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This document was created during the development phase of the Cumberland HCP. Specific species surveys were
sent electronically and manually to experts on the 6 focal species suggested by the SAC to beincluded in the
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SECTION 1: SPECIES ACCOUNT

Taxonomic Status

The Cerulean Warblebendroica cerulea) is a small songbird belonging to the Phylum Crani€lass
Aves, Order Passeriformes, and Family Parulidael{&Becklist 2008). Alexander Wilson originally
described Cerulean Warblers as two separate spadeesamed the male Sylvia cerulea (Wilson 1810),
and the female Sylvia rara (Wilson 1811). For 8@rg Dendroica cerulea has been the only Latin name
used for this species. This species is considabmorphic, meaning it has no subspecies.

Amadon (1950) noted a female in Lyons, NJ, thalt launest and laid eggs that did not hatch. This wa
considered an example of a situation where a bigthiiybridize with another species when outside it
breeding range. Hybridization of this species waitlother was supported in 1954 when a hybrid iddii
Cerulean Warbler x Black-and-white Warbl®x. Cerulea x Mniotilta varia) was collected during spring

migration in Cameron Parish, Louisiana (Parkes 1978

Conservation Status

The Cerulean Warblebendroica cerulea) is a species of the highest conservation con@irdlife
International 2004, Rich et al. 2004) becausedieiglining faster than any other North Americanbler
(Veit et al. 2005). According to Rosenberg and [g/gll995, 2000), “The Cerulean Warbler is among the
highest priority landbirds for conservation in tieited States. It ranks as extremely high priooitythe
national Watchlist based on Partners in Flight JPiforitization scores. Rich et al. (2004) stat&ithe
Cerulean Warbler is among the most specializedlaeeétened birds of the deciduous forest and mead
of focused conservation attention throughout itgea”

In October 2000, there was a petition receivedieyd.S. Fish and Wildlife Service (USFWS) to askt th
the Cerulean Warbler be listed as threatened arthiéodesignation of critical habitat. On Septenier
2002, the USFWS made its 90-day finding, which palslished on October 23, 2002 in the Federal
Register (USFWS 2002). A status assessment imgjualological data and a description of past, prese
and likely future threats to the Cerulean Warbleswwublished by Paul Hamel in 2000 to aid in the
decision to be made by the U.S. Fish and Wildlgevi®e to designate this species as threatened timele
Federal Endangered Species Act. UnfortunatelyYBEWS was unable to fund additional work on the
petition until late in the fiscal year 2005, duédtadget shortfalls (USFWS 2006a).

A decision was made by the U.S. Fish and Wildhiévice on November 8, 2006 not to list this spgecie
The following are direct statements from the Feld@egister supporting their decision not to lisr@ean
Warblers as threatened (2006a), “The Cerulean Wapdpulation is decreasing by approximately three
percent per year across its breeding range. A tw@tibn of habitat losses and structural changes an
fragmentation in remaining forest habitats acrbgssspecies’ annual range are most likely the pgmar
causal factors contributing to this decline. Thaikable information on potential causal factorditates
these threats are, for the most part, both alrepéyating and will continue to operate in the feezhle
future. Hence, we anticipate continued, gradualinkeof this species. We also conclude, howevext, th
abundance will remain high enough that the spesffestively is in no danger of extinction in theane
term, and that, if the historical trend continuesis of thousands of Cerulean Warblers will rennaif00
years”. The USFWS indicated other support behedr decision, which can be found in the Federal
Register (2006a). The USFWS asked the public bongiito them any new information about the status o
threats to this species (USFWS 2006a).
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The Cerulean Warbler is globally ranked as G4, winclicates a species that is apparently secure,
uncommon but not rare; some cause for long-ternceondue to declines or other factors. It is aceom
for some however; that the last time that thisustatas reviewed or changed was in 1996. This epé<i
ranked in the state of Tennessee as S3 indicdtatgttis vulnerable, in the state due to a refgticange,
relatively few populations (often 80 individualsfewer), recent and widespread declines, or otenfs
making it vulnerable to extirpation. It is rankiedhe state of Kentucky as S4S5, indicating tteat i
category is undetermined. S4 indicates a specegsparently secure, uncommon but not rare; there is
some cause for long-term concern due to declinesher factors. A species that is ranked as S5 is
considered secure, common, widespread, and abuimdiduat nation or state/province. The Cerulean
Warbler breeds in both Tennessee and Kentucky (Blaarve 2006).

I[dentification

Cerulean Warblers are small, neotropical migratorgs that have relatively long, pointed wings ahdrt
tails. There are statistically different charasteetween males and females, however considerabtap
exists. Both sexes average 10.2cm in length anghvegproximately 8-10 grams. They both exhibit
plumages with two white wing bars and white taibtsp Males in breeding plumage are blue abovetewnhi
below with a bluish black necklace across the lireleemales exhibit breeding plumage of bluish gree
above and whitish yellow below with a white or y&ll line over their eyes. Male non-breeding plumage
is similar to that of breeding, however the backyrba slightly greenish and neck ring may be lesiie.
Female non-breeding plumage is simply duller thantineeding plumage. First fall males have plumage
similar to non-breeding females, but have streakiheir backs. First fall females have plumagelamto
non-breeding females, but their backs are moreareen and they exhibit a yellow color on their
underparts and line over their eyes (Hamel 2006ay).juvenile and hatchling identification refer to
Hamel’s description in The Birds of North Ameriddaimel 2000a).

This species is not usually confused with othecse with the exception of the Blackburnian Warble
Dendroica fusca. Please see Hamel’s (2000a) description of tindagities and differences between the
two in The Birds of North America.

Singing of Cerulean Warblers has been studied bgdMard (1997), and has only been documented in
males. They sing not only for mate attractiort,dso during intrasexual communication. They tend
sing all day long; while foraging, preening, ocoasllly in flight, as well as sitting on an expogech.
Songs can be described as ZHEE ZHEE ZIZI1Z1ZI| zzZz8€E ZEE ZEE ZIZIZ1ZI zeet, or zz ZI ZI ZI
zeeet; with capitalization indicating more heawtyessed syllables (Woodward 1997). Rogers (2006)
reported four distinct nonsong vocalizations ofladeruleans. (1) A metallic, buzzgee call note, singly
or in series of 1-6 notes was heard from malesfemales. (2) Both sexes exhibited a series of swee
nonmetallicchip notes when Rogers was near a nest with nestlinfigdglings. (3) An alarntchip was
heard recorded. (4) Territorial males with femajase a “whisper song”.
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Distribution
According to the Federal Register (USFWS 2006):

It breeds in mature deciduous forests primarilyhimithe central hardwood region
of eastern North America, primarily in the Ohio avigsissippi River Valleys and
adjacent areas east of the Appalachians, in NevaBd@nd southern Canada, and
in the Great Lakes region (Hamel 2000a). The brepdinge generally extends
from the eastern Great Plains, north to Minnesgdat to Massachusetts, and south
to North Carolina and Louisiana (Hamel 2000a), emgassing 33 States and 2
Canadian Provinces. The core area of the breedirggris currently within the
Cumberland Plateau and Ohio Hills physiographitorgin eastern Tennessee,
eastern Kentucky, southern and western West Vagsoutheastern Ohio, and
southwestern Pennsylvania (Villard and Mauer 1$&fjer et al. 2005a). This
species undertakes a long migration compared ty moner warblers and
passerines of similar size (Hamel 2000b), coveaigstance of approximately
4,000 kilometers (km) (2,500 miles (mi)) betweea tentral latitudes of North
America and northern latitudes of South Americae fhgratory pathway between
the breeding and wintering grounds is not well knplut for most individuals, it
likely includes a flight across the Gulf of Mexiaod stops at a limited number of
locations in Central America and northern Colontri&enezuela (Hamel 2000b).
The fall migration to South America might be alanghore easterly path than that of
the northward migration in the spring (Dunn andré@rl997). Cerulean Warblers
winter in broad-leaved evergreen forests withiglatively arrow band of middle
elevations (500 to 1,800 meters (m); 1,650 to 5f8@0(ft)) in the northern Andes
Mountains in Venezuela, Colombia, Ecuador, Perd,Balivia and possibly in the
Guayana Highlands of southeastern Venezuela, edlyeatie tabletop mountains
(tepuis) of this ecoregion (Robbins et al. 1992ré&ho et al. 2006).
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The following maps show the distribution and ran§éhis species in states and provinces in the &nh8.
Canada and state statuses (NatureServe 2006)ndferinformation visit the website at:
http://www.natureserve.org/explorer/
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The following map is the summer distribution fromeBding Bird Survey (BBS) data (Sauer et al. 2005b)
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Cerulean Warbler Habitat for the Northern Cumberlands
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North American Breeding Bird Survey (BBS) data cade a significant population decline in eastern
North America, 1966-1994; decline was 49.5% betwkE¥6 and 1993, and 17.2% between 1984 and
1993 (Price et al. 1995). The decline has been prostounced in the core of the breeding range (Rsbb
et al. 1992). The cerulean’s population size hatirtkrl across its range in eastern U.S., but it has
expanded its range, particularly in the NortheasteS. and Ontario, perhaps in response to forest
maturation (Hamel 1992) and has shown declinessiasaconverted from forested to residential areas
(Friesen et al. 1995). See Hands et al. (1989)nformation on status in the north-central U.Se 8e
COSEWIC report (2003) for information on its statuanada (fairly stable).
http://dsp-psd.pwgsc.gc.ca/Collection/CW69-14-3P63E . pdf

Abundance

Rich et al. (2004) estimate the population of GesnlWarblers in North America to be 560,000
individuals. Global abundance is estimated at 21608 1,000,000 individuals (NatureServe 2006).tNor
American populations are estimated to range frofd@5bto 287,000 breeding pairs (Rosenberg et al.
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2000). The Canadian estimate is 500 to 1,000 brggzhirs (COSEWIC 2003). The Partners in Flight
(PIF) landbird population estimate of Cerulean Viensis 560,000, and should be considered the most
current and accurate estimate to date (2008). €leder to the following link for future population
estimateshttp://www.rmbo.org/pif_db/laped/about.aspx

Wood et al. (2006) recently determined in a studgauthwestern West Virginia that, “Cerulean Warble
abundance was positively associated with more mtodrisites, higher snag density, large blocks of
mature deciduous forest, and low amounts of edg¢jeemrandscape”.

Habitat Requirements

The Cerulean Warbler requires large tracts of neaftorest (Hamel 2000a), and often prefers foredts w
structural complexity caused by small forest gajgedkland and Wood 2005) in its breeding range. The
Tennessee State Wildlife Action Plan (TN SWAP) deiaed preferred habitats for ceruleans in
Tennessee. The following are terrestrial habitatee HCP project area that are recognized byTiNis
SWAP report. In the Interior Low Plateau terredtecoregion, Southern Interior Low Plateau Dry Oak
Forests were considered marginal habitat. In thelirland Plateau and Mountains ecoregions,
Allegheny-Cumberland Dry Oak Forest and Woodlangh#achian Hemlock-Hardwood Forest, and
South-Central Mesophytic Forests were all consuistatable habitat; whereas South-Central Interior
Small Stream and Riparian habitat was marginathénRidge and Valley ecoregions, Allegheny-
Cumberland Dry Oak Forest and Woodland, Appalachiemlock-Hardwood Forest, and South-Central
Mesophytic Forests were all considered suitabletétab

The habitats during migration and winter seasorpacely known (Hamel 2000b). They have been spotted
during spring migration in Belize (Parker 1994) ndaras, and Guatemala, and southern Mexico (Welton
et al. 2007). The hypothesis is that they mayty-stop during their fall migration from the soerth

U.S. to the northern coast of South America (USRXE6). They are known to winter in broad-leaved
evergreen forests in a narrow band of middle elemat500 to 1,800 meters (1,650 to 5,900 feethén t
northern Andes Mountains (Robbins et al. 1992, Moret al. 2006), however they have also been found
wintering in second-growth forests and shade-groeffee plantations (Hamel 2000b, Jones et al. 2000)

In the Cumberlands, Cerulean Warblers appear thbesing areas with larger trees providing thenh wit
more overstory cover. Beachy (2008) compared earuhabitat selection and densities in Royal Blue
Wildlife Management Area (WMA) with Sundquist WMA iTennessee. Her results showed that
ceruleans were found in higher densities in RoyaeBVMA where in recent decades much less large-
scale habitat disturbances have occurred. Theyaaésmost commonly found on north-to east-facing
slopes on steep ridges (Beachy 2008). Buehldr €2G0D6) created a habitat model that showed &0
of potential cerulean habitat distributed throughtve Cumberlands, with an estimated 44,804 breedin
pairs.

Ecological Interactions
Food preferences were summarized in the FederastiReUSFWS 2006a):

Insects are the primary food source of CeruleandWi¢es throughout the year.
During the breeding season, their diet has beeeredg to consist primarily of
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Homoptera and Lepidoptera but also may include Isamabunts of Coleoptera,
Hymenoptera, Diptera, Hemiptera, Araneae, and @fthropods (Hamel 2000b).
While no detailed studies of diet have been coregléuring the non-breeding
period, Cerulean Warblers appear to use nectauress, as well as insects, during
at least some period of their residency on theirbieeding grounds in South
America (Jones et al. 2000, USFWS 2006b) and hiaeeb@en observed eating
small amounts of plant material during migratioraghtl 2000b). Their primary
foraging mode for capturing insects is gleaning/grem the upper and lower
surfaces of leaves. They also use sallying andrhgleaning to a lesser extent
(Hamel 2000b).

