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A. Introduction

A.1.Purpose of the plan

The Kirtland’s Warbler $etophaga kirtlandjiis a federally endangered migratory songbird
that nests exclusively in young jack pine forestaarthern Michigan, Wisconsin, and
Ontario. In June 2011 the Michigan Department afuxal Resources (MDNR), the U.S.
Forest Service (USFS), and the U.S. Fish and Vial@ervice (USFWS) signed a
memorandum of understanding (MOU) to clarify ageocasnmitment to Kirtland’'s Warbler
conservation (Appendix A). Each agency committeddntinue management of the lands
they administer for Kirtland’s Warbler. Moreovénge three agencies committed to develop a
Kirtland’s Warbler Conservation Plan (KWCP). Thawary purpose of this inter-agency
plan is to provide strategic guidance to the MDINISFS, and the USFWS to sustain
Kirtland’s Warbler across its breeding range witamecosystem management framework.
Similarly, the Wisconsin Department of Natural Rases, the USFWS and the USFS have
drafted a Kirtland’s Warbler Conservation Plan¥Wdisconsin (Appendix B).

The scope of the KWCP is limited at this time te breeding range of the Kirtland’s
Warbler and does not include geographic areas mgéte species during other parts of its
annual life cycle (e.g., migration, wintering), rdwes it address the entirety of the jack pine
ecosystem. The geographic scope of the plan wated in this way to reflect the
jurisdiction of the three agencies responsiblarfgslementing the plan — they do not have
any jurisdiction over other states or the Bahanidse subject matter scope of the plan was
limited to ensure that the focus remained spedifiaa conservation of Kirtland’s Warbler.

It is the agencies’ intention to cooperate withtpars to expand the scope of the plan in the
future to address migratory and wintering hab#at] revisions may also be more holistic in
nature, widening the scope to include more of fiok pine ecosystem. A more holistic view
may also be provided in part within the operatigriahs developed by each agency to
prescribe habitat management for Kirtland’s Warhlesting habitat.

Past habitat and cowbird management has been sfiddesaddressing the major
conservation needs of the species. In responsepiécies’ population has reached record
highs. While these management strategies haveusgrsuccessful they only treat the
afflictions of habitat loss and nest parasitisnt,dmnot cure them. With many factors
impacting the species and its breeding habitatKiitéand’s Warbler cannot transform into a
self-sustaining species. To ensure the survivét@Kirtland's Warbler, agencies will need
to continue habitat and cowbird management intddheseeable future.

This plan is complementary to existing agency pkams each agency will continue to
contribute and cooperate to manage the Kirtland&stiér population now and after the
species is delisted (removed from federal Endamg8pecies Act protection). In addition,
this plan will help transition the Kirtland’s Wasdslconservation effort from recovery
focused to long-term population sustainability.isTiplan does not address the needs of
Kirtland’s Warbler during migration or wintering peds. The KWCP will be revised every
10 years to incorporate new information and scienaestly, the KWCP has been written in
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four major sections. Each section was designdtatat can be shared on its own or as part
of the whole KWCP. The following major sections:are

Section B — Background: Provides historic and curigformation on the species
and its management, which sets the context foréutanservation efforts. Most of
the Background section was taken directly fromUWls&WS’ Kirtland’s Warbler
Five Year Review. Please consult that referencenfane details.

Section C — Management Goal, Objectives, and AstiQutlines the strategy for
future Kirtland’s Warbler conservation actions.

Section D — Habitat Management Guidance: Provieesnical guidance to land
managers and others on how to create and maintelaril’s Warbler breeding
habitat.

Section E — Brown-headed Cowbird Management Guetaovides an overview
of the cowbird management program.

B. Background

The purpose of this section is to provide histand current information on the species and its
management. This information will help set theterifor the future conservation efforts
outlined in Section C (Management Goal, Objectiaes, Actions), and the management
guidance provided in Section D (Habitat Managent&uaidance) and Section E (Brown-headed
Cowbird Management Guidance).

The Kirtland’s Warbler was one of the first spegiestected under the Endangered Species Act
of 1973. A recovery plan for the Kirtland’s Warbigas issued in 1976 and later updated in
1985. The primary objective stated in the recoyday is to fe-establish a self-sustaining
Kirtland’s Warbler population throughout its knowange at a minimum level of 1,000 pairs
In a letter to the USFWS dated January 22, 20@2Kitland’s Warbler Recovery Team
(Recovery Team) recommended clarifying the prinadojective to be the following:The
primary objective is to establish and sustain atldind’s Warbler population throughout its
known range at a minimum of 1,000 pairs using agaphanagement techniquesrhe
Recovery Team recognized that intensive managewaunt always be needed for this
conservation-reliant species and that the Kirtlandarbler population would never be self-
sustaining due to the effects of fire suppressmhreest parasitism.

The MDNR, USFS, and USFWS have been very successfatovering this bird by developing
breeding habitat through timber harvest and refates. The current population is at its largest
recorded, which is 10 times larger than it wadattime of listing and over twice as large as the
primary recovery objective (1,000 breeding paifsSirthermore, the population size has
surpassed recovery goals every year since 200ieyament of the primary objective is
attributable to successful interagency cooperatidrabitat management and cowbird control.
The Kirtland’s Warbler population persists, and wintinue to persist, only through intensive
management focused on managing appropriately dgedssof jack pine and removal of Brown-
headed CowbirdMolothrus ater)
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B.1.The Jack Pine Ecosystem

Ecology

The Kirtland’s Warbler evolved with the jack pineosystem and is dependent upon it.
Maintenance of a healthy ecosystem is essentrahintaining a healthy Kirtland’s
Warbler population. In Michigan, the jack pine coomity is a place of extremes,
historically experiencing catastrophic fires, drbtgg and summer frosts. The floral and
faunal communities are composed of species adaptiris high stress, high disturbance
environment. Key elements of this ecosystem inchlekp, excessively drained sandy
soils and sites that not only support jack pineddsd commonly support northern pin
oak and red pine. Low shrubs, deep-rooted perehsidéils, sedges, and grasses form a
mosaic that ranges from areas of sparse vegetatibrbare ground to densely covered
patches. Many other species benefit from the coatdravailability of jack pine forests
and barrens (Appendix C), with species composstafting as the jack pine grows.

Social

There are multiple social benefits of managingj#o& pine ecosystem for Kirtland’s
Warbler. For example, a healthy jack pine ecosygimmides suitable habitat for game
species such as white-tailed deer, turkeys, snosvshe and Ruffed Grouse and,
therefore, provides additional hunting opportussitier Michigan hunters. In addition,
bird watching is a very important recreationalatyiin Michigan and daily Kirtland’s
Warbler tours are offered in Mio, Michigan (USF&paHartwick Pines State Park (DNR
and Michigan Audubon Society). Participants vis# fack pine ecosystem to see a
Kirtland’s Warbler and gain knowledge about thecgg® management. Hundreds of
people from around the world attend these toursialhn

Economics

Jack pine is commercially used in many forest pet&luncluding oriented strand board,
pulp and paper, and various sawn material, sucuas and pallets. The residue from
jack pine, such as the tree tops, can also be Buongroduce energy in electric co-
generation plants. A possible new market for jaicke may include using jack pine for
the production of bio-fuels.

Over the past 13 years, the economic benefit oKiWeprogram has fluctuated annually.
For example, the amount of jack pine harvested @hnand the associated economic
value has varied significantly from year to yeaalfle 1). This difference in jack pine
economic value is likely due to changing demand.eRae raised from jack pine sales
can be substantial and could be used to defragdsis of Warbler management (Table
1).

Page 3 September 8, 2015
Kirtland’s Warbler Breeding Range ConservatioarP!



Table 1. Jack pine timber sales within Kirtland’sWarbler Management Areas on
state land from 1999-2012.

Average Average Average BB I Average Selling
Acres Pine Stumpage :
Agency Sold/Year Cords/Acre| Cords/Year Price/Cord Price/Acre
(range) (range) (range) (range) (range)
M 1,536 14 21,198 21.46 590.84
DNR | (222-3,460)| (8-24) | (5,438-38,057) (13.97-31.78) (298.63 - 1,231.61

Kirtland’s Warbler tours draw Michigan residentglaron-residents into the Northern
Lower Peninsula and contribute to the economy isfrifiral area. In 2013, over 1,100
people from 40 states and 7 foreign countries gpdied in a tour to view a Kirtland’s
Warbler and the jack pine ecosystem (USFS and USENp8blished data, 2013). An
informal survey of tour participants in 2013 indmé that 80% of respondents traveled
from outside of Michigan to see the species andtsae average $200 during their visit
(William Rapai, personal communication, 2013). Altigh the current economic
contribution of the tours may be small, there iteptial for significant growth in this
area. The 2011 National Survey of Fishing, Huntargd Wildlife-Associated Recreation
indicated that $1.2 billion was spent in Michiganwildlife watching by residents and
non-residents (USFWS 2011). That fact paired wehdemand to see Kirtland’s
Warbler, the species ranked as the 7th most saitgntspecies by U.S. and Canadian
birders (Bird Watching Daily, 2013), indicate thet@ntial economic benefit of this
species presence might not be fully realized. lRastare working to strengthen
connections between Kirtland’s Warbler tours arfeephatural and cultural assets in this
region. These connections may help bring more lpdoghe region, encourage people
to stay longer, and ultimately contribute morehte local economy.

B.2.Kirtland’s Warbler Biology and Ecology

Life History

B.2.1.1. Physical Appearance and Molts

The Kirtland’s Warbler is a relatively large, lotajted, and heavy-billed wood
warbler, measuring approximately 14 cm in lengtth 4R-15 g in weight (Mayfield
1960; Walkinshaw 1983; Dunn and Garrett 1997). Canegb to other wood warblers,
the Kirtland’s Warbler has a noticeably longer saréWalkinshaw 1983). The
plumage is generally bluish-gray on the upperpants heavily streaked with black on
the back. The throat, breast, and belly are len®low in color and streaked in black
on the sides and flanks, becoming white on the iaileoverts. The species is
further distinguished by a broken white eye-rintitsp front of and behind the eye.
Kirtland’s Warblers are also identified by theitbditeof tail-pumping, similar in
behavior to Palm Warbler§étophaga palmarunand Prairie WarblersSgtophaga
discolor).

Males are brighter in color than females and hdaekdores during the breeding
season. Juvenile birds are predominately grayishby with heavily splotched,
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lighter colored feathers on the breast and bellym@ge variation in males is fairly
continuous from second-year to third-year to affténd-year, where overall plumage
becomes more distinctive and brighter with agel§Bret al. 2007). Most males
attain definitive alternate plumage by their secbreeding season, and Probst et al.
(2007) were able to distinguish after-second-yealesifrom second-year males with
78.3% accuracy.

In autumn, the male’s bluish-gray plumage becomiggdanwith brown, which makes
it difficult to distinguish males from females aadults from hatch-year birds (Sykes
et al. 1989). Post-breeding molt begins at abaaitithe males stop singing (July4
August 1) and lasts approximately 40 days (Sykes et al9L9&dult birds also
undergo one partial, pre-breeding molt (body fer@tloaly) on their wintering

grounds between February and April (Mayfield 199)about 26 days of age,
hatch-year birds undergo a post-juvenal molt, wihasis until the approximate age of
43 days (Mayfield 1992).

B.2.1.2. Diet and Foraging Behavior

Kirtland’s Warblers are primarily insectivorous afodage by gleaning pine needles,
leaves, and ground cover, occasionally making sadlies, hover-gleaning at
terminal needle clusters and gathering flying itsea the wing. Kirtland’s Warblers
have been observed foraging on a wide variety @ gems, including various types
of larvae, moths, flies, beetles, grasshoppers, aphids, spittlebugs, blueberries,
pine needles, and pitch from twigs and jack pinayf#ld 1960; Walkinshaw 1983;
Fussman 1997). Deloria et al. (2001) identifiedilsintaxa from fecal samples
collected from Kirtland’s Warblers, but also obsshthat from July to September,
homopterans (primarily spittlebugs), hymenopter@nisnarily ants) and blueberries
were proportionally greater in number than othgatamong samples. Deloria (2001)
suggested that differences in the relative impagaof food items between spring
foraging observations and late summer fecal sanvpdes temporal and reflected a
varied diet that shifts as food items become motess available during the breeding
season. Within nesting areas, arthropod numbelsgigdhe same time that most first
broods reach the fledging stage (Fussman 199Mtddland wildfire-regenerated
habitats were extremely similar in terms of artlwdliversity, abundance, and
distribution, suggesting that current habitat mamagnt techniques are effective in
simulating the effects that wildfire has on foodoerces for Kirtland’s Warblers
(Fussman 1997).

Fussman (1997) observed that Kirtland’s Warbleraged predominately from jack
pines and to a lesser degree from oak and grounetaton. However, if oak trees
were available, Kirtland’s Warblers used them fmafjing, indicating that oak may

be beneficial to the species. In jack pines, mastding activities were observed in
the middle half of trees, especially within wildfiregenerated habitat, though
females tended to forage lower in height than m&eerall, Fussman (1997) found
that the amount of food was similar among diffelyeaged jack pine stands, but
tended to shift vertically in abundance within 8@s stand age increased. There was
some evidence that the vertical distribution ofymmbundance within jack pine trees,
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especially of larvae, may be related to the Watblsglection of younger stands and
rejection of stands older than 20 years.

B.2.1.3. Mating and Reproduction

Pair formation normally begins within one week a#gival on the breeding grounds
(Mayfield 1992). During the breeding season, Kittla Warblers may be
monogamous or polygynous. Both monogamous and pobigs males establish and
maintain multiple territories, and males may oppodtically change mating status
from year to year (Bocetti 1994). Polygyny is saliyiand temporally widespread
across the Kirtland’s Warbler breeding range, ogegrin stands of all ages, isolated
stands, as well as stands that are part of a canfpteetti 1994).

