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SURVEY FOCUS GROUP
Purpose
The purpose of the Survey Focus Group was to solicit input from representatives of stakeholder groups and engage professionals in the process of collecting information to inform the development of the threats and actions sections of the later administrated surveys.
The focus group was primarily used to discuss what potential threats respondents identified as being present in Indiana over the next 10 years as well as what conservation actions may need to be taken over that same timeframe. The primary goal of the focus group was to compile a list of potential threats and conservation actions to use in survey development.
Participants
Participant groups were composed to optimize the overall group’s ability to comment on a variety of taxa and habitat types. Participants included representatives from nonprofit groups, conservation groups, biologists, university faculty members, and property managers.
The focus group was held at the Farm Bureau office in Indianapolis, Indiana. 
Methods
Participants were invited to participate in the focus group, which was split into roughly two equally groups in order to facilitate maximum participation and discussion. Each discussion topic was led by a member of the Purdue team, had at least one representative of the core team, had audio recording, and had notes taken. The focus groups had three primary discussion topics:
General wildlife management and conservation experience
Threats to species of greatest conservation need in Indiana
Conservation actions in Indiana
During the first discussion topic, respondents were asked about their experience with the 2005 State Wildlife Action Plan in Indiana. Participants answered (a) whether or not they had been involved with or used information contained in the 2005 plan and (b) what information from the 2005 plan the participants found useful or not useful.
Prior to the focus group, participants were asked to review Salafsky et al. (2008), which contains a lexicon of identified threats and relevant actions for global conservation (See Chapter VIII) to facilitate discussion points (2) and (3). 
Participants were asked to identify both immediate (less than 10 years) and long-term (10 to 50 years) threats to species of greatest conservation need in Indiana, which were recorded in the flipchart. Participants then specifically reviewed the threat categories outlined in Salafsky et. Al (2008) to determine their relevance for Indiana and discuss any gaps that may not be covered by the 11 categories. Participants were then asked to provide specific examples of each threat category in Indiana that may be present over the next 10 years.
The third discussion point was structured similar to discussion point (2). Respondents were first asked to generally identify conservation actions that may be needed over the next 10 years. Then participants were asked to discuss the relevance of the specific Salafsky categories and create additional categories if needed. Participants were then asked to list examples of conservation actions relevant for species of greatest conservation need in Indiana for each category.
Exact focus group protocol and discussion point script are contained in Appendix X.
Outcomes
This focus group produced a list of relevant threats and conservation actions used to inform survey development. Focus group notes are contained in Appendices X-X.
MODELLING FOCUS GROUP
Purpose
The purpose of the Modelling Focus Group was to solicit input from experts in the process of identifying representative species for constructing landscape-level models in each SWAP planning region, as well as discuss key habitat types and likely conservation actions in each region (see Chapter VIII). 
The objectives of the focus group were to familiarize the participants with the representative species selection process and then, for each planning region, define key habitat types, discuss relevant conservation actions, and identify a pool of candidate representative species for landscape-level modelling.
Participants
Both species technical experts and regional representatives were invited to participate in the focus group to achieve a balanced mix of perspectives. Participants included non-game biologists (herpetologists, ornithologists, mammologists, aquatic biologists), property managers or land stewards from the planning regions, regional ecologists, a forester with a wildlife focus, an agriculturalist, and a representative from the USFWS LCCs. Members of the Purdue team presented to the group and led the group discussions.
The focus group was held at the Hendricks County Extension Office in Danville, Indiana.
Methods
Participants were given ‘homework’ prior to the meeting in order to prepare them to provide meaningful feedback. Handouts for review were provided that described the purpose and process of the landscape-level models and the selection process for modelling species. Efforts were also made to emphasize that these species were only to be used as a tool in prioritizing conservation actions through landscape-level modelling, and not to be the focus of all conservation actions suggested in the SWAP. The species that would ultimately be selected would allow us to assess the effects of conservation actions on habitat quality for all SGCN. The workflow of the species selection process was laid out (i.e., the species suggested in the focus group would be voted on in the Species Survey, and then the combination of information gained in the focus group, the surveys, and feedback from the Core Team would allow for the establishment of the final sets of representative species to be used in each region). Participants were asked to review focus group materials (details on the modelling process, indicator species selection protocol, descriptions of land cover in each region, and lists of SGCN and other representative species used in the past; see Appendix #) and prepare suggestions ahead of time (and justification for each) to facilitate efficient discussion at the meeting.	Comment by Rita: Appendix #. Focus Group 2 materials.
The focus group began with a presentation given to the entire group that provided background information on how and why landscape-level models would be constructed. The presentation emphasized the purpose of the models, which was to provide an objective measure for prioritization of conservation actions and a quantitative metric to predict the effectiveness of priority actions. It then briefly described the methods and advantages of using this modelling technique.
Participants were made aware of the representative species selection process that was being used to identify candidate species:
Identify SGCN or other representative species used the 2005 CWS that occur in major habitat types in each region. Other species could be suggested as well.
Identify key habitat types of interest in a planning region and relevant conservation actions.
Decide which species can best represent the needs of all SGCN, are most likely to respond to conservation actions identified, are capable of being monitored on a landscape scale, and have well-known habitat requirements (enough data to build a model) to define a candidate pool.
Identify a group of 5-7 species per region that as an aggregate encompass a range of identified threats, capture a range of responses to potential actions, and represent multiple taxa and the range of habitat types discussed.
Step 1 was completed before the focus group, and relevant species lists were circulated to participants before the meeting as described above. Step 2 was discussed by focus group participants. Step 3 was the primary objective of the focus group. Step 4 was completed by the Core Team after the results of the Focus Group and the Species Survey had been analyzed.
Participants were then given time to ask questions to clarify the species selection process and discuss the landscape-level modelling process in more depth. 
After the general presentation, there was a separate discussion for each planning region. Each discussion focused on a set of common questions that addressed the objectives of the focus group. Most participants participated in every regional discussion (there were no break-out groups).
To obtain information about key habitat types, participants were shown a map of land cover in each region and asked, “Based on this map, what are the habitat types of interest in this region?”
To discuss relevant conservation actions, participants were asked, “Generally speaking, what do you see as major threats to these habitats and major conservation actions being taken or that should be taken to address these threats?”
Answers to both of these questions from around the room were recorded by a note-taker on a flip chart.
Participants were then asked to identify the species they thought best fit the criteria listed above. Each species suggested was recorded on a flip chart, and an attempt was made to determine which criteria each species met. The aim was to create a pool of 15-20 candidate species.
Final remarks were then made to let participants know that their feedback was appreciated and would be compiled, and the species lists generated would be used in the upcoming Species Survey to solicit feedback from the broader community of technical experts to produce a refined list of candidate species.
Outcomes
At the end of the discussion, the objectives for the focus group were met (see Appendix # for full description of the focus group discussions). The planning region-specific chapters (IX-XIV) list all the key habitat types and species suggested for each planning region in the focus group, as well as results for the final modelling species selected.
SPECIES OF GREATEST CONSERVATION NEED SURVEY
Purpose
The purpose of the first survey was to update information related to Indiana’s species of greatest conservation need and identify “indicator species” for each of the six regions. During the course of this survey, respondents were asked a variety of species-specific questions relating to the status of species populations and habitat, abundance of species, methods of monitoring each species, status of threats to each species, and relevant conservation actions. 
Participants
A total of 274 respondents were directly targeted for survey participation by receiving an email link. Respondents were invited based on their ability to provide technical expertise for one or more species of greatest conservation need within the state. Targeted respondents include biologists covering a variety of taxa, university faculty members from departments of biology or forestry and natural resources, members of the state taxonomic advisory committee, and involvement in facilitating a project that previously received state wildlife grant funds.
Additionally, another “open” link was provided for distribution to other potential respondents who had not been included in the direct solicitation. 
Methods
Surveys were administered online only via Qualtrics, an online survey distribution platform. Surveys were directly distributed to the identified 274 respondents. The survey was available four weeks. Two reminder emails were sent to respondents over the open survey period. Complete survey text is contained in Appendix X. Question-by-question explanations of analysis are contained in Appendix X.

