965) was, for many years,
the standard reference to Colorado ornithology, and is still widely used. The Colorado Bird
Distribution Latilong Sudy (Chase et al. 1982, Kingery 1988) included schematic distribution
maps, and estimates of abundance. Andrews and Righter (1992) has replaced Bailey and
Niedrach as the standard reference on distribution and abundance of birdsin Colorado. The
Colorado Breeding Bird Atlas (Kingery 1998) provides more extensive information on the natural
history and distribution of the state’ s breeding birds. Y anishevsky and Petring-Rupp (1998) offers
detailed life history information and management recommendations for some Colorado species.

Recently completed projects have collected extensive data on distribution and abundance of
Colorado birds. The CDOW’s COVERS project compiled information on population status,
ecology, and management for all vertebrate species in Colorado, including birds. The Colorado
Breeding Bird Atlas project collected data from nearly 1300 field workers over eight years
(1987-1994), compiling over 80,000 records (Kingery 1998). Those data have been deposited
with several agencies and organizations in Colorado, with the raw data on file at the Denver
Museum of Natura History.

Several bird monitoring programsin the state are ongoing. The Audubon Society’ s Christmas
Bird Count inventories wintering birds, currently in 35 locations. The Hawkwatch, conducted
under the direction of the Denver Museum of Natural History and the Colorado Bird Observatory,
counts raptors during their spring migration along the Dakota Hogback west of the Denver
metropolitan area. The Colorado Natural Heritage Program compiles information on the
distribution of rare speciesin Colorado for use in setting conservation priorities and assisting in
land-use planning activities. The Breeding Bird Survey initiated in 1966 and jointly coordinated
by the USGS Patuxent Wildlife Research Center and the Canadian Wildlife Service, conducts
roadside surveys each spring. The BBS data have been basic to determining priority speciesin
this plan. Colorado Bird Observatory’s MCB project is conducting count-based surveysin alarge
number of habitats, surveying nesting colonies, and conducting species-specific surveysto
document habitat associations, distributions, and population trends. This project will greatly
increase the data available on Colorado’ s bird populations.

Statewide | mplementation Goals and Objectives
Based on the key concepts identified by the Colorado Partnersin Flight bird conservation planning
team, we have identified the following statewide goals and objectives which must be met to
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achieve our overall goals of “keeping common birds common” and “reversing the downward
trends of declining species’ in Colorado. These statewide goals and objectives will be fleshed out
and expanded within the habitat writeups.

[. Bird Monitoring
Goal: All breeding birdsin Colorado will be monitored or tracked to document distribution,
population trends, and abundance in a Statistically acceptable manner.

Objective: All species with an areaimportance (Al) score > 2 will be monitored with count-
based methods. We will continue to use BBS data, but will incorporate Monitoring
Colorado’ s Birds data as they become available.

Objective: Specieswith Al scores#2 will be tracked through count-based methods or their
presence or absence noted in the state.

Objective: Some species such as colonial nesters and nocturnally-active species will be
monitored or tracked using specia techniques such as colony counts and nocturnal transects.

Objective: All species with a population trend (PT) score of 4 or 5 will be tracked with
demographic monitoring methods.

2. Habitat Monitoring

Goal: To monitor al major habitats in Colorado in order to document amount, condition, and
ownership. Thisgoa iscrucial to the implementation of all parts of the bird conservation plan
sinceit will allow usto determine the current state of things and the potential partners available to
implement activities on any particular habitat.

Objective: Develop collaborative efforts (potential partnersinclude Colorado DOW,
Colorado Natural Heritage Program, Colorado Bird Observatory, The Nature Conservancy,
USGS) to use GIS in mapping al magor habitat types in the state, documenting amount,
condition, ownership, etc.

3. Habitat Core Areas

Goal: To conserve unique representatives and/or core areas in each magjor habitat in Colorado.
Specific candidates or foci may be identified in the habitat writeups. Thisgoal considers the
importance of such areas to birds during breeding, migration, and winter.

Objective: Identify unique representatives and/or core areas in each mgjor habitat typein
Colorado that should be conserved.
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Objective: Identify any of these core areas that are appropriate for designation as |BAS,
nominate them, and promote involvement of local groups in conserving these areas once they
are designated.

Objective: Identify additional means of designating and conserving unique representatives
and/or core areas in each major habitat type in Colorado.

Objective: Identify agency- or organization-specific means of designating and conserving
unique representatives and/or core areas (e.g., state management aress, refuges, wilderness
areas, and possible purchase by private or public entities, etc.). Identify areasthat are
appropriate for such designations, work with the appropriate agency or organization to
designate them, and promote conservation activities.

Objective: Promote collaboration/cooperation between agencies, organizations, and
individuals in conserving unique representatives and/or core areas with multiple ownership.

4. Site-based Conservation

Goal: To conserve local sites that are important for the conservation of priority species. These
sites may include key nesting spots (e.g., cliffs, nest colonies, individua nest sites for rare species,
etc.), lek sites, migration staging or stopover spots, or concentration sites. This goa considers the
importance of such areas to birds during breeding, migration, and winter.

Objective: Identify key local sites that are appropriate for designation as | BAs, nominate them,
and promote involvement of local groupsin conserving these areas once they are designated.

Objective: Identify additional means of designating and conserving key local sites.

Objective: Identify agency- or organization-specific means of designating and conserving key
local sites (e.g., exclosures, protocols in management plans, exclusion of certain activities
during important times of the year, and possible purchase by private or public entities, etc.).
Identify areas that are appropriate for such designations, work with the appropriate agency or
organization to designate them, and promote conservation activities.

5. Management Practices

Goal: To promote management practices that benefit birds on all lands. Thisgoal is not meant to
encourage the impression that someone can manage a single piece of land to benefit all birds, but
rather to encourage al land managers to understand that there is something they can do on any
piece of land to benefit birds.

Objective: Best Management Practices (BMPs) manuals will be produced and distributed for
each priority habitat in Colorado. In some cases, existing documents such as Birdsin a
Sagebrush Sea (Paige and Ritter 1998) will be used to avoid duplication of effort. The focus
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on priority habitats rather than priority species is meant to promote management using a
community approach, recognizing the range of needs expressed by the suite of speciesusing a
particular habitat.

Objective: Identify key landowners and/or land managers and ask them to incorporate best
management practices to conserve priority species and their habitat in Colorado. Work with
land managers to devel op practices that meet their needs and those of the birds, and evaluate
effectiveness.

Objective: Monitor the quantity and quality of acres managed under each BMP.

6. Interstate/l nternational Wintering Grounds
Goal: To conserve the wintering ground habitat used by Colorado migratory birds outside of the
state and the country.

Objective: Identify the wintering distribution and key habitat associations of al priority
Colorado species. Some of thisinformation is aready available and presented in the habitat
and species writeups.

Objective: Monitor al major wintering habitats for priority speciesin order to document
amount, condition, and ownership.

Objective: Develop collaborative efforts with other states and countries to monitor wintering
habitats and conserve them for wintering migrants and resident species.

Objective: Develop collaborative efforts with other states and countries on projects (e.g.,
education, research, fund-raising, donations, etc.) which benefit species on their winter
grounds.

7. Migration Concerns

Goal: To conserve the migration habitat used by priority Colorado species, and to conserve those
species themselves asthey migrate. This goal focuses particularly on migration corridors,
concentration areas, and staging areas.

Objective: Identify key migration habitats of priority Colorado species.

Objective: Monitor key migration habitats for priority speciesin order to document amount,
condition, and ownership.

Objective: Develop collaborative efforts with other states and countries to monitor migration
habitats and conserve them for migrants and resident species.
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Objective: Develop collaborative efforts with other states and countries on projects (e.g.,
education, research, fund-raising, donations, etc.) which benefit species on their migration
grounds.

8. Outreach and Education

Goal: To provide information about priority species (conservation, habitat needs, natural history,
etc.) and habitats to the public, resource managers, and other interested parties with emphasis on
school children, teachers, naturalists, landowners, and natural resource professionals. The habitat
writeups may identify priority species and habitats on which to focus.

Objective: Develop and make educational materials and information booklets about priority
species or habitats available to local nature centers and organizations, landowners, natural
resource agency offices, and teachers. This might include producing materials for the
agricultural extension service, the Natural Resources Conservation Service, or the timber
industry.

Objective: Integrate information on priority species or habitats into existing education
programs (Project Wild, Balarat, other programs for children and adults).

Objective: Hold workshops and field programs for teachers, natural resource professionals,
and landowners.

Objective: Present information at education, natural resource professional, and land manager
(timber and ranching) association meetings and conferences.

Objective: Submit manuscripts to popular magazines for children and adults, and aso those
targeting landowners and managers.

Objective: Use the annual International Migratory Bird Day (IMBD) to supply local media
outlets with information on priority species and habitats, organize informational activities for
school children and the public, provide guided natural history viewing opportunities, and
promote local conservation activitiesin which people can become involved.

Objective: Collaborate with Mexican and Central American colleagues in trandating and/or
developing informational and educational materials on priority species and habitats in Spanish.

9. Rescarch Priorities
Goal: Tofill thevoidsin scientific information needed to conserve Colorado’ s birds.

Objective: Identify the top ten research needs in each mgjor habitat in Colorado. Seethe
habitat writeups for these developing lists.
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Objective: Facilitate investigations to answer these questions by providing information about
priority needs to universities, and public and private research entities, identifying funding
sources, promoting collaboration between management and research agencies, etc.

10. Adaptive Management

Goal: To evaluate the success of the Partners in Flight bird conservation program and to
incorporate the lessons learned and the new information produced into an improved program for
the conservation of Colorado’s birds.

Objective: Convene an annual meeting where progress on the above goals and objectivesis
presented. This may be accomplished with a sort of “score card” based on the previous nine
categories of goals and objectives.

Objective: Based on the results of the score card and annual meeting, redraft objectivesto
reflect progress or what has been learned in the previous year.
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PHYSIOGRAPHIC AREA 36: CENTRAL SHORTGRASS PRAIRIE

Background

The Central Shortgrass Prairie Physiographic Area covers much of eastern Colorado and smaller
portions of western Kansas, southwestern Nebraska, and southeastern Wyoming. Most of the land
(70%) is privately owned; the remainder is under the jurisdiction of the states (22%) and the federal
government (7%). Principal federal holdings are U.S. Forest Service National Grassands:
Thunder Basin in Wyoming (231,485 ha; 572,000 ac), Pawnee (78,100 ha; 193,000 ac) and
Comanche (169,570 ha; 419,000 ac) in Colorado, Ogallalain Nebraska (37,800 ha; 93,400 ac),
and Cimarron in Kansas (43,700 ha; 108,000 ac).

The region contains flat to gently rolling topography, with occasional canyons and bluffs.
Elevations within Colorado range from about 975 m (3,200 ft) in Prowers County to about 1800 m
(6,000 ft) around Limon and near the foothills of the Rockies. Principal rivers include the South
Platte, Arikaree, Big Sandy, Republican, and Arkansas. Precipitation islow, lessthan 50 cm (20
in) per year with most of that falling in spring and summer; total precipitation varies greatly
between years at a given location and varies significantly more than in mixed grass or tallgrass
systems (Wiens 1972). Mean monthly temperatures range from -12°C (10°F) in winter to 38°C
(100°F) in summer. Localized severe westher is not uncommon, and blizzards, hailstorms, and
tornadoes occur in most years.

The dominant habitat in this physiographic areais shortgrass prairie. Shortgrass is dominated by
two low-growing warm-season grasses, blue grama and buffalo grass; western wheatgrassis al'so
present, along with taller vegetation including widespread prickly-pear cactus and yucca, and
chollain the south. Sandsage prairie is found where sandy soils occur, and is dominated by sand
sagebrush and the grasses sand bluestem and prairie sand-reed. Mixed grass (needle-and-thread,
Side-oats grama) and tallgrass (big bluestem, little bluestem, switchgrass) communities occur
locally.

Ecological forces that shape the shortgrass prairie landscape include fire, grazing, and climate.
Little is known about the ecological role of firein shortgrass, although before the advent of fire
suppression by humans, fire was probably less frequent than in either mixed grass or tallgrass
prairie (Weaver et a. 1996). Prescribed burns have been used in shortgrass to remove woody
vegetation, cacti, and accumulated litter and to improve grazing conditions for livestock, but the
grasses recover dowly, requiring 2-3 years with normal precipitation (Wright and Bailey 1980).
Before widespread settlement by European-Americans, grazing regimes consisted of native
ungulates wandering widely across the shortgrass prairie—spreading over the landscape the impact
of their grazing and trampling—and prairie dog colonies expanding, contracting, and moving in
response to climatic influences on vegetation so that, at any given time, they grazed some areas
intensively and others not at all (Knopf 1996b). The severity of the semi-arid climate and the
sharp differences over relatively short distances in precipitation produced contrasts in vegetation
and advanced the formation of a variegated landscape. Grassland birds thus evolved in ashifting
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landscape mosaic, with access to patches of vegetation in a variety of successional stages and
conditions.

A second habitat in this physiographic areais lowland riparian. In the shortgrass prairie, lowland
riparian habitats occur along the few stream and river courses. Riparian vegetation is dominated
by plains cottonwood, willow shrubs, and introduced species such as Russian-olive and Chinese
elm. Trees were uncommon features of the shortgrass prairie before European settlement (Hart
and Hart 1997); development of woody vegetation has been facilitated in historical times by
alteration of natura river flow regimes, aresult of irrigation drawdown and reservoir construction
for flood control. Animal species of eastern deciduous forests, including birds, have capitalized on
the recent development of wooded corridors, and many of the species now found in this habitat in
the shortgrass region are actualy eastern natives (Knopf 1986). Their impact on indigenous
speciesislargely unknown.

Additiona habitats in this physiographic area that support priority bird species are shore/bank (a
habitat type found along watercourses, reservoirs, and playas) and wetlands (including marshes,
wet meadows, |akes, and ponds).

Conservation | ssues

The driving conservation issues in the Central Shortgrass Prairie are habitat |oss and habitat
ateration. Colorado’srapid population growth and accompanying land development are
responsible for much of the habitat conversion and degradation. Within the shortgrass area, much
of that development is concentrated along the Front Range in Denver, Boulder, Jefferson,
Arapahoe, Larimer, and Douglas counties, where population densities are as high as 1,180
people/km? (3,050/mi2). Human population densities in counties within the physiographic area but
away from the Front Range corridor range from as high as 6.6 people/km? (17.1/mi2) in Morgan
County to aslow as 0.4 people/km? (1.0/mi?) in Kiowa County (U.S. Department of Commerce
1991).

Because much of the shortgrass prairieis too dry to farm without irrigation, the proportion of
plowed land is not high and much of the region is still grassdand (Weaver et a. 1996). In
Colorado, approximately 67% of the historical shortgrass prairie still exists (Knopf 1994), athough
some sources suggest that only 20% of the original shortgrass prairie existsin an unaltered
state—the rest having been converted to cropland and urban development or degraded by
overgrazing. Conversion to agriculture results in an absolute loss of grasdand habitat, but much of
the areais managed for grazing, which maintains grassland habitat but often with changes in plant
height, vigor, and community composition.

Ideally, modern management would replicate the timing, intensity, and landscape distribution of
the natural disturbances that shaped the shortgrass prairie (unfortunately, detailed information
about presettlement conditionsislacking). In practice, however, modern grazing tends to spread
grazing intensity evenly, producing a comparatively homogeneous landscape. Shortgrass birds are
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left with few options if grazed prairie does not meet their habitat needs. “There is no shortage of
grazed and hayed lands for those species that benefit from these activities. By comparison, habitat
for species with breeding requirements that are not compatible with grazing and haying is
exceedingly rare and continues to diminish” (Dobkin 1994).

Habitat |oss and ateration have contributed to popul ation declines among shortgrass bird species.
These declines have been largely overlooked by the conservation community until recently, due at
least in part to widespread concern about population declines in Neotropical migrant bird species
of the eastern deciduous forest. The result of newly redirected focusis that grassand habitat is
now arguably the highest conservation priority inthe U.S. “Asagroup, grassland species have
shown steegper, more consistent, and more geographically widespread declines than any other
behavioral or ecologica grouping of North American species,” including Neotropical migrants
(Knopf 1996b).

Conservation Opportunities

Colorado Bird Observatory has developed Prairie Partners, a cooperative and voluntary program
to work with landowners, leaseholders, and land managersin the U.S. and Mexico to conserve
shortgrass prairie and the birds that depend upon it. Participants can draw upon information
gathered in a Best Management Practices manual to facilitate their contributions to bird
conservation, and each participant receives a certificate of participation and an annual report
detailing the overal contributions of al partners.

The USDA Natural Resources Conservation Service oversees a number of private landowner
programs stemming from thel996 Farm Bill, the Federal Agriculture Improvement and Reform
Act. These programs provide a number of conservation opportunities in Physiographic Area 36.
They include the Environmental Quality Incentives Program (EQIP), Wetlands Reserve Program
(WRP), Conservation Reserve Program (CRP), and Wildlife Habitat Incentives Program (WHIP).

Avifaunal Analysis

The shortgrass prairie bird community is comparatively depauperate, possibly as aresult of the
limited vegetation structure available for nesting and foraging, or as aresult of the unpredictable
and highly variable weather (Wiens 1974). In spite of the extent of prairie habitats in North
America (comprising 17% of the land area), only 10 bird species are endemic to upland grassland
areas (Knopf 1994). Other speciesthat are present are only secondarily associated with
grassands. Asexamples of this species paucity, a study on 14 sites throughout the shortgrass
region recorded only eight breeding species (Wiens 1974), and a study on the Pawnee National
Grassland recorded only 14 bird species on 112 point-count surveys (Knopf 1996b).
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Habitats, Implementation Strategies, and Priority Species Accounts
Grassland

Description and Ecology: Shortgrass is dominated by two |ow-growing warm-season grasses,
blue grama and buffalo grass, western wheatgrass is al so present, along with taller vegetation,
including widespread prickly-pear cactus and yucca, and chollain the south. Sandsage prairieis
found where sandy soils occur, and is dominated by sand sagebrush and the grasses sand bluestem
and prairie sand-reed. Mixed grass (needle-and-thread, side-oats grama) and tallgrass (big
bluestem, little bluestem, switchgrass) communities occur locally.