Bocetti (1994) found that males in wildfire-regesied stands had more mates than
those in plantations. In wildfire-regenerated s&r8% of males were unmated and
22% had two females (Bocetti 1994). In plantati®® of males were unmated and
only 6% had two females (Bocetti 1994). Data cadldan 2007, 2008, and 2009
indicate that fewer than 10% of males were unmatgdiantations (Sarah Rockwell,
Ph.D. candidate University of Maryland, unpubl.adatvhich likely reflects
improvements to management techniques. Bocettéd(1fé@ind that nests are
preferentially placed towards the center of terig® and hypothesized that females
avoid placing nests near the edge of territory blanes. Nests, which are composed
of 50% coarse sedg€&rex pennsylvanigaup to 30% red pine needld3irfus
resinosg, and twigs of blueberryfaccinium augustifoliujnand other woody plants,
are embedded in the ground and concealed by grasdesther low-lying vegetation
(Southern 1961; Mayfield 1992). Surrounding vegetais generally 10-30 cm in
height and may include bluestem grasgexifopogorspp.), sedge@arexspp.),
blueberry, northern dwarf cherri?unus pumily, bearberry, Arctostaphylos uva-
ursi), and sweet fernrQomptonia peregrina(Smith 1979, Buech 1980). Pine needles
and oak leaves also litter the ground adjacenestsn

The first egg is laid on the day following comptetiof the nest, with the remaining
eggs laid on successive days (Mayfield 1992). Eeggvoid, pale buff, whitish, or
faintly pinkish with varying amounts of fine brovepots gathered in a cap or wreath
pattern at the larger end of the egg (Mayfield )9&8g-laying takes five to six days
during the first nesting attempt, and four dayssiabsequent nests, such that five
eggs are usually laid in the first clutch and feggs in replacement clutches
(Mayfield 1960). The earliest first-egg date onarecis May 1 (Rockwell, unpubl.
data), which is close to Mayfield’s (1960) estimatéay 16nas the first date that
nests could be initiated. Mayfield (1960) foundtt&@% of nests were completed
before June ki which is concurrent with more recently gatherathdhat show June
1stas the average date of the first egg laid (Rockwelbubl. data). The latest first-
egg date on record is Juner§Rockwell, unpubl. data), which is consistent with
earlier records of late season nesting attemptse(28 see Berger and Radabaugh
1968, and July 2 recorded in 1990 at Ogemaw Planthly Carol Bocetti, University
of California at Pennsylvania, pers. communicat011). A total of 39 double
broods have been recorded since 1954 (Mayfield JR&8abaugh 1972; Orr 1975;
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Rockwell, unpubl. data), with the majority of theszurrences observed since 2007.
Approximately 10-12% of pairs will attempt a secorast after successfully fledging
young (Rockwell, unpubl. data). Overall, clutchesraged 4.59 eggs per nest
attempt and did not differ significantly betweeamtied and wildfire-regenerated
habitat (Bocetti 1994). The largest clutch of efygsd in a nonparasitized Kirtland’s
Warbler nest is seven (Rockwell, unpubl. data)ubation is done by the female,
beginning on the day before the laying of the éagg, and continues for 13 to 15 days
(mean = 14.2 days) (Walkinshaw 1983). Young fletfgenest at a mean of 9.4 days
after hatching (Mayfield 1992).

B.2.1.4. Demographic features and trends

Since the issuance of the updated recovery pla85, Bocetti (1994) and Rockwell
(unpubl. data) have collected new demographic médion on reproductive success.
Bocetti (1994) conducted nest searches in wildigenerated and planted habitat in
1990, 1991, and 1992, and found a total of 73 n@4ten wildfire regenerated sites
and 32 in plantation sites). Forty-eight of thosseta successfully fledged chicks, 14
were depredated, one was parasitized (but suctlgdtfdged young), and 10 were
of undetermined fate. Bocetti observed 158 malesmduhe study, of which 29
males were polyterritorial, though only 20 maled Females on both territories.
Annual production of young was 3.59 young fledged pest attempt overall and did
not significantly vary between planted or wildfiregenerated habitat. Rockwell
(unpubl. data) conducted nest searches in 2008, 201 2009, and found a total of
279 nests, primarily in planted habitat. Of the 2&8ts found, 190 successfully
fledged chicks, 72 were depredated, three weredalvexa during building, seven
failed (never hatched), three were parasitized,fandwere of undetermined fate.

All three parasitized nests were found during testling stage, but, despite removal
of cowbird chicks, none fledged any Warblers. Traanty of these nests (213) were
first attempts, but Rockwell also observed 35 remtdlowing the depredation of a
first attempt and 25 second nests after the suitddlesiging of a first nest. Only six
of the 279 nests resulted from polyterritorialitiffwsecond females. Annual
production of mated males averaged 3.52 offsprargiest attempt.

The average life expectancy of adults is approxatgatvo and a half years
(Walkinshaw 1983). The oldest Kirtland’s Warblerrmcord was an eleven-year old
male, which, when recaptured in the Damon Kirtlan&/arbler Management Area
(KWMA) in 2005, appeared to be in good health aanqa with a female (USFS,
unpubl. data). Walkinshaw (1983) suggested thatattyris greatest for adult and
juvenile Kirtland’s Warblers during migration or gémeir wintering grounds, where
many factors are likely to affect survival. RockiMginpubl. data) found that monthly
survival rates during summer were higher than mgrghrvival rates pooled from
winter and migratory periods.

Overall, Kirtland’s Warbler annual survival estireatare relatively high compared to
other wood Warblers, which ranged from 0.32 far hackpoll Warbler$etophaga
striata) to 0.66 for the Golden-winged Warbl&fgrmivora chrysoptenaand
averaged 0.47 across the wood Warbler family (Dessaind Kaschube 2009). In
order to maintain population numbers, Ryel (19&tlneated that 35% of young need
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to survive their first year of life in order to cpensate for losses due to adult
mortality. Studies of Kirtland’s Warbler indicateat survival rates range from 0.29-
0.85 and are likely above the minimum needed ttagughe population (Mayfield
1960, Trick Unpubl data).

Within an individual nesting area, Kirtland’'s Weaekd generally grow in number for
three to five years after colonization, level aff four to seven years, and then
decline rapidly for three to five years (Probst @P8nitial colonization of a jack pine
stand may occur somewhat at random, with subsegoémy growth stemming

from conspecific attraction and the recruitmenyedrlings fledged primarily in other
colonies (Ryel 1979). Most adults tend to returthidsame nesting area year after
year (Berger and Radabaugh 1968). Yearlings, howave more likely to disperse
to breeding areas other than the ones where thdgdt (reviewed in Ryel 1979). For
example, a female banded as a nestling in 196 atazcaptured the following year
but was discovered 45 miles from the banding sitE965 (Radabaugh et al. 1966).
Therefore, the growth of new colonies in new hald&pends on yearling fledged
from other colonies.

Population Status

The size of the Kirtland’s Warbler population hikelly fluctuated with habitat
availability over time, and it is improbable thhetspecies has ever been particularly
abundant during the past 10,000 years (Mayfieldb)9Vhe Kirtland’s Warbler
population presumably peaked in the late 1800sp@when conditions across the
species distribution were universally beneficiabiileld 1960). Widespread agriculture,
associated with a period of intense commerciabzreaith The Bahamas, was also
decreasing, and winter habitat consisting of lowpsce (early-successional and dense,
broadleaf vegetation) was becoming more abundahetSand Clench 1998).
Furthermore, Brown-headed Cowbirds had not yet inecestablished within the
Kirtland’s Warbler breeding range.

Between the early 1900s and the 1920s, agricultuttee north woods was being
discouraged in favor of industrial tree farming aydtematic fire suppression (Brown
1999). Serious efforts to control forest fires ilcMgan began in 1927 and resulted in a
further reduction of total acres burned, as the memof wildfires decreased and the size
of forest tracts that burned decreased (Mayfiell0l ®Radtke and Byelich 1963).
Brown-headed Cowbirds had also become common wili@rKirtland’s Warbler nesting
range by this time (Wood and Frothingham 1905), kainiand’s Warblers had declined
to the point where they occupied only a fractionthaf available breeding habitat
(Mayfield 1960).

Comprehensive surveys of the entire Kirtland’s Vl&rpopulation began in 1951. The
census was first conducted in 1951, again in 186d,conducted every year between
1971 and 2013 (Huber et al. 2011). The 1951 cedsasmented a population of 432
singing males, confined to 28 townships in eighint@es in northern Lower Michigan
(Mayfield 1953). By 1971, the Kirtland’s Warblermpdation crashed to approximately
201 singing males and was restricted to just 1@&hips in six counties in northern
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Lower Michigan (Probst 1986). Following listing wetdhe Endangered Species
Preservation Act, the Kirtland’s Warbler populatr@mained relatively stable at
approximately 200 singing males, but experiencedreelows of only 167 singing males
in 1974 and again in 1987. Shortly after 1987 ,gbpulation began a dramatic increase
(Petrucha and Kintigh 2013; Figure 1). In 2015, Kintland’s Warbler population
reached an all-time high, with 2,365 singing malesumented in Michigan during the
census. It represents over a 10-fold increase s$imeceall-time low and is more than
double the Recovery Plan goal of 1,000 pairs.

Figure 1. Kirtland's warbler range-wide breediegsus results for 1951, 1961, 1971-2013.

Species Distribution

Kirtland’s Warblers are not evenly distributed asoheir breeding range. More than
98% of all singing males have been counted in eontih.ower Michigan since
monitoring began in 1951 (MDNR, unpubl. data). Thee of the Kirtland’s Warbler
breeding range is concentrated in five countiasoirthern Lower Michigan (Ogemaw,
Crawford, Oscoda, Alcona, and losco), where maae 86% of the singing males have
been recorded since 2000, with nearly 33% coumtégemaw County alone and
approximately 15% in just one township (MDNR, unpuaata; Figure 2). The current
distribution still reflects a collapse in the heairthe breeding range following the
population crash in the 1960s.
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Figure 2. Kirtland’s warbler distribution and friggncy by Township in Michigan,
Wisconsin and Canada (2005-12).

Kirtland’s Warblers have also been observed in @mtnce 1900 (Samuel 1900) and in
Wisconsin since the 1840s (Hoffman 1989). Systensaarches for the presence of
Kirtland’s Warblers in states and provinces adjatemichigan, however, did not begin
until 1977 (Aird 1989; Hoffman 1989). Shortly aftbese searches began, male
Kirtland’s Warblers were found on territory in Onta(in 1977), Quebec (in 1978),
Wisconsin (in 1978), and the Upper Peninsula ofiijan (in 1982) (reviewed in Aird
1989). Nesting was confirmed in the Upper Peninsul®96 (Weinrich 1996; Weise
and Weinrich 1997) and in Wisconsin and Ontarig@07 (Richard 2008; Trick et al.
2008). In Wisconsin, nesting pairs have been resmbed three locations in Adams
County every year since 2007 and once in Marir@ttenty in 2009. Scattered
observations of mostly solitary birds have alsounied in recent years at several other
sites in Marinette, Bayfield, Douglas, Vilas, Washiy and Jackson counties in
Wisconsin (Joel Trick, U.S. Fish and Wildlife Semj pers. comm. 2011). Similarly in
Ontario, nesting pairs have been recorded at Canagirces Base Petawawa in Renfrew
County every year since 2007 (Paul Aird, Universityl oronto, pers. comm. 2007,
2011).

In 2012, the number of singing males in Wiscon&) (Ontario (4), and the Upper
Peninsula (38) represented 3% of the total maleljatipn (MDNR, unpubl. data). This
recent increase may be related to local recruitraedtspersion from the primary
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breeding grounds in northern Lower Michigan. Paaraple, 23 males have been banded
in Adams County, Wisconsin, since 2008. Howevenenof these birds was banded as a
hatch-year bird (Trick, pers. comm. 2011), makingatusions regarding their origin
tenuous. Probst et al. (2003) documented colowizatf Michigan’s Upper Peninsula by

6 banded males from the Lower Peninsula, includibhgnded males that moved back
and forth between the Upper Peninsula and thelreeding range. Banded fledglings
returned to the Upper Peninsula to breed in sulesgqears.

Habitat Characteristics

Extensive tracts of breeding habitat are foundlaoigl outwash plains, most commonly
in northern Lower Michigan, with scattered locagsan the Upper Peninsula of
Michigan, Wisconsin, and Ontario. Jack pine foresesdisturbance-dependent
ecosystems that were historically maintained bynadiy recurring wildfire. Jack pine-
dominated forests of the historic northern GredtdsaRegion experienced large,
frequent, and catastrophic stand-replacing firdsl&dd et al. 2004). Based on analysis
of records from the 1800s, fires occurred approxeyeevery 60 years, burned
approximately 14,000 acres per year, and resuttgack pine comprising 53.4% of all
line trees observed in the General Land Office (tata for fire regime 1(Cleland et al.
2004). Modern wildfire suppression has since ineedahe average fire rotation within
this same landscape to approximately 775 yearsedsed the amount of area burned to
approximately 1,040 acres per year, and reduceddhigibution of jack pine to 36.8% of
current total land cover in fire regime 1 (Clelaetdal. 2004). The overall effect has been
a reduction in the extent of dense jack pine foie@sd in turn, Kirtland’s Warbler
breeding habitat.

Kirtland’s Warblers generally occupy jack pine staihat are 5-23 years old and at least
80 acres in size (Meyer 2010). The most obviougdihce between occupied and
unoccupied stands is the percent canopy cover $P1&88). Stands with less than 20%
canopy cover are rarely used for nesting (Prob88)L9ree canopy cover reflects overall
stand structure, combining individual structuraingmnents such as tree stocking,
spacing, and height factors (Probst 1988). Treemanover may, therefore, be an
important environmental cue for Kirtland’s Warbleveen selecting nesting areas.

Occupied stands usually occur on dry, excessiveindd and nutrient-poor glacial
outwash sands. They are structurally homogenoustvaes ranging 1.7-5.0 m in height
and are generally of three types: wildfire-regeteataplanted, and unburned-unplanted
(Probst and Weinrich 1993). Wildfire-regenerateahds occur naturally from serotinous
seeding following stand-replacing fire. Plantechdtaare stocked with jack pine saplings
after a clearcut, according to a detailed predonpfsee Habitat Management Guidance,
Section D). Unburned-unplanted stands originatenfetearcuts that regenerate from
supplemental or natural seeding.

Kirtland’s Warblers will also use stands with sigrant components of red pinBiQus
resinosa and northern pin oalQuercus ellipsoidalls(Mayfield 1953; Orr 1975;

Byelich et al. 1985, Fussman 1997; Anich et al.130Wse of these areas in Michigan is
rare and occurs for only short durations (Hubeal €2001). In Wisconsin, however,
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breeding has occurred primarily in red pine plaotet that have experienced extensive
red pine mortality and substantial natural jackepiageneration (Anich et al. 2011).
Anich et al. (2011) suggest that in this case, &iraf openings and thickets has
produced conditions suitable for Kirtland's Warlsleand that the red pine component
may actually prolong the use of these sites dieltmger persistence of low live
branches on red pines.

Stand and landscape structure also influence KattaWarbler occupancy. Timing of
colonization and extinction events among nestirgamere related to stand size,
distance to an occupied stand, habitat regenerits the number of occupied stands in
the landscape, and the rate of habitat influx (Bralbd Weinrich 1993; Donner et al.
2010). Large stands and stands that were near @tbapied sites were colonized at
younger ages, used for longer periods of time,alrahdoned at older ages. As the
number of occupied stands in the landscape inadeatends were also colonized and
abandoned at earlier ages. Donner et al. (20p0)yted mean patch age for wildfire-
regenerated habitat at colonization was 8.5 yearapared to 9.0 years for planted
habitat, and 11.6 years for unburned-unplantedi&iabSimilarly, wildfire-regenerated
habitat was used for an average duration of 8.Bsyeampared to 4.9 years in plantation
habitat and 2.6 years in unburned-unplanted hafid@atner et al. 2010). However in a
2013 analysis, biologists found the average dumatfause of all habitats to be nine to 10
years (Huber, Kintigh, Sjogren, 2013).