Each respondent was asked to provide some identifying information including name, title, and organization. This information was not used for analysis.
Respondents were then presented with a list of species of greatest conservation need in Indiana, excluding non-mollusk invertebrates. Respondents selected any number of species they felt qualified to provide information for covering a variety of topics including the amount and quality of habitats, habitat inventory and assessment, abundance, species monitoring, and threats to species and their habitats. For each species the respondent selected, the survey would “loop” the set of questions, filling in the species’ common name for each loop. At the end of one species loop, respondents would begin with the next species they selected or proceeded to the survey questions after the loop if they had finished with all the selected species.
Species loops contained 23 questions. Respondents were asked 6 questions related to species habitat occupancy, distribution, and habitat quality. Respondents were asked 5 questions related to frequency of occurrence and methods of habitat inventory and assessment specific to this species. Respondents were asked 5 questions related to frequency of occurrence and methods of species monitoring efforts. Respondents were asked 2 questions related to trends in population abundance for each species. Respondents were sometimes displayed fewer questions based on their answers to qualifying questions. For example, respondents were not displayed questions about habitat monitoring if they had earlier identified they are not aware of any habitat monitoring efforts. 
Respondents were then asked to answer 2 dynamic threats questions. Respondents were first asked to rate a series of 11 threat categories for each species, and then asked to rate a series of specific threats within each category. Respondents were only displayed specific threats belonging to categories which they had previously identified as “significant” or “moderate” to the species they were currently responding for. Write-in responses were available in this section to allow the respondent to identify any threats not captured by the lists displayed.
Respondents were then asked to respond to 3 free response questions on the most relevant conservation actions for the species, major barriers to implementing these actions, and previous actions that have directly benefited the species.
Respondents were then able to provide input on the selection of indicator species identified during the second focus group for each region. Similar to the species looping, respondents selected from the 6 planning regions which they felt able to respond. Respondents were then displayed a series of 4 questions in which they identified which specific habitat types they were knowledgeable, selected two species from a set list of species for each habitat type in this region that best indicated responses to implemented conservation actions in a modelling environment, provided additional potential indicator species, and validated that their selected species met the outlined criteria. 
Respondents were able to provide any additional comments at the end of the survey.
Outcomes
A total of 166 respondents (122 direct-invite, 44 open) participated in the survey, providing a total of 486 useable species responses covering 110 different species. Full survey results are available in Appendix X. Species specific responses are discussed in Chapter VIII. Indicator species are discussed in each regional chapter, Chapters IX – XIV. 
HABITAT SURVEY
Purpose
The purpose of the second survey was to provide input on the status of threats and determine relevant conservation actions for habitats within each of the 6 planning regions within the state. During the course of the survey, respondents were asked a series of habitat-specific questions about current conditions, trends in quality and quantity, threats to habitat, and relevant conservation actions for each habitat. Respondents were also asked a series of question evaluating their agency or organizations process of implementing conservation actions, capacity to implement actions, and ability to respond to changing conditions. 
Participants
A total of 974 respondents were invited to participate in this survey, including all respondents who had been invited to participate in the first species-specific survey. Participants were drawn from a conservation stakeholder database which included individuals from nonprofit groups, conservation groups, sportsmen’s/recreation groups, private companies and consulting agencies, state and federal staff such as property managers, and university faculty members. This survey also included an “open” link for wide distribution to solicit participation from parties that were not included in our direct solicitation but may still be able to provide input. 
Methods
Surveys were administered online via Qualtrics. The survey was available for four weeks, and two reminder emails were sent to the direct-invite participants. Complete survey text is contained in Appendix X. Question-by-question explanations of analysis are contained in Appendix X.
Each respondent was asked to provide some identifying information including name, title, and organization. This information was not used for analysis.
Respondents were presented with a list of the 6 planning regions in Indiana. For each region, respondents were able to choose from a list of 7 or 8 major habitat types for that region: aquatic systems, agricultural lands, barren lands, developed lands, forests, grasslands, subterranean systems, and wetlands. Subterranean systems was not available as a choice for regions 1-4. Respondents were asked to select any number of region-habitat combinations they felt able to respond to questions about current conditions, quality, quantity, threats, and conservation actions. For each region-habitat combination the respondent selected, the survey would “loop” the set of questions, filling in the habitat name for each loop. At the end of one region-habitat loop, respondents would begin with the next habitat-region combination they selected or proceeded to the survey questions after the loop if they had finished with all the selected habitats.
Respondents were asked 10 habitat-specific questions within each loop. Respondents were asked to report the current quality of the habitat within the region, estimate changes in quality and quantity over the past 10 years, and anticipate changes in both quality and quantity over the next 10 years.
Respondents were then asked a series of dynamic threat-identifying questions similar to those in the species survey. Respondents were displayed a list of threat categories and asked to rate their significance. For each category that a respondent rated as “significant” or “moderate,” respondents were further displayed a list of specific threats. Similarly, respondents were able to rate the importance of 6 categories of conservation actions for each habitat. If a category was rated as “very” or “moderately” important, they were further displayed a list of specific actions built from actions identified in the first focus group and further discussions with the core and advisory team to contain a breadth of relevant issues for habitats. Lists of specific actions were dynamic in that they reflected actions that were applicable for the habitat type. For example, if respondents were rating the importance of actions in forests, they would not be displayed actions that are only applicable to aquatic systems.
To inform landscape level model-building for each habitat within a region, respondents were displayed a static list of observable “on-the-ground” actions and asked to allocate effort points. Because the models were constructed in GIS, the set list of actions was limited to actions observable in this capacity. 
After respondents had finished all the selected habitat loops for a particular region, they were displayed a region-wide conservation action question. In order to simulate real-world resource constraints, respondents were asked to allocate a set number of effort points to any specific action they had identified as “very important” for any of the habitat loops for a particular region. Because of this, lists populated were unique to each respondent. The could include habitat-specific options (for example, “control invasive species in aquatic systems”) as well as more general options (for example, “Educational programs specifically for K-12”). The survey would also include any write-in other option that the respondent had rated as “very important.”
After finish all regional loops, respondents were asked a series of questions about their own agency and organization including barriers to implementing actions and ability to respond to changing conditions. Respondents were able to provide any comments at the conclusion of the survey. 
Outcomes
A total of 362 respondents answered the survey with 257 respondents providing useable answers on habitats, covering 827 region-habitat combinations. Full survey results are available in Appendix X. Habitat survey results are also summarized in Chapter VIII as summarized regionally in Chapters IX – XVI.
REGIONAL MEETINGS

Public meetings were held within each Comprehensive Wildlife Strategy planning region to further solicit information from, but more importantly to coordinate with, stakeholders within each region, including federal, state, and local agencies, Native American tribes, non-governmental conservation organizations, landowners, and the general public.  These meetings addressed Element 7 of the eight congressionally identified elements to be addresses by each state’s wildlife action plan, Partnerships with Land Management Agencies & Tribes.  The regional meetings were critical in identifying regionally specific priorities with clear, attainable action items.  Stakeholders are more likely to work toward action items if they feel their input is meaningful.  The meetings were facilitated by Purdue University and included a general introduction to the review process, an overview of Species of Greatest Conservation Need updates, an overview of the surveys conducted during the summer of 2014 and their results, and an overview of the landscape-level habitat modeling results.  After the overview of the process was completed, the meetings shifted focus to further verify and identify threats to habitats and prioritization of actions by habitat and by species where appropriate.  Action items identified were to be agreeable and attainable within the financial and logistical capacities of the stakeholders and agencies that will be responsible for implementing the Comprehensive Wildlife Strategy. A total of forty-nine action items were identified as priorities throughout the six planning regions. Of these, a few action items were consistent across regions. Control of invasive species and increasing educational opportunities were clearly identified as priority actions through most regions. The final activity during the meetings was to identify conservation opportunity areas and corridors. A total 139 conservation opportunity areas and twenty-five conservation opportunity corridors were identified statewide (Figure ??). The Corn Belt region identified the most conservation opportunity areas at fifty-nine, while the Ohio River Watershed Interior River Valleys and Hills region had the least at four.

Figure ??
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Introduction and Purpose
Congressional guidelines dictate that the SWAP must identify and be focused on species in greatest need of conservation. Element 1 requires that the SWAP present
“…information on the distribution and abundance of species of wildlife, including low and declining populations as the state fish and wildlife agency deems appropriate, that are indicative of the diversity and health of the State’s wildlife…”
The purpose of this Chapter is to identify Indiana’s current Species of Greatest Conservation Need (SGCN), and to discuss their distribution throughout the state, current population abundance, past and future trends in abundance, and how the health of their populations and habitats are assessed.
How SGCN are Identified
Indiana’s SGCN are identified using the published list of federally endangered, threatened or candidate species and Indiana’s list of endangered species and species of special concern (see Table X).	Comment by Blythe, Rita Michelle: Table: Status and rank of Indiana’s SGCN.


Table #: Current federal and state status of Indiana’s Species of Greatest Conservation Need. The NatureServe state-level rank is also included for reference.	Comment by Rita: Previously Table 1
	Taxa
	Group
	Scientific Name
	Common Name
	Federal Status1
	State Status2
	NatureServe Rank3

	Birds
	Cranes
	Grus americana
	Whooping Crane
	FE
	SE
	Unknown

	Birds
	Cranes
	Grus canadensis
	Sandhill Crane
	NA
	SC
	S2-B,S1-N

	Birds
	Herons, Egrets, and Bitterns
	Ardea alba
	Great Egret
	NA
	SC
	S1-B

	Birds
	Herons, Egrets, and Bitterns
	Botaurus lentiginosus
	American Bittern
	NA
	SE
	S2-B

	Birds
	Herons, Egrets, and Bitterns
	Ixobrychus exilis
	Least Bittern
	NA
	SE
	S3-B

	Birds
	Herons, Egrets, and Bitterns
	Nyctanassa violacea
	Yellow-crowned Night-Heron
	NA
	SE
	S2-B

	Birds
	Herons, Egrets, and Bitterns
	Nycticorax nycticorax
	Black-crowned Night-Heron
	NA
	SE
	S1-B

