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Swainson’s thrush image from http://bird-flight.blogspot.com/2011/05/swainsons-thrush.html.Western tanager image by Richard Hahn (via Jeff Connor).Yellow warbler image from http://www.allaboutbirds.org/guide/Yellow_Warbler/id.Wilson’s warbler image from http://www.ownbyphotography.com/Wilsons-Warbler.jpg.Rocky Mountain image from Thumbnail image of yellow warbler from http://www.allaboutbirds.org/guide/Yellow_Warbler/id.Monteverde trail image from www.monteverdeinfo.com



Sister Cities International 

“Promoting peace through mutual respect, understanding a 
cooperation—one individual, one community at a time.” 

• 1956: Pres. Eisenhower, People-to-People 
citizen diplomacy initiative. 

• Long-term partnership between two 
communities in two countries approved by 
top-elected officials 

• Diversity of activities can be carried out: 
municipal, business, professional, educational, 
cultural 

Presenter
Presentation Notes
Info from: Sister Cities International. What Are Sister Cities? 9p. Publication available online at www.sister-cities.org.p. 7 “Sister city programs inherently involve a unique kind of partnership and involvement of the three main sectors of a vibrant, productive community, county or state—the local government, business and private voluntary sectors (civil society or non-profit organizations and individual citizen volunteers). Sister city programs, perhaps more than any other international program, involve the widest possible diversity of exchanges and projects. Basically, anything that goes on in a community can become—and has, in one city or another—the subject of a sister city project, including healthcare, environment, arts, education, economic and business development, public safety, municipal training, youth, and much more.”http://www.estesnet.com/museum/virtualexhibit.htmSister cities are established when two communities of different nations agree to learn more about each other and develop cultural, educational, or commercial exchanges. 



Sister Cities 
Relationship 

• Estes Park, Colorado (pop. 6,555) and 
Monteverde, Costa Rica (pop. 6,750)  
– Rocky Mt. NP has a representative on the Estes 

Park Sister Cities board. 
– 2010: developed 

three priorities for 
relationship 
development 

• One priority was 
species conservation 

 

Presenter
Presentation Notes
http://www.estesnet.com/comdev/CommunityProfile/CommunityProfile.pdfEstes Park population: 6,555http://www.monteverdeinfo.com/facts.htmMonteverde town population: 6,750Since 2009, Ben Bobowski has been an ex-officio member of the Estes Park sister cities board.Photo provided by Ben Bobowski from 2010 sister cities trip to Costa Rica. Includes Costa Rica’s vice president and members of sister cities boards.



Objectives of this species conservation project 

• To encourage positive relationships between 
gateway communities of protected areas 
– e.g., participation with Sister Cities organization of 

Estes Park 
• To enhance species conservation through 

global partnerships 
– Education 
– Public relations 
– Collaboration 

Presenter
Presentation Notes
This project was developed, in part, to meet the species conservation objective identified by the sister cities boards.



Location: Rocky Mountain National Park, 
Colorado 

Presenter
Presentation Notes
Colorado locator map from: http://www.bnb411.com/colorado/index.asp



Location: Monteverde, Costa Rica 

Mexico 

Nicaragua 

Honduras 
Guatemala 

Belize 

El Salvador 

Costa Rica 

Panama 

Colombia 

Presenter
Presentation Notes
Costa Rica Map: http://www.anywherecostarica.com/mapsLocator map from : http://www.costaricafuntravel.com/About-Costa-Rica.html



• Protected as part of 
the National Park 
Service and as a 
Biosphere Reserve 

• Audubon-designated 
Rocky Mountain 
Global Important Bird 
Area (IBA) 

• PACE: Protected Area 
Centered Ecosystem 

Protected Areas:  
Rocky Mountain National Park 

Presenter
Presentation Notes
Rocky Mountain Facts and Figures (http://www.nps.gov/romo/planyourvisit/loader.cfm?csModule=security/getfile&PageID=534827)Rocky Mountain is 265,800 acres (107,600 hectares)Rocky Mountain Biosphere Reserve Info: http://www.unesco.org/mabdb/br/brdir/directory/biores.asp?code=USA+19&mode=allRocky Mountain IBA Info: http://iba.audubon.org/iba/viewSiteProfile.do?siteId=472&navSite=stateSize of PACE area: Protected Area Center Ecosystem (PACE) size for Rocky Mt NP is 8.8 times larger than the park so 2,349,600 acres (951,588 hectares).



• What is a Protected Area 
Centered Ecosystem 
(PACE)?  
– National Parks represent 

protected subsets of 
larger ecosystems. 

– PACE identifies the larger 
ecosystem, which may be 
less-protected or 
unprotected. 

– Identifying the PACE can 
help focus research, 
monitoring, and 
collaborative conservation 
attention. 

Protected Areas:  
Rocky Mountain National Park 

Presenter
Presentation Notes
IntroductionThe following set of methods was developed by the Park Analysis of Landscapes and Monitoring Support (PALMS) project (for a complete description of the PALMS project see Appendix A). These methods outline one approach to estimating the dimensions and spatial location of ecosystems surrounding US national parks. The results estimate a protected-area centered ecosystem (PACE) boundary at one point in time using the data and analyses available. Although ecosystems are as much conceptual us as they are static and discrete entities on the landscape, there are very real boundaries to some ecological interactions. These boundaries can be estimated using theory, knowledge of local ecology, spatial data and spatial analyses (Hansen et al. 2011 included in appendix A). The user is encouraged to first review Appendix A of this document for background information, and literature supporting the development of these methods.Parks serve a variety of functions, one of which is the preservation of natural resources and ecosystem function. Complicating parks’ ability to serve this purpose is that they represent only protected (or more protected), subsets of larger ecosystems. Park natural resources often depend on the integrity of the portion of the larger ecosystem which falls outside of the jurisdiction of the park itself. Unprotected (or less protected), portions of park-centered ecosystems are often vulnerable to degradation from external sources of change. It is these unprotected portions of PACEs that are the subject of these methods. Identifying these areas is an important first step in facing the challenges of park preservation and management. The results of the following methods can focus research, monitoring, and collaborative conservation attention on these outside park areas.As ecosystems and ecological processes are dynamic, and methods and data improve, it is likely that this exercise will need to be repeated or updated periodically. In this way the PACE boundary itself can be something of a landscape metric to track through time. (Piekielek 2010)PACE References: Hansen, A.J. and R. DeFries. 2007. Ecological mechanisms linking protected areas to surrounding lands. Ecological Applications 17:974-988.�Hansen, A.J., C. Davis, N.B. Piekielek, J.E. Gross, D.M. Theobald, S.J. Goetz, F.M. Melton, R. DeFries. 2011. Delineating the ecosystems containing protected areas for monitoring and management. BioScience 61: 363-373.�Piekielek, N.B., C. Davis and A. Hansen 2010. PALMS SOP – Analyzing Protected-area Centered Ecosystems. Inventory and Monitoring Program,�Natural Resource Program Center, National Park Service, Fort Collins, CO. Ver 1.2 (3.3 MB)�Piekielek, N.B., C. Davis and A. Hansen 2011b. PALMS SOP – Estimating Protected-area Centered Ecosystems. Inventory and Monitoring Program,�Natural Resource Program Center, National Park ervice, Fort Collins, CO. Ver 1.6 (10 MB)



• Wildlife depend on a variety of habitats in 
different locations  
– Scale of variation in a PACE depends on 

species 
• An example in Colorado: Puma 

– Rocky Mt NP monitors and researches puma 
populations in collaboration with multiple 
state and federal organizations 

• A larger-scale example: Migratory birds 
– Many species that breed within the PACE and 

North America winter in Mexico, Central and 
South America. 

– Countless organizations are involved in 
management of species and their habitats. 