B.3. Past Breeding Ground Conservation Efforts

Increases in the Kirtland’s Warbler population abdive 1,000 pair Recovery Goal was
accomplished by implementing and monitoring keysssaation efforts over several
decades. Due to the conservation-reliant natutei®species, these conservation efforts
will need to continue for the species populatiomeimain above 1,000 pairs. The following
sections summarize past conservation efforts tea¢ wey to Kirtland’s Warbler recovery
while section C provides the strategy on how theseconservation efforts will be carried
forward into future management over the next 10s/ea

Key conservation efforts that help maintain and aganKirtland’s Warbler on its breeding
grounds are:

Manage breeding habitat

Prevent nest parasitism by Brown-headed Cowbirds

Minimize land-use conflicts (e.g. limiting public@ess into breeding habitat)

Maintain adequate Agency funding

Maintain public awareness and support

Continue adaptive management

Manage Breeding Habitat

As discussed previously under B.1.4, modern figpsession has substantially decreased
the frequency and size of wildfires, significantistricting the amount of breeding

habitat naturally produced for the Kirtland’s WablWhile fire suppression is necessary
to protect human life, property, and valuable rettgsources, it eliminates a natural
disturbance factor from the jack pine ecosysterwbith many species of animals,
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plants, and insects depend. Consequently, theakdts Warbler is now considered a
conservation-reliant species since it cannot serwithout continued regeneration of its
habitat. Therefore, intensive habitat managenteitrhimics the regeneration effects of
wildfire (primarily harvesting and reforesting japkne) is a critical part of maintaining
the Kirtland’s Warbler population.

The scarcity of breeding habitat was identifiecdasgnificant threat to the Kirtland’s
Warbler well before the species was listed undehdangered Species Act. Efforts at
creating habitat to benefit Kirtland’s Warblers bags early as 1957 on state forest land
and 1962 on federal forest land (Mayfield 1963; tRadnd Byelich 1963). Three areas,
approximately four square miles each, were estaddias Warbler management areas on
Michigan state forest lands in 1957 in Ogemaw Cypueiar the Ogemaw Deer Refuge,
Crawford County near the town of Lovells, and Osc@dunty near Muskrat Lake and
the town of Red Oak. Portions of two of these aveax® reforested with jack pine using
a unique strip-planting configuration that providggening strips within the stand. The
intention was to maintain tracts in three age @sasseven years apart, by burning and
replanting stands when they reached 21 years ofRigeting of the third area in Oscoda
County was deferred because jack pines on thaveeeaapproaching a commercially
harvestable age. However, in 1964, almost one-tifite tract was burned by wildfire
before harvest. The regeneration that resulted tr@anfire provided breeding habitat for
Kirtland’s Warblers from 1972 to 1988, and is ofi¢he longest occupied stands
recorded to date. These three areas were latepo@ied into the 1981 Management
Plan for Kirtland’s Warbler in Michigan (USFS andOMR 1981).

In 1962, the Huron-Manistee National Forests apgday management plan for the
Kirtland's Warbler. A 4,010-acre tract was dedidateJune 1963 near Mack Lake,
Oscoda County. This plan established 12 managebharis of about 320 acres each.
Ultimately, each block was to be grown on a 60-yssnmercial rotation with five years
age difference between blocks. In 1973 and 19&tHilron National Forest cut, burned,
and planted areas near Luzerne, Oscoda Countyla@amds, losco County, to benefit the
Warbler.

In 1971, the third decennial census showed an algr60 percent decline in the
population of nesting Warblers. This decline inga joint meeting sponsored by the
USFS and MDNR. One of the outcomes of the meetiag the formation of an ad hoc
steering committee whose responsibility was outimeeded habitat research, proposing
restrictions on human activity in breeding areasiating a Brown-headed Cowbird
control program, and locating funding for KirtlasdVarbler management. Through the
efforts of committee members, both agencies estadydi an official policy with specific
points designed to improve the status of the Kidla Warbler. This policy was to treat
designated jack pine stands for a period of natlean five years for improving Warbler
habitat. Provisions of this policy included the a$elearcutting followed by prescribed
burning.

Efforts increased in 1981 with the establishmerdroexpanded habitat management
program to supplement wildfire-regenerated halsitett ensure relatively large patches of
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early successional jack pine forest would be cowtusly available for nesting (Kepler et
al. 1996). When the updated recovery plan wagsil7,600 acres of public forest
lands were designated for Kirtland’s Warbler hatmanagement to meet the primary
recovery objective of 1,000 pairs. ApproximatedyI00 acres were on state forest lands
in 16 management areas in nine counties and al30b®® acres were on federal forest
lands in seven management areas in four counti8sfand MDNR 1981). These
acreages were determined by factoring an averggalgtemn density of one breeding
pair per 30 acres into a 45- to 50-year commeh@alest rotation, which would produce
habitat as well as marketable timber (Byelich e@B5). Data collected from the annual
singing male census from 1980 to 1995 indicatetliheeding pairs used closer to 38
acres within suitably aged habitat (Bocetti eR8@01). Based on these data, the
Kirtland’s Warbler Recovery Team recommended ingiregathe total amount of
managed habitat to 190,000 acres (Ennis 2002). ithdeprescription, 38,000 acres of
nesting habitat would be maintained on an annusikl{&nnis 2002).

Managers typically develop Kirtland’s Warbler bremghabitat by harvesting and
regenerating large stands of jack pine. Approxatya,830 acres are planned to be
harvested annually: 1,560 acres on state land? &7@ acres on federal lands. Harvested
areas are then reforested using mechanical andahamathods to plant seedlings or
encourage natural regeneration. The harvested areasforested at a stocking density

of approximately 1,452 trees per acre (5’ x 6’ spglc Small openings are incorporated
into the reforested areas in an opposing wavel@rgiattern to provide habitat diversity
(approximately ¥ acre per acre reforested). Dubdmpenings, this stocking density
results in approximately 1,100 trees on each afmrasted.

Prevent Brown-headed Cowbird Nest Parasitism

Although Brown-headed Cowbirds were historicallgtrieted to prairie ecosystems,
forest clearing and agricultural development of gan’s Lower Peninsula in the late
1800s facilitated cowbird expansion into Kirtlant&rbler nesting areas (Mayfield
1960). Wood and Frothingham (1905) found that Brédweaded Cowbirds were already
common within the Kirtland’s Warbler breeding rargethe early 1900s. Strong (1919)
later reported the first known instance of nesapiism of a Kirtland’s Warbler nest in
Crawford County in 1908. Shortly thereafter, Leap(944) related the scarcity of
Kirtland’s Warblers to Brown-headed Cowbird parasit Mayfield (1960) supported
this hypothesis with empirical data and furthetograzed that cowbird parasitism
threatened the survival of the species.

The Kirtland’s Warbler is particularly sensitive Boown-headed Cowbird nest
parasitism. The Warbler’s limited breeding rangpases almost the entire population to
cowbird parasitism (Mayfield 1960; Trick, unpubétd). In addition, the peak egg-laying
period of the cowbird completely overlaps thatha Kirtland’s Warbler, and the
majority of birds produce only one brood each y&éayfield 1960; Radabaugh 1972;
Rockwell, unpubl. data). Kirtland’s Warblers hdwmited evolutionary experience with
Brown-headed Cowbirds as compared to other hosthave not developed effective
defensive behaviors to thwart nest parasitism (Wahaw 1983). Brown-headed
Cowbirds also appear to exert greater pressureirhankd’s Warbler nests than other
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passerines within the same breeding habitat. Welllew (1983) reported that 93% of all
the cowbird eggs he found in jack pine habitat Wwecated in Kirtland’s Warbler nests

compared to all other host species combined. KidiaWarbler fledging rates averaged
less than one young per nest prior to the initrebbcowbird control (Walkinshaw 1972).

Due to significant Brown-headed Cowbird parasiteamd resulting low Kirtland’s
Warbler fledging rates, the USFWS began trappirdyramoving cowbirds from
Kirtland’s Warbler nesting areas in 1972. After toavbird control program began,
parasitized nests dropped to 10% while average euofbyoung per nest rose to 2.7
(Kelly and DeCapita 1982). By all accounts, th@iag program was extremely
effective and likely prevented the species’ extorctDue to cost, disturbance to
breeding Kirtland’s Warblers, and other factorsstmaonitoring to directly evaluate the
cowbird trapping program’s effectiveness was naitiomed. The Kirtland’s Warbler
annual census, however, has provided indirect mmong of the program’s effectiveness.
With the Kirtland’s Warbler population reachingexord of 2,090 singing males in 2012,
it is likely that the trapping program remains effee and high Kirtland’s Warbler
fledging rates are being maintained. Additionadlgecdotal evidence from research and
monitoring in the 1980s, 2000s, and 2010s all iidi¢hat the trapping program remains
highly effective, with very few observations of dowd eggs in Kirtland’s Warbler nests.

Brown-headed Cowbird traps are placed in or adjacelirtland’s Warbler breeding
habitat on state and federal lands in the northemer Peninsula of Michigan. Traps are
also maintained at the Adams County breeding siWisconsin. Other sites in the Upper
Peninsula of Michigan, Wisconsin, and Canada atérapped for cowbirds due to low
densities of Brown-headed Cowbirds and subseqoenpérasitism risk. Traps are
operated annually from April to the end of June] &eld staff follow specific protocols

to maximize program success (see Section E forlgleta

Minimize Land Use Conflicts

Breeding Kirtland’s Warblers can be impacted by hardisturbance, excessive noise,
direct mortality from collisions with vehicles, addect loss of habitat. Human entry into
occupied habitat for recreational, scientific, dueational reasons can impact Kirtland’s
Warblers. If conducted during the breeding seageaple can accidentally trample nests
or disrupt breeding behavior while blueberry pickimushroom hunting, riding off-road
vehicles, collecting scientific data, taking phatgghs, hunting, or bird watching.
Excessive noise from well pumping can disrupt osknthie sound-based
communications that Kirtland’s Warblers rely on foany of their breeding behaviors,
including defending territories and attracting nsatdumerous studies have documented
the potential impacts of excessive noise on bigtEs densities, foraging behavior,
reproductive success, and predator-prey interaz{brancis and Ortega 2011; Bayen et
al. 2008; Slabbekoorn and Ripmeester 2008). Intiaidivehicles within or adjacent to
occupied habitat have the potential to cause nityrfabm collisions. Finally, some
activities, including oil/gas well pad developmantd pipeline maintenance, may lead to
direct loss of occupied habitat.
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To minimize the risk of breeding disturbance amédimortality, land use
considerations are applied to public lands manégeldreeding habitat and public lands
directly adjacent to essential habitat. Currertlynan access into Kirtland’s Warbler
habitat is restricted during the breeding seasoay(lMto August 15) in the Lower
Peninsula. Existing forest roads and trails ateymcally closed during this time

period. Habitat in Wisconsin, the Upper Peninsii&lizhigan, and a few sites outside of
Kirtland’s Warbler Management Areas in Michiganttiern Lower Peninsula are not
subject to closure during the breeding season.teahtiuman access permits are granted
for scientific and educational uses, including fitlgnand photography for brochures and
tours. Other activities adjacent to or within hab#re also reviewed closely and modified
if necessary, including: 1) land management agdwisuch as timber sales and
reforestation and right-of-way and easement maarte®; 2) recreational activities
including trail use and bird watching; and 3) maletevelopment activities such as well
drilling and pipeline maintenance.

Maintain Public Awareness and Support

Information and education efforts have played #aoaiirole in communicating with and
garnering support from the public for the Kirtlaadarbler program. The public’s
reaction to the intensive Kirtland’s Warbler manageat effort is sometimes negative.
Public concerns surrounding Kirtland's Warbler nggamaent include opposition to large
clearcuts, opposition to timber harvest in gena@hcern about fire and fire
management, impacts of management on other desildide species, and concerns
about restrictions on public land access. Severalded outreach efforts have helped
alleviate these concerns and engaged the pubatiand’s Warbler conservation.

For over 15 years, the Kirtland Community Colleggamized a Kirtland’s Warbler
Wildlife Festival which offered tours and raisedaaeness of Kirtland’s Warbler natural
history and management. The audience for the fdstigs the communities within or
adjacent to Kirtland’s Warbler habitat. The Fedteaded at Kirtland Community
College in 2011, and was reestablished in the comitpnaf Roscommon in 2015. In
addition, a program, the Kirtland’s Warbler Youngist's Calendar Contest, was
continued by the U.S. Forest Service. The caleodatest challenges youth (grades K -
8th) to create original artwork that demonstrakesrtunderstanding of the Kirtland’s
Warbler and jack pine ecosystem. Marguerite Gahagdare Preserve and Kirtland
Community College support a school naturalist progthat promotes the calendar
contest to ~4,000 students each year.

In addition, daily Kirtland’s Warbler tours are eféd in Mio, Michigan (USFS) and
Grayling, Michigan (Michigan Audubon Society and MR). The audience for these
free or nominal-fee tours is bird enthusiasts fadhover the world, local community
members, and other interested people. These toaiguaded by staff knowledgeable
about Kirtland’s Warbler and the jack pine ecosystParticipants visit the jack pine
ecosystem to see a Kirtland’s Warbler and gain kedge about the species’
management. With habitat closed to the public dutive breeding season, this has
provided a structured way for birders to view ofhéhe rarest songbirds in North
America. Hundreds of people attend these toursahn self-guided Kirtland’s
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Warbler auto tour also provides visitors and comiiyunembers an opportunity to
explore the jack pine ecosystem on their own.

The agencies and many partners have also comg@dtitional outreach activities,
including presentations to local community grougmrtsman’s clubs, school children
and youth, university students, state and fedenafjessional staff, and others.
Additionally, an education and outreach subcommittethe Recovery Team has
identified short and long-term goals. Short terayéar) goals include continuing public
tours, improving 3 grade classroom and field trip programs, and riegobut to
community groups. Long term (5-year) goals inclddgeloping a Kirtland’s Warbler
classroom and field trip program for middle schaold expanding the number of schools
reached by these elementary and middle school amgyrAgencies and partners will
need to continue coordinating these activities@mmunicating key messages around
Kirtland’s Warbler conservation to the public.

Maintain Sustainable Agency Funding

There will be continuous, recurring costs assodiatgh implementing the KWCP and
sustaining a viable Kirtland’s Warbler populatiéunding for the Kirtland’s Warbler
program is complex and varies by agency. HoweherKirtland’'s Warbler program
includes the following activities: forest managem® provide suitable breeding habitat,
Kirtland’s Warbler population monitoring, progranamagement and coordination,
information and education efforts, and Cowbird nggament. Forest regeneration is by
far the greatest cost for the Kirtland’s Warblengmam. It is important to note, however,
that much of the forest management cost, inclubiB§A documentation, silviculture
examinations, sale preparations, and reforestati@not necessarily specific to
maintaining Kirtland’s Warbler breeding habitat diketly still would be incurred in the
absence of the Kirtland’s Warblers. It is impraatito separate out forest management
costs due to Kirtland’s Warbler conservation aldregause all of the activities are so
interdependent.