Hamel (2000b) documented interspecific aggressiteractions between Cerulean Warblers and Blue-gray
Gnatcatchers, American Redstarts, Northern Paanldthers. Intraspecific interactions occur fergly
between males and possibly at the same time betiga®aies of breeding pairs. Females have been seen
attacking males and vice versa (Hamel 2000a).

Predators of this species have not been studiedever personal accounts of predatory activity and
response to potential predators indicate that Bayes, snakes, and Mississippi Kites are predattamél
2000a). While researching ceruleans in the Cumieérdountains of Tennessee, Beachy observed red-
bellied woodpeckers eating chicks from ceruleanshasd saw a sharp-shinned hawk go to a nestéhat h
had possibly just predated (pers. comm. T. BeaCloy R

Brown-headed Cowbirds have been documented apaksites and in some cases had been thought as
being an important factor in the decline of thisa@ps (Robbins et al. 1992). 54% of survey paudicts
agreed with this thought, although further rese@acteeded because the effect from cowbird pasasiis
likely regional. At the Queen’s University Biolagil Station (QUBS), only 2 cases since 1994 of Brow
headed Cowbird parasitism has been documenteden2®d nests (pers. comm. J. Jones). There are no
other documented cases of parasitism on this spédemel 2000a).

Behavioral Patterns
Migration of Cerulean Warblers was described inRbderal Register (USFWS 2006a):

Cerulean Warblers are nocturnal migrants. Littlenewn about habitat preferences
and other ecological aspects of this bird’s migmatiSeveral stopover locations for
spring migration have been found in Belize (Pad&94), Honduras, and Guatemala
(Welton et al. 2005), but records of this speci@snd) migration elsewhere are
scarce. To explain this, one hypothesis is thatl@an Warblers could migrate in
pulses of large groups of individuals that makatre¢ly long flights between stops
(for example, northern South America to middle €Carmmerica and then across
the Gulf of Mexico to southern United States). Ef@mer records exist for
Cerulean Warblers during the southward migratiothénfall, prompting the
suggestion that these birds might fly non-stop ftbensouthern U.S. all the way to
the northern coast of South America. Isotope aealysdicate some level of
migratory connectivity for this species (USFWS 200&uggesting that individuals
residing in the northern portions of the breediagge tend to go to more northerly
portions of the wintering range and birds from sbethern portions of the breeding
range go to the more southerly portions of the @ving range.
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Currently, 2 manuscripts are under review basedemnresearch which refines the isotopic
analysis which was the basis of the previous in&drom in the Federal Register (2006a).
The following is a description from Jason JoneseW information derived from new
research (pers. comm. J. Jones).

Dispersal —A conservative estimate of adult maspelisal between
breeding seasons is 28%, implying that we couldrmkerestimating
survival by at least that amount. There are camalale regional
differences in both the tendency to produce dispgisdividuals and to
receive dispersing individuals. In contrast toleejwe detected very
little natal dispersal, contrary to most migratepngbirds.

Connectivity — Adult male Cerulean Warblers exhéparallel migration
system rather than the chain system reported eaBieds breeding in
western populations (e.qg. lllinois, Tennessee) tenginter in
southwestern areas (e.g. Ecuador and Peru) wide breeding in eastern
populations (e.g. Ontario, West Virginia, Pennsglaatend to winter in
northeastern areas (e.g. Venezuela and Colombl&re also appears to
be connection between strength of migratory convigcaind population
declines; the breeding populations that showedtitemgest migratory
connectivity experienced the strongest populateciides over the past
40 years.

Reproduction

The core of the Cerulean Warbler breeding rangetise southern Appalachian region, specifically in
West Virginia, Ohio, Kentucky, and Tennessee. @armwarblers occur at high densities in some areas
across this region. For example, the Cumberlandritons of eastern Tennessee can support an estimat
40,000+ breeding pairs (Buehler et al. 2006).

This species is commonly monogamous; however seligi@mous males have been documented. The
nest is built by females. It is made of brown beokered with gray plant material such as lichers a
mosses and lined with mosses (Bent 1953, Harri884)]1 and placed on a large lateral branch ineg tre
considerable distance from the bole of the treleerd has been a range of heights documented fran 5-
meters high by Bent (1953), Harrison (1984), anddseet al. (1989), however the typical height is
probably above the middle of this range (Nature§@806). Preferences on nest site placement ialie fa
unknown and Hamel (1992) suggested that the relstiip between site selection and canopy gaps as a
research priority. This species can raise 2 brpedseason, however this is thought to be a rare
occurrence (Barg et al. unpublished data and H20@0a).

Nicholson (2004) studied the reproductive actigiiid ceruleans from 1995-1999 in the Cumberland
Mountains of east Tennessee. In his observatiast,building began on 5 May and the last fledglaity

the nest on 7 July. During a recent study in toenBerland Mountains of Tennessee, nest buildingieg
as early as 30 April (pers. comm. T. Beachy 200M¥o0 in her study, she documented that, the most
commonly used nest tree species on Royal Blue WiM2005 was sugar maplader saccharum) and

white oak Quercus alba) in 2006. Other nest trees included northernoad black cherry, tulip tree,
American basswood, red maple and yellow buckeyghem red oak, black cherry, black gum, hickory,
and cucumber magnolia. The most commonly usedtreEsspecies on Sundquist WMA in 2005 was tulip
tree and sugar maple and black locust and tulgitr€006. The average DBH of the nest trees faumd
Royal Blue in 2005 was 40.6 cm and 41.5 cm in 20P&ase refer to Beachy (2008) for a more complete
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list of nest trees and Cerulean Warbler nestingriétion in the Cumberland Mountains of Tennessee.
Data such as this can aid managers and privateolndrs in determining best management practices on
their land to aid in the conservation of Ceruleaarliers.

Early Life History

This aspect of Cerulean Warbler ecology is verfialift to study because females, fledglings, and
independent young are hard to locate and captusénBuishing between more than two age classats@s
challenging due to our minimal understanding ofpdigie variability and gender-specific diagnostic
features (Hamel et al. 2004). It is very diffictdtlocate and observe Cerulean Warbler nests;hwias
led to our limited knowledge in this aspect of Geam Warbler ecology. This was the aspect ofrlitory
that we know the least about based on survey eesliltvas rated by 69% of survey participantshas t
aspect of life history that is poorly known or cdetply unknown.

Adult Life History

Knowledge of Cerulean Warbler life history is nalilknown. Survey participants rated it second behi
early life history when asked to rate levels of wiexige. 54% of participants agreed that infornraigo
poorly known about adult life history of Cerulearakblers. Other information regarding adult lifstbry
can be found in other areas of this document ss¢h geproduction and ecological interactions.

Survival rates are uncertain for Cerulean Warbhetls only one study by Jones et al. (2004) that has
published estimates of minimum survival rates. dalnmale survival over the period of 1995 to 20Gkw
reported at a rate of 0.49, or 0.54 in “normal g&¢and 0.40 following an ice storm in 1998. Thdraates
are also minimum values due to the fact that theegpat account for adult dispersal and emigratiawben
breeding seasons (Jones et al. 2004).

Threats and Reasons for Decline

Degradation of habitat through land use changeeasrajor threat to this species throughout itgenti
range. According to Hamel (2000a), “Conversion aftume deciduous forest to agricultural or urbamsye
fragmentation and increasing isolation of remaimmagure deciduous forest, the change to shortatioot
periods and even-aged management, and loss ofdegecies to disease are all breeding season
constraints. Wintering habitat is also threatengddnversion to other land uses such as pasturelatd
farms, and is converted into coca plantations, Wwhiave a detrimental effect on suitable primargs$or
habitat. Attempts to eradicate coca plantationkalslo potentially damage forests”.

The Tennessee’s Statewide Action Plan (SWAP) lieted threat sources and corresponding threat
stresses for the Cerulean Warbler:

1. Incompatible forestry practices - Altered phgsitabitat structure

2. Forest type conversion - Altered physical hdlsteucture

3. Incompatible mining practices - Altered physikabitat structure

4. Agricultural conversion - Altered physical hatistructure

5. Construction of roads, railroads, utilities tékkd physical habitat structure
6. Commercial or industrial development - Alterdygical habitat structure
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7. Primary residential development - Altered pbgkhabitat structure
8. Secondary home or resort development - Altetgaipal habitat structure

Only one survey participant listed other sourcestiss not covered by the TN SWAP. This survey
participant believed that lack of forest managemless of disturbance regimes, and wind energy
development are sources of stress that also mag @iered physical habitat structure. One survey
participant stated the following, “Cerulean Warblean tolerate (and potentially benefit from) samall
scale disturbance such as tree-fall gaps and shétaat increased forest structure. In generalgho
Cerulean Warblers require large expanses of métoests. Therefore, incompatible forestry and mgni
practices that create very large forest disturbaviteéemove currently suitable habitat from thadiscape.
Specifically, the size and frequency of timber lesitg¢ and the size, frequency, and reclamationalf co
mines are all specific stresses for Cerulean Weslitethis region. Unlike an aquatic organism tilias
immediately from contaminated water, the potertetats of the above forest disturbances on Cearulea
Warblers will likely be cumulative. In other warda threshold may be met where fragmentation begin
have marked effects on Ceruleans that may not teetdble during the first years of increased
disturbances in the region. Furthermore, this iggesteep population declines and the fact that the
Cumberland Mountains are the core of this spearge makes it worthy of increased conservation
attention” (CW1).

Conservation Actions

The Cerulean Warbler Atlas Project (CEWAP) was tped by The Cornell Lab of Ornithology to aid in
the conservation of this species, by linking voaantbirders and professional biologists in an gbteim
survey and map all known breeding populations. eRbsrg et al. (2000) submitted a report to the USFW
in 2000.

American Bird Conservancy (ABC) is also takingansk to help protect this species. The ABC has
teamed with Fundacion ProAves in Colombia and FaidtiaJocotoco in Ecuador to establish two
important reserves that protect wintering cerulesell as other migrants in the High Andes. These
organizations are not only raising money to aithia quest, but are managing shade coffee plantata
these species wintering grounds and working wigmages, universities, industry representatives, and
private landowners throughout the U.S. to protegtimeeded habitat.

Cerulean Warbler Technical Group (CWTG) is a paship of biologists, managers, and scientists from
the forest-products industry, Federal and State@ge, nongovernmental organizations, and acadiéraia
was formed in 2001 to develop a broad-based, tealinisound approach to conservation of the Cerulea
Warbler. The CWTG seeks to keep the focus on iiyemy meaningful and proactive conservation
solutions through sound science, clear communica#ind trust. A similar committee that was highly
successful, the Louisiana Black Bear Conservatiom@Qittee, formed in the early 1990s provides a rhode
for this group. A Steering Committee charged torgxtion and chart future activities and directitvas
been assigned. There are currently 72 CWTG ppatints working on several committees to support this
group’s mission (USFWS 2006a). Hamel et al. (2G@#dyides a thorough discussion on the history,
organization, and objectives of this group. Themeemany other groups such as this who are ineztestd
are actively pursing the conservation of the Cemi/arbler. A list of these groups is found in Eeeleral
Register (2006a).
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Likelihood of Take

Based upon survey results, 62 percent of the Megyrarticipants agreed that mining is currentby most
threatening landuse practice and is causing takieeo€erulean Warbler. Thirty-one percent of
participants agreed that forestry is the most tereag, while 8 percent chose all of the abovee Gurvey
participant commented, “It's quite hard to choose of forestry and mining given the pervasivendss o
both threats. Focusing on one and not the othégwatly limit the effectiveness of habitat maratent
plans” (CW5). Survey participants were given theice of forestry, mining, water development, &lthe
above, none of the above, or unable to answeroAgh there are other possible causes of take of the
Cerulean Warbler such as agriculture related issue$ocused on these three because they are being
proposed for inclusion in the Cumberland HCP.

Survey participants were also asked which landuaetipe is the most threatening and has the giteates
potential to cause take over the next 10 yearsairA@2 percent of the 13 survey participants apjtbat
mining has the greatest potential to cause takeenly-three percent agreed forestry has the gteates
potential, while 8 percent agreed that all threeg$try, mining, and water development have thatgst
potential in the next 10 years to cause take. @Qneey participant was unable to answer the question

The Science Advisory Committee (SAC) for the Curfdoeds Habitat Conservation Plan (HCP) met at
Cumberland Mountain State Park near Crossvillen€esee on September 14, 2006. The committee,
consisting of 19 attendees, divided into three gsol@ne for terrestrial plants and animals, a s&¢éon
mussels, and a third for fishes and crayfisheagstess the likelihood of take of imperiled speaga
result of forestry, mining, or water developmertiaties within the HCP project area. For the Gean
Warbler the likelihood was rated “very high” fot Hiree land uses; water development, forestry, and
mining.

The following table is based upon the SAC meetimg) il@ceived surveys. Options for likelihood of take
were: very high, high, moderate, low, none, or wovkn.

X indicates high or very high likelihood of take.

Species Common name Forestry Mining Water
Development
Dendroica cerulea | Cerulean Warbler X X X

Strategies for Minimizing Take

Suggested strategies from surveys range from hgpite width of contour surface mines where possibl
to avoiding large-scale mining activities. Spexguggestions for land use practices are:

Forestry
e Harvest fewer than 1000 acres of timber per yesv1C
« Forestry management practices to benefit the spacgecurrently being
investigated, but the general consensus is thatatsbeed some form of
management that promotes mature hardwood foret,canopy gaps or other
structural complexity, and that may favor developt@d super-emergent canopy
trees (often along ridgelines) (CW9).