Protected Areas are not Islands 

Presenter
Presentation Notes
Mountain Lion image from http://www.nps.gov/romo/naturescience/mountain-lion.htmWestern tanager image from Richard Hahn



Protected Areas: 
Costa Rica 

Agua y Paz Biosphere Reserve, Costa Rica 

Arenal Volcano National Park 
Santa Elena 

Cloudforest Reserve 

Monteverde 
Cloudforest 

Reserve 

Children’s Eternal Rainforest 

Presenter
Presentation Notes
http://www.tourism.co.cr/costa-rica-tourism-news/costa-rica-tourism-news/cano-negro-is-the-heart-of-the-new-biosphere-reserve.html UNESCO Agua y Paz Biosphere Reserve: 2,262,520 acres (916,000 hectares); Core area(s) 370,557 acres (149,959 hectares, green on map); Buffer zone(s) 837,238 acres (338,818 hectares, dark yellow on map); Transition area(s) when given 1,055,485 acres (427,342 hectares, light yellow on map)http://www.cct.or.cr/english/reserva_monteverde/historia.phpMonteverde Reserve is nearly 12,350 acres (5,000 hectares). Managed by the Tropical Science Center.http://www.reservasantaelena.org/about.htmlThe Santa Elena Reserve comprises an area of 310 hectare or 765 acres. Managed by the community of Santa Elena.http://mclus.org/Children’s Eternal Rainforest is 54,000 acres (21,870 hectares). Managed by the non-profit Monteverde Conservation League.http://www.costarica-nationalparks.com/arenalnationalpark.htmlArenal Volcano National Park. Area: 30,000 acres (12,150 hectares). Managed by Costa Rican national park systemMap from “Plan Estrategico de la Biosfera Agua y Paz”, Mayo de 2011



Protected Areas: 
Costa Rica 

Audubon-designated Arenal-Monteverde Important 
Bird Area (IBA) overlaps protected areas. 

Presenter
Presentation Notes
http://www.globalspecies.org/birdareas/display/20407IBA: 243,100 acres (98,379 hectares)Red area on this map overlaps with dark green Monteverde protected areas (bottom-left) of previous map.Map from Sanchez et al. 2009.



Both Areas Are Located Along the 
Continental Divide 

There are more than 
2100 miles (3380 km) 
of continental divide 
between Rocky 
Mountain National Park 
and Monteverde, Costa 
Rica. 

Presenter
Presentation Notes
Map created by Derek Fortini.Ecosystem differences are primarily due to differences in latitude, Estes Park being at 40.375 degrees North and Monteverde at 10.10 degrees North. ROMO and the Monteverde reserves include areas from both sides of the divide.



Ecotourism 

• Rocky Mountain NP receives about 3 million 
visitors per year, primarily during the summer 
months. 
– Bird watching is a recreational activity for ~500,000 

• The Monteverde area receives about 135,000–
200,000* visitors per year. 
– Almost all do some bird watching. 

Presenter
Presentation Notes
http://www.nps.gov/romo/parkmgmt/statistics.htmROMO visitation: 2010 - 3,128,446; 2009 – 2,991,528; 2008 – 2,929,750; 2007 – 3,090,875Also see Rocky Mountain Facts & Figures 2011 (http://www.nps.gov/romo/planyourvisit/loader.cfm?csModule=security/getfile&PageID=534827)“[As of 2005] Visitation to the Monteverde Cloud Forest Preserve alone has grown to 77,000 annual visitors.” “The Monteverde Camera de Turismo estimates the total number of yearly visitors to the Monteverde area at 135,000.” (Allen et al. 2008) [Lonely Planet 2006 says that Monteverde Cloud Forest alone receives almost 200,000 visitors annually. Santa Elena, 20,000]A 1996 visitor survey in Rocky Mt NP documented that 17% of visitors that came to the park listed bird watching as one of their main recreational activities.*Exact numbers are difficult to obtain because different entities manage each protected area and some do not keep visitation records. The intent here is to show the dramatic difference in visitation between the two locations.Images provided by Jeff Connor (ROMO birders) and Jim Thompson (Costa Rica birders).�



Mountain Ranges 

• Rocky Mountain National Park 
– Rocky Mountains, 7,840–14,259ft (2,390–4,346m) 

• Monteverde  
– Cordillera de Tilarán, 1,970–6,043ft (600–1,842m) 

Presenter
Presentation Notes
Rocky Mountain Facts and FiguresKoens et al.Tilaran image from http://academic.evergreen.edu/n/nadkarnn/monteverde/PhysicalEnvironment.htmlScenery-Gallery.htm



Neotropical Bird Migration Patterns 

Migratory bottleneck over 
narrowing land mass of 
southern Mexico and 
Central America 

• Concentrated species diversity  
• Habitat conservation 

important in these areas 

Rocky Mountain National Park 

Monteverde, Costa Rica 

Presenter
Presentation Notes
Birds concentrate in southern Mexico and Central America.Map courtesy of National Geographic.



Why is this an important issue? 

• Birds without boundaries 
– Migration routes cross many states and countries 
– Migratory birds use a variety of habitats in 

numerous locations throughout their yearly cycle. 
• We can’t leave the protection of these species 

to chance. 
– It take more than one protected area to protect a 

species. 
– Collaboration across boundaries is important for 

species conservation. 

Presenter
Presentation Notes
Protected areas are not contiguous and are managed differently.Potential impacts of climate change make species management a moving target.



Shared Bird Species: Connecting Rocky 
Mountain NP to Monteverde 

• Rocky Mountain National Park shares more 
than 150 species of birds with Costa Rica. 

• Of those 150+ species, Rocky Mountain shares 
55 species with the Monteverde area. 

• This presentation focuses on four 
representative species to tell a story.  

Presenter
Presentation Notes
Complete list of shared species: PDF document “Shared Birds of Rocky Mountain National Park Colorado, and Costa Rica”we share specifically with Monteverde157 documented shared species.55 of these shared species have been identified in Monteverde since 1995 as part of the Christmas Bird Count.



• Rocky Mountain National Park shares more 
than 150 species of birds with Costa Rica. 

• Of those 150+ species, Rocky Mountain shares 
55 species with the Monteverde area. 

• This project focuses on four representative 
species to tell a story.  

Shared Bird Species: Connecting Rocky 
Mountain NP to Monteverde 

Presenter
Presentation Notes
You have to see the animation to get the full effect of this slide.Complete list of shared species: PDF document “Shared Birds of Rocky Mountain National Park Colorado, and Costa Rica”we share specifically with Monteverde157 documented shared species.55 documented that Almost all images from http://www.allaboutbirds.org



Shared Birds: Four Focal Species 

• Focus on four species 
– Chosen based on factors such as commonality in 

both locations, migratory status, visibility to 
visitors (even inexperienced birdwatchers), and 
potential susceptibility to climate change. 

Swainson’s Thrush 

Wilson’s Warbler 

Yellow Warbler 

Western Tanager 

Presenter
Presentation Notes
Explanation of why we chose these four species to focus on:Of the species identified in Rocky Mt NP and Monteverde (55 species), we narrowed the list by focusing on species that are relatively common in both areas, not species that are rare or have had “accidental occurrences”. Based on the expertise of NPS managers and scientists who are familiar with these species, we further narrowed the list down to ten species that we could potentially use to describe and illustrate relationships between ROMO and MV (spotted sandpiper, black swift, house wren, Swainson’s thrush, Wilson’s warbler, yellow warbler, chestnut-sided warbler, green-tailed towhee, western tanager, and band-tailed pigeon)We used literature reviews, bird-banding data, and expert opinion to further narrow the list to four species that showed strong relationships to ROMO and MV and could also tell interesting and important stories related to current issues like climate change and cross-boundary species management.For example, the chestnut-sided warbler is common in Monteverde in the winter and has a breeding record in ROMO, but is more common at lower elevations in CO, outside the park so we decided not to focus on this species.We eliminated the spotted sandpiper and black swift because we didn’t feel that they had a strong enough relationship with Monteverde.We eliminated the house wren because we questioned it’s migratory status (is it a true long-distance migrant?)We kept Swainson’s thrush because it is common in both locations and ROMO is at the southern end of the North American range, which could be affected by climate change.Yellow warbler was selected because it is common in the park but only overlaps in willow habitat used by the Wilson's below about 9,000 feet. Wilson’s warbler uses higher elevation willow habitat in the park. The yellow warbler is more widespread in Colorado and more of a generalist, in lower elevation areas. So the Yellow may respond favorably to climate change moving into higher elevation habitat presently occupied�by Wilson's as the Wilson's fades out.Wilson’s warbler is common in both locations and could potentially show elevational changes due to climate change.Western tanager is found in ponderosa pine, which is the smallest habitat in ROMO, and there might be a possibility that climate change could increase this species’ numbers in the park.ImagesSwainson’s Thrush: http://bird-flight.blogspot.com/2011/05/swainsons-thrush.htmlWilson’s Warbler: from Jim ThompsonYellow Warbler: http://www.allaboutbirds.org/guide/Yellow_Warbler/idWestern Tanager: Richard Hahn



Swainson’s Thrush  
(Catharus ustulatus)  