Adequate funding for Kirtland’s Warbler conservatioas been a struggle for the
agencies over the last 40 years. In some yeakspfdanding has threatened to reduce or
eliminate essential annual activities such as caipapping and habitat management.
Although elimination of these activities has alwégen avoided in the past, the funding
struggle will intensify after delisting, and fundiigaps are anticipated. Moving the
species off the endangered species list bringagkef reduced priority and reduced
funding within the agencies. In addition, the comtbhanagement program is currently
funded through the USFWS’s endangered speciesarogkfter delisting, the species
will no longer be eligible for this funding, and atiernate source of federal or state
funding is available.

While the transition from recovery to delistingrigs uncertainty in terms of funding, it
also brings opportunities for new partnershipsgpams and strategies. To take
advantage of these opportunities, address anteddanding shortfalls and assist with
this transition, a collaborative program was depetbin partnership with the National
Fish and Wildlife Foundation, The Kirtland’s Warblaitiative (Initiative). The goal of
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the Initiative is to develop an innovative publievate partnership that will help advance
the current transitional phase of Kirtland’s Warldenservation and ensure post-
delisting success for the population. Partnersimpgrogram — USFWS, USFS, MDNR,
Huron Pines and the Kirtland’s Warbler Recoveryrfieagree to coordinate and
implement four (4) key strategies;

Develop the Kirtland's Warbler Alliance to increassibility and maintain
priority for Kirtland’s Warbler conservation

Establish a long-term fund to provide supplemeddtdilars for anticipated priority
funding gaps

Finalize the Kirtland’s Warbler Conservation Plarptovide guidance on
breeding grounds

Develop the Kirtland’s Warbler Conservation Teanptovide necessary
framework for preservation of institutional knowtg] effective information
exchange and collaboration on technical, fiducerg outreach needs of the
species

Adaptive Management

The Kirtland’s Warbler conservation program hasiuse adaptive management
framework that incorporates the following composent

Each agency has made their own management andmdeshecisions based on
best available science and observations sharaeaanbal Recovery Team
meetings. Specifically, agencies share habitat gemant acres and techniques,
research projects, education and outreach, popnlatonitoring, and cowbird
management results.

A Kirtland’s Warbler census has been conducted®®i1 1961, 1971-2013, and
2015 to estimate Kirtland’s Warbler abundance acitesbreeding grounds (see
below).

The recovery team has worked closely with the giéiemommunity to identify
and address research priorities, some of which kapplemented monitoring
data.

Agencies have successfully incorporated new sciamiogheir on-the-ground
management and planning efforts from informatioaret through the Recovery
Team.

Part of the adaptive management process inclugeKittiand’s Warbler census. It was
originally intended to be a decennial census amgla@aducted in 1951, 1961, and 1971
throughout all known and potential breeding habitatlichigan. However, results from
the 1971 census showed a severe population deahdehe census has since been
conducted on an annual basis. More recently, arsurakys have been initiated in both
Wisconsin and Ontario, Canada.
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Since its inception, the Kirtland's Warbler cenbas enabled managers to:

- Evaluate the population relative to the recoverngdive to consider down-listing
or delisting.
Determine the presence or absence of individuadsaas for protection purposes.
Evaluate habitat management activities.
Monitor occupancy, duration of use, and densitgio§ing males to learn how the
birds are occupying breeding habitat and adaptivelpage based on this new
information.
Target effective placement of cowbird traps.
Build public confidence in endangered species mamagt.
Provide data for research.

Track and Respond Appropriately to Emerging Thre@tsnate Change

The potential impact of climate change has gainegspread recognition as one of
many pressures that influence the distributionspefcies, the timing of biological
activities and processes, and the health of papaktAlthough impacts to the Kirtland’s
Warbler on its breeding or wintering habitats haweyet been demonstrated, it has been
hypothesized that climate change has the potdnt@tcrease and shift breeding habitat
outside of its current range (Prasad et al. 2008Qrease the extent of wintering habitat,
and decouple the timing of migration from food ne®se peaks that are driven by
temperature and are necessary for migration ardinfigeffspring (van Noordwijk et al.
1995; Visser et al. 1998; Thomas et al. 2001; $t2@D3).

Swanston et al. (2011) suggest that species watlfiolfowing characteristics will be
better able to accommodate climate change: popul#tiat is currently increasing; wider
range of ecological tolerances; greater genetierdity; adapted to disturbance; adapted
to warmer, drier climates; populations in middlentothern extent of their range; diverse
communities; and habitats in larger, contiguouskdoWhile the Kirtland’s Warbler
population is currently increasing and habitat eaged in larger, contiguous blocks, it
has a very limited range of ecological tolerane@s| most of its population is
concentrated in a very small area. This suggeatsstime concern is warranted.
However, a recent climate change vulnerability sssent of numerous wildlife species
by the Michigan DNR (Hoving et al. 2013), using M&Serve’s Climate Change
Vulnerability Index, categorized Kirtland’s Warblas ‘Presumed Stable,” with the
caveat that while the population may remain stghibally, its range may shift outside
of Michigan.

The quality and extent of breeding habitat witlsiok pine forests may change over time
due to global climate change. In 2013, Handlet.g814) completed a vulnerability
assessment of the primary forest types currendgeart in Michigan’s northern Lower
Peninsula and eastern Upper Peninsula. The assasiemed that jack pine is expected
to decline in suitable habitat and biomass acios@assessment area—under all
greenhouse gas emission scenarios assessed—amtkessbme predictions of large
declines.
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Jack pine is at the southern extent of its randdiainigan, which may make it even more
susceptible to climate change effects. Botkin e{1#191) hypothesize that heat tolerance
may limit growth of jack pine in a warming climat&dditionally, Handler et al. (2014)
suggest that warmer temperatures could also legoetiier moisture stress, through
accelerated litter layer decomposition leadingotedr water-holding capacity.
Alternatively, warmer conditions and longer growsgpasons could benefit pine forests,
if CO2 fertilization boosts long-term water-use efficigrand productivity (Handler et al.
2014). A warmer climate may increase the suscedipyiloif current jack pine forests to
damage from pests and diseases (Bentz et al. Zubnore et al. 2010; Man 2010;
Safranyik et al. 2010), and may allow for new pesitsh as western bark beetle to arrive
(Handler et al., in press). Additionally, higher tamperatures, causing greater
evaporation and reduced soil moisture (NAST 2088)yell as fuel buildup from severe
wind events and pest outbreaks (Handler et al. @4y result in conditions conducive
to forest fires that favor jack pine propagatiomwgéver, if there is too much change in
the fire regime, this could have a negative eftecjack pine regeneration and result in a
shift to barrens (Handler et al. 2014). Competitioth deciduous forest species may
favor an expansion of the deciduous forest intosthehern portions of the boreal forest
(USFWS 2009) and affect interspecific relationstbpsveen the Kirtland’s Warbler and
other wildlife (Colwell and Rangel 2009; Wiens €t2009). Under different greenhouse
gas emission scenarios, there could be a reduatikirtland’s Warbler breeding habitat
in Michigan, as well as an expansion of habita@stern Wisconsin and Minnesota
(Prasad et al. 2007). While Kirtland’s Warbler wiibst likely be affected by climate
change, the magnitude of affects is uncertainigttittme.
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C. Kirtland’s Warbler Management Goal, Objectives and Actions

The Purpose of this section is to outline the stygtfor future Kirtland’s Warbler conservation
actions. The context for the following goal, ohijees, and actions is provided within the historic
and current information of the species and its nggamaent in Section B (Background). Specific
guidance for implementation of some of the actieqwovided in Section D (Habitat
Management Guidance) and Section E (Brown-headedd Management Guidance).

C.1.GOAL: Sustain a Kirtland’s Warbler population toghout its known breeding range
above 1,000 breeding pairs using an adaptive mamagfeframework.

The primary objective of the Kirtland’s Warbler Reery Plan (1985) was “to reestablish a
self-sustaining Kirtland’s Warbler population thghout its known range at a minimum level
of 1,000 pairs.” In a letter to the USFWS datenuday 22, 2002, the Recovery Team
recommended clarifying the primary objective to thiéowing: The primary objective is to
establish and sustain a Kirtland’s Warbler poputettithroughout its known range at a
minimum of 1,000 pairs using adaptive managemehtigues The Recovery Team
recognized that intensive management would alwaysdeded for this conservation-reliant
species and that the Kirtland’s Warbler populatiuld never be self-sustaining due to the
effects of fire suppression and nest parasitism.

The 1,000 pair goal was established as part obtiggnal recovery plan in 1975. It was
based upon acres of potential habitat availabteemorthern Lower Peninsula, the ability of
the State and Federal land managers to providalseibhesting habitat on an annual basis
and the most recent estimates of the number of atreabitat required by each pair of
Kirtland’s Warblers. The population has been ahitneel,000 pair goal since 2001, above
1,500 pairs since 2007, and above 2,000 pairs 20t2.

As the agencies continue forward with managemabat; tecognize the need to continue
habitat and cowbird management to sustain a KatiaWarbler population. The agencies
have agreed on a framework to ensure long-ternaisadtility of Kirtland’s Warbler. The
agencies have identified a population trigger thiatet would result in the agencies taking
action. The trigger for response will be if the ptgtion falls below 1,300 pairs. This should
give the agencies enough time to respond to a pak@noblem before the population falls
below the goal (1,000 pairs). The agencies wilettie following actions if the trigger is
reached: 1) schedule a face-to-face meeting, 2usissthe population decline, 3) decide
whether or not KWCP objectives and actions nedzketohanged, and 4) implement
recommended changes.

A recent analysis of Kirtland’s Warbler habitat ($able 2) indicates that a trigger of 1,300
pairs is reasonable under current habitat managetnammitments made in the 2011 MOU
(Appendix A). The average acres per singing matecamation of use are based on data
gathered over the past 10+ years by MDNR and U$HE As treatment block size
increases, Kirtland’s Warblers have responded pe$jtby occupying the breeding habitat
at higher densities. However, if future habitat agement is altered, Kirtland’s Warbler
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densities may also change. Managers should contiineraluate this relationship to help
predict the population response to future manageamions.

Table 2. Analysis of Habitat Use by Kirtland’s Wkar in Michigan (Huber, Kintigh and
Sjogren 2014).
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# #
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Additionally, preliminary results from a populatisimulation model (Brown et al., in prep)
appear to support both the 1,000 pair populatia god ability to maintain that goal even
with limited use of non-traditional habitat managemtechniques. Preliminary results
indicate that the population will remain above D @@&irs under the following assumptions:
1) the amount and relative suitability of breedimapitat in the future is similar to conditions
between 2004 and 2013, 2) cowbird removal contimti¢ise same level of effort in the
northern Lower Peninsula KWMAs, and 3) climate &l use changes do not result in
reduced habitat suitability on the breeding or efimg grounds.

Preliminary results from the model indicate tha5%P6 of high suitability breeding habitat is
reduced to moderate suitability due to non-traddichabitat management (experimental
plantations with lower jack pine densities), a 22.8duction in males could result under the
following assumptions: 1) the total amount of doiggbreeding habitat in the future is similar
to current levels, 2) cowbird removal continuethatsame level of effort in the northern
Lower Peninsula KWMAs, and 3) climate change dass@sult in reduced habitat
suitability on the breeding or wintering groundsvéh these assumptions and assuming that
the observed variation in male abundance in Miahigetween 2007 and 2013 (i.e., 1,697 to
2,063 males) is indicative of future annual vaaatireducing male abundance by 12.3%
would result in annual fluctuations between 1,488 4,809 males. This is a slightly higher
predicted population than what was concluded irhtdgtat analysis (Table 2), but indicates
that with inclusion of 25% non-traditional habitainagement the Kirtland’s Warbler
population should stay about 1,300 singing males.

Manage Kirtland’s Warbler Breeding Habitat

Habitat management for Kirtland’s Warbler has prot@be an effective tool to increase
their numbers in Michigan over the past 25 yeah® dgencies clearly understand the
significance of Kirtland’s Warbler habitat managernand have crafted the following
habitat objectives and actions to help achieveptae’s goal For clarification, the
agencies in the Northern Lower Peninsula consi@glittonal habitat management as an
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opposing wave planting and non-traditional habitanagement is considered any other
experimental habitat management technique. Outks&®lorthern Lower Peninsula,
traditional management is not as well defined smeariety of reforestation techniques
(i.e., planting, natural regeneration, seedingd $eze burning, etc.) are used to create
appropriate jack pine stocking densities and soy@hings.

Objective 1: Establish an average of 3886res of breeding habitat annually.

Action 1. Agencies will annually coordinate to ensure themiinaof breeding
habitat needed to support 1,000 pairs or more dfafid’s Warblers is
available.

i. MDNR will average 1,560 acres annually
il. USFS (Hiawatha and Huron-Manistee) will averagg@,acres
annually
iii. USFWS will maintain habitat as approprfate

Action 2. Develop at least 75% of the agency acreage obgsctdentified in
Action 1 using traditional habitat management teghes.

Action 3. Develop at most 25% of the agency acreage objecientified in
Action 1 using non-traditional habitat managemenhhiques. Non-
traditional techniques will be used to evaluate pdamting methods
that improve timber marketability, reduce costs anprove
recreational opportunities while sustaining Kirt#Warbler’'s
population above goal.

Action 4. Maintain a jack pine harvest schedule.

Action 5. Coordinate with private landowners and other pastg@ilitary and
conservancies) to develop Kirtland’s Warbler bragdiabitat.

Action 6. Develop habitat using the “Habitat Management Gueeéd identified
in Section D (including existing agency plans idiged in D.2).

Objective 2: Improve distribution of habitat acrdlss breeding range to reduce risk to
the population from catastrophic events and clinchenge.

Action 1. Manage public and private lands in the Upper Peiténand Wisconsin
in sufficient quantity and quality to provide br&sgl habitat for 10
percent (100 pairs) or more of the goal. Any bregdiabitat managed
outside the Hiawatha National Forest or Wisconsihbe in addition
to Objective 1, Action 1.

Action 2. State and federal agencies in Wisconsin will daiafonservation plan
to identify appropriate conservation needs andastfor Kirtland’'s
Warbler in their State (Appendix B).

Action 3. Conduct an assessment of the jack pine resoumet¢omine if
changes are needed to areas currently manageduef&irtland’s

L wildfire regenerated jack pine will count towarksch agencies annual average acreage objecthe if t
regenerated habitat is deemed suitable for Kirtlanarbler by agency experts.
2 See Section D.2.1
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Warbler, considering current concentration of bneggairs and
climate change.

Action 4. Improve habitat distribution in Wisconsin by purshmy private land
inholdings and other priority parcels from willisgllers, provided
funds are available for such purchases and theslsactan be obtained
at fair market value.

Manage Cowbird Parasitism

Along with habitat management, cowbird managemaastgroven to be an effective tool
to increase the number of Kirtland’s Warblers ircMgan over the past 40 years. The
agencies clearly understand the significance ofob@management and have crafted the
following objectives and actions to help achieve pihan’s goal.

Objective 1: Continue operation of a Brown-headewird management program on
targeted state, federal, and other lands followguiglance in Section E, and
adapt as new information becomes available.

Action 1. Maintain cowbird management at current levels witiairgeted
Kirtland’s Warbler habitat in the northern Lowemitesula of Michigan
until additional information on the impacts of cavds can be
collected.

