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CHAPTER ONE

INTRODUCTION

1.1 Introduction
This Biological Assessment and Evaluation (BAE) includes a brief description of the habitat for federally Proposed, Threatened and Endangered and Regional Sensitive Species followed by an analysis of potential effects associated with alternatives being considered in the 2001 Fuel Reduction Project.   This analysis evaluates the effects of the proposed actions in order to:

1. Determine potential effects on federally threatened and endangered species and species proposed for listing (FSM 2670.31).

2. If impacts cannot be avoided, analyze the significance of the potential adverse effects on the population or its habitat within the area of concern and on the species as a whole (FSM 2670.32).

This assessment will serve as biological input to insure compliance with provisions of the Endangered Species Act of 1973 (ESA) as amended.  The ESA requires federal agencies to ensure that actions authorized, funded, or carried out by the agency are not likely to jeopardize the continued existence of endangered or threatened species or result in destruction or adverse modification of critical habitat. This assessment also provides a process to ensure that endangered and threatened species receive full consideration in the decision making process.  If the scope of the projects changes or new information regarding a species significantly changes, the following analysis should be updated

1.2 Project Location and Proposed Actions

1.2.1  ALTERNATIVE 1 – Proposed Action

The project is divided into six project areas across the Huron Shores administrative unit.  Each unit has different proposed actions depending on fuel loads and configurations.  The proposed actions include:

Project Area 1:  High School Additional.  T23N, R9E, section 5.  This project is being proposed to expand on the fuel breaks that were created in 1997 resulting from the Oscoda/Au Sable Fuel Reduction Project.  This proposed treatment will increase the width of the current 200 foot wide fuel break another 150 feet south of River Road and an additional 150 feet west of and along Grass Lake Road.  The Grass Lake fuel break will then be extended down to Old US-23 on both sides of the existing road.  The break created along Industrial Park and south of Silver Sands and McQuaig Park will also be extended to 500 feet from its existing 150-200 foot.      Approximately 110 acres would be treated in this project area.  Where commercially feasible the projects will be carried out through timber sale operations.  Non-commercial treatments may be necessary on much of the acreage due to small stem diameter and poor salability.  Non-commercial treatments would be accomplished mechanically through the use of a hydro-axe.   After treatment the entire project area will be maintained mechanically by mowing on a 3-5 year schedule. The proposal would also close existing two-tracks that have been created by illegal off-road vehicle use.  

Project Area 2:  Eastgate Fuels.  This project is adjacent to Project Area 1 and located north of River Road between Grass Lake Road and the Oscoda Area High School, in T24N, R9E, section 32, SE¼.  This would involve the pre-commercial removal of the immature jack pine around and adjacent to the Eastgate Welcome Center.  The jack pine would be removed mechanically through a hydro-axe contract or by hand.   Follow-up treatment to improve visual appearance and reduce ladder fuels would include slash treatment, pruning of any overstory red and white pine and the treatments of individual oak stump sprouts to improve the oak component.  Approximately 15 acres would be treated.  

Project Area 3:  Red Keg Additional.  This project area is located in T25N, R5E, sections 4 & 5.  

This project involves the removal of jack pine/red pine fuels north of the Brodieville subdivisions in the Curtisville area.  Approximately 90 acres of volatile fuels will be treated through a combination of a commercial timber sale, mechanically chopping or hand cutting.  Larger oak, red and white pine as well as some aspen will be left for wildlife diversity and visual resource purposes.  The area is adjacent to an existing 10 acre wildlife opening and the resulting 100 acres of open/semi-open habitat will be managed with prescribed fire on a regular interval to keep the area free from encroaching fuels and promote habitat for a variety of plants and animals dependent on this type of disturbance pattern.
Project Area 4:  Knuth Road Additional.   This project area located within T23N, R8E, section 1.  This project is being designed to create an approximately 120 acre area of open/semi-open habitat similar to prairie ecosystems that once dominated the area.  The 120 acre area will incorporate an existing 72 acre prairie restoration project, a previous wildland fire (the 30 acre Cooperation Fire of August 16, 1998) and stringers of jack pine regeneration that separate the two.  Additional small “lobes” along the perimeter of the areas will be treated to make the area more efficient and safe for prescribed burns that will be used to maintain the area in an open condition.   Approximately 18 acres would be treated through a mechanical treatment with a hydro-axe contract to create the 120 acre opening.  An area wide trash cleanup will be instituted in conjunction with this project to eliminate potential fire start locations and improve the aesthetics of the area.

Project Area 5:  Sand Lake Fuels II.    This project area is located to the south and west of Sand Lake and adjacent to Indian Lake and Old State Roads.   The proposed action is to treat the forested stands adjacent to Indian Lake Road and south and west of the Grant Township fire hall property.  All jack pine would be removed as well as most of the smaller diameter red pine for 350 to 400 feet immediately adjacent to the roads.  The remaining portions of the stands would be harvested to a lower stem density, eliminating jack pine and discriminating against the volatile smaller diameter red pine species.  Stands south of Old State Road would be treated similarly.  Jack pine would be removed and the red pine would be thinned to reduce the flammability of the stands.  Follow-up treatments may be necessary to prune the larger pine species to reduce ladder fuels and improve the visual quality of the stands.  Where dense jack pine results in poor stocking, fill-in planting may also be necessary to create an open and park-like viewshed adjacent to the main road corridors.  The entire treatment area would encompass about 220 acres.  

Project Area 6:  Westgate Fuels.   The project area is located at the Westgate Welcome Center in Iosco County, T24N, R5E, section 24, SE ¼.   The primary objective is to reduce the fuels in and around the Welcome Center.   A secondary objective is to increase the visibility of the recreation site, as seen from River Road and M-65, to promote the safety of users, and reduce vandalism.  Treatment acreage would be about 18 acres. Treatment of the area would be completed through the thinning of the densely stocked small white, jack and red pine by hand cutting.  Material cut will be treated by hand piling and burning the piles during periods of low fire danger or by chipping the material.  In conjunction with the reduction of the density of the pine, the larger red and white pine and oaks would be pruned to reduce ladder fuels and to create a more open and park like condition.

Alternative 1: Proposed Action Summary

	Project Area
	Acres
	Vegetation
	Initial Treatment
	Maintenance
	Mitigations

	High School
	110
	 Mixed aged jack pine/red pine 
	Timber sale, Hydro-axe
	Mowing  (3-5 year rotation)
	A, D

	East Gate
	15
	Jack pine(JP) regeneration
	Hand cut immature JP, Prune RP,WP 
	N/A
	

	Red Keg
	90
	Mature jack & red pine
	Timber sale, hand removal, or mechanical chopping
	RX burn
	A, B, E

	Knuth Road
	18
	Jack pine regeneration
	Mechanical chopping
	RX Burn
	

	Sand Lake II
	220
	Mature red pine and jack pine
	Remove small diameter RP & JP via  timber sale or hand treatments
	Pruning
	A

	Westgate
	18
	Mature jack, red, and white pine
	Hand cut small diameter standing trees and prune ladder fuels
	N/A
	A, C


Mitigations:
A: Tree harvest, mechanical chopping, hydro-axe, and hand cutting can only occur between Sept.1 – April 31.  All snags greater than 9”dbh will be retained.

B: RX burn will be limited to spring burns prior to May1 or fall burns after September 1 to avoid impacts to eastern massasauga.

C: Chainsaw work can only occur between Sept. 1 and Feb. 1.

D: Mowing cannot occur between April 15 and July 15 to avoid impacts to skippers.

E: Landings, skid trails, and fire lines will avoid known Hill’s thistle locations.
1.2.2 ALTERNATIVE 2 – Non-Commercial Action

This alternative is the same as the proposed action except that no treatments would use commercial timber harvest to achieve fuel reduction objectives.  Generally non-commercial methods would include bulldozing vegetation into piles and burning.  The mitigations would remain the same for each unit.  

Alternative 2: Non-Commericial Action Summary

	Project Area
	Acres
	Vegetation
	Initial Treatment
	Maintenance
	Mitigations

	High School
	110
	 Mixed aged jack pine/red pine 
	 Hydro-axe, Hand- cutting, mechanical  chopping
	Mowing  (3-5 year rotation)
	A, D

	East Gate
	15
	Jack pine(JP) regeneration
	Hand cut immature JP, Prune RP,WP 
	N/A
	

	Red Keg
	90
	Mature jack & red pine
	Hand removal, or mechanical chopping
	RX burn
	A, B, E

	Knuth Road
	18
	Jack pine regeneration
	Mechanical chopping
	RX Burn
	

	Sand Lake II
	220
	Mature red pine and jack pine
	Remove small diameter RP & JP via hand treatments
	Pruning
	A

	Westgate
	18
	Mature jack, red, and white pine
	Hand cut small diameter standing trees and prune ladder fuels
	N/A
	A, C


Mitigations:
A: Tree harvest, mechanical chopping, hydro-axe, and hand cutting can only occur between Sept.1 – April 31.  All snags greater than 9”dbh will be retained.

B: RX burn will be limited to spring burns prior to May1 or fall burns after September 1 to avoid impacts to eastern massasauga.

C: Chainsaw work can only occur between Sept. 1 and Feb. 1.

D: Mowing cannot occur between April 15 and July 15 to avoid impacts to skippers.

E: Landings, skid trails, and fire lines will avoid known Hill’s thistle locations.
1.2.3
    ALTERNATIVE 3 – No Action

Current management of these project areas would continue with no new actions to reduce fuel loads. 

Alternative 3: No Action Summary

	Project Area
	Acres
	Vegetation
	Initial Treatment
	Maintenance
	Mitigations

	High School
	110
	 Mixed aged jack pine/red pine 
	No treatments
	N/A
	N/A

	East Gate
	15
	Jack pine(JP) regeneration
	No treatments
	N/A
	N/A

	Red Keg
	90
	Mature jack & red pine
	No treatments
	N/A
	N/A

	Knuth Road
	18
	Jack pine regeneration
	No treatments


	N/A
	N/A

	Sand Lake II
	220
	Mature red pine and jack pine
	No Treatments
	N/A
	N/A

	Westgate
	18
	Mature jack, red, and white pine
	No treatments
	N/A
	N/A


CHAPTER TWO

BIOLOGICAL ASSESSMENT

PROPOSED, THREATENED, AND ENDANGERED SPECIES

2.1 Proposed, Threatened and Endangered Species on the Huron National Forest
The following table summarizes the status of Threatened & Endangered species on the HMNF that may be within the project areas.  Each species is placed in one of the following three categories depending on their known occurrence and available habitat: 1) species occurrence has been documented in the recent past and there is occupied habitat in the project area, 2) occurrence has not been recently documented in the project area but suitable habitat is present and 3) occurrence has not been documented in the recent past and suitable habitat is not present.

Federally Threatened and Endangered Species for the HMNF (and habitat status in the project area)
	Species
	Species Status
	(1)

Suitable

Occupied

Habitat
	(2)

Suitable Unoccupied Habitat
	(3)

No Suitable Habitat
	Date Surveyed

	Indiana bat

(Myotis sodalis)
	Endangered
	Project Areas 1,3,5,6
	
	Project Areas 2, 4
	Presence

 Assumed

	Bald eagle

(Haliaeetus leucocephalus)
	Threatened
	Project Area 6
	Project Areas 1,2,3,4,5
	
	Feb. – May 2001

	Kirtland’s warbler (Dendroica kirtlandii)
	Endangered
	
	
	Project Areas 1-6
	N/A


            Endangered - Species is federally listed as endangered under the Endangered Species Act

              Threatened  - Species is federally listed as threatened under the Endangered Species Act

2.2 Species Status

2.2.1  Species with Suitable Occupied Habitat

The following discussion of each species with suitable occupied habitat includes:  1) a description of the historic range, 2) trend information when it is known, 3) a discussion of preferred habitat, 4) when applicable, a discussion of the on-forest survey work completed  and  5) identification of existing habitat within the project area.

Indiana Bat

Suitable habitat for the Indiana Bat exists within the Project Area.   Mist net surveys have not been completed within the project area and therefore, for purposes of this document, it is assumed that the habitat is occupied.

Much of the life history information for the Indiana bat is summarized in the Habitat Suitability Index (HSI) Report by Romme et al. (1995) and in the Technical Draft of the Indiana Bat Recovery Plan prepared by the Indiana Bat Recovery Team in 1999 (USDI-FWS 1999a).  New information on Indiana bat habitat requirements and distribution is developing rapidly as research and surveys continue.  This Biological Assessment incorporates the most current scientific knowledge by utilizing portions of these reports as well as new information to provide an understanding of the life history of the Indiana bat in Michigan.

The Indiana bat was listed as endangered by the FWS in March 1967.  Bat experts completed a recovery plan for the species in 1983 (USDI-FWS 1983a).  A revised draft recovery plan was released for public review in 1999 (USDI-FWS 1999a).

Distribution

Indiana Bat in Michigan

Prior to 1993, it was believed that Indiana bats spent only the summer in Michigan, and that their range extended only as far north as Lansing (CPC 1995).  The northernmost known summer maternity roost for this species in Michigan is in Eaton County near Vermontville (Kurta, 1998a).  Based on recoveries of bats originally banded while swarming or hibernating, it was also thought that Indiana bats that spent the summer in Michigan migrated to Kentucky for the winter (CPC 1995).  However, the Indiana bat was recently recorded as using Tippy Dam, Manistee County, in small numbers as a hibernaculum (CPC 1995).  During the 1994 - 2000 winter seasons, an estimated 8,924 to 19,480 bats, including four bat species, hibernated inside the hollow spillway of this hydroelectric facility (Kurta 1995a, Kurta 1995b, Kurta 1996, Kurta 1997a, Kurta 1998c, Battige 2000).  Most bats that hibernate in the spillway are little brown bats (Myotis lucifugus) and northern bats (M. septentrionalis), but a few eastern pipistrelles (Pipistrellus subflavus) and Indiana bats have been found.  The Tippy Dam structure mimics conditions found in caves (CPC 1995).  The Tippy Dam spillway shelters the third largest population of hibernating bats in Michigan, and it is the only known bat hibernaculum in the Lower Peninsula of Michigan (Kurta et. al. 1993).   However, Tippy Dam is considered sub optimal (priority 3) hibernaculum for Indiana bats because of low winter temperatures (Kurta, 1997).  According to Kurta (personal comm.), the reason there are so few Indiana bats is that Tippy Dam is outside the bat's home range and too far from hibernacula within the home range.

Occurrence of the Indiana Bat on the Huron-Manistee National Forests

It is currently unknown if the bats use habitat in the Tippy Dam area or the HMNF during the summer to raise young (USFWS 1996b).   There are no known summer records of this species on the HMNF (Baker 1983, Kurta et al. 1989, USFWS 1996a). Indiana bats have not been found on the Huron National Forest.  However, summer occurrences have been recorded both north and south of the Huron National Forest.
The maximum (nonmigratory) 24-hour travel distance reported for an Indiana bat is approximately 5 km (USFWS 1996b).  The USFWS (1996b) assumes that suitable habitat within 5 km of Tippy Dam is potential day roost and foraging habitat during the swarming period and just after bats leave the hibernacula in spring, the period when the bats are associated with the hibernacula on a daily basis.  The area within the 5 km radius of Tippy Dam is considered the Tippy Management Zone (TMZ).  Recent data suggests that the TMZ is adequate for the protection of Indiana bats during the fall swarming season.  Information on Indiana bat travel distance and roosts near Tippy Dam during the fall swarming was obtained in 1999 (Kurta 2000).    Two Indiana bats were captured during the fall swarming season and subsequently followed for about one week each after the placement of transmitters.  A total of six different roost trees, all within hardwood snags, were located during these time periods, all within 3.6 km of Tippy Dam.