	Birds
	Nightjars
	Antrostomus vociferus
	Eastern Whip-poor-will
	NA
	SC
	S4-B

	Birds
	Nightjars
	Chordeiles minor
	Common Nighthawk
	NA
	SC
	S4-B

	Birds
	Rails
	Gallinula galeata
	Common Gallinule
	NA
	SE
	S3-B

	Birds
	Rails
	Laterallus jamaicensis
	Black Rail
	NA
	SE
	SH-B

	Birds
	Rails
	Rallus elegans
	King Rail
	NA
	SE
	S1-B

	Birds
	Rails
	Rallus limicola
	Virginia Rail
	NA
	SE
	S3-B

	Birds
	Raptors
	Accipiter striatus
	Sharp-shinned Hawk
	NA
	SC
	S2-B

	Birds
	Raptors
	Asio flammeus
	Short-eared Owl
	NA
	SE
	S2

	Birds
	Raptors
	Buteo lineatus
	Red-shouldered Hawk
	NA
	SC
	S3

	Birds
	Raptors
	Buteo platypterus
	Broad-winged Hawk
	NA
	SC
	S3-B

	Birds
	Raptors
	Circus cyaneus
	Northern Harrier
	NA
	SE
	S2

	Birds
	Raptors
	Falco peregrinus
	Peregrine Falcon
	NA
	SC
	S2-B

	Birds
	Raptors
	Haliaeetus leucocephalus
	Bald Eagle
	NA
	SC
	S2

	Birds
	Raptors
	Ictinia mississippiensis
	Mississippi Kite
	NA
	SC
	S1-B

	Birds
	Raptors
	Pandion haliaetus
	Osprey
	NA
	SE
	S1-B

	Birds
	Raptors
	Tyto alba
	Barn Owl
	NA
	SE
	S2

	Birds
	Shorebirds
	Arenaria interpres
	Ruddy Turnstone
	NA
	SC
	S3-M

	Birds
	Shorebirds
	Bartramia longicauda
	Upland Sandpiper
	NA
	SE
	S3-B

	Birds
	Shorebirds
	Calidris subruficollis
	Buff-breasted Sandpiper
	NA
	SC
	S3-M

	Birds
	Shorebirds
	Charadrius melodus
	Piping Plover
	FE
	SE
	SX-B

	Birds
	Shorebirds
	Limnodromus griseus
	Short-billed Dowitcher
	NA
	SC
	S3-M

	Birds
	Shorebirds
	Phalaropus tricolor
	Wilson’s Phalarope
	NA
	SC
	SH-B

	Birds
	Shorebirds
	Pluvialis dominica
	American Golden-Plover
	NA
	SC
	S3-M

	Birds
	Shorebirds
	Tringa melanoleuca
	Greater Yellowlegs
	NA
	SC
	S3-M

	Birds
	Shorebirds
	Tringa solitaria
	Solitary Sandpiper
	NA
	SC
	S3-M

	Birds
	Songbirds
	Ammodramus henslowii
	Henslow’s Sparrow
	NA
	SE
	S3-B

	Birds
	Songbirds
	Cistothorus palustris
	Marsh Wren
	NA
	SE
	S3-B

	Birds
	Songbirds
	Cistothorus platensis
	Sedge Wren
	NA
	SE
	S3-B

	Birds
	Songbirds
	Helmitheros vermivorum
	Worm-eating Warbler
	NA
	SC
	S3-B

	Birds
	Songbirds
	Lanius ludovicianus
	Loggerhead Shrike
	NA
	SE
	S3-B

	Birds
	Songbirds
	Mniotilta varia
	Black-and-white Warbler
	NA
	SC
	S1S2-B

	Birds
	Songbirds
	Setophaga cerulea
	Cerulean Warbler
	NA
	SE
	S3-B

	Birds
	Songbirds
	Setophaga citrina
	Hooded Warbler
	NA
	SC
	S3-B

	Birds
	Songbirds
	Setophaga kirtlandii
	Kirtland’s Warbler
	FE
	SE
	SNA

	Birds
	Songbirds
	Sturnella neglecta
	Western Meadowlark
	NA
	SC
	S2-B

	Birds
	Songbirds
	Vermivora chrysoptera
	Golden-winged Warbler
	NA
	SE
	S1-B

	Birds
	Songbirds
	Xanthocephalus xanthocephalus
	Yellow-headed Blackbird
	NA
	SE
	S1-B

	Birds
	Terns
	Chlidonias niger
	Black Tern
	NA
	SE
	S1-B

	Birds
	Terns
	Sternula antillarum athalassos
	Interior Least Tern
	FE
	SE
	S1-B

	Birds
	Waterfowl
	Cygnus buccinator
	Trumpeter Swan
	NA
	SE
	Unknown

	Mammals
	Bats
	Corynorhinus rafinesquii
	Rafinesque’s Big-eared Bat
	NA
	SC
	SH

	Mammals
	Bats
	Lasionycteris noctivagans
	Silver-haired Bat
	NA
	SC
	SNR-N

	Mammals
	Bats
	Lasiurus borealis
	Eastern Red Bat
	NA
	SC
	S4

	Mammals
	Bats
	Lasiurus cinereus
	Hoary Bat
	NA
	SC
	S4

	Mammals
	Bats
	Myotis austroriparius
	Southeastern Myotis
	NA
	SC
	S1

	Mammals
	Bats
	Myotis grisescens
	Gray Myotis
	FE
	SE
	S1

	Mammals
	Bats
	Myotis leibii
	Eastern Small-footed Myotis
	NA
	SC
	SNR

	Mammals
	Bats
	Myotis lucifugus
	Little Brown Myotis
	NA
	SC
	S4

	Mammals
	Bats
	Myotis septentrionalis
	Northern Long-eared Myotis
	FE?
	SC
	S3

	Mammals
	Bats
	Myotis sodalis
	Indiana Myotis
	FE
	SE
	S1

	Mammals
	Bats
	Nycticeius humeralis 
	Evening Bat
	NA
	SE
	S1

	Mammals
	Bats
	Perimyotis subflavus
	Tri-colored Bat
	NA
	SC
	S4

	Mammals
	Mustelids
	Mustela nivalis
	Least Weasel
	NA
	SC
	S2?

	Mammals
	Mustelids
	Taxidea taxus
	American Badger
	NA
	SC
	S2

	Mammals
	Rabbits
	Sylvilagus aquaticus
	Swamp Rabbit 
	NA
	SE
	S1

	Mammals
	Rodents
	Geomys bursarius
	Plains Pocket Gopher
	NA
	SC
	S2

	Mammals
	Rodents
	Neotoma magister
	Allegheny Woodrat
	NA
	SE
	S2

	Mammals
	Rodents
	Spermophilus franklinii
	Franklin’s Ground Squirrel
	NA
	SE
	S2

	Mammals
	Shrews and Moles
	Condylura cristata
	Star-nosed Mole
	NA
	SC
	S2?

	Mammals
	Shrews and Moles
	Sorex fumeus
	Smoky Shrew
	NA
	SC
	S2

	Mammals
	Shrews and Moles
	Sorex hoyi
	American Pygmy Shrew
	NA
	SC
	S2

	Amphibians
	Aquatic Salamanders
	Cryptobranchus alleganiensis
	Hellbender
	NA
	SE
	S1

	Amphibians
	Aquatic Salamanders
	Necturus maculosus
	Common Mudpuppy
	NA
	SC
	S2

	Amphibians
	Frogs
	Acris crepitans
	Northern Cricket Frog
	NA
	SC
	S4

	Amphibians
	Frogs
	Lithobates areolatus 
	Crawfish Frog
	NA
	SE
	S2

	Amphibians
	Frogs
	Lithobates blairi
	Plains Leopard Frog
	NA
	SE
	S1

	Amphibians
	Frogs
	Lithobates pipiens
	Northern Leopard Frog
	NA
	SC
	S2

	Amphibians
	Frogs
	Scaphiopus holbrookii
	Eastern Spadefoot
	NA
	NA
	S2

	Amphibians
	Salamanders
	Ambystoma barbouri
	Streamside Salamander
	NA
	SC
	S3

	Amphibians
	Salamanders
	Ambystoma laterale
	Blue-spotted Salamander
	NA
	SC
	S2

	Amphibians
	Salamanders
	Ambystoma talpoideum
	Mole Salamander
	NA
	SE
	S1

	Amphibians
	Salamanders
	Aneides aeneus
	Green Salamander
	NA
	SE
	S1

	Amphibians
	Salamanders
	Hemidactylium scutatum
	Four-toed Salamander
	NA
	SC
	S2

	Amphibians
	Salamanders
	Pseudotriton ruber 
	Red Salamander
	NA
	SE
	SH

	Reptiles
	Snakes
	Agkistrodon piscivorus
	Cottonmouth
	NA
	SE
	S1

	Reptiles
	Snakes
	Cemophora coccinea 
	Scarletsnake
	NA
	SE
	SH

	Reptiles
	Snakes
	Clonophis kirtlandii
	Kirtland’s Snake
	NA
	SE
	S2

	Reptiles
	Snakes
	Crotalus horridus
	Timber Rattlesnake
	NA
	SE
	S2

	Reptiles
	Snakes
	Farancia abacura 
	Red-bellied Mudsnake
	NA
	SC
	SH

	Reptiles
	Snakes
	Nerodia erythrogaster neglecta
	Copper-bellied Watersnake
	FT
	SE
	SH/S3 