Action 2. Evaluate cowbird parasitism risk at breeding |laoadioutside the
northern Lower Peninsula of Michigan and suppdurés to
implement cowbird management programs in thosesaaea
appropriate.

Action 3. By September 2018 transfer responsibility for towlgird management
program from the USFWS to the MDNR, depending cailable
funding.

Minimize Land Use Activities and Associated Cotslic

Individual breeding Kirtland’s Warblers continuelie at risk from excessive noise,
collision and trampling, and direct loss of habifite following objectives and actions
were developed to avoid or minimize these conflicts

Objective 1: Minimize adverse effects on habitepgroduction, and survival from land
use activities and follow the technical guidanc&etction D.

Action 1. Protect Kirtland’s Warbler by restricting entrydocupied habitat in
the northern Lower Peninsula from May 1 - August 15

Action 2. Protect Kirtland’s Warbler by attempting to constrrtecreational trails,
parking lots, and campgrounds outside areas marfag&artland’s
Warblers (see D.15.3).

Action 3. Protect Kirtland’s Warbler by generally not permmigt construction of
wind turbines, communication towers, power lingpgpines, new
roads, and other structures within or adjacent {l¢)rto areas
managed for the Kirtland’s Warbler (see D.15.5).
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Maintain Public Awareness and Support

Effective outreach to increase public awarenessua@rstanding of Kirtland’s Warblers
depends on open and continued communication bettheesgencies and the public.
This communication involves determining and underding the issues, identifying
audiences, crafting messages, selecting the miestigé delivery techniques, and
evaluating effectiveness. Achieving effective oatte will further the conservation of the
Kirtland’s Warbler by building understanding of aswpport for needed management.
The following objectives and actions were develogeduild effective outreach.

Objective 1: Work with partners, such as Auduboni&y, Huron Pines and the
Kirtland’s Warbler Alliance, to educate the puldicout Kirtland’s Warblers

and

Action 1.

Action 2.

Action 3.
Action 4.

the jack pine ecosystem.

Maintain existing and create new partnerships @afg with fishing,
hunting, recreational users, and community grotpgglp strengthen
and build a broader base of public support forl&md’s Warbler
conservation.

Work collaboratively with partners to develop a eounications and
outreach plan by September 2017.

Provide environmental education to local schools@sortunities arise.
Provide visitors and the community with opportusstio experience
Kirtland’s Warblers and jack pine habitat, incluglicontinued support
of guided Kirtland’s Warbler tours and developmehat least one self-
guided public access site.

Maintain Sustainable Funding

Agency and other funding will be necessary to catgtonservation actions outlined in
the KWCP. With estimated costs of the program addg® - $4 million annually, funding
is critical to sustaining a long-term and succdssitland’s Warbler conservation
program. The objectives and actions below outlisga@egy to identify and secure
additional funding.

Objective 1: Continue to develop a sustainable @ggir for funding the Kirtland’s
Warbler program, including working with conservatipartners to
supplement agency funding for implementation ofsesmation actions
identified in this plan.
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Action 1.

Action 2.

Action 3.

Action 4.

Agencies will continue to pay for habitat managet@amually to the
best oftheir abilities and contingent upon available fungd

Work with partners to establish a consistent atigssistaining funding
source for the Cowbird management program

Coordinate and cooperate with Huron Pines and ti&aKd's Warbler
Alliance to identify funding for education and cedich

Agencies and conservation partners will seek peivgtant, and other
funding sources
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Objective 2: Agencies will develop a Kirtland’s Vidéer program budget that includes
specific budget items for KWCP objectives and cdes both short-term
and long-term needs and will identify areas inlibdget where shortfalls
are anticipated.

Action 1. Cooperatively develop a program budget by Septe2@&T.
Action 2. Report on anticipated budget shortfalls at the ahmeeting

Adaptive Management

Adaptive management is an iterative process tivaiwes using information gained to
facilitate decision-making and reduce uncertainiigading to more effective
management. The agencies are committed to usiagative management approach in
the implementation of this plan that will help ages sustain a population of Kirtland’s
Warbler above 1,000 breeding pairs.

Objective 1: Monitor the breeding population of tkdnd’s Warblers to assess whether
we are achieving our goal (1,000 breeding pairs).

Action 1. Agencies will work cooperatively to develop and Iempent protocols
for long-term population monitoring by Septembel 20

Action 2. If Kirtland’s Warbler population falls below 1,3@0en the agencies
will: 1) schedule a face-to-face meeting, 2) discilie population
decline, 3) decide whether or not KWCP objectives actions need to
be changed, and 4) implement recommended changes.

Objective 2: Conduct research to answer priorityaggment needs.

Action 1. Agencies will develop project specific researchriew non-traditional
habitat management techniques (Objective 1, A@joiif new methods
are determined to be successful by the agencieghiesy will be
considered traditional techniques similar to thpaging wave.

Action 2. Agencies will develop and maintain a list of resbgpriorities by
March 2017. Researchers will be encouraged to dpwvatd implement
projects that address these priorities.

Action 3. Agencies will integrate new science into managerdentsions
through agency specific plans and processes.

Objective 3: Annually determine whether actionshi@ plan were completed, share those
results, and evaluate if changes in managemenmtemessary.

Action 1. Ensure that communication and cooperation contittuesigh the
Kirtland’s Warbler Recovery Team or the Kirtlant\&rbler
Conservation Team so that information will be sbHdretween agencies
and partners to improve Kirtland’s Warbler conséora The
Kirtland’s Warbler Conservation Team will be estslvéd prior to the
species being delisted.
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Action 2. Each agency will report the following annually keeir leadership and
to the Recovery Team or the Conservation Team:
i. Management accomplishments.
1. Annual habitat accomplishments by agency.
2. Amount and spatial arrangement of existing andrgatke
future suitable stands for Kirtland’s Warbler ocaopy.

3. Cowbird management program results.

ii.  Monitoring plans and results.

iii. Research accomplishments.

iv. Information and education efforts.

V. Results from population monitoring efforts.

Action 3. Evaluate monitoring data, research, and other mm&bion to determine
if goals (e.g., the population goal) and objectivethe KWCP need to
be modified.
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D. Kirtland’s Warbler Habitat Management Guidance

The purpose of this section of the Kirtland’s WarlLonservation Plan is to provide technical
guidance to land managers and others on how toteraad maintain Kirtland’s Warbler
breeding habitat. This section provides the detadeded to implement habitat-related actions
included in Section C (Management Goal, Objectigad, Actions) and it fits within the context
of the historic and current information on the speand its management that is provided in
Section B (Background). Separate guidance for Brbeaded Cowbird management is provided
in Section E.

The Kirtland’s Warbler has been described as atéiafpecialist, occupying a very narrow

habitat niche within its breeding range. The speaches its highest breeding densities in large
patches of young, even-aged, jack pine-dominatessf@ccurring on sandy outwash plains in
Michigan and Wisconsin. While jack pine-dominatedest is found from mid-Michigan and
mid-Wisconsin to the continental tree line in Camdgirtland’'s Warblers occupy only a small
portion of the extreme southern range. Thus, tble géne in these locations is essential to the
survival of the Kirtland’s Warbler.

The jack pine ecosystem is a unique assemblageeofes and requires a comprehensive view of
the landscape to manage for its many ecologicalak@nd economic values. Fortunately, these
jack pine landscapes are found predominately otiglamds in Michigan and Wisconsin. These
federal, state, and county lands provide almosettige breeding habitat for the Kirtland’s
Warbler. While some breeding habitat is createavibtgfire, most is created by mechanically
harvesting and reforesting mature stands of jack pn a 50-year rotation.

D.1.The Framework for Developing Breeding Habitat

Lands biologically appropriate for the developmeinKirtland’s Warbler breeding habitat
have been identified in the Lower and Upper Perassof Michigan and Wisconsin (Figure
3).

Significant areas of both state and federal lars® been designated essential habitain

the core of the Kirtland’s Warbler’s range in trartheastern portion of the Lower Peninsula
of Michigan. Essential habitat is that land ideatifas biologically appropriate for the
development of Kirtland’s Warbler breeding habitissential habitat is an aggregation of
jack pine stands that have been or will be manageevelop Kirtland’s Warbler breeding
habitat. Essential habitat is managed in 23 KidlaWarbler Management Areas
(KWMASs)-16 on state forests and seven on the Hbdanistee National Forest. USFWS
parcels are widely distributed within KWMAs adjatém state forest lands (Fig. 3).

In the Upper Peninsula of Michigan and Wisconsialdgically appropriate lands are
managed to develop breeding habitat for the KidlaNVarbler. This management occurs on
the Hiawatha, Ottawa and Chequamegon-Nicolet NatiBarests, as well as private and
county lands. No essential habitat has been datsdnn the Upper Peninsula of Michigan
or Wisconsin.
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Figure 3. Lands managed for the Kirtland’s Warloerelations to State and Federal Public
Lands in Michigan and Wisconsin.

D.2.Management of Public Lands

The MDNR, USFS, and USFWS have actively managddpate for Kirtland’s Warbler
breeding habitat since the late 1950s. Since tHg £890s, the Kirtland’s Warbler
population has increased dramatically (

Figure 4).

In a memorandum of understanding (MOU) signed meJ2011, these agencies committed
to continue management of the lands they adminfistdfirtland’s Warbler breeding habitat.
The partners agreed to review and begin re-negaiite MOU in 2015 so that adjustments
can be agreed upon prior to renewal in five yebinge. MOU will likely be updated based on
the outcome of this Conservation Plan and with pavners, which includes an addendum
to this plan from Wisconsin (currently in drafffhe MOU was executed in June 2011 and is
effective through April 2016. The agencies agrieetthe following:
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Figure 4. Kirtland’s Warbler Range-wide Breedingn€as Results, 1951-2013

The US Fish and Wildlife Service

Lands managed by USFWS, Kirtland’s Warbler WildManagement Area (KWWMA),
consists of 125 separate parcels in eight counfiesrthern Lower Michigan. Most
parcels are adjacent to and managed in concertMitNR lands. Due to the generally
small size and scattered nature of the KWWMA parcah annual habitat acreage target
is not provided. Within the KWWMA Habitat Managemélan, however, USFWS

shall manage the land, as appropriate, to pronactepine ecosystems that contribute to
a sustainable population of Kirtland’s Warblers asdociated wildlife species.

The Michigan Department of Natural Resources

The MDNR agreed to regenerate forest habitat acuptd plans already adopted, such
as the 2001 Strategy for Kirtland’s Warbler HabNethagement, which calls for 1,560
acres of breeding habitat to be developed eachwain designated Kirtland’s Warbler
Management Areas on lands administered by the MDNFRoperational plan detailing
state forest Kirtland’s Warbler habitat managenvetitbe published in 2013.

The US Forest Service

The USFS agreed to follow direction in the Huronridéee, Hiawatha, Ottawa, and
Chequamegon-Nicolet National Forest Plans to regé@m@n average of 2,270 acres of
breeding habitat per year and to maintain at [22$&60 acres of jack pine in the
appropriate size class. The national forests irhian and Wisconsin agree to the
following:

Page 30 September 8, 2015
Kirtland’s Warbler Breeding Range ConservatioarP!



Huron-Manistee National Forest agrees to contioumplement the forest plan
in relation to Kirtland’s Warbler habitat managem@rhe forest plan objective is
to create approximately 1,600 acres of breedingdtadach year within
designated Kirtland’s Warbler Management Areas.r@pimately 15,960 acres
of breeding habitat will be available at any omeeti(from Forest Plan).
Hiawatha National Forest agrees to continue to@mgint the forest plan in
relation to Kirtland’s Warbler habitat managem@rite forest plan objective is to
regenerate an average of 670 acres of Kirtland'eoWahabitat per year with a
goal to provide a minimum of 6,700 acres of jaakepin the appropriate size
class.

Ottawa National Forest agrees to continue to implamrojects that benefit the
Kirtland’s Warbler compliant with forest plan ditemn.

Chequamegon-Nicolet National Forest agrees to moatio implement projects
that benefit the Kirtland’s Warbler compliant wittrest plan direction.

The government agencies responsible for public rmadagement are working together
and sharing information to coordinate habitat managnt and maintenance. On average,
3,830 acres are developed into breeding habitatalyr1,560 acres on state lands and
2,270 acres on national forest system lands okltlien-Manistee and Hiawatha

National Forests (Tabl®). As new information becomes available, thesalyers may

be refined.

Table 3. Annual Habitat Development Objectives @athl Manageable Habitat by Agency.

Annual Habitat Total
Development Manageable
PR AT Objectives Habitat
(Acres) (Acres)
Michigan DNR 1,560 90,700
Lower Peninsula
US Forest Service 1,600 88.300

Huron-Manistee National Forests
US Forest Service

Hiawatha National Forest 670 33,700
US Fish & Wildlife Service
Kirtland’'s Warbler WMA 0 6,700
Total: 3,830 219,400

D.3. Habitat Development

Stands identified for habitat development are raiga for a sustained yield of breeding
habitat and commercial timber production. Wheresfids, 15 to 25 percent of each area
identified for Kirtland’s Warbler management is d@ped into breeding habitat every
decade on a 40- to 80-year rotation. However, igntatwill vary due to the variety of stand
conditions within each area because of site pradtiGtprevious habitat development, and
wildfire. Some habitat may be managed on a shootation with prescribed fire or whole-
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tree harvesting to create larger treatment blocks attempt to balance the age classes
within an area.

Long-term planning and modeling helps achieve tgoésn goals and addresses potential
problems in regulating the output of jack pine &mdland’s Warbler breeding habitat in
sufficiently sized treatment blocks. Ideally, lorajrge habitat planning is conducted in a GIS
workspace. Age class tables and graphs are cremathsblay current and future age class
distribution of jack pine within areas managedtfa Kirtland’s Warbler, indicating the
long-term sustainability of breeding habitat depah@nt and timber production.

Prior to management, stands that have been idshfibr Kirtland’s Warbler management
should be examined to ensure they are of the apptegorest type and site index. Often,
field examination of stands reveals the need tasidjent stand boundaries, or to remove or
add stands based on forest type, site index or staed conditions.

D.4. Distribution of Breeding Habitat

Breeding habitat should be well distributed aclasd within areas managed for the
Kirtland’s Warbler to minimize the risk of catagtioc losses of birds and their breeding
habitat.

Managers in Michigan continue to have concerns ath@ubreeding distribution of the
Kirtland’s Warbler population relative to its totalanaged habitat and historic

range. Throughout recovery, the breeding populdtesimaintained a highly concentrated or
clumped distribution with the highest densitie®imy a handful of locations. For example,
based on the 2012 census results, 17% (346) singling males occurred on about 6,000
acres in one township, T24N RO1E, Ogemaw Countyadditional 12% (251 singing

males) occurred on about 4,700 acres in T25N RBK©®na County. Furthermore, 50% of

all singing males occurred in parts of only fivevtships throughout the northern Lower
Peninsula (Table 4).

Table 4. Townships with high percentages of siggmales in 2012.