Ecological forces that shape the shortgrass prairie landscape include fire, grazing, and climate.
Little is known about the ecological role of fire in shortgrass, although even before the advent of
fire suppression by humans, fire was probably less frequent than in either mixed grass or tallgrass
prairie (Weaver et a. 1996). Prescribed burns have been used in shortgrass to remove woody
vegetation, cacti, and accumulated litter and to improve grazing conditions for livestock, but the
grasses recover slowly, requiring 2—3 years with normal precipitation (Wright and Bailey 1980).
Before widespread settlement by European-Americans, grazing regimes consisted of native
ungulates wandering widely across the shortgrass prairie—spreading over the landscape the impact
of their grazing and trampling—and prairie dog colonies expanding, contracting, and moving in
response to climatic influences on vegetation so that, at any given time, they grazed some areas
intensively and others not at all (Knopf 1996b). The severity of the semi-arid climate and sharp
differencesin precipitation over relatively short distances produced contrasts in vegetation and
advanced the formation of a variegated landscape. Grassand birds thus evolved in a shifting
landscape mosaic, with access to patches of vegetation in avariety of successiona stages and
conditions.

Importance and Conservation Status. The driving conservation issues in the Central Shortgrass
Prairie are habitat loss and habitat alteration. Colorado’s rapid population growth and
accompanying land development are responsible for much of the habitat conversion and
degradation. Within the shortgrass area much of that development is concentrated along the Front
Range in Denver, Boulder, Jefferson, Arapahoe, Larimer, and Douglas counties, where population
densities are as high as 1,180 people/km? (3,050/mi2). Human population densities in counties
within the physiographic area but away from the Front Range corridor range from as high as 6.6
people/km? (17.1/mi2) in Morgan County to as low as 0.4 people/km? (1.0/mi?) in Kiowa County
(U.S. Department of Commerce 1991).

Because much of the shortgrass prairieis too dry to farm without irrigation, the proportion of
plowed land is not high and much of theregion is still grassland (Weaver et al. 1996). In
Colorado, approximately 67% of the historical shortgrass prairie still exists (Knopf 1994), although
some sources suggest that only 20% of the original shortgrass prairie existsin an unaltered
state—the rest having been converted to cropland and urban development or degraded by
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overgrazing. Conversion to agriculture results in an absolute loss of grassand habitat, but much of
the areais managed for grazing, which maintains grassland habitat but often with changes in plant
height, vigor, and community composition.

Ideally, modern management would replicate the timing, intensity, and landscape distribution of
the natural disturbances that shaped the shortgrass prairie (unfortunately, detailed information
about presettlement conditionsis lacking). In practice, however, modern grazing tends to spread
grazing intensity evenly, producing a comparatively homogeneous landscape. Shortgrass birds are
left with few options if grazed prairie does not meet their habitat needs. “ There is no shortage of
grazed and hayed lands for those species that benefit from these activities. By comparison, habitat
for species with breeding requirements that are not compatible with grazing and haying is
exceedingly rare and continues to diminish” (Dobkin 1994).

Habitat loss and ateration have contributed to popul ation declines among shortgrass bird species.
These declines have been largely overlooked by the conservation community until recently, due at
least in part to widespread concern about population declines in Neotropical migrant bird species
of the eastern deciduous forest. The result of newly redirected focusis that grassand habitat is
now arguably the highest conservation priority in the U.S. “Asagroup, grassland species have
shown steeper, more consistent, and more geographically widespread declines than any other
behavioral or ecologica grouping of North American species,” including Neotropical migrants
(Knopf 1996b).

| mplementation Strategies:

Bird Monitoring
Goal: To monitor or track al breeding birdsin the shortgrass prairie habitat and document
distribution, population trends, and abundance in a statistically acceptable manner.
Objective: All specieswith Al > 2 will be monitored with count-based methods.
Srategy: Monitoring will be accomplished through the combined efforts of agencies with
primary responsibility for managing this habitat.
Srategy: Monitoring will continue to rely on BBS data, with data from CBO’s Monitoring
Colorado’ s Birds (MCB) program incorporated as it becomes available.
Satus: MCB implemented grassland habitat transectsin 1999 and ran atotal of 30
transects; trend data should be available for most species within 5-12 years.
Objective: All specieswith Al # 2 will be tracked through count-based methods or their
presence/absence noted in the state.
Srategy: CBO’'s MCB monitoring program will address this.
Satus: MCB monitoring was implemented on grassland habitat beginning in 1999.
Objective: Population demographic monitoring will be instituted for all speciesin grassand
habitats with PT of 4 or 5.
Srategy: CBO’s MCB will address this objective.
Satus. MCB demographic monitoring will begin in 2001.
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Habitat Monitoring

Goal: To monitor shortgrass prairie habitat in Colorado in order to document amount, condition,
and ownership.

Objective: Develop collaborative efforts to use GIS in mapping shortgrass, documenting
amount, condition, ownership. Potential collaboratorsinclude CDOW, CNHP, CBO,
NRCS, and TNC.
Srategy: CBO'’sPrairie Partners Registry will track amount of shortgrass and its

condition on the private lands of cooperators.

Habitat Core Areas
Goal: To conserve unique representatives and/or large, ecologically-functioning examples of
shortgrass prairie habitat in Colorado used by birds during the breeding season, during
migration, or during the winter.
Objective: Obtain specia designations for core areas that will serve to protect them.

Strategy: Identify agency- or organization-specific means of designating and conserving
core areas, and work with the appropriate agency or organization to promote
conservation activities.

Satus. Appropriate areas that have been identified include the U.S. Forest Service
Comanche and Pawnee National Grasslands, Colorado Natural Areas Program sites
(Bonny Prairiein Y uma County), the 34,800 ha (86,000 ac) Chico Basin Ranch (El Paso
and Pueblo counties), TNC's 16,200 ha (40,000 ac) Bohart Ranch (El Paso County), and
the Arikaree Ranch (Y uma County).

Satus. Appropriate areas that have been identified as important during migration include
playa lakes in southeastern Colorado, including the Neenoshe and Neesopah complex
(Kiowa County).

Srategy: Nominate appropriate core areas as Important Bird Areas (IBAs) and promote
involvement of local groups in conserving these areas once they are designated.

Satus. Pawnee Nationa Grassland was nominated in 1999; the IBA committee will make
final selectionsin 2000.

Objective: To maintain or increase the quantity and quality of shortgrass habitat on private
lands.

Srategy: Encourage landowners to take advantage of funding opportunities for creating,
restoring, and maintaining shortgrass habitat on their properties. Suitable opportunities
include NRCS s WHIP and EQIP, USFWS's Partners for Wildlife program, and the
Conservation of Private Grazing Land and Voluntary Debt-for-Nature Contract
provisions of the 1996 Farm Bill.

Srategy: Encourage landowner enroliment in CBO’s Prairie Partners program.

Objective: To maintain or increase the quantity and quality of shortgrass habitat on public
lands.

Srategy: Integrate the BCP into management plans for public landsin the physiographic
area.
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Srategy: Promote collaboration/cooperation between agencies, organizations, and

individuals in conserving unique representatives/core areas with multiple ownership.

Objective: To recreate the heterogeneous landscape mosaic of prehistory so that breeding birds
are dways offered a patchwork of large grasdand parcelsin avariety of structural stages
and with varying amounts of forbs and shrubs.

Strategy: Incorporate landscape-scale habitat management into management plans for
public and private lands.

Strategy: Use livestock, prescribed burns, and other management tools to create a mosaic
of habitat patches of $ 50 ha (125 ac) each across the shortgrass landscape.

Srategy: Encourage managers of public and private lands to remove some grassland areas
from grazing for at least 25-50 years to provide habitat for species intolerant of grazing
(Bock et a. 1992). On private lands, such long-term rest could be accomplished through
conservation easements.

Site-based Conservation
Goal: To conserve loca breeding, migratory stopover, and wintering sites that are important for
the conservation of shortgrass prairie priority species.

Objective: Identify agency- or organization-specific means of designating and conserving key
local sites. Work with appropriate agencies and organizations to designate such sites, and
promote conservation activities.

Strategy: Within the historical breeding range of Greater and Lesser Prairie-Chicken,
protect and/or recreate suitable lek site habitat.

Objective: Identify key local sites that are appropriate for designation as | BAs, nominate them,
and promote involvement of local groups in conserving these areas once they are
designated.

Satus. Sites within the shortgrass prairie ecosystem were nominated in 1999, and the IBA
committee will make final selectionsin 2000.

M anagement Practices
Goal: To promote management practices that benefit birds on shortgrass prairie.
Objective: Best Management Practices (BMPs) manuals will be produced and distributed.
Satus: In 1999, CBO completed BMPs for four species (Long-billed Curlew, Loggerhead
Shrike, Cassin’s Sparrow, and Grasshopper Sparrow) for use by land managers at the
Comanche National Grassland. An additional set of BMPsfor 13 speciesis under
development by CBO; these will be presented in nontechnical language (with
landowners as the target audience) as part of the Prairie Partners program and will be
available from CBO in early 2000.
Objective: Identify key landowners and land managers and encourage them to incorporate best
management practices to conserve shortgrass species and their habitat.
Satus. CBO’sPrairie Partners program contacted more than 125 landowners in 1999 to
invite them to join the program. Interested landowners will be provided copies of the
shortgrass BMP manual in 2000.
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I nter state/I nter national Wintering Grounds
Goal: To conserve the wintering ground habitat used by Colorado’s migratory shortgrass prairie
birds outside of the tate.
Objective: Identify the wintering distribution and key habitat associations of priority species.
Satus. Currently being addressed by field work in northern Mexico by CBO (see
Leukering and Bradley 1997), and in southeastern Arizona by the Biological Resources
Division of USGS,
Objective: Track amount of available habitat on the wintering grounds.
Srategy: Utilize GIS (state GAP projects, Heritage Program, and/or CBO).
Srategy: Coordinate with appropriate state PIFs, domestic and foreign government
agencies, and NGOs to obtain data.
Objective: To protect wintering habitat of priority species.
Srategy: Coordinate with appropriate state PIFs, domestic and foreign government
agencies, and NGOs to protect wintering habitat through Habitat Core Areas and Site-
based Conservation goals and objectives.

Migration Concerns
Goal: To protect migratory stopover habitat used by priority species that breed in Colorado
shortgrass prairie.
Objective: Identify important migratory stopover areas for priority species that breed in
Colorado, and key sitesfor priority species that breed elsewhere.
Objective: Track amount, condition, and ownership of key migratory stopover sites.
Srategy: Coordinate with appropriate state PIFs, domestic and foreign government
agencies, and NGOs to protect migratory habitat through Habitat Core Areas and Site-
based Conservation goals and objectives.

Outreach and Education
Goal: To provide information on shortgrass birds (conservation, habitat needs, natural history,
etc.) to children, teachers, naturalists, landowners, natural resource professionals, and
other interested parties.
Srategy: CBO will produce a booklet for distribution in e ementary schools as part of its
Prairie Partners program.
Satus. The booklet (“The Shortgrass Prairie: Activitiesfor Learning about North
America s Grassand Ecosystems’) was completed in 1999 and is available from CBO.
Srategy: Produce an agricultural extension bulletin on conservation of shortgrass prairie
and its birds.
Srategy: Make educational materias available at local nature centers and natural resource
agency offices.
Srategy: Hold workshops and field programs for teachers.
Srategy: Hold workshops and field programs for natural resource professionals (CDOW,
BLM, and USFS staff).
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Srategy: Present information at Teacher Association meetings, conferences, and other
annual mestings.
Srategy: Submit manuscripts to popular magazines for children and adults.

Research Priorities
Goal: Toidentify and facilitate research that will aid in understanding and managing grassland
habitats for Colorado’ s birds.
Objective: To identify the top ten research needs in shortgrass prairie habitat in Colorado.

Srategy: Update the list of research needs annually to reflect shifting conservation
priorities and to remove research needs from the list as they are investigated.

Srategy: Solicit input from researchers and managers on research needs and
accomplishments.

Satus. The following needs have been identified:
1. The interplay of precipitation, habitat condition, and population distributions at the
landscape level, especially of species that exhibit nomadism and shift their breeding
grounds each year (e.g., Cassin’s Sparrow and Lark Bunting).
2. The effects on bird populations of prescribed burning in shortgrass.
3. Theeffects on bird populations of different grazing regimes.
4. |dentification of key migratory stopover and wintering areas and habitats.
5. Effectsof prairie dog control operations and sport hunting on bird populations.
6. Patch size effects—are shortgrass hirds area-sensitive?

Objective: Facilitate investigations to answer these questions.

Srategy: Provide information about priority needs to universities, public and private
research entities, identify funding sources, and promote collaboration between
management and research agencies.

Priority Species Accounts: This habitat is represented by 14 priority species—more than any other
habitat in Colorado. These species are Swainson’s Hawk, Ferruginous Hawk, Prairie Falcon,
Plains Sharp-tailed Grouse, Greater Prairie-Chicken, Lesser Prairie-Chicken, Mountain Plover,
Upland Sandpiper, Long-billed Curlew, Burrowing Owl, Cassin’'s Sparrow, Lark Bunting,
Grasshopper Sparrow, and McCown’s Longspur.

SWAINSON’SHAWK (Buteo swainsoni)

Associated Species. Other speciesthat may use habitat in a similar way and/or respond similarly
to threats, management, and conservation activities include Red-tailed Hawk, Ferruginous Hawk,
Rough-legged Hawk, Golden Eagle, American Kestrel, Mourning Dove, Great Horned Owl, and
Loggerhead Shrike.

Digtribution: Swainson’s Hawks breed from central Alberta east to southern Manitoba and
western Minnesota, south through Texas to the Mexican states of Sonora and Durango, and west
to southern California. 1n Colorado, they breed throughout the eastern plainsin the grassland and
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lowland riparian habitat types. They are also found in North and South Parks, the San Luis
Valley, and sparsely in western valleys and grassland parks. Swainson’s Hawks winter in
southern South America.

Habitat Requirements. Swainson’s Hawks nest in riparian areas adjacent to grassdandsand in
trees or large shrubs standing in open shrublands or croplands. They also nest in trees planted in
shelterbelts or farmyards. The adjacent open habitats are used for foraging.

Ecology: Swainson's Hawks reside in Colorado from April into October. Nest construction takes
place during the latter half of April through May, and young fledge during June and July. The
breeding season diet consists primarily of small mammals such as ground squirrels, pocket
gophers, mice, and voles, but also includes reptiles and large invertebrates such as grasshoppers
and bestles.

Management I ssues and Conservation Recommendations: Populations of this species may
have benefitted from human settlement of the Great Plains as trees planted as windbreaks and
around homesteads provide nesting substrate. Many of these trees are being lost through
senescence and through active removal as small farms are consolidated into larger farms and
homesteads are removed. Also, government incentives to plant trees for windbreaks have largely
disappeared. Asaresult, the Great Plains are probably experiencing a net loss of trees. Preserve
trees in shelterbelts, windbreaks, and around homesteads, especially those trees that already
contain nests.

Programs to control the principa prey species are probably detrimental to Swainson’s Hawk
populations, as adeclining prey base has been linked to diminished reproductive success. Retain
populations of the principal prey species (rodents and grasshoppers) at levels compatible with
economic activities on the land.

In Argentina, agricultural use of organophosphate insecticides has resulted in deaths of large
numbers of wintering birds due to direct exposure and consumption of poisoned grasshoppers.
Although the most notorious of the insecticides (monocrotophos) has been banned, other
organophosphate insecticides remain in use. Encourage adoption of alternativesto
organophosphates on the wintering grounds.

Status and Reasonsfor Concern: This species has a high conservation need locally and
throughout its range. Within the shortgrass physiographic area, BBS data do not show a
statistically significant annual rate of change between 1966 and 1996 (P = 0.40; n = 56 routes).
Swainson’s Hawks were present on an average of 85.38% (SE = 0.98) of the BBS routes run in
Physiographic Area 36 in Colorado during 1988-1997, at an average abundance of 3.69 (SE =
0.21) individuals per route. The mean number of routes run each year was 29.2 (SE = 2.28). This
speciesis monitored by MCB with point transects.
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Biological Objective: Increase the species’ distribution and abundance, based upon results from
the BBS and MCB monitoring programs.

Selected References: Andrews and Righter 1992, Bechard 1983, England et al. 1997, Kingery
1998.

FERRUGINOUS HAWK (Buteo regalis)

Associated Species. Other speciesthat may use habitat in a similar way and/or respond similarly
to threats, management, and conservation activities include Swainson’s Hawk, American Kestrel,
Mourning Dove, Great Horned Owl, and Loggerhead Shrike.

Distribution: Ferruginous Hawks breed from eastern Washington east to southern Saskatchewan,
south to northern Texas, south and west through central New Mexico and central Arizona, and as
far west as southeastern Nevada. In Colorado, they are found primarily on the eastern plains, in
the grassland and lowland riparian habitat types. Small numbers of these hawks nest in
northwestern Colorado and the San Luis Valley.

Habitat Requirements. Ferruginous Hawks nest in isolated trees or small groves of trees, and on
other elevated sites such as rock outcrops, buttes, large shrubs, haystacks, and low cliffs. Nestsare
situated adjacent to open areas such as grassland or shrubsteppe. These hawks are closely
associated with prairie dog colonies, especialy in winter.

Ecology: In Colorado, nesting isinitiated as early as mid March, and young fledge during late
June and July. Although they do breed in Colorado, Ferruginous Hawks are more common during
winter (November to March). Rabbits and hares are the most important prey items by biomass, but
prairie dogs and ground squirrels are the most important numerically.

M anagement I ssues and Conservation Recommendations: Conversion of native grassland to
agricultura land has led to population declines. Management of grasdands for grazing is
considered compatible with healthy Ferruginous Hawk populations. Encourage public land
managers and private landowners to preserve native prairie.

Control of prey species (ground squirrels and prairie dogs) reduces Ferruginous Hawk
populations. Retain populations of the primary prey species at the highest levels compatible with
economic uses of the land.

Ferruginous Hawks are sengitive to disturbance at the nest; activities such as minera extraction
near nests result in lower nest success or abandonment. Restrict activitieswithin 0.8 km (0.5 mi) of
active nests.
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Some birds are shot on the breeding and wintering grounds. Encourage strict enforcement of
extant game laws that protect this species.

Some nest trees are in shelterbelts or windbreaks or around abandoned homesteads; as those trees
are lost, suitable nest sites become scarcer. Preserve nest trees.

Status and Reasonsfor Concern: This species has a high conservation need locally and
throughout itsrange. The Ferruginous Hawk is a USFS Sensitive Speciesin Region 2, and a
CDOW Species of Special Concern. Within Physiographic Area 36, BBS data do not show a
statistically significant annual rate of change between 1966 and 1996 (P = 0.69; n = 25 routes).
Ferruginous Hawks were present on an average of 34.58% (SE = 3.53) of the BBS routesrunin
Physiographic Area 36 in Colorado during 1988-1997, at an average abundance of 0.69 (SE =
0.09) individuals per route. The mean number of routes run each year was 29.2 (SE = 2.28). This
gpeciesis monitored by MCB with tracking transects.