Mining
* Reclaim mines to native forests rather than noiveatominated scrub/grasslands
(CW4).
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e Surface Mining: A designation of Lands Unsuitalde Mining for areas of high
CERW breeding density would be the only means ofding take. A legal
requirement to reforest mine sites that were folym@ERW breeding habitat could
theoretically provide habitat for CERW in 60 to 1@$ars or more. While
reforestation would not replace breeding habita ieasonable amount of time, it
would have the advantage of reducing the impadctttieamine site would have on
the breeding density of the CERW in the adjoinioigeét (Weakland and Wood
2002). Reforestation would also reduce the threBHLC O parasitism in the
adjoining forest by removing potential foraging hab(CwW10).

Other
« Effective landscape planning could minimize tak&\®}.

Refer to Section | for a detailed list of all of the suggestions from survey participants.

Strategies for Mitigating Take

Suggested strategies from surveys range fromegstriany mountain-top removal mining that causes
large openings; to preserving current habitat thhoan easement or purchase. Specific suggesbons f
land use practices are:

« Home development should proceed in low impact waysetention of native trees
and habitats in developments and homesites .nimized clearing; minimal roads,
trails, lake development, etc. Land developersilshibe required to alter plans if
CERW habitat is to be impacted (CW9).

* Mitigation could also take the form of modifyingmmg or forestry plans where
significant breeding populations might be impact@dating buffers around existing
breeding habitat, etc. Mitigation or assessmeirnpfcts needs to consider that
even if forests that currently don't have CERWiameacted, that the future potential
of those areas is now lost in supporting consevmatf the species (CW9).

« Providing incentives to mine companies to reclardiverse hardwood forests
without severe compaction of soils (CW?7).

« Require timber management companies and statésrititfollow the forest
management prescriptions recommended by the Brg&#iason Research Group of
the CERW in high breeding density habitat in thenBGarland Mountains (CW10).

Refer to Section | for a detailed list of all of the suggestions from survey participants.

Coexisting Imperiled Species

Indiana bat Myotis sodalis [Federal status LE; State status (TN & KY) E; 62, Golden-winged

warbler, Vermivora chrysoptera [State status D (“Deemed in need of manageme3B) @reeds in TN)

and G4], andswainson’s Warbler Limnothlypis swainsonii [State status D (“Deemed in need of
management”) S3B (breeds in TN) and G4] are prapbgesurvey participants to be coexisting with the
Cerulean Warbler in the proposed Cumberland HCR®. dilgese species are affected by some of the same
threats and stresses as Cerulean Warbler. Indetnaas the most common species listed by survey
participants.

All statuses are from NatureServe (2006) and ‘Adeub the Rare Animals of Tennessee’ (May 2004).
http://www.state.tn.us/environment/na/nhp.shtml
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Other coexisting imperiled species not coveredhex@umberland HCP listed by survey participantseto
coexisting include Louisiana Waterthrush, Worm+sgatiVarbler, Kentucky Warbler, Wood Thrush,
Yellow-throated Vireo, Acadian Flycatcher, and béieners. Others were generally suggested such as
several shrew species and amphibians), as wethah smiammals, and listed mussels and fishes.

Survey Methods

Methods suggested by survey participants includiet gount or transect surveys, as well as seardioing
nests during the breeding season. Other methotigled spot mapping to determine the number and
relative size of territories in an area. One sumpasticipant commented, “Distance-based surveys tha
allow estimation of detection probability. Howevetithout complementary studies examining
reproductive success, one cannot be sure that afréagh density are in fact of high quality (CW12)

Monitoring Recommendations

NatureServe (2006) provides monitoring requirembated on suggested monitoring guidelines from
Hands et al. (1989):

1) Surveys should be conducted annually at selectesl tsiroughout the
northcentral U.S., with the same sites being sadngdeh year. Annual surveys
are justified if multiple species in the same hattétre targeted. If annual
surveys are not possible, the same sites shouddriveyed for several (three)
consecutive years. After this, surveys should relaoted once every three
years.

2) If a decline is detected, studies of breeding ss&e&d productivity should be
initiated at selected sites throughout the norttreéb).S. These studies should
be repeated annually until the reasons for tharteare understood.

3) For maximum efficiency, state or regional surveysidd be coordinated, for
example by the U.S. Fish and Wildlife Service, Gfof Migratory Bird
Management. By setting up such a clearinghousé)MBM could prevent
duplicative surveys and standardize methodology.

Population status can only be assessed with méasodapopulation trends, nest
success, productivity, and mortality rates (Hartdd.€1989). Mortality rates will be
difficult to estimate; recaptures and/or resighsing marked individuals may be the
only method possible. Capture of these birds regutie use of canopy mist nets
(see Greenlaw and Swinebroad 1967, Humphrey #968).

Currently, monitoring of breeding populations bg 8BS provides useful
information. However, this monitoring is too impigeto document trends
accurately and to relate trends to causes. Theérezgent of the National Forest
Management Act of 1976 that National Forest larelsmbnitored for populations of
native vertebrates could be used to justify CeruM¥arbler monitoring. The
warbler is an excellent candidate for an indicafmecies for mature hardwood
forests, particularly on floodplain sites, but allsanesic upland types as well.
Further monitoring of breeding populations will@lse required, i.e., monitoring
that can document the actual distribution at thel$aape scale in regions that are
primarily forested and in those that are not. Tésbler is an excellent bird to use
as the vehicle for a thorough documentation ofojheration of the forest
fragmentation effect (Hamel 1992).
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Monitoring of winter habitat can be done by utitigiremote sensing technology for
large-scale examinations of trends. Later, morailéet monitoring of the numbers
and distribution of the birds in winter will be ngdoed.

Survey participants also provided the following mornng recommendations:

1) Habitat can be modeled and monitored through res®itsing in most cases,
especially if you can account for new disturbarfoe some baseline point
(CW2).

2) By assessing changes in populations over time aldeghanges in forest
habitat quality (CW4)

3) Follow and monitor bird populations. The reprodeesuccess of populations
will tell you if your habitat strategies are worgin It is not enough to count the
number of singing males (CW5).

4) In addition to surveying populations and reprodigtuccess, conduct a series
of randomly located, fixed radius vegetation plbst can be revisited from year
to year to assess changes; compare these condadibabitat characteristics of
territories and nest sites (CW6).

5) Multi-scale approach: look at rangewide changdsiiest distribution, regional
scale at a higher resolution, and local scale aapibts (CW?7).

Refer to Section |1 for more specific recommendations.

Recovery

Restoration of old forest habitat that has beerok&d may be a method to recover lost habitat. Woisld
take a period of 80 years and a long- term commmtr{téamel 1992), and vast expanses of land. In a
study in West Tennessee, Cerulean Warblers werfoaodl in tracts less than 1,600 ha in extent (Rabb

et al. 1992). Hamel (1992) provided a summaryreéting ground preserve design. One such suggestio
is arranging tracts of land at least 4,000 haze giith minimal perimeter distance. There is ncoptbat
doing this type of restoration will secure the fetfor the Cerulean Warbler, but failure to attemptay
result in an insecure future for this species (Neherve 2006).

Securing wintering ground is also a necessitytierdonservation of this Neotropical migrant. Prtitan
of breeding habitat will not gain long-term secyiitits wintering ground is not secure. Hamel429
provided a summary of preserve design on wintegnoginds.

Uncertainty Regarding Species Ecology

Based upon survey results; early life history atdltdife history are the aspects of the Ceruleaarblér
that we are most uncertain about. Fifty percemhore of participants rated this as either poorlgwn or
completely unknown. The highest level of uncertafetl into the category of early life history wiG
percent of survey participants agreeing that infdram is poorly known or completely unknown. Almost
half of the survey participants agreed that behaVigatterns and reproduction are other aspectswhare
uncertain about. One survey participant commeritat] tWe still lack a good way of getting to and
banding juveniles to follow them post-fledging” (&)V See Section Il for all categories regarding
uncertainty about Cerulean Warbler species ecalatgd by survey participants.
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Survey participants also suggested the followingeasarch needs:

1) How the distribution, reproduction and abundancthefCerulean will be affected
by different types of timber management (CW1).

2) Data on survival is lacking for the Cumberlands @W

3) What is a “viable population”? Do we have a sositk situation (CW3)?

4) What are fine scale habitat requirements on brgegliounds and
distribution/habitat use in the tropics during vin(CW4)?

5) Female survival and demography, post-fledging bienaand demography, intrinsic
limits to fecundity, natal and breeding dispergagration routes (CW5).

Conservation Recommendations

The Cumberland Mountains of Kentucky and Tennepk®ea vital role in the conservation of Cerulean
Warblers. The Appalachian Bird Conservation RegB®@GR 28) supports 80% of its breeding population.
This region stretches from PA to GA, but the Curtdoets have some of the highest breeding densities o
anywhere in the breeding range. (Rosenberg e0@R,Buehler et al 2006). This region has repanigd
numbers of ceruleans and has documented high bgeddnsities, however the population on the
Cumberland Plateau declined 4% from 1966-2004 baped Breeding Bird Survey data (Robbins et al.
1992, Sauer et al. 2005, Buehler et al. 2006). Timaberland Plateau also has a higher proportion of
interior forest and low level of fragmentation caangd to other parts of the cerulean’s range (Hamel
2000b, Wear and Greis 2001). Thus, these two &@asbecome very important to this species and
research is currently underway to better understla@dlemographics, reproductive success, and haisia
of ceruleans and to create models to determinefthets of future land use activities on the Curtdret
Plateau.
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SECTION II: SURVEY RESULTS:

1. Threat rating of each of Tennessee’s State Wildl

threat sources by survey participants: severe=3, mo

ife Action Plan (SWAP)

derate=2, mild=1,

unsure=U
Threat Source Threat Stress Threat Rating Mean
Incompatible Altered physical | 2,2,3,2,3,3,2,3,2,3,3,2.5 2.5 (N=12)
forestry practices | habitat structure
Forest type Altered physical |2,1,2,2,3,2,2,3,2,2,U,2.62.1 (N=11)
conversion habitat structure
Incompatible Altered physical | 2,3,3,2,3,3,3,3,3,3,3,3 2.8 (N=12)
mining practices | habitat structure
Agricultural Altered physical |2,1,1,U,1,1,2,1,2,1,3,1| 1.5(N=11)
conversion habitat structure
Construction of Altered physical |1,2,1,2,1,2,3,1,1,1,3,1 1.6 (N=12)
roads, railroads, habitat structure
utilities
Commercial or Altered physical |1,2,1,2,2,2,2,3,1,1,3,U| 1.8 (N=11)
industrial habitat structure
development
Primary residential | Altered physical | 1,2,1,2,2,2,3,3,2,1,3,U| 2.0 (N=11)
development habitat structure
Secondary home or Altered physical |1,2,1,2,1,2,3,1,1,2,3,1 1.7 (N=12)
resort development habitat structure
Lack of Forest Altered physical |2 (CW7)
Managemerit habitat structuré
Loss of Altered physical | 2 (CW7)
Disturbance habitat structurd
Regimes'
Wind Energy Altered physical |1 (CW9)
Development habitat structur@

& _Additional threats added by survey patrticipant.

Comments by survey participants:
Incompatible forestry practices - Altered physicalhabitat structure
Agree (CW1, CW4, CW7, CW13)

As it currently applies to the Cumberland HCP propgrea and known cerulean range- same for all

of the other sources

below (CW2).

ie. clearcutting of large areas (CW6)
May take decades for habitat to recover (CW8).

» There are a multitude of forestry practices (inalgcho action) that might negatively impact
CERW through altered physical habitat structures difficult to offer an accurate threat rating.
Accuracy in the threat rating hinges on which sfpeéorestry practices (or lack of certain forestry
practices) are at play in the Cumberlands. ObWouetearcutting in large patches of the most
suitable of habitats will have a severe immediatpact, whereas small clearcuts or group selection
are likely to favor forest stand conditions dedeeab the birds. Roads may help improve stand
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conditions by creating caps and adding canopy cexity| but then too dense of a road system
could degrade the overall suitability of habitatus this threat source is too general to be able t
meaningfully assign a single threat rating (CW9).

Most forest management practices in TN remove #ng rees that CERW are attracted to for
breeding habitat (CW10).

Moderate (breeding) and severe (wintering) (CW12)

Forest type conversion - Altered physical habitattsucture

Agree (CW1, CW4, CW7)

Also- there is the question of intensity of thenatit. For example, when forest-ag conversion
occurs, it has the ability to destroy cerulean talnut in the Cumberlands, this isn’t happenirg (a
conversions) at present, so | therefore rank & asld threat (CW2).

This is a problem in areas where pine plantatiorstizer species are planted that weren't originally
there; or where fescue and other non-native spacegeplanted on food plots or strip benches,
rather than hardwoods (CW6).

Ceruleans use many tree species, but some areinsujtable (CW8)

Depends on what is meant by "forest type conversidm assuming this refers to conversion of
otherwise suitable hardwood forest stands to, safjwwoods?? However, it could also mean
conversion of suitable forest to other habitatse.g., early successional habitats, food pldt®?
The per/acre severity of each of these is probabite similar . . . the real "severity of threat"

would be based on the likelihood of each form afvasion, and the acreage impacted. Given that
conversion to softwoods probably occurs in bigdecks, this form of conversion would have a
relatively higher threat severity than conversioficod plots, etc (CW9).

Conversion of hardwood forest to pine plantatiozsnss to have slowed in recent years (CW10).
Moderate (breeding) and severe (wintering) (CW12)

Unsure (CW13)

Incompatible mining practices - Altered physical hitat structure

Agree (CW1, CW4, CW7, CW13)

Huge areas disturbed; see comments above (CW6)

Especially Mountaintop Removal Valley Fill Mining.o the extent this type of mining practice
occurs in the Cumberlands, the threat rating wbeldevere (total immediate devastation of
habitat). Other mining practices (e.qg., strip/gmesult in habitat conversion/loss, but can also
offset losses by creating gaps, edges that inineataas might improve forest structure for CERW.
| would rate threats from these mining practicemaslerate. If reclamation is included in
'incompatible mining practices”, then the treaingigoes up . . . this would assume that
reclamation is to some non-forest habitat resultingermanent loss of CERW habitat (CW9).
This is the number one threat that the CERW faC¥8X0).