Presenter
Presentation Notes
Info from BNA (Mack and Yong 2000):This secretive denizen of forests and woodlands across the northern portion of the continent is perhaps best known by its flutelike, upwardly spiraling song that lingers well into the fading summer twilight. It is a Nearctic-Neotropical migrant that breeds as far north as Alaska and northern Canada and winters primarily in South America. One of the most characteristic birds of montane fir forests over much of its range, Swainson’s Thrush fills a different niche in coastal California, where it inhabits riparian woodlands. These 2 groups, the “olive-backed” and coastal breeding “russet-backed” thrushes, also differ in morphology, in some aspects of their vocalizations, and in their wintering areas, with the russet-backed group wintering primarily in Middle America and the olive-backed in South America. Adults of both sexes often return to previous breeding sites, which may be an advantage in northern, higher-elevation forests where persistent snow packs foreshorten the breeding season.It forages higher off the ground than its relatives and uses more aerial, fly-catching techniques to obtain insect prey. Eight forms of Swainson’s Thrush have been described based on geographical differences in coloration, with six currently recognized as subspecies. The confused historical taxonomy of this species and currently recognized differences may yet prompt further reclassification.Although Swainson’s Thrush is still considered one of the most common birds of northern spruce-fir forests, populations are declining even where abundant, particularly in Alaska and the Northeast. In California, the breeding range of this species has contracted during the last century, and “the disappearance of the Swainson’s Thrush from Yosemite Valley is one of the unsolved mysteries of Sierran ornithology”. The trend is clear, but the reasons are not. Nests are not besieged by cowbirds, but predation rates are high, resulting in low nest-success rates overall, critically low in some locales. Loss of breeding habitat may be a contributing factor, including loss of mature conifer forest and forest fragmentation, but Swainson’s Thrushes are relatively abundant in some early-successional habitats, such as conifer plantations; this fact clouds the forest-management issue. On the Pacific Coast, loss of riparian habitat to development and grazing have likely contributed to declines. The impact of habitat changes on wintering grounds is unclear.Habitat selection has been described for this species in northeastern montane forests and Alaska taiga, but similar information is lacking for other habitats. Other than observations of a few nests in Maine in the early 1900s, the breeding ecology of this species is not known, perhaps because nests can be so difficult to find. Recent studies in western coniferous forests, northeastern coniferous forests, and riparian systems in California have focused on how habitat (especially nest sites) affects reproductive success. Combined with additional research at wintering sites, this information may help explain why this thrush has declined.�Info from CO Breeding Bird Atlas (Kingery 1998):They build hard-to-locate nests in heavy vegetation near the ground. Breed during a short summer season, and probably produce only one brood.Thumbnail image from http://bird-flight.blogspot.com/2011/05/swainsons-thrush.html. Large image and range map from BNA (http://bna.birds.cornell.edu/bna/species/540/articles/introduction)



Swainson’s Thrush: Breeding 
Habitat in Rocky Mountain NP 

• Coniferous forests (spruce-fir: Picea 
spp., Abies sp.) 

• Deciduous riparian or aspen (populus 
spp.) forests 

• Mountain riparian thickets, wet 
montane meadows 

Presenter
Presentation Notes
Habitat Information from Mack and Yong 2000. Methods for mapping breeding habitat in ROMO: Using the park veg map (Rocky Mountain National Park 2005), observations from I&M bird surveys in the park (Ellis & Connor 2005), and local knowledge of the breeding bird species’ habitat associations, each park vegetation class was assigned a relative qualitative rank:1 = Most suitable for breeding2 = Somewhat suitable for breeding3 = Least suitable for breedingNA = Not suitable for breeding These categories were used to crosswalk (i.e., reclassify) the park veg map using Geographic Information Systems (GIS). The resulting map may be referred to as an expert-based habitat suitability model for the breeding bird species. References:Ellis, D. and Connor, J. 2005. Rocky Mountain National Park Avian Inventory and Monitoring End-of Season Report for 2005. Rocky Mountain National Park. 2005. Rocky Mountain National Park, Colorado, 2001-2005 VEGETATION CLASSIFICATION AND MAPPING, Final Report - August, 2005, Technical Memorandum 8260-05-02, USBR/RSGIS. Data available from http://biology.usgs.gov/npsveg/romo/index.html. 



Swainson’s Thrush: Breeding 
Habitat in the PACE 
• Found from 7,000–11,033 ft 

(2,134–3,363 m) 
• Coniferous and aspen forests, 

willow and alder riparian thickets 

Presenter
Presentation Notes
PACE: Protected Area Centered EcosystemMethods for mapping breeding habitat in the PACE: Using an ecosystem type map (Piekielek et al. 2011a) assembled for Rocky and its associated Protected Area Centered Ecosystem (PACE; Hansen & DeFries 2007, Piekielek et al. 2010, 2011b, Hansen et al 2011), observations from I&M bird surveys in the park (Ellis & Connor 2005), and local knowledge of the breeding bird species’ habitat associations, each ecosystem type class was assigned a relative qualitative rank:1 = Most suitable for breeding2 = Somewhat suitable for breeding3 = Least suitable for breedingNA = Not suitable for breeding These categories were used to crosswalk (i.e., reclassify) the ecosystem type map using Geographic Information Systems (GIS). The resulting map may be referred to as an expert-based habitat suitability model for the breeding bird species. References:Hansen, A.J. and R. DeFries. 2007. Ecological mechanisms linking protected areas to surrounding lands. Ecological Applications 17:974-988.Hansen, A.J., C. Davis, N.B. Piekielek, J.E. Gross, D.M. Theobald, S.J. Goetz, F.M. Melton, R. DeFries. 2011. Delineating the ecosystems containing protected areas for monitoring and management. BioScience 61: 363-373. Piekielek, N.B., C. Davis and A. Hansen 2010. PALMS SOP - Analyzing Protected-area Centered Ecosystems. Inventory and Monitoring Program, Natural Resource Program Center, National Park Service, Fort Collins, CO. Ver 1.2 (3.3 MB) Piekielek, N.B., C. Davis and A. Hansen 2011a. PALMS SOP - Ecosystem type change and fragmentation: from pre Euro-American settlement to present day. Inventory and Monitoring Program, Natural Resource Program Center, National Park Service, Fort Collins, CO. Ver 1.4. Piekielek, N.B., C. Davis and A. Hansen 2011b. PALMS SOP - Estimating Protected-area Centered Ecosystems. Inventory and Monitoring Program, Natural Resource Program Center, National Park ervice, Fort Collins, CO. Ver 1.6 (10 MB) 



Swainson’s Thrush:  
Winter Habitat in Costa Rica 

• Associated with herbaceous shrubs, small trees, and fruiting 
plants in secondary forest and large trees in primary forest. 

• In Costa Rica, more  
common in secondary  

 forest than primary forest  
 and most migrate through  
 Costa Rica to S. America. 
• During migration apt to  

occur almost anywhere,  
including urban areas  
and open country. 

 

Presenter
Presentation Notes
Habitat info from Mack and Young 2000, Stiles and Skutch 1989.Photo from Jim Thompsons, Tropical premontane wet forest and tropical premontane moist forest.



Bird Banding Data Swainson’s Thrush: Migration 
Information from Bird Banding Data 

Rocky Mountain 
National Park 

Monteverde 
Protected Areas 

Presenter
Presentation Notes
Range maps obtained from NatureServe (http://www.natureserve.org/getData/birdMaps.jsp)A request for Bird Banding Lab data was sent to the USGS on January 6, 2011. We received the banding data on January 14. BBL website: http://www.pwrc.usgs.gov/bbl/All observations on map are from May (two in KS, one in CO).  Two of the observations were likely migrants because they were linked with Canadian observations.  An additional banded bird was observed in Western Kansas and El Salvador, representing some potential linkage between CO/KS region and Central America (among the four species we are focusing on, this represents the clearest direct link between CO and Costa Rica).  However, this particular bird’s migration route probably included an E-W route before turning N or S, and it may have been migrating in El Salvador as well as in KS. 



 

Bottleneck Migration Pattern 

Rocky Mountain National Park 

Monteverde, Costa Rica 

Presenter
Presentation Notes
Map courtesy of National Geographic.



Swainson’s Thrush: Migration  
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Costa Rica 

Presenter
Presentation Notes
Breeds in w. and n. U.S. and Canada and winters from s. Mexico to n. Argentina. Spring: Western populations generally migrate along Pacific coast of Mexico and California, then move inland to northwestern states. Few migrate along middle Rio Grande and lower Colorado River valleysA large number also cross CO plains while moving in an east-west fashion after arriving in U.S. from South AmericaFall: Western populations appear to use same routes as during spring.Migration information from Mack and Young 2000.A large number also cross CO plains while moving in an east-west fashion after arriving in U.S. from South America (e.g., Kelly et al. 2005)Abundant fall migrant (mid-Sep-Nov) in Caribbean lowlands and central highlands, locally to ca. 8,000ft; in Pacific lowlands uncommon to rare in fall, and not before October; in spring (Apr-late May) an abundant migrant along foothills and in adjacent lowlands of both slopes, including central highlands, occasionally to ca. 9000ft (Stiles and Skutch 1989)Data on the seasonal distributions of focal species in CO and CR were obtained from the Avian Knowledge Network (http://www.avianknowledge.net/content/download), downloaded 1 December 2010.�



Swainson’s Thrush: Conservation 
Implications Within Breeding Range 

• Common, but declining even where abundant, 
including Colorado 

• Decline in willow habitat in Rocky Mt NP due to willow 
dieback and ungulate browsing 
– Park’s 2007 Elk and Veg Mgmt Plan is reversing this trend 

• Overall reasons for decline are unclear but could 
include: 
– Loss of breeding habitat 
– Loss of riparian habitat due to development and grazing 
– High predation rates 
– Low nest-success rates (Corvid predation?) 
– Brown-headed Cowbird parasitism can be a problem in 

grazed areas or near ecotones in Rocky Mt NP. 