Biological Objective: Maintain or increase the species distribution and abundance, based upon
results from the BBS and MCB monitoring programs.

Selected References: Andrews and Righter 1992, Bechard and Schmutz 1995, Harmata 1981,
Kingery 1998.

PRAIRIE FALCON (Falco mexicanus)

Associated Species: Other species that may use habitat in a similar way and/or respond similarly
to threats, management, and conservation activities include Golden Eagle, Peregrine Falcon, Great
Horned Owl, and Common Raven.

Distribution: Prairie Falcons breed throughout the western U.S., from southern British Columbia
east to southern Saskatchewan, then in a broad band south through southern California, Arizona,
and New Mexico. In Colorado, they nest in scattered |ocations throughout the state, with
concentrations in Douglas County and southeastern Colorado, where they inhabit the grassiand
and cliff/rock habitat types.

Habitat Requirements. These falcons breed on cliffs and rock outcrops, and hunt in adjacent
open areas such as grasslands and shrubsteppe.

Ecology: Adults arrive on the breeding grounds in February or March and initiate nesting in late
April; young fledge in June and July. Many birds that breed to the north of Colorado spend the
winters here; others winter as far south as central Mexico. Their diet during the breeding season is
amix of passerines and small mammals. Birds wintering in Colorado prey on passerines,
especialy Horned Larks.
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Management I ssues and Conservation Recommendations: Urbanization has encroached on
feeding territories, resulting in abandonment of traditional breeding sites. Management of feeding
territories for grazing probably has little impact on their value to falcons, provided habitat till
exists for prey species. Disturbance from recreationa activities (rock climbing and hiking) can
cause nest failure. Identify nest sites; discourage development in the area and restrict recreational
activities during the nesting period.

Status and Reasonsfor Concern: Prairie Falcons occupy a unique habitat type (cliff/rock) in
this physiographic area. They are not adequately sampled by BBS surveys within the shortgrass
physiographic area, and data collected between 1969 and 1996 are too sparse to allow analysis of
trend data (n = 7 routes). Prairie Falcons were present on an average of 6.90% (SE = 1.23) of the
BBS routes run in Physiographic Area 36 in Colorado during 1988—-1997, at an average
abundance of 0.08 (SE = 0.02) individuals per route. The mean number of routes run each year
was 29.2 (SE = 2.28). This speciesis monitored by MCB with a statewide census.

Biological Objective: Maintain or increase the species distribution and abundance, based upon
results from the BBS and MCB monitoring programs.

Selected References: Andrews and Righter 1992, Beauvais et a. 1992, Kingery 1998, Steenhof
1998.

PLAINS SHARP-TAILED GROUSE (Tympanuchus phasianellus jamesi)

Associated Species: Other species that may use habitat in a similar way and/or respond similarly
to threats, management, and conservation activitiesinclude Virginia s Warbler, Indigo and Lazuli
Buntings.

Distribution: Sharp-tailed Grouse currently reside in an areathat forms a triangle from east-
central British Columbia southeast to southwestern Manitoba, and south in a narrowing band to
eastern Colorado. In Colorado, birds of the subspecies james reside in Douglas County, northern
Weld County, and Logan County.

Habitat Requirements. Plains Sharp-tailed Grouse inhabit amix of tall and short grasses
interspersed with stands of shrubs, including Gambel oak, threeleaf sumac, willows, and sand
sagebrush, especially where the shrubs form a dense cover with arelatively open understory. The
woody cover is especialy important for brood cover. The Weld County population occupies CRP
lands where tall grasses mix with shorter native species and agricultura fields.

Ecology: Sharp-tailed Grouse migrate short distances to wintering grounds. Males begin
frequenting leksin March, and nesting occurs soon after the females arrive in the area during the
second half of April. Fledged young are present from late May through mid August. The diet
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consists of leaves, buds, and fruits of woody plants, and cultivated grains. Y oung birds consume
significant amounts of animal matter, primarily insects, including grasshoppers, beetles, and ants.

Management Issues and Conservation Recommendations. The overriding factor affecting
populations in Colorado is habitat 10ss due to conversion to housing developments and, to a lesser
extent, conversion to agriculture. Heavy grazing reduces cover used for nesting. Residual cover is
especialy critical, given the early nesting season. Identify and protect leks and surrounding
vegetation; protected habitat should encompass 125 to 530 ha (3151300 ac) or more.
Management should follow the guidelines spelled out in the state recovery plan (Braun et al.
1992).

Status and Reasons for Concern: The Plains Sharp-tailed Grouseis listed as Endangered in
Colorado. BBS surveys do not adequately monitor this subspecies within the shortgrass
physiographic area, and BBS data are too sparse for meaningful analysis of trends. This speciesis
monitored by CDOW.

Biological Objective: Increase the species distribution and abundance, based upon results from
CDOW monitoring programs.

Selected References: Andrews and Righter 1992, Braun et a. 1992, Connelly et a. 1998,
Kingery 1998, Prose 1987.

GREATER PRAIRIE-CHICKEN (Tympanuchus cupido)

Associated Species. Other speciesthat may use habitat in a similar way and/or respond similarly
to threats, management, and conservation activities include Upland Sandpiper, Grasshopper
Sparrow, and Western Meadowlark.

Distribution: Greater Prairie-Chickens reside from eastern North Dakota east to northern
Michigan, south to southeastern Texas, and west as far as northeastern Colorado, where they
inhabit only parts of Yuma, Washington, and Phillips counties, also Sedgwick, Logan, and
Morgan counties, where they were introduced. This species expansion into Colorado in historical
times may have been facilitated by planting of grain: shortgrass prairie offers too few seeds for an
adequate winter food supply.

Habitat Requirements. They mainly reside in mixed-grass and tallgrass prairies, but they will
accept some agricultural land. Historically, the habitat included oak. In Colorado, this species
frequents areas with sand sagebrush. They nest in areas with dense vertical and horizontal grass
cover, where grass height averages 25 to 70 cm (10-28 in).

Ecology: Courtship activity on the leks beginsin April, with young fledging by mid July.
Individuals migrate only a short distance for wintering (about 40 km; 25 mi). The diet includes
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leaves, seeds, buds, and fruits from avariety of plants, also cultivated grains, and insects. They
will eat acorns where available.

M anagement Issues and Conservation Recommendations: Insecticide use may limit
availability of insect prey, which iscritical to chick survival. Postpone the use of insecticides until
after young have fledged.

Conversion of native grassland to intensive agriculture can reduce Greater Prairie-Chicken
populations due to direct (e.g., nest destruction by farm machinery) and indirect (loss of preferred
food sources) effects. Native and exotic grasslands provide more suitable habitat than croplands,
grassands should be retained in the largest contiguous blocks possible, with the 65-ha (160-ac)
minimum size recommended for southwestern Missouri birds (Ryan et al. 1998) utilized in
Colorado, unless future research suggests otherwise.

The exotic Ring-necked Pheasant competes directly with prairie-chickens, and sometimes
parasitizestheir nests. Remove existing pheasant popul ations and introduce no additional
pheasants where management goals include protection of prairie-chicken populations.

Status and Reasonsfor Concern: This species has a high conservation need locally and
throughout itsrange. ThisisaUSFS Sensitive Speciesin Region 2. Within the shortgrass
physiographic area, this speciesis not adequately monitored by BBS surveys, and data collected
during 19691996 are too sparse for meaningful analysis. Greater Prairie-Chickens were present
on an average of 4.69% (SE = 1.40) of BBS routes run in Physiographic Area 36 in Colorado
during 1988-1997, at an average abundance of 0.62 (SE = 0.30) individuals per route. The mean
number of routes run each year was 29.2 (SE = 2.28). CDOW surveys indicate that Colorado
populations are stable or increasing. This speciesis monitored by CDOW.

Biological Objective: Increase the species’ distribution and abundance, based upon results from
the BBS and CDOW monitoring programs.

Selected References: Andrews and Righter 1992, Flickinger and Swineford 1983, Kingery
1998, Prose 1985, Schroeder and Robb 1993, Van Sant and Braun 1990, Vance and Westemeier
1979.

L ESSER PRAIRIE-CHICKEN (Tympanuchus pallidicinctus)
Associated Species: Other species that may use habitat in asimilar way and/or respond similarly
to threats, management, and conservation activities include Cassin’s Sparrow, Grasshopper

Sparrow, Lark Bunting, and Western Meadowlark.

Distribution: Lesser Prairie-Chickens reside from southeastern Colorado east to southwestern
Kansas south of the Arkansas River, south through western Oklahoma and the Texas panhandle,
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and west to southeastern New Mexico. Within Colorado, they occupy the grassland habitat type,
primarily in Baca County, with some birds residing in Kiowa and Prowers counties.

Habitat Requirements. Lesser Prairie-Chickens prefer grasslands with some shrubs; they will
also use CRP land. Vegetation found in a suitable habitat includes sand sagebrush and shinnery
oak with bluestem (historically) or mixed grass, including sand dropseed, side-oats grama, three-
awn, blue grama, or bluestem. Leks are located in areas of sparse vegetation, typically on knolls
or ridges. The birds usualy nest within 3 km (2 mi) of the lek, usually in grasses and forbs of
comparatively high density and height, often on north- or northeast-facing sopes (<6% s ope),
presumably for protection from sunlight. Taller, woody vegetation provides shade for nests and
for adults and broods in summer.

Ecology: Lesser Prairie-Chickens do not migrate; males visit leks from January to June and from
September to November; females visit leks from late March through May. They initiate nesting
during mid April through late May; hatching occurs about 25 days later, and the precocia young
leaving the nest within 24 hours of hatching. They feed on invertebrates (especially grasshoppers
and leafhoppers), leaves, flowers, seeds (especially shinnery oak acorns, where available), and
cultivated grains.

Management Issues and Conservation Recommendations. The historica distribution has
declined by an estimated 78% between 1963 and 1980 due to droughts, habitat conversion to
cropland (including chemical and other control of sand sagebrush and shinnery oak), and
overgrazing. So far, effortsto transplant birds have not succeeded. Protect and restore sand
sagebrush and shinnery oak habitats within the species historical range. Continue attempts to
transplant birds to areas with suitable habitat.

Status and Reasonsfor Concern: This species has a high conservation need locally and
throughout itsrange. A petition has been filed for listing it under the Endangered Species Act.
ThisisaUSFS Sengitive Speciesin Region 2. Over its entire known historical range, the
population has declined an estimated 97% since the 1800s. This speciesis not monitored by the
BBS. Surveys by CDOW show a substantial increase in the Colorado population between 1970
and 1990; however, the total population is still perilously low. This speciesis monitored by
CDOW.

Biological Objective: Maintain or increase the species’ distribution and abundance, based upon
results of CDOW monitoring.

Selected References: Andrews and Righter 1992; Giesen 1994a,b, 1998; Kingery 1998; Taylor
and Guthery 1980.
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MOUNTAIN PLOVER (Charadrius montanus)

Associated Species; Other species that may use habitat in asimilar way and/or respond similarly
to threats, management, and conservation activities include Long-billed Curlew, Burrowing Owl,
Horned Lark, and McCown’s Longspur.

Distribution: Mountain Plovers breed from southern Alberta south through western Oklahoma
and western Texas, and west through central New Mexico. In Colorado, populations are
concentrated in and around the Pawnee and Comanche National Grasslands and in South Park.
Small numbers of plovers nest in North Park and the San Luis Valley.

Habitat Requirements. Mountain Ploverswill breed in shortgrass prairie where the topography
isfarly flat (dopes <5°) with very short (#5 cm; 2 in) and sparse vegetation. They are often found
where vegetation height and density have been reduced through grazing by livestock or prairie
dogs. Average bare ground cover in studies of plover territories ranged from 17% to 100%. They
will aso nest in areas with low, sparse shrubs. Ploverswill forage and nest in agricultura fields
that are bare or contain short vegetation, but will abandon the nests if the vegetation grows too tall
(i.e., above about 5 cm; 2in).

Ecology: Birdsarrivein Colorado in March, and young fledge in June and July; most birds have
left the state by the end of September. Plovers winter in southern California, and southern Texas
into northern Mexico. The breeding season diet consists largely of beetles, but also includes
grasshoppers, crickets, and ants. Although plovers often nest near water sources, they may be
attracted to the low vegetation structure created by concentrations of livestock rather than to the
water itself.

Management Issues and Conservation Recommendations: Having evolved in the company of
grazing ungulates and prairie dogs, this species benefits from the bare ground and sparse
vegetation conditions created by prairie dogs, grazing cattle, or prescribed burns. Encourage
public land managers and private landowners to retain populations of prairie dogs at levels
compatible with economic activities on theland. Graze at moderate to heavy levelsin summer or
late winter, or implement prescribed burns, to produce suitable habitat. Recreate the landscape
mosaic historically produced by wandering herds of bison by interspersing areas of varying
grazing intensities, including areas where no grazing occurs, and rotating rested pastures. Avoid
planting taller grasses, as on CRP land, which precludes plover use of those areas.

Disturbance due to oil and gas exploration, water well development, and other smilar activitiesis
detrimental to plovers during the nesting season; such activities are restricted in certain areas during
April through June in Colorado, Wyoming, and Utah. Some individuals will reuse nest sitesin
subsequent years. Protect known nest sites from disturbance.
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Status and Reasonsfor Concern: This species has a high conservation need locally and
throughout its range. It ison the national Watch List. A petition has been filed to list Mountain
Ploversfor protection under the Endangered Species Act. It isaUSFS Sensitive Speciesin
Region 2, and a CDOW Species of Specia Concern. Most (55.4%) of this species' total
population occurs within this physiographic area, indicating that this area has the highest
responsibility for the species’ conservation. Within the Central Shortgrass Prairie, BBS data do
not show a statistically significant annual rate of change between 1969 and 1996 (P = 0.93; n = 16
routes). However, BBS data from 1966-1996 demonstrate a significant survey-wide annual rate
of decline (-2.7%; P = 0.02; n = 33 routes). Mountain Plovers were present on an average of
21.82% (SE = 1.96) of the BBS routes run in Physiographic Area 36 in Colorado during
1988-1997, at an average abundance of 0.84 (SE = 0.15) individuals per route. The mean number
of routes run each year was 29.2 (SE = 2.28). This speciesis monitored by MCB with point
transects.

Biological Objective: Increase the species’ distribution and abundance, based upon results from
the BBS, MCB, and other monitoring programs.

Selected References: Andrews and Righter 1992; Graul 1973, 1975; Johnson et al. 1998;
Kingery 1998; Knopf 1996a; Knopf and Rupert 1996; Knowles et al. 1982.

UPLAND SANDPIPER (Bartramia longicauda)

Associated Species. Other speciesthat may use habitat in a similar way and/or respond similarly
to threats, management, and conservation activities include Grasshopper Sparrow and Western
Meadowlark.

Distribution: Upland Sandpipers breed from north-central Alaska east to southern New
Brunswick, south to central Virginia, and west to northeastern Colorado. Within Colorado, they
nest only in the northeastern corner of the state.

Habitat Requirements. Upland Sandpipers prefer meadows, croplands, and mixed-grass and
tallgrass prairies. In Colorado, they find suitable nesting habitat in grassy riparian zones. Upland
Sandpipers avoid nesting in vegetation taller than about 62 cm (24 in) and often nest in much
shorter vegetation—less than 6 cm (2.4 in). They aso avoid nesting in croplands. They use open
areas, such as grazed pasture, cut hayfields, and croplands with vegetation shorter than about 27
cm (10.5in), for foraging (Bolster 1990).

Ecology: Upland Sandpipers arrive in Colorado in April and nest in May. The young fledgein
June. They depart for their wintering grounds in the grasslands of southern South America by late
July. Thediet consists primarily of insects, especially grasshoppers, locusts, and weevils; they also
eat some seeds and grains.



Colorado Partners in Flight Bird Conservation Plan - Version 1.0, January 2000 Page 42
Physiographic Area 36: Central Shortgrass Prairie - Grassland

Management Issues and Conservation Recommendations. The primary causes of population
declines are probably the loss of breeding and wintering habitat by conversion to agriculture and
the removal of taller vegetation by intensive grazing. Colorado populations are at the periphery of
the species’ range, and suitable habitat is scarce even without |oss due to human activities. Protect
mixed-grass and tallgrass habitats in riparian zones.

Many broods are lost when hay is cut in the second half of July, before young birds have fledged.
To protect these birds, cut hay 7-10 days later, cut hay several inchestaller, or leave idands of
uncut hay in each field as refugia (Bolster 1990).

Status and Reasonsfor Concern: This speciesis representative of an uncommon habitat type
(midgrass and tallgrass riparian zones) within this physiographic area. ThisisaUSFS Sensitive
Speciesin Region 2. Within the Central Shortgrass Prairie, BBS data do not show a statistically
significant annual rate of change between 1966 and 1996 (P = 0.54; n = 29 routes). Upland
Sandpipers were present on an average of 9.76% (SE = 1.66) of the BBS routes run in
Physiographic Area 36 in Colorado during 1988-1997, at an average abundance of 0.28 (SE =
0.09) individuals per route. The mean number of routes run each year was 29.2 (SE = 2.28). This
species is monitored by MCB with tracking transects.

Biological Objective: Maintain or increase the species distribution and abundance, based upon
results from the BBS and MCB monitoring programs.

Selected References: Andrews and Righter 1992, Kingery 1998, Kirsch and Higgins 1976.
LONG-BILLED CURLEW (Numenius americanus)

Associated Species. Other speciesthat may use habitat in a similar way and/or respond similarly
to threats, management, and conservation activities include Mountain Plover and Horned Lark.

Disgtribution: The breeding range extends from south-central British Columbia east to southern
Manitoba, south to northern Texas, and west through central New Mexico to as far as central
Nevada. In Colorado, the birds breed throughout the eastern plains, with the population
concentrated in the southeast.

Habitat Requirements. Curlews breed in shortgrass and mixed-grass habitats, and occasionally
inidle cropland. They prefer short vegetation, generally <30 cm (12 in) and often <10 cm (4 in).
After hatching, the adults move the chicks to areas of taller grasses and scattered forbs and shrubs
for protection from predators and weather extremes; dense forbs or shrubs are avoided, due to low
visibility and difficulty of travel for chicks.