Especially if increased (CW11).

Agricultural conversion - Altered physical habisatucture

Agree (CW1, CW?7)

Conversion of forest to ag would be a moderateathiféost forest area was in late successional
stages preferred by the species. Conversion tif Bayest without proper management would lead
to forests that may never display the habitat gealpreferred by CERW. Non-managed forest
stands may be subject to invasion by non-nativesiep that may lead to mature forest structure
that is unsuitable (CW4).

There isn’t as much agric in the Cumberlands agest TN, along the MAV; CERWSs occur in
higher elevations here, where there isn't muchca@we).
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To the extent it occurs, Ag conversion would resulbss of habitat, thus severe impacts. As with
other threat sources, the real severity of thieied more to the acreages impacted by such
activities in the Cumberlands (CW9).

There is little agricultural conversion going ortlie breeding range of the CERW in TN (CW10).
Already important (CW11)

Unsure (CW13)

Construction of roads, railroads, utilities - Altered physical habitat structure

Agree (CW1, CW7, CW13)/Agree-Due to direct hablitgs and general forest fragmentation
effects on area-sensitive NTMBs (CW4)

Roads associated with mining, logging, etc (CW6)

Commercial or industrial development - Altered pbgkhabitat structure

Agree (CW1, CW7)/ Agree-Due to direct habitat lassl general forest fragmentation effects on
area-sensitive NTMBs (CW4)

Land in the mountains is purchased by developé&rstheat bring commercial and industrial dev. to
support more residents (CW6).

Threat rating is mild assuming such activitiesramderated. Continual expansion and growth of
industry/commercialism will "nickel and dime" haddi$ over periods of time. Here, cumulative
impacts are the key to the severity rating . . rtevaumulative impacts obviously = higher threat
ratings (CW9).

Unsure (CW13)

Primary residential development - Altered physicalhabitat structure

Agree (CW1, CW7)/ Agree-Due to direct habitat lassl general forest fragmentation effects on
area-sensitive NTMBs (CW4)

See above comments; expansion of Mt. communitig®gg)C

As with the comment 5 above, cumulative impactskase On a "per activity" basis, residential
development is likely to have a higher threat @tjiven that residential development often results
in total land clearing, subdivision or larger sizVelopments, and more associated human
encroachment issues. Though not always, secomhdang development can be done compatibly . .
. at lower densities, smaller acreages, and withdsnestled in among existing habitats, etc.
Home sites can also act as surrogates for foresageament practices that would otherwise
improve canopy complexity (beneficial for the bixdélowever, secondary home development
typically occurs in areas more likely to be primER3V habitat. Too much of it can begin to cause
problems, and as is typical, once development presstart, they don't stop until problems do
occur (CW9).

Unsure (CW13)

Secondary home or resort development - Alteredipalysabitat structure

Agree (CW1, CW7)/ Agree-Due to direct habitat lassl general forest fragmentation effects on
area-sensitive NTMBs (CW4)

Rarity Ridge; vacation homes; retirement commugi{e\We)

But it encourages further eventual development (EW8

As with the comment 5 above, cumulative impactskage On a "per activity" basis, residential
development is likely to have a higher threat @tiven that residential development often results
in total land clearing, subdivision or larger sizk/elopments, and more associated human
encroachment issues. Though not always, secohdang development can be done compatibly . .
. at lower densities, smaller acreages, and withdsonestled in among existing habitats, etc.
Home sites can also act as surrogates for foresagement practices that would otherwise
improve canopy complexity (beneficial for the bixdélowever, secondary home development
typically occurs in areas more likely to be primER3N habitat. Too much of it can begin to cause
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problems, and as is typical, once development pressstart, they don't stop until problems do
occur (CW9).

e This is becoming more of an issue in the CumberModntains (CW10).

e Unsure (CW13)

Lack of Forest Management - Altered physical habitastructure

* Agree (CW?7)

Loss of Disturbance Regimes - Altered physical hatait structure

* Agree (CW7)

Wind Energy Development — Altered physical habitastructure

« Wind development could pose a future risk to thecss, especially in montane portions of its
range (like the Cumberlands). It's unclear whatwhnd development potential is at this time for
the Cumberlands, but migratory bird impacts (dieeud habitat related) are a growing concern
(still probably better than mining though) (CW9).

Additional Comments

e Cerulean Warblers can tolerate (and potentiallyebefrom) some small scale disturbance such as
tree-fall gaps and the resultant increased fotasttsire. In general though, Cerulean Warblers
require large expanses of mature forests. Thergilocompatible forestry and mining practices
that create very large forest disturbance will reencurrently suitable habitat from the landscape.
Specifically, the size and frequency of timber legtg and the size, frequency, and reclamation of
coal mines are all specific stresses for Ceruleanbl@rs in this region. Unlike an aquatic
organism that dies immediately from contaminatetewdhe potential threats of the above forest
disturbances on Cerulean Warblers will likely benclative. In other words, a threshold may be
met where fragmentation begins to have marked tsffat Ceruleans that may not be detectable
during the first years of increased disturbancdb@region. Furthermore, this species steep
population declines and the fact that the CumbdrMountains are the core of this species range
makes it worthy of increased conservation attenfiewv1).

* My habitat loss and fragmentation comment wouldy @plply when there is loss of suitable habitat.
In most cases, in the Cumberlands, when forestdtabilost due to these threats, that habitabis n
in the mature forest stages or structure prefdige@ERW; it has probably not been allowed to
revert to such suitable mature stages. These coisrassume that the habitat is potentially
suitable or nearly to an age class/structure tloatdvbe (CW4).

« | assumed that | was supposed to answer the tlergatrelative to the current and future situation
in the Cumberlands, TN. For example, | consideicajure to be a severe threat in other
states....most agriculture in this region is practiaelower elevations where the Ceruleans
populations are less dense. In Indiana, agrieiitia more feasible industry on the flatter ground
where Ceruleans are found there (CWS8).

» | am thinking here that forest removal to providleaced space for agriculture, urbanization, and
exurbanization is itself a (pre-development) fanepractice. More generally, although the
Cerulean Warbler has declined significantly sin@66l, avian biologists remain unsure of what has
caused the decline. Therefore we do not know @species would respond to future landscape
alterations that are listed in the above table,rageentries should be regarded as hypotheses. An
exception is mining practices, which in some casa®ve entire mountains and the forests that
cover them (CW11).

» Given the distribution of CERW in more mountain@ueas of the state, | suspect that there is
relatively little agricultural and primary residaltdevelopment and therefore | rated those as
lower. | could be wrong (CW12).
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2. SWAP threat course scale stresses rated by surve vy participants at the
fine scale threat stress level:

Threat Source

Coarse Scale Thr
Stress

eBine Scale Threat Stress

Incompatible
forestry practices

Altered physical
habitat structure

1. Make forest structure unsuitable (loss of bégsrand full on
partial canopies) (CW2)

2. Loss of mature deciduous forest (CW3)/ Loss afure age
classes (CW4)/ Lack of thinning to create smallogangaps,
removal of large dbh trees(CW13)

3. Loss of large forest patches (CW3)

4. Microclimate changes where warmer temperatueesi@ate
into the interior forest (CW4).

5. Loss of canopy heterogeneity and suitable sosttpees
and nest trees (CW5)

6. Fragmentation of large forested landscape bgtioglarge
patch cuts which are unsuitable for CERWs (CW6)

7. Loss of dominant/codominant oaks (CW?7)

8. Loss of mature trees, loss of critical canopyecpoverall
fragmentation of forest (CW8)

9. Loss of super-dominant (emergent) trees. Heattyng
that reduces basal areas to the point where fstastls
become "too open" (something akin to a seed trge cu
Shelterwood cuts and small group selection mighhbebest
practices. Alternatively, lack of management resunt
canopies with little structural complexity. Canagaps seem
to be important components in defining CERW bregdin
habitats (CW9)

10. Loss of diverse canopy structure can be camged
removing large diameter trees (CW10).

11. Increased nest predation, brood parasitism fovest
fragmentation (CW11)

12. Loss of large dbh, emergent canopy trees, Stivad are
too even-aged and lack complex canopy structure(®wW
13. Unsure (CW1)

Forest type
conversion

Altered physical
habitat structure

1. Pines are unsuitable for cerulean habitat (CW2)

2. Loss of mature deciduous forest (CW3)

3. Conversion of mesophytic hardwood forests tdé&ncrop
monocultures (CW4).

4. The obvious loss of intact forest expanses pedeby
CERW (CW4).

5. Loss of canopy heterogeneity and suitable sasgtpees
and nest trees (CW5)

6. Creates unsuitable breeding and foraging hakitagther
it's pines or grass (CW6)

7. Loss of forest diversity (CW?7)

8. Some tree species unsuitable (CW8)

9. Conversion of hardwoods to softwoods. Results i
permanent or long term loss of current or potetzatiwood

breeding habitat. As per comments above, cumalativ

(31) DRAFT



acreages impacted by such conversion is the kbgwo
significant a threat this is (CW9).

10. Direct loss of breeding and foraging habitat/ID).

11. Possibly formation of monoculture; Possiblyslo$ oaks
(CW11)

12. Loss of oak component; loss of mature foredtfarested
landscapes; (CW12)

13. Unsure (CW1)

Incompatible
mining practices

Altered physical
habitat structure

1. Direct clearing (loss) of mature forest habitag trees
(CW2)/ Loss of mature deciduous forest (CW3)

2. Loss of nesting habitat and fragmentation ofai@mng
habitat leading to edge effects (CW5)

3. The coal seams in the Cumberlands are exactyenthe
best CERW habitat is, therefore large-scale distucbs
remove large areas of suitable habitat until nategetation is
allowed to grow back (CW6).

4. Habitat fragmentation thru large-scale lossooé$t;
creation of hard ‘edges’ along forested habitaticed density
of CERW around edges (CW?7)

5. Loss of mature trees, removing topography ftacsien,
forest fragmentation (CW8)

6. Especially Mountaintop Removal Valley Fill Mign To
the extent this type of mining practice occurshia t
Cumberlands, the threat rating would be several(tot
immediate devastation of habitat). Other mininggtices
(e.g., strip/bench) result in habitat conversiosgldout can als
offset losses by creating gaps, edges that inineataas might
improve forest structure for CERW. | would rateethts from
these mining practices as moderate. If reclamasiamcluded
in 'incompatible mining practices", then the treitng goes
up ... this would assume that reclamation isoime non-
forest habitat resulting in permanent loss of CERAMNItat
(CW9).

7. Direct loss of breeding and foraging habitat (D)

8. Mountain (forest) removal (CW11)

9. Complete habitat loss in mountain-top miningjclih
overlaps with distribution of CERW (not really fiseale)
(CW12)

10. Clearing for mining, loss of larger forest tsafCW13)

11. Unsure (CW1)

12. None (CW4)

Agricultural
conversion

Altered physical
habitat structure

1. Direct clearing (loss) of mature forest hab{@¥/2)/ Loss
of mature deciduous forest (CW3)

2. Conversion of mature hardwood forest to agnigeltould
potentially decimate existing forested habitatsG&RW in
terms of suitable area (CW4).

3. Loss of nesting habitat and fragmentation ofai@mng
habitat leading to edge effects (CW5)

4. Conversion of mature forest to agriculture reessuitable
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habitat (CW6).

5. Loss of mature hardwood forests for breeding {TW
6. Loss of mature trees, loss of critical canopyecpoverall
fragmentation of forest (CW8)

7. Permanent loss of forest breeding habitat tHroug
conversion of hardwoods to pasture or rowcrop (CW9)
8. Direct loss of breeding and foraging habitaivali as forest
fragmentation (CW10).

9. Increased nest predation, brood parasitism (QW11
10. Loss of habitat (not really fine-scale) (CW12)

11. Unsure (CW1)

Construction of
roads, railroads,
utilities

Altered physical
habitat structure

1. Direct clearing (loss) of mature forest hab{GiV2)

2. Loss of large forest patches (CW3)

3. In cases where large mature forest expansdssaeted,
edge effects could decrease suitability of haloiteg to
decreases in area of intact forest (CW4)

4. In cases where large mature forest expansdssaeted,
introduction of non-native and/or invasive planeésies into
the native vegetation structure (CW4)

5. In cases where large mature forest expansdssaeted,
shifts in microclimate in the ecotones.

6. These impacts may be greater in a 512 kV tressam line
corridor than in a small private road.

7. Secondary impacts to surrounding forests dunettigence
in adhering to aquatic resource BMPs may also diegi@rest
habitat quality (CW4).

8. Forest fragmentation and exposure of remairaedge
effects (CW5)

9. Removes suitable habitat (CW6)

10. Habitat fragmentation; increase permeabilitypi@dators,
cowbirds, and invasive plants (CW7)

11. Increases fragmentation (CW8)

12. Obviously, construction of interstates thru ¢bee
hardwood breeding habitats would present a sehesatt
whereas lower density secondary or tertiary roatsttaction
represents a much lower risk, and in some instaace
probably be viewed as even helping . . . by crgatome of
the structural characteristics needed by the {Zd¥9).

13. Degradation of forest habitat by fragmenta{i©ow10)
14. Increased nest predation, brood parasitism (QW1

15. Allow penetration of forested landscapes bylaters and
brood parasites. Facilitate movement of exoticise(plants)
(CW12).