Occurrence of the Indiana Bat within the Project Area

It is not known if the Indiana Bat occurs within the project area.  Suitable habitat is present, but, mist net and acoustic surveys have not been completed.   Because suitable habitat exists, but, no mist net surveys have been completed, for this analysis, I will assume that the Indiana bat may be occupying the forested habitat of the project sites.

Life History

Reproduction
Like other Myotis species, Indiana bats mate in autumn. The females store the sperm through the winter hibernation period and fertilization occurs in the spring. The females are, therefore, pregnant when they arrive at the summer maternity colony (mid April to late May) and give birth to one young in late May to early July. Juveniles become volant beginning in early July to early August.  Juveniles may mate their first autumn (USDI-FWS 1996).

Food Habits
Indiana bats eat a variety of flying insects, both terrestrial and aquatic. Reproductively-active females and juveniles may consume a greater diversity of insects than males and non-reproductively active females (USDI-FWS 1996).  By examining fecal material, Brack (1983) found that Lepidoptera (moths) comprised 48 percent of their diet while Coleoptera (beetles) made up 24 percent of their diet.

Habitat
Summer Roosting Habitat
Upon emergence from the hibernacula in the spring, females travel varying distances to their summer maternity roosts. Females emerge prior to males. Males generally do not travel as great a distance as the females, are more solitary, and at times use caves to roost in the summer (Widlak 1997).

Indiana bats typically roost in snags or live trees during the day throughout the summer although in 1997 two lactating females were found in the attic of the Canoe Creek Church (Hassinger and Butchkowski 1998).  Most roost sites are located beneath loose or exfoliating bark or in tree cavities.  Preferred roost trees are larger than nine inches diameter at breast height (dbh) and are located in decidous forested habitat where the degree of overstory canopy closure ranges from 60 to 80 percent. In general, it appears that the largest available trees with exfoliating bark or cavities with at least some daily exposure to sunlight are the most likely to be used as maternity roosts. Most roosts are within 0.6 miles from a water source. The quality of habitat for roosting decreases slightly as canopy closure increases above 80 percent or decreases below 60 percent (Romme et al. 1995).

Unlike females, which seem to prefer very large trees as maternity roosts, it appears that males are less selective and will use trees of almost any size as roosts, as long as they have loose bark or cavities under or into which to crawl (Kiser and Elliott 1996).  Summer maternity colonies found to date number 100 or fewer adults (Gardner et al. 1991).  Females in maternity colonies use multiple roosts.  Most colonies use at least one primary roost where the majority of the colony roosts together.  In Missouri, one to three  primary roosts were used (Callahan et al. 1997).  Additionally, several secondary roosts occur in the vicinity of the primary roosts (Gardner et al. 1991, Callahan et al. 1997).  Primary roosts were standing dead trees exposed to direct sunlight. Alternate roosts included both living and dead trees located within more shaded areas of forest stands. Use seems to be influenced by weather conditions.

Roost trees are naturally ephemeral.  Individual roost trees are only suitable until all bark sloughs off or the tree falls to the ground (Clawson 1986, Gardner et al. 1991, Kurta et al. 1993, Kurta et al. 1996, Callahan et al. 1997). Many are suitable only for a few years (Humphrey et al. 1977, Gardner et al. 1991), while others may last 10 to 20 years. Bats, which depend on these naturally ephemeral roosts, have developed a natural survival mechanism to find alternate roost trees when a suitable roost tree becomes unsuitable. Tree removal does not discourage Indiana bats from using dead trees nearby as roosts, and in fact, may make them more attractive by opening up the forest canopy allowing more sunlight to hit the tree making it warmer and thermally more stable (USDI-FWS 1996).

Management of an area for a perpetual supply of potential roost trees is much more important than trying to manage individual roost trees (Clawson 1986, Romme et al. 1995, Kiser and Elliot 1996, Callahan et al. 1997).  Forest Plan Standards and Guidelines for snags and den trees ensure that at least five to ten snags per acre and at least three den trees per acre are retained on all sites receiving a timber harvest treatment.  Although the exact number of snags and den trees retained will vary by management area, they will be well distributed across the landscape in all areas (USDA-FS 1986b).  Romme et al. (1995) recommend six roost trees greater than nine inches dbh per acre as optimum for Indiana bats, recognizing that males will roost in trees as small as four inches dbh.  An evaluation of the landscape distribution of dead and live trees on the HMNF shows there are vast numbers of potential roost trees within the 95 percent of the acres that are forested (USDA-FS 1998).

Results of radiotelemetry studies of Indiana bats in Michigan indicate that distance between roost trees ranged from 23 feet (7 m.) to 2.5 miles (4.1 km) (Kurta et al. 1996). Actual distance traveled by most bats when changing roost trees was generally less than 0.62 miles (1 km); however, one move of 3.6 miles (5.8 km) was observed.  Two bats banded in 1995 were recaptured in 1996 indicating fidelity to roosting areas in Michigan (Kurta et al. 1996).

Macrohabitat and microhabitat variables were measured at Indiana bat maternity sites in northern Missouri and at comparable sites where Indiana bats were not captured (Miller 1996).  No significant differences in percent land cover of the major cover types (forest, row crop, and grassland) between the site types were noted. The lack of differences in measured variables between sites suggest that additional factors (other than those associated with habitat) may be responsible for Indiana bat decline in Missouri (Miller 1996). However, significantly more large diameter trees (dbh 12") were found where Indiana bats have been captured than at unsuccessful netting sites (Miller 1996).  On the other hand, Romme et al. (1995) states  that at least 30 percent forest cover across the landscape is optimal for Indiana bats.

Site fidelity, the tendency for individuals to return repeatedly to the same site, is documented for Indiana bats. They frequently use the same trees for the time that a tree provides suitable roosting cover.   Within an individual's home range there are several roost trees.  If one roost tree is lost or becomes unsuitable, there are others in the same vicinity that can be used.  Callahan (1993) found that maternity colonies moved frequently between primary and alternate roosts depending on disturbance or climatic changes.  He also noted that the bats were locating new roost sites into late summer.  In Illinois, Gardner et al. (1991) were concerned that disturbing roosts may cause bats to expend additional energy searching for new roosts at a time when the bat's energies should be used for rearing young. They found a high degree of within-season site fidelity to specific trees by individual bats. However, they found no evidence that bats necessarily returned to the same trees in subsequent years. As long as there is an ample supply of potential roost trees in an area, protecting those roosts being used in the current season should be sufficient to protect Indiana bats.

Researchers are still learning much about summer roosting habitat, and there appears to be variability throughout the bat's range. The existence of Indiana bats in a particular area may be governed by the availability of natural roost structures, primarily dead trees with loose bark. The suitability of any tree as a roost site is determined by (1) its condition (dead or alive), (2) the quantity of loose bark, (3) the tree's solar exposure and location in relation to other trees and (4) the tree's spatial relationship to water sources and foraging areas (USDI-FWS 1996).

Foraging Habitat
Indiana bats prefer to forage in the upper canopy layers of forests where the degree of overstory canopy ranges between 50 percent and 70 percent closure.  Some foraging also takes place over clearings with early successional vegetation, along the forested borders of agricultural fields, and along strips of trees extending into more open habitats (Romme et al. 1995).

Indiana bats fitted with radio transmitters in spring of 1994 in Missouri traveled up to 6.2 miles from their release site.  Foraging areas of the female Indiana bats (n=2) averaged 844 acres.  Foraging ranges of the male Indiana bats (n=4) averaged 6,837 acres (Humphrey et al. 1977). These foraging ranges are considerably larger than those reported by Gardner et al. (1991) in Illinois.  Home ranges in Illinois were reported to be 129 acres for pregnant females, 236 acres for lactating females, 532 acres for post-lactating females, 92.5 acres for juvenile females, 143 acres for adult males, and 71 acres for juvenile males (Garner and Gardner 1992).

Streams, wetlands, small ponds, and even road ruts provide drinking water for Indiana bats as they forage during the summer months.

Hibernacula
Indiana bats hibernate in caves or abandoned mines generally between October and April.  Indiana bats have specific microclimate requirements (temperature and humidity) for winter hibernation sites.  Less than one percent of the caves and mines within the range of the species are estimated to offer suitable hibernating conditions (Gardner et al. 1991, USDI-FWS 1996).  Cave gates that restrict airflow may be partly responsible for the decline of Indiana bat populations (USDI-FWS 1999a).

Male Indiana bats often remain near the hibernaculum in the spring when they emerge from hibernation.  Hobson (1993) found six male Indiana bats among a sampling of 198 bats in the vicinity of a known hibernaculum in Virginia.  A subsequent study of Indiana bats in Virginia reports that one male radio-tracked for two weeks following departure from the hibernaculum foraged and roosted in the vicinity of the hibernaculum (Hobson and Holland 1995).

Swarming Habitat
Prior to entering the hibernaculum in the fall, bats swarm near the entrance. This swarming activity is related to mating and may continue for several weeks. Studies of fall swarming activity have shown that Indiana bats arrive at hibernacula as early as September, and continue to roost in nearby trees throughout October (Kiser and MacGregor 1997). During this time, Indiana bats are building fat reserves for the winter.

BALD EAGLE

The bald eagle is a large, predatory raptor that occurs throughout North America near seacoasts, rivers, and large lakes (Grier et al. 1983, Peterson 1986). In 1978, the bald eagle was listed as a threatened species under the ESA in Minnesota, Wisconsin, Michigan, Oregon, and Washington, and endangered in the remaining contiguous United States (Grier et al. 1983).  Populations were seriously reduced by loss of habitat, shooting, trapping, and environmental contamination.  Beginning in the early 1980's, bald eagle populations have improved due to the banning of some persistent pesticides and the ESA's recovery efforts (Beattie 1994).  In July 1995, the bald eagle was listed as threatened in all the lower 48 states (USDI 1995).

Distribution

Bald Eagle in Michigan

The bald eagle population continues to increase in Michigan.  Currently the USFWS lists 334 breeding pairs residing in Michigan.
Occurrence of the Bald Eagle on the HMNF

In 2000, there were a total of 39 active breeding territories producing 45 fledglings on or near the HMNF, which was over the HMNFs’ goal of 20 territories and 20 young produced per year (USDA 1986b).  Management direction for bald eagles on the HMNF is included in the NSBERP, the HMNFs' Bald Eagle Management Plan (USDA 1986b), and the HMNFs Land and Resource Management Plan (1986a).  In addition, Consumers Energy prepared a Bald Eagle Management Plan for bald eagle protection on Consumers Energy Hydroelectric Project areas in response to the Federal Energy Regulatory Commission (FERC) licensing requirements.  The Plans cover two projects, Hodenpyl and Tippy, on the Manistee River, three projects, Rogers, Hardy and Croton, on the Muskegon River, and six projects, Mio, Alcona, Loud, Five Channels, Cooke and Foote, on the Au Sable River (Consumers Power Company 1995).  Several studies have documented the biology and ecology of the bald eagle on the HMNF (Bowerman and Giesy 1991, Grubb et al. 1992).    
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Occurrence of the Bald Eagle in the Project Areas

There are two Bald Eagle territories adjacent to project area 6.  Both of these territories are associated with the Loud Pond impoundment on the Au Sable River.  Reproductive success of these nests have been tracked via annual surveys of the nests.  The first nest Io-01 has averaged 1.56 young for the past nine years.  The other territory was established in 1999 about ½ mile from project area 6.  This nest (Io-08) has produced an average 1  young per year.  Known perched for this territory are within a ¼ mile of the project area.  There are no territories associated with the other project areas.

Life History

Reproduction

The bald eagle is a large raptor. The characteristic adult plumage consists of a white head and tail with a dark brown body.   Breeding pairs of bald eagles are monogamous for life. The breeding season varies throughout the U.S., but typically begins in the winter for the southern populations and progressively shifts toward spring the further north the populations occur. The typical nest is constructed of large sticks and lined with soft materials such as pine needles and grasses. The nests are very large, measuring up to six feet across and weighing hundreds of pounds.  It is believed that the same pair of eagles use several nests year after year. Female eagles lay an average of two eggs; however, the clutch size may vary from one to three eggs. The eggs are incubated about 35 days. The young fledge 9 to 14 weeks after hatching and at approximately 4 months the young eaglets are on their own. 
Food Habits

Bald eagles forage primarily on fish, but are opportunistic and frequently feed on carrion, waterbirds, and mammals.  A detailed account of bald eagle biology and habitat can be found in Evers (1994).  Fish are the primary food source but bald eagles will also take a variety of birds, mammals, and turtles (both live and as carrion) when fish are not readily available. Adults average about three feet from head to tail, weigh approximately 10 to 12 pounds and have a wingspread that can reach seven feet. Generally, female bald eagles are somewhat larger than the males. 

Habitat

Breeding habitat most commonly includes areas close to (within 4km) coastal areas, bays, rivers, lakes, or other bodies of water that reflect the general availability of primary food sources including fish, waterfowl, and seabirds (Andrew and Mosher 1982, Green 1985, Campbell et al. 1990). Preferentially roosts in conifers or other sheltered sites in winter in some areas; typically selects the larger, more accessible trees (Buehler et al. 1991, 1992). Perching in deciduous and coniferous trees is equally common in other areas (e.g., Bowerman et al. 1993). Communal roost sites used by two or more eagles are common, and some may be used by 100 or more eagles during periods of high use. Winter roost sites vary in their proximity to food resources (up to 33 km) and may be determined to some extent by a preference for a warmer microclimate at these sites. Available data indicate that energy conservation may or may not be an important factor in roost-site selection (Buehler et al. 1991). In Saskatchewan lakes, density was positively correlated with abundance of large fishes (Dzus and Gerrard 1993). In winter, may associate with waterfowl concentrations or congregate in areas with abundant dead fish (Griffin et al. 1982); often roosts communally at night in trees that are used in successive years. Wintering areas are commonly associated with open water though in some areas eagles use habitats with little or no open water if other food resources (e.g. rabbit or deer carrion) are readily available. Avoids areas with nearby human activity (boat traffic, pedestrians) and development (buildings) (Buehler et al. 1991). BREEDING: Usually nests in tall trees or on cliffs near water. Nest trees include pines, spruce, firs, cottonwoods, oaks, poplars, and beech. Ground nesting has been reported on the Aleutian Islands in Alaska, in Canada's Northwest Territories, and in Ohio, Michigan, and Texas. Nests located on cliffs and rock pinnacles have been reported historically in California, Kansas, Nevada, New Mexico and Utah, but currently are known to occur only in Alaska and Arizona. Same nest may be used year after year, or may alternate between two nest sites in successive years. In British Columbia, nests with overhead canopy of foliage were most successful (Palmer 1988). See Livingston et al. (1990) for model of nesting habitat in Maine, Wood et al. (1989) for characteristics of nesting habitat in Florida (most nests in live pine trees). In Oregon, most nests were within 1.6 km of water, usually in largest tree in stand (Anthony and Isaacs 1989). In Colorado and Wyoming, forest stands containing nest trees varied from old-growth ponderosa pine to narrow strips of riparian vegetation surrounded by rangeland (Kralovec et al. 1992).   
HMNF in Context with a larger Scale Analysis

Michigan is one of 24 states within the area encompassed by the Northern States Bald Eagle Recovery Plan (NSBERP).  The NSBERP's goal is to have 1,200 occupied breeding areas distributed over a minimum of 16 states within the region by the year 2000, with an average productivity of at least 1.0 young per occupied nest (Grier et al. 1983).  De-listing goals for this region were met in 1991 (Clark 1999).  As of 1993, de-listing goals for the lower 48 States were close to being met (Beattie 1994) and in 1999 the Fish and Wildlife Service proposed to remove the bald eagle from the list of endangered and threatened wildlife (Clark 1999). 