	Reptiles
	Snakes
	Opheodrys aestivus
	Rough Greensnake
	NA
	SC
	S3

	Reptiles
	Snakes
	Opheodrys vernalis
	Smooth Greensnake
	NA
	SE
	S2

	Reptiles
	Snakes
	Sistrurus catenatus 
	Massasauga
	FC
	SE
	S2

	Reptiles
	Snakes
	Tantilla coronata
	Southeastern Crowned Snake
	NA
	SE
	S1

	Reptiles
	Snakes
	Thamnophis butleri
	Butler’s Gartersnake
	NA
	SE
	S1

	Reptiles
	Snakes
	Thamnophis proximus 
	Western Ribbonsnake
	NA
	SC
	S3

	Reptiles
	Turtles
	Clemmys guttata
	Spotted Turtle
	NA
	SE
	S2

	Reptiles
	Turtles
	Emydoidea blandingii
	Blanding’s Turtle
	NA
	SE
	S2

	Reptiles
	Turtles
	Kinosternon subrubrum
	Eastern Mud Turtle
	NA
	SE
	S2

	Reptiles
	Turtles
	Macrochelys temminckii
	Alligator Snapping Turtle
	NA
	SE
	Unknown

	Reptiles
	Turtles
	Pseudemys concinna 
	River Cooter
	NA
	SE
	S1

	Reptiles
	Turtles
	Terrapene carolina
	Eastern Box Turtle
	NA
	SC
	S3

	Reptiles
	Turtles
	Terrapene ornata
	Ornate Box Turtle
	NA
	SE
	S1

	Fish
	Carps and Minnows
	Clinostomus elongatus
	Redside Dace
	NA
	SE
	S1

	Fish
	Carps and Minnows
	Hybopsis amnis
	Pallid Shiner
	NA
	SE
	S1

	Fish
	Carps and Minnows
	Notropis anogenus
	Pugnose Shiner
	NA
	SC
	S1

	Fish
	Carps and Minnows
	Notropis dorsalis
	Bigmouth Shiner
	NA
	SC
	S1

	Fish
	Carps and Minnows
	Rhinichthys cataractae
	Longnose Dace
	NA
	SC
	S2

	Fish
	Catfish
	Noturus stigmosus
	Northern Madtom
	NA
	SC
	S1

	Fish
	Cavefish
	Amblyopsis hoosieri
	Hoosier Cavefish
	NA
	SE
	S1

	Fish
	Lampreys
	Ichthyomyzon fossor
	Northern Brook Lamprey
	NA
	SE
	S1

	Fish
	Perches
	Ammocrypta clara
	Western Sand Darter
	NA
	SC
	S2

	Fish
	Perches
	Etheostoma maculatum
	Spotted Darter
	NA
	SC
	S2S3

	Fish
	Perches
	Etheostoma proeliare
	Cypress Darter
	NA
	SC
	Unknown

	Fish
	Perches
	Etheostoma tippecanoe
	Tippecanoe Darter
	NA
	SC
	S3

	Fish
	Perches
	Etheostoma variatum
	Variegate Darter
	NA
	SE
	S1

	Fish
	Perches
	Percina copelandi
	Channel Darter
	NA
	SE
	S2

	Fish
	Perches
	Percina evides
	Gilt Darter
	NA
	SE
	S1

	Fish
	Pikes
	Esox masquinongy ohioensis
	Ohio River Muskellunge
	NA
	SC
	Unknown

	Fish
	Pygmy Sunfish
	Elassoma zonatum
	Banded Pygmy Sunfish
	NA
	SC
	S1

	Fish
	Sculpins
	Cottus cognatus
	Slimy Sculpin
	NA
	SC
	S2?

	Fish
	Sturgeons
	Acipenser fulvescens
	Lake Sturgeon
	NA
	SE
	S1

	Fish
	Suckers
	Catostomus catostomus
	Longnose Sucker
	NA
	SC
	S2

	Fish
	Suckers
	Moxostoma valenciennesi
	Greater Redhorse
	NA
	SE
	S2

	Fish
	Sunfish
	Lepomis symmetricus
	Bantam Sunfish
	NA
	SE
	S1

	Fish
	Trout-perches
	Percopsis omiscomaycus
	Trout-perch
	NA
	SC
	S2

	Fish
	Trouts and Salmons
	Coregonus artedi
	Cisco
	NA
	SC
	S2

	Fish
	Trouts and Salmons
	Coregonus clupeaformis
	Lake Whitefish
	NA
	SC
	S4

	Mollusks
	Mussels
	Cyprogenia stegaria
	Fanshell
	FE
	SE
	S1

	Mollusks
	Mussels
	Epioblasma obliquata perobliqua
	White Catspaw
	FE
	SX
	SX

	Mollusks
	Mussels
	Epioblasma torulosa rangiana
	Northern Riffleshell
	FE
	SE
	SX

	Mollusks
	Mussels
	Epioblasma torulosa torulosa
	Tubercled Blossom
	FX
	SX
	SX

	Mollusks
	Mussels
	Epioblasma triquetra
	Snuffbox
	FE
	SE
	S1

	Mollusks
	Mussels
	Fusconaia subrotunda
	Longsolid
	NA
	SX
	SX

	Mollusks
	Mussels
	Lampsilis abrupta
	Pink Mucket
	FE
	SX
	SX

	Mollusks
	Mussels
	Lampsilis fasciola
	Wavyrayed Lampmussel
	NA
	SC
	S3

	Mollusks
	Mussels
	Obovaria subrotunda
	Round Hickorynut
	NA
	SE
	S1

	Mollusks
	Mussels
	Plethobasus cicatricosus
	White Wartyback
	FE
	SX
	SX

	Mollusks
	Mussels
	Plethobasus cooperianus
	Orangefoot Pimpleback
	FE
	SX
	SX

	Mollusks
	Mussels
	Plethobasus cyphyus
	Sheepnose
	FE
	SE
	S1

	Mollusks
	Mussels
	Pleurobema clava
	Clubshell
	FE
	SE
	S1

	Mollusks
	Mussels
	Pleurobema cordatum
	Ohio Pigtoe
	NA
	SC
	S2

	Mollusks
	Mussels
	Pleurobema plenum
	Rough Pigtoe
	FE
	SE
	S1

	Mollusks
	Mussels
	Pleurobema rubrum
	Pyramid Pigtoe
	NA
	SX
	SX

	Mollusks
	Mussels
	Potamilus capax
	Fat Pocketbook
	FE
	SE
	S1

	Mollusks
	Mussels
	Ptychobranchus fasciolaris
	Kidneyshell
	NA
	SC
	S2

	Mollusks
	Mussels
	Quadrula cylindrica cylindrica
	Rabbitsfoot
	FT
	SE
	S1

	Mollusks
	Mussels
	Simpsonaias ambigua
	Salamander Mussel
	NA
	SC
	S2

	Mollusks
	Mussels
	Toxolasma lividum
	Purple Lilliput
	NA
	SC
	S2

	Mollusks
	Mussels
	Venustaconcha ellipsiformis
	Ellipse
	NA
	SC
	S2

	Mollusks
	Mussels
	Villosa fabalis
	Rayed Bean
	FE
	SE
	S1

	Mollusks
	Mussels
	Villosa lienosa
	Little Spectaclecase
	NA
	SC
	S3

	Mollusks
	Snails
	Campeloma decisum
	Pointed Campeloma
	NA
	SC
	S2

	Mollusks
	Snails
	Lymnaea stagnalis
	Swamp Lymnaea
	NA
	SC
	S2


1FE – federally endangered, FT – federally threatened, FC – federal candidate, FX – federally extirpated, NA – no federal status
2SE – state endangered, SC – state special concern, SX – state extirpated, NA – no state status
3See http://explorer.natureserve.org/nsranks.htm. The state-level rank is the conservation status of a species from the subnational jurisdiction perspective, characterizing the relative rarity or imperilment of the species. The basic subnational conservation ranks are: SX - Presumed Extirpated, SH - Possibly Extirpated (Historical), S1 – Critically Imperiled, S2 – Imperiled, S3 – Vulnerable, S4 - Apparently Secure, S5 – Secure, SNR – Rank not yet assessed, SU – Unrankable, SHB – State Hybrid, SNA – State Not Applicable. The following qualifiers are added for migratory species: B – breeding, N – non-breeding, M – migrant. A ‘?’ denotes scientific uncertainty about a rank.