16. Logging for such purposes (CW13)

17. Unsure (CW1)

Commercial or
industrial
development

Altered physical
habitat structure

1. Direct clearing (loss) of mature forest hab{GiV2)

2. Loss of large forest patches (CW3)

3. Same edge effects as mentioned above would &pfihe
footprint of such development as well (CW4).
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4. Forest fragmentation and exposure of remairaledge
effects (CW5)

5. Removes suitable habitat (CW6)

6. Habitat fragmentation and direct loss of maforest
habitat (CW?7)

7. Loss of mature trees, loss of critical canopyecpoverall
fragmentation of forest (CW8)

8. Threat rating is mild assuming such activities a
moderated. Continual expansion and growth of
industry/commercialism will "nickel and dime" haddis over
periods of time. Here, cumulative impacts arekiéneto the
severity rating . . . more cumulative impacts olrgig =
higher threat ratings (CW9).

9. Direct loss of breeding and foraging habitat (D)

10. Increased nest predation, brood parasitism (QW1

11. Allow penetration of forested landscapes bylaters and
brood parasites. Facilitate movement of exoticsse(plants)
(CW12).

12. Unsure (CW1)

Primary
residential
development

Altered physical
habitat structure

1. Direct clearing (loss) of mature forest hab{GiV2)

2. Loss of large forest patches (CW3)

3. Same edge effects as mentioned above would &pfihe
footprint of such development as well (CW4).

4. Forest fragmentation and exposure of remairwedte
effects (CW5)

5. Removes suitable habitat (CW6)

6. Habitat fragmentation and direct loss of matarest
habitat (CW?7)

7. Loss of mature trees, loss of critical canopyecpoverall
fragmentation of forest (CW8)

8. As with number 5 above, cumulative impacts &g kOn a
"per activity" basis, residential development kely to have a
higher threat rating given that residential develept often
results in total land clearing, subdivision or Ergized
developments, and more associated human encroathmen
issues. Though not always, secondary home developoan
be done compatibly . . . at lower densities, smalteeages,
and with homes nestled in among existing habitdts, Home
sites can also act as surrogates for forest mareggmmactices
that would otherwise improve canopy complexity @fenal
for the birds). However, secondary home develogmen
typically occurs in areas more likely to be primeR3N
habitat. Too much of it can begin to cause proBleand as is
typical, once development pressures start, theit dtmp until
problems do occur (CW9).

9. Direct loss of breeding and foraging habitaiva#i as forest
fragmentation (CW10).

10. Increased nest predation, brood parasitism (QW1

11. Allow penetration of forested landscapes bylaters and
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brood parasites. Facilitate movement of exoticsse(plants)
(CW12).
12. Unsure (CW1)

Secondary home
or resort
development

Altered physical
habitat structure

1. Direct clearing (loss) of mature forest hab{GiV2)

2. Loss of large forest patches (CW3)

3. Same edge effects as mentioned above would &pfihe
footprint of such development as well (CW4).

4. Forest fragmentation and exposure of remairwedte
effects (CW5)

5. Removes suitable habitat (CW6)

6. Habitat fragmentation and direct loss of matarest
habitat (CW?7)

7. Loss of mature trees, loss of critical canopyecpoverall
fragmentation of forest (CW8)

8. As with number 5 above, cumulative impacts &g kOn a
"per activity" basis, residential development kely to have a
higher threat rating given that residential develept often
results in total land clearing, subdivision or Ergized
developments, and more associated human encroathmen
issues. Though not always, secondary home developoan
be done compatibly . . . at lower densities, smalteeages,
and with homes nestled in among existing habitdts, Home
sites can also act as surrogates for forest mareggmmactices
that would otherwise improve canopy complexity @fenal
for the birds). However, secondary home develogmen
typically occurs in areas more likely to be primeR3N
habitat. Too much of it can begin to cause proBleand as is
typical, once development pressures start, theit dtmp until
problems do occur (CW9).

9. Direct loss of breeding and foraging habitaiva#i as forest
fragmentation (CW10).

10. Increased nest predation, brood parasitism (QW1

11. Allow penetration of forested landscapes bylaters and
brood parasites. Facilitate movement of exoticEse(plants)
(CW12).

12. Unsure (CW1)

Lack of Forest

Altered physical

1. No canopy gaps or oak regeneration; lack ofcadrt

Managemerit habitat structuré heterogeneity to forest (CW?7)

Loss of Altered physical 1. No canopy gaps or oak regeneration; lack ofcadrt
Disturbance habitat structuré heterogeneity to forest (CW?7)

Regimes'

& _Additional threats added by survey participant.
Comments by survey participants regarding their anwers:
(Threat Source - Coarse Scale Threat Strésse- Scale Threat Stress — Comments

(CW1)

* Additional comments regarding fine-scale threatet@ot much is known about the fine-scale
needs of Cerulean Warblers. They need mature ftgesith diverse structure. This structure is
often not present in forests post harvest for mamars.
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(CW4)

Incompatible mining practices - Altered physicabitat structure- noneMining itself probably

with no direct impacts on CERW. The habitat log$arested slopes are newly mined would have
negative impacts as mentioned earlier.

Additional comments regarding fine-scale threatldaBeneral impacts to area-sensitive
Neotropical migratory songbirds via habitat fragmtation would apply to CERW in any of these
landuses. These impacts are generally summed up in

Robbins, C. S., D. K. Dawson, and B. A. Dowell.829 Habitat area requirements
of breeding forest birds of the middle Atlantictssa Wildlife Monographs
No. 103.

And there is a plethora of other more recent papersfragmentation and edge effects. In
general, on their breeding grounds, areas-sensitygecies, when forced to breed in sub-optimal
habitat due to fragmentation and edge effects, atdbjected to direct habitat loss, habitat
structural shifts, competition with non-area-sensié¢ bird species, brood parasitism by Brown-
headed cowbirds, to name a few. CERW would becad in these ways as well as others that
may be more species-specific.

(CW6)

Incompatible forestry practices - Altered physicabitat structure Fragmentation of once largely
forested landscapes by creating many large patctsclCERWSs can tolerate (and may even
benefit from) patches up to a certain size, but toned removal of mature forest across an
important breeding area like the Cumberland Mts mangroduce more problems with predators,
nest parasitism, resource availability, and overkdtk of suitable habitat.

Incompatible mining practices- Altered physical it@structure The coal seams in the
Cumberlands are exactly where the best CERW hahgatherefore large-scale disturbances
remove large areas of suitable habitat until nativegetation is allowed to grow back - CERWSs
can use old strip benches to an extent, if they acg too wide; cross-ridge mining, however, and
the practice of extracting several widely-spacedrss along a very wide contour are most likely
not compatible

Construction of roads, railroads, utilities - Adrphysical habitat structurd&kemoves suitable
habitat - CERWSs often locate territories on roadss long as the gap created isn’t too wide.
Commercial or industrial development - Altered pbgkhabitat structure Removes suitable
habitat - These stresses alter the largely foredwmtiscape where CERWSs occur, possibly
making unusable a larger area than just the area &re the disturbance occurred.

(CW8)

Incompatible forestry practices - Altered physicabitat structure Loss of mature trees, loss of
critical canopy cover, overall fragmentation of fest - Habitat loss coupled with increased
predators and parasites.

Forest type conversion — Altered physical habifiatcture -Some tree species unsuitable - This is
detrimental especially when forest becomes largalgnotypic (ex. Evergreens).

Construction of roads, railroads, utilities - Akdrphysical habitat structuréncreases
fragmentation - Edge effects: predators and parasit

(CW10)

Incompatible forestry practices - Altered physilcabitat structure Loss of diverse canopy
structure can be caused by removing large diameétees - Cerulean Warblers (CERW) breed in
large forested tracts of mature tall trees with awsturally diverse canopy structure. Current and
past timber management practices in Tennessee oftanove the mature trees within a tract, a
practice called “high-grading”. These are the vetsees that the CERW require. | have observed
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CERW abandon a breeding area the year after thectravas high-graded. Obviously clear cutting
is another incompatible forestry practice becauseemoves all potential breeding habitats.
Forest type conversion - Altered physical habitatcdure -Direct loss of breeding and foraging
habitat - Forest conversion in TN replaces hardwofmtest with pine. CERW avoid pines.
Incompatible mining practices- Altered physical iastructure Direct loss of breeding and
foraging habitat - In upland sites CERW prefer tcest on ridgetops (Wood et al. 2006, Buehler
et al. in press). Mountaintop and cross-ridge migiicompletely removes this highest quality
CERW habitat. Unfortunately, even if the site isfoeested after mining, there is no empirical
evidence that it will again become CERW breedingoitat. Reforestation research is in its early
stages and it will take many decades before thdaatpd trees reach a maturity that could
produce acceptable CERW breeding habitat. In adulitj Wood et al. (2006) found significantly
reduced densities of breeding Cerulean Warblerganest fragmented by mining and in forest
adjacent to mine edges. This indicates that the a&aopof surface mining on CERW breeding
habitat is greater than the footprint of the minéself.

(CW11)

Incompatible forestry practices - Altered physicabitat structure hcreased nest predation,
brood parasitism from forest fragmentation - Majdactors affecting reproduction

Forest type conversion - Altered physical habitatcture -Possibly formation of monoculture;
Possibly loss of oaks - Nesting birds would avoidmaculture — not vertically or horizontally
heterogeneous; few gaps; Possible food loss

Incompatible mining practices- Altered physical it@bstructure Mountain(forest) removal -
Loss of all trees

Agricultural conversion - Altered physical habisatucture 4ncreased nest predation, brood
parasitism - Loss of large forest tracts (expostiogprevious agents)

Construction of roads, railroads, utilities — Addrphysical habitat structuréncreased nest
predation, brood parasitism - Loss of large forésdcts (exposure to previous agents)
Commercial or industrial development - Altered pbgkhabitat structurelncreased nest
predation, brood parasitism - Loss of large forésicts (exposure to previous agents)
Primary residential development - Altered physlabitat structure ncreased nest predation,
brood parasitism - Loss of large forest tracts (espre to previous agents)

Secondary residential development - Altered phys$iahitat structure lhhcreased nest predation,
brood parasitism - Loss of large forest tracts (espre to previous agents)

Additional comments regarding fine-scale threateabmeasure Cerulean Warbler reproduction
in southwest Michigan. Nest predation, and to soment brood parasitism, are high there
EVEN IN THE LARGEST FORESTS IN THAT PART OF THE STAE | WHICH CERW
BREED. These areas are increasingly surroundedr®st predators and brood parasites that
prosper in agricultural land, and areas converted tirbanization and exurbanization. What is
less known is how such land conversion affects feugpply of breeding CERW.

(CW13)

Construction of roads, railroads, utilities — Alldrphysical habitat structuré&mall roads, etc. can
be beneficial in that CERW often utilize forestsoalg roads (e.g. forest service roads).
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3. Confidence values based on SWAP threats and thre
participants: very high=4, high=3, moderate=2, low=

ats added by survey
1, none=0,

1=4

U=unknown
Threat Source Threat Stress Confidence Values Mean Mode
(Regarding Take)

Incompatible Altered physical |3°4,4,3,4,42,34,4323 3.3 (N=13) 4.0
forestry practices | habitat structure
Forest type Altered physical | 3°1,3,34,4,U,U,224,1 2.7 (N=10) | 3.0-4.0 tie
conversion habitat structure
Incompatible Altered physical | 3°4,4,0,4°4,4,3,4,4,484 3.5(N=13) 4.0
mining practices | habitat structure
Agricultural Altered physical |[3°1,1,3,2,2,2,1,2,1,4,2 2.0 (N=12) 2.0
conversion habitat structure
Construction of Altered physical |[1,4,2,2,2,3,3,2,3,1,4,1,2 2.3 (N=13) 2.0
roads, railroads, | habitat structure
utilities
Commercial or Altered physical |1,4,1,2,3,2,U,3,4,1,41 2.4 (N=11) 1.0
industrial habitat structure
development
Primary residentia| Altered physical |1,4,2,2,3,2,2,3,3,1,4,1 2.3 (N=12) 2.0
development habitat structure
Secondary home | Altered physical |1,4,1,2,2,3,3,3,3,24 2.5(N=11) 3.0
or resort habitat structure
development
Lack of Forest Altered physical | 3° (CW?7)
Managemerit habitat structuré
Loss of Altered physical | 3° (CW?7)
Disturbance habitat structuré
Regimes

& -Additional threats added by survey participant.
b_ At high elevations (CWA4)
- Mining itself probably with no direct impacts @ERW, but preparation of forested areas for

mining would have detrimental impacts and thiseaspf mining | would rate as “high”, especially

at higher elevations (CW4).
4 Mountain top removal coal mining (CW5)
°- Not really a take but large-scale habitat quatisue (CW?7).
. Mature forest is critical (CWS8).
9- Some tree species unsuitable, but how prevadesdnversion in TN (CW8)?
". Most birds at greater elevations than agricultnr&N (CW8).

' In Cumberland Mountains (CW10)

I- Conflicting evidence about CERW reliance on cak{12).
k.| can’t see how the current plans for mountanremoval mining would NOT be a disaster(CW12).

. Seems like agricultural conversion rates are doWrban/residential seem to be increasing (CW12).

™. | don’t know TN development patterns/trends (CW12
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Additional comments regarding this table:

4.

Cerulean Warblers typically occupy forests > 200 £levation. Therefore, these stresses
occurring at lower elevations are not causing takbe Cumberland region. Furthermore, there is
very little agriculture, private or industrial dédepment occurring at these high elevations. Ahhig
elevations there is a good bit of timber harvesting clearing for coal mining that is directly
removing Cerulean Warbler habitat (CW1).

| responded to this table assuming that theseipeacivould result in a substantial net loss of
mature (at least 60 year old) forest in the afi@@eamberlands region, but | have not specifically
researched the future of these practices in teig.aMy responses would change slightly for areas
outside the Cumberlands...i.e. greater agricultunglact (CW8).