Proximity to standing water seemsto be a necessary feature, even though the birds are rarely seen
actually using the water. Birds are often found <400 m (0.25 mi) from standing water, and often
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much closer. The water is often from human sources (windmill overflow, stock ponds, etc.). As
with Mountain Plovers, curlews may be attracted to the low vegetation profile and high insect
population associated with livestock near such water sources, rather than an attraction to the water
itself. Additionally, the birds frequent areas of moist soils, where prey populations are higher.

Although curlews prefer to nest close to water, the nest sites must be dry. Some nest sites far from
water may have been established when water was present, and the birds return out of site fidelity.
Nests are located in areas of low grass height and low grass height diversity. In a Colorado study,
average height of the tallest vegetation at nest siteswas 11.0 cm (4.3 in), and vegetation cover
averaged 72.1% (range 50-95%) (King 1978). They occasionally nest in idle croplands such as
wheat stubble.

Ecology: Curlewsarrivein Colorado in April, lay eggsin May, and fledge young by mid June.
Most of Colorado’s adult birds have left the state by 15 July, leaving only the young-of-the-year
birds and migrants from the north, which leave by the end of August. Curlews winter along the
California coast, the Bgja peninsula, central and southern Texas, and throughout Mexico. They
feed on insects (especially grasshoppers, but also beetles and butterflies) and other invertebrates
(especially worms, crustaceans, and mollusks), but also take small vertebrates including the eggs
and young of other birds. Territory size reported across their range varies from 6 to 14 ha (15-35
ac). Many territories are reused in subsequent years, perhaps by the same individuals.

Management I ssues and Conservation Recommendations: Grasshopper control is detrimental,
given the species’ dependence on grasshoppers and other invertebrate prey. Adopt Integrated Pest
Management practices to retain some populations of the prey species.

Curlews will not renest if the nest is destroyed. Grazing by sheep in shortgrass reportedly is more
detrimental than grazing by cattle, as sheep graze an area more completely and to a shorter height,
and their habits of grazing across abroad front and traveling in tight herds results more often in
nest destruction. Maintain a landscape mosaic of grassland parcels of different heights and
densities to provide habitat for foraging, nesting, and brood-rearing. Protect the area around
known nest sites, because birds often reuse the same territories.

Status and Reasonsfor Concern: This species has a high conservation need locally and
throughout itsrange. This speciesis on the national Watch List, indicating a high conservation
need throughout itsrange. Thisisa CDOW Species of Special Concern, and a Sensitive Species
in USFS Region 2. Within the Central Shortgrass Prairie, BBS data show a statistically significant
annual rate of decline between 1966 and 1996 (-10.00%; P = 0.02; n = 25 routes). This speciesis
arguably the highest conservation priority in this physiographic area. Long-billed Curlews were
present on an average of 15.49% (SE = 2.10) of the BBS routes run in Physiographic Area 36 in
Colorado during 1988-1997, at an average abundance of 1.68 (SE = 0.21) individuals per route.
The mean number of routes run each year was 29.2 (SE = 2.28). This speciesis monitored by
MCB with point transects.
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Biological Objective: Increase the species’ distribution and abundance, based upon results from
the BBS and MCB monitoring programs.

Selected References: Allen 1980, Andrews and Righter 1992, Cochran and Anderson 1987,
Kingery 1998, McCallum et al. 1977.

BURROWING OwL (Athene cunicularia)

Associated Species. Other speciesthat may use habitat in a similar way and/or respond similarly
to threats, management, and conservation activities include Ferruginous Hawk, Rough-legged
Hawk, Swainson’s Hawk, Golden Eagle, Mountain Plover, and Horned Lark.

Distribution: Burrowing Owls nest from southern British Columbia east to southern Manitoba,
south to central Mexico, and west to Baja California; a digunct population occursin Florida. In
Colorado, Burrowing Owls breed throughout the eastern plains and in river valleys and mountain
parks elsewhere.

Habitat Requirements. These owlsresidein tregless areas with short vegetation (<10 cm; 4 in),
usually in association with prairie dog colonies. They nest in burrows dug by prairie dogs,
badgers, coyotes, or foxes. Some evidence suggests that they prefer larger prairie dog colonies,
perhaps because of decreased threat of predation.

Ecology: Some uncertainty surrounds the timing of specific breeding events by this species, due
to the relative difficulty of studying their underground nests. The owls arrive in Colorado at the
end of March and early April, and probably initiate nesting by early May. Fledged young appear
at the burrow opening from May through July. The birds leave for their wintering groundsin the
Southwest, Mexico, and Central America by mid October. The breeding season diet consists
primarily of insects, but small mammals are also taken.

Management I ssues and Conservation Recommendations: Loss of native grassland by
conversion to agriculture resultsin loss of foraging and nesting habitat; urbanization also destroys
habitat and elevates levels of disturbance by humans (noise, harassment by pets, collisonswith
vehicles). Maintain a 100 to 300 m (300—1,000 ft) buffer zone around Burrowing Owl nest
burrows and prohibit pesticide applications, rodent control, and other human disturbances within
this zone. Protect all coloniesin Colorado’s Front Range counties, where populations have
declined most precipitoudly.

Burrowing Owls in Physiographic Area 36 are heavily dependent on prairie dogs for burrows, for
burrow maintenance, and for the preferred low vegetation profile. Programs to control prairie dogs
are detrimental to owl populations because they lead to loss of breeding habitat, and because some
chemical controls are harmful to owls. Prairie dog management on private land should am to
control rather than eradicate. Encourage private landownersto retain prairie dog populations at
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the highest level compatible with economic activities on the land, to employ nonlethal means of
control (trapping and relocating, barrier fences), to treat only active prairie dog burrows, to avoid
burrows that show evidence of use by Burrowing Owls (presence of feathers or white droppings,
or entrances lined with livestock manure), and to fumigate burrows in the spring before the owls
arrive or bait in the fall after the owis have lft.

Control of the principal prey species (grasshoppers, crickets, beetles) can also harm populations
because insecticides have direct (toxic) and indirect (loss of prey) effects on the birds. Postpone
the use of insecticides until after young owls have fledged (i.e., after the end of July).

Because these owls habitually perch on the ground outside of a burrow entrance, “varmint”
hunters occasionally mistake them for prairie dogs or ground squirrels and shoot them. Educate
hunters on the ecological importance of the owls and provide information on identification.

Status and Reasonsfor Concern: This species has a high conservation need locally and
throughout itsrange. A high proportion (estimated at 24.7%) of this species total population
occurs within this physiographic area, indicating that this area has high responsibility for the
species conservation. ThisisaUSFS Sensitive Speciesin Region 2. Within Physiographic Area
36, BBS data do not show a statistically significant annual rate of change between 1966 and 1996
(P =0.41; n=45routes). Burrowing Owlswere present on an average of 54.02% (SE = 2.24) of
the BBS routes run in Physiographic Area 36 in Colorado during 1988-1997, at an average
abundance of 2.88 (SE = 0.30) individuals per route. The mean number of routes run each year
was 29.2 (SE = 2.28). This speciesis monitored by MCB with nocturnal surveys.

Biological Objective: Increase the species distribution and abundance, based upon results from
the BBS and MCB monitoring programs.

Selected References: Andrews and Righter 1992, Haug et a. 1993, Kingery 1998, Pezzolesi
1994.

CAsSIN's SPARROW  (Aimophila cassinii)

Associated Species. Other speciesthat may use habitat in a similar way and/or respond similarly
to threats, management, and conservation activities include Scaled Quail, Loggerhead Shrike, and
Lark Sparrow.

Distribution: Cassin's Sparrows breed in areas from northeastern Colorado and southeastern
Wyoming east to west-central Kansas, south through Texas to northern Tamaulipas, and northwest
to southeastern Arizona. Within Colorado, they nest throughout the eastern plains with highest
concentrations in the southeast. They winter in southern Arizona, New Mexico, and southern
Texas, south to central Mexico.
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Habitat Requirements. These sparrows inhabit shortgrass prairie with scattered shrubs
(including sand sagebrush, yucca, and rabbitbrush), which they use for song perches and nest
cover. Breeding birdswill accept awide range of shrub densities as long as grass cover exists.

Ecology: Cassin’'s Sparrows arrivein Colorado in early to mid April, but most do not initiate
nesting until late May. Incubation and brooding take place in June, and most young fledge by mid
July. Most birds have left for their wintering grounds by late September. The diet consists of
invertebrates (beetles, grasshoppers, crickets) and seeds.

Management Issues and Conservation Recommendations: Local populations of Cassin's
Sparrows exhibit extreme annual fluctuations, especially in peripheral areas of the range such as
Colorado. Populations appear to move around in response to precipitation patterns, most likely
because they affect vegetation growth, grass seed production, and invertebrate populations. Public
land managers and private landowners should be encouraged to create a landscape mosaic of
grassand parcels of different heights and densities to provide Cassin’s Sparrow populations
options for establishing breeding sites each year.

Heavy grazing can remove grass cover needed by breeding Cassin’s Sparrows, especidly in arid
regions where grasses are naturally short and sparse. However, in less arid parts of its range, this
species regularly utilizes grazed areas. This topic needs further study. Fire can also remove grass
cover and shrubs, and render the habitat unsuitable for Cassin’s Sparrows until the vegetation
recovers—up to two growing seasons in arid regions. Graze lightly (or avoid grazing) in areas of
short, sparse grasses. Where prescribed burns are used as a management tool, burn habitat
blocks in rotation, so that unburned blocks are always available.

Status and Reasonsfor Concern: This speciesison the national Watch List, indicating a high
conservation need throughout its range. A high proportion (estimated at 17.0%) of its total
population occurs within this physiographic area, indicating that this area has high responsibility
for the species conservation. Within the Central Shortgrass Prairie, BBS data do not show a
statistically significant annual rate of change between 1966 and 1996 (P = 0.15; n = 31 routes).
However, for the same period, BBS data revea a significant survey-wide decline (-2.5% per year;
P <0.01; n= 203 routes). Cassin’'s Sparrows were present on an average of 72.36% (SE = 3.07)
of the BBS routes run in Physiographic Area 36 in Colorado during 1988-1997, at an average
abundance of 33.54 (SE = 3.18) individuals per route. The mean number of routes run each year
was 29.2 (SE = 2.28). This speciesis monitored by MCB with point transects.

Biological Objective: Increase the distribution and abundance of the species, based upon results
of the BBS and MCB monitoring programs.

Selected References: Andrews and Righter 1992, Bock and Webb 1984, Dorn and Dorn 1995,
Faanes et al. 1979, Hubbard 1977, Kingery 1998.
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LARK BUNTING (Calamospiza melanocorys)

Associated Species; Other species that may use habitat in asimilar way and/or respond similarly
to threats, management, and conservation activities include Chestnut-collared Longspur and
Western Meadowlark.

Distribution: Lark Buntings breed throughout the Great Plains region, from southern Alberta east
to southwestern Manitoba, south through the Texas panhandle, and west to eastern New Mexico.
In Colorado, they breed on the eastern plains, with smaller numbers breeding in northwestern
Colorado, North Park, the San Luis Valley, and scattered grassland basins in western Colorado.

Habitat Requirements. These birds breed in open grassands with a mixture of short to tall
grasses and scattered shrubs, also sagebrush steppe. They prefer total vegetative cover of 70-90%,
with 60—70% shortgrass cover, 5-15% sedge and forb cover, and 10-15% bare ground; shrubs
and taller grass and forbs (necessary for shading nests) should total 10-30% (Finch et al. 1987).

Ecology: Birds arrive on the eastern plainsin late April-early May, with nesting initiated during
mid May to June and young fledged during June and July. Migration from Colorado to the winter
grounds occurs by late September athough some birds may overwinter; they winter in the southern
U.S. and Mexico. They feed on grasshoppers and other invertebrates and on grass and forb seeds.

Management I ssues and Conservation Recommendations. Heavy grazing renders shortgrass
habitats unsuitable by increasing the percentage of bare ground, and removing grass cover needed
by invertebrate prey (especially grasshoppers) and taller vegetation needed for nest shading.
Graze lightly in summer or heavily in winter to maintain the preferred vegetation structure.
Retain shrubs, cacti, and other tall vegetation.

Grasshopper control is detrimental, given the species’ dependence on grasshoppers and other
invertebrate prey. Adopt Integrated Pest Management practices to retain some populations of the

prey species.

Status and Reasonsfor Concern: This species has a high conservation need locally and
throughout itsrange. This speciesis on the national Watch List, indicating a high conservation
need throughout itsrange. Thisisthe Colorado state bird, making it a good flagship species for
conservation action. A very high proportion (estimated at 28.8%) of this species total population
occurs within this physiographic area, indicating that this area has high responsibility for the
species’ conservation. Within the Central Shortgrass Prairie, BBS data show a statistically
significant annual rate of decline between 1966 and 1996 (-1.7%; P = 0.01; n = 62 routes). Data
for Colorado for the same period show asimilar trend (-1.9%; P = 0.01; n = 43 routes). Lark
Buntings were present on an average of 85.27% (SE = 2.05) of the BBSroutesrunin
Physiographic Area 36 in Colorado during 1988-1997, at an average abundance of 129.91 (SE =
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15.80) individuals per route. The mean number of routes run each year was 29.2 (SE = 2.28).
This species is monitored by MCB with point transects.

Biological Objective: Increase the species’ distribution and abundance, based upon results of the
BBS and MCB monitoring programs.

Selected References: Andrews and Righter 1992, Creighton 1974, Finch et a. 1987, Kingery
1998, Wiens 1970.

GRASSHOPPER SPARROW (Ammodramus savannar um)

Associated Species. Other speciesthat may use habitat in a similar way and/or respond similarly
to threats, management, and conservation activities include VVesper Sparrows in migration and
Upland Sandpiper and Western Meadowlark during the nesting season.

Distribution: Grasshopper Sparrows breed in grasslands from southern British Columbia east to
southern Maine, south to central Florida, and west to northern Sonora. In Colorado, they nest
throughout the eastern plains, with highest concentrations in the northeast and near the South Platte
and Arkansasrivers.

Habitat Requirements. These sparrows use most types of grassland, especialy tallgrass and
midgrass, but also shortgrass where shrubs or tall forbs are present. In addition to native
grasslands, they will nest in CRP lands planted to taller grasses and may be heavily reliant on these
in the shortgrass region. Grasshopper Sparrows require some areas of bare ground since they
forage on the ground; however, it is unclear how much they need, as studies have described bare
ground cover in territories as ranging from 2% to 34%. In general, they prefer sites where much of
the vegetation is>10 cm (4 in) high. They are highly territoria, and require the presence of tall
forbs, scattered trees, or shrubs for singing perches; however, they avoid areas with more than
35% shrub cover.

Ecology: Grasshopper Sparrows arrive in Colorado in mid May and remain through September.
They initiate nesting in early June, and most young fledge by the end of July. They winter across
the southern tier of states, south into Central America. They eat mostly insects, especially
grasshoppers, but also other invertebrates and seeds.

M anagement | ssues and Conservation Recommendations. Grasshopper Sparrow populations
in aparticular location can vary widely from year to year, as the birds move around in response to
changesin their habitat. Thistendency isreinforced by its semi-colonial nesting habits.
Encourage public land managers and private landowners to provide a landscape mosaic of
grassland parcels of different structural stagesto provide Grasshopper Sparrow populations with
options for establishing breeding groundsin any given year.
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Grasshopper Sparrows are considered a grassand-interior species. In severa studies, including
some in Colorado, breeding popul ations were more abundant in areas distanced from other land-
use types, such as suburban devel opments, recreational trails, and cropland (Vickery 1996).
Provide suitable habitat in patches large enough—at least 12 ha (30 ac)—to accommodate
breeding birds.

Grasshopper Sparrow populations usually respond negatively to grazing or burning in areas where
grasses are dready comparatively short and sparse (Saab et a. 1995), due to loss of needed nest
cover and song perches. In some areas, vegetation requires several growing seasons to recover to
conditions suitable to this species. Graze lightly or not at all in areas of short, sparse grasses.
Burn grassand parcelsin rotation, such that some unburned habitat is always available.

Mowing operations in hayfields often destroy nests or exposes them to predators. Delay mowing
until after the completion of nesting, i.e., until late July.

Status and Reasonsfor Concern: This species has a moderately high conservation need
throughout its range, high representation in the physiographic area (14.8% of the total population),
and a declining population trend. Within the shortgrass physiographic area, BBS data show a
statistically significant annual rate of decline between 1966 and 1996 (-2.6%; P = 0.09; n = 54
routes). BBS data also show a significant annual rate of decline survey-wide for the same period
(-3.6%; P < 0.01; n = 1404 routes). Grasshopper Sparrows were present on an average of 70.98%
(SE = 1.88) of the BBS routes run in Physiographic Area 36 in Colorado during 1988-1997, at an
average abundance of 21.05 (SE = 1.31) individuals per route. The mean number of routes run
each year was 29.2 (SE = 2.28). This speciesis monitored by MCB with point transects.

Biological Objective: Maintain or increase the species distribution and abundance, based upon
results of the BBS and MCB monitoring programs.

Selected References. Andrews and Righter 1992; Bock and Webb 1984; Bock et al. 1992, 1993;
Kingery 1998; Vickery 1996.

McCowN’'SLONGSPUR (Calcarius mccownii)

Associated Species: Other species that may use habitat in asimilar way and/or respond similarly
to threats, management, and conservation activities include Mountain Plover and Horned Lark.

Distribution: McCown’s Longspurs inhabit grassands from southeastern Alberta east to southern
Saskatchewan, south through central North Dakota to northeastern Colorado. Within Colorado,
they breed primarily in northern Weld and northeastern Larimer counties.

Habitat Requirements. These birds breed in shortgrass, especially where vegetation cover is
sparse due to low soil moisture or grazing, or is interspersed with shrubs or taller grasses. They
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also nest in grazed mixed-grass prairies. Individuals often use sparsely-vegetated hilltops for
displaying and nesting. They require areas of bare soil and often place nests on barren hillsides.
Territoriesin Colorado averaged 45-79% shortgrass and 13-23% bare ground, with little or no
forb or cactus cover and few woody plants (although nestsinitiated late in the season are more
likely to be near shrub cover, perhaps for protection from solar radiation). Longspurs breed in
loose colonies.

Ecology: Longspursarrivein Colorado in late March, and often linger into November. They
initiate nesting by mid May, and most young fledge by mid July. Attempts to produce second
broods may account for their extended residence in Colorado. They winter in the southern U.S.
and northern Mexico. Their diet consists primarily of grass and forb seeds, but aso includes
grasshoppers, moths, beetles, and ants.