Under the Indiana Nongame and Endangered Species Conservation Act (enacted in 1973 in response to the federal Endangered Species Act), endangered species are defined by IC 14-22-34-1 as “any species or subspecies of wildlife whose prospects of survival or recruitment within Indiana are in jeopardy or are likely within the foreseeable future to become so due to any of the following factors:
1. The destruction, drastic modification, or severe curtailment of the habitat of the wildlife
2. The overutilization of the wildlife for scientific, commercial, or sporting purposes
3. The effect on the wildlife of disease, pollution, or predation
4. Other natural or manmade factors affecting the prospect of survival or recruitment within Indiana
5. Any combination of the factors described in subdivisions (1) through (4).”
Additionally, “any species or subspecies of fish or wildlife appearing on the United States list of endangered native fish and wildlife (50 CFR 17, Appendix D)” (i.e., any federally endangered species) is also considered endangered by Indiana law. The term “threatened” is not defined in any Indiana statute; however, threatened is defined in Indiana Administrative Code. Since there is no regulatory distinction between threatened and endangered, Indiana no longer uses the threatened category. Any species or subspecies deemed vulnerable enough to require the protection of the state Endangered Species Act is considered endangered.
Species are added or removed from the state-endangered species list through the administrative rule process. Recommendations to add or remove species originates in a Technical Advisory Committee (TAC). The DFW has established five TACs, one for each major taxon (Mammals, Birds, Reptiles & Amphibians, and Fish, Mussels & Crustaceans). Each committee is composed of five to nine experts, primarily from Indiana colleges and universities, with experience in Indiana relative to the taxon covered by that committee. Each TAC has one DFW staff member assigned as an ex-officio member. The TACs previously considered only resident wildlife and bird species breeding in Indiana, but have recently made an effort to consider the needs of migratory species as well.
For a given species, a listing recommendation is made by a TAC based on the consideration of several factors, including overall population size, comparison of current distribution relative to historic distribution, threats to the species, and the status of closely related taxa or other species occupying a similar niche. The experts in each TAC use their best professional judgment, experience, and applicable publications or unpublished reports to determine if the prospect for a given species’ survival in Indiana is in jeopardy. The TACs tend to be conservative: when there is insufficient data upon which to make a definitive determination, the committees recommend protection for a species facing significant risk. This precaution provides the maximum protection of Indiana law and elevates the monitoring/research priority of that species. The status of all SGCN are reviewed annually by the TACs, and additions and deletions are recommended. Species are removed from this list when their prospects for survival in the state are known to be secure.
The process of adding or removing species from the list provides ample opportunity for public comment. Comments may be made in writing to an administrative law judge and/or by direct testimony to the Indiana Natural Resources Commission, the legal body with authority to adopt DNR administrative rules.
The status of species newly discovered in Indiana, such as the green salamander and the mole salamander, can be problematic. Historically, systematic surveys were not conducted for all taxa, and the historic distribution and population status in Indiana are unknown for these species. However, the TACs reason that disjunct populations or populations at the edge of their range may represent distinct gene pools that warrant conservation. For these species, removal from the list is not defined by reaching a specific population level or distribution, but rather by the degree to which the known population is secure from threat.
In addition to listing species as endangered, species may be listed as “special concern”. Species are generally listed as special concern because experts suspect the species’ population is declining or their distribution is shrinking, the species has undergone a recent change in federal or state status, or the species may simply be difficult to survey. Special concern status raises the survey and monitoring priority of these species and stimulates encounter reports from the scientific community, but these species have no official legal protection. 
In order to conserve SGCN and the broader array of wildlife in Indiana, the DFW uses all the tools of a modern scientific management program, including surveys/monitoring, research, population/habitat management, education, land acquisition, and regulation. By virtue of being rare or occupying remote or inaccessible habitats, scientific information is limited for many SGCN, and some continue to go undetected. SGCN lists are subject to change as more knowledge about the species distribution and abundance becomes available.
Table X: Status and rank of Indiana’s Species of Greatest Conservation Need.
Changes to the SGCN List
The following changes have occurred to the SGCN list since the 2005 Comprehensive Wildlife Strategy was published:
	Level
	Direction
	Change
	Species

	Federal
	Demoted
	FT → No Status
	Bald eagle

	
	Elevated
	No Status → FC
	Massasauga

	
	
	No Status → FT
	Rabbitsfoot

	
	
	No Status → FE
	Northern long-eared myotis1
Snuffbox

	
	
	FC → FT
	Copper-bellied watersnake

	
	
	FC → FE
	Sheepnose
Rayed bean

	
	Extirpated
	FE → FX
	Tubercled blossom

	State
	Demoted
	SC → No Status
	River otter
Bobcat
Eastern spadefoot

	
	
	SE → SC
	Bald eagle
Peregrine falcon
Southeastern myotis
Four-toed salamander
Red-bellied mudsnake

	
	Elevated
	No Status → SC
	Ruddy turnstone2
Buff-breasted sandpiper2
Short-billed dowitcher2
Wilson’s phalarope2
American golden-plover2
Greater yellowlegs2
Solitary sandpiper2
Eastern small-footed myotis
Northern cricket frog
Streamside salamander
Eastern box turtle

	
	
	No Status → SE
	Mole salamander

	
	
	SC → SE
	Cerulean warbler
Plains leopard frog
Round hickorynut
Rayed bean

	
	Extirpated
	SE → SX
	Tubercled blossom
White catspaw
Longsolid
Pink mucket
White wartyback
Orangefoot pimpleback
Pyramid pigtoe


1Not currently federally endangered, but likely to be listed in the near future.
2A suite of migratory bird species were listed as special concern to represent the needs of migratory species throughout the state.
In the Species Survey, technical experts were prompted to give their recommendations for additions to or deletions from the SGCN list, along with reasoning or data to support their recommendations. Many thorough responses were received, and all responses will be passed to the TACs for consideration in their next review of the SGCN list. For full text of responses to these survey questions, see Appendix X.	Comment by Blythe, Rita Michelle: Appendix X: Full survey 1 results.
Table X. Species suggested for removal from SGCN list.
	Species
	Reason(s) given

	Bald eagle
	Number of nesting pairs has greatly exceeded conservation goals; nesting is now a regular occurrence.

	Osprey
	Nesting is now a regular occurrence.

	Peregrine falcon
	Number of nesting pairs has greatly exceeded conservation goals; populations are much higher than historic or expected levels.

	Northern harrier
	Common in the winter in Indiana, and are common nesters in other states.

	Sandhill crane
	Populations are stable or increasing.

	American badger
	Species is at its range limits in Indiana, and is stable in the core of its range. Not restricted to rare habitat. Occurrences in Indiana likely sporadic dispersers.

	Evening bat
	Occurs at the periphery of its range in Indiana; is extremely common elsewhere. No current or emerging threats to this species. Not currently affected by major threats to other bat species.

	Southeastern myotis
	No record of this species in Indiana for decades.

	Northern leopard frog
	Populations seem healthy in certain study areas.

	Scarletsnake
	No record of this species in Indiana for decades.

	Southeastern Crowned Snake
	No record of this species in Indiana for decades.

	Cypress darter
	Occurs at the periphery of its range in Indiana; populations are stable elsewhere.

	Western sand darter
	Occurs at the periphery of its range in Indiana; populations are stable elsewhere.

	Variegate darter
	Occurs at the periphery of its range in Indiana; populations are stable elsewhere.

	Northern cavefish
	Occurs at the periphery of its range in Indiana; populations are stable elsewhere.

	Bigmouth shiner
	Occurs at the periphery of its range in Indiana; populations are stable elsewhere.

	Tippecanoe darter
	Occurs at the periphery of its range in Indiana; populations are stable elsewhere.



Table X. Species suggested for addition to SGCN list.
	Species
	Reason(s) given

	Northern bobwhite
	Abundance is declining; early successional habitat is shrinking.

	American woodcock
	Abundance is declining; early successional habitat is shrinking.

	Ruffed grouse
	Abundance is declining; early successional habitat is shrinking; many local extirpations documented; extirpation in Indiana may be likely.

	Little brown myotis
	Rapid rate of decline due to white-nose syndrome – elevate to endangered.

	Tri-colored bat
	Rapid rate of decline due to white-nose syndrome – elevate to endangered.

	Northern long-eared myotis
	Rapid rate of decline due to white-nose syndrome – elevate to endangered.

	Eastern small-footed myotis
	Rapid rate of decline due to white-nose syndrome – elevate to endangered.

	Paddlefish
	Populations are fragile and adversely affected by presence of carp.

	River chub
	Very uncommon in certain study areas.

	Lepidopterans
	Risks to this group are not being addressed because they have no legal protection.

	Freshwater gastropods
	Many species in this group should be considered imperiled in Indiana relative to historical records.



Distribution of SGCN across Habitats and Planning Regions
The graphics below illustrate the distribution of Indiana’s SGCN across habitat types and planning regions throughout the state. A given species can occur in multiple habitat types depending on its life stage or habitat availability, and most species are found in multiple planning regions. The uneven distribution of SGCN across habitat types may be a reflection of the fact that some habitats are naturally smaller in size, widely scattered, or may have historically supported low biodiversity. Also, some habitat types are more well-studied or receive more attention due to economic and aesthetic values (see Appendix X Distribution of SGCN across 8 major habitat types and x sub-habitat types for complete distribution of SGCN across habitat and sub-habitat types and Appendix X List of habitat and sub-habitat type definitions. for complete list of habitat and sub-habitat definitions). The uneven distribution of SGCN across planning regions is likely due to the presence of natural features unique to each region. For example, the Great Lakes Region includes the Lake Michigan shoreline and associated dune habitat, and a number of SGCN are associated with this key habitat (see Chapter X . Indiana’s planning regions and key habitats.for descriptions/maps of planning regions and Appendix X Distribution of SGCN across planning regions.for complete breakdown of species distribution by planning region).

Figure X. Number of species found in each planning region, by taxa.



Figure X. Number of species occurring in each major habitat type, by taxa.