Presenter
Presentation Notes
Conservation implications:  “Although Swainson’s Thrush is still considered one of the most common birds of northern spruce-fir forests, populations are declining even where abundant, particularly in Alaska and the Northeast. In California, the breeding range of this species has contracted during the last century, and “the disappearance of the Swainson’s Thrush from Yosemite Valley is one of the unsolved mysteries of Sierran ornithology” (Marshall 1988: 367, citing Beedy and Granholm 1985). The trend is clear, but the reasons are not. Nests are not besieged by cowbirds, but predation rates are high, resulting in low nest-success rates overall, critically low in some locales. Loss of breeding habitat may be a contributing factor, including loss of mature conifer forest and forest fragmentation, but Swainson’s Thrushes are relatively abundant in some early-successional habitats, such as conifer plantations; this fact clouds the forest-management issue. On the Pacific Coast, loss of riparian habitat to development and grazing have likely contributed to declines. The impact of habitat changes on wintering grounds is unclear.” (Mack and Yong 2000).Increased densities of Brown-headed Cowbirds in grazed sites and increased nest predators associated with human activity may also be contributing factors.Info from Jeff Connor on Swainson’s thrush in willow habitat: I have documented that in willow habitat in the park that is in poor condition due to willow dieback and ungulate browsing the thrush is not there. In willow habitat with healthier, higher and denser willow that also has beaver the thrush is there. So a concern is willow dieback and ungulate browsing. The park's Elk and Veg Plan that was implemented in 2007 is reversing the trend of willow in the lower elevation areas and it is expected that the implementation of the plan will result in a benefit to the thrush and also to Wilson's and yellow warblers.�Climate change stressors are within a suite of existing stressors.



Wilson’s Warbler  
(Wilsonia pusilla)  

Presenter
Presentation Notes
Info from BNA (Ammon and Gilbert 1999):�This wood-warbler is a familiar and characteristic species of wet habitats in the boreal and Pacific coastal zones. The most widespread in its genus, Wilson’s Warbler breeds throughout Alaska, most of Canada, and south through the western United States to southern California and New Mexico, often the most abundant warbler in these regions. Distinguishable from similar species by its black cap, simple and bright color pattern, characteristic tail-waving, and short, chattering song, this species is quickly recognized darting through shrub willows and undergrowth. It nests on or near the ground at elevations ranging from sea level to the alpine zone. Breeding territories are usually located in riparian habitats or wet meadows with extensive deciduous shrub thickets.Just as it breeds across a wide altitudinal and latitudinal range, Wilson’s Warbler also winters in a great diversity of environments, ranging from the east to the west coast of Mexico and Central America, and from the Caribbean lowlands to the cloud forests of the continental divide. Moreover, it is the only migrant warbler regularly found in tropical high plains (paramo). In the winter, Wilson’s Warbler shows a diversity of behavioral strategies, with many birds defending territories, others acting as winter “floaters,” and still others joining large mixed-species foraging flocks.Thumbnail image of Wilson’s Warbler from http://www.ownbyphotography.com/Wilsons-Warbler.jpg.Range map from BNA (http://bna.birds.cornell.edu/bna/species/478/articles/introduction)Large image on top from Jim Thompson.Large image on bottom from http://www.allaboutbirds.org/guide/Wilsons_Warbler/id



Wilson’s Warbler: Breeding 
Habitat in Rocky Mountain NP  
• Montane willow (Salix spp.) riparian 

habitat and alpine zone  
• Bog birch (Betula glandulosa) and 

shrubby cinquefoil (Potentilla 
fruticosa) with understory of forbs, 
mosses, and sedges (Carex spp.).  

• May include edge of coniferous or 
aspen (Populus tremuloides) forests. 

Presenter
Presentation Notes
Habitat information from (Ammon and Gilbert 1999, Ruth and Stanley 2002) and (Kingery 1998).Photo of willow habitat by Kristen Kaczynski.Methods for mapping breeding habitat in ROMO: Using the park veg map (Rocky Mountain National Park 2005), observations from I&M bird surveys in the park (Ellis & Connor 2005), and local knowledge of the breeding bird species’ habitat associations, each park vegetation class was assigned a relative qualitative rank:1 = Most suitable for breeding2 = Somewhat suitable for breeding3 = Least suitable for breedingNA = Not suitable for breeding These categories were used to crosswalk (i.e., reclassify) the park veg map using Geographic Information Systems (GIS). The resulting map may be referred to as an expert-based habitat suitability model for the breeding bird species. ReferencesEllis, D. and Connor, J. 2005. Rocky Mountain National Park Avian Inventory and Monitoring End-of Season Report for 2005. Rocky Mountain National Park. 2005. Rocky Mountain National Park, Colorado, 2001-2005 VEGETATION CLASSIFICATION AND MAPPING, Final Report - August, 2005, Technical Memorandum 8260-05-02, USBR/RSGIS. Data available from http://biology.usgs.gov/npsveg/romo/index.html. 



• Found from 6,000–12,000 ft 
(1,829–3,658 m) 

• Riparian willow (Salix spp.) 
or alder (Alnus incana) 
thickets 
 

Wilson’s Warbler:  
Breeding Habitat in the PACE 

Presenter
Presentation Notes
PACE: Protected Area Centered EcosystemHabitat info from Kingery 1998Image from http://shelledy.mesa.k12.co.us/staff/computerlab/ColoradoLifeZones_Riparian_Plants.htmlMethods for mapping breeding habitat in the PACE: Using an ecosystem type map (Piekielek et al. 2011a) assembled for Rocky and its associated Protected Area Centered Ecosystem (PACE; Hansen & DeFries 2007, Piekielek et al. 2010, 2011b, Hansen et al 2011), observations from I&M bird surveys in the park (Ellis & Connor 2005), and local knowledge of the breeding bird species’ habitat associations, each ecosystem type class was assigned a relative qualitative rank:1 = Most suitable for breeding2 = Somewhat suitable for breeding3 = Least suitable for breedingNA = Not suitable for breeding These categories were used to crosswalk (i.e., reclassify) the ecosystem type map using Geographic Information Systems (GIS). The resulting map may be referred to as an expert-based habitat suitability model for the breeding bird species. ReferencesHansen, A.J. and R. DeFries. 2007. Ecological mechanisms linking protected areas to surrounding lands. Ecological Applications 17:974-988.Hansen, A.J., C. Davis, N.B. Piekielek, J.E. Gross, D.M. Theobald, S.J. Goetz, F.M. Melton, R. DeFries. 2011. Delineating the ecosystems containing protected areas for monitoring and management. BioScience 61: 363-373. Piekielek, N.B., C. Davis and A. Hansen 2010. PALMS SOP - Analyzing Protected-area Centered Ecosystems. Inventory and Monitoring Program, Natural Resource Program Center, National Park Service, Fort Collins, CO. Ver 1.2 (3.3 MB) Piekielek, N.B., C. Davis and A. Hansen 2011a. PALMS SOP - Ecosystem type change and fragmentation: from pre Euro-American settlement to present day. Inventory and Monitoring Program, Natural Resource Program Center, National Park Service, Fort Collins, CO. Ver 1.4. Piekielek, N.B., C. Davis and A. Hansen 2011b. PALMS SOP - Estimating Protected-area Centered Ecosystems. Inventory and Monitoring Program, Natural Resource Program Center, National Park ervice, Fort Collins, CO. Ver 1.6 (10 MB) 



Wilson’s Warbler:  
Winter Habitat in Costa Rica 

• Habitat generalist ranging from coastal lowlands into 
high-altitude cloud forest. 

• Most abundant in tropical evergreen and deciduous 
forest, cloud forest, pine-oak forest, and forest edge 
habitat. 

• Also found in mangrove undergrowth, secondary 
growth, thorn-scrub, dry washes, riparian gallery 
forest, mixed forests, brushy fields and plantations. 