Management Issues and Conservation Recommendations. Conversion of native prairie to
cropland or other land cover types can reduce longspur populations. Preserve native shortgrass
prairie, especially in areas of sparsely-vegetated hills, a favored nesting site for this species.

Cattle grazing and prescribed burning may help create the short vegetation profile favored by
longspurs. Graze shortgrass at moderate intensity in summer, and graze taller grasses at
moder ate to heavy intensity.

Tall, exotic grass species do not provide suitable habitat for this species. Avoid planting taller
grasses on CRP and other lands.

Status and Reasonsfor Concern: This species has a high conservation need locally and
throughout its range; it is on the national Watch List. This speciesis not adequately sampled by
BBS surveys within the shortgrass physiographic area, and the data collected between 1966 and
1996 are too sparse to allow meaningful analysis of trends. McCown’s Longspurs were present on
an average of 9.71% (SE = 1.39) of the BBS routes run in Physiographic Area 36 in Colorado
during 1988-1997, at an average abundance of 2.88 (SE = 0.74) individuals per route. The mean
number of routes run each year was 29.2 (SE = 2.28). This speciesis monitored by MCB with
tracking transects.

Biological Objective: Maintain or increase the species distribution and abundance, based upon
results of the BBS and MCB monitoring programs.

Selected References. Andrews and Righter 1992, Creighton 1974, Creighton and Baldwin 1974,
Dechant et al. 1999, Graul 1980, Kingery 1998, With 1994.
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Lowland Riparian

Description and Ecology: Lowland riparian forests border streams as they flow out of the foothills
onto the eastern plains. Plains cottonwoods interspersed with thickets of willows and other shrubs
such as wild plums, hackberries, hawthorns, chokecherries, and box elder generally line these
streams in eastern Colorado. Many of these lowland riparian areas have been substantially altered
by humans to create residential, industrial, and recreational developments and to create highways
and gravel mines.

Various sources report that riparian forests comprise less than 3% of the total landscape, but up to
80% of the resident bird species use them for some part of their life cycle. Birds use this habitat
for nesting, cover, resting, migration stopover areas, and migration corridors. This system has the
richest avian species component of any of Colorado’s habitats. Common speciesin lowland
riparian forests in Physiographic Area 36 include American Kestrel, Eastern and Western Screech-
Owils, Great Horned Owl, Mourning Dove, Northern Flicker, Western Wood-Pewee, Western
Kingbird, Eastern Kingbird, House Wren, Black-billed Magpie, American Robin, Y ellow
Warbler, Blue Grosbeak, and Bullock’s Oriole (Andrews and Righter 1992, Krueper 1995, Howe
1996, Kingery 1998).

Importance and Conservation Status: Lowland riparian systems provide dispersal corridors for
woodland birds across otherwise tredless terrain. Well-defined, unique, and highly productive,
riparian areas are sendtive to disturbance (Melton et a. 1984).

Riparian ecosystems are important for both humans and wildlife. During historic times, humans
have used riparian zones intensively and have substantially atered much of this habitat to create
highways, gravel mines, and residential, industrial, and recreationa developments. Riparian
zones are convenient locations for those activities. They are also productive areas for domestic
livestock grazing. However, the impacts of domestic livestock are not as dominant asin high
elevation riparian zones (Melton et a. 1984, Wozniak 1995).

Unlike the high elevation riparian habitat in Colorado, much of the lowland riparian ecosystemis
in private ownership; consequently, it is much more susceptible to loss and degradation by urban
and industrial development, mining, road and trail development, and recreational development.

| mplementation Strategies:

Bird Monitoring
Goal: To monitor or track all breeding birds in the lowland riparian habitat and document
distribution, population trends, and abundance in a statistically acceptable manner.
Objective: All specieswith Al > 2 will be monitored with count-based methods.
Srategy: Monitoring will be accomplished through the combined efforts of agencies with
primary responsibility for managing this habitat.
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Srategy: Monitoring will continue to rely on BBS data, with data from CBO’s Monitoring
Colorado’s Birds (MCB) program incorporated as it becomes available.
Satus. MCB implemented lowland riparian habitat transects in 1999 and ran atotal of 25
transects; trend data should be available for most species within 5-12 years.
Objective: All specieswith Al # 2 will be tracked through count-based methods or their
presence/absence noted in the state.
Srategy: CBO’s MCB monitoring program will address this.
Satus. MCB monitoring was implemented on lowland riparian habitat beginning in 1999.
Objective: All colonia-nesting species will be monitored or tracked with colony counts.
Srategy: MCB will census al known colonies of Double-crested Cormorant, Great Blue
Heron, Black-crowned Night-Heron, and Snowy Egret.
Satus:. MCB demographic monitoring of colonial-nesters began in 1999.
Objective: Population demographic monitoring will be ingtituted for al speciesin lowland
riparian habitats with PT of 4 or 5.
Srategy: CBO’s MCB will address this objective.
Satus: MCB demographic monitoring will begin in 2001.

Habitat Monitoring
Goal: To document the amount, condition, and ownership of lowland riparian habitat in Colorado.
Objective: Develop collaborative efforts to use GIS in mapping lowland riparian habitat,
documenting amount, condition, and ownership.
Satus: Thiseffort has not been initiated to date. Potential collaborators include CDOW,
CNHP, CBO, USGS, and TNC.

Habitat Core Areas

Goal: To conserve unigue representatives and/or large, ecologically-functioning examples of
lowland riparian habitat in Colorado used by birds during the breeding season, during
migration, or during the winter.

Objective: Identify such areas, use agency- or organization-specific means of designating and
conserving them, and work with the appropriate agency or organization to promote
conservation activities.

Satus: None have been identified to date.

Objective: Identify riparian core areas that are appropriate for designation as Important Bird
Areas (IBAs), nominate them, and promote involvement of local groupsin conserving
these areas once they are designated.

Satus. Siteswith lowland riparian habitat were nominated in 1999, and the IBA committee
will make final selectionsin 2000.

Objective: To maintain or increase the quantity and quality of lowland riparian habitat on
private lands.

Srategy: Promote collaboration/cooperation between agencies, organizations, and
individuals in conserving unique representatives/core areas with multiple ownership.
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Srategy: Encourage landowners to take advantage of funding opportunities for creating,
restoring, and maintaining lowland riparian habitat on their properties. Suitable
opportunities include NRCS s WHIP and EQIP, USFWS's Partners for Wildlife
program, and the Conservation of Private Grazing Land and Voluntary Debt-for-Nature
Contract provisions of the 1996 Farm Bill.

Srategy: Encourage private owners of existing mature and late-successional
cottonwood-riparian communities along Colorado's lowland river systems to adopt
grazing systems and other management practices that maintain and enhance stand
conditions and ecosystem integrity.

Srategy: Encourage private owners of Colorado's lowland riparian lands to replant native
cottonwoods and willows along stream reaches that have become degraded.

Objective: To maintain or increase the quantity and quality of lowland riparian habitat on

public lands.
Srategy: Integrate the BCP into management plans for public landsin the physiographic
area.

Srategy: Encourage public managers of existing mature and late-successiona
cottonwood-riparian communities along Colorado's lowland river systems to adopt
grazing systems and other management practices that maintain and enhance stand
conditions and ecosystem integrity.

Srategy: Encourage public managers of Colorado's lowland riparian lands to replant
native cottonwoods and willows aong stream reaches that have become degraded.

Site-based Conservation
Goal: To conserve loca breeding sites, wintering sites, and migration stopover sites that are
important for the conservation of lowland riparian priority species.

Objective: Identify agency- or organization-specific means of designating and conserving key
local sites. Work with appropriate agencies and organizations to designate such sites, and
promote conservation activities.

Objective: Identify key local sites that are appropriate for designation as | BAs, nominate them,
and promote involvement of local groups in conserving these areas once they are
designated.

Satus. Siteswith lowland riparian habitat were nominated in 1999, and the IBA committee
will make final selectionsin 2000.

M anagement Practices
Goal: To promote management practices that benefit birds in lowland riparian habitat.
Objective: Produce Best Management Practices manual for lowland riparian habitat.

Objective: Identify key landowners and land managers and encourage them to incorporate
BMPs into management plans for public and private lands.

| nter state/I nter national Wintering Grounds



Colorado Partners in Flight Bird Conservation Plan - Version 1.0, January 2000 Page 54
Physiographic Area 36: Central Shortgrass Prairie - Lowland Riparian

Goal: To conserve the wintering ground habitat used by Colorado’s migratory lowland riparian
birds outside of the State.
Objective: Identify the wintering distribution and key habitat associations of priority species.
Objective: Track amount of available habitat on the wintering grounds.
Strategy: Utilize GIS (state GAP projects, Heritage Program, and/or CBO).
Srategy: Coordinate with appropriate state PIFs, domestic and foreign government
agencies, and NGOs to obtain data.
Objective: To protect wintering habitat for lowland riparian birds.
Srategy: Coordinate with appropriate state PIFs, domestic and foreign government
agencies, and NGOs to protect wintering habitat through Habitat Core Areas and Site-
based Conservation goals and objectives.

Migration Concerns
Goal: To protect migratory stopover habitat for lowland riparian birds.
Objective: Identify important migratory stopover areas for priority species that breed in
Colorado, and key sitesfor priority species that breed elsewhere.
Objective: Track amount, condition, and ownership of key migratory stopover sites.
Srategy: Coordinate with appropriate state PIFs, domestic and foreign government
agencies, and NGOs to protect migratory habitat through Habitat Core Areas and Site-
based Conservation goals and objectives.

Outreach and Education
Goal: To provide information on lowland riparian habitat birds (conservation, habitat needs,
natural history, etc.) to children, teachers, naturalists, landowners, natural resource
professionals, and other interested parties.
Srategy: Make educational materias available at local nature centers and natural resource
agency offices.
Srategy: Hold workshops and field programs for teachers.
Srategy: Hold workshops and field programs for natural resource professionals (CDOW,
BLM, NRCS, and USFS staff).
Srategy: Present information at Teacher Association meetings, conferences, other annual
meetings.
Srategy: Submit manuscripts to popular magazines for children and adults.

Research Priorities
Goal: Toidentify and facilitate research that will aid in understanding and managing riparian
habitats for Colorado’ s birds.
Objective: To identify the top ten research needsin lowland riparian habitat in Colorado.
Srategy: Update the list of research needs annually to reflect shifting conservation
priorities and to remove research needs from the list as they are investigated.
Srategy: Solicit input from researchers and managers on research needs and
accomplishments.
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Satus. The following research needs have been identified:
1. Theimpact of Brown-headed Cowbird nest parasitism on the reproductive success of
Bell’s Vireo and other riparian species.
2. Theimpact of competition for nest cavities with European Starlings on Lewis's
Woodpecker reproductive success.
3. Theimpact of westward expansion of birds of the eastern deciduous forest.
4. Theinfluence of exatic plant species (especially Russian-olive and tamarisk) on
habitat suitability during breeding, wintering, and migration periods.
5. Theimpact on habitat suitability during breeding, wintering, and migration periods of
livestock grazing in lowland riparian habitat.

Objective: Facilitate investigations to answer these questions.

Srategy: Provideinformation about priority needs to universities, public and private
research entities, identify funding sources, and promote collaboration between
management and research agencies.

Priority Species Accounts. Two species are identified as high priority in lowland riparian habitat
in Physiographic Area 36: Lewis' s Woodpecker and Bell’s Vireo.

LEWIS' SWOODPECKER (Melanerpes lewis)

Associated Species: Other species that may use habitat in asimilar way and/or respond similarly
to threats, management, and conservation activities include American Kestrel, Great Horned Owl,
Northern Flicker, Western Kingbird, Eastern Kingbird, Y ellow Warbler, and Bullock’ s Oriole.

Disgtribution: Lewis s Woodpeckers breed from central British Columbia and western Alberta
south to northern Mexico, and as far east as eastern Wyoming. In Colorado, Lewis's
Woodpeckers reside in the valeys, plains, and foothills from 1100 to 2400 m (3,500-8,000 ft) in
elevation. In Physiographic Area 87 in western Colorado, Lewis s Woodpeckers are fairly
common summer residents in central and southwestern valleys, but rare north of the Colorado
River.

Habitat Requirements. Lewis s Woodpeckers breed in riparian forests, agricultural areas, and
urban areas when they contain scattered, mature cottonwoods adjacent to areas of low vegetation,
such as ungrazed or lightly grazed grassands, mowed hayfields, or fallow fields. In southeastern
Colorado, mean dbh of nest treeswas 112.6 cm (44.3 in), significantly greater than that of unused
trees (Vierling 1997). These woodpeckers avoid dense riparian forests, and those which contain
Red-headed Woodpeckers. They excavate their nesting and roosting cavities in the soft wood of
dead or decaying trees, or rely on natural cavities or cavities excavated by other woodpeckers; they
have relatively weak bills and skulls and cannot excavate cavities in sound wood.
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Ecology: Lewis s Woodpeckersinitiate nesting by late April, and most young leave the nest by
the end of July. Their diet during the warmer months consists largely of flying insects caught on
thewing. During colder months, the diet shiftsto nuts, grains, and berries.

Management I ssues and Conservation Recommendations. Lewis s Woodpeckers depend
upon large trees and snags and are sensitive to disturbance at the nest. Reduce or eliminate
activities that degrade the structure and quality of the overstory or understory of riparian systems.
Do not permit timber cutting within 30 m (100 ft) of theriparian area. Locate recreational
facilities such as roads, trails and campgrounds up, out of riparian areas.

Competition with European Starlings for limited nest cavities may limit breeding success of this
speciesin some areas. Research ways to reduce competition from these unprotected, introduced
birds.

Status and Reasonsfor Concern: This species has a high conservation need locally and
throughout itsrange. It ison the national Watch List and is a USFS Sensitive Speciesin Region 2.
Lewis s Woodpeckers are not adequately monitored by the BBS in Physiographic Area 36, and
data are too sparse to permit meaningful analysis of trends. This species was present on an
average of 6.40% (SE = 1.46) of BBS routes run in Physiographic Area 36 in Colorado,
1988-1997, at an average abundance of 0.13 (SE = 0.04) individuals per route. The mean number
of routes run each year was 29.2 (SE = 2.28). This speciesis monitored by MCB with tracking
transects.

Biological Objective: Increase the species distribution and abundance, based upon results of
BBS and MCB monitoring programs.

Selected References: Andrews and Righter 1992, Hadow 1973, Kingery 1998, Tobalske 1997,
Vierling 1997.

BELL'SVIREO (Vireo bdllii)

Associated Species: Other species that may use habitat in asimilar way and/or respond similarly
to threats, management, and conservation activities include Brown Thrasher, Common
Y ellowthroat, Y ellow-breasted Chat, and Blue Grosbesk.

Distribution: Bell’s Vireos breed in Northern Mexico and Central and Southwest U.S. In
Colorado they nest on the northeastern plains along the South Platte, Arikaree, and Republican
rivers, and very rarely in riparian areas el sewhere on the eastern plains.

Habitat Requirements. Bell’s Vireos require dense lowland riparian shrubs for nesting and
foraging habitat.
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Ecology: In April and early May, these vireos return to their breeding grounds from wintering in
western Mexico and Central America. The breeding season beginsin late May. Nesting is
completed by early August, and fall migration beginsin early September. Their diet consists
almost exclusively of insects, but they eat some berries late in the summer.

Management Issues and Conservation Recommendations. Bell’s Vireos have experienced
significant declines in the central U.S. in recent years, for reasons not clearly understood. They
were probably never abundant in Colorado because of a paucity of suitable habitat. Protect
shrubby riparian zones from activities that degrade them, such as channelization, aggregate
mining, grazing, urbanization, and devel opment of roads and recreational facilities.

Brown-headed Cowbird nest parasitism causes substantial declines in nesting success in some
areas. Reduce or eliminate livestock grazing in areas with Bell’ s Vireo breeding populations.
Plant suitable shrubby vegetation in riparian zones in northeastern Colorado to expand habitat
patches for vireos and to deter cowbirds.

Status and Reasonsfor Concern: This species has a high conservation need locally and
throughout its range, and is on the national Watch List. Bell’s Vireos are not adequately monitored
by BBS in the shortgrass physiographic area, and the data are too sparse for meaningful analysis of
trends. However, BBS data from 1966 to 1996 reveal a statistically significant, survey-wide
annua rate of decline (-3.4%; P < 0.01; n = 248). This speciesis monitored by MCB with
statewide census.

Biological Objectives. Increase the species distribution and abundance, with progress toward
meeting this objective measured by returns from BBS and MCB monitoring programs.

Selected References: Andrews and Righter 1992, Brown 1993, Kingery 1998.
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Shore/Bank

Description and Ecology: On the Great Plains, shore and bank habitats historically were restricted
largely to rivers (Licht 1997). Descriptions of avery wide South Platte River flood plain bordered
by only afew trees and laced with sandbars are common (Knopf and Scott 1990, Kingery 1998).
The flood plain geomorphology of the Arkansas River suggests that, although not as wide as the
South Platte, it also was marked with numerous sandbars. This habitat is formed by two ecological
processes, erosion and flooding (Busch and Scott 1995). The former continues today while the
latter is highly dtered. 1dands, beaches, and sandbars are greatly diminished in number and

extent, resulting in declines of birds that utilize these habitats (Andrews and Righter 1992). Simply
put, these land forms are not being created as large or as often as historical records indicate they
once were.

The current extent of beaches and shorelinesis greatly diminished along rivers, but man has
created a new source of these habitats—reservoirs. The excavation and water management of
reservoirs creates shoreline and beach. Such beaches are now the key remaining breeding sites for
two priority bird species. The persistence of these habitats depends upon water levels remaining
below capacity during the breeding season and/or upon adequate windblown deposits, usually
from reservoir bottoms, creating active beach and dune ecosystems.

Bank habitat results from erosion. The habitat generally occurs along stream or valley corridors,
but can occur in other areas where dope is excessive relative to the soilsit is supporting. Banks
are also a common feature of man-made habitats, e.g., mines, highway embankments, and borrow
pits. Thereislikely adecrease in the natural bank formations along many stream courses;
however, there is also an increase in the same due to manmade features.

Although shore/bank habitats support some vegetative growth, they are most notable for their lack
of vegetation. The actions of inundation, waves, and wind greatly inhibit vegetative growth. In
fact, relatively small increasesin plant density and height make the habitat unsuitable for most
shore/bank bird species.

In addition to providing breeding habitat for afew species, the shore/bank habitat provides
foraging habitat for many other species. Evenin the winter, these habitats are often occupied by
Horned Larks, pipits, and various sparrows.