Trends in Abundance of SGCN
The graphics below show past and future trends in abundance for Indiana’s SGCN, summarized by taxa and major habitat type. After selecting a species in the Species Survey, technical experts were asked to estimate that species trend in abundance since 2005 and provide a prediction for its trend in relative abundance over the next decade (by 2025) using the following scale:
A. Trend in abundance since 2005
a. Dramatic increase (>50%)
b. Great increase (25-50%)
c. Slight increase (5-25%)
d. Remained constant
e. Slight decline (5-25%)
f. Serious decline (25-50%)
g. Dramatic decline (>50%)
B. Predicted trend in abundance by 2025
a. Will increase dramatically (>50%)
b. Will increase greatly (25-50%)
c. Will increase slightly (5-25%)
d. Will remain constant
e. Will decline slightly (5-25%)
f. Will decline seriously (25-50%)
g. Will decline dramatically (>50%)
Responses were then averaged for each species, and DFW staff checked the final estimates for accuracy. For a complete breakdown of relative abundance and trends in abundance for each species, see Appendix X. Relative abundance and trends in abundance of Indiana’s SGCN 

Figure X. Trends in abundance of SGCN since 2005, by taxa.



Figure X. Predicted trends in abundance of SGCN by 2025, by taxa.



Figure X. Trends in abundance of SGCN since 2005, by major habitat type.



Figure X. Predicted trends in abundance of SGCN by 2025, by major habitat type.



Threatened and Endangered Invertebrates
Insects and other invertebrates, other than mollusks, are not protected by Indiana statute. A list of endangered insects has been developed based on the recommendation of insect experts working in Indiana. Listed insects occur primarily in rare habitats, so most conservation efforts for these species consist largely of conservation and protection of these rare habitats. These actions are within the purview of the Indiana DNR Division of Nature Preserves, which works closely with DFW on this and other related issues. As resources allow, systematic surveys of all insect orders should be conducted to provide a more holistic assessment of the status of Indiana’s insect fauna. 
Although the DNR does not currently have statutory responsibility or expertise in direct conservation and management practices for most groups of invertebrate wildlife, these groups are included in the SWAP in order to facilitate a wider perspective on wildlife conservation and include these important organisms in the planning process. The 2005 SWAP listed the names and status of all rare invertebrates; for this update, that information has been taken several steps further with the collection of data on habitat and range of rare invertebrates. Associating rare invertebrates with their respective habitat types can promote and inform management and conservation of rare habitats. Also, understanding where rare invertebrate species occur throughout the state will allow planning regions to take invertebrates into consideration when shaping regional priorities.
Appendix X  Status, rank, and range of all Indiana’s endangered, threatened, rare, and watch list invertebrates.documents the federal or state status of insects listed as endangered, threatened, rare, or watch list in Indiana. Since 2005, >360 invertebrate species have been added to this list, many of which are lepidopterans (butterflies and moths). Two species, the bleeding flower moth and the ice thorn (snail) were removed from the list. In 2005, 79 species were listed as state-endangered, and 51 were considered special concern. Now, 129 species are state-endangered, 125 are state-threatened, 184 are considered rare, and an additional 45 are on the state’s watch list. There are two federally endangered insect species on Indiana’s list: Mitchell's Satyr and the Karner Blue. One other federally endangered species, Hine’s emerald, is now considered extirpated in Indiana.
Habitat and range data for each species was collected by searching the NatureServe Explorer online database (url) or consulting with local entomologists. Habitat for most subterranean species was identified using Whitaker and Amlaner (2012). Summaries of these results follow below, and Appendix X Distribution of invertebrate species across major habitat and sub-habitat types. lists full habitat and sub-habitat associations for each species for which information was available.
Table X. Number of invertebrate species in each order/family listed as endangered, threatened, rare, or watch list in Indiana.
	Order/Class
	Number of Species

	Lepidoptera (butterflies and moths)
	234

	Odonata (dragonflies and damselflies)
	62

	Collembola (springtails)
	40

	Homoptera (true bugs)
	32

	Coleoptera (beetles)
	24

	Orthoptera (grasshoppers, etc.)
	20

	Malacostraca (malacostracans)
	13

	Ephemeroptera (mayflies)
	12

	Trichoptera (caddisflies)
	9

	Hymenoptera (ants)
	8

	Diplopoda (millipedes)
	6

	Gastropoda (snails)
	6

	Neuroptera (lacewings)
	6

	Copepoda (copepods)
	4

	Ostracoda (ostracods)
	4

	Pseudoscorpiones (pseudoscorpions)
	4

	Araneae (spiders)
	3

	Diptera (flies)
	2

	Mecoptera (scorpionflies)
	2

	Tricladida (flatworms)
	2

	Actinedida (mites)
	1

	Branchiopoda (shrimp)
	1

	Diplura (diplurans)
	1

	Opiliones (harvestmen)
	1


 
Figure X. Number of listed invertebrate species occurring in each major habitat type in Indiana (not including species for which habitat associations are unknown or unclear).

Figure X. Number of listed invertebrate species occurring in each planning region (not including species for which distribution is unknown or unclear).



VIII. Key Habitats and Communities for Species of Greatest Conservation Need
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Introduction and Purpose
Congressional guidelines dictate that the SWAP must
a) describe the location and relative condition of key habitats and community types essential to the conservation of Indiana’s SGCN (Element 2),
b) identify the problems and threats which may adversely affect SGCN or their habitats (Element 3),
c) determine the actions necessary to conserve SGCN and their habitats, and establish priorities for implementing such conservation actions (Element 4), and
d) describe additional efforts needed to identify factors which may assist in restoration and improved conservation of SGCN and their habitats (Element 3).
The purpose of this chapter is to address each of these components through a variety of perspectives. Habitat conditions, threats, and actions will all be presented from the perspective of SGCN and from wildlife habitats in general. Because conservation of habitats, even with SGCN in mind, results in the conservation of all wildlife species, in the end, the Indiana SWAP is a habitat-based plan. The plan is intended to link SGCN to all wildlife species and to the habitats on which they depend by emphasizing threats and actions for key habitats and communities.
Development of Planning Regions
Indiana’s State Wildlife Action Plan needed to include planning regions to better focus actions and priorities based on regional resources, needs, and threats. The previous SWAP viewed wildlife habitat at the state-wide level, and described threats and actions from this broad perspective. However, describing regions within Indiana’s Action Plan explicitly recognizes that each habitat, including needs, threats, and actions associated with the habitat type, varies across the state. A regional approach also helps to identify priorities and focus organizations on the most relevant actions for a given area. Accordingly, this chapter gives an overview of the federal elements summarized at the state level, and the proceeding chapters give a more detailed analysis of conditions, threats, and actions at the planning region level. 
The planning regions for Indiana’s SWAP were chosen to reflect both aquatic and terrestrial systems. It is important to consider both types not only because the Plan examines them, but also because of the need to bridge efforts across programs and organizations when possible to maximize the potential for conservation and management. The regions are broad yet reasonable representations of the wildlife and habitats within each region.
To outline the planning regions, a variety of regional maps for Indiana were reviewed, including multiple watershed classifications using the hydrologic unit codes (HUC), Bird Conservation Regions, Omernik’s ecoregions, Bailey’s ecoregions, and Homoya’s natural regions. For Indiana’s SWAP, regions chosen were first based on the three major watersheds present in Indiana: Kankakee River, Great Lakes, and Ohio River. The Kankakee and Great Lakes regions are adequate representations of their natural communities without further subdivision. However, the Ohio River watershed consists of 2/3rds of Indiana and contains too many differences of wildlife and habitats to be an effective planning region. Therefore, the Ohio River watershed was further divided using Omernik’s level 3 ecoregions for southern Indiana: the Corn Belt, the Valleys and Hills, and the Interior Plateau. This resulted in a total of 5 planning regions. 
Regions based on Omernik’s and Homoya’s systems are very similar for southern Indiana. The main difference is another distinct region of southeast Indiana within Homoya’s system. Omernik was chosen because the fish, wildlife, and habitats of southeast Indiana are similar enough to central Indiana for planning purposes. Using Omernik was also consistent with the existing plan that incorporates this classification for wadeable/large rivers in the Ohio River drainage area. However, through consultation with experts during the SWAP data collection process, many individuals expressed concern about the inclusion of this southeast portion in the Corn Belt region due to its. Its ecological features were considered distinctive enough to create a separate planning region, and so the classification was modified to separate the Drift Plains region from the Corn Belt region using Omernik’s level 4 ecoregions. This resulted in a total of 6 planning regions, each of which are covered in detail in the proceeding chapters.
Figure X below shows the resulting final map for Indiana’s SWAP planning regions.