• Winters mainly above 3,000ft (914m). 
• Sexes may segregate by habitat in some areas 

– females predominant in seral stages of secondary forest 
– males predominant in primary evergreen forest  

Presenter
Presentation Notes
Habitat information from Ammon and Gilbert 1999. Stiles and Skutch 1989Ryan will clarify contradiction in the slide.



Wilson’s Warbler:  
Winter Habitat in Costa Rica 

Presenter
Presentation Notes
Pictures from Jim Thompson. Tropical premontane wet forest/tropical premontane moist forest. Wilson’s warbler in Monteverde, 2011. Cloud forest. 



Bird Banding Data Wilson’s Warbler: Migration 
Information from Bird Banding Data 

Rocky Mountain 
National Park 

Monteverde 
Protected Areas 

Presenter
Presentation Notes
Range maps obtained from NatureServe (http://www.natureserve.org/getData/birdMaps.jsp)A request for Bird Banding Lab data was sent to the USGS on January 6, 2011. We received the banding data on January 14. BBL website: http://www.pwrc.usgs.gov/bbl/Most of the BBL data is collected during migration (May/June and September/October) and we cannot be certain whether or not the individuals on the BBL map (below) stayed in Colorado to breed. 



 

Bottleneck Migration Pattern 

Rocky Mountain National Park 

Monteverde, Costa Rica 

Presenter
Presentation Notes
Map courtesy of National Geographic.



Wilson’s Warbler: Migration 
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Presenter
Presentation Notes
Migration information from (Ammon and Gilbert 1999) and (Paxton et al. 2007):Winters primary s. of U.S. borderStable isotope analysis indicates that birds that breed in the Intermountain U.S., including the Colorado group, migrate through Arizona via the lower Colorado River (and presumably Sonora, Mexico). Spring: In Middle America recorded in Costa Rica through mid-May (Stiles and Skutch 1989)Montane breeders of CO arrive in late MayFall: Generally migrates Aug, Sep, and Oct, with peak in early Sep across most of range. Migrants arrive mid-Sep in Costa Rica.Data on the seasonal distributions of focal species in CO and CR were obtained from the Avian Knowledge Network (http://www.avianknowledge.net/content/download), downloaded 1 December 2010.



Wilson’s Warbler: Conservation 
Implications Within Breeding Range 

• Declined 2%/yr from 1980–1999 for unknown 
reasons 

• Riparian habitat provides critical stopover sites in 
the SW U.S., but comprises less than 1% of the 
landscape. Habitat loss at any one stopover point 
will differentially affect specific breeding 
populations.  

• Breeds primarily in willow 
– Declining condition of willow habitat in Rocky Mt NP 

has decreased habitat for Wilson’s warblers. 
– Shifts in leaf area index (LAI) impact insects, which 

consequently impact bird fat. 

Presenter
Presentation Notes
Wilson’s warblers declined 2%/year from 1980-1999, during which time yellow warblers (Dendroica petechia) have increased.  One hypothesis is that yellow warblers were excluding or out-competing Wilson’s warblers for forage or nest sites where they overlap (~8,000-10,000 feet in elevation).  Research in CO found no evidence of exclusion in foraging habitats and that these two species built nests in different microhabitats (Ruth and Stanley 2002).  Riparian habitat provides critical stopover sites for Wilson’s warbler in the SW U.S., but comprises less than 1% of the landscape.  Habitat loss at any one stopover point will differentially affect specific breeding populations (Paxton et al. 2007). Shifts in LAI (leaf area index) impact insects, which consequently impact bird fat (Saracco et al. 2008)



Yellow Warbler  
(Dendroica petechia) 

Presenter
Presentation Notes
Info from BNA (Lowther et al. 1999):�The Yellow Warbler is found throughout much of North America in habitats briefly categorized as wet, deciduous thickets. One common feature of Yellow Warbler habitat is the presence of various species of willows (Salix spp.), which dominate regions with high densities of Yellow Warblers, as in southern Canada, and regions where the species is sparse and local in distribution, as in the southwestern U.S. For populations of Yellow Warblers south of U.S. borders, mangroves are a dominant feature of their habitat.The Yellow Warbler is the most strikingly yellow of North American wood-warblers. Yellow Warblers also have variable amounts of chestnut streaking on the breast, and southern forms have variable amounts of chestnut on the head. The streaking is usually more prominent in adult males and less so in females and immatures. There is extensive morphological variation within this species, more so than within any other wood-warbler. Abundant and widespread, having the broadest distribution of any Dendroica warbler, the Yellow Warbler has been a frequent subject of study. Info from CO Breeding Bird Atlas (Kingery 1998):Often require as little as 2-3 months in breeding habitat. Feed almost entirely on insects, especially the larvae of many species that are destructive to foliage. They have the greatest range of any wood-warbler.Thumbnail image of yellow warbler from http://www.allaboutbirds.org/guide/Yellow_Warbler/id.Large image from http://bna.birds.cornell.edu/bna/species/454/galleries/photosRange map from BNA (http://bna.birds.cornell.edu/bna/species/454/articles/introduction)



Yellow Warbler: Breeding 
Habitat in Rocky Mountain NP 

• Wet, deciduous  thickets 
dominated by willows 
(salix spp.) 

Presenter
Presentation Notes
Habitat info from Lowther et al. 1999, Knopf and Sedgwick 1992Photo of willow habitat by Kristen Kaczynski.Methods for mapping breeding habitat in ROMO: Using the park veg map (Rocky Mountain National Park 2005), observations from I&M bird surveys in the park (Ellis & Connor 2005), and local knowledge of the breeding bird species’ habitat associations, each park vegetation class was assigned a relative qualitative rank:1 = Most suitable for breeding2 = Somewhat suitable for breeding3 = Least suitable for breedingNA = Not suitable for breeding These categories were used to crosswalk (i.e., reclassify) the park veg map using Geographic Information Systems (GIS). The resulting map may be referred to as an expert-based habitat suitability model for the breeding bird species. ReferencesEllis, D. and Connor, J. 2005. Rocky Mountain National Park Avian Inventory and Monitoring End-of Season Report for 2005. Rocky Mountain National Park. 2005. Rocky Mountain National Park, Colorado, 2001-2005 VEGETATION CLASSIFICATION AND MAPPING, Final Report - August, 2005, Technical Memorandum 8260-05-02, USBR/RSGIS. Data available from http://biology.usgs.gov/npsveg/romo/index.html. 



• Commonly found between 6,000–
8,500 ft (1,829–2,591 m) 

• Habitat generalist, but requires 
deciduous vegetation such as cotton 
wood, willow, alder and aspen. 

Yellow Warbler:  
Breeding Habitat in the PACE 

Presenter
Presentation Notes
PACE: Protected Area Centered EcosystemHabitat Info from Colorado Breeding Bird Atlas (Kingery 1998).Methods for mapping breeding habitat in the PACE: Using an ecosystem type map (Piekielek et al. 2011a) assembled for Rocky and its associated Protected Area Centered Ecosystem (PACE; Hansen & DeFries 2007, Piekielek et al. 2010, 2011b, Hansen et al 2011), observations from I&M bird surveys in the park (Ellis & Connor 2005), and local knowledge of the breeding bird species’ habitat associations, each ecosystem type class was assigned a relative qualitative rank:1 = Most suitable for breeding2 = Somewhat suitable for breeding3 = Least suitable for breedingNA = Not suitable for breeding These categories were used to crosswalk (i.e., reclassify) the ecosystem type map using Geographic Information Systems (GIS). The resulting map may be referred to as an expert-based habitat suitability model for the breeding bird species. ReferencesHansen, A.J. and R. DeFries. 2007. Ecological mechanisms linking protected areas to surrounding lands. Ecological Applications 17:974-988.Hansen, A.J., C. Davis, N.B. Piekielek, J.E. Gross, D.M. Theobald, S.J. Goetz, F.M. Melton, R. DeFries. 2011. Delineating the ecosystems containing protected areas for monitoring and management. BioScience 61: 363-373. Piekielek, N.B., C. Davis and A. Hansen 2010. PALMS SOP - Analyzing Protected-area Centered Ecosystems. Inventory and Monitoring Program, Natural Resource Program Center, National Park Service, Fort Collins, CO. Ver 1.2 (3.3 MB) Piekielek, N.B., C. Davis and A. Hansen 2011a. PALMS SOP - Ecosystem type change and fragmentation: from pre Euro-American settlement to present day. Inventory and Monitoring Program, Natural Resource Program Center, National Park Service, Fort Collins, CO. Ver 1.4. Piekielek, N.B., C. Davis and A. Hansen 2011b. PALMS SOP - Estimating Protected-area Centered Ecosystems. Inventory and Monitoring Program, Natural Resource Program Center, National Park ervice, Fort Collins, CO. Ver 1.6 (10 MB) 