See note regarding all threat sources: — it's @mcMhether we are to consider this question with
respect only to the Cumberlands, or just generallgiswered the question considering the
breeding range of CERW (CW?9).

These ideas must be regarded as hypotheses. Agakmow relatively little abut CERW
responses to habitat factors. It is difficult tegtict the future with so few data. One thing tlsat
certain: reproduction, even in large forests, ¥g,lbased on a current manuscript in revision for
Journal of Wildlife Management (data from MI, OmtatOH, WV, MS, and TN). Whether or not
this is caused by any of the factors in the ababéetawaits further study (CW11).

Which landuse currently is most threatening and Is causing take of the
focal species?

Numbers are percents of the total survey participats and are rounded to the nearest whole number.

Species Forestry Mining Water All of above | None of Unable to
Development above answer

Cerulean 31 62 8

Warbler

(N=13)

Comments by survey participants regarding their ansers:
Forestry

Forestry is currently removing the most CerulearriWéa habitat on an annual basis (1000-3000
acres/year) in the Cumberland Mountains region (EW1

| don't know that anyone has formally documente#ét of CERW relative to mining, or forestry
for that matter (here "take" being defined basethenVIBTA, because CERW is not an ESA
protected species). Take of birds can only berietl based on the land use changes and impacts
posed by these activities. Mining is most likelyésult in "active take" of the species and of its
habitat— that is, take of birds and habitats reduttim the direct action of mining interests. Lo$s
habitats may be permanent. Forestry is more liteehgsult in "passive take" — that is, individual
birds may be less likely to be taken, but long té&aok of management results in habitat
degradation and eventual population level impacthé species. There is more potential to
promote appropriate CERW habitats in areas sulgjeéotenproper forestry (or no management)
versus those impacted by large-scale mining omeraiiCW9).

| am not familiar with the location of most watesv@lopment activities for TN and, therefore,

don’t know if ranges of activities and CERW distrilton would overlap much. Forestry at local
scales definitely causes takes, but its impaagibnal scales can be lower (or higher) depending
on the cumulative size/distribution of harvesterdst conversion in winter habitats is a big
concern. With the price of coffee dropping, maasnfers in the Andes are converting shade-coffee
plantations (which support CERWS) to pasture, whidhnot used by CERW. Andean forests
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continue to be heavily fragmented as well. Onlteeding grounds, mountain-top mining is the
number one serious threat in my mind right nowhink it has the potential to devastate CERWs
(CW12).

Mining

Mining is most threatening because all trees mesemoved before removing the coal, and
because it covers such large areas and affecks/thielogy of an area (CW6).

A model to predict CERW breeding habitat availapiéind populations in the Cumberland
Mountains of eastern Tennessee was completed & @lehler et al. in press). The model was
applied to the 21,609-ha state-owned Royal Bluallffel Management Area to evaluate the
potential effects of coal surface mining. The mMailggests coal surface mining could remove
2,954 ha of cerulean habitat on Royal Blue WildiManagement Area and could displace 3,161
breeding pairs (23% of the Royal Blue populatidrije Tennessee Valley Authority owns the
mineral rights under Royal Blue and has indicatethgerest in leasing these rights in the near
future (CW10).

Forestry is also important in that often loggingnganies log an area first where they know a
mining permit will soon be submitted (CW13).

All of the Above

Here | assume that water development can meanrgphsing built along riparian zones (CW11).

Both forestry and mining

It's quite hard to choose one of forestry and ngrgiven the pervasiveness of both threats.
Focusing on one and not the other will greatlytithe effectiveness of habitat management plans
(CW5).

A (forestry) and B (mining) are the most threateniout | am unsure which will affect the most
landscape. Mountaintop removal mining would appedrave the longest ill-effects as it even
changes the topography of habitat, which has ajrbadn demonstrated to be an important habitat-
selection characteristic for Ceruleans in the maimst(CW8).

| am not familiar with the location of most watesveélopment activities for TN and, therefore,

don’t know if ranges of activities and CERW distrilton would overlap much. Forestry at local
scales definitely causes takes, but its impaagibnal scales can be lower (or higher) depending
on the cumulative size/distribution of harvesterdst conversion in winter habitats is a big
concern. With the price of coffee dropping, maasnfers in the Andes are converting shade-coffee
plantations (which support CERWS) to pasture, whidhnot used by CERW. Andean forests
continue to be heavily fragmented as well. Onlfteeding grounds, mountain-top mining is the
number one serious threat in my mind right nowhink it has the potential to devastate CERWs
(CW12).

5. Which landuse practice is most threatening and h  as the greatest

potential to cause take over the next 10 years?

Numbers are percents of the total survey participats and are rounded to the nearest whole

numbers.

Species Forestry Mining Water All of above | None of Unable to
Development above answer

Cerulean 27 65 8

Warbler

(N=13)

Comments by survey participants regarding their angers:
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Mining

* Mining has the most potential to cause take fou@ans. This is mainly because of the increased
size and frequency of mines in the region and timeeat reclamation procedures that reclaim areas
to open grasslands. Not only will thousands oésof forest be lost to mining, but the poor soils
and thick herbaceous cover planted to prevenisoslion cause the succession of these areas back
to mature forest to be extremely slow. It iDgessible that the increased grassland habitat wil
lead to increased nest parasitism by the Brownduk&bwbird (CW1).

« While unsustainable forestry practices may havegadse greatest threats to CERW thus far,
increased mining seems more imminent. Furtherniott@s mining is concentrated on surface
mining operations, where large amounts of forestrared and locked in early successional stages
via reclamation practices that rely on non-natiggetation, mining may turn out to be the greatest
threat in the next ten years (CW4).

e The rate of CERW habitat loss to surface coal ngmmTennessee is likely to increase
substantially in the next 10 years. There is aicignatted increase in future demand for Appalachian
coal due to the planned construction of flue gasidurization units (scrubbers) at some of the
existing coal-fired generating plants owned byTeanessee Valley Authority (TVA 2002) and
other electric utilities in the region. This incsean mining activity has already begun in
Tennessee. Between 1992 and 2002 the Office o&d&uiining issued permits for 3,704 hectares
of surface mines. Between December 2002 and Oc&ilfiS, over 2,023 hectares of surface
mining permits had already been approved (Sidd@#$B2 (CW10).

* As | understand it, the most profitable areas toengverlap substantially with the current
distribution of CERWSs and there is the potentiatée a quick and tremendous increase in mining
activity. Although forest practices/fragmentatimm wintering grounds remains a cause for serious
concern, | see less potential for dramatic chamgksd use practices compared to mountain-top
removal mining (CW12).

Both forestry and mining

e It's quite hard to choose one of forestry and ngrgiven the pervasiveness of both threats.
Focusing on one and not the other will greatlyithe effectiveness of habitat management plans
(CW5).

» Still uncertain about the extent to which thesed kel undertaken over time, but in a given area |
would undoubtedly expect mountaintop removal tcseamore take on a 100 acres of land than a
100 acre timber harvest would (the extent of ttkisly depends greatly on the type of timber
harvest to be done, which was not specified). haiobelieve clear cutting is the only incompatible
type of timber harvest (CW8).

» Forestry and mining collectively have potentiab#of great risk to CERW and its habitat.

Though mining may represent a higher threat in $epfra "per-operation” impact, forestry (lack of
proper management) arguably impacts greater agedgeould be difficult with current data to
ascertain which is greater . . . the location ¢fiaicmine sites would play into this assessment.
Obviously those planned for core CERW breedingsarepresent significant potential for harm to
the species (CW9).

6. Are you aware of any landuse activities other th  an logging, mining, or
water development that are causing take of the Ceru  lean Warbler now,
or are likely to cause take in the next 10 years?

« Natural gas pipelines and pumps (?) are beingliedta increasing numbers in the
Cumberland Mountains. The disturbance area adatehese activities is quite small (~1
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acre at each pump and wide roads for access)hérg are quite a few being installed, and
the effects should be monitored. At least thegaot (e.g. acreage) should be estimated
and considered as part of the cumulative impatrefst disturbances in the region (CW1).

* Human development in the area- commercial, indalstesidential, and transportation
(CW2).

* No (CW3, CW13)

* No, these, especially forestry, and then maybengirare the major landuses that impact
areas of forest large enough to support this speaikether presently or in the future
(CW4).

« Wind farm development, depending on density of wiilld and their placement (CW5)

* Increased development as people realize the quilitye area as a place to live; land is still
relatively cheap up there (CW6)

e | am not familiar with the entire Cumberland areat, in the rangewide scheme of things for
Ceruleans anything that disturbs forested habitgt be causing take (residential
development, agricultural expansion, etc) (CW8)

* Again, though I don't think that anyone can docuinake of an actual bird, its apparent
that residential development and urban expansitinmpact CERW and its habitat through
cumulative degradation and loss of forested habrequired by the species. There is no
doubt that home construction and urban growth cligforest habitat, some of which is
very likely to be used (or could have been usedtBRW (CW9).

* The potential impact of wind turbines on CERW i&known (CW10).

e See above description in 2. of Michigan studies (@Y

* Possibly wind farms along migratory pathways. @irse, we don’t have a good
understanding of their migratory routes. Window/oilsuilding collisions during
migration. One could speculate about cumulativeaictpfrom climate change and the
anthropogenic activities that contribute to thanelte change, but | have no empirical
evidence to support those speculations (CW12).

7. If not answered in the tables in questions 1-3, specifically how is take of
the Cerulean Warbler linked to the landuse practice s that you selected
In questions 4-6?
[A hypothetical (fabricated) example of the detaiheeded for this question follows:
clear cut logging practices remove large (give mimum dbh) trees that adult Cerulean
Warblers need for establishing breeding territories etc.]

» As stated above, the fine scale habitat needsadrexactly known for this species (at least
by me). It is the sheer loss of mature forestswhlihave great future impacts on this
species. Ceruleans that occur in less forestadnedgi.e. Mississippi Alluvial Valley) have
much lower nest survival rates than those observéus region currently (CW1).

e Clear cut logging practices remove large (60 cm) ditldes that adult Cerulean Warblers
need to establish breeding territories. Inadeqglaagscape planning of silvicultural
activities result in forest fragmentation, isolgtioreeding populations into smaller patches
possibly creating source-sink situations (CW3).

* See comments above and throughout tables (CW4).

* See above comments in tables (CW6)

* Incompatible forestry and mining remove maturegr@d+ years old) that breeding
Cerulean Warblers require to establish breedingdees. Mountain top removal mining
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alters and removes the topographical variatioménGumberlands that has been
demonstrated to be selected for by breeding CearsleBoth of these practices can increase
the presence of nest predator species and broadifgarin the remaining habitat
surrounding the harvested areas, thereby reducodyptivity for this species (CW8).

* | think the above comments explain the mechanihgq).

* Forestry — (CW12)

o Even-aged management practices (clearcut, seedtreery low density

shelterwood) remove large trees and mature fotesitare that CERW require.

o Single-tree harvesting that approximates high-grqdemoves large trees that

CEWR require for breeding.

o Conversion to non-forest habitat — is not viewethasitat by CERW.
Fragmentation of forest, which allows predators brwbd parasites to have greater
impact on reproduction.

Reduced patch size of mature forest areas mightesdumber of CERW that can
occupy a site. In Ohio, we suspect that CERW nmayvsstrong conspecific
attraction, which might be one mechanism of a pegfee for large forest blocks

e Mining - (CW12)

o0 Removes forest habitat and CERW cannot breed therrees = no CERW)

o Fragments remaining mature forest habitat in urlleéed way, which can increase

presence/impact of predators and parasites.

(@)

(@)

8. Is take of the Cerulean Warbler occurring inway s not related to any
particular landuse activity?

[For example, low levels of take occasionally occuvhen fishermen unwittingly collect
blackside dace (a federally listed fish species) minnow traps while collecting minnows as
fishing bait. This type of take would not be relagéd necessarily to a particular landuse (unless
road/trail development afforded greater access tolackside dace streams).

* Not that | know of (CW1)/ No (CW3)/ Not to my knosdge (CW4)/ Not that I'm aware of
(CW6)/ If | understand your definition of land usere, then | do not believe any
recreational (non-landuse activities) are causikg {CW8)/ Unaware of any; most take is
going to be proximately or ultimately related tavan-induced land-use alteration (CW9)

* Natural disturbance cycles may take habitat andstin occasion- catastrophic winds
(tornados) and fire (CW2).

» Attraction to lighted structures (e.g. communicatiowers) during nocturnal migration
(CW5)/ In TN there is likely take caused by cobiss with communication towers (CW10).

» Perhaps through control of forest pest species (eduction in food resources), or maybe
on wintering grounds through various means; ungwefinition of “landuse” includes
collisions with towers, wind turbines, buildingsutbf not, then include those as take (CW?7)

e Unsure (CW12)

9. Are you aware of any strategies that could be us  ed to either (a)
minimize take or (b) completely avoid take of indiv  iduals or habitat?
* Do not carry out mountain-top removal mining thegates very large openings (CW1).
» Limit the width of contour surface mines where ploles(CW1).
* Reclaim mines to forests (CW1).
» Harvest fewer than 1000 acres of timber per yesv1{
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For this species, habitat loss from anthropogemitreatural sources is going to happen all
the time- the real question is how do we maintasustainable supply of suitable habitat
over time given the land uses that occur todayaaadikely to occur in the future- a major
guestion for the HCP to address. Take can be neainiaca reasonable way with careful
planning in terms of what land uses are permittetiahere they can operate and over what
time frames (CW2).

Effective landscape planning could minimize tak&®).