Importance and Conservation Status: Thirteen of Colorado’ s breeding bird species are dependent
on shore/bank habitats. Thisis 5% of the breeding species on less than 1% of the state’' s surface
area. Shore/bank obligates have specialized adaptations necessary to achieve breeding successin
these harsh habitats. As so often happens in nature, these specialized adaptations, combined with
the small areas that the birds occupy, make shore/bank species highly susceptible to human-caused
changes in the environment. Such changes are almost certain because these habitats are associated
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with water; in the arid West, the association of an important habitat type with water is reason for
concern.

Two of the three high priority species, Piping Plover and Least Tern, no longer breed in native
habitat in Colorado; al of their reproduction takes place on the shores and idlands of reservoirs.
The third, the Snowy Plover, hasits largest populations associated with reservoirs. Itisironic that
the sources that altered the native habitats to water management have also created the last nesting
areas for these birds. Reservoir management has become the key to successfully conserving these
birdsin Colorado (Nelson 1998a,b).

Although people have created an abundance of shore and beach around reservoirs, only afew
reservoir sites meet the requirements of these speciaized birds. Key threatsto birdsin this habitat
include flooding, trampling by livestock, predation, overheating of eggs and young, off-road
vehicle traffic, and vegetation encroachment (Gaines and Ryan 1988; Haig et a. 1992; Nelson
1998a,b). The rarity of existing breeding sites necessitates a site-specific approach to
management, and raising the numbers of sites and birds should be a key strategy.

Least Terns and Piping Plovers are critically imperiled in Colorado. Each species has fewer than
25 pairs breeding in Colorado. Where they occur on state-managed land, the sites receive
intensive management. But the control of water levelsis critical to success and dependent upon
private water users.

Shore and bank habitat suitable for reproduction of the high priority species has always been rare,
and natural occurrences of these habitats have all but disappeared. The development and

mai ntenance of reservoirs has created surrogate patches of habitat, however, and these are now the
only sites used by these species. Treating water as a property and managing it for a variety of
purposes has presented significant challenges to conservation success and has resulted in urgent
conservation needs for the high priority species.

| mplementation Strategies:

Bird Monitoring
Goal: To monitor or track al breeding birdsin the shore/bank habitat and document distribution,
population trends, and abundance in a statistically acceptable manner.
Objective: All specieswith Al > 2 will be monitored with count-based methods.
Srategy: Monitoring will be accomplished through the combined efforts of agencies with
primary responsbility for managing this habitat.
Srategy: Monitoring will continue to rely on BBS data, with data from CBO’s Monitoring
Colorado’ s Birds (MCB) program incorporated as it becomes available.
Objective: All specieswith Al # 2 will be tracked through count-based methods or their
presence/absence noted in the state.
Srategy: CBO’'s MCB monitoring program will address this.
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Objective: Population demographic monitoring will be instituted for all speciesin shore/bank
habitats with PT of 4 or 5.
Satus: 1n 1999 there are no species known to have PT scores of 4 or 5.
Objective: Monitor al priority birdsin shore/bank habitatsin Colorado. Monitor the Least
Tern, Snowy Plover, and the Piping Plover.
Srategy: Monitor Snowy Plover breeding activity at documented sites.
Srategy: Monitor Least Tern breeding numbers at documented sites using direct count
methods.
Srategy: Monitor Piping Plover breeding numbers at documented sites using direct count
methods.
Srategy: Establish avolunteer “nest guardian” program, to monitor and protect active
nests.

Habitat Monitoring
Goal: To document the amount, condition, and ownership of shore/bank habitat in Colorado and
the extent and quality of breeding sites for priority species.

Objective: Develop collaborative efforts to use GIS in mapping shore/bank habitat,
documenting amount, condition, and ownership.

Satus: Thiseffort has not been initiated to date. Potential collaborators include CDOW,
CNHP, CBO, USGS, and TNC.

Objective: Monitor known breeding habitat of priority species annually for condition and need
for updated conservation strategies. The quality of occupied sites should be monitored as
determined in applicable management plans. However, due to the high speed of change,
annua monitoring is likely to be required.

Habitat Core Areas
Goal: To conserve unique representatives and/or large, ecologically-functioning examples of
shore/bank habitat in Colorado used during the breeding season, during migration, and/or
during the winter.
Objective: Identify at least three landscapes with suitable conditions for conservation of
priority species and seek conservation status for appropriate breeding habitats.

Srategy: Coordinate activities with the conservation activities of state agencies, NGOs,
local governments, private landowners, and federal agencies currently working in the
arees.

Objective: Identify areas where Snowy Plovers and Piping Plovers are known to stage prior to
migration. Seek conservation status that will preserve the landscape functions of
identified areas.

Site-based Conservation
Goal: To conservelocal breeding sites, migratory stopover sites, and wintering sites in shore/bank
habitats that are important for the conservation of priority species. Due to the discrete
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and relatively small areasin this habitat category, site-specific strategies are likely to be
highly efficient.

Objective: Seek conservation status for those known breeding sites of priority speciesthat are
regularly occupied.

Objective: Identify reservoirs or other potentially suitable breeding habitat and develop
conservation strategies that are compatible with long term conservation needs of priority
birds, e.g., the management of the John Martin Reservoir provides opportunities to create
and maintain habitat below the dam in the Arkansas River.

Objective: Develop land protection strategies to ensure that critical sites are not threatened
with incompatible land use changes. The future of lakeside property is uncertain in the
plains counties. However, if adjacent states are an example, our reservoirs may become
highly popular recreation sites, followed soon by residential expansion. Notably, thisis
not simply athreat, but creates opportunities for conservation as well.

Management Practices
Goal: To promote management practices that benefit birds in shore/bank habitats.

Objective: Implement site-specific management strategies for known existing breeding sites of
Least Tern and Piping Plover as developed by the CDOW (Slater 1994).

Objective: A Best Management Practices (BMP) manua will be produced and distributed.
The manua will include the following recommendations:
1. Maintain reservoir levels that support reproduction of the terns and plovers. Develop
incentives for water usersto free up shoreline for birds when they have adequate water to
store.
2. Maintain high habitat quality on islands that are currently occupied breeding habitat.
Water levels need to be low enough to expose the idand, but high enough to prevent the
creation of aland bridge. Such bridgesinvite predators and livestock.
3. Exclude livestock from nesting areas during the nesting period; use livestock for post-
breeding vegetation reduction. Dense vegetation may preclude nesting. Vegetation
removal is often the goa in these habitats. Effective grazing intensities can be attained
with cattle, but can also be attained with other species, e.g., goats.
4. Develop recreation plans at known breeding sites that support the persistence of
breeding activity. Recreationa disturbance can be a critical stressfor priority species.
Thisis especially the case where nesting occurs on recreational destination points. high
dunes, idands, and spits. In the searing heat of summer, it only takes afew minutes of
exposure to kill the eggs or chicks. Habitat management should include appropriate
people management as well.
5. Wherever possible use ecological processes to maintain vegetation within the range of
suitable variation for priority species. Where flooding and/or grazing are not available it
may be critical to manually manipulate vegetation.
6. Manage predators at each site in amanner dictated by local conditions. Predators can
have severe impacts on the small populations of high priority species. The maintenance
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of water barrierswill exclude most terrestrial predators. However, in reservoirs, gulls
have increased in numbers and now present predation problems for the smaller species.
7. Create spitsand idands. While management is still required, these areas are the most
isolated and permit easier monitoring.

Satus. Production has not yet been initiated.

Objective: Identify key landowners and land managers and encourage them to incorporate best
management practices to conserve shore/bank birds and their habitat. The needs of
priority bird species of the shore/bank habitat should be considered in public reservoir
management plans. Work with private landowners and irrigation companiesto gain
voluntary cooperation.

Objective: Promote the creation of habitat for plovers and terns in protected areas with
adequate management (e.g., a state park or state wildlife area) (Nelson 1998b).

I nter state/I nter national Wintering Grounds
Goal: To conserve the wintering ground habitat used by birds of shore/bank habitats.
Objective: Track the amount of habitat available on the wintering grounds.
Srategy: Utilize GIS (state GAP projects, Heritage Program, and/or CBO).
Srategy: Coordinate with appropriate state PIFs, domestic and foreign government
agencies, and NGOs to obtain data.
Objective: Protect key tracts of wintering habitat.
Strategy: |dentify the wintering distribution and key habitat associations of priority species.
Srategy: Coordinate with appropriate state PIFs, domestic and foreign government
agencies, and NGOs to protect wintering habitat through Habitat Core Areas and Site-
based Conservation goals and objectives.

Migration Concerns
Goal: To protect migratory stopover habitat of birds of shore/bank habitats as they migrate outside
of the State.
Objective: Identify important migratory stopover areas for priority species that breed in
Colorado, and key sitesfor priority species that breed elsewhere.
Objective: Track amount, condition, and ownership of key migratory stopover sites.
Srategy: Coordinate with appropriate state PIFs, domestic and foreign government
agencies, and NGOs to protect migratory habitat through Habitat Core Areas and Site-
based Conservation goals and objectives.

Outreach and Education
Goal: To provide information on shore/bank birds (conservation, habitat needs, natura history,
efc.) to children, teachers, naturalists, landowners, natural resource professionas, and
other interested parties.
Srategy: Make educational materials available at local nature centers and natural resource
agency offices.
Srategy: Hold workshops and field programs for teachers.
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Srategy: Hold workshops and field programs for natural resource professionals (CDOW,
BLM, and USFS staff).

Srategy: Present information at Teacher Association meetings, conferences, other annual
meetings.

Strategy: Submit manuscripts to popular magazines for children and adults.

Srategy: Provide landowners with information on the needs of shore/bank species and the
role of private lands in conservation.

Strategy: Each spring, supply local media outlets with general information on the natural
history and conservation needs of priority species and on current conservation efforts.

Srategy: Provide guided viewing opportunities for personsinterested in seeing priority
Species.

Research Priorities
Goal: Toidentify and facilitate research that will aid in understanding and managing shore/bank
habitats for Colorado’ s birds.
Objective: To identify the top ten research needs in shore/bank habitat in Colorado.

Srategy: Update the list of research needs annually to reflect shifting conservation
priorities and to remove research needs from the list as they are investigated.

Srategy: Solicit input from researchers and managers on research needs and
accomplishments.

Satus. The following research needs have been identified:

1. Determine the status, variability, and locations of existing and potential breeding
habitat.

2. Determine the most effective ways to design and manage reservoirs to maximally
benefit the high priority birds.

3. Determine methods to manage instream impoundments to create riverine sandbar
habitat.

4. Determine the hydrological regime that would restore adequate sandbar habitat in the
Arkansas River below John Martin Reservoir. The management of reservoirsto restore
more natural flow regimes downstream is being investigated throughout the West. Most
of the research impetus is to benefit endangered fishes in the respective rivers. However,
asimilar need is present on the South Platte and Arkansas rivers of eastern Colorado with
respect to the shore/bank birds identified herein. With only small reservoirs on the South
Platte, it islikely that the greatest benefits for the birds could be attained in the Arkansas
drainage.

Srategy: Facilitate investigations to answer these questions by providing information
about priority needs to universities, public and private research entities, identifying
funding sources, and promoting collaboration between management and research
agencies.
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Priority Species Accounts: Three species are identified as high priority birds for shore/bank
habitats in Physiographic Area 36: Snowy Plover, Piping Plover, and Least Tern. Fewer than 25
pairs each of Piping Plovers and Least Terns are known to breed in Colorado.

SNowy PLoOVER (Charadrius alexandrinus)

Associated Species: Other species that may use habitat in asimilar way and/or respond similarly
to threats, management, and conservation activities include Piping Plover, Killdeer, Spotted
Sandpiper, American Avocet, Black-necked Stilt, and Least Tern.

Distribution: Snowy Plovers breed along the West and Gulf coasts, throughout much of Nevada,
southern Washington, northern Utah, southeastern Kansas, the Oklahoma and Texas panhandles,
and southeastern New Mexico. Within the Central Shortgrass Prairiein Colorado, they breed on
the shores of reservoirs near the Arkansas River between La Juntaand Lamar.

Habitat Requirements. Snowy Plovers nest on sandy beaches or alkaline flats with little or no
vegetation; nests are located within 150 m (500 ft) of water.

Ecology: Snowy Ploversarrivein Colorado in mid April. They initiate nests as early as mid April
and as late as early July; the later dates are probably renesting attempts after failed nests rather than
second clutches after successful nests. Most birds have left the state by the end of September. The
diet conssts of terrestrial and aquatic invertebrates.

Management Issues and Conservation Recommendations. Snowy Plovers nest sitesand
breeding success are sensitive to water levels, which are subject to management for irrigation and
other uses. Integrate Showy Plover nesting habitat needs into reservoir management plans.

Nest depredation hampers productivity, but experimental predator exclosures failed to improve
nest success rates, probably because they did not exclude smaller predators such as snakes and
rodents. Humans and domestic animals can destroy nests. Establish area closures with fences and
signsto restrict access within 150 m (500 ft) of known nest sites.

Status and Reasonsfor Concern: This species has a high conservation need locally and
throughout its range; fewer than 100 pairs nest in Colorado. This speciesis on the national Watch
List, indicating a high conservation need throughout its range. Due to its small numbers and
limited range, this speciesis not monitored by the BBS within Physiographic Area 36. This
species is monitored by CDOW.

Biological Objective: Increase the species distribution and abundance, based on results of the
CDOW or other monitoring programs.



Colorado Partners in Flight Bird Conservation Plan - Version 1.0, January 2000 Page 65
Physiographic Area 36: Central Shortgrass Prairie - Shore/Bank

Selected References: Andrews and Righter 1992; Estelle and Mabee 1994, 1995; Kingery 1998;
Page et al. 1995.

PIPING PLOVER (Charadrius melodus)

Associated Species. Other speciesthat may use habitat in a similar way and/or respond similarly
to threats, management, and conservation activities include Snowy Plover, Killdeer, Spotted
Sandpiper, American Avocet, Black-necked Stilt, and Least Tern.

Distribution: Piping Plovers breed in southern Alberta, Saskatchewan, and Manitoba, northern
Montana, North and South Dakota, Nebraska, northern Michigan, and aong the Atlantic coast
from Newfoundland to North Carolina. In Physiographic Area 36 in Colorado, they nest only on
reservoirsin the vicinity of the Arkansas River, between Las Animas and Lamar.

Habitat Requirements. These plovers require sandy beaches (mainland or islands) or alkaline
flats with little or no vegetation; nests are located within 250 m (275 yd) of water.

Ecology: Piping Ploversarrivein Colorado in late April, and initiate nesting in early May,
although they may renest after failed nests through July. Most birds have | eft the state by the end
of September to spend the winter in the southern and southeastern states along the Atlantic and
Gulf coasts.

Management Issues and Conservation Recommendations. Nest site availability and breeding
success are senditive to water levels, which are subject to management for irrigation and other uses.
Nest depredation hampers productivity, but experimental predator exclosures failed to improve
nest success rates, probably because they did not exclude smaller predators such as snakes and
rodents (Estelle and Mabee 1994, 1995). Area closures can protect known nest sites from
disturbance or destruction by humans and domestic animals; the boundaries of such closures
should be situated at least 150 m (500 ft) from known nests. Attempts to rel ocate nests away from
rising waters or human activity rarely succeed. Vegetation encroachment into suitable habitat
restricts nesting opportunities; vegetation should be removed from nesting sites by mechanical
means or by flooding outside of the late April to late August nesting season. Management efforts,
including alteration of water management schemes and habitat manipulation, should follow the
guidelines of the state and federal recovery plans (Sater 1994, U.S. Fish and Wildlife Service
1996).

Status and Reasonsfor Concern: This species has a high conservation need locally and
throughout itsrange. The Piping Plover islisted as Threatened at the federal and state (Colorado)
levels. Fewer than 6,000 birds were tallied during an extensive North American breeding census
in 1996; fewer than 20 birds were found in Colorado, and many of them were unpaired males.
Due to its small numbers and limited range, this species is not monitored by the BBS. Results of
the International Piping Plover Census indicated that the continental population increased 7.8%
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between 1991 and 1996, although the total population is still periloudly low; in Colorado, the 1991
census recorded 19 birds, while the next census in 1996 found 13 birds. This speciesis monitored
by CDOW and USFWS.

Biological Objective: Increase the species’ distribution and abundance, based upon results of
CDOW censuses, the Internationa Piping Plover Census, and other monitoring programs.

Selected References: Andrews and Righter 1992, Haig 1992, Kingery 1998.
LEAST TERN (Sterna antillarum)

Associated Species. Other speciesthat may use habitat in a similar way and/or respond similarly
to threats, management, and conservation activities include Snowy Plover, Piping Plover, Killdeer,
American Avocet, Black-necked Stilt, and Spotted Sandpiper.

Disgtribution: Least Terns nest along the East, West, and Gulf coasts, and inland along the
Missouri and Mississippi river drainages. In Physiographic Area 36 in Colorado, they nest only on
reservoirsin the vicinity of the Arkansas River, between Las Animas and Lamar.

Habitat Requirements. Least Terns nest on sandbars, isands, beaches, and alkali flats with little
or no vegetation, athough they will tolerate more vegetation than the plover species. Vegetation
provides thermal and hiding cover for chickslater in the season. Nests are often |ocated within 20
m (65 ft) of water. Nesting successis higher on idands than on the mainland, probably due to
restricted access by terrestrial predators.

Ecology: These semi-colonial terns place their nests from afew meters to hundreds of meters
apart from one another. Adults arrive in Colorado in mid May and initiate nesting between late
May and early July. Most young leave the nest by mid August, and most birds leave the state by
mid September. Least Ternswinter in Central and South America. They feed primarily on fish,
but may also take terrestrial and aguatic invertebrates.

Management Issues and Conservation Recommendations. Disturbance or destruction by
humans and domestic animals often leads to nest failure. Least Terns will accept artificial idands
for nesting, but they will not use freshly made idands until the soils have settled and become
stable. Management efforts, including alteration of water management schemes and habitat
manipulation, should follow the guidelines of the federal and state recovery plans (Sdle and
Harrison 1990, Sater 1994).

Status and Reasonsfor Concern: This speciesislisted as Endangered at the federa and state
(Colorado) levels. Fewer than 50 pairs breed in Colorado. Due to its small numbers and limited
range, this speciesis not monitored by the BBS. This speciesis monitored by CDOW and
USFWS.



Colorado Partners in Flight Bird Conservation Plan - Version 1.0, January 2000 Page 67
Physiographic Area 36: Central Shortgrass Prairie - Shore/Bank

Biological Objective: Increase the species distribution and abundance, based on results of
CDOW censuses or other monitoring programs.