Yellow Warbler:  
Winter Habitat in Costa Rica 

• Variety of wooded and 
scrubby habitats, including 
gardens, town plazas, 
secondary growth, brushy 
pastures and hedgerows, 
forest edge, riparian 
woodlands, wooded 
marshes, agricultural lands, 
and other semi-open areas 

• Common from lowlands to 
5,000 ft (1,524 m) 
 

Presenter
Presentation Notes
Habitat information from Lowther et al. 1999, Stiles and Skutch 1989.Photo from http://www.cs.dartmouth.edu/~dfk/trips/2004CostaRica/Monteverde/index.html



Bird Banding Data Yellow Warbler: Migration 
Information from Bird Banding Data 

Rocky Mountain 
National Park 

Monteverde 
Protected Areas 

Presenter
Presentation Notes
Range maps obtained from NatureServe (http://www.natureserve.org/getData/birdMaps.jsp)A request for Bird Banding Lab data was sent to the USGS on January 6, 2011. We received the banding data on January 14. BBL website: http://www.pwrc.usgs.gov/bbl/Limited BBL data in CO region, most likely no breeding birds represented on map (August and November captures).  Captures in CO and Costa Rica consistent with leap-frog migration described by Boulet et al. (2006).



 

Bottleneck Migration Pattern 

Rocky Mountain National Park 

Monteverde, Costa Rica 

Presenter
Presentation Notes
Map courtesy of National Geographic.



Yellow Warbler: Migration 

Presenter
Presentation Notes
Migration information from (Boulet et al. 2006) and (Lowther et al. 1999):Spring: western route taken by western birds passing through NevadaFall: circum-Gulf routes taken by western migrants passing through California and possibly through New Mexico Departs Costa Rica by early to mid-MayFirst arrivals in Costa Rica mid-Aug, peak migrant numbers Sep and OctData on the seasonal distributions of focal species in CO and CR were obtained from the Avian Knowledge Network (http://www.avianknowledge.net/content/download), downloaded 1 December 2010.



Yellow Warbler: Conservation 
Implications Within Breeding Range 

• Yellow warblers increased from 1980-1999. 
• Cowbird parasitism is a problem in some 

areas, especially where grazing occurs in 
riparian willow habitat. 

• Is generally increasing around Rocky Mt 
• Of four focal species, most limited by the 

availability of suitable breeding habitat but 
climate change may expand its breeding 
habitat  

Presenter
Presentation Notes
Yellow warblers increased from 1980-1999; no evidence they exclude or directly compete with Wilson’s warblers (which are declining; Ruth and Stanley 2002). Info from Jeff Connor: I have not seen yellow warblers above 8,800 feet in the park. Observations have always been in tall willow and near beaver ponds. The same factors that may be having an impact on Wilson's warbler probably applies to the yellow warbler.�Cowbird parasitism info in Lowther et al. 1999. 



Western Tanager  
(Piranga lucoviciana)  

Presenter
Presentation Notes
BNA Info (Hudon 1999):Western Tanager ranges farther north than any other tanager, breeding up to 60°N. At the northern limit of its distribution this tanager may spend as little as two months on its breeding grounds. Its broad occurrence in most open coniferous and mixed woodlands of western North America in the summer makes this species a quintessential element of western forests.Despite the male’s showy yellow-and-black plumage and red head and its strong, deliberate song, the species is not usually conspicuous. During migration, however, large numbers may appear in city parks, orchards, and open areas.The Western Tanager feeds predominantly on insects during the breeding season, but it also incorporates fruits and berries in its diet whenever it can. At other times of the year, fruits and berries constitute a substantial portion of the diet. [As of 1999] With the exception of isolated studies on song structure, home range, and pigmentation, little research has focused on the Western Tanager, and much of what is known of the species’ breeding biology, behavior, and migration is anecdotal.Info from Colorado Breeding Bird Atlas (Kingery 1998):Western Tanagers occupy a variety of habitats from the foothills up to subalpine regions…ponderosa pine, aspen woodlands, and a great variety of foothills and mid-elevation coniferous forests. Smaller numbers in p-j woodlands and oak shrublands. Breeding elevations almost entirely above 6,000 ft (1,800 m). They use diverse woodlands. Typically nest in the fork of a horizontal branch of a coniferous tree. Prefer fairly open areasWestern Tanager thumbnail and other images by Richard Hahn.Range map from Birds of North America Online (http://bna.birds.cornell.edu/bna/species/432/articles/introduction).



Western Tanager: Breeding 
Habitat in Rocky Mountain NP 
• Common in ponderosa pine (Pinus 

ponderosa), Douglas fir 
(Pseudotsuga menziesii), and 
aspen (populus spp.) 

Presenter
Presentation Notes
Habitat information from (Hudon 1999).Favors open woodlands, but occasionally extends into fairly dense forests. Jeff: The tanager’s most common habitat is ponderosa pine with a mix of Douglas fir and aspen but it is also found in dominant ponderosa pine.Methods for mapping breeding habitat in ROMO: Using the park veg map (Rocky Mountain National Park 2005), observations from I&M bird surveys in the park (Ellis & Connor 2005), and local knowledge of the breeding bird species’ habitat associations, each park vegetation class was assigned a relative qualitative rank:1 = Most suitable for breeding2 = Somewhat suitable for breeding3 = Least suitable for breedingNA = Not suitable for breeding These categories were used to crosswalk (i.e., reclassify) the park veg map using Geographic Information Systems (GIS). The resulting map may be referred to as an expert-based habitat suitability model for the breeding bird species. ReferencesEllis, D. and Connor, J. 2005. Rocky Mountain National Park Avian Inventory and Monitoring End-of Season Report for 2005. Rocky Mountain National Park. 2005. Rocky Mountain National Park, Colorado, 2001-2005 VEGETATION CLASSIFICATION AND MAPPING, Final Report - August, 2005, Technical Memorandum 8260-05-02, USBR/RSGIS. Data available from http://biology.usgs.gov/npsveg/romo/index.html. 



• Found primarily from 5,500–
9,000 ft (1,676–2,743 m) 

• At lower elevations found in 
small numbers in pinyon-
juniper woodlands and oak 
shrublands. 

Western Tanager:  
Breeding Habitat in the PACE 

Presenter
Presentation Notes
PACE: Protected Area Centered EcosystemHabitat info from Kingery 1998.Methods for mapping breeding habitat in the PACE: Using an ecosystem type map (Piekielek et al. 2011a) assembled for Rocky and its associated Protected Area Centered Ecosystem (PACE; Hansen & DeFries 2007, Piekielek et al. 2010, 2011b, Hansen et al 2011), observations from I&M bird surveys in the park (Ellis & Connor 2005), and local knowledge of the breeding bird species’ habitat associations, each ecosystem type class was assigned a relative qualitative rank:1 = Most suitable for breeding2 = Somewhat suitable for breeding3 = Least suitable for breedingNA = Not suitable for breeding These categories were used to crosswalk (i.e., reclassify) the ecosystem type map using Geographic Information Systems (GIS). The resulting map may be referred to as an expert-based habitat suitability model for the breeding bird species. ReferencesHansen, A.J. and R. DeFries. 2007. Ecological mechanisms linking protected areas to surrounding lands. Ecological Applications 17:974-988.Hansen, A.J., C. Davis, N.B. Piekielek, J.E. Gross, D.M. Theobald, S.J. Goetz, F.M. Melton, R. DeFries. 2011. Delineating the ecosystems containing protected areas for monitoring and management. BioScience 61: 363-373. Piekielek, N.B., C. Davis and A. Hansen 2010. PALMS SOP - Analyzing Protected-area Centered Ecosystems. Inventory and Monitoring Program, Natural Resource Program Center, National Park Service, Fort Collins, CO. Ver 1.2 (3.3 MB) Piekielek, N.B., C. Davis and A. Hansen 2011a. PALMS SOP - Ecosystem type change and fragmentation: from pre Euro-American settlement to present day. Inventory and Monitoring Program, Natural Resource Program Center, National Park Service, Fort Collins, CO. Ver 1.4. Piekielek, N.B., C. Davis and A. Hansen 2011b. PALMS SOP - Estimating Protected-area Centered Ecosystems. Inventory and Monitoring Program, Natural Resource Program Center, National Park ervice, Fort Collins, CO. Ver 1.6 (10 MB) 



Western Tanager:  
Winter Habitat in Costa Rica 

• Deciduous forest canopy, 
scrub and second-
growth, semi-open 
habitats, and hedgerows. 