Avoid large-scale mining activities (e.g. mounttp removal) (CW4).

Reclaim mines to native forests rather than nonsaatominated scrub/grasslands (CW4).
Single-tree selection silvicultural methods, if digeore often, would reduce the amount of
forest area loss and reverting early-successiaatdt. These strategies could be
employed especially at higher elevations (CW4).

Stop mountain top removal mining - a pipe dreakmdw (CWS5).

Foster development of habitat mitigation strategpdswing mining operations (CW5).
Adopt silvicultural practices that generate canbpterogeneity while leaving sufficient
basal area for song post and nesting trees (CW5).

Ideally, timber companies and land managers woeltebtricted to such silvicultural
practices that are compatible with CERW conserwaticareas where they are abundant.
This may include smaller patch cuts that leavertacepercentage of the dominant trees
(CW6).

Also, it would be very helpful to be able to bangsand cross-ridge mining and encourage
management of existing strip benches to regenbeativood forest. Unfortunately, this
level of legislation would only be possible if ti&RW were to be listed as an Endangered
Species (CW6).

To minimize take a very selective timber harvesy i@ the best option. Studies are under
way to attempt to assess the effect on these bitademains uncertain whether a low level
of harvest can occur, without negatively affectimgroduction. The degree of harvest that
may be able to occur w/o damaging reproductionylilealso dependent on the
surrounding landscape (forest patch size, fragnientadevelopment, etc). The only way
to avoid take is likely to refrain from pursuingetdetrimental activity (CW8).

Forestry management practices to benefit the spaceecurrently being investigated, but
the general consensus is that habitats need sameofananagement that promotes mature
hardwood forest, with canopy gaps or other stratttwmplexity, and that may favor
development of super-emergent canopy trees (oftergaidgelines) (CW9).

Regarding mining, | don’t think its real promisigygt, but people are exploring ways to
improve reclamation practices to promote regrowttative forest" as opposed to cool-
season grasses, conifers, etc. Best way to impgvidRVF mining is to stop it . . its
devastating (CW9).

Forest Practices: Dr. David Buehler, UTK, is cutlhgmvolved in a 5-state research project
initiated by the Cerulean Warbler Technical GroGpMTG) to determine what forest
management practices are beneficial or the leasadmg to CERW breeding habitat. The
goal of this research is the development of forehagement guidelines. Voluntary
adherence to these guidelines could reduce takgslagve requirements to follow these
guidelines in areas of high CERW breeding densiyldl minimize and potentially avoid
take (CW10).

Surface Mining: A designation of Lands Unsuitatlde Mining for areas of high CERW
breeding density would be the only means of avgidake. A legal requirement to reforest
mine sites that were formally CERW breeding hatutatld theoretically provide habitat for
CERW in 60 to 100 years or more. While reforestatimuld not replace breeding habitat
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in a reasonable amount of time, it would have theaatage of reducing the impact that the
mine site would have on the breeding density ofGERW in the adjoining forest
(Weakland and Wood 2002). Reforestation would edsloice the threat of BHCO
parasitism in the adjoining forest by removing pwied foraging habitat (CW10).

« Forestry — Local: favor retention of large diamnétees and creating complex canopy
structure; Landscape: Plan harvests at landscabesdo ensure the maintenance of large
forested blocks of mature forest. If necessary,tdalow harvesting in certain key/ideal
habitats (CW12).

e Mining - Avoid mountain-top removal mining. Reduo®tprint of mine when possible.
Avoid placing mine in areas known to have CERW dhiv high-quality CERW habitat
(CW12).

* Work with Surface Mining to have trees cleared mgtshe nesting season and develop
post-mining landuse of forestry with proper refeaéisn guidelines (CW13).

10. What mitigation strategies might be appropriate to offset take, if
an incidental take permit were to be issued for som e particular landuse
activity?

* Do not carry out mountain-top removal mining thegates very large openings (CW1).

* Limit the width of contour surface mines where ploles(CW1).

* Reclaim mines to forests (CW1).

« Harvest fewer than 1000 acres of timber per yesv1{

» | think that if a landowner was to ensure a cergaimount of habitat would be maintained in
a state suitable for Cerulean Warblers, then lagdam other acres or land use compatible
with ceruleans on dedicated acres would be perois@C\W?2).

» All of the example strategies: (preserving curitgtitat through an easement or purchase,
restricting access to lands, creating buffers ailamisting habitats, restoring degraded
areas to provide suitable habitat, creating nevabla habitats, and modifying landuse
practices) some combination of these would probbhblynost effective (CW3) would be
useful but their utility will be very site and cent specific (CW5,CW6).

* The Cumberland Mts. make up a unique physiogramtoeince that includes a large
percentage of the quality breeding habitat forGR&RW worldwide. For this reason,
habitat altered in the Cumberlands (due usualipiting and logging) would have to be
mitigated by purchasing other land in the Cumbael$aprotecting it, restricting access, and
using only such management practices that woultbbgpatible with their conservation.
This land would also need to be only in suitabldR@Ehabitat within the mountains, which
includes high elevation ridges in mixed mesophfgrest (right where the coal is).
Purchase of such property would be incredibly espenbecause the mineral rights are
worth more than the surface, timber, or wildlifghis combined on any of these lands
(CW6).

* Providing incentives to mine companies to recladitzerse hardwood forests without
severe compaction of soils (CW?7).

» Protecting current habitat/adding buffers/ andriet#tg destructive access might be the
most appropriate actions. Quality Cerulean halbaanot be created quickly.....it may take
60 plus years to create an appropriately agedtforeghere do the birds breed in the
meantime (CW8)?

(45) DRAFT



« Mitigation through easements and acquisition wdnade to focus on creating new habitat.
Purchasing X acres of existing habitat to destrachkes of some other existing habitat still
results in a loss of habitat. Unless those X aaresunder a very real threat of development
or loss, mitigation needs to focus on restoratioth management of habitats (CW9).

» Mitigation could also take the form of modifyingmmg or forestry plans where significant
breeding populations might be impacted; creatinfelbsiaround existing breeding habitat,
etc. Mitigation or assessment of impacts needetsider that even if forests that currently
don't have CERW are impacted, that the future piatleof those areas is now lost in
supporting conservation of the species (CW9).

* Home development should proceed in low impact waysetention of native trees and
habitats in developments and homesites . . . maadhclearing; minimal roads, trails, lake
development, etc. Land developers should bened)to alter plans if CERW habitat is to
be impacted (CW9).

* Preserve as much of the high breeding density &ahithe Cumberland Mountains as
possible through easement and direct purchaser@ralirights (CW10).

* Require timber management companies and stateesrtbtfollow the forest management
prescriptions recommended by the Breeding SeassedrReh Group of the CERW in high
breeding density habitat in the Cumberland Mourst&ziVv10).

* Require surface coal mines in high breeding defmsitytat in the Cumberland Mountains
be reforested with a diverse mix of native hardwspecies (CW10).

* Top two: Protection of mature forested areas,tcrgdow/no development buffers around
high quality existing protected areas (CW12).

« Others — manipulate forest structure to (hopefuthyprove quality for CERW (this has not
yet been demonstrated to be successful) (CW12).

e Setting aside other tracts of land where CERW amk to nest as mitigation, reforesting,
or using silvicultural practices on existing foett improve CERW habitat (CW13).

11. What are the major natural/ecological sources o  f stress or
mortality for the Cerulean Warbler that may only be indirectly related to
human activities?

[For example, altered physicochemical conditions rght favor a predator or competitor
(either native or nonindigenous) that displaces th€erulean Warbler.]

* Increased predator abundance near edges. Incneesieparasitism by Brown-headed
cowbirds as forest cover declines in a region (CW1)

* Gypsy moth mortality to oaks, sudden oak declimatber pathogens impact on other
deciduous trees could account for additional hatoss (CW2).

» Decrease in forest patch size and increase intfireggnentation could result in higher
incidence of nest parasitism by brown-headed casiC\W3).

* In general, on their breeding grounds, areas-se@aspecies, when forced to breed in sub-
optimal habitat due to fragmentation and edge &ffere subjected to direct habitat loss,
habitat structural shifts, competition with nonasensitive bird species, brood parasitism
by Brown-headed cowbirds, to name a few. Thegaats all negatively affect
reproductive success of CERW in the region. CER&Y also be affected in other ways
that are more species-specific (CW4).
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Migration pressures (e.g. suitable stopover habotédcilitate energy acquisition),
perturbations during the non-breeding season (balitat and non-habitat related factors),
unpredictable weather events (e.g. ice stormsjdames during fall migration) (CW5).
Climate change or large storms that destroy nkitedults; late frosts that kill insects,
their primary source of food on the breeding grquaye mast crops which promote higher
squirrel density, (potential nest predators) (CW6).

Increasing permeability {through road constructibabitat fragmentation, etc.} of forest
tracts to predators, cowbird parasitism, and inveaspecies (CW7)

Cerulean Warblers may be negatively impacted bsessed predator populations
(American crows, Blue Jays, etc) resulting fromitefragmentation by agriculture,
development, etc. Nest parasites (Brown-headed icds)mow have easier access to nests
now that many forests are highly fragmented. Ra@auisthe creation of habitat edges likely
facilitate the dispersal of both predators and gitga to nesting areas that were historically
isolated from these pressures. Habitat fragmemtatnd silviculture have been shown to
increase the presence of nest predators and e éSkV8)

Depends on where you draw the line for direct/iactiimpacts. Home development,
urbanization and agriculture — even if not direatiypacting birds of their immediate habitat
— can bring things like increased recreation astudbance, cats/feral cats, brown-headed
cowbirds, higher populations of raccoons, chipmuarkd other possible predators, etc.
These are the most likely sources (CW9).

The Brown-headed Cowbird (BHCO) is a known nesagpige of the CERW. When forest is
fragmented or when forest cover drops below 75-8@&a the occurrence of cowbirds will
likely increase. For instance, the Cumberland Maumtegion is ~80% forested but BHCO
have been observed on larger surface coal minergegetated with grasses (CW10).

| hypothesize that reducing forest size exposed WE®Rfood and perhaps nesting
competition with socially dominant warbler specieg. Yellow Warbler (Dendroica
petechia), Chestnut-sided Warbler (D. atricapilaig American Redstart (Setophaga
ruticilla) (CW11).

Soil chemistry? At the last Cerulean summit, soreementioned that CERW in their state
(VA or NC?) corresponded to limestone outcropsatThakes me wonder if they might be
sensitive to soil pH via impacts on arthropodsstaswn with Wood Thrush by the Hames
et al. at Cornell Lab of Ornithology). Natural Ridbances — windstorms/windthrows/ice
storms all change forest structure. Storm eventsgumigration (CW12).

Possibly clearing patches and allowing Brown-heamteabirds to more easily parasitize
nests (CW13)

Natural/ Brown- Increase in| Un- Migration | Gypsy Competition | Soll
ecological | Headed Natural predictable Pressures | Moth/Oak| with more Chemistry
source of | Cowbird Predators | Weather decline dominant / soil ph
stress or Parasitism | (Squirrels, | Events Warblers/Am | impacts
mortality Blue Jays, erican on
Crows, Redstart arthropods
etc.)
Percent of | 54 23 23 8 8 8 8
survey
participants
(N=13)
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12

For the Cerulean Warbler, what is the best way  to survey

individuals or populations of this species?

13.

Point count or transect surveys during the breedaagon (May-June) (CW1)

Identify and delineate suitable habitat and mortitmw that changes over time. Determine
the densities of birds occupying suitable habllaeéding bird censuses) and determine
population trend over time (CW2).

Individuals — Point Counts (territorial male songwv&ys in breeding season (CW3).
Population — Same as above and nest searchingughaty) (CW3)

Population-level assessments via point countsaosects. Habitat quality assessments via
forest structure monitoring efforts (CW4).

In increasing order of information gathered: p@otint surveys, spot mapping, nest
searching and monitoring, marking of individualsitmument site fidelity and adult
survival (CW5).

Combination of spot mapping and point counts. ¥an get an estimate of CERW
presence by doing point counts and encounter ssi@eyg transects, but | believe that
intensive spot mapping is the best way to gaugatneber and relative size of territories in
an area. This method is very labor-intensive Meuy informative (CW6).

Focal species approach, similar to methods of €@aruWarbler Atlas project (CW?7)

There is no great answer for this species. | heegl the following method for learning
about a localized population. We used plots cairigisurvey transects 200 meters apart.
These need to be surveyed once it is believed bnast have completed migration and are
somewhat settled into territories. This is easiae you have worked a study area for a
season. The key is also completing multiple sws\msfore the breeding season begins to
wind down and detection rates plummet. The probieth this type of data is that it may
be difficult to extrapolate over a larger studyaaas Ceruleans often appear to have a
“clumped” distribution and may not use all habitaat least what we think is habitat.
Because of this it may be beneficial to supplematit point counts spread out over a larger
area to get an idea of the variation in distribof&W8).

Standard Point Counts on breeding habitat. Prégagell described and documented
(CW9).

That would depend on what you are trying to do i surveys. The BBS yields trend
data but on a fairly coarse scale. The survey igces employed by Weakland and Wood
(2002) and by the 5-state forest management shaiyg conducted by the CWTG, allow
assessment of population response to managemetdarahdse activities as well as yielding
trend data (CW10).

Point counts on the breeding grounds (CW11).

Distance-based surveys that allow estimation aéatietn probability. However, without
complementary studies examining reproductive sis;a@se cannot be sure that areas of
high density are in fact of high quality (CW12).

Some sort of line transect or point count methoénelthe area is surveyed during the
breeding season (CW13).

What is the best way to monitor its habitat and habitat conditions?