2.2.2  Species with No Suitable Habitat

The area evaluated in this BA does not provide suitable habitat for the Kirtland’s Warbler.  The following is the rationale used to make this determination:

Jack pine in the project areas is generally too old (greater than 22 years of age), have low stem densities, and are not large enough (area) to support occupation. There are no records of Kirtland’s Warbler nesting in any of the project areas including current surveys from 2001.  The project areas do not contain “essential habitat” as defined by the Kirtland’s Warbler Recovery Plan (1976, revised 1985) and the Kirtland’s Warbler Management Plan for Habitat in Michigan (1981), or as Kirtland’s Warbler Management Prescription Area 4.5 as defined by the Land and Resource Management Plan for the Huron-Manistee Nation Forests. 

Based on this rationale, the Kirtland’s warbler will not be analyzed further in this document.

2.3  Analysis of  Proposed Actions on Proposed, Threatened and Endangered Species
Potential effects to Proposed, Threatened, and endangered species with suitable habitat are analyzed below.  Species that have not been documented historically or currently no suitable habitat exists in the project area will not be affected by the proposed actions (regardless of the alternative).  Therefore the Kirtland’s Warbler does not warrant further analysis in this BA.

2.3.1 Alternative 1 – Proposed Action

INDIANA BAT

Direct, Indirect and Cumulative Effects

Two of the project areas (Areas 2,4) do not have suitable habitat for Indiana Bats.   These two areas consist of young jack pine under 6” dbh on dry uplands.  Due to the relatively young age of the stands snags are nearly absent from the project areas.  Snags that are present are too small to provide adequate roosting habitat to any forest dwelling bat.

Four of the project areas (Areas 1, 3, 5,and 6) have marginal Indiana Bat habitat.  These sites are conifer dominated dry uplands.  Indiana bats may use any large dead tree for roosting that has exfoliating bark.  Tree form rather than species seems to be most important, however, it is important to note that most roosts have documented in deciduous forest types (shagbark hickory, slippery elm, American Elm, cottonwood, northern red oak, post oak, white oak, shingle oak, sassafras, sugar maple, silver maple, green ash, and bitternut hickory).  Large snags are not present in most of the areas, especially deciduous snags.  However, by project design, all snags over 9”dbh will be retained. 

There are two factors to consider when determining affects to the Indiana bat: 1) likelihood of presence of the species in the project area, and 2) what effects the proposed actions would have to the species if it is in the project areas.

Likelihood of Indiana Bat Presence in the Project Areas 

It is highly unlikely that the species is in the project areas based on the suitability of habitat present in the project areas and the distance of known hibernacula to the project areas that Indiana bats could migrate from.  The project areas represent poor habitat for the Indiana bat.  The project areas are primarily dry upland young aged confer dominated systems.  Optimal and suitable habitat for the Indiana bat would consist of riparian influenced mature deciduous stands with substantial numbers of large dying or dead trees.  Based on surveys on the fall swarming radio telemetry studies on the Manistee National Forest and maternity sites within its summer range in southern Michigan, the bat seems to prefer mature floodplain or beaver flooded hardwood stands.  This data is consistent with data presented in habitat suitability models described by Romme et. al.   Indiana bats have not been documented to use jack pine, red pine, and northern pin oak, species that dominate the project areas.  

In addition, the distance and number of hibernacula that are within migration distance of the Indiana bat is important in order to establish the number of bats that may be occupying the Huron National Forest.  As stated before, the only known hibernacula within migration distance to the project areas is Tippy Dam.   The population of Indiana bats using this hibernacula is estimated to be less than 60 and more than likely less than 20 individuals. (Kurta et. al 1997) There are approximately 35 million acres of  private, state, and federal lands that these 60 bats could disperse to within migration distance of Tippy dam.  Approximately 1 million acres of this is managed as National Forest System lands or about 3% of the possible migration area.  Of this 3 % there are 40, 554 acres of optimal habitat (lowland hardwood) on the Huron-Manistee National Forests.  There are approximately 348,000 acres of suitable deciduous (oak, northern hardwood, and aspen) habitat on the Huron-Manistee National Forests.  Assuming all of the Indiana bats at Tippy Dam were dispersing to the Huron-Manistee National Forest and not to 97% of the possible habitat available to them, there are approximately 400, 000 acres of suitable deciduous habitat available or 6,600 acres per bat.  Therefore, using a binomial probability calculation, the likelihood of a bat being present on any given acre of this suitable habitat is less than  .01%.  Given this extremely low probability and the fact that none of the project areas would classify as this preferred habitat, the likelihood that the Indiana bat is occupying the project areas is so low that it is insignificant and immeasurable.

Effects of the Proposed Actions

The project limits all harvesting of standing living trees and standing dead trees (less than 9” dbh) to between Sept. 1 and April 31.  Therefore, the Indiana bat will not be present in any of the project areas during implementation due to migration and hibernation of the species.  Based on this, even if Indiana bats were using the project areas, there would be no direct effects of mortality, injury, or harassment because the species would not be present.  The project will leave all standing dead trees greater than 9”dbh, therefore, if the species were using the project areas any potential roosts would be retained.  Due to the limited size of the projects, their dispersed nature across the landscape, and the abundance of undisturbed forest around the project areas, recruitment of future roosts will not be affected.  Based on this, indirect effects to habitat will be insignificant and immeasurable based on the ephemeral nature of snags and the ability of the bat to adapt to this natural process.

Based on the above discussion, Alternative 1, the Proposed Action will have no direct or indirect effects to the Indiana bat because it will not be present in the project areas when the actions occur and there will be no affects to its habitat because the likelihood that the bat is using the project areas is so low, its immeasurable, and the actions will not remove any current roosts or potential roosts beyond natural ephemeral variation.  

Cumulatively, the proposed actions will not contribute any direct or indirect affects that would affect the species as a whole across its range.  Therefore, there are no cumulative effects from this project on the Indiana bat.

BALD EAGLE

Direct,  Indirect and Cumulative Effects

Project areas 1,2,3,4,5 do contain nesting habitat or territories for the bald eagle.  There are no known perches or winter roosts within the project area.  These areas may represent upland foraging habitat for the species but not primary foraging habitat for the species.  There are no actions associated with the proposed actions that will have a direct affect on the bald eagle because it is not present.  The actions will not kill, injure, or harass the species.  The proposed actions may improve foraging conditions in the project area because it will create open savannah or grassland like conditions.  These conditions will provide greater exposure of carrion and prey to the bald eagle.  However, given the limited size of these projects and being that the bald eagle primarily feeds on fish, the benefits to these upland foraging areas are insignificant.

Project area 6 is adjacent to two known bald eagle territories associated with Loud Pond Impoundment.  

Each nest is on the north side of the lake, opposite the project area.  The first nest is about one half mile from the project area, the second is about 1 mile.  There is a known perch on the south side of the impoundment about ¼ mile from project area 6.

There are no activities associated with the proposed actions that will directly injure or kill a bald eagle.  The proposed activities could disturb or harass the eagles especially during reproduction when disturbance could cause the eagles to lift off their nests and abandon eggs. However, the proposed actions will occur outside of the sensitive nesting period of the bald eagle.  In addition, a high level of noise disturbance is already present via a highway adjacent to the project area and recreationists on Loud Pond.  Based on reproductive success of the territories, this back round disturbance does not appear to affect the eagles.  Given the locations of the nest (across the pond), and given the timing of the proposed actions, harassment due to noise of the operations will not affect the bald eagle.  Changes in habitat will be minimal within the project area.  The proposed actions call for removing small diameter trees and hand pruning ladder fuels on larger trees.  Neither of these vegetative structural components are important to the bald eagle or its habitat.  Therefore, there will be no indirect effects to the species based on habitat change.

Cumulatively, the proposed actions will not contribute any direct or indirect effects that would affect the bald eagle population across the Forest.  Therefore, there are no cumulative effects from this project on the species.

2.3.2 Alternative 2 – Non-Commercial Treatments Only 
INDIANA BAT

Direct, Indirect and Cumulative Effects
Essentially this project will have the same affects as Alternative 1.  Two of the project areas (Areas 2,4) do not have suitable habitat for Indiana Bats.   These two areas consist of young jack pine under 6” dbh on dry uplands.  Due to the relatively young age of the stands snags are nearly absent from the project areas.  Snags that might be present are too small to provide adequate roosting habitat to any forest dwelling bat.

Four of the project areas (Areas 1, 3, 5,and 6) have marginal Indiana Bat habitat.  These sites are conifer dominated dry uplands.  Indiana bats may use any large dead tree for roosting that has exfoliating bark.  Tree form rather than species seems to be most important, however, it is important to note that most roosts have documented in deciduous forest types (shagbark hickory, slippery elm, American Elm, cottonwood, northern red oak, post oak, white oak, shingle oak, sassafras, sugar maple, silver maple, green ash, and bitternut hickory).  Large snags are not present in most of the areas, especially deciduous snags.  However, by project design, all snags over 9”dbh will be retained. 

There are two factors to consider when determining effects to the Indiana bat: 1) likelihood of presence of the species  in the project area, and 2) what affects the proposed actions would have to the species if it is in the project areas.

Likelihood of Indiana Bat Presence in the Project Areas 

It is highly unlikely that the species is in the project areas based on the suitability of habitat present in the project areas and the distance of known hibernacula to the project areas that Indiana bats could migrate from.  The project areas represent poor habitat for the Indiana bat.  The project areas are primarily dry upland young aged confer dominated systems.  Optimal and suitable habitat for the Indiana bat would consist of riparian influenced mature deciduous stands with substantial numbers of large dying or dead trees.  Based on surveys on the fall swarming radio telemetry  studies on the Manistee National Forest and maternity sites within its summer range in southern Michigan, the bat seems to prefer mature floodplain or beaver flooded hardwood stands.  This data is consistent with data presented in habitat suitability models described by Romme et. al.   Indiana bats have not been documented to use jack pine, red pine, and northern pin oak, species that dominate the project areas.  

In addition, the distance and number of hibernacula that are within migration distance of the Indiana bat is important in order to establish the number of bats that may be occupying the Huron National Forest.  As stated before, the only known hibernacula within migration distance to the project areas is Tippy Dam.   The population of Indiana bats using this hibernacula is estimated to be less than 60 and more than likely less than 20 individuals. (Kurta et. al 1997) There are approximately 35 million acres of  private, state, and federal lands that these 60 bats could disperse to within migration distance of Tippy dam.  Approximately 1 million acres of this is managed as National Forest System lands or about 3% of the possible migration area.  Of this 3 % there are 40, 554 acres of optimal habitat (lowland hardwood) on the Huron-Manistee National Forests.  There are approximately 348,000 acres of suitable deciduous (oak, northern hardwood, and aspen) habitat on the Huron-Manistee National Forests.  Assuming all of the Indiana bats at Tippy Dam were dispersing to the Huron-Manistee National Forest and not to 97% of the possible habitat available to them, there are approximately 400, 000 acres of suitable deciduous habitat available or 6,600 acres per bat.  Therefore, using a binomial probability calculation, the likelihood of a bat being present on any given acre of this suitable habitat is less than  .01%.  Given this extremely low probability and the fact that none of the project areas would classify as this preferred habitat, the likelihood that the Indiana bat is occupying the project areas is so low that it is insignificant and immeasurable.

Effects of Alternative 2

The project limits bulldozing living trees and standing dead trees (less than 9” dbh) to between Sept. 1 and April 31 therefore the Indiana bat will not be present in any of the project areas during implementation due to migration and hibernation of the species.  Based on this, even if Indiana bats were using the project areas, there would be no direct effects of mortality, injury, or harassment because the species would not be present.  The project will leave all standing dead trees greater than 9”dbh, therefore, if the species were using the project areas any potential roosts would be retained.  Due to the limited size of the projects, their dispersed nature across the landscape, and the abundance of undisturbed forest around the project areas, recruitment of future roosts will not be affected.  Based on this, indirect affects to habitat will be insignificant and immeasurable based on the ephemeral nature of snags and the ability of the bat to adapt to this natural process.

Based on the above discussion, Alternative 1, the Proposed Action will have no direct or indirect effects to the Indiana bat because it will not be present in the project areas when the actions occur and there will be no affects to its habitat because the likelihood that the bat is using the project areas is so low, its immeasurable, and the actions will not remove any current roosts or potential roosts beyond natural ephemeral variation.  

Cumulatively, the proposed actions will not contribute any direct or indirect effects that would affect the species as a whole across its range.  Therefore, there are no cumulative effects from this project on the Indiana bat.

BALD EAGLE   


Direct, Indirect and Cumulative Effects

Project areas 1,2,3,4,5 do contain nesting habitat or territories for the bald eagle.  There are no known perches or winter roosts within the project area.  These areas may represent upland foraging habitat for the species but not primary foraging habitat for the species.  There are no actions associated with the 

proposed actions that will have a direct affect on the bald eagle because it is not present.  The actions will not kill, injure, or harass the species.  The proposed actions may improve foraging conditions in the project area because it will create open savannah or grassland like conditions.  These conditions will provide greater exposure of carrion and prey to the bald eagle.  However, given the limited size of these projects and being that the bald eagle primarily feeds on fish, the benefits to these upland foraging areas are insignificant.

Project area 6 is adjacent to two known bald eagle territories associated with Loud Pond Impoundment.  Each nest is on the north side of the lake, opposite the project area.  The first nest is about one half mile from the project area, the second is about 1 mile.  There is a known perch on the south side of the impoundment about ¼ mile from project area 6.

There are no activities associated with the proposed actions that will directly injure or kill a bald eagle.  The proposed activities could disturb or harass the eagles especially during reproduction when disturbance could cause the eagles to lift off their nests and abandon eggs. However, the proposed actions will occur outside of the sensitive nesting period of the bald eagle.  In addition, a high level of noise disturbance is already present via a highway adjacent to the project area and recreationists on Loud Pond.  Based on reproductive success of the territories, this back round disturbance does not appear to affect the eagles.  Given the locations of the nest (across the pond), and given the timing of the proposed actions, harassment due to noise of the operations will not affect the bald eagle.  Changes in habitat will be minimal within the project area.  The proposed actions call for removing small diameter tree and hand pruning ladder fuels on larger trees.  Neither of these vegetative structural components are important to the bald eagle or its habitat.  Therefore, there will be no indirect affects to the species based on habitat change.