Selected References: Andrews and Righter 1992, Kingery 1998, Thompson et al. 1997.
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Wetlands

Description and Ecology: The habitat category of wetlands encompasses a large variety of
ecosystems of large and small proportions. The state of Colorado has numerous representatives of
thisvariety: marshes, wet meadows, seeps, springs, rivers, lakes, ponds, swamps, fens, bogs,
hanging gardens, and playas (Windell et al. 1986, Benedict 1991). Many of Colorado’ s wetlands,
including some that support priority species, are artificial. Such wetlandsinclude irrigated
meadows and man-made reservoirs, lakes, and ponds with their associated marshes. Less than 3%
of the surface area of Colorado originally occurred as wetlands (Dahl 1990). Approximately 40%
to 60% (0.4-1.2 million ha; 1-3 million ac) of the origina wetlands area has been lost (Dahl 1990,
Wilen 1995). Losses are greater proportionately in wetlands than in other habitat typesin
Colorado.

Wetlands in Colorado range in size from afew square meters (e.g., springs and splash pools) to
large areas of wet meadows and riparian wet forests. They also include wetlands along riparian
corridors that may continue for many kilometers, yet are quite narrow. (Discussion of riparian
habitats will be found in the appropriate section: lowland riparian or high elevation riparian
habitats) What al wetlands have in common iswater. The water occurs in sufficient quantities
and in such patterns that the soils, geomorphology, and vegetation respond characteristically,
forming repeated patterns on the landscape. The repeated patterns are categorized as types of
wetlands.

All wetlands likely play arole in the lives of birds, at least as sources of water. But many wetland
types are very small and unlikely to make alarge contribution to Colorado’s avifauna. (Although
any wetlands may be important to local conservation.) Wetlands that support high priority bird
speciesinclude lakes, ponds, reservoirs, wet meadows, playas, and marshes. The remaining,
smaller wetlands are perhaps best considered as patch types and important habitat components
within alarger habitat matrix.

Importance and Conservation Status: Thirty-seven of Colorado’s breeding bird species are
dependent on wetlands. That means that 14% of the breeding species depend on less than 3% of
the state' sarea. Many of the species are common and are presently of little current conservation
concern (e.g., Red-winged Blackbird). However two species are in need of special conservation
attention in Colorado: Northern Harrier and Short-eared Owl.

In the water-restricted western United States, water resources are necessary for life, and control of
water has become amost lucrative asset. Water law in Colorado, asin most western states,
recognizes water as one of abundle of property rights. Assuch, water is owned, bought and sold,
as property. For mining operations, agriculturd irrigation, and drinking water for a growing
population, water has been harnessed, moved, stored, lowed, and spread. Wetlands have often
been considered impediments to efficient water use, sowing its downstream progress to areas of
human use. Many wetlands have been drained and others heavily atered. Dahl (1990) estimated
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wetland losses in Colorado to be approximately 50%. More specific estimates for wetland losses
in the Central Shortgrass Prairie are not available, and interpretations are very complicated because
of the large number of created wetlands.

Many wetland manipulations resulted in the addition of many acres of wetlands (Kingery 1998).
For example, large irrigation canals move water from mountain rivers or streamsinto the prairie.
Some of the water escapes the confines of ditches and leaks into the surrounding landscape; this
escaped water often creates artificial springs. Vegetation changes around such seepages create
wetlands such as wet prairie, wet meadows, small standing waters, shrub thickets, and woody
groves. Such areas are often rich with birds, and where trees and shrubs occur, the associated
birds may represent those found in riparian habitats.

The largest changesin the wetlands of Colorado’s prairies came from the creation of water storage
facilities, reservoirs and ponds (Kingery 1998). These reservoirs are often placed on top of
existing wetlands where they may greatly expand the total wetland acres. (This does not imply
good or bad since there may be a significant change in wetlands or habitat type with the creation of
these wetlands. It isimportant to remember that different wetland types are not equivaent in
biodiversity terms.) The extensive patchwork of reservoirsin the Denver metropolitan area—from
Fort Collins to Pueblo— has greatly changed the regiona avifauna. Birds that were undoubtedly
rare or absent prior to European advancement are now common (e.g., some gulls, many
waterfowl, and some wading birds). Outside of the metropolitan area, large reservoirs such as
Jackson Reservoir, Bonny Reservoir, John Martin Reservoir, Neenoshe Reservoir, and many
others have created large areas of wetlands, open water, shore/bank, and riparian habitats that are
novel in the physiographic area.

The wetlands that support high priority bird species in Colorado have shown variable changes over
the past 150 years. Shallow lakes and ponds that supported large populations of breeding
waterfowl have declined in many areas. Instead, reservoirs are often maintained with little
vegetation. A common goal of water usersisto provide the smallest surface area of water to limit
evaporation losses; this goal often creates wetlands habitats that are relatively sterile.

It isdifficult to assess the status of marshes since agricultural practices have created numerous
marshes. However, it is clear that native graminoid-dominated marshes have clearly suffered
extensive losses, even more when the condition of the landscape in which they occur is considered
(J. Sanderson, persona communication). For example, a marsh may have adequate breeding
habitat for Northern Harriers, but alandscape that is inadequate or ecologically dysfunctional.

Playas deserve special mention. Playas are variably sized depressionsin the prairie that are usualy
dry. However, during wet periods, especidly after heavy thunderstorms, these depressions are
often filled with water and teeming with birds. In much of the physiographic area, 1998 and 1999
were wet years, and the playas provided nesting, feeding, or resting grounds for an abundance of
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waterfowl, wading birds, and shorebirds. The playas vary in size from hundreds of square feet to
severa square miles.

The unpredictability of playas as awetlands resource may be one factor that has led to alack of
attention from Colorado’ s conservation community; some playas have been filled for many years
(e.g., in Huerfano County near the Spanish Peaks), but most have been filled only 2-3 yearsin a
decade. Livestock producers often try to increase the capacity of playasin an attempt to maintain
surface water for longer periods, and wildlife managers have long sought means of increasing the
time that water is available in larger and deeper playas, however, other playas have been lost in the
conversion of prairie to croplands. In the wettest years, these playas are visible as ponds within a
sea of crops (C. A. Pague, The Nature Conservancy, personal observation).

Current threats to wetlands include water diversions, draining, manipulation, intensive use by
livestock, conversion to cropland, and conversion to residential uses in the metropolitan area
(Windell 1986). Threats include direct losses—conversion of wetland types—and contextual
changes. Interestingly, the pressure to provide water to urban populations has stimulated the
acquisition of water rights by municipalities from large areas of the plains (e.g., Rocky Ford Ditch
1999). Such acquisitions have resulted in large areas of prairie having their local hydrology
returned to a more natural state.

The concept of no net loss of wetlands appears to be adequate for protecting the associated birdsin
Colorado. However, existing guidelines for wetlands mitigation, i.e., the focus on jurisdictional
wetlands, rarely give adequate attention to bird communities or high priority species that are not
given legal status. Cumulative changes of wetland types and loss of ecosystem-level biological
attributes continue to reduce the amounts of wetlands habitats that are suitable for the more
sensitive wetlands species. Recommendations for making wetlands mitigation more suitable for
birds are laudable but may not adequately address the concerns for the most sensitive species.

In summary, wetlands habitats are diverse and widespread in Colorado’s Central Shortgrass
Prairie. The wetland types that support most wetlands bird species are playas, marshes, wet
meadows, lakes, and ponds. The status of these wetland communities is checkered, with an
increase in lakes, ponds, and seeps. L osses of springs, wet meadows, and playas are notable.
Marshes have probably declined somewhat, but mostly have changed from native condition to
altered and scattered patches.

| mplementation Strategies:

Bird Monitoring
Goal: To monitor or track all breeding birds in wetlands habitat and document distribution,
population trends, and abundance in a statistically acceptable manner.
Objective: All specieswith Al > 2 will be monitored with count-based methods.
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Srategy: Monitoring will be accomplished through the combined efforts of agencies with
primary responsibility for managing this habitat.
Srategy: Monitoring efforts will continue to rely on BBS data, with CBO’s Monitoring
Colorado’ s Birds (MCB) dataincorporated as it becomes available.
Satus. MCB implemented wetlands transects in 1999 and ran atotal of nine transects;
trend data should be available for most species within 5-12 years.
Objective: All specieswith Al # 2 will be tracked through count-based methods or their
presence/absence noted in the state.
Srategy: The MCB monitoring program will addressthis.
Satus. MCB was implemented in wetlands habitat in 1999.
Objective: All specieswith PT of 4 or 5 will be tracked with demographic monitoring.
Srategy: CBO’s MCB monitoring program will address this.
Satus: MCB demographic monitoring will begin in 2001.
Objective: Establish breeding bird survey protocols that more precisely monitor specific
populations of priority birds.
Srategy: The MCB monitoring program will addressthis.

Habitat Monitoring
Goal: To document the amount, condition, and ownership of wetlands habitat in Colorado.
Objective: Develop collaborative efforts to use GIS in mapping wetlands habitat, documenting
amount, condition, and ownership. (Mapping of important examples of wetlandsis
needed as afirst step in amonitoring program. Subsegquent monitoring of the areas
should include size, ecological composition, and landscape context. State, federal, and
non-government organizations should be encouraged to focus on prairie wetlands
because of their disproportionate contribution to bird conservation in that region.)
Srategy: Support the wetlands programs of the Colorado Natural Heritage Program and
the Colorado Division of Wildlife and their initiatives to identify high priority wetlands,
including playas, that support native natural communities or high priority species.
Satus: Thiseffort has not been initiated to date. Potential collaborators include CDOW,
CNHP, CBO, USGS, and TNC.
Objective: Identify and protect the ecological processes that support specific wetlands and
their associated bird communities. Thisis particularly important where wetlands are
supported by groundwater.

Habitat Core Areas
Goal: To conserve unigue representatives and/or large, ecologically-functioning examples of
wetlands habitat in Colorado used during the breeding season and/or during migration.
Objective: Identify such areas, use agency- or organization-specific means of designating and
conserving them, and work with the appropriate agency or organization to promote
conservation activities.
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Objective: Identify any of these areas that are appropriate for designation as Important Bird
Areas (IBAs), nominate them, and promote involvement of local groupsin conserving
these areas once they are designated.

Satus. Sites with wetlands habitat were nominated in 1999 (including Barr Lake State
Park, Glenmere Park, and Chatfield Basin Conservation Network), and the IBA
committee will make final selectionsin 2000.

Objective: To maintain or increase the quantity and quality of wetlands habitat on private
lands.

Srategy: Encourage landowners to take advantage of funding opportunities and expertise
for creating, restoring, and maintaining wetlands habitat on their properties.

Srategy: Promote collaboration/cooperation between agencies, organizations, and
individuals in conserving unique representatives/core areas with multiple ownership.

Objective: To maintain or increase the quantity and quality of wetlands habitat on public lands.

Srategy: Integrate the BCP into management plans for public landsin the physiographic
area

Site-based Conservation
Goal: To conserveloca breeding sites, migratory stopover sites, and wintering sites in wetlands
that are important for the conservation of priority species.

Objective: Identify agency- or organization-specific means of designating and conserving key
local sites. Work with appropriate agencies and organizations to designate such sites, and
promote conservation activities. Work with the State Wetlands Initiative to ensure that
funded conservation projects support the goals of this plan.

Srategy: Work with waterfowl management interests to conserve regionally significant
areas, insuring that non-game interests are maintained.

Srategy: Identify areas with high numbers of breeding priority birds and determineif they
are appropriate as site-based conservation projects.

Objective: Identify key local sites that are appropriate for designation as | BAs, nominate them,
and promote involvement of local groups in conserving these areas once they are
designated.

Satus: Sites with wetlands habitat were nominated in 1999, and the IBA committee will

make fina salectionsin 2000.

Management Practices
Goal: To promote management practices that benefit birds in wetlands habitats.
Objective: A Best Management Practices (BMP) manual specific to wetlands birds will be

produced and distributed. (A more general wetlands BMP manual is available: Peale
1996.) The manual should include the following topics and recommendations:
1. Conservation activities in wetlands should enhance the current legal protection of
wetland functions by emphasizing the protection of natural wetland structure,
composition, and the ecological processes that support them and their bird residents. The
current focus on protecting jurisdictiona wetlands is insufficient to conserve many
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wetlands associated species, particularly the more sensitive bird species (Buhimann et al.
1996).
2. Include bird conservationists in the process of planning and approving new reservoirs
to produce more bird-friendly projects.
3. Develop grazing plans for wetlands that support wetlands bird conservation. Grazing
isanatural, perhaps even essential, ecological process in the shortgrass prairie. However,
large numbers of livestock (cattle) permitted to graze in wetlands during the breeding
season may accidentally trample nests or young and significantly alter habitat.
4. Impose limits on free-ranging dogs.
5. Guidance on landscape context, particularly with respect to buffers against
incompatible land uses (e.g., some urbanization).
6. Man-made wetlands (e.g., reservoirs surrounded by extensive marshes, return flows
from ditches and canals, agricultural return flows, etc.) that provide habitat for birds,
including high priority species, should be managed to protect the supported bird
communities. Thisincludes best management practices centered on water level
management, recreation, and maintenance.
Satus. Not yet initiated.

Objective: Identify key landowners and land managers and encourage them to incorporate best
management practices to conserve wetlands birds and their habitat.

Objective: Integrate wetlands bird BMPs into waterfowl management plans as appropriate,
Insuring conservation of the entire avian community.

I nter state/I nter national Wintering Grounds
Goal: To conserve the wintering ground habitat used by birds of wetlands habitats.
Objective: Track the amount of habitat available on the wintering grounds.
Srategy: Utilize GIS (state GAP projects, Heritage Program, and/or CBO).
Srategy: Coordinate with appropriate state PIFs, domestic and foreign government
agencies, and NGOs to obtain data.
Objective: Protect key tracts of wintering habitat.
Srategy: Identify the wintering distribution and key habitat associations of priority species.
Srategy: Coordinate with appropriate state PIFs, domestic and foreign government
agencies, and NGOs to protect wintering habitat through Habitat Core Areas and Site-
based Conservation goals and objectives.

Migration Concerns
Goal: To protect migratory stopover habitat of birds of wetlands habitats as they migrate outside
of the State.
Objective: Identify important migratory stopover areas for priority species that breed in
Colorado, and key sitesfor priority species that breed elsewhere.
Objective: Track amount, condition, and ownership of key migratory stopover sites.
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Srategy: Coordinate with appropriate state PIFs, domestic and foreign government
agencies, and NGOs to protect migratory habitat through Habitat Core Areas and Site-
based Conservation goals and objectives.

Outreach and Education
Goal: To provide information on wetlands birds (conservation, habitat needs, ecological
processes, natural history, etc.) to children, teachers, naturaists, landowners, natural
resource professionals, and other interested parties.
Srategy: Make educational materials available at local nature centers and natural resource
agency offices.
Srategy: Hold workshops and field programs for teachers.
Srategy: Hold workshops and field programs for natural resource professionals (CDOW,
BLM, and USFS staff).
Srategy: Present information at Teacher Association meetings, conferences, other annual
meetings.
Srategy: Submit manuscripts to popular magazines for children and adults.

Research Priorities
Goal: Toidentify and facilitate research that will aid in understanding and managing wetlands
habitats for Colorado’ s birds.
Objective: To identify the top ten research needs in wetlands habitat in Colorado.

Srategy: Update the list of research needs annually to reflect shifting conservation
priorities and to remove research needs from the list as they are investigated.

Srategy: Solicit input from researchers and managers on research needs and
accomplishments.

Satus: The following research needs have been identified:

1. The status, variability, and locations of playas and playa complexes. Specific attention
should be paid to the identification of playa complexes and their local and regional roles.
2. The habitat requirements, including landscape context, of wetlands birds. Thisis
particularly important where the wetlands areais small and surrounded by dissimilar
vegetation types.

3. Therdative significance of tallgrass prairie vegetation to high priority species.

4. The actua locations of nesting habitat for Northern Harriers and Short-eared Owls.

5. The criteriafor successful reserve design. Some examples exist relative to human
disturbance (Klein et al. 1995), but little is known about the more comprehensive needs
of wetland avian communities.

Srategy: Facilitate investigations to answer these questions by providing information
about priority needs to universities, public and private research entities, identifying
funding sources, and promoting collaboration between management and research
agencies.
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Priority Species Accounts: Two species are identified as high priority birds for wetlands habitat in
Physiographic Area 36: Northern Harrier and Short-eared Owil.

NORTHERN HARRIER (Circus cyaneus)

Associated Species. Other speciesthat may use habitat in a similar way and/or respond similarly
to threats, management, and conservation activities include Virginia Rail, Sora, Common Snipe,
Short-eared Owl, Marsh Wren, Red-winged Blackbird, and Y ellow-headed Blackbird.

Distribution: Northern Harriers breed in North Americaand Eurasia. They breed throughout
North America except for the South and Southeast, with their highest densities occurring in the
northern prairie regions (Price et a. 1995). They reside throughout Colorado, with highest
densities on the eastern plains, mountain parks, and western valleys.

Habitat Requirements. Northern Harriers breed in awide array of habitats, but they typically
prefer large tracts ($100 ha; 250 ac) of wetlands with dense vegetation. Actua breeding habitat
preferences may be fairly broad, and include wet meadows, grassands, sandsage prairie, and
croplands, but little information is available. This species has alarge home range (Craighead and
Craighead 1956), which makes the researcher’ s task of locating nests difficult.

Ecology: In Colorado Northern Harriersinitiate breeding in late April, and young leave the nest
by August. These hawks feed on small mammals, birds, reptiles, and amphibians. They hunt by
flying low over wetlands, grasslands, shrublands, and croplands. Their keen sense of hearing and
sight make thislow altitude strategy successful.

M anagement Issues and Conservation Recommendations: The population of Northern
Harriers has declined due to wetlands habitat losses. Large feeding areas are needed. Identify and
protect larger wetlands used by this species. Erect buffersto incompatible land uses such as
urban development.

In wetlands where water levels are regulated, nests become flooded by sudden risesin water
levels. Do not allow water levelsto rise more than 15 cm (6 in) during the nesting season.

Large numbers of livestock permitted to graze in wetlands during the breeding season may
accidentally trample nests or young. Stock wet meadows and wetland pastures at low levels.

Habitat management schemes for waterfowl and upland game birds generally benefit harriers.
Managers should continue to consider the potential benefits and impacts of such management to
Northern Harriers.

Loss of prey species, either through direct control or through habitat 1oss, reduces populations.
Maintain populations of voles at levels compatible with economic uses of the land.