Presenter
Presentation Notes
Habitat information from (Hudon 1999).Photo from Jim Thompson, tropical dry forest.Rainforest photo from http://www.cs.dartmouth.edu/~dfk/trips/2004CostaRica/Monteverde/index.html



 

Bottleneck Migration Pattern 

Rocky Mountain National Park 

Monteverde, Costa Rica 

Presenter
Presentation Notes
Map courtesy of National Geographic.



Western Tanager: Migration 
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Presenter
Presentation Notes
Migration information from (Hudon 1999), (Butler et al. 2002) and (Isler and Isler 1987):Routes of migration largely unknown. Banding data document movements only west of Rockies, mostly in coastal states and provincesFall: Moves through Southern Rockies Migration occurs among solitary pairs at night in high altitudesArrives in Costa Rica in late October and departs in April (Stiles and Skutch 1989).Data on the seasonal distributions of focal species in CO and CR were obtained from the Avian Knowledge Network (http://www.avianknowledge.net/content/download), downloaded 1 December 2010.



Western Tanager: Conservation 
Implications Within Breeding Range 

• Riparian and montane  
stopover sites in the  
southwestern U.S. are  
important to western  
tanagers. 
• Cowbird parasitism 
• Declining throughout  
the Rocky Mt area 

Presenter
Presentation Notes
Butler et al. (2002) emphasize the importance of riparian and montane stopover sites in the American Southwest to western tanagers and other Neotropical migrants (including those included in ROMO work). Jeff: Since the tanager in RMNP and along the Front Range is so closely tied to ponderosa pine habitat that any change in this habitat type from a mature late seral community to an early successional stand will cause a decline in the tanager. So in areas with widespread stand-replacing fire in ponderosa pine will not be suitable until regeneration reaches the characteristics that the tanager needs. The impacts to ponderosa pine from mountain pine beetle and other bark beetle outbreaks results in a loss of older mature trees. Slide 53 shows that the tanager’s primary breeding habitat in the PACE is outside the park and extends into the foothills, so RMNP is at the tanagers upper elevational range. A positive note could be in the long-term that climate change may actually cause an expansion of ponderosa into higher elevation areas resulting in an expansion of ponderosa pine with a reduction in lodgepole.Jeff Connor on Cowbird parasitism: In RMNP the cowbirds have been documented in the ecotones between willow habitat and ponderosa pine and in ponderosa pine when the canopy cover tends to be less than 25%. In denser stands of ponderosa not many observations. The shift in basal area in ponderosa pine from the bark beetle outbreak is opening up the more denser stands of ponderosa pine and that may favor the cowbird to the detriment of the tanager. Don't know if there is anyone in Colorado looking at that issue.�



• Climate change science is a relatively new 
frontier. 

• Information is available on potential broad-scale 
impacts of climate change and species’ general 
responses.  

• It is difficult to narrow down impacts to particular 
species. 
– We can’t always apply generalizations with 

confidence. 
• Then, it’s difficult to link findings for particular 

species to management actions. 
 

Climate Change 

Presenter
Presentation Notes
“There are things we know that we know. There are known unknowns. That is to say there are things that we now know we don't know. But there are also unknown unknowns. There are things we do not know we don't know. So when we do the best we can and we pull all this information together, and we then say well that's basically what we see as the situation, that is really only the known knowns and the known unknowns. And each year, we discover a few more of those unknown unknowns.” Donald Rumsfeld (http://en.wikiquote.org/wiki/Donald_Rumsfeld)



• Effects on breeding ranges differ between 
regions 

• Increases in the severity and frequency of 
droughts in the American Southwest are likely 
to have negative impacts on the ability of 
species to migrate through this area. 

Climate Change and Neotropical Migrants 

Presenter
Presentation Notes
The effects of climate change on neotropical migrant breeding ranges will differ between regions.   For example, drought has been found to have 1) a large negative impact on the abundance and species richness of neotropical migrants that inhabit semiarid areas of the central plains, but 2) little to no effect on neotropical migrants that breed in montane areas that are primarily fed by snowmelt [such as ROMO].  One suggested reason for such differences is that both neotropical migrants and their montane breeding habitat (e.g., coniferous evergreen trees) are resistant to normal, short-term drought-induced changes (Albright et al. 2010).  However, extreme weather events are expected to increase with climate change, especially in the southwestern U.S. (Diffenbaugh et al. 2008), and “drought may be a more important factor in determining the future structure of [montane] avian communities than our [current understanding suggests]” (Albright et al. 2010).Many species of neotropical migrants that breed in the western U.S. migrate through the American Southwest.  Increases in the severity and frequency of droughts in this region (as indicated by Diffenbaugh et al. 2008) are likely to have negative impacts on the ability of these species to migrate (Butler et al. 2002).Despite generalized effects on certain guilds of birds, some migratory birds may be unable to adjust or evolve to climate change.  This could negatively impact their ability to survive and breed. There is evidence that spring migration of neotropical migrants is generally occurring earlier in the year due to climate change (VanBuskirk et al. 2009).  However,  birds such as North American wood warblers rely on endogenous rhythms (e.g., photoperiod) to cue migration, and this prevents them from being able to adjust to climate change.  This can lead to inappropriate migration times that prevent birds from arriving in breeding habitat at appropriate times for egg-laying and foraging purposes (both which are controlled by climate; e.g., Both and Visser 2001, Strode 2003).



Climate Change and Neotropical Migrants 

Migrating 
birds may have 
to travel over 
thousands of 
miles of 
impacted 
habitat in the 
southern U.S. 
and northern 
Mexico. 

Wilson’s Warbler 
Migration Route 

Swainson’s Thrush 
Migration Routes 

Rocky Mountain 
National Park 

Monteverde 

Presenter
Presentation Notes
Map from http://www.ncdc.noaa.gov/temp-and-precip/drought/nadm/indices.php?mdf=map&divstn=div&indicator=palmer#pdi (September 2011 map), accessed November 2, 2011.Late spring snow can also impact migration.



Climate Change and Neotropical Migrants 

• Elevational vs. latitudinal climate change impacts 
– Elevational: 
– Latitudinal: 

• Most vegetative communities will move 
northward, but it is unclear if forests or other 
habitats will be able to keep pace with the rate of 
climate change.  It is even more unclear if the 
fauna (i.e., birds) associated with these habitats 
will be able to adjust to such changes. 
– In the Rocky Mts. new veg communities could move 

into higher elevation areas displacing communities 
such as alpine tundra. 

Presenter
Presentation Notes
Ryan will work on this oneHarnessing citizen science efforts (National Phenology Monitoring, Christmas Bird Count, etc)USA National Phenology Network (NPN) http://www.usanpn.orgMost vegetative communities will move northward, but it is unclear if forests or other habitats will be able to keep pace with the rate of climate change.  It is even more unclear if the fauna (i.e., birds) associated with these habitats will be able to adjust to such changes (Faaborg et al. 2010).



What does the future hold as species 
relate to climate change? 

One way to 
assess the 
vulnerability of 
species: 

Figure from Scanning the 
Conservation Horizon: A 
Guide to Climate Change 
Vulnerability Assessment. 

Presenter
Presentation Notes
Vulnerability chart from: P. Glick and B.A. Stein, editors. 2010. Scanning the Conservation Horizon: A Guide to Climate Change Vulnerability Assessment. Draft. National Wildlife Federation, Washington, D.C.



Some Examples of Climate Change 
Impacts on Neotropical Migrants 

Examples of the direct and indirect effects of climate change on 
the breeding ecology of neotropical birds in Rocky Mountain NP. 
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Presenter
Presentation Notes
Despite big-picture explanations, species have individualized responses to climate change that don’t always follow general patterns. This increases the challenge for managers.



Some Examples of Climate Change 
Impacts on Neotropical Migrants 

Examples of the direct and indirect effects of climate change on 
the breeding ecology of neotropical birds in Rocky Mountain NP. 