Cumulatively, the proposed actions will not contribute any direct or indirect affects that would affect the bald eagle population across the Forest.  Therefore, there are no cumulative affects from this project on the species.

2.3.3 Alternative 3 –  No Action

INDIANA BAT

Direct, Indirect, and Cumulative Effects:

There are no activities that will directly affect the Indiana Bat as proposed by this action.  There are no actions that would directly cause mortality, harm, or harassment to the species.  There are no actions that will further alter existing habitat for the species from baseline conditions.  Therefore, there are no direct or indirect affects to the Indiana Bat.   There are no cumulative affects to the Indiana bat because there are no direct or indirect affects that would contribute towards a cumulative affect.

BALD EAGLE

Direct, Indirect, and Cumulative Effects:

This alternative will not directly affect the bald eagle or its habitat.  There are no proposed actions that will harm, harass, kill the bald eagle or alter its current habitat.   There are no actions that will affect foraging habitat of the Bald Eagle.  There are no actions that will contribute to a cumulative effect to the species.

2.4  Effects Determintations

Based on the analysis presented in chapter 2.3, implementation of the alternatives will have the following effects on these species:

Effect Determinations for Federally Endangered and Threatened Species and Their Habitat

	SPECIES
	Alternative 1 Proposed Action
	Alternative 2 Non-Commercial Alternative
	Alternative 3

 No-Action Alternative

	Indiana Bat


	No Effect
	No Effect
	No Effect

	Bald Eagle


	No Effect
	No Effect
	No Effect

	Kirtland’s Warbler*
	No Effect
	No Effect
	No Effect


Species marked with an asterisk (*) have no suitable habitat within the project area.

CHAPTER THREE

BIOLOGICAL EVALUATION

REGION 9 FOREST SENSITIVE SPECIES

3.1  Region 9 Forest Senistive Species on the Huron – Manistee National Forest

This Biological Evaluation (BE) includes a brief description of the habitat for those species found on the Region 9 Sensitive Species List for the HMNF (02/00) followed by an analysis of potential effects associated with each alternative being considered. This assessment evaluates the effects of alternatives in order to:

· Avoid or minimize impacts to Regionally sensitive species, whose viability has been identified as a concern (FSM 2670.32).

· If impacts cannot be avoided, analyze the significance of the potential adverse effects on the population or its habitat within the area of concern and on the species as a whole (FSM 2670.32).

The following table summarizes the status of sensitive species on the HMNF and within the project area.  Each species is placed in one of the following three categories depending on their known occurrence and available habitat: 1) species occurrence has been documented in the recent past and there is occupied habitat in the project area, 2) occurrence has not  been recently  documented in the project area but  suitable habitat is present and 3) occurrence has not been  documented in the recent past and suitable habitat is not present.

Regional Forester Species on the Huron Shores Administrative Unit

	WILDLIFE

SPECIES
	(1)

Suitable

Occupied

Habitat
	(2)

Suitable Unoccupied Habitat
	(3)

No Suitable Habitat
	Date Surveyed

	Henslow Sparrow
	
	
	Project Areas 1-6
	

	Cerulean Warbler
	
	
	Project Areas 1-6
	

	Northern Goshawk
	
	Project Areas 1-6
	
	5/22/01

	Short -eared owl
	
	
	Project Areas 1-6
	

	Red Shouldered hawk
	
	Project Areas 1-6
	
	5/22/01

	Black Tern
	
	
	Project Areas 1-6
	

	Yellow Rail
	
	
	Project Areas 1-6
	

	Trumpeter Swan
	
	
	Project Areas 1-6
	

	Prairie Warbler
	
	Project Areas 1-6
	
	05/17/01

	Spruce Grouse
	
	Project Area 1
	Project Areas 2-6
	05/16/01

	Common Loon
	
	
	Project Areas 1-6
	

	Migrant Loggerhead Shrike
	
	
	Project Areas 1-6
	

	Black Crowned Night Heron
	
	
	Project Areas 1-6
	

	Connecticut Warbler
	
	Project Areas 1-6
	
	7/05/01

	Wood Turtle
	
	
	Project Areas 1-6
	

	Blandings Turtle
	
	
	Project Areas 1-6
	

	Eastern Massasauga
	Project Areas 1-6
	
	
	Presence Assumed

	Lake Sturgeon
	
	
	Project Areas 1-6
	

	Lake Herring (cisco)
	
	
	Project Areas 1-6
	

	River Redhorse
	
	
	Project Areas 1-6
	

	Channel Darter
	
	
	Project Areas 1-6
	

	Michigan bog Grasshopper
	Project Area 1
	Project Areas 2,3,4,5,6
	
	08/15/01

	Dusted Skipper
	Project Areas 1-6
	
	
	Presence Assumed

	Henry's Elfin
	
	
	Project Areas 1-6
	

	Frosted Elfin
	
	
	Project Areas 1-6
	

	Southern Grizzled Skipper
	Project Areas 1-6
	
	
	Presence Assumed


	PLANT SPECIES
	
	
	(1)

Suitable

Occupied

Habitat
	(2)

Suitable Unoccupied Habitat
	(3)

No Suitable Habitat
	

	Genus


	Species
	Common Name
	
	
	
	Survey Completed

	Agoseris 
	glauca
	pale agoseris
	
	Project Areas 1-6
	
	17-Jul-2001

	Asclepias 
	purpurascens
	purple milkweed
	
	Project Areas 1-6
	
	17-Jul-2001

	Astragalus
	canadensis
	Canadian milkvetch
	
	Project Areas 1-6
	
	13-Sep-2001

	Cirsium 
	hillii
	Hill's thistle
	Project Area 3
	Project Areas 1,2,4,5, 6
	
	13-Sep-2001

	Prunus 
	alleghaniensis
	Alleghany plum
	
	Project Areas 1-6
	
	13-Sep-2001

	Trichostema
	brachiatum
	false pennyroyal
	
	Project Areas 1-6
	
	13-Sep-2001

	Wet/Mesic Species, Open Areas
	
	
	
	
	

	Armoracia
	lacustris
	lake cress
	
	
	Project Areas 1-6
	

	Eleocharis
	engelmanii
	Engelman's spike rush
	
	
	Project Areas 1-6
	

	Juncus 
	brachycarpus
	small-headed rush
	
	
	Project Areas 1-6
	

	Juncus 
	vaseyi
	Vasey's rush
	
	
	Project Areas 1-6
	

	Lycopodiella 
	subappressa
	northern appressed clubmoss
	
	
	Project Areas 1-6
	

	Poa
	paludigena
	bog blue grass
	
	
	Project Areas 1-6
	

	Psilocarya
	scirpoides
	bald rush
	
	
	Project Areas 1-6
	

	Rudbeckia 
	fulgida
	showy coneflower
	
	
	Project Areas 1-6
	

	Sporobolus
	heterolepis
	prairie dropseed
	
	
	Project Areas 1-6
	

	Forested Areas
	
	
	
	
	
	

	Cynoglossum
	boreale
	northern wild comfrey
	
	Project Areas 1-6
	
	15-Jun-2001

	Cypripedium 
	arietinum
	ram's head lady slipper
	
	Project Areas 1-6
	
	15-Jun-2001

	Dalibarda 
	repens
	false-violet
	
	
	Project Areas 1-6
	

	Juglans 
	cinerea
	Butternut
	
	
	Project Areas 1-6
	

	Liparis
	liliifolia
	lily-leaved twayblade
	
	
	Project Areas 1-6
	

	Malaxis 
	brachypoda
	white adder's mouth
	
	
	Project Areas 1-6
	

	Panax
	quinquefolius
	American ginseng
	
	
	Project Areas 1-6
	

	Pterospora
	andromedea
	pine drops
	
	Project Areas 1-6
	
	13-Sep-2001


3.2 Species Status
Determining whether a species has habitat within the project area is dependent upon the extent of the project area and the proposed actions within that area.  Because many species occupy special niches within the landscape, it is important to look at how the proposed actions influence each of these niches.  

3.2.1 Summary of Species with Suitable Occupied Habitat
Eastern Massasauga

The Eastern Massasuaga prefers sphagnum bogs, fens, swamps, marshes, shrub-dominated peatlands, wet meadows, and floodplains to dry woodland; prefers seasonal wetlands with mixture of open grass-sedge areas and short closed canopy (edge situations). 

In Michigan, habitat generally includes a wintering area of low woods, bogs, fens, or marshes, and a summering area of drier ground, usually grassy with low shrubs; hibernates in mammal burrows, crayfish burrows, rock crevices, or tree root systems, or sometimes under partially submerged trash, barn floors, or in basements (Moran, in Johnson and Menzies 1993).

Births occur mainly from late July through early September. Breeding and births occur in late summer in northern New York, where most females breed apparently every two years (Johnson 1992). Biennial breeding by females also has been suggested for other areas (e.g., Pennsylvania), though annual reproduction may occur in Wisconsin (see Ernst 1992; see also Anton, in Johnson and Menzies 1993). In Michigan, gives birth in late July or August (Moran, in Johnson and Menzies 1993). Litter size 2-14 (mean 6-11 in different studies). Females sexually mature in 3 years (Behler and King 1979).

Control of woody vegetation is needed to maintain suitable open habitat in some areas. In New York, massasaugas used artificial clearings in a shrub swamp; clearings were created by cutting and burning in late winter (Johnson 1992). See Johnson and Leopold (1998) for further information on habitat management in a central New York peatland. 

See Jaworski (in Johnson and Menzies 1993) for information on woody plant control methods (hand cutting, mowing, burning, herbicides) used in Ohio. Burning should be done in spring before snake emergence from hibernation or in the fall; mowing should be done when snakes are not likely to be on the surface. See Hay (in Johnson and Menzies 1993) for further suggestions. (Natureserve)

Michigan Bog Grasshopper (Secretive Locust)

This species has been collected from 9 Michigan counties; records for 2 of these (Iosco, Missaukee) are known only from the late 1930s or early 1940s. The habitat of this insect may not be fully known.  Hubbell and Cantrall (1938) suggest that it may occur in almost any habitat that is shrubby yet open enough for full sunlight exposure through large parts of the day. However, the species is best known from bogs where leatherleaf (Chamaedaphne calyculata) and Labrador tea (Ledum groenlandicum) typically occur in dense stands underlain by deep, hummocky sphagmum.  These bogs often are surrounded by stands of jack pine and some tamarack which may encroach along the margins of the bog. The species also has been documented on bracken fern, in open groves of aspen and pines (Vickery and Kevan 1985), in early shrub thicket stages of second-growth hardwood forests, in shrubby undergrowth in jack pine barrens (Hubbell and Cantrall1938), and in northern wet prairies and intermittent wetlands (Higman et al. 1994).

The best source for life history and ecological data remains Hubbell and Cantrall’s species description (1938). As the common name implies, the species is secretive and may only be detected where it is abundant. Hubbell and Cantrall (1938) observed that this insect spends most of the day sunning itself, shifting its position to follow the path of the sun and moving to the undersides of twigs and branches or on the trunks of trees for the night. Males are most commonly observed sunning themselves on the branches of leatherleaf or on the trunks and branches of jack pine and tamarack (Vickery & Kevan 1985). They tend to remain motionless, largely hidden by their cryptic coloration. When they do move, they appear jerky and nervous, leaping two to three times in a rapid zigzag fashion down the tree. If they reach the ground, they may burrow into moss or plant debris. Females typically remain hidden

closer to the soil surface. Mating has been observed in the field in mid to late September, usually on trunks of trees over 5-6’ tall (H. Ballard 1989 pers. comm.). Hubbell and Cantrall (1938) noted that pairs have been observed to remain in copula for up to twelve hours. During oviposition, which has only been observed in captivity, eggs were laid on twigs rather than in the soil, and were suspended in a frothy material which hardened into brown globose masses from 8-12 mm in diameter. In the wild, it is

thought that the eggs are laid in the soil of surrounding uplands rather than in sphagnum, and that the early instars (immature stages) later migrate to bogs from their margins (Hubbell & Cantrall 1938). Ballard (1995 pers. comm.) suggested that this orthopteran may be more of an arboreal species than a ground-dweller, since most of the individuals he observed were found in the shrubs and trees. He pointed out that oviposition may in fact take place on the branches of shrubs rather than in the soil of adjacent uplands. The secretive locust is univoltine (one generation each year), overwintering in the egg stage. The eggs presumably hatch in early summer.

The secretive locust may occur in locations affected by gypsy moth defoliation, but the species (like all grasshoppers) is immune to the type of Bacillus thuringiensis (Bt) used to control the gypsy moth. They are, however, adversely impacted by Dimilin, a regulated pesticide for restricted use, that is sometimes used by private landowners and which affects growth in orthopterans. Because habitat needs are unclear, the maintenance of a mosaic of suitablupland and wetland habitats in their natural state is prudent until further research more clearly defines specific habitat requirements.  (Michigan Natural Features Inventory)

Dusted Skipper

This species is found in open dry fields, open woodland, barrens, mid grass and tall grass prairies, foothills and prairie gulches (Scott, 1986; Opler, 1992, 1999). This skipper is found in bluestem grasslands, and often on pine or pine-oak barrens, oak savannas, and on various kinds of rock outcrops. Old fields, airports, woodland clearings, and power-line swaths are also utilized especially eastward where the species is probably more common. In New Jersey adults also occur (usually not as singles) in boggy habitats with Andropgon glomeratus. Most of the more natural habitats are subject to fire, and the immatures (usually larvae) must either survive burning or adults be good colonists (Shapiro, 1965 in Opler and Krizek, 1984; Pyle, 1981). Western populations [turneri] inhabit relatively undisturbed canyons and open pine woods from 5300' to 7200'(1600-2200m). Males perch in flat clearings or gullies, usually on the ground (Stanford, 1981) westward and on bare spots on sand or rock or paths eastward.

Larvae eat A. gerardii in the Ozark region, but the species seems to be associated with S. SCOPARIUS Michx. in Colorado (Ferris and Brown, 1981) and in most of the east. Adults take nectar from Japanese honeysuckle, blackberry, wild strawberry, vervain, red clover, phlox, and wild hyacinth (Opler and Krizek, 1984), and from blackberry, strawberry, and clover (Stanford, 1981). Adults nectar mainly on Penstemon species in the western Great Plains and Rocky Mountain foothills (Opler, pers. obs.).   Adults have a short flight from mid May-early June in the Rocky Mountains and much of the Midwest and Northeast. They occur in April southward. Larva hatch in late spring (late May or June most places) and are probably more or less active most of the summer but may aestivate some. Larvae overwinter within a tent of several leaves sewn together attached to host plant well off the ground (Stanford, 1981; Opler and Krizek, 1984). When mature, the larva lives in a sealed nest at the base of the host. Pupation occurs in spring in a sealed case at the base of the grass clump 1-3 inches above ground (Heitzman, 1974, in Opler and Krizek, 1984). All populations here considered this species are univoltine in spring.