Colorado Partners in Flight Bird Conservation Plan - Version 1.0, January 2000 Page 76
Physiographic Area 36: Central Shortgrass Prairie - Wetlands

Some nests are destroyed by agricultural equipment. Postpone haying until after the end of
nesting, or avoid the area immediately around harrier nests.

Status and Reasonsfor Concern: This species has amoderately high conservation need
throughout its range, along with high representation in the physiographic area and a declining
population trend. BBS data from Physiographic Area 36 during 1966—1996 reveal a statistically
significant annual rate of decline (-4.6%; P = 0.07; n = 35 routes). The Northern Harrier was
present on an average of 32.94% (SE = 2.60) of BBS routes run in Physiographic Area 36 in
Colorado during 1988-1997, at an average abundance of 0.65 (SE = 0.08) individuals per route.
The mean number of routes run each year was 29.2 (SE = 2.28). This speciesis monitored by
MCB with point transects.

Biological Objective: Increase the species distribution and abundance, based upon results of the
BBS and MCB monitoring programs.

Selected References: Andrews and Righter 1992, Kingery 1998, MacWhirter and Bildstein
1996.

SHORT-EARED OWL (Asio flammeus)

Associated Species. Other speciesthat may use habitat in a similar way and/or respond similarly
to threats, management, and conservation activities include Northern Harrier, Barn Owl, and
Western Meadowlark.

Distribution: Short-eared Owls are sparsely and widely distributed in Colorado, with more birds
present in winter than in summer. Breeding birds are most common on the plains, with additional
populationsin the San Luis Valley and North Park. Records indicate that they have never been
common breeders in Colorado (Boyle 1998).

Habitat Requirements. These owls breed and forage in grasslands, prairies, wetlands, and
croplands. Large blocks of suitable habitat ($100 ha; 250 ac) seem necessary to support breeding
pairs. The birds nest on the ground, usually on adry site, often elevated on a small hummaock.

Ecology: They lay eggsin April or May, and young leave the nest by June. Fall migrants arrive
in September-October and leave in March. Short-eared Owls eat small mammals (especially voles,
Microtus spp.) and occasionaly small birds.

M anagement | ssues and Conservation Recommendations: Loss of suitable habitat is the most
pressing issue, with losses coming from conversion of land to uses such as urbanization that are
incompatible with the owls' nesting and foraging. Conservation efforts should focus on
landscapes of prairie with suitable habitat for Short-eared Owls. Current breeding sites can be
used as one layer of information in selecting these sites; however, any single effort appears likely
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to have a relatively small impact if current population and distribution records are accurate.
Assure that large areas of habitat are available for the species. This approach may be most
successful in North Park and the San Luis Valley.

Habitat management schemes for nesting waterfowl and upland gamebirds generally benefit Short-
eared Owls. Consider the needs of this species when managing for game species. Populations of
the principal prey species (voles) should be maintained at levels compatible with economic
activities on the land.

Status and Reasonsfor Concern: This speciesis on the national Watch Ligt, indicating a high
conservation need throughout itsrange. The Short-eared Owl is not adequately monitored by the
BBS within Physiographic Area 36, and the data are too sparse to alow meaningful analysis of
trends. This speciesis monitored by MCB with nocturnal surveys.

Biological Objective: Increase the species’ distribution and abundance, as measured by results of
MCB and other monitoring programs.

Selected References. Andrews and Righter 1992, Clark 1975, Holt and Leasure 1993, Kingery
1998.
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PHYSIOGRAPHIC AREA 62: SOUTHERN ROCKY MOUNTAINS

Background

The Southern Rocky Mountains Physiographic Area (62) covers much of the central region of
Colorado, with small extensions into southern Wyoming and northern New Mexico. This
physiographic area encompasses the mgjority of the forested lands in Colorado, except for pinyon-
juniper woodlands (most of which occur in Physiographic Area 87, the Colorado Plateau). The
topography is rugged, with more than 50 mountain peaks rising above 4270 m (14,000 ft)
elevation. The mountainous terrain isinterrupted by very large, flat, open, mountain basins, or
parks.

Annua precipitation varies from 25 t0100 cm (1040 in), much of it occurring as snowfall during
the winter months. Some permanent snowfields and remnant glaciers are found at higher
elevations. Local precipitation is heavily influenced by elevation. Elevation and exposure, and
their effects on soil moisture, also strongly influence plant communities. Interdigitation of forest
types occurs as soil moisture varies with topography. In mixed-conifer forests, for example, aspen
stands often occur in moist drainages while dry, south-facing slopes may be primarily ponderosa
pine, and cooler, north-facing slopes may be primarily Douglas-fir. Understory vegetation is
sparse in most forest types except for aspen.

Forests in the Southern Rocky Mountains may be naturally “ patchier” than most other forest types
in North America, due to the severity of the weather and topography and to the effects of forces
such as avalanches, snow accumulation, fire, insects, and disease. The resulting landscape pattern
isacomplex mosaic of open meadows and forest stands of varying age and species composition.
This naturally patchy landscape has implications for forest fragmentation issues. birds in the
Southern Rocky Mountains may not respond to forest patch size and shape in the same ways as
birds of eastern deciduous forests (Carter and Gillihan, in press).

The primary large-scal e-disturbance agents shaping the landscape are fire and insect outbreaks.
Other agents may act on asmaller scale. In some areas, dwarf mistletoe iscommon. This parasite
affects the growth form of some conifers. Long considered a destructive pest by timber managers,
its presence has been correlated with higher bird abundance because the witch’s brooms (clusters
of small branches) that result provide nesting platforms for some species, and the weakening of
trees by mistletoe encourages attacks by insects, providing prey for birds (Bennetts et a. 1996).

A breakdown of Colorado timber types and ownership demonstrates that much of the forested land
in this physiographic areais publicly-owned (Benson and Green 1987).
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Timber Type Acres Hectares Publicly-owned
Douglas-ir 1,805,600 730,726 76%
Ponderosa pine 2,771,900 112,178 54%

L odgepole pine 2,244,200 908,227 87%
Limber pine 65,600 26,548 52%
Spruce-fir 347,000 14,043 60%
White fir 121,300 49,090 24%
Spruce (primarily

Engelmann spruce) 4,431,800 1,793,549 95%
Aspen 3,556,800 1,439,437 78%

Significant federal holdings (and approximate areas) include the Arapaho (415,000 ha; 1,024,000
ac), Grand Mesa (140,000 ha; 346,000 ac), Gunnison (674,000 ha; 1,665,000 ac), Pike (449,000
ha; 1,110,000 ac), Rio Grande (752,000 ha; 1,859,000 ac), Roosevelt (327,000 ha; 808,000 &c),
Rouit (455,000 ha; 1,126,000 ac), San Isabel (452,000 ha; 1,117,000 ac), San Juan (760,000 ha;
1,878,000 ac), Uncompahgre (382,000 ha; 945,000 ac), and White River (794,000 ha; 1,962,000
ac) National Forests, and Rocky Mountain National Park (108,000 ha; 266,00 ac). Lands
managed by the BLM comprise 810,000 ha (2 million ac).

Important bird habitats in Physiographic Area 62 include ponderosa pine, mixed-conifer, aspen,
and spruce-fir forests, mountain shrubland, cliff/rock, sagebrush shrubland, lowland riparian, high
elevation riparian, wetlands, and apine tundra.

Conservation | ssues

Hegl (1994) identified six ways that western coniferous forests have been atered by humans over
the past 100 years. fire exclusion, timber harvesting, grazing, residential development, chemical
applications, and introduction of exotic diseases, plants, and animals. The effects on bird
populations of these actions are understudied and poorly understood, although more is known
about the first two than the others.

Fire exclusion has resulted in stands overstocked with small trees or heavy fuel loads of dead and
down trees, especialy in ponderosa pine habitats, where the forest evolved with frequent (low-
intensity) fires. Overstocked stands and heavy fuel loads have altered fire intensity, leading to
larger and hotter catastrophic fires. Increasesin road density have resulted in fragmented habitats,
with unknown impacts on bird populations. Even-aged timber harvest techniques move the forest
toward homogeneity, rather than the more natural landscape mosaic of uneven-aged stands.
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Timber harvesting probably has reduced the density of snags, especialy large snags, to the
detriment of cavity-nesting species. For many years, harvesting was driven by economics and
expedience, with little thought given to ecological consequences. Southern Rocky Mountain
forests were harvested with even-age management techniques such as clearcuts, which smplify
harvesting but result in unnatural, homogeneous forests. Compared to some other physiographic
areas that are strongholds for industrial forestry, this areaiis drier and the forests experience shorter
growing seasons due to the elevation. Asaresult, Southern Rocky Mountain forests do not
regenerate quickly after harvesting and rotations must be longer.

Conservation Opportunities

Many bird species in this physiographic area are not adequately monitored by the BBS. Its
limitations include its restriction to roads which, in mountainous areas, often parallel streams or
rivers. Thisemphasizes riparian birds and edge species, and under-samples forest interior species.
Also, routes that run along streams climb (or descend) in elevation, so routes often sample different
forest habitat types. CBO’'s MCB program avoids these problems by utilizing habitat-based
surveys, with point count transects oriented randomly through those habitats. Once this program is
in place for severa years, it should provide valuable data on trends in bird populations.

The U.S. Forest Service is shifting its emphasis away from timber production to genuine multiple
use of forests (including wildlife habitat), and adopting a more holistic management strategy (for
example, use of prescribed burns). Thisis partly aresult of growing public pressure to change
forest management practices, and the Forest Service and other agencies have responded by
adjusting their policies on clearcuts, forest fragmentation, and other practices.

New tools and techniques are available for measuring and analyzing landscape patterns and bird
distribution (Geographic Information Systems, Globa Positioning Systems, remote sensing,
computer models in landscape ecology, etc.), and their application can do much for forest bird
conservation. With these advances, forest managers can manage forests to mimic landscape
patterns that result from natural disturbance regimes. While forest management practices do not
exactly replicate natural disturbance agents, the possibilities are promising and, from a
conservation standpoint, more desirable than working without any sense of natural patterns.

Avifaunal Analysis

Of the 123 species that regularly breed in this physiographic area, populations of three are strongly
represented in alpine tundra, 10 in aspen, 13 in cliff/rock, 13 in high elevation riparian, 11in
mixed-conifer, nine in mountain shrubland, 11 in ponderosa pine, four in sagebrush shrubland, 17
in spruce-fir, and 32 in wetlands. Because they are adapted to a complex forest mosaic, few
species use only asingle habitat type, but shift between severa habitats. Aspen forests support the
most bird species and the most individua birds of any of the forest types in the Southern Rocky
Mountains.
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Species for which this area has high responsibility ($20% of the global population within the
physiographic area) include Broad-tailed Hummingbird, Brown-capped Rosy-Finch, and Dark-
eyed (Gray-headed) Junco. Other species that have a significant presence in the Southern Rocky
Mountains ($10% of the global population) include Williamson's Sapsucker, Virginia' s Warbler,
Green-tailed Towhee, and Cordilleran Flycatcher.
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Habitats, Implementation Strategies, and Priority Species Accounts
Alpine Tundra

Description and Ecology: Alpine tundra habitats occur in the western United Statesin Arizona,
Cdlifornia, Colorado, Idaho, Montana, Nevada, New Mexico, Oregon, Utah, Washington, and
Wyoming. Alpine tundra occurs in most mountain ranges above treelimit, which lies at higher
elevations at southern latitudes, and lower elevations at northern latitudes. In Colorado, treelimit
varies with slope and aspect but is generally at 3500 m (11,500 ft) elevation. There are an
estimated 3 million ha (7.4 million ac) of alpine tundrain the western United States, south of
Canada (Brown et al. 1978). Nearly onethird of that liesin Colorado, which contains
approximately 970,000 ha (2.4 million ac) of apinetundra. Nearly al of Colorado’s apine tundra
occurs in Physiographic Area 62, the Southern Rocky Mountains.

Alpine tundrais comprised of avariety of vegetative communities adapted to specific soils, Sope,
aspect, moisture, and other environmental influences at high elevations. Tundra habitats are a
complex mosaic of boulder fields, fell fields, cliff/rock, wet and dry meadows, and snowfields.
Alpine tundra habitats are characterized by shallow soils, short growing seasons, low temperatures,
high solar radiation, and high winds. Most precipitation in Rocky Mountain alpine areasfalls as
snow, often in late winter or early spring, and is distributed non-uniformly because of winds.
Because of the severe climate, few vertebrate species, including birds, are able to breed in this
habitat.

Importance and Conservation Status: Historicaly, livestock grazing, mining, reservoir
development, and recreation have impacted a pine tundra habitats, and these disturbances have
resulted in long-term changes in alpine vegetation. Global warming threatens to reduce the extent
of apine tundra through encroachment of forested communities. Although the avifauna of apine
tundrais small compared to other habitats, these species are typically specialized and endemic, and
are not found in other habitats during the breeding season. Further, alpine habitats are fragile;
disturbances may take decades or centuries to recover and have long-term impacts on these
Species.

| mplementation Strategies:

Bird Monitoring
Goal: To monitor or track all breeding birdsin a pine tundra and document distribution,
population trends, and abundance in a statistically acceptable manner.
Objective: All specieswith Al > 2 will be monitored with count-based methods.
Srategy: Monitoring will be accomplished through the combined efforts of agencies with
primary responsbility for managing this habitat.
Srategy: Monitoring will continue to rely on BBS data, with data from CBO’s Monitoring
Colorado’ s Birds (MCB) monitoring program incorporated as it becomes available.
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Satus: MCB implemented alpine tundra habitat transects in 1999 and ran atota of 25
transects; trend data should be available for most species within 5-12 years.
Objective: Brown-capped Rosy-Finches will be monitored using flock counts at wintering
areas or other special techniques.
Satus: Techniques and protocols need to be devel oped.

Habitat Monitoring
Goal: To document the amount, condition, and ownership of alpine tundra habitat in Colorado.
Objective: Develop collaborative efforts to use GIS in mapping al pine tundra habitat,
documenting amount, condition, and ownership.
Satus: Thiseffort has not been initiated to date. Potential collaborators include CDOW,
CNHP, CBO, USGS, USFS, Rocky Mountain National Park, and TNC.

Habitat Core Areas
Goal: To conserve unique representatives or core areas of alpine tundrain Colorado.
Objective: Identify and preserve representative or core areas of apine tundrain Colorado in
collaboration with the USFS, NPS, and CDOW.
Satus. The apine tundrain Rocky Mountain National Park has been identified as one
core area. Other representative areas need to be identified.

Site-based Conservation
Goal: Toidentify and preserve loca sitesthat are important for the conservation of priority species
breeding in apine tundra.
Objective: Identify sitesthat are appropriate for designation as I1BAs, nominate them, and
promote involvement of key agencies and personnel for conserving these aress.
Satus. In progress.
Objective: Identify sites within apine tundra habitats used by wintering White-tailed
Ptarmigan, and protect them from disturbance.
Satus: Completed (CDOW Spec. Rep. No. 38).

M anagement Practices
Goal: To promote management practices that benefit birds using a pine tundra habitats.
Objective: Produce a Best Management Practices (BMPs) manual for alpine tundraand
distribute it to appropriate agencies and other interested parties.
Satus. To be devel oped.

Outreach and Education
Goal: To provide information about alpine tundra and birds breeding in this habitat to the public,
natural resource managers, and other interested parties.
Objective: Develop and make available educational materials including pamphlets, videos, and
other materials and make them available to local nature centers, schools, natural resource
agency personnel, and teachers.
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Satus. To be devel oped.
Objective: Hold workshops, symposia, and field trips on apine tundra and birds breeding in
these habitats.
Satus. To be devel oped.

Research Priorities
Goal: Tofill thevoidsin scientific information needed to conserve birds using alpine habitats.
Objective: Identify the top ten research needs for conserving birds breeding in alpine tundra
Satus. The following research priorities have been identified:
1. Develop methods for inventory of Brown-capped Rosy-Finches.
2. Investigate population limiting factors for Brown-capped Rosy-Finches.
3. Investigate seasona movements and habitat needs of Brown-capped Rosy-Finches.
4. |dentify wintering grounds of American Pipits breeding in Colorado.
5. Investigate impacts of global warming on a pine ecosystems.

Priority Species Accounts. Three species are identified as high priority in apine tundra habitat in
Physiographic Area62: White-tailed Ptarmigan, American Pipit, and Brown-capped Rosy-Finch.

WHITE-TAILED PTARMIGAN (Lagopus leucurus)

Associated Species. Other speciesthat may use habitat in a similar way and/or respond similarly
to threats, management, and conservation activities include Horned Lark, American Pipit, and
Brown-capped Rosy-Finch.

Distribution: White-tailed Ptarmigan inhabit a pine areas from the Southern Rocky Mountainsin
New Mexico north to Alaska and the Northwest Territories (Braun et a. 1993). They have been
introduced into the Sierra Nevada mountains in California, Uinta Mountains in Utah, and Wallowa
Mountains in Oregon (Braun et a. 1993). In Colorado, White-tailed Ptarmigan inhabit all
mountain ranges with suitable alpine habitats, including Pikes Peak, where they were introduced in
1975 (Braun 1971, Hoffman and Giesen 1983).

Habitat Requirements. White-tailed Ptarmigan breed in apine habitats at or above treelimit.
(Braun et a. 1993). They nest in snow free, rocky areas or near willow or spruce krummholz. In
summer, males and broods often forage near receding snowfields and rocky areas at higher
elevations. In winter, ptarmigan occupy willow-dominated basins or riparian areas at or below
treeline where snow is available for roosting.

Ecology: White-tailed Ptarmigan arrive on breeding territoriesin late April or May and initiate
nesting in June. Breeding densities are typically 1-5 pairskm?. Dispersal of juveniles and
migration to wintering sites occurs in September-October. Adults are long-lived and have high
philopatry to breeding and wintering areas (Giesen and Braun 1992, Braun et al. 1993). The diet
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of ptarmigan consists primarily of vegetation, especially leaves, buds, and twigs of willow (May
and Braun 1972).

Management I ssues and Conservation Recommendations. Excessive grazing by domestic
livestock and wildlife, mining, reservoir devel opment, winter recreation, and road building have all
negatively impacted al pine habitats, especialy critical wintering areas (Braun et a. 1976).
Recreational use of alpine areas and manipulation of alpine watersheds for water devel opment can
be expected to increase as Colorado’ s population increases. Emphasize light grazing by both
domestic livestock and wild ungulates, total exclusion of off-road vehicles and snowmobiles except
on maintained roads, proper engineering of mine sites, and careful evaluation of proposed roads,
water storage reservoirs, ski developments, a