Wilson’s warbler 

Yellow warbler 

Swainson’s thrush 

Western tanager 
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Presenter
Presentation Notes
Despite big-picture explanations, species have individualized responses to climate change that don’t always follow general patterns. This increases the challenge for managers.Climate Change and Neotropical Migrants in Rocky Mountain National ParkClimate change projections indicate a higher frequency of large fires, longer fire seasons, and an increased area burnedPark history indicates infrequent, stand-replacing fires in mosaic patternsMore frequent, larger stand-replacing fires during the breeding season (mid-May to mid-July) would have detrimental effects on neotropical migrants in the park.Notes from Jeff:Climate change projections indicate a higher frequency of large fires, longer fire seasons, and an increased area burned.  So climate change could be a bigger driver in the future on how our landscape is going to be.  More frequent fires and higher severity fires in the spring into mid summer will have a negative impact on bird breeding seasons.  Our bird breeding season is from about mid-May to mid-July with peak being about six weeks June 1 to July 15.Present fire history research in the park shows that fires were infrequent, in some areas on a range of 300 to 500 years, but when they occurred they were usually stand replacing fires.Stand replacing fires reset succession which is a good thing but these older stand replacing fires usually left a mosaic of burned and unburned trees and areas of low to severe burn severity, which created a higher biological diversity.If climate shifts fires to larger ones of mostly high burn severity and more frequently, some forest stands may not reach late seral conditions. This may not be a good thing for some neotropical birds particularly two of the focal species we are working with.As noted the Western tanager and Swainson's thrush when nesting in conifer forests focus on late seral older stands verses younger stands.  If we had a fire that burned most of our 10,000 acres of ponderosa pine the tanager would go from being common in the park to uncommon and possibly rare and may not recover back to pre-fire levels if the ponderosa pine does not have the opportunity to reach a late seral condition. 



Climate Change and Neotropical Migrants 

• Despite big-picture explanations, species have 
individualized responses to climate change that 
don’t always follow general patterns. 
– This increases the challenge for managers. 

• Using current knowledge of climate change 
and bird responses to climate change, we can 
create working hypotheses of particular 
species’ response. 

• These hypotheses can help prioritize areas for 
future research. 
 



• Following are working hypotheses of potential 
impacts of climate change on our four focal 
species. 

Potential Impacts of Climate Change on 
our Focal Species  

Swainson’s Thrush 

Wilson’s Warbler 

Yellow Warbler 

Western Tanager 

Presenter
Presentation Notes
ImagesSwainson’s Thrush: http://bird-flight.blogspot.com/2011/05/swainsons-thrush.htmlWilson’s Warbler: from Jim ThompsonYellow Warbler: http://www.allaboutbirds.org/guide/Yellow_Warbler/idWestern Tanager: Richard Hahn



Swainson’s Thrush: Elevational 
Impacts of Climate Change 

• Doesn’t breed at elevations much below 
Rocky Mt NP (graph below: S = summer, M = 
migration) 

Presenter
Presentation Notes
Graph from Andrew and Righter 2001. This is just speculation based on available information.



Swainson’s Thrush: Latitudinal 
Impacts of Climate Change 
• Rocky Mt NP is near the 

southern limit of breeding 
range. 

• Climate change could push 
breeding range further 
north causing the 
extirpation of the species 
from Rocky Mt. NP 

Presenter
Presentation Notes
This bird is at the southern end of its range for breeding in ROMO so climate change will likely affect it (i.e. climate change may cause it to leave the park).



Wilson’s Warbler: Elevational 
Impacts of Climate Change 

• Breeds at elevations above the lower 
limit of ROMO (graph at right: S = 
summer, M = migration) 

• Breeds primarily in willow, which is 
showing a decline in stature due to 
climate change and other factors. 

Presenter
Presentation Notes
Graph from Andrew and Righter 2001. Information from Jeff Connor:Bird monitoring and banding in RMNP indicates that short willow habitat does not have as high of numbers of breeding Wilson's warbler as tall willow (RMNP point count bird data unpublished and RMBO bird banding data from 1993 unpublished report to RMNP).��Ongoing research in in the park by Kristen Kacysnski (PhD student) has documented a willow decline in stature, condition and production over the�past two decades. Originally the decline was attributed to ungulate browsing and altered hydrologic regimes due to a loss of beaver. However,�her research is also showing a climate change cause such as a fungal infection and temperature induced late season drought. These two factors�may be interacting with the ungulate and loss of beaver resulting in a more rapid decline. She documented a sharp decline in willow between 2001 to�2005. There has been a slight up tick in willow health since 2005 but it has not yet recovered to conditions prior to 2001 (Kacysnski unpublished�annual status reports to RMNP).��This impact to willow has shifted willow in the Kawuneeche Valley from tall to short willow. The Wilson's warbler is probably showing a negative�response to the altered willow habitat. However, we have not been doing in bird monitoring in recent years.



Wilson’s Warbler: Latitudinal 
Impacts of Climate Change 
• Rocky Mt NP is near 

southern limits of breeding 
range. 

• High philopatry and reliance 
on stopover sites in SW U.S. 
indicates that any negative 
impacts to riparian habitat 
caused by climate change 
(declining rainfall or stream 
flow, higher temperatures 
that affect riparian 
vegetation and insects in 
those areas) will negatively 
affect this species.  

Presenter
Presentation Notes
Also, see notes for previous slide.



Yellow Warbler: Elevational 
Impacts of Climate Change 
• Breeds at elevations well below Rocky Mt 

(graph below: S = summer, M = migration) 
 

Presenter
Presentation Notes
Graph from Andrew and Righter 2001. 



Yellow Warbler: Latitudinal 
Impacts of Climate Change 

• Not near southern end 
of breeding range in 
Rocky Mt 

Presenter
Presentation Notes
Adult survival and production of young yellow warblers in Canada is negatively correlated with El Niño events (mild, dry winters).  Climate change is expected to result in an increased frequency of El Niño years and will likely have negative impacts on populations of yellow warblers and other migratory birds that inhabit Western Canada (Mazerolle et al. 2005) and possibly elsewhere. 



Western Tanager: Elevational 
Impacts of Climate Change 

• Breeds at elevations well below Rocky Mt 
(graph below: S = summer, M = migration) 

Presenter
Presentation Notes
Graph from Andrew and Righter 2001. 



Western Tanager: Latitudinal 
Impacts of Climate Change 

• ROMO is on the edge of 
its habitat range 

• Declining throughout 
Rocky Mt Area 

• Western tanager habitat 
loss in the park: Climate 
change could increase 
fire frequency in 
ponderosa pine, which 
is already dying off 
rapidly due to the 
mountain pine beetle 

Presenter
Presentation Notes
Info from Jeff Connor: There is a concern that impacts from bark beetles may have a negative impact on the tanager in the park. ROMO has a small amount of ponderosa pine. The mountain pine beetle is killing large ponderosa pine used by the tanager. Not sure how much of the older and larger ponderosa pine is going to be impacted and what the long term impact will be, but the trend looks like a lot is going to be killed. Also, if climate change causes fires�more frequently in ponderosa perhaps ponderosa in the park may not be able to recover sufficiently to reach a maturity large enough for tanagers?�Also the tanagers like the mix of ponderosa and Douglas fir, and fire can change that habitat type.A positive note could be in the long-term that climate change may actually cause an expansion of ponderosa into higher elevation areas resulting in an expansion of ponderosa pine with a reduction in lodgepole.



• ROMO-specific example 
• Implementation of Elk and Veg Mgmt Plan 

Management Actions 



Management Actions 

• Protecting migration is a process 
– LCC’s 

• May add to new relationships/coalitions 
• Using new technology such as geolocaters to 

better define migration corridors and stopover 
sites.  

• Collaborate with other NPS and protected 
areas in protecting important migration 
corridors and stopover sites. 

Presenter
Presentation Notes
Could combine this with slide 74 (Connections: Protected Areas)Could touch on the importance of citizen science efforts again here.



Connections: Migration 

• Migratory birds use a variety of habitats in 
different locations over the course of their yearly 
cycle. 

• Many of these areas are not protected or are not 
managed for migratory species.  

• Climate change can affect the spatial and 
temporal patterns of migratory species. 

• Much is unknown about the migratory routes, 
habitats, and time of use for these species. 
– We need to learn more to help connect the dots. 



Connections: Protected Areas 

• Important Bird Areas (IBAs) 
– Audubon Society program used to identify 

conservation priorities 
– There are IBAs along migration routes of selected 

species. 

Presenter
Presentation Notes
http://web4.audubon.org/bird/iba/ - IBA infoThe Important Bird Areas Program (IBA) is a global effort to identify and conserve areas that are vital to birds and other biodiversity. By working with Audubon chapters, landowners, public agencies, community groups, and other non-profits, Audubon endeavors to interest and activate a broad network of supporters to ensure that all Important Bird Areas are properly managed and conserved. The Important Bird Areas Program recognizes that coupled with global warming, habitat loss and fragmentation are the most serious threats facing populations of birds across America and around the world. By working to identify and implement conservation strategies at Important Bird Areas, we hope to minimize the effects that habitat loss and degradation have on birds and other biodiversity. 



Conclusion 

• We can’t leave the protection of these species 
to chance. 

• These four species show examples of the 
connectedness of different protected areas 
– Complexity of migration patterns 
– Likely sensitivity to climate change 
– A compelling need for collaboration to promote 

species conservation 
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