The species appears to be somewhat tolerant of some habitat alteration, based on association with old fields, woodland clearings, airports, and powerline swaths. However, fragility may be increased as the skipper is usually found in localized colonies (Opler and Krizek, 1984). Prairies and Woodlands containing food plants are threatened by weedy invasion in some parts of the range. In prairies, necters mainly on Penstemon species. (Natureserve)

Southern Grizzled Skipper

The grizzled skipper inhabits large open areas in oak-pine barrens, disturbed areas, and along trails.  It has a scattered distribution in the northern half of the Lower Peninsula south to Montcalm County.  It ranges throughout the Northern Hemisphere.  Currently, records from 13 counties in northern lower Michigan exist.

This skipper has a single brood and flight period between May.3 and June 8.  Adults nectar on bearberry, blueberry, dandelion, wild strawberry, and birdfoot violet. Males patrol and occasionally perch all day in open areas in their search for receptive females. Eggs are deposited singly on leaves of the host plant. Caterpillars feed within shelters of webbed leaves.  Eggs are laid on wild strawberry  in Michigan.  Larvae overwinter in a nest of dried leaves. (Nielson 1999)

Hill’s Thistle

Hill’s thistle typically occurs in jack pine barrens, oak savannas and dry sand prairie ecosystems, in open to moderately shaded conditions (Voss 1996; Higman & Penskar 1999b).  However, it has also been observed in alvar limestone pavement communities (Higman & Penskar 1999b) and under red pine plantations (HMNF 2000).  This species seems to tolerate many types of disturbance, probably related to its evolutionary association with fire-dependent ecosystems (Penskar 1997).  

Hill’s thistle is a perennial that persists two to five years or more.  Flowering occurs from June to August, typically two years after the establishment of the rosette (Higman & Penskar 1999b).  Flowers produce abundant wind dispersed seeds, but are vulnerable to insects and fungi.  Increasing litter accumulation from fire suppression is thought to inhibit seedling establishment.  The species can also reproduce vegetatively by adventitious buds that from along lateral roots (Higman & Penskar 1999b).   

Northern lower Michigan is the range-wide stronghold for this species, particularly the dry sandy outwash and ice contact areas of Crawford County (Penskar 1997; Higman & Penskar 1999b).   The majority of Forest populations are found on the Huron NF, with scattered, infrequent occurrences in similar ecosystems on the Manistee NF.  Known threats to populations include over-planting of tree species and fire suppression, both of which lead to closed-canopy conditions in preferred habitats (Ostlie & Bender 1990).  
3.2.2 Summary of Species with Suitable Unoccupied Habitat

Spruce Grouse

A species of northern coniferous forests of various species compositions, but always including short-needled trees. Forest types inhabited range from boreal forest and wet spruce forests in the far north to jack pine-spruce, jack pine, or spruce-fir associations in the southeastern portions of the range (from Minnesota east), and in southwestern Canada, lodgepole pine, usually with small inclusions of clumped spruce (Redmond et al. 1982, Boag et al. 1979, Pietz and Tester 1982, Boag and Schroeder 1992). In Alaska, habitat is white spruce and birch, or black spruce (Ellison 1973), especially the dense spruce forests along rivers (Bent 1932). Robinson (1980) concluded that in the northeast, Spruce Grouse prefer wet lowland forests, but also use adjacent uplands occasionally. However, farther west, the species becomes less dependent on swamps and increasingly prefers more upland habitat. 

Though forest species composition varies across the range, the habitat has certain features in common throughout. One regular component of habitat everywhere is inclusion of areas with an understory of low berries, especially vaccinium spp., an important food source. The key feature is a forest structure that provides good cover for these ground-nesting birds. This means either live branches from 0-4 meters above ground level, or sufficient tree density to create suitable escape cover. Lodgepole and jack pine forests must be young enough that trees have not begun to self-prune. Generally, they must be less than about 12 m in height. Thus in areas where grouse occupy jack pine and lodgepole pine forests, they are essentially a successional species. Populations may be highest in earlier stages of post-fire succession (Boag and Schroeder 1987). Older pine forests are used only when subdominant spruce are also present. Mature fir stands will also self-prune and become unsuitable. Mature spruce stands are more suitable (Robinson 1980; Keppie, pers. comm.). 

Redmond et al. (1982) compared habitat in New Brunswick and southwestern Alberta. The lodgepole pine forests in the latter had sparse shrub cover, whereas the fromer's jack pine-spruce forest habitat had much greater (about 10x) shrub cover. In northern Washington state, were found to preferentially occupy mixed lodgepole pine/Engelmann spruce stands (Ratti et al. 1984). In Maine, preferred lowland conifer habitat (Hedberg 1980). 

Largely arboreal in winter, less so in summer. Roost and feed in trees in winter, but nest and feed on the ground as well as feed in trees in the spring and summer. In Minnesota, Pietz and Tester (1982) found that grouse preferred jack pine upland in winter, and moved into black spruce bogs for nesting and summer range. When jack pine stands were occasionally used for nesting, the ground cover and tree density was similar to that of the black spruce nesting areas. In this study spruce grouse and sympatric ruffed grouse (BONASA UMBELLUS) overlapped in winter range, but not in summer habitat choices. Keppie (pers. comm.) however, commented that Ruffed Grouse are often seen in Spruce Grouse range in summer elsewhere. In other studies where jack pine uplands were not available, spruce grouse remained in black spruce lowlands year round (Pietz and Tester 1982). A study in Maine showed that the grouse used more open forest areas in summer than winter, probably because of greater availability of summer foods in more open areas (Hedberg 1980, Allan 1985). Similar patterns were found in New York (Chambers, pers. comm.). During the summer molting period, males in the Maine study area used areas where the forest canopy was more closed compared to the areas used by females (Hedberg 1980). A species of northern coniferous forests, ranging from the northern limits of spruce forest in Alaska and Canada, south into the mountains of northeastern Oregon and northwestern Wyoming, and east just into the northern tier of states from Minnesota eastward. Its habitat includes a variety of forest types from boreal forest and wet spruce forests in the far north to dry jack pine and lodgepole pine forests in portions of its southern range. This great variety of habitats have in common two main features--they always include a short-needled tree component and trees with live branches to ground level, at least in patches of the area, if not throughout. In pines, spruce grouse is essentially a mid-successional species, lasting until low branches begin to die out because of self-thinning. 

These requirements relate to the biology of the bird: it is resident year-round throughout its range, feeding entirely on short conifer needles in the winter, and it is a ground-nesting bird, requiring low branches for cover. Secure throughout much of their range, but declining or very rare, occurring only in small, isolated populations, along the southern fringe, especially in the east. There, the range of the species has been reduced by human land-use and development patterns. In some areas, the problem is habitat destruction by deforestation, in others it is overmature forest structure. In those regions where spruce grouse have declined, the species would benefit from forest management designed to keep pockets of habitat in earlier successional stages. Information is needed on optimal size and distribution of such "pockets."
Since the grouse is apparently only declining in the southern portion of its range, the following discussion of management requirements is directed entirely at this region. Little work has so far been directed at management practices for spruce grouse. A few studies have produced results suggestive of management strategies. Chambers (pers. comm.) suggested that fire management may be a good tool in pine habitat. Good habitat in Alaska's Kenai Peninsula had stands varying from 60 to 200 years old, due to past fires (Ellison 1973). Hohf et al. (1987) concluded that mixed species timber management, in particular, management for a mixture of lodgepole pine and Engelmann spruce, is best in the southwestern portion of its range. Vermont studies indicate overmature spruce is poor habitat. Keppie (pers. comm.), after years of study across Canada, is convinced that the key to good management is to provide a continual supply of extensive areas of dense stands of trees with live branches 0-4 m above ground. Chambers (pers. comm.) has concluded that the species does best in younger to middle-aged habitats. From the above it can be concluded that management directed at the landscape level, with a goal of producing a mosaic of jack pine or lodgepole pine and pine-spruce stands in an array of age states from regenerating to mature, and including lowland spruce forest patches, is most likely to be beneficial for this species. The optimal size of even-aged stands within such a mosaic, the spatial pattern, or the overall size of the landscape complex has not been determined. A logical starting point is to maintain a distance between appropriate habitat patches that is less than the known average dispersal distance of spruce grouse, i.e., no more than a few kilometers. Either fire or harvest/planting management is feasible. The second important aspect of management is to minimize or eliminate hunting pressure in areas where populations are small, fragmented and marginally viable. It is not clear what level of hunting pressure the species can withstand in areas with extensive habitat and healthy populations. Although it has not been studied directly, many have speculated that because the species is so "tame" it may be easy to over-hunt. (Natureserve)


Red Shouldered Hawk

The distribution of breeding red-shouldered hawks has apparently shifted from their historical range in the southern Lower Peninsula to their present concentration in the northern Lower Peninsula.  Breeding records are known from 42 Michigan counties. Currently, however, most breeding activity occurs mainly in two Lower Peninsula regions centering on  Manistee County in the northwest and on the Straits area, from Cheboygan and Emmet counties to Alpena County (Ebbers 1991).   High concentrations of nesting red-shouldered hawks with good reproductive success have been documented in the Manistee county area (Ebbers 1989).  Also, recent survey work in Cheboygon, Emment, and Otsego counties (Pigeon River Country and Indian River forest areas) revealed numerous new nest locations that were highly successful over a two year period (Cooper et al. 1999).  The Pigeon River Country and Indian River state forests areas and the Manistee County area provide good habitat for this species and these areas probably are important in terms of maintaining a viable population in Michigan.

In Michigan red-shouldered hawks utilize mature forested floodplain habitat, especially along the Manistee River.  However, the majority of nests in Michigan have been found in large (usually >300 acres.), relatively mature deciduous or mixed forest complexes (medium to well stocked pole or saw timber stands).  Typically these forest complexes have wetland habitats nearby or wetlands interspersed among these forested habitats (Cooper et al. 1999).  Wetland areas such as beaver ponds, wet meadows and lowland forest are used primarily for foraging purposes (Howell and Chapman 1997).  Upland openings are also used to some extent for foraging habitat (Evers 1994).  Nests are typically placed in mature deciduous trees.  American beech is the most commonly documented nest tree in Michigan and the presence of mature beech trees in forest stands may be an important factor that influences hawk utilization (Cooper et al. 1999, Ebbers 1989)  However, a variety of nest trees have been utilized in Michigan (e.g., aspen, birch, ash, oak, etc.) which seems to indicate that tree structure and not the type of tree species is the most important factor that influences use of a tree for nest placement (Cooper et al. 1999).  Nests are typically placed 35-40 feet above the ground but below the canopy, in a crotch 1/2 to 2/3 of the way up the tree (Ebbers 1989; Johnsgard 1990, Bednarz and Dinsmore 1981, Cooper et al. 1999).  Also, nest sites tend to be housed in dense stands of timber with a closed canopy structure and very near wetland habitat (typically within 1/8 mile) (Johnsgard 1990, Cooper et al. 1999).

The red-shouldered hawk is a highly territorial breeder, and territories and nest sites are often reused for

many years (Craighead & Craighead 1956, Bent 1937).  In a recent two-year study in Michigan, territorial re-occupancy was high (78% of breeding territories were reoccupied between years) and nest re-occupancy between years was reported at a high rate as well (50% of the same nests  were re-used between years) (Cooper et al. 1999).  This species is very vocal in territorial defense as well as during its high-flying nuptial displays. The large, bulky nests are built of twigs and are usually “decorated” with greenery and other materials. Two to four eggs are typically laid. Eggs are incubated for about one month primarily by the female, while the male supplies food to her, and later also to the chicks.  Great-horned owls and raccoons are common nest predators.  The young fledge at about six weeks of age and begin to breed typically at two years old. Prey includes small rodents and birds, snakes, frogs, crayfish, and larger insects, with the proportion taken varying in different locations and possibly over time (Palmer 1988).  The bird hunts below the forest canopy and in open, nearby wetlands by perching and waiting for prey.  They may also glide low to the ground and surprise prey up close (Palmer 1988).

The primary threat to this species in Michigan is habitat alteration and destruction due to timber harvest, road construction, and residential development (Evers 1994).  Habitat manipulation directly impacts the species by alteration of suitable structure around the nest site and indirectly by influencing the abundance, distribution, and vulnerability of prey species. Fragmentation of forest stands and the creation of larger openings favor the immigration of nest competitors and predators such as the red-tailed hawk (Buteo jamaicensis) and great-horned owl (Bubo  virginianus) (Bryant 1986).

These species can either displace a nesting pair or directly depredate young and/or adults from a nest site.  Management practices that maintain greater than 70% canopy closure, retain large trees for nesting, and conserve large contiguous blocks of deciduous or mixed forest stands and associated wetland habitat should benefit this species. Currently management has focused on maintaining the critical components of individual home ranges such as the nest area, post fledgling area, and foraging area.  
Northern Goshawk
Little is known about the historical distribution of the goshawk in Michigan. Early accounts indicate that it was found occasionally in the summer and was more common in the north (Gibbs 1879, Cook 1893, Barrows 1912, Brewer et al.1991). During the 1940s breeding records were documented from 7 counties and it was noted that the bird was a local breeder from Roscommon County northward (Brewer et al. 1991). During the 1980s, Breeding Bird Atlas (BBA) surveyors confirmed 73 breeding records documented among 35 counties, mostly in the northern Lower Peninsula (NLP) and Upper Peninsula (UP). Fourteen probable breeding records and 77 possible records were also documented during BBA surveys, most of which were in the NLP and UP (Brewer et al. 1991).

Goshawks prefer large tracts of forest with an intermediate amount of canopy closure, small forest openings for foraging, and an open understory. This species can be found in a variety of forest types such as coniferous stands, deciduous stands, riverine forests, and cultivated conifer stands.

In Michigan, goshawks are apparently residential but evidently the young will move south in the fall. The goshawk is a highly territorial bird that is thought to maintain pair bonds for life. Typically, goshawks exhibit strong nest site fidelity and may use a nesting area for decades (Ottawa National Forest 1995).  Goshawks typically select large deciduous trees to nest in and they usually place nests on horizontal limbs against or quite near the trunk (Johnsgard 1990). Nests are usually placed 40-50 ft. high in a tree with a significant protective canopy above the nest. They construct nests of twigs and sticks and usually decorate the nest with green sprigs. Nest tree species are variable however, birch, maple, and conifers are frequently used (Ottawa National Forest 1995). Nests are usually near a water source and plucking posts (i.e.,perches used to pluck feathers or fur from prey) are usually within 50 m of the nest site (Johnsgard 1990). Eggs are laid in late March or April and the majority of the eggs hatch in May. Goshawks typically produce 2-3 eggs and incubation often lasts for 4-5 weeks. The female is solely responsible for incubation and is fed by the male. Young may fledge from mid-June to mid-July (approximately 35-36 days of age) and remain dependent on their parents until 70-80 days of age (Brewer et al. 1991). The diet of the goshawk is primarily composed of moderate sized birds and mammals.  Primary prey items in the Great Lakes Region include ruffed grouse, snow-shoe hare, and the red squirrel.  This species hunts primarily by two methods. One is the perch-and-watch technique and the other is searching flights through the forest. They may also make use of vegetation as cover during low ground hunting-flights in order to surprise prey (Johnsgard 1990).  Nest productivity and the abundance of active nests has been correlated to prey abundance. Goshawks tend to be more abundant and

nests more productive when snowshoe hare and ruffed grouse populations are high. This typically results in ten year population cycles Erdman et al. 1997).