County Township Range Singing % Singing
Males Males
Ogemaw T24N RO1E 346 17%
Alcona T25N RO7E 251 12%
losco T24N RO7E 146 7%
Ogemaw T23N RO1E 129 6%
Oscoda T25N RO3HE 114 6%

In addition, less than 5% of the population breaedte Upper Peninsula, Wisconsin, and
Canada. This poor distribution leads to a high o&usceptibility to catastrophic events like
wildfire, climate change, or forest pest outbredigproving the nesting distribution of the
Kirtland’s Warbler in Michigan through managemehadditional acres should be a high
priority for managers, particularly on suitable tabin the Upper Peninsula and

Wisconsin. Therefore, this plan sets forth a gdddaving 10 percent or more of the
population (150 pairs) occurring on public and ptévlands in the Upper Peninsula and
Wisconsin.
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In the Lower Peninsula of Michigan, a substantrabant of the jack pine ecosystem outside
of Kirtland’s Warbler Management Areas is not masthtp provide Kirtland’s Warbler
breeding habitat. Wildfires, insects, disease,tbeofactors may offer an opportunity to
manage these areas for Kirtland’s Warbler. Thesasaalso offer managers an opportunity to
try new methods of developing breeding habitat.

D.5. Treatment Block Design

Background

The 1981 Habitat Management Plan addressed thegmaueat of habitat in the Lower
Peninsula of Michigan. Each KWMA was divided intamagement units containing
1,000 to 2,000 acres of jack pine. Most units veeredivided into five cutting blocks,
with each block containing 200 or more acres oftigoious stands of jack pine. In
theory, one block in each unit was to be develgsehdreeding habitat each decade.
However, after a number of years, managers fouadthis approach tended to fragment
breeding habitat and provided a less-than-optimamddcape configuration for Warblers.
This resulted in small blocks of habitat distriisround KWMAS, with new habitat
projects being developed well away from occupiegitahboth temporally and spatially.

Observations of Kirtland's Warbler biogeographygrsj that the birds select large
stands (1,000 acres or more) of young jack pindfeeding habitat. It appears that
Warblers nest in higher densities in larger standd,these large stands are used for a
longer period across seasons than smaller staedsu€ results from large burn areas
and plantations support these findings. There@rmeew habitat management framework
was developed in the 2001 Strategy and is useq todaetter meet the Warblers’
preference for large stands and to mimic the effettarge wildfires. Habitat
management is now planned at the KWMA level. Manag# units and subunits were
eliminated and replaced by large treatment bloockeduce fragmentation of breeding
habitat and permit more flexibility in habitat mgeaent planning.

Treatment Block Design

For all areas managed for the Kirtland’s WarbleMiichigan and Wisconsin, treatment
blocks are:
Developed at the landscape level within manageiaesats, and typically cross
roads and compartment boundaries.
Sequentially scheduled for habitat developmentistawith the first block and
progressing to the last over the planning period.
Scheduled for regeneration near other blocks ih bpace and time. New blocks
are developed adjacent or in close proximity t@ngly developed blocks to
better mimic the effects of large crown fires. Ténbtocks are typically
regenerated no more than five years apart to eriseyebecome suitable breeding
habitat at the same time, which will maximize b&sedf large habitat areas.
300 acres or larger and generally no less than [&wide.
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Large treatment blocks provide the best Kirtlan&/arbler habitat because they offer the
best chance for colonization, are occupied for ésmeriods, support denser colonies of
birds, are beneficial to other species (ex. shaitpe grouse), and more closely simulate
wildfire conditions.

Treatment blocks of 300 acres or larger are recamiest, but blocks 500 acres or larger
are most desirable to optimize Kirtland’s Warblesguctivity. Given the limits of
existing stand conditions, visual consideratiomsl and ownership patterns, some
blocks may be smaller.

Treatment blocks should generally be no less thamilgwide, as blocks that are too
narrow may not provide breeding habitat. Field obestgons indicate that Kirtland’s
Warblers occur in higher densities in treatmentksowith less edge and greater core
area. Wildfire-shaped blocks are desirable provitieg are not too narrow.

Past management has created an assortment ofstamals of different ages and types in
some management areas. Therefore, large blockrndesigy be improved by including
sub-merchantable jack pine or stands of other fayeses. However, if other hardwood
forest types like aspen are managed to creatg@erlaeatment block, they should not be
converted to jack pine and managed using apprepsibticultural practices. Red pine
plantations should be managed to final rotationreter possible.

Treatment blocks should be designed considerinipets values. Visual management
and simulation of wildfire conditions should be saered during timber sale planning.
Irregular sale boundaries that follow natural feasuhelp to break up the visual impact of
large harvested areas. When possible, managerkishaid placing boundaries on hard
edges like roads and property boundaries. It isthedesign treatment blocks that cross
roads and compartment boundaries. For exampl@ristst are likely to prefer driving a
short distance into and out of a harvested ardagrshan driving along a straight edge
along a harvest area over a long distance. Existi@mings should be incorporated into
the reforestation scheme to create mixed pattdrire@cover and open space.

Kirtland’s Warbler habitat should not be developethin 300 feet of structures because
of the fire hazard and risk to emergency responaérsens and private property.

D.6.Managing Burned Areas

Jack pine within and outside of areas managedh®Kirtland’s Warbler may be consumed

by wildfire, which may, in time, provide suitablegdeding habitat for the Warbler. However,
some wildfire areas do not fully regenerate to jpitle. These areas may become barrens,

large openings with scattered jack pine and jaok fhickets that were once common in the
jack pine ecosystem.

In either case, land managers should carefullyidenseaving wildfire areas unaltered.
Wildfire areas are a natural and very important pathe jack pine ecosystem, providing
structural diversity in regenerating stands foratks after the flames have gone out. Intact
wildfire areas are now a rare ecological assetumaf fire suppression, timber salvage,
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green biomass removal, and jack pine plantingtliaatoccurred over the past five decades.
In addition, dead trees generally have low valua asber product but have high ecological,
wildlife, scientific, and educational value. Lanmnagers will evaluate wildfire areas and
determine the appropriate level of timber salvaye reforestation following wildfires in
areas managed for the Kirtland’s Warbler.

Although barrens may not provide optimal Kirtlanti&rbler breeding habitat, they are
structurally more diverse than plantations and ®Wwabitat for the Warbler as well as other
animal and plant species. , . A Kirtland’s Warlgepulation well above the maintenance
objective is justification for managers to consigmorporating wildfire-created barrens into
the landscape. However, managers should considemisananagement experimental (see
D.7 below), and should be certain that adequatedimg habitat will be provided for the
Kirtland’s Warbler over the long term.

Wildfire areas will be evaluated and incorporatet ihabitat planning. When wildfires
occur, the habitat development schedule will bestéd to ensure a sustainable supply of
occupiable habitat over the long term.

D.7.Adaptive Management

Managers are encouraged to use adaptive managaartest new techniques for developing
breeding habitat on a limited portion (up to 25%amds managed for the Kirtland’s
Warbler. The opposing wave pattern of planting jaitie has been extremely successful in
providing breeding habitat for the Kirtland’s Wagbin the Lower Peninsula of Michigan;
however, it is very costly and structurally lesgaiise than fire-regenerated habitat.

New techniques for developing breeding habitatdoetiuce costs, provide other ecological
and social values and also provide an excellenbdppity for managers to collaborate with
researchers. As new techniques are implementeginthst be carefully documented and
monitored for success or failure. Techniques thaear to be successful should be replicated
for verification and may be adopted if proven ssstal.

For example, while barrens do not provide optimrakding habitat for the Kirtland’s
Warbler, barrens can provide some breeding hadniéhigreater structural diversity to
support other plant and animal species. Managersraouraged to incorporate barrens into
their adaptive management strategy.

In time, managers will learn more about the histdrrange of variability for the openings
that occur with dense patches of jack pine thatiges breeding habitat for the Kirtland’s
Warbler. Managers can then use reforestation tqaksito develop breeding habitat with a
more natural mosaic of openings within jack pirends.

D.8.Management Using Timber Harvest

Historically, jack pine depended on wildfire forrgival and regeneration. Jack pine stands
that originated from wildfire are structurally drge. These stands are characterized by large
tracts of even-aged trees, snags, down wood, ohaiiscattered live trees, “stringers”
(narrow strips of live trees), and a mosaic of égask pine thickets and scattered openings.
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When developing breeding habitat using timber ha&trvaanagers should consider harvest
and regeneration techniques that provide structlivatsity similar to what would be found
following a wildfire. This structure provides peas) forage substrate, and cover for the
Kirtland’s Warbler and other animals, plants, androorganisms that have evolved in the
jack pine ecosystem.

The economic value of the standing timber and &uharvest potential are also important
considerations when making habitat managementidasisThe multiple objectives of
ecosystem management, species management, anggieramber utilization will provide
the necessary long-term support for and ultimateess of this Plan.

Clearcutting

Clearcutting, with reserve trees and snags, isnb& practical technique to remove and
regenerate jack pine for the Kirtland’s Warbler atthin benefits for animals and plants
associated with early successional habitat. In.twveer Peninsula of Michigan, whole
tree chipping is presently the most common andiefit operation. Trees are cut full
length and chipped, leaving few tops or limbs astsl While clean sites provide for ease
of planting, modifications must be considered fatunal regeneration or the use of
prescribed burning as a follow-up treatment.

Whole-tree chipping is not as common in the Upparisula where slash and tops are
generally left on sites with inherently low fertyli

Seed Tree/Shelterwood

In the Lower Peninsula of Michigan, managers haadera few attempts to use the seed
tree methods to regenerate jack pine and creatiaukdrs Warbler breeding habitat.
These attempts were unsuccessful because of inaigjqek pine regeneration. This
practice may best be employed in cooler, moisierates such as those in the northern
reach of the Lower Peninsula, the Upper Peningudanarthern Wisconsin. Seed tree or
shelterwood cuts may create breeding habitat aied afvariation from clearcutting.
Generally, 15 or more mature jack pine trees per are left standing individually or in
groups to provide a seed source. Prescribed lyard/or supplemental seeding of
these areas may be desirable.

General Silvicultural Considerations
Any intermediate treatments of jack pine, includowgrstory removal, girdling, or

thinning, should be accomplished in those yearswgt@nds are not occupied by
Kirtland’s Warblers.

Pre-commercial thinning or release of jack pineusth@mot occur in areas managed for
Kirtland's Warbler until vegetation exceeds thesidgterion for Kirtland’s Warbler
breeding, unless such activity maintains or enhakgdland’s Warbler habitat.
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When possible, red pine plantations that are ifledtfor Kirtland’s Warbler habitat
development should first be managed to commerotation to realize the full economic
benefits of red pine management.

In the Upper Peninsula and Wisconsin, some red gargations have dense volunteer
jack pine reproduction and are occupied by thel&id’s Warbler. Timber stand
improvement treatments in red pine plantations @anaiocated in or near Kirtland’s
Warbler habitat and that remove jack pine, or redhe stem density, may have an
adverse impact on Kirtland’s Warbler breeding hatbéind therefore should be discussed
by an interdisciplinary team. Mitigations shoul@lude timing of treatments and how
treatments could improve Kirtland’s Warbler breedabitat.

Providing for Habitat Structure and Diversity

Managers should consider harvest and regeneratibmigues that provide structural
diversity similar to what would be found followiregwildfire. This structure provides
perches, forage substrate, and cover for the KotttaWarbler and other animals, plants,
and microorganisms that have evolved in the jank picosystem.

Where possible, all dead trees should be retaméchber sale areas. An objective of 15-
25 dead trees per acre is desirable. Where fewert standing dead trees per acre are
present, live trees greater than six inches dbhleagtained as future snags. These trees
may be retained as widely scattered individualsnay be best left in clumps or stringers
(long, narrow strips of unburned trees arrangedlf@hito the direction of fire spread) to
avoid creating an overstory that would degradel#id’s Warbler breeding habitat.

Snags, stringers, leave areas, leave trees, dowd,w@od openings should be
incorporated into Kirtland’s Warbler areas to enteahabitat for associated species and
increase biological diversity. These features sthowit significantly detract from the
original intent of developing occupiable breediradpitat.

Aspen stands, aspen clones and other small hardimolugions within treatment blocks
should usually be harvested and allowed to naturajenerate. These stands and
inclusions help to increase the size of the treatrobcks and mimic the effects of
wildfire. However, if these areas are fully regexterto hardwood, they should not be
planted to jack pine. Managers may retain maturéviaod inclusions for silvicultural
reasons, aesthetic or other wildlife values.

Red and white pines, common jack pine associategy@d candidates for retention
because they are usually wind-firm and long-liv@sler mature jack pine trees are
generally under-represented in the jack pine coyss because they typically have a
much shorter lifespan than red pine. These trekpmiduce snags more quickly and
typically remain standing for fewer than 20 yeaoiving mortality. These live trees
also can be used to maintain breeding openingsélerthe crown) during reforestation.

Management Considerations for Other Animal and P&pecies

Managers can improve habitat for other speciesilofife when planning Kirtland’s
Warbler breeding habitat.
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Strategic placement of Kirtland’s Warbler treatmielaicks can improve habitat for
Sharp-tailed grous&¢mpanuchus phasianellusSharp-tailed grouse are area sensitive
and respond positively to timber harvest, wildfmed habitat improvements that mimic
wildfire. On dry pine plains in the Upper Penirgsudharp-tailed grouse are found
foraging and breeding in barren and savanna opsnasgwell as in the slash and jack
pine seedlings following clearcutting. Sharp-taitgduse habitat can be improved by
strategically placing large jack pine clearcutsaadpt to barrens and savannas. Clearcuts
and wildfires provide temporary early successidnadditat that moves across the
landscape over time as new areas are burned, tedyasd reforested. Managed barrens
and red pine savannas, maintained with prescribegprovide a stable core of early
successional habitat. Ideally, core barrens hasitatild be surrounded by many age
classes of jack pine in constant flux, resulting idynamic, large, and coordinated
system of early successional habitat in variougestaf succession.

The large habitat patch size of Kirtland’s Warliteatment block and landscape
heterogeneity found within them benefit the shaifet grouse{ympanuchus
phasianelluy upland sandpipeBg@artramia longicaud® black-backed woodpecker
(Picoides arcticusand spruce grous€dlcipennis canadensis)

Intact wildfire areas are valuable habitat for mapegcies of wildlife. For example, the
black-backed woodpecker, the rarest of the reguladeding woodpeckers in Michigan,
is restricted to conifer-dominated forests. Theklbacked woodpecker is a burnt-forest
specialist, nesting in the dead trees and feedingeetles that infest dead trees shortly
after forest fires. During periods between largedj a low-level population survives in
mature coniferous forests. Managers should consi@taining large tracts of recently
killed dead trees for this species. Near blackbdavoodpecker breeding sites, small
patches of mature forest may be retained in clésfou habitat diversity.

Young, regenerating stands of jack pine can progidllent habitat for snowshoe hares
(Lepus americanysand eastern cottontailSylvilagus floridanu particularly if snags,
down wood and slash piles are retained after hanManagers should consider the
benefits of incorporating woody debris into Kirtthe Warbler breeding habitat.

In landscapes lacking significant lowland conifersture jack pine stands may serve as
important sources of winter cover for wildlife spex; including white-tailed deer
(Odocaoileus virginianus Managers should identify such landscapes andiden
management impacts on total available cover.

Sites with a dominant low bush blueberry grounaiagan be important feeding
locations for black bearsJ(sus americanysand other soft mast foragers in good berry
years. In certain parts of the state, blueberrydegn successfully promoted on sites
through the use of prescribed fire.

Several plants and animals of special concern aoduistoric barrens or dry sand
prairies within areas managed for the Kirtland’sridker. Managers should provide
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habitat for these and other species by retaining/lsand large openings within planted
areas. Maintenance or enhancement of some of toesgonents may require burning or
other active management efforts, whereas a moveaapproach may be needed in
different situations. Managers should continuedoperate and communicate with
individuals who may be participating in naturaltieas inventories so that species of
special concern can be identified and proper manageapplied.

Non-native Invasive Species

To help prevent the spread of non-native invaslaatp (NNIP), consider cleaning
logging equipment to remove dirt and vegetatioomio unloading, leaving main roads,
or moving to a new harvest unit. Consider inspective equipment for contractors and
others for dirt and vegetation prior to operations.

D.9.Reforestation

A treatment block or burn area is considered paEHirtland’s Warbler breeding habitat
when it has a seedling density of approximatel$2,6x6 spacing) or more trees per acre
over approximately 75 percent of the treatmentlylexcluding openings.

This prescription is the standard that has beecesstul at producing Kirtland’s Warbler
breeding habitat for more than 30 years. Additiasearch is needed to determine if other
seedling densities or configurations would be ataddp. As stated above, managers are
encouraged to use adaptive management to testecbwiques for developing breeding
habitat on a limited portion (up to 25%) of landamaged for the Kirtland’s Warbler.

Site Preparation

Site preparation can be accomplished by trenclBragke mounding, prescribed
burning, roller chopping, chain scarification, atgking.

The use of prescribed burning as a method of séegpation mimics wildfire and
provides ecological benefits that are not reali@étt mechanical methods. Although
prescribed burning logging slash may not produgemeration across the stand, it can be
an effective form of site preparation for suppletaéseeding or planting. However,
waiting for the appropriate burning conditions ckatay reforestation, and confound the
reforestation schedule and Kirtland’s Warbler biegdhabitat objectives.

Planting

Harvested areas are planted or naturally regerterate stocking density of 1,452 or
more trees per acre (1,089 actual trees per acee)approximately 75 percent of the
treatment block, excluding openings. Generallg,spacing of planted jack pine trees
will be 5 feet within rows and 6 feet between roviBecause openings are included,
approximately 1,089 trees are needed for eachrafoeested.

Small openings (approximately 0.1 to 0.25 acresian) are incorporated to provide
habitat diversity, and are well distributed ovepagximately 25 percent of the treatment
block. About one to five well-dispersed openings acre are desirable. In the Lower
Peninsula of Michigan, this configuration has baehieved with an opposing wave
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planting scheme (one opening per acre). Attempts baen made to provide a greater
diversity in opening size and spacing by avoidingugs of dead trees, steep terrain, rare
plants or other special features. Managers magngttether planting configurations that
achieve the objective mentioned above, but cre&atey structural diversity (i.e., more
numerous openings).

The use of 2-0 (2-year old) bare root stock witlchmae planting has produced the most
consistent regeneration success, but this methaiasvely expensive. Hand planting
has some advantages (faster planting, a wider wirafglanting opportunity) and is
becoming the most common form of planting.

Seeding

In the Lower Peninsula, broadcast seeding hasimgigd success, especially on dry,
sandy sites typically found in Kirtland’s Warbleathitat. Other attempts to seed an area
using different combinations of a trencher andealee apparatus pulled by a large
skidder are more promising. A trench or furrowus and seed is deposited directly into
the furrow. Seed can be sown through soft snow caedype of machine can vary the
seeding rate. This method is relatively cost eifecand has some benefits over other
replanting schemes. If a site has less than thecpbed stocking density, it is practical to
hand plant additional seedlings into existing furso This type of seeding is more likely
to succeed on moister jack pine sites.

In the Upper Peninsula, broadcast seeding withoasrobile or aircraft in late winter
after timely chop and chain scarification has b&arcessful. Scarification to bare
mineral soil on at least 60% of the site produbesnost consistent regeneration for
direct seeding.

Natural Regeneration

In the Lower Peninsula, natural regeneration atmber harvest depends on the type of
harvest, the time of year the area is harvestatiskilding methods. These naturally
regenerated areas are typically structurally morerde than plantations (more and
multi-sized openings), and no ground disturbanceetessary. When possible, managers
should plan harvests to increase the probabilityadfiral regeneration.

Managers should survey harvested stands for nBtueglenerating jack pine. Even small
areas of natural regeneration that is stockedcseiffily to develop into Kirtland’s

Warbler breeding habitat can significantly reduef@restation costs. Often, clearcuts are
planted or surveyed for planting one to two yearstyharvest and sufficient time is not
allowed for natural regeneration to become fulliabbshed.

In the Upper Peninsula, natural regeneration s éapensive than planting and has been
shown to be successful in creating dense stan@glpine, even on well-drained soils.
Natural regeneration works best if the soil is gea to bare mineral soil on at least 60%
of the site before the jack pine cones open (gdgenaluly following harvest), so that
seeds falling off the logging slash germinate oneral soil. If seeds fall and germinate
on unsuitable ground (i.e., in an unscarified graas), they will not survive. In some
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cases, seeding or planting jack pine may be ptestif jack pine budworm has reduced
the number of cones on the mature jack pine, oatiéiral regeneration has failed. One
option is to prepare a site for natural regenenatioen wait one to three years and use
stocking survey information to determine if fill-ptanting is needed.

Due to the Kirtland’s Warbler’s nesting preferemear small grass openings, up to %
acre of opening for each acre of breeding habitatilsl be incorporated into natural
regeneration areas. Because of the current loadbrg density of Kirtland’s Warblers

on the Hiawatha NF, managers currently strive faarae of ¥4 acre of opening per 1to 5
acres of young jack pine. Therefore, it is notassary to prepare the entire acre for
regeneration since the objective is to reforedt3usf the acre. A 60-foot radius around a
flag or leave tree, which is a large-diameter nedloite pine, on each acre will provide
the Ys-acre opening per acre required. The pres®rieave trees also helps to maintain
the opening by discouraging regeneration. Nat@gémneration results in a more variable
mosaic of dense and sparse areas of jack pineistpctmpared to plantations, and in
some cases breeding openings have been providiae liyherent variability of natural
regeneration. Managers should consider these ngebefore reforestation efforts begin
to avoid the extra effort and cost of unnecessiéeypseparation or creating openings
later.

Stocking Surveys

Follow-up checks for survival of planting stocksarccess of seeding establishment are
very important to evaluate management goals andraptThese should be accomplished
in the first and third years after regeneratiopraftts to evaluate sites for adequate
stocking densities.

D.10. Prescribed Burning

Since fire is a key disturbance factor in the jptie ecosystem, prescribed burning of
standing jack pine or jack pine seed trees maynkagparopriate tool for developing breeding
habitat.

Historically, burning jack pine slash after harvieas not provided breeding habitat because
the cones and seed are usually consumed or kjl¢kdebsustained heat in the slash.

Prescribed burning barrens, red pine seed treestard non-Kirtland’s Warbler habitat,
within and adjacent to Kirtland’s Warbler breedimapitat, will increase the overall quality
of the jack pine ecosystem, and may provide bregkabitat or other benefits for the
Kirtland’s Warbler.

In combination with even-aged timber managementagars may use prescribed fire as an
integrated approach to jack pine ecosystem managemeescribed fire may be used as a
tool to restore and maintain high quality habitad aimulate historical conditions. The
application of fire should be designed to estaldishosaic of jack pine thickets, grasses,
shrubs, snags, and blueberries over large areas.
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D.11. Management of Private Lands

The agencies will work with private landowners wia@soperty supports occupied or
developing Kirtland's Warbler breeding habitat toyade protection for the species and its
habitat.

The agencies will work with individuals to encoueaganagement of early successional jack
pine or barrens on private lands. The MDNR hasessgfally operated a private lands
program over the past 20 years. The program coesgpvotects, and enhances habitat for
Kirtland’s Warbler on private lands and uses granhies to provide financial and technical
assistance to private landowners across Michigargd_property owners within or adjacent
to state or federal Kirtland’s Warbler managemeeasa are targeted for financial assistance.
The program focuses on harvesting and planting paok to provide Kirtland’s Warbler
breeding habitat or restoring the areas to baf@nsirtland’s Warblers and other rare
species.

D.12. Management of Military Lands

A Cooperative Agreement between the Michigan Depants of Military Affairs (DMA)

and MDNR dated 22 May, 1986, addresses potentiabMtahabitat on Camp Grayling’s
Range 30. Lands in the North Down River Kirtlan@/arbler Management Area, which are
under long-term lease to the DMA from the MDNR, #&vdesignated for habitat management
under the 1986 Cooperative Agreement. The agreeat@mprovided for protection of other
areas of occupied or potential Warbler habitat ange 30. This agreement continues to be
maintained and may be revisited in the future atréyuest of DMA or MDNR.

D.13. Land Acquisition and Exchange

Since 1981, the agencies have pursued acquisitipnvate inholdings identified in the 1981
Habitat Management Plan and the 2001 StrategyoAgh approximately 7,500 acres have
been acquired, a number of parcels that could beage for Kirtland’s Warbler breeding
habitat remain privately owned. The agencies vaiittue to work with landowners to
acquire these parcels as they become available.

D.14. Consolidation of FWS Kirtland's Warbler Wildlife Magement Area Lands

The Kirtland’s Warbler WMA managed by FWS cons#td 25 separate tracts of land
located in eight counties of Michigan’s northernalay Peninsula. Their sizes range from

two to 600 acres, and most tracts are located midliger tracts of land owned by the state of
Michigan. Currently, management is accomplishedufh a cooperative agreement between
USFWS and the MDNR. Under this agreement, USFWa&n&iownership and oversight
functions on Kirtland’s Warbler WMA lands, whilediMDNR determines when timber on a
given parcel should be cut and regenerated. TheASsIs responsible for the timber harvest
and the MDNR contracts for replanting services.

Consolidation of Kirtland’s Warbler WMA lands isibg considered to increase
management efficiency. Currently the travel diseangetween Seney National Wildlife
Refuge and WMA lands limits administrative oversighd management effectiveness. Due
to their small size, WMA lands cannot be manageempendent of the surrounding
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landscape. Therefore, a high degree of coordinatiimthe MDNR is required to
accomplish any meaningful management.

The concept of land consolidation is supportedlbggencies involved in Kirtland’s
Warbler management. In general, the USFWS, the MPaiid the USFS would seek lands
to exchange amongst the agencies to consolidatership and increase the land base
managed for Kirtland’s Warbler habitat. Public ibpa any exchange proposal would be
sought in compliance with the National EnvironméRtalicy Act.

Land Consolidation Guidelines. In general, landsdgaonsolidated:
1. must be manageable for Kirtland’s Warbler (i.desbf sufficient size with jack pine
as a major constituent of seral stages);
2. must improve management efficiency for all agentigslved;
3. should contain no substantial buildings or improeais; and
4. should not contain hazardous materials or enviroriah@ontaminants.

D.15. Protection of the Kirtland’s Warbler and Its Habita

The agencies are committed to protecting Kirtlan'arblers and the long-term integrity of
their breeding habitat. This section of the plaovpdes direction to reduce human and
environmental factors that may adversely affectl&md’s Warblers and their breeding
habitat.

Habitat Closures
In the Lower Peninsula of Michigan, occupied habitdl be closed to the public and
domestic animals during the breeding season from Mérough August 15. However,
areas that have few Kirtland’s Warblers or littetgntial for adverse effects may remain
open at the discretion of agency biologists. Clesreas will be posted along roads at
one tenth-mile intervals.

In the Upper Peninsula of Michigan and in Wisconsittupied habitat will generally
remain open, but may be closed by the agency atyttadithe recommendation of agency
biologists. For the MDNR, this decision will be deain consultation with the lead land
manager.

Bird Watching

People who wish to observe the Kirtland’s Warbteit$ breeding habitat will be
encouraged to participate in the agency guidedstour

Those who desire to bird on their own will be enege to view Kirtland’s Warblers
from open roads at locations predetermined by ¢femeaies. In these instances, the
agencies should provide these individuals withtaitbel map that includes information
specific to that area such as closure restrict@amsbirding etiquette:

Do not enter closed habitat areas.

Keep pets out of closed habitat areas.

Do not use song playback to attract birds.

Be careful with fire.
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Recreational Trails and Associated Developments

Recreational trails, parking lots and campgrountisgenerally not be constructed in
areas managed for the Kirtland’s Warbler.

Snowmobile trails are permitted in areas manageth®Kirtland’s Warbler, but they
should be gated during the closure period if tHathtis occupied by the Kirtland’s
Warbler. Snowmobile parking lots should not be ¢atded in areas managed for the
Kirtland’s Warbler.

Where possible, new trails will be constructed n@#®f areas managed for the
Kirtland’s Warbler (See changes in C.1.3).

Special Events

Special events such as off-road vehicle eventestgan trail rides, and military training
exercises will generally be discouraged in areasaged for the Kirtland’s Warbler.

Wind Turbines, Towers and Other Developments

Wind turbines, communication towers, powerlinepgfines, new roads, and other
structures will generally not be constructed witbiradjacent (%2 mile) to areas managed
for the Kirtland’s Warbler (See changes in C.1.3).

Right-of-way Maintenance

Maintenance activities on road and utility righfsaay must be performed for the safety
and welfare of the public. Maintenance activitigghim or adjacent to occupied habitat
will not be conducted between May 1 and AugustAlgencies will work with county
road commissions, MDOT and other entities to:

Minimize the loss of potential and existing breedirabitat.

Avoid working within or adjacent to occupied habiaring the breeding season.

Mineral Development

State of Michigan

For all areas managed as essential habitat folakats Warbler, or areas located within
300 feet of essential habitat where the State ahidan owns the mineral rights, leasing
of these rights for oil and gas shall be for nomallepment only. Extraction of all other
minerals, including sand and gravel, shall notllened in areas managed for the
Kirtland’s Warbler.

Huron-Manistee National Forests

On the Huron-Manistee National Forest, limitedawitl gas development may be allowed
on areas managed for the Kirtland’s Warbler forclithe mineral rights are owned by
the Federal Government, but with major restrictionsactivities within occupied habitat.
Use of common variety mineral deposits will onlyfbeuse within the Management
Area 4.2KW (Kirtland’s Warbler Management Area)r lrtore details, see the Huron-
Manistee National Forest Land and Resource ManaggeRian (2006).
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Hiawatha National Forest
On the Hiawatha National Forest, surface occup#&orcsineral extraction will not be
allowed on lands with federal mineral ownership #rabe resources or uses:
Sensitive wildlife nesting/mating areas.
Threatened and endangered wildlife and plant hisbita

Ottawa National Forest / Chequamegon-Nicolet Nadidforests

On the Ottawa and Chequamegon-Nicolet Nationaldtsyall requests for mineral
exploration and development would be processedrditgpto USFS and Bureau of Land
Management policies. Generally, this includes a NpRocess, public involvement, and
issuance of permits.

US Fish and Wildlife Service

Barring situations where reserved rights or legahdates allow certain uses, all requests
for mineral development on the Kirtland’s Warbleidiffe Management Area will be
handled according to policy. Upon receipt of a exjdor a proposed use of refuge land,
the use must first be determined to be appropuatker the appropriate use policy. If the
use, such as mineral development, is found to peogpate, it must then go through a
compatibility determination as found in tNetional Wildlife Refuge Administration Act
of 1966as amended by thidational Wildlife Refuge system Improvement AGi987 (16
U.S.C. 668dd-668ee). Although a refuge use maybed both appropriate and
compatible, the refuge manager retains the aughtarihot allow the use or to modify the
use.

D.16. Land Management Considerations

Wildfire Suppression

Fire is an integral and important factor in thekjpme ecosystem. Nevertheless, fire can
also be a threat to occupied or developing Wattdéitat and to the lives, homes, and
property of local residents.

Therefore, wildfires that occur in developing ocopiable breeding habitat will be
suppressed to minimize loss of habitat and investnWhen the age of the jack pine is
from one to 21 years, managers should consides aneaaged for the Kirtland’s
Warbler as very high priority for prevention angbpression of fire.

The incident commander directs fire suppressiotic&®cThe incident commander should
consider the beneficial and adverse effects ottmad indirect attack on the Kirtland’s
Warbler and its breeding habit&or example, backfiring off a road may have a
beneficial effect because the action may creatgdutreeding habitat if the jack pine
being burned is older and no longer occupied.dfatea considered for backfiring is
developing or occupied habitat, the effects onktindand’s Warbler would be
detrimental.
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Fuelbreaks

An integrated approach to management of the jao& pcosystem incorporates benefits
of Kirtland’s Warbler management for wildfire cooitor fuelbreaks. Kirtland’s Warbler
habitat management provides rotating, temporaripfaaks as mature and overmature
jack pine is harvested and replaced by open granddseedlings. Jack pine stands
become increasingly flammable with age and wildéioatrol becomes more complex
due to increased fire intensity and flame lengthcdmbination with managed barrens,
strategic landscape planning of treatment blockssignificantly reduce the impact of
potential wildfires or produce favorable conditidos the use of prescribed fire.

When fuelbreaks are constructed for protectionfefdnd property, they should be
constructed to standards that properly protecvéheges at risk without compromising
public safety. Likewise, Kirtland’s Warbler breadihabitat should not be developed
within 300 feet of structures because of the faiedrd and risk to emergency responders,
citizens and private property.

Fuelbreaks may be constructed within areas manfagédrtland’s Warbler breeding
habitat to assist in regenerating jack pine usmeggibed fire. Fuelbreaks may also be
constructed to help prevent wildfires from consugrerge tracts of occupied or recently
regenerated habitat as has occurred in the past.

Fuelbreak construction or maintenance activitigbiwior near occupied breeding habitat
will be accomplished outside of the Kirtland's Warlbreeding season (May 1 to August
15).

Permanent fuelbreaks are typically managed in athaywill not provide breeding
habitat for the Kirtland’s Warbler and therefor@sld be removed from the inventory of
lands identified for Kirtland’s Warbler habitat negement. Managers should consider
replacing these areas to avoid a cumulative lossbitat acres over time.

Insect and Disease Control

Kirtland's Warbler habitat can be affected by oe#tis of certain insects or diseases,
especially some of foreign origin. In general, &asgale control of native insects and
diseases will be avoided, since these organismarangtegral part of the jack pine
ecosystem.

Outbreaks of certain non-native insects or diseesekl present a more serious dilemma.
Measures used to control non-native insects oadeseshould avoid direct or indirect
negative effects on Kirtland's Warblers.

Timber Harvest and Reforestation Activities Adidde Occupied Habitat

Timber harvest activities adjacent to occupied talshould be avoided during the
Kirtland's Warbler breeding season (May 1 to Audist Where possible, harvest
activities should be at least ¥4 mile away from gied habitat. Timber hauling should
be routed away from occupied habitat where pradiiceeduce the potential for adverse
impacts to breeding Warblers.
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Reforestation activities adjacent to occupiableitadlshould be completed prior to May
20. If planting cannot be completed before Mayrfrestation operations should be
designed so those portions of the planting areagdiately adjacent to occupiable habitat
are planted first. Planting should then move awagnfthe occupied habitat.

Prescribed Burning Adjacent to Occupied Habitat

Managers may consider prescribed burning withiadjacent to occupied Kirtland’s
Warbler habitat. While the species is listed aefally endangered, managers should
consult with the US Fish and Wildlife Service whaoposing such actions.

Non-native Invasive Species

Non-native invasive species (NNIS) can severebrdhie natural habitats that they
infest. To maintain the integrity of the jack pi@eosystem over the long term, managers
must proactively address existing occurrences amept new NNIS from becoming
established. The most common infestations are @atireninvasive plants (NNIP) like
spotted knapweed. However, animal species may beqashas problematic in time
(e.g., sirex wood wass{rex noctilig, feral swine, etc.).

Activities that promote the spread of NNIS shoudddvoided. Managers are encouraged
to treat NNIP infestation to reduce or eliminateIRMnd to prevent further spread.
However, treatment should occur in areas and a&titinat will have no impacts on
Kirtland’s Warblers.

When restoring sites within areas managed for tintaldd’s Warbler (e.g., road
closures), managers should seed or plant natissggsaand forbs rather than non-native
plants.

Kirtland’s Warblers on Private Lands

Private lands may provide breeding habitat forlgintl’s Warblers as a result of wildfire
or land management activities. Agency personnélosittact private landowners for
permission to enter their property to conduct ssasrof Kirtland’s Warblers. Private
landowners interested in managing habitat for Kntl's Warblers will be forwarded to
the MDNR’s Landowner Incentive Program or the USFs\Fartners for Fish and
Wildlife Program. In addition, private landownerglwe encouraged to protect
Kirtland’s Warblers and their breeding habitat.
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E. Cowbird Management for the Conservation of the Kirland’s Warbler

The purpose of this section is to provide an oeswof the cowbird management program. This
section provides supplemental information for caddselated actions included in Section C
(Management Goal, Objectives, and Actions), arigsitvithin the context of the historic and
current information on the species and its managsret is provided in Section B
(Background). Separate guidance for habitat managens provided in Section D.

E.1.Cowbird Management in the Northern Lower Peninsdiliichigan

Since 1972, the USFWS has implemented a targetedimbmanagement program within
Michigan’s Northern Lower Peninsula in cooperatiath the MDNR and USFS. During
that time, USFWS has significantly reduced nesagitism by trapping and removing
cowbirds from known Kirtland’s Warbler nesting aseBetween 1972 and 1981, nest
parasitism rates dropped below 10% and Kirtlandahhér fledging rates averaged more
than 2.7 young per nest (Kelly and DeCapita 1983)nce the 1972 — 1981 study, intensive
nest monitoring to evaluate the cowbird managemesgram has not occurred. With the
Kirtland’s Warbler population reaching a record2g®90 singing males in 2012, it is
assumed the management program continues to supgbrKirtland’s Warbler fledging
rates. Additionally, anecdotal evidence from resle@nd monitoring in the 1980s, 2000s,
and 2010s indicates that the management programehesned highly effective with very
few observations of cowbird eggs in Kirtland’s Warinests. By all accounts, the
management program has been extremely effectiveeandins one of the more intensive
actions associated with Kirtland’s Warbler managetme

Cowbird Trap Placement and Design

To reduce Brown-headed Cowbird parasitism of Kixdfa Warbler nests, cowbird traps
are placed within occupied Kirtland’s Warbler bregghabitat in the northern Lower
Peninsula of Michigan. Occupied habitat is suitadggd jack pine that is used by one or
more singing males. The majority of Kirtland’s Wkens nest in jack pine stands
managed by USFS, MDNR, and USFWS, and therefoeanigority of traps are found
within designated KWMAs (Figure 5).
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Figure 5. Brown-headed Cowhbird trap distributioithim Kirtland's Warbler management areas
in the northern Lower Peninsula of Michigan, 2011.

The USFWS assumes that each trap prevents parasitikirtland’s Warbler nests

within an approximately one-mile radius. Traps @astructed and left in place year-
round, with each trap providing about 7-10 yearsestiice before the adjacent habitat
becomes unsuitable (trees are >16 years old). Aéibitat becomes unsuitable for
breeding, cowbird traps are not operated in thesgsaand are eventually removed.
Traps are operated annually for approximately 1éks€mid-April through end of June).
In 2013, 57 traps were deployed over a 6,000-sgudrearea to protect breeding habitat
in the Lower Peninsula of Michigan (C. Mensing, W&&, pers comm. 2013).

Currently, two trap designs are used to remove aolwlirom Kirtland’s Warbler

breeding habitat (Figures 6). Both allow trappexsyewalk-in access and are designed
around the same general principles. Traps aredoaith live cowbird decoys, millet
seed, and water. Cowbirds are attracted to theblydpe calls and songs of live decoy
birds. Birds enter the trap through a recessethgganel or a built-in top funnel that has
a slightly larger opening. Cowbirds are small erfotggdrop through this panel with their
wings closed. Once inside, the birds would haviéytap through the ceiling panel to
leave the trap. With their wings open in flighte tbowbird can’t fit through the openings
in the panel and therefore cannot escape. Trapps&dirds are humanely euthanized and
non-target species are released. The cowbird neamagt program is operated under
both a depredation permit and a migratory birdrgdie collecting permit issued by the
USFWS’ Regional Migratory Bird Permit Office in Miesota.
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Figure 6. Modified Australian crow traps usedhe towbird management program for the
Kirtland's warbler. Top photo shows the funneptdesign; bottom photo shows the flat
ceiling panel design.
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E.2.Cowbird Management outside the Northern Lower Peiaof Michigan

Trapping is currently conducted in only one locatautside of the northern Lower Peninsula
of Michigan. After documenting significant cowbiparasitism at the Adams County,
Wisconsin nesting site, cowbird management actisitvere initiated in 2008 and have
occurred every year since. Three funnel-style t(&pgure 7) were placed on Plum Creek
Timber, LLC, property deployed and were operatedlar to trap in the northern Lower
Peninsula of Michigan (USDA Wildlife Services, 201The Wisconsin cowbird
management program is a collaborative effort amd8§WS, USDA-Wildlife Services,
Wisconsin Department of Natural Resources, and Rueek Timber, LLC.

One or two cowbird traps were also operated foesdwears in the mid-1990s in
Schoolcraft County (Upper Peninsula of Michigan)ioa Hiawatha National Forest. After
very few cowbirds were captured, the program wasdafitinued (S. Sjogren, Hiawatha
National Forest, pers. comm. 2013). Kirtland’s Warlcensus efforts in the Upper Peninsula
continue to document absence or low numbers of Broeaded Cowbirds in Kirtland’s
Warbler breeding areas.

Monitoring of Brown-headed Cowbirds should contimu@eripheral breeding areas. If
cowbird densities increase or nest parasitism esioh@nted, trapping efforts may need to be
initiated in other locations.

E.3.Cowbird management program responsibilities

Since the program’s inception, the USFWS’s EasslranField Office has been responsible
for all aspects of the cowbird management progrédowever, once the Kirtland’s Warbler
is removed from Endangered Species Act protectiaJSFWS will no longer operate the
cowbird management program. In addition, fundingtii@ cowbird management program
will no longer be available through the USFWS’s amgkered species program.

In the 2011 Interagency MOU, the MDNR agreed te tadsponsibility for the program
provided funding was available. Currently, non-agepartners are actively seeking funding
that could support the cowbird management prognasnogher aspects of the Kirtland’s
Warbler management program. The USFWS expectsuhding for cowbird management
will be identified and in place prior to beginnitige delisting process. To provide for a
seamless transition and ensure no break in cowtdmmgement activities, responsibility for
operation of this program will shift over the neetveral years from the USFWS to the
MDNR.

E.4.Monitoring and Research Needs

Other than modifications to the cowbird trap desagd an increase in the number of traps,
the cowbird management program has remained relgtinchanged since the early 1970s.
Unfortunately, detailed nest success data haveew available to help inform managers
about opportunities to modify the cowbird managenpeogram. Continuation of the

program “as is” at a time when Kirtland’s Warblarge at record levels and funding is limited
is being challenged by program participants anchegeartners. Potential changes that have
been suggested include a reduction in scale ores@reven eventual elimination of the
cowbird management program.
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Understanding how these changes could impact thiakd’s Warbler population and
incorporating adaptive management principles ineodowbird management program will be
important components of Kirtland’s Warbler conséoraover the next 10 years. This will
require periodic nest monitoring and implementatbkey research projects to identify new,
innovative strategies to reduce cowbird parasitislthough not all inclusive, priority
monitoring and research needs for the cowbird mamagt program include:

Periodically monitor a subset of Kirtland’s Warbfezsts to document Brown-headed
Cowbird parasitism rates.

Design and implement research to determine theoapipte level of cowbird trapping
necessary considering the current Kirtland’s Warptgpulation.

Evaluate other cowbird control techniques and styias, focusing on identifying and
evaluating cowbird control techniques that maxinpeeformance and minimize
effort.

Evaluate 40+ years of cowbird trapping data to uvstded landscape factors that may
affect trapping efficacy.

Identify habitat area covered by individual trapsaps are assumed to protect a one-
mile radius, but De Groot and Smith (2001) suggesttective trapping distance was
much larger.

Develop a decision tool or framework that idensftaresholds that trigger
implementation, duration, and cessation of cowboutrol.
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Appendix B. Wisconsin Kirtland’s Warbler Conservation Plan
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Appendix C. Rare Species that Occur in Jack Pine Beens in Michigan

according to Michigan Natural Features Inventory.

MI

Common Name Scientific Name Status US Status GRank
Animals
Secretive locust Appalachia arcana SC SOC G2G3
Dusted skipper Atrytonopsis hianna T G4G5
Prairie warbler Setophaga discolor E G5
Kirtland's warbler Setophaga kirtlandii E LE Gl
Pine imperial moth Eacles imperialis pini SC G5T3
Red-legged spittlebug  Prosapia ignipectus SC G4
Sprague's pygarctia Pygarctia spraguei SC G5
Grizzled skipper Pyrgus wyandot SC SOC G1G2Q
Eastern massasauga Sistrurus catenatus SC C G3G4
Sharp-tailed grouse Tympanuchus phasianellus SC G4
Plants
Pale agoseris Agoseris glauca T G4G5
Hill's thistle Cirsium hillii SC SOC G3
Rough fescue Festuca scabrella T G5
Vasey’s rush Juncus vaseyi T G5

Prunus alleghaniensis
Alleghany plum var.davisii SC GAT3