Figure X. Planning regions for Indiana’s State Wildlife Action Plan. 
[image: ]
Classification of Habitats
Habitat can be classified in many ways, and the classification scheme chosen often depends upon the intended purpose of the classification and the resources available for classification. Conservation organizations and initiatives often develop habitat classifications relative to a particular species of interest; for example, bird habitat is often classified by flyways, Bird Conservation Regions, or Important Bird Areas. Conservation organizations such as The Nature Conservancy take an ecoregion approach and identify natural community types representative of the ecoregion. Other organizations classify lands based on land-use, such as the USDA Forest Service Forest Inventory and Analysis (FIA). None of these classification schemes is holistic, measuring both traditional habitat types and human-impacted lands such as developed lands, but each is useful for its specific functions. 
The Teaming with Wildlife Best Practices Guide (2012) encourages states to use a well-accepted standardized classification scheme to classify wildlife habitats. Doing so achieves consistency across state plans and improves the chances of regional collaborative efforts. For the 2005 CWS, a customized habitat classification system was developed for the state of Indiana. The system involved 8 major habitat types and >60 sub-habitats. This revision retains the main elements of the 2005 system by still focusing on the 8 major habitat types, but substitutes the standardized NatureServe classification system for 2005’s ‘sub-habitats’ (see Appendix X for cross-walk table). 	Comment by Rita: Appendix X: Crosswalk table for classification schemes used to classify habitats for SGCN in 2005 and 2015.
In order to track habitat changes, or conversions of land from one habitat type to another, multiple land cover data sets collected in the same manner over time are required. The National Land Cover Database (NLCD) has made available data of this sort for the past decade (cite). In order to assess changes in habitats since the 2005 CWS, we compared NLCD data from 2001 and 2011. The NLCD uses its own land cover classification scheme, which we adapted to fit the 8 major habitat types (see Appendix X for cross-walk table).	Comment by Rita: Appendix X: Crosswalk table for land cover data used to assess changes in habitat and the major habitat types described in the SWAP.
The following major habitat types are used for this SWAP (see Appendix X for complete definitions of habitats, sub-habitats, and features used to describe habitats for SGCN):	Comment by Rita: Appendix X: Classification scheme used to describe habitats for SGCN.
1) Agricultural Lands: Lands devoted to commodity production, including intensively managed nonnative grasses, row crops, fruit and nut-bearing trees.
2) Aquatic Systems: All water habitats, both flowing and stationary, but not including wetlands.
3) Barren Lands: Lands dominated by exposed rock or minerals with sparse vegetation.
4) Developed Lands: Highly impacted lands, intensively modified to support human habitation, transportation, commerce, and recreation.
5) Forests: A plant community extending over a large area and dominated by trees, the crowns of which form an unbroken covering layer or canopy.
6) Grasslands: Open areas dominated by grass species.
7) Subterranean Systems: Connected underground rooms and passages beyond natural light penetration.
8) Wetlands: Temporarily or permanently flooded habitats, often supporting aquatic vegetation.
Location of Habitats in Indiana
Figures X-X below illustrate how major habitat types are distributed throughout Indiana. Table X allows for comparison of exact acreage across habitat types.


Figure X. Distribution of major habitat types in Indiana.
[image: ]
Figure X. Much of Indiana, particularly the northern two-thirds of the state, is dominated by cultivated crops.
[image: ]

Figure X. Aquatic systems in Indiana include lakes and reservoirs, streams and rivers, and parts of Lake Michigan.
[image: ]

Figure X. Barren lands are the least abundant major habitat type in Indiana.
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Figure X. Developed lands in Indiana are concentrated around Gary/Chicago (IL), South Bend, Fort Wayne, Indianapolis, Evansville, and Louisville (KY).
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Figure X. Forests in Indiana are concentrated in the southern third of the state, following its steeper topography.
[image: ]
Figure X. Grasslands can be found primarily in the southern and extreme northern parts of the state.
[image: ]
Figure X. Subterranean systems are not accounted for the by the NLCD, but this map of the karst regions of Indiana shows cave densities, sinkhole areas, springs, dye points, and dye lines.
[image: ]
Figure X. Wetlands can be found throughout the state but are particularly concentrated in the extreme southwestern and northern areas.
[image: ]
Changes in Habitats
We used ArcGIS 10.1 (cite?) to analyze changes in habitats over the past decade. To find out where habitat changes occurred for a specific land cover type, we used the 2001 and 2011 raster data sets from the National Land Cover Database. After clipping the data sets to the Indiana state boundary, we reclassified the value for a specific land cover type (for example, grasslands) to 1 and all other types to 0. The second raster data set was reclassified so that grasslands were assigned a value of 10 and all other types 0. The resulting 2001 and 2011 rasters were then added together. A value of 11 in the final raster represented cells that were grasslands in both 2001 and 2011, 10 represented cells where land cover was converted to grassland, 1 represented cells where grassland was lost, and 0 was for all other land cover types. This process was repeated for each habitat type, and the number of cells having each of these values was recorded. The raster’s 30m x 30m cells were then converted to acres for comparison across habitat types and planning regions. From these data we calculated percent loss, gain, and net change for each habitat type (see Table X). 
At the state level, gains in land cover occurred aquatic systems, barren lands, developed lands, and wetlands, and losses occurred for agriculture, forests, and grasslands. The greatest losses were seen in grasslands (-0.9%), and the greatest gains were seen for barren lands (+43.5%). However, at 0.1% of total land area, barren lands are by far the least abundant habitat type, and so any gain in cover could result in a relatively high change percentage-wise when compared to more abundant cover types. High gains were also seen for developed lands (+4.7%), and most of the habitats that declined were likely lost to developed lands. 
Figures X and X below illustrate how the distribution of land cover has changed since 2001, and figures X-X illustrate areas where habitat was gained or lost between 2001 and 2011.
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Table X. Land cover changes by major habitat type in Indiana, 2001-2011.	Comment by Rita: Previously Table 3.
	Planning Region
	Major Habitat Type
	Acres - 2001
	Percent of Total
	Acres - 2011
	Percent of Total
	Acres Lost
	Percent Loss
	Acres Gained
	Percent Gain
	Net Change
	Percent Change

	1 - Great Lakes
	
	
	
	
	
	
	
	
	
	
	

	
	Agriculture
	1,106,485
	45.2
	1,092,297
	44.6
	15,893
	1.4
	1,705
	0.2
	-14,187
	- 1.3

	
	Aquatic Systems
	186,024
	7.6
	186,321
	7.6
	358
	0.2
	655
	0.4
	297
	+ 0.2

	
	Barren Lands
	5,823
	0.2
	6,303
	0.3
	390
	6.7
	871
	15.0
	481
	+ 8.3

	
	Developed Lands
	469,228
	19.2
	498,393
	20.4
	5
	0.0
	29,170
	6.2
	29,165
	+ 6.2

	
	Forest Lands
	195,094
	8.0
	191,729
	7.8
	4,675
	2.4
	1,311
	0.7
	-3,365
	- 1.7

	
	Grasslands
	301,897
	12.3
	292,105
	11.9
	11,263
	3.7
	1,471
	0.5
	-9,792
	- 3.2

	
	Wetlands
	182,856
	7.5
	180,256
	7.4
	2,795
	1.5
	195
	0.1
	-2,599
	- 1.4

	
	Total acres:
	2,447,405
	
	Total acres changed:
	35,379
	
	
	
	
	

	2 - Kankakee
	
	
	
	
	
	
	
	
	
	
	

	
	Agriculture
	1,378,889
	72.1
	1,375,276
	71.9
	5,051
	0.4
	1,437
	0.1
	-3,614
	- 0.3

	
	Aquatic Systems
	12,858
	0.7
	13,194
	0.7
	130
	1.0
	466
	3.6
	336
	+ 2.6

	
	Barren Lands
	1,829
	0.1
	2,199
	0.1
	415
	22.7
	785
	42.9
	370
	+ 20.2

	
	Developed Lands
	152,061
	8.0
	157,805
	8.3
	3
	0.0
	5,747
	3.8
	5,744
	+ 3.8

	
	Forest Lands
	189,671
	9.9
	188,271
	9.8
	2,357
	1.2
	957
	0.5
	-1,400
	- 0.7

	
	Grasslands
	122,365
	6.4
	120,504
	6.3
	3,464
	2.8
	1,604
	1.3
	-1,861
	- 1.5

	
	Wetlands
	54,564
	2.9
	54,989
	2.9
	453
	0.8
	878
	1.6
	425
	+ 0.8

	
	Total acres:
	1,912,237
	
	Total acres changed:
	11,874
	
	
	
	
	

	3 - Corn Belt
	
	
	
	
	
	
	
	
	
	
	

	
	Agriculture
	7,257,175
	72.1
	7,208,100
	71.6
	52,551
	0.7
	3,476
	0.0
	-49,075
	- 0.7

	
	Aquatic Systems
	75,942
	0.8
	78,172
	0.8
	625
	0.8
	2,855
	3.8
	2,230
	+ 2.9

	
	Barren Lands
	3,597
	0.0
	4,649
	0.0
	559
	15.5
	1,611
	44.8
	1,052
	+ 29.2

	
	Developed Lands
	1,152,208
	11.4
	1,207,606
	12.0
	6
	0.0
	55,404
	4.8
	55,398
	+ 4.8

	
	Forest Lands
	982,404
	9.8
	976,687
	9.7
	6,267
	0.6
	550
	0.1
	-5,717
	- 0.6

	
	Grasslands
	537,321
	5.3
	532,729
	5.3
	7,685
	1.4
	3,093
	0.6
	-4,592
	- 0.9

	
	Wetlands
	56,132
	0.6
	56,836
	0.6
	479
	0.9
	1,183
	2.1
	704
	+ 1.3

	
	Total acres:
	10,064,779
	
	Total acres changed:
	68,171
	
	
	
	
	

	4 - Valleys & Hills
	
	
	
	
	
	
	
	
	
	
	

	
	Agriculture
	1,959,569
	55.8
	1,948,438
	55.5
	12,987
	0.7
	1,856
	0.1
	-11,131
	- 0.6

	
	Aquatic Systems
	71,458
	2.0
	74,624
	2.1
	841
	1.2
	4,007
	5.6
	3,165
	+ 4.4

	
	Barren Lands
	1,876
	0.1
	6,234
	0.2
	288
	15.3
	4,646
	247.6
	4,358
	+ 232.3

	
	Developed Lands
	307,775
	8.8
	318,303
	9.1
	6
	0.0
	10,534
	3.4
	10,528
	+ 3.4

	
	Forest Lands
	885,847
	25.2
	875,290
	24.9
	11,836
	1.3
	1,278
	0.1
	-10,558
	- 1.2

	
	Grasslands
	237,437
	6.8
	239,776
	6.8
	2,062
	0.9
	4,402
	1.9
	2,339
	+ 1.0

	
	Wetlands
	47,981
	1.4
	49,279
	1.4
	387
	0.8
	1,685
	3.5
	1,298
	+ 2.7

	
	Total acres:
	3,511,944
	
	Total acres changed:
	28,407
	
	
	
	
	

	5 - Interior Plateau
	
	
	
	
	
	
	
	
	
	
	

	
	Agriculture
	435,504
	13.1
	434,702
	13.1
	1,989
	0.5
	1,187
	0.3
	-802
	- 0.2

	
	Aquatic Systems
	42,472
	1.3
	44,441
	1.3
	114
	0.3
	2,083
	4.9
	1,969
	+ 4.6

	
	Barren Lands
	3,259
	0.1
	4,576
	0.1
	191
	5.8
	1,507
	46.2
	1,317
	+ 40.4

	
	Developed Lands
	165,495
	5.0
	169,979
	5.1
	4
	0.0
	4,488
	2.7
	4,484
	+ 2.7

	
	Forest Lands
	2,042,049
	61.4
	2,035,608
	61.2
	6,827
	0.3
	386
	0.0
	-6,441
	- 0.3

	
	Grasslands
	632,424
	19.0
	631,572
	19.0
	2,721
	0.4
	1,869
	0.3
	-852
	- 0.1

	
	Wetlands
	5,334
	0.2
	5,659
	0.2
	27
	0.5
	352
	6.6
	325
	+ 6.1

	
	Total acres:
	3,326,537
	
	Total acres changed:
	11,872
	
	
	
	
	

	6 - Drift Plains
	
	
	
	
	
	
	
	
	
	
	

	
	Agriculture
	601,203
	29.4
	601,766
	29.4
	4,992
	0.8
	5,555
	0.9
	563
	+ 0.1

	
	Aquatic Systems
	17,250
	0.8
	18,017
	0.9
	130
	0.8
	897
	5.2
	767
	+ 4.4

	
	Barren Lands
	2,276
	0.1
	2,813
	0.1
	41
	1.8
	578
	25.4
	537
	+ 23.6

	
	Developed Lands
	152,246
	7.4
	158,728
	7.8
	4
	0.0
	6,486
	4.3
	6,482
	+ 4.3

	
	Forest Lands
	956,369
	46.7
	950,668
	46.5
	6,489
	0.7
	788
	0.1
	-5,700
	- 0.6

	
	Grasslands
	314,652
	15.4
	310,655
	15.2
	6,883
	2.2
	2,886
	0.9
	-3,997
	- 1.3

	
	Wetlands
	2,264
	0.1
	3,611
	0.2
	42
	1.9
	1,390
	61.4
	1,348
	+ 59.6

	
	Total acres:
	2,046,259
	
	Total acres changed:
	18,581
	
	
	
	
	

	Statewide Totals
	
	
	
	
	
	
	
	
	
	
	

	
	Agriculture
	12,738,717
	54.7
	12,660,472
	54.3
	93,462
	0.7
	15,217
	0.1
	-78,245
	- 0.6

	
	Aquatic Systems
	406,003
	1.7
	414,768
	1.8
	2,198
	0.5
	10,963
	2.7
	8,764
	+ 2.2

	
	Barren Lands
	18,660
	0.1
	26,773
	0.1
	1,883
	10.1
	9,997
	53.6
	8,114
	+ 43.5

	
	Developed Lands
	2,398,842
	10.3
	2,510,642
	10.8
	27
	0.0
	111,827
	4.7
	111,799
	+ 4.7

	
	Forest Lands
	5,251,422
	22.5
	5,218,242
	22.4
	38,451
	0.7
	5,271
	0.1
	-33,180
	- 0.6

	
	Grasslands
	2,146,075
	9.2
	2,127,322
	9.1
	34,077
	1.6
	15,324
	0.7
	-18,753
	- 0.9

	
	Wetlands
	349,126
	1.5
	350,627
	1.5
	4,183
	1.2
	5,684
	1.6
	1,500
	+ 0.4

	
	Total acres:
	23,308,845
	
	Total acres changed:
	174,282
	
	
	
	
	



Figure X. Land cover distribution in Indiana in 2001 and 2011.
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Figure X. Losses and gains in land cover types in Indiana between 2001 and 2011.
[image: ]

Figure X. Changes to agricultural systems in Indiana over the past decade.
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Figure X. Changes to aquatic systems in Indiana over the past decade.
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Figure X. Changes to barren lands in Indiana over the past decade.
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Figure X. Changes to developed lands in Indiana over the past decade.
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Figure X. Changes to forest land cover in Indiana over the past decade.
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Figure X. Changes to grasslands in Indiana over the past decade.
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Figure X. Changes to wetlands in Indiana over the past decade.
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Relative Condition of Habitats
Surveys
Element 2 of the Congressional guidelines indicates that the CWS describes the extent and condition of habitats essential to species of greatest conservation need. This section summarizes habitat conditions of the major habitat types essential to the conservation SGCN reported in the survey of conservation professional and species experts.  
Species Perspective (Survey 1)
Species experts were asked to evaluate the current overall conditions and total amount of habitat related to a single species. Additionally, respondents reported if populations of species are persisting in habitats that are not suitable to sustain populations over the next 10 years as well as if suitable habitats exist, but are not currently occupied by a particular species. Exact wording of these questions is available in Appendix X.	Comment by Colleen: Survey 1 Blank
Because species may utilize more than one single major habitat type, results here are aggregated across species. A full summary of these data is available in Appendix X. 	Comment by Hartel, Colleen M: Update to reflect Appendix with Full Survey 1 Report
Respondents were asked to evaluate current conditions on a 5-point scale from very poor to very good. In general, the majority of respondents reported habitat quality to be satisfactory for individual species (50.8%). Approximately one quarter described habitat conditions for species as poor (26.7%). Respondents were also asked to evaluate the total amount of available habitat for a given species from very limited to very abundant. Across all taxa, respondents most frequently reported available habitat as “limited” (43.4%) or “very limited” (24.7%). 
Respondents most frequently reported that species were not persisting in habitats that were not suitable to sustain them (41.8%). The majority of respondents (51.5%) that habitats that are suitable to sustain species exist but are not currently occupied by species. This was especially evident for mollusks, where 82.8% of respondents indicated this is the case for species in this taxon.
Habitat Perspective (Survey 2)
Due to the broad nature of the definition of major habitat types, habitat conditions were evaluated using a tiered approach, with respondents answering questions for a specific habitat type within a specific region. Habitat conditions outlined in this chapter are aggregated at the state and regional level. Habitat-specific conditions for the eight major habitat types is detailed in Chapters IX – XIV for each of the six planning regions in Indiana. Exact wording of these questions is available in Appendix X. A full summary of these data is available in Appendices X-X.	Comment by Colleen: Survey 2 Blank	Comment by Colleen: Survey 2 Reports for individual regions
Respondents were asked to evaluate the current overall quality of a major habitat type within a region on a 5-point scale ranging from “very poor” to “very good.” When aggregated at the state level, habitat quality is described as “poor” (36.1%) or “satisfactory (34.8%) by the majority of respondents. These results were consistent across individual planning regions, leaning slightly more towards satisfactory in Region 1 (39.4%), Region 4 (36.8%), Region 5 (39.6%), and Region 6 (39.2%) and towards poor in Region 2 (45.7%) and Region 3 (41.9%).
Landscape-level Models
One drawback of surveys for assessing relative condition of habitats is the subjective nature of survey responses. Instead of relying solely on the opinions of survey respondents to analyze current conditions, we complemented the knowledge gained in the surveys with objective descriptions of habitat conditions through modelling in ArcGIS. Modelling habitat quality may take a variety of forms, but our approach was to construct models of habitat quality for a suite of representative species.
The models we used were landscape-level models (cite), meaning that they account for the fact that habitat quality for most wildlife species is a function of a complex mixture of cover types and other landscape elements (e.g., roads) that influence quality. By contrast, traditional approaches such as habitat suitability indices do not allow for inference at large spatial scales and overlook important subtleties of habitat quality by associating quality with a single cover type.
These models are useful not only for assessing current habitat conditions, but also for assessing the condition of predicted future landscapes. Specifically, they could be used to compare future landscapes that represent the results of various combinations of conservation actions, which could then be used to objectively inform the development of priority sets of actions. They could provide a quantitative metric for evaluating the relative effectiveness of alternative action scenarios, which could be a novel approach in the state wildlife planning process. This would establish a process for decision making and allow for visualization of the decision-making process through case studies for each of the representative species. Furthermore, future landscapes with action scenarios incorporated could be compared to landscapes resulting from “no action”, such as the maps produced from modelling efforts in Tayyebi et al. (2013), providing a baseline against which to compare the landscape effects of actions taken.
Initially, we set out to build the landscape-level models and then use them in this manner. However, it became clear during the process that current knowledge is not sufficient