The primary threat to this species in Michigan is habitat alteration and destruction due to timber harvest (Brewer et al. 1991), road construction (Ottawa National Forest 1995), and residential development. Habitat manipulation directly impacts the species by alteration of suitable structure around the nest site and indirectly by influencing the abundance, distribution, and vulnerability of prey species. Fragmentation of mature forest stands and the creation of larger openings favor the immigration of nest competitors

and predators such as the red-tailed hawk (Buteo jamaicensis) and great-horned owl (Bubo virginianus)(Brewer et al. 1991). These species can either displace a nesting pair or directly depredate young and/or adults from a nest site. Management practices that maintain moderate canopy closure, preserve large trees for nesting, and conserve large contiguous blocks of hardwoods or mixed forest stands should benefit this species. Currently management has focused on maintaining the critical components of individual home ranges such as the nest area, post fledgling area, and foraging area.  (Michigan Natural Features Inventory)

Prairie Warbler
Michigan is on the northern periphery of the prairie warbler’s range (Evers 1994). Breeding activity primarily occurs in the Lower Peninsula. Evidence of breeding in the Upper Peninsula has only been documented in Baraga County (i.e. juvenile birds observed) (Evers 1994 and Walkinshaw 1959) and Delta County (Brewer et al. 1991).  Most populations and solitary singing males are confined to dune and shoreline habitats along the Lake Michigan coast (Brewer et al. 1991). Largest populations are located in Mason and Benzie counties, and this species is now scarce in the high plains area, where it was once abundant (Evers 1994). Nesting is confirmed in Benzie and Livingston counties; nesting is probable in Cheboygon, Kalkaska, Crawford, Alcona, Mason, Muskegon, Newaygon, Van Buren (Brewer et al. 1991), Allegan, Presque Isle, Alpena, and Berrien counties (Michigan Natural Features Inventory unpublished data 1999); nesting is possible in Delta, Emmet, Leelanau, Oscoda, Wexford, Lapeer, Ottawa, Kalamazoo, Jackson.

The prairie warbler prefers upland scrub-shrub habitats.  Optimal breeding habitats are usually associated with poor soils and include brushy dune/lakeshore communities, fallow fields with scattered trees, young jack pine stands, pine plantations (especially Christmas tree plantings), oak clearcuts, and powerline right-of-ways (Ever 1994).  Large openings surrounding or containing clumps of shrubs are typical components of breeding habitat. Populations typically exploit sites for short periods of time because preferred breeding habitat (early seral) coincides with rapid structural change in plant structure and composition (Evers 1994).

This species is a neo-tropical migrant that breeds in Michigan. Breeding in Michigan typically takes place from late May through mid-July. Prairie warblers place their nests in a shrub or sapling, usually 1-10 ft above the ground. The nest is a compact cup of plant fibers, small dead leaves, grasses, bud scales, fern and seed down, and lined with hair and/or feathers. Eggs are typically laid in June and young hatch within 11 – 15 days after eggs have been laid. Typically, 3-5 eggs are produced and are solely incubated by the female. The young are altricial at the time of hatching and are tended by both parents. Most young fledge between 8 –10 days old and remain dependant on the parents for an additional 30 – 35 days after hatching (Baicich and Harrison 1997). The diet of the prairie warbler consists of a variety of small invertebrates. Adults glean insects and spiders from vegetation and young are

primarily fed caterpillars (Evers 1994).   (Michigan Natural Features Inventory)

Populations of the prairie warbler have declined nation-wide (Askins 1993) as well as in Michigan (Evers 1994).  Globally this species seems secure but populations in the Mid-west are of moderate to high management concern (Robinson et al. 1999). Histori-cally, prairie warblers in Michigan were common in the north-central (i.e., jack pine plains) and southwestern lower peninsula. Currently, Michigan populations are small and disjunct, which results in isolated populations that are forced to be self-sustaining or dependent on the sporadic immigration of individuals into the population. As a result of the diffuse nature of Michigan prairie warbler populations, it is difficult to assess the relative rarity of this species (Evers 1994). Michigan currently supports large areas of apparently suitable habitat (i.e., jack pine plains), however many of these areas remain unoccupied. The reasons for this are not well understood and some researchers have suggested that the habitat requirements of the prairie warbler may be much more specific than anticipated. Conditions on the wintering grounds also might explain declines in Michigan and throughout the Mid-west (Evers 1994). Major threats to the prairie warbler in Michigan are habitat loss and cowbird parasitism, which significantly lowers nesting success. Further, nesting success is significantly hampered due an extremely high rate of nest predation (which effects nearly 80% of all nesting attempts). Typical nest predators include snakes, chipmunks, and blue jays (Nolan 1978).

Management practices that are beneficial to the prairie warbler include prescribed burning, allowing natural succession to proceed in fields, creating large cut-over areas, maintenance of large thickets in agricultural areas, and establishment of pine plantations (Askins 1993). Dune/shoreline habitats should be protected since they often provide excellent habitat for prairie warblers and apparently support viable populations in Michigan (Evers 1994). Before creating early seral habitats for the prairie warbler in a largely forested area, managers should assess the impacts on other species, such as forest interior birds. Extensive tracts of forest should not be fragmented with numerous open areas, since many species are patch size sensitive and cowbird parasitism increases as habitats become more fragmented. Rather, large contiguous blocks of open habitats and forest should be aggregated into separate areas to abate the adverse effects of fragmentation on open-land and forest interior species (Askins 1993, Petit et al. 1995). Prairie warbler management is most likely compatible with Kirtland’s warbler management, pine barrens restoration, and regeneration of upland intolerant tree species such as oak, pines, and aspen.  (Michigan Natural Features Inventory)

Connecticut Warbler

The Connecticut warbler breeds in spruce and tamarack bogs, dry ridges, poplar and aspen woods, moist areas with low shrubby growth, thick undergrowth, or sapling thickets.   It inhabits thickets of low wet woods or wet meadows in migration. (Terres 1980, Harrison 1978). Non-Breeding individuals use woodlands, forest borders, and shrubby clearings (Ridgely and Tudor 1989).  The Connecticut warbler nests on the ground, in small hollows, moss mounds, bogs, in grasses or weeds, or at the base of shrubs (Harrison 1978).  It eats insects and spiders obtained from cracks and crevices of bark; feeds on or near ground (Terres 1980).

Pale Agoseris

This member of the aster family is restricted to open areas in dry, acidic, sandy soil (Higman & Penskar 1996a; Voss 1996).  It is often observed in grass-dominated clearings in jack pine barrens and savannas, and along roadsides (Higman & Penskar 1996a).  Frequently associated with topographic depressions, or “frost pockets”, this species has been extensively surveyed for in likely habitats surrounding known populations with little success (Higman & Penskar 1996a).  

Pale agoseris is only known to occur in four counties in Michigan; the Huron NF contains one of the largest meta-populations in the state.  Michigan populations are considered to be disjuncts for this western species, approximately 600 miles away from the main range (Higman & Penskar 1996a).  Known threats to populations include fire suppression, and over-planting with tree species.  Potential habitat is located only on the Huron NF.  
Purple Milkweed

Located on sandy soils in a variety of habitats both moist and dry, this perennial herb is found under open to partially shaded light conditions.  Likely habitats are identified as dry open woodlands (especially oak and oak-pine), prairies, shrub thickets, and shores (Voss 1996; Choberka et al. 2000).  Purple milkweed flowers in June and July, and fruit development occurs into August (Choberka et al. 2000).

The one known occurrence on the Manistee National Forest is a damp hardwood forest border.  This species was not tracked by the State of Michigan until 2000, so little information is available on population distribution, habitat fidelity, or threats to populations.  The State began tracking the plant because of documented declines in populations at the few known locations.  The cause of these population declines in unknown.  Collections made in St. Clair and Jackson Counties with intermediate characteristics suggest the possibility of hybridization with A. syriaca, common milkweed (Voss 1996).   

Canadian Milkvetch

This species occurs in open woods, river-banks, moist shores, dry prairies, marshy ground, and along roadsides, in full sun or under partial shade (Voss 1985; Gleason & Cronquist 1991; MNFI 2000c).  Although it is widely distributed through much of the United States and Canada, Canadian milkvetch is listed as threatened in Michigan (MNFI 2000c).  Occurrences are scattered throughout the southern and central lower peninsula, and throughout the western upper peninsula as well (MNFI 2000c).  

Allegheny Plum

This shrub species occurs in remnant prairies, old fields, openings in jack pine barrens, and along roadsides (Voss 1985; Penskar 1993c; Higman & Penskar 1996e).  It appears to be highly shade intolerant, and is further restricted to sites with well-drained, acid Grayling sands (Higman & Penskar 1996e).  Alleghany plum typically flowers in April; the fleshy fruits ripen in August and are dispersed by birds and mammals (Higman & Penskar 1996e).    

MNFI (1999) element occurrence records show approximately 40 occurrences of this species, many of which are distributed within the Manistee NF and the Huron NF.  Recent surveys on the Manistee NF indicate dozens of new locations along roadsides in Manistee County.  Known threats to populations include fire suppression, over-planting of tree species, herbicide spraying, and development (Penskar 1993c).  

False Pennyroyal

This species is typically a calciphile, growing over limestone and dolomite bedrocks, but has also been documented in sandy fields (Voss 1996; MNFI 2000m).  There is a single documented occurrence on the Manistee NF, which is located in a dry sandy opening in Newaygo County.  Known threats to populations include ORV damage.  
Northern Wild Comfrey

This perennial herb is known to occur in woodland borders, openings, and clearings, or under dense shade in coniferous or mixed woods including fir, cedar, spruce, pine, birch, aspen, beech and maple, especially in sandy or rocky soil (Voss 1996).  Observations on the Mio Ranger District indicate that the species may be found on outwash sands in small depressions or swales associated with cold air drainages (MacKinnon unpublished).  Other Forest locations occur in a mesic stand of mixed hardwoods and aspen, above a creek under a power line, at the edge of a leatherleaf bog under red pine, and along a roadside (HMNF 2000).  

The distribution of northern wild comfrey in Michigan is concentrated in the upper peninsula and northern lower peninsula, although there are a few populations located in the central portion of the state as well.  On the Manistee NF, occurrences are documented in Mason and Muskegon counties; on the Huron NF the species is known from Iosco, Alcona, and Oscoda counties (Voss 1996; HMNF 2000).  Known threats to populations have not been documented.  This species is not listed as threatened, endangered, or of special concern in Michigan; however, it has a national rank of N3 (NatureServe 2001).  

Ram’s Head Lady Slipper

This uniquely-shaped orchid occurs in three different habitats, 1) cool, dense, balsam-cedar-spruce swamps, usually as a single flowering stem, 2) nearly pure sand, mulched with pine or cedar needles (Case, 1987) often in larger numbers and, 3) mesic sandy loam or clay soils under partial shade of mixed forests (HMNF 2000). There are four known occurrences of this species on the Forests.  Three populations are located on the Huron NF, one in a mature jack pine savannah and two in wet habitats.  One occurrence on the Manistee NF is a jack pine stand.  Known threats to populations include timber harvesting activities, ORV damage, and possibly canopy closure in jack pine habitats (Ostlie 1990c).  In wetter habitats, changes in hydrology and loss of canopy cover are the major threats.  

Pine Drops

Forty three occurrences of this species have been reported from Michigan, 22 of which are post- 1978 records. The majority of these are associated with forested dune communities ranging from Ottawa to Keeweenaw County, with concentrations in Keeweenaw, Emmet, and Leelanau counties. Additional occurrences are widely scattered from Ottawa and St. Clair counties in

southern Lower Michigan and from Drummond Island to Ontonagon County in the western Upper Peninsula. All occurrences were reported in low numbers ranging from a single individual to 11 stems, or in many cases simply indicated as ‘rare.’ Seventeen occurrences occur on public lands or designated preserves. None of these occurrences, however, are under specific active protection.

In Michigan, pine-drops is known from dry woods containing conifers such as pines, hemlock, spruce, balsam fir, or white cedar, and frequently including aspen or birch. Many occurrences are associated with dry to dry mesic forests of sand dunes along the Great Lakes shorelines, while two occurrences have been reported from maple forests. This species typically occurs in forested habitats with a well-developed needle duff. Associated herbaceous species that have been noted include large leaved aster (Aster macrophyllus), Hepatica (Hepaticaspp.), spotted coralroot (Corallorhiza maculata), wintergreen (Gaultheria procumbens), and various ferns.

Lacking chlorophyll, Pterospora is thought to be dependent upon a fungus that froms a mycorrhizal relationship (a mutually beneficial association of a fungus and plant root) with a forest tree (likely a conifer) and Pterospora, to obtain nutrients. The fungal mycelia (the thread-like stands that collectively from the underground body of a fungus individual) from a sheath around the roots, isolating the roots from direct contact with the soil. Because there is no evidence that it is directly parasitic on a forest tree, it is considered a saprophyte by some, or alternatively, a parasite on the fungus (Bakshi 1959, Voss 1996). Further study is necessary to resolve these alternative viewpoints. The stems arise from a tight ball of mycorrhizal roots, producing flowers at about 4 weeks, the first typically opening in June. New shoots and inflorescences, however, can be produced throughout the growing season. Fruiting usually occurs in late July and August. Depending upon the size of the plant, from 20-128 fruiting capsules are produced, each bearing up to 4800 short-lived (3-9 weeks), wind-dispersed seeds. Germination in the greenhouse or lab has been unsuccessful, as has transplantation, thus suggesting that pine drops is sensitive to disturbance. Apparently, it isn’t easy to replicate the specific biological and ecological conditions required for germination and establishment. Michigan populations have all been reported to be small (the largest comprised of 11 stems), as was the case for populations studied by Bakshi (1959). However, some populations in the Great Lakes region have been reported “in great quantities” (Voss 1996). Populations have also been noted as sporadic, not appearing every year, although Garlitz observed one population consistently over a 16-year period (MNFI element occurrence record #038).  (Michigan Natural Features Inventory)

3.2.3 Summary of Species with No Suitable Habitat

Based on habitat assessments of the project areas, the following sensitive wildlife species were determined to have un–suitable habitat in the project areas by Dave Riegle, District Wildlife Biologist: Henslow sparrow, cerulean warbler, short-eared owl, black tern, yellow rail, trumpeter swan, common loon, migrant loggerhead shrike, black crowned night heron, wood turtle, blandings turtle, lake sturgeon, lake herring, river redhorse, channel darter, henry’s elfin, and frosted elfin.  These species have specific habitat requirements not found in the project areas.  

District Botanist, Sara Stebbins, determined that the following sensitive plant species had un-suitable habitat conditions in the project areas:  lake cress, engleman’s spike rush, small-headed rush, vasey’s rush, northern appressed clubmoss, bog blue grass, showy coneflower, prairie dropseed, false-violet, butternut, lily-leaved twayblade, white adder’s mouth, and American ginseng. These species have specific habitat requirements not found in the project areas.  