I am unsure (CW1).
Habitat can be modeled and monitored through resmteing in most cases, especially if
you can account for new disturbances from somelinaggoint (CW2).
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14.

Remotely via GIS, habitat modeling, etc. (CW3)

By assessing changes in populations over time aldaghanges in forest habitat quality
(CW4)

Follow and monitor bird populations. The reprodeetsuccess of populations will tell you
if your habitat strategies are working. It is eabugh to count the number of singing males
(CW5).

In addition to surveying populations and reprodeesuccess, conduct a

series of randomly located, fixed radius vegetagitmts that can be revisited

from year to year to assess changes; compare ¢badéions to habitat

characteristics of territories and nest sites (CW6)

Multi-scale approach: look at rangewide changdsriest distribution, regional scale at a
higher resolution, and local scale habitat ploté/{Q.

| believe remote-sensing is the most valuable kaolvn that many ground-based projects
have been completed. Ground-based data collestiould still be utilized to complement
data gathered remotely. Advances in better resol@nd new types of data gathered
remotely hold the most promise for better undeditemthe habitat in the future (CW8).
Currently under development. Remote sensing cawige gross information on
amount/extent of habitats available or under thrédatsome point, stand-level information
from forests becomes necessary to determine ifo@piate forest structure exists. To a
large degree, presence/absence/abundance/derisitpation of the warblers themselves is
the best determinant if habitats are "correct” (JW9

Measure nest success under varied forest condérhin different geographic regions.
Determine vegetation structure (canopy, subcansipgifferent spatial scales, and
determine tree species richness in preferred hgQit&/11).

Lydar might be promising as a way to monitor rertyotgiven its ability to detect subtle
features of canopy. Otherwise, probably groundefasirveys of basal area, tree size
distribution, canopy structure. As said above, vdeermines habitat “condition”
ultimately is the ability of birds to survive anelrroduce. This ability is determined partly
by interactions with other species (predators/bnoadsites) and will never be completely
captured by habitat-only surveys (CW12).

Vegetation measurements such as percent canopy/sbwver, dbh, spp. composition
(CW13).

Are you aware of other imperiled species thata re immediately

syntopic or sympatric with the Cerulean Warbler on the Cumberland
Plateau?

Indiana Bat. On a completely unrelated note, hbheee been recent surveys for Green
Salamanders in the Cumberland Mountains? Ther&ref exposed, damp rocks up there
and this species listed as “vulnerable” in TN.oubt that much is known about its
abundance in the region (CW1).

The only other listed species that might be assediaith ceruleans is the Indiana Bat. At
this point, we don’t know enough about the disttidnu and habitat use of Indiana Bats in
the HCP area to know to what extent the two spghtrbe correlated (CW2).

Indiana Bat. Yes, | presume this species woultesuiegative impacts of losses of the
same forest types, but a bat expert would shed hgtrteon how and when (CW4).

As far as | know, the Indiana bat occurs in veryiksr areas to the CERW, and would also
be at risk for the same reasons (habitat losga#itb@). In addition, many species of mature
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15.

Cerulean Warbler knowledge rated by survey particip

forest birds, herps, and mammals would be adveedtdgted by permits for logging,
mining, etc. Protection of habitat for specieshsas the Indiana Bat and Cerulean Warbler
can enable them to act as umbrella species for odmeys that are affected (CW6).

Indiana bat, Louisiana Waterthrush, Worm-eating Mér Kentucky Warbler, Wood
Thrush, Yellow-throated Vireo, Acadian Flycatchemumerous salamanders —loss of
diverse upland forests and alteration of structdiarsity would impact these species as
well. It would eliminate or reduce quality of bd#eg, foraging, and roosting sites. Impacts
to watershed would impact streams with endangengssats and fishes too (CW?7).

Plenty of other non-birds (mussels, bats) . . essother priority species of birds that
inhabitat similar habitats. Golden-winged warbleuld be one (CW9).

The entire suite of mature forest birds of highsmmation concern share breeding habitat
with the CERW. The Louisiana Waterthrush, Worm+egtiVarbler, Kentucky Warbler,
Wood Thrush, Yellow-throated Vireo, Acadian Flydsc are all at or nearly at their
maximum breeding density within the Cumberland Maimportion of the Cumberland
Plateau (USGS 2003). They are all listed as pyiaggecies by Partners in Flight and all are
also classified as Birds of Conservation ConcerthieyU. S. Fish and Wildlife Service
(USFWS 2002) within the Appalachian Bird ConsematRegion, which includes the
Cumberland Plateau. These species would alsoskaif take if the Cerulean Warbler
were to be covered by an incidental take permitdgging or mining (CW10).

Not sure on Cumberland, but in Ohio they stronglyoccur with Yellow-throated Vireo.
YTVI also favor habitats with open canopy struct(Cav12).

Several interior forest bird species would be ceslerAlso several shrew species and herps
(particularly amphibians) (CW3)

Best answered by those working there...I have neweked with some of the other species
there (CW8).

No (CW11).

CERW habitat is very similar to that of Indiana B@w13).

rent state of
ants.

Uncertainty Regarding Species Ecology: Our cur

Values are percentages that are roundéd the nearest whole numbers.
Highest percentages are in shaded boxes.

Well Known Moderately Poorly Known Completely
Known Unknown
Identification 85 15
N=13
Distribution 54 46
N=13
Abundance 15 69 15
N=13
Habitat 15 62 23
requirements
N=13
Ecological 8 46 39 8
interactions
N=13
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Behavioral 23 31 46
patterns
N=13

Reproduction 23 31 46
N=13

Early life history 31 46 23
N=13

Adult life history | 39 8 54
N=13

Migration/stopover 100°
ecology
N=1 (CW12)

Wintering ground 50° 50°
ecology, survival,
distribution®
N=1 (CW?7)

# -Not enough values to be a significant percentage.
b_Participant did not rate this aspect of life higto
Comments from survey participants based upon levelsf uncertainty:
Distribution
« We still need to study their migration/winteringnge more closely (CW6).
* Finer-scale approach to CERW Atlas project (CW?7).
* Well known for breeding, poorly for wintering (CW1L2
Habitat requirements
* We’re working on fine-scale preferences, such asgg gaps, tree species/structure, proximity to
large edges, etc (CW6).
* Generally known would be a better way of descrilimg (CW9).
Reproduction
» Canopy cameras at nests (CW?7)
* Fledgling/Juvenile stage and habitat requiremea¢sia study (CW13).
Early life history
» We still lack a good way of getting to and bandingeniles to follow them post-fledging (CW6).
» Post-fledging telemetry (CW?7)
e Survival ??(CW8)
* May even be completely unknown (CW12).
Adult life history
* Winter habitat use and distribution may be lesd-wetlerstood than the breeding habitat (CW4).
e Survival ??(CW8)
* Winter habitat not well known although is currerttlging studied (CW13).
Wintering ground ecology, survival, distribution
* | would put this somewhere between poorly known kwew some of the winter distribution and
survival info) but wintering ecology is almost colaely unknown and there's not enough known
about the others to really bump it up too much (W7
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16.

For the Cerulean Warbler, would it be better (0  r more practical) to

set biological goals and objectives and design moni toring protocols
that are individual-based or habitat-based, or both  ?

I would sayindividual-based, but this is a tough question. It would be mukbaper and
easier to simply try and maintain the predominawec of mature forests in the region. To
specifically survey for this species would provalgreat deal more knowledge about the
true abundance of this species before, during &rddisturbances as well as make known
any of the indirect effects of forest disturbantattmay occur (CW1).

Both- the habitat base can be readily monitored buatheal population levels may
continue to decline because of wintering grounahstéitions. Therefore, you really need to
know both (CW2).

Habitat-based— we have good information on where populationthe$e birds are; we
need to design monitoring protocols that monitodkcape change over time (CW3).

For population-level monitoring of an area-sensittongbirdhabitat-basedmonitoring
protocols (CW4).

You have to ddoth. There’s no point monitoring birds if there ism'habitat mandate. No
point managing habitat if you're not tracking thel® response (CW5).

| think individual-based monitoring will give you a good idea of the abunda of the
CERW in an area, which can be assessed from ygaiatao see if they are increasing or
decreasing in abundance due to management. Hovietat-basedmonitoring can also
be useful to characterize suitable CERW habitatlwer areas and to target areas for
purchase or protection (CW6).

Both: problems may not be limited solely to breedinbitas so need to set goals based on
the species and monitor success, but also on thtatseato monitor responses on breeding
grounds (CW?7).

Habitat monitoring would likely be more practical...espelialhen remotely-sensed.
However, | do not believe that the habitat requigata are well-enough understood to forgo
population monitoring (population estimates anddputivity). My experience with my
work and the literature leads me to believe thaitaaipatch size may be a critical aspect of
reproductive success, but we have not arrivedhainanum patch size for this species. This
value may also vary regionally (see Ontario red@apossibly as a result of differences in
predator/parasite populations (but that remainsank) (CW8).

Typically, those involved in setting goals and @hipes relative to Cerulean Warbler and
similar bird species use an approach that attetopisk populations tdabitat. That is,
establish population-based goals/objectives anithéige to habitats so that quantitative
habitat goals/objectives are achieved. This isedasually because its easier to estimate
and track habitats and habitat characteristics itharno estimate/track populations of birds
(CW9).

What is ideal is to measure reproductiordividuals) under variable habitat conditions
(habitat), to determine factors affecting reproductive sssc(CW11).

(52) DRAFT



Both used together. Habitat-based ones are trickyusecthere are a lot of anecdotal
reports of places that “look great” for Ceruledns, the birds just aren’t there. So habitat-
based work will likely overestimate how effectiveptices are. That requires that we have
some information about the actual distribution iof® (CW12).

Probablyhabitat based since enough research has been condudteovidhe general
conditions needed for nesting/fledgling habitat (C3V

Individual-based Habitat-based Both

Percent of survey 8 42 50
participants (N=12)

17.

In your estimation, what aspects of Cerulean Wa  rbler

biology/ecology/status are we most uncertain about? What would be
the best way to obtain such knowledge?

We are not sure how the distribution, reproductiod abundance of the Cerulean will be
affected by different types of timber manageméittere is currently a research project
occurring to assess this in the Cumberland Moust@w1).

Data on survival is lacking for the Cumberlands (W

What is a “viable population”. Do we have a soust situation (CW3)?

Fine scale habitat requirements on breeding groandglistribution/habitat use in the
tropics during winter. More research, more costgearch, unfortunately (CW4).

Female survival and demography, post-fledging biglnand demography, intrinsic limits

to fecundity, natal and breeding dispersal, migratoutes. Put money into basic research
as well as habitat management; require land usersllect more than occupancy data when
assessing the effects of management or mitigaGaMs).

See comments above. The CWTG study will be helpfdetermining CERW habitat
preferences across their breeding range (replioafésl, WV, OH, KY and PA). One goal
of this project is to characterize suitable CERWeling habitat and be able to recommend
compatible silvicultural management treatmentsrafssessing the effects of the
experimental treatments on cerulean populationggmeductive success. To learn more
about their migration and wintering ecology, margk-scale studies need to be conducted
in Central America northern S. America. I’'m noteshow to develop an effective, safe
way to catch females and juveniles, without harngitiger the researcher or the birds. In
some areas of the breeding range, they don’t netst so high (ON), so researchers are
often able to extract and band nestlings (CW6).

Responses to forestry practices, post-fledgingoggoland wintering ecology. Regional
collaborative projects for both—pooling resourcekey to study species broad-scale
(CW7).

In areas where productivity is poor, specific airéat causes of nest failures are seldom
documented. The best remedy would include intenisifrared camera monitoring coupled
with close and direct monitoring of nest contel® also know virtually nothing about the
survival of juvenile and adult birds, which is @il in estimating population viability
(CW8).
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Juvenile dispersal patterns. Habitat use and egaaoghe wintering grounds. Don't have a
good handle on overall population size, and may bésunaware of certain breeding
populations.

Don't know what factors are most limiting on thedmting grounds. Despite the
uncertainties, one thing is clear. To the degreean preserve and manage significant
chunks of habitat, we don't need to be certain allbthese things. Pushing the warbler to
a place where we are forced to micromanage it sé¢aéss a detailed ecological
understanding. Creating dynamic, functional eciesys and not managing on a species-
by-species basis is where the answer lies (CW9).

Female and post-fledging ecology (CW10)

We are unsure about why reproduction seems to loesistainability everywhere in the
breeding range. Why is reproduction always so podnfortunately the CERW remains
largely an enigma is this important regard (CW11).

Demography. Especially how survival and reprodurctire related to habitat
characteristics. This is critical piece of infceded to identify causes of CERW declines.
Winter ecology. Especially what are their requiesns in winter, where are the most
important areas for them, and how they respondrid lise changes on wintering grounds.
Migration ecology. We don’t know important migraggathways and stopover areas. It's
possible that mortality during migration is theven of declines. We don’t know. Both
require ecological research (CW12).

Once young fledge — what are the important habhatacteristics needed? - could radiotag
young; What is CERW survival on wintering groun@€wv13)

Acronyms used in this document

* BBS - Breeding Bird Survey

* BHCO - Brown-headed cowbird

* BMPs - Best Management Practices
« CERW - Cerulean Warbler

* DBH - diameter at breast height

e GIS - Geographic Information System
* HCP - Habitat Conservation Plan

* MAV - Mississippi Alluvial Valley

* NTMBs - Neotropical Migratory Birds
* Spp - Species

«  WMA - Wildlife Management Area

Thanks to all who were involved in the many hours of research and writing to bring us to knowledge that
we currently have on this wonderful species. A special thanks to all who spent long hours filling out
surveys, who made edits and comments to this document, and to everyone involved in the Cumberland

HCP effort.

-Trisha Johnson
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