3.3  Anaylsis of Proposed Actions on Sensitive Species

Potential effects to sensitive species with suitable occupied or unoccupied habitat are analyzed below.  Species that have not been documented in and/or no suitable habitat exists in the project area will not be affected by the proposed actions (regardless of the alternative).  Therefore the Henslow sparrow, cerulean warbler, short-eared owl, black tern, yellow rail, trumpeter swan, common loon, migrant loggerhead shrike, black crowned night heron, wood turtle, blandings turtle, lake sturgeon, lake herring, river redhorse, channel darter, henry’s elfin, frosted elfin, lake cress, engleman’s spike rush, small-headed rush, vasey’s rush, northern appressed clubmoss, bog blue grass, showy coneflower, prairie dropseed, false-violet, butternut, lily-leaved twayblade, white adder’s mouth, and American ginseng do not warrant further analysis in this BA.

3.3.1 Alternative 1 – Proposed Action

Northern Goshawk

The northern goshawk is not present in the project areas.  Suitable habitat is present in the project areas but due to their proximity to roads and young age class of the stands, it is relatively poor nesting habitat.  The proposed actions will alter this habitat to an open savannah like condition.  The result of these actions will create conditions that are suitable for foraging but will remove poor potential nesting habitat for the species.  Given the limited nature of each of these actions in size and scope, the poor quality of the habitat present, and absence of the species in the project areas the proposed actions are expected to have no impacts on the species or its viability.

Red Shouldered Hawk

The Red-Shouldered hawk is not present in the project areas.  Suitable habitat is adjacent to one project area.  The proposed actions will not alter this habitat.  The result of these actions will create conditions that are suitable for foraging but not nesting.  Given the limited nature of each of these actions in size and scope, the poor quality of the habitat present, and absence of the species in the project areas the proposed actions are expected to have no impacts on the species or its viability.

Prairie Warbler

The Prairie warbler is not present in the project areas.  Suitable habitat is present in the project areas but it is marginal nesting habitat because this species prefers open shrubby landscapes, dune/shorelines, and large early succession stage habitats such as Kirtland’s Warbler habitat.  The proposed actions will alter this habitat to an open savannah like condition and remove young jack pine that could potential serve as a nesting area.  These fuels breaks will succeed to limited shrubby states before each area is maintained.  They may continue to serve as limited habitats for the species after implementation.  However, given the limited nature of each of these actions in size and scope, the limited amount of the habitat present, and absence of the species in the project areas the proposed actions are expected to have no impacts on the species or its viability.
Spruce Grouse

The spruce grouse is not present in Project Area 1, the only deemed to have suitable habitat by District Biologist David Reigle.  The proposed actions will alter this habitat to an open savannah like condition.  The result of these actions will create conditions that will remove potential habitat for the species.  Given the limited nature of each of these actions in size and scope, the quality of the habitat present, and absence of the species in the project areas the proposed actions are expected to have no direct impacts on the species.  It may remove potential habitat for the species but due to the small size of this habitat, its current unoccupied status, and the relative abundance of this habitat in the area it is unlikely that the proposed actions will create problems with viability of the species.

Connecticut Warbler

The Connecticut Warbler is not present in the project areas.  Suitable habitat is present in the project areas but due it its dry upland nature, most is relatively poor nesting habitat.  The proposed actions will alter this habitat to an open savannah like condition.  The result of these actions will create conditions that will remove poor habitat for the species.  Given the limited nature of each of these actions in size and scope, the poor quality of the habitat present, and absence of the species in the project areas the proposed actions are expected to have no impacts on the species or its viability.

Eastern Massasauga

The eastern massasauga may be present in the project areas.  All of the areas represent upland summer habitat for the species.  The proposed timber removal actions are timed to occur outside of the summer occupation.  Based on this, these actions will not impact the species.  Prescribed burning must occur before or after summer occupation.  Therefore, these actions will not impact the species.  The resulting habitat should benefit the species.  Kingsbury has noted that open upland habitats w/ scattered trees improve forage species and solar exposure for the eastern massasauga.  Therefore the proposed actions may indirectly benefit the species.

Michigan Bog Grasshopper (Secretive Locust)

The Michigan Bog Grasshopper is present in Project Area 1.  It is not present in the other project areas but they may each provide limited potential habitat for the species.  It appears that the species is tied to bogs or leatherleaf systems for at least part of their life cycle.  They overwinter in an egg stage and mate in mid to late September on the trunks of trees.  Timing mitigations should be sufficient to limit impacts to this species.  Habitat will be altered by the proposed actions.  The removal of trees may increase water tables such that the leatherleaf present in the location of the species will persist even with greater canopy exposure.  Consultations with Quent MicNichols, District Sivilculturist, confirms that prior cutting in jackpine in leatherleaf systems has resulted in persisting leatherleaf.   Residual trees should provide sufficient mating and oviposition strata for the species although data regarding density of habitat is limited.  In conclusion, the proposed activites may impact individuals of the species but because habitat should be relatively intact post treatment, the viability of the species should remain intact.

Dusted Skipper

The dusted skipper may be present in all of the project areas.  The project areas contain suitable habitat for the species especially those habitats at the edge of the project areas.  The proposed actions will occur during periods when the dusted skipper overwinters as a larvae stage in a sealed case attached to host plants.  Restricting the harvesting to these times will minimize direct impacts to the species. Non-commercial treatments of smaller material (hydro-axe or mowing) will not occur between April 15 and July 15 and therefore will not affect host or nectar plants.  Habitat for the skipper should improve as a result of the proposed actions by allowing more sun exposure to ground vegetation and thus increasing the number and vigor of nectaring and host plants.  

Southern Grizzled Skipper

The Southern Grizzled Skipper may be present in all of the project areas.  The project areas contain suitable habitat for the species especially those habitats at the edge of the project areas.  The proposed actions will occur during periods when the dusted skipper overwinters as a larvae stage in a sealed case attached to host plants.  Restricting the harvesting to these times will minimize direct impacts to the species. Non-commercial treatments of smaller material (hydro-axe or mowing) will not occur between April 15 and July 15 and therefore will not affect host or nectar plants.  Habitat for the skipper should improve as a result of the proposed actions by allowing more sun exposure to ground vegetation and thus increasing the number and vigor of nectaring and host plants.  

Pale Agoseris, Purple Milkweed, Canadian Milkvetch, Allegheny Plum, Ram’s Head Lady Slipper 

These species are not present in the project areas.  Habitat for these species is marginal due to nearly complete canopy closure in most units.  The resulting condition post treatment should be beneficial to the species by opening the canopy and providing more solar exposure for future colonization.   Ground disturbance caused by timber activities or mechanical treatments may provide disturbed areas for seed germination without competition.  Overall, there are no direct impacts to the species and the treatments should benefit future opportunities for the species.

Hill’s Thistle

Hill’s Thistle is present in the Project Area 3.  Habitat for this species is marginal in the project area due to nearly complete canopy closure in most units.  The proposed treatments include adequate mitigations to prevent direct impacts to known plants.  Resulting conditions post treatment will benefit the species by opening the canopy and providing more solar exposure for future colonization.   Ground disturbance caused by timber activities or mechanical treatments may provide disturbed areas for seed germination without competition.  Overall, the treatments should benefit the species.

Pine Drops

This species is not present in the project areas.  Present conditions in the project areas provide suitable habitat for the species, although, degree of canopy closure needed by the species has not been established.  However, herbaceous species associations suggest that a greater degree of canopy closure is necessary for the species.  The resulting conditions may move the project areas away from suitable habitat by reducing canopy closure.  However, ample habitat of this type is present adjacent to all of the project areas.  Therefore, the proposed actions will not directly impact the species but they may remove potential habitat without affecting viability.  

False Pennyroyal

This species is not present in the project areas.  Information of habitat and effects of management practices is limited for this species.  The only known occurrence of the species on the forest occurred in an opening.  The treatments will provide opening like conditions and therefore may provide a similar habitat for future colonization.  There will be no direct affects to the species and the treatments may provide opportunities for the species. 

Northern Wild Comfrey

This species is not present in the project areas.  This species appears to have a wide variety of habitats including openings, forested edges, closed canopy forests, and highly disturbed clearings.  Given this, the resulting conditions should have no net affect change for future habitat of the species.  Therefore, there will be no direct impacts to the species or its habitat. 
3.3.2 Alternative 2 – Non-Commercial Treatments

The actions associated with Alternative Two are nearly identical to those under Alternative One.  The most striking difference between the two alternatives is that non-commercial activities often are more ground disturbing (bulldozing).  For a majority of the sensitive species the analysis presented in Alternative One is appropriate for the Alternative Two.  However, the following species will experience different impacts based on the change in implementation:

Michigan Bog Grasshopper (Secretive Locust)

The Michigan Bog Grasshopper is present in Project Area 1.  It is not present in the other project areas but they may each provide limited potential habitat for the species.  It appears that the species is tied to bogs or leatherleaf systems for at least part of their life cycle.  They overwinter in an egg stage and mate in mid to late September on the trunks of trees.  Timing mitigations should be sufficient to limit some impacts to this species.  However, bulldozing will destroy or remove some of this leather leaf habitat and may destroy overwintering larvae.  Habitat will be altered by the proposed actions.  The removal of trees may increase water tables such that the leatherleaf present in the location of the species will persist even with greater canopy exposure.  However, the system will respond more slowly because bulldozing jack pine will affect the leatherleaf by uprooting and damaging individual plants.   Residual trees should provide sufficient mating and oviposition strata for the species although data regarding density of habitat is limited.  In conclusion, the proposed activities may impact individuals of the species and temporarily its habitat but the viability of the species should remain intact.

Dusted Skipper, Southern Grizzled Skipper

The dusted skipper and Southern Grizzled Skipper may be present in all of the project areas.  The project areas contain suitable habitat for these species especially those habitats at the edge of the project areas.  The proposed actions will occur during periods when the species overwinters as a larvae stage in a sealed case attached to host plants. Non commercial treatments may uproot or crush these host plants.  Short term impacts to individuals and to habitat may occur as a result of the proposed actions.  Immediate habitat set backs will occur because non-commercial treatments are often earth disturbing that may uproot nectaring and host plants.  Over time habitat for the skipper should improve as a result of the proposed actions by allowing more sun exposure to ground vegetation and thus increasing the number and vigor of nectaring and host plants.  

The may be present in all of the project areas.  The project areas contain suitable habitat for the species especially those habitats at the edge of the project areas.  The proposed actions will occur during periods when the dusted skipper overwinters as a larvae stage in a sealed case attached to host plants.    Habitat for the skipper should improve as a result of the proposed actions by allowing more sun exposure to ground vegetation and thus increasing the number and vigor of nectaring and host plants.  

3.3.3 Alternative 3 – No Action

Current management will continue under the No-Action Alternative.  Present conditions will persist and continue towards future successional stages.  An argument can be made that due to exclusion of fire within these systems, successional disruption will not occur thus allowing the stands to progress towards a late successional stage and thus negatively impact species such as the dusted skipper and pale agoseris that prefer open, early successional habitat.  Given the relatively dispersed nature of these projects, the unpredictability of wildfire occurrence and subsequent suppression, and occurrence of large acreages of managed early successional habitat on the Huron National Forest (Kirtland’s Warbler M.U.’s, grouse habitat, grassland restorations, and openings), the scope of this argument as it relates to these species and these treatments is limited and would be hard to measure against natural successional forces.  Given that these species have adapted to this successional and disturbance baseline, it is unlikely that current management of these stands would impact these species.

3.4  Impacts Determinations

3.4.1 Impacts of Alternatives 1,2, and 3

Based on the analysis presented in Chapter 3.3, implementation of the alternatives will have the following impacts on each species:

	SENSTIVE

SPECIES
	Alternative 1 Proposed Action
	Alternative 2 Non-Commercial Alternative
	Alternative 3

 No-Action Alternative

	Henslow Sparrow*
	No impacts
	No impacts
	No impacts

	Cerulean Warbler*
	No impacts
	No impacts
	No impacts

	Northern Goshawk
	No impacts
	No impacts
	No impacts

	Short -eared owl*
	No impacts
	No impacts
	No impacts

	Red Shouldered hawk
	No impacts
	No impacts
	No impacts

	Black Tern*
	No impacts
	No impacts
	No impacts

	Yellow Rail*
	No impacts
	No impacts
	No impacts

	Trumpeter Swan*
	No impacts
	No impacts
	No impacts

	Prairie Warbler
	No impacts
	No impacts
	No impacts

	Spruce Grouse
	No impacts
	No impacts
	No impacts

	Common Loon*
	No impacts
	No impacts
	No impacts

	Migrant Loggerhead Shrike*
	No impacts
	No impacts
	No impacts

	Black Crowned Night Heron*
	No impacts
	No impacts
	No impacts

	Connecticut Warbler
	No impacts
	No impacts
	No impacts

	Wood Turtle*
	No impacts
	No impacts
	No impacts

	Blandings Turtle*
	No impacts
	No impacts
	No impacts

	Eastern Massasauga
	Beneficial impacts
	Beneficial impacts
	No impacts

	Lake Sturgeon*
	No impacts
	No impacts
	No impacts

	Lake Herring (cisco)*
	No impacts
	No impacts
	No impacts

	River Redhorse*
	No impacts
	No impacts
	No impacts

	Channel Darter*
	No impacts
	No impacts
	No impacts

	Michigan bog Grasshopper
	May impact individuals but not likely to cause a trend towards federal listing or a loss of viability
	May impact individuals but not likely to cause a trend towards federal listing or a loss of viability
	No impacts

	Dusted Skipper
	Beneficial impacts
	May impact individuals but not likely to cause a trend towards federal listing or a loss of viability
	No impacts

	Henry's Elfin*
	No impacts
	No impacts
	No impacts

	Frosted Elfin*
	No impacts
	No impacts
	No impacts

	Southern Grizzled Skipper
	Beneficial impacts
	May impact individuals but not likely to cause a trend towards federal listing or a loss of viability
	No impacts

	pale agoseris
	Beneficial Impacts
	Beneficial Impacts
	No impacts

	purple milkweed
	Beneficial Impacts
	Beneficial Impacts
	No impacts

	Canadian milkvetch
	Beneficial Impacts
	Beneficial Impacts
	No impacts

	Hill's thistle
	Beneficial Impacts
	Beneficial Impacts
	No impacts

	Alleghany plum
	Beneficial Impacts
	Beneficial Impacts
	No impacts

	False pennyroyal
	Beneficial impacts
	Beneficial impacts
	No impacts

	lake cress*
	No impacts
	No impacts
	No impacts

	Engelman's spike rush*
	No impacts
	No impacts
	No impacts

	Small-headed rush*
	No impacts
	No impacts
	No impacts

	Vasey's rush*
	No impacts
	No impacts
	No impacts

	northern appressed clubmoss*
	No impacts
	No impacts
	No impacts

	bog blue grass*
	No impacts
	No impacts
	No impacts

	bald rush*
	No impacts
	No impacts
	No impacts

	showy coneflower*
	No impacts
	No impacts
	No impacts

	prairie dropseed*
	No impacts
	No impacts
	No impacts

	northern wild comfrey
	No impacts
	No impacts
	No impacts

	ram's head lady slipper
	Beneficial impacts
	Beneficial impacts
	No impacts

	False-violet*
	No impacts
	No impacts
	No impacts

	Butternut*
	No impacts
	No impacts
	No impacts

	lily-leaved twayblade*
	No impacts
	No impacts
	No impacts

	White adder's mouth*
	No impacts
	No impacts
	No impacts

	American ginseng*
	No impacts
	No impacts
	No impacts

	pine drops
	No impacts to individuals but may remove potential habitat.   It is not likely to cause a trend towards federal listing or a loss of viability
	No impacts to individuals but may remove potential habitat.   It is not likely to cause a trend towards federal listing or a loss of viability
	No impacts


Species marked with an asterisk (*) have no suitable habitat within the project area.
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						Territory		Survey Year																						Three Year Averages

																																												Project Summary

								1992		1993		1994		1995		1996		1997		1998		1999		2000		2001				1994-96		1995-97		1996-98		1997-99		1998-20		1999-01		Averages

		Manistee Forest		Manistee River		Red Bridge (S) Mn-03		1		0		2		0		0		1		0		0		0		0				0.67		0.33		0.33		0.33		0.00		0.00		0.40

						Red Bridge (N) Mn-07				1		1		1		0		0		3		1		2		0				0.67		0.33		1.00		1.33		2.00		1.00		1.00

						Wellston Mn-06		2		2		1		0		0		0		0		2		2		2				0.33		0.00		0.00		0.67		1.33		2.00		1.00

						Tippy Mn-04						0		0		1		3		1		1		0		0				0.33		1.33		1.67		1.67		0.67		0.33		0.75

						Manistee State Game Mn-05		2		0		2		2		2		1		0		2		2		2				2.00		1.67		1.00		1.00		1.33		2.00		1.44

						Hodenpyl Dam Wx-01						2		2		2		1		1		2		2		0				2.00		1.67		1.33		1.33		1.67		1.33		1.50

						Pine Creek Mn-02						2		2		3		2		2		1		2		1				2.33		2.33		2.33		1.67		1.67		1.33		1.88

				LittleManistee River		LittleManistee River																		0		0														0.00		0.00

				General Area		Hamlin Lake Mn-0														2		2		1		3										2.00		1.67		2.00		2.00

						Pine Lake Mn-08										0		1		1		1		1		2								0.67		1.00		1.00		1.33		1.00

						Brandybrook Creek Wx-02						2		2		1		2		1		2		0		2						1.67		1.33		1.67		1.00		1.33		1.50

						Neboshone La-04																1		1		2												1.00		1.33		1.33

				Muskegon River		Croton Prairie		1		2		2		3		2		3		2		2		1		2				2.33		2.67		2.33		2.33		1.67		1.67		2.11

						Anderson Bayou Ne-01		1		1		2		1		2		2		1		1		2		1				1.67		1.67		1.67		1.33		1.33		1.33		1.44

				General Area		Cleveland Lake Mu-01		0		0		2		3		2		0		NA		NA		1						2.33		1.67						1.00		1.00		1.33

						Pere Marquette Ms-04		2		0		2		3		2		1		1		0		1		1				2.33		2.00		1.33		0.67		0.67		0.67		1.22

						Syers Lake La-02				1		2		0		1		2		1		0		2		2				1.00		1.00		1.33		1.00		1.00		1.33		1.22

						Jackson Corners												1		NA		NA		2														2.00		2.00		1.50

						Wingleton Lake												1		1		3		0		1										1.67		1.33		1.33		1.20

						Pere Marquette Wahalla																				0														0.00		0.00

						Pentwater																				0														0.00		0.00

						Bray Lake																				0														0.00		0.00

						Bear Lake																				0														0.00		0.00

						Penoyer Creek																				2														2.00		2.00

		Huron Forest		Au Sable River		Alcona Pond Al-02		1		2		2		2		0		0		0		1		2		3				1.33		0.67		0.00		0.33		1.00		2.00		1.33

						Loud Pond Io-01		0		2		2		2		0		0		2		2		2		2				1.33		0.67		0.67		1.33		2.00		2.00		1.56

						Loud Pond West Io-08																1		2		0										1.00		1.50		1.00		1.00

						Cooke Dam Io-02		2		1		1		1		1		0		0		3		2		0				1.00		0.67		0.33		1.00		1.67		1.67		1.00

						Mio Pond Os-02		1		1		0		2		1		0		2		2		2		2				1.00		1.00		1.00		1.33		2.00		2.00		1.33

						Mio Pond East Os-08																2		0		3										2.00		1.00		1.67		1.67

						Five Channels (Monu) Io-05		1		2		0		0		0		0		2		2		2		3				0.00		0.00		0.67		1.33		2.00		2.33		1.22

						Mckinley Os-03		1		1		2		1		1		2		0		0		0		2				1.33		1.33		1.00		0.67		0.00		0.67		1.00

						Whitewater Creek Os-07								0		0		0		0		0		1		2				0.00		0.00		0.00		0.00		0.33		1.00		0.43

						Mason Tract Cr-06																1		1		1										1.00		1.00		1.00		1.00

				General Area		Wakeley Lake Cr-02		2		2		2		1		1		0		2		1		1		2				1.33		0.67		1.00		1.00		1.33		1.33		1.33

						Comstock Creek Al-01		2		2		2		0		1		2		2		3		1		0				1.00		1.00		1.67		2.33		2.00		1.33		1.44

						Tawas Lake North Io-03		0		1		0		2		2		2		2		1		1		0				1.33		2.00		2.00		1.67		1.33		0.67		1.22

						Tawas Lake South Io-04		0		0		0		0		1		1		1		0		0		1				0.33		0.67		1.00		0.67		0.33		0.33		0.44

						Allen Lake (Eagle Run)																		1		2												1.00		1.50		1.50

						Reed Ranch East Os-01		1		1		1		1		2		0		1		1		1		1				1.33		1.00		1.00		0.67		1.00		1.00		1.00

						Reed Ranch West Os-06				0		1		1		2		1		0		2		1		0				1.33		1.33		1.00		1.00		1.00		1.00		0.89

						Sprinkler Lake Al-05				0		2		0		2		2		1		1		0		2				1.33		1.33		1.67		1.33		0.67		1.00		1.11

						McCollum Lake Al-04						1		2		0		0		2		1		0		0				1.00		0.67		0.67		1.00		1.00		0.33		0.75

						Mikado Al-06										2		1		0		3		2		1				2.00		1.50		1.00		1.33		1.67		2.00		1.50

						Lost Lake Al-07										2		0		2		2		1		2				2.00		1.00		1.33		1.33		1.67		1.67		1.50

						Black River N Al-08																		0		0														0.00		0.00

						Black River S Al-09																				0														0.00		0.00

						O'Brien Lake Os-09																				0														0.00		0.00

						Floyd Lake Is-12																				0														0.00		0.00

						Mack Lake Os-10																				0														0.00		0.00

						Oscoda																				1														1.00		1.00

						* The numbers in this table for each bald eagle territory each year represent annual productivity levels
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		Territory						Survey Years																Three Year Averages

		Tippy Project, Manistee River

				1994		1995		1996		1997		1998		1999		2000		2001				1994-96		1995-97		1996-98		1997-99		1998-20		1999-01				1994-01

		Red Bridge (S) Mn-03		2		0		0		1		0		0		0		0				0.67		0.33		0.33		0.33		0.00		0.00				0.38

		Red Bridge (N) Mn-07		1		1		0		0		3		1		2		0				0.67		0.33		1.00		1.33		2.00		1.00				1.00

		Wellston Mn-06		1		0		0		0		0		2		2		2				0.33		0.00		0.00		0.67		1.33		2.00				0.88

		Tippy Mn-04		0		0		1		3		1		1		0		0				0.33		1.33		1.67		1.67		0.67		0.33				0.75

		Project Summary																																		0.75

		Muskegon River

		Croton Prairie		2		3		2		3		2		2		1		2				2.33		2.67		2.33		2.33		1.67		1.67				2.13

		Project Summary

		Au Sable River

		Alcona Pond Al-02		2		2		0		0		0		1		2		3				1.33		0.67		0.00		0.33		1.00		2.00				1.25

		Loud Pond Io-01		2		2		0		0		2		2		2		2				1.33		0.67		0.67		1.33		2.00		2.00				1.50

		Loud Pond West Io-08												1		2		0										1.00		1.50		1.00				1.00

		Cooke Dam Io-02		1		1		1		0		0		3		2		0				1.00		0.67		0.33		1.00		1.67		1.67				1.00

		Mio Pond Os-02		0		2		1		0		2		2		2		2				1.00		1.00		1.00		1.33		2.00		2.00				1.38

		Mio Pond East Os-08												2		0		3										2.00		1.00		1.67				1.67

		Five Channels (Monu) Io-05		0		0		0		0		2		2		2		3				0.00		0.00		0.67		1.33		2.00		2.33				1.13

		Lower Au Sable (Eagle) Io-11														2		2												2.00		2.00				2.00

		Project Summary																																		1.36

				* The numers listed for each eagle territory represent the annual productivity data that year
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		Territory						Survey Years

		Tippy Project, Manistee River

				1994		1995		1996		1997		1998		1999		2000		2001

		Red Bridge (S) Mn-03		1		1		1		1		1		0		0		1

		Red Bridge (N) Mn-07		1		1		1		1		1		1		1		1

		Wellston Mn-06		1		0		1		0		0		1		1		1

		Tippy Mn-04		0		1		1		1		1		1		1		1

		Hodenpyl Wx-01		1		1		1		1		1		1		1		1

		Project Summary

		Muskegon River

		Croton Prairie		1		1		1		1		1		1		1		1

		Project Summary

		Au Sable River

		Alcona Pond Al-02		1		1		0		0		0		1		1		1

		Loud Pond Io-01		1		1		0		0		1		1		1		1

		Loud Pond West Io-08												1		1		1

		Cooke Dam Io-02		1		1		1		0		0		1		1		1

		Mio Pond Os-02		1		1		1		0		1		1		1		1

		Mio Pond East Os-08												1		1		1

		Five Channels (Monu) Io-05		1		1		1		1		1		1		1		1

		Lower Au Sable Io-11														1		1

		Project Summary

		1 means that it is active

		0 means that it it inactive





Man_river

		Red Bridge South		Red Bridge South		Red Bridge South		Red Bridge South		0		0

		Red Bridge North		Red Bridge North		Red Bridge North		Red Bridge North		2		1

		Wellston		Wellston		Wellston		Wellston		1.3333333333		2

		Tippy		Tippy		Tippy		Tippy		0.6666666667		0.3333333333
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		Alcona Pond Al-02		Alcona Pond Al-02		Alcona Pond Al-02		Alcona Pond Al-02		Alcona Pond Al-02		2

		Loud Pond Io-01		Loud Pond Io-01		Loud Pond Io-01		Loud Pond Io-01		Loud Pond Io-01		2

		Loud Pond West Io-08		Loud Pond West Io-08		Loud Pond West Io-08		Loud Pond West Io-08		Loud Pond West Io-08		1

		Cooke Dam Io-02		Cooke Dam Io-02		Cooke Dam Io-02		Cooke Dam Io-02		Cooke Dam Io-02		1.6666666667

		Mio Pond Os-02		Mio Pond Os-02		Mio Pond Os-02		Mio Pond Os-02		Mio Pond Os-02		2

		Mio Pond East Os-08		Mio Pond East Os-08		Mio Pond East Os-08		Mio Pond East Os-08		Mio Pond East Os-08		1.6666666667

		Five Channels (Monu) Io-05		Five Channels (Monu) Io-05		Five Channels (Monu) Io-05		Five Channels (Monu) Io-05		Five Channels (Monu) Io-05		2.3333333333

		Lower Au Sable (Eagle) Io-11		Lower Au Sable (Eagle) Io-11		Lower Au Sable (Eagle) Io-11		Lower Au Sable (Eagle) Io-11		Lower Au Sable (Eagle) Io-11		2
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		Red Bridge (S) Mn-03		Red Bridge (S) Mn-03		Red Bridge (S) Mn-03		Red Bridge (S) Mn-03		Red Bridge (S) Mn-03		Red Bridge (S) Mn-03		Red Bridge (S) Mn-03		1

		Red Bridge (N) Mn-07		Red Bridge (N) Mn-07		Red Bridge (N) Mn-07		Red Bridge (N) Mn-07		Red Bridge (N) Mn-07		Red Bridge (N) Mn-07		Red Bridge (N) Mn-07		1

		Wellston Mn-06		Wellston Mn-06		Wellston Mn-06		Wellston Mn-06		Wellston Mn-06		Wellston Mn-06		Wellston Mn-06		1

		Tippy Mn-04		Tippy Mn-04		Tippy Mn-04		Tippy Mn-04		Tippy Mn-04		Tippy Mn-04		Tippy Mn-04		1

		Hodenpyl Wx-01		Hodenpyl Wx-01		Hodenpyl Wx-01		Hodenpyl Wx-01		Hodenpyl Wx-01		Hodenpyl Wx-01		Hodenpyl Wx-01		1
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Muskegon Projects
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		Alcona Pond Al-02		Alcona Pond Al-02		Alcona Pond Al-02		Alcona Pond Al-02		Alcona Pond Al-02		Alcona Pond Al-02		1

		Loud Pond Io-01		Loud Pond Io-01		Loud Pond Io-01		Loud Pond Io-01		Loud Pond Io-01		Loud Pond Io-01		1

		Loud Pond West Io-08		Loud Pond West Io-08		Loud Pond West Io-08		Loud Pond West Io-08		Loud Pond West Io-08		Loud Pond West Io-08		1

		Cooke Dam Io-02		Cooke Dam Io-02		Cooke Dam Io-02		Cooke Dam Io-02		Cooke Dam Io-02		Cooke Dam Io-02		1

		Mio Pond Os-02		Mio Pond Os-02		Mio Pond Os-02		Mio Pond Os-02		Mio Pond Os-02		Mio Pond Os-02		1

		Mio Pond East Os-08		Mio Pond East Os-08		Mio Pond East Os-08		Mio Pond East Os-08		Mio Pond East Os-08		Mio Pond East Os-08		1

		Five Channels (Monu) Io-05		Five Channels (Monu) Io-05		Five Channels (Monu) Io-05		Five Channels (Monu) Io-05		Five Channels (Monu) Io-05		Five Channels (Monu) Io-05		1

		Lower Au Sable Io-11		Lower Au Sable Io-11		Lower Au Sable Io-11		Lower Au Sable Io-11		Lower Au Sable Io-11		Lower Au Sable Io-11		1
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Sheet3

						1994-96		1995-97		1996-98		1997-99		1994-1999

		Tippy Project, Manistee River		Red Bridge (S) Mn-03		0.67		0.33		0.33		0.33		0.47

				Red Bridge (N) Mn-07		0.67		0.33		1.00		1.33		0.93

				Wellston Mn-06		0.33		0.00		0.00		0.67		0.40

				Tippy Mn-04		0.33		1.33		1.67		1.67		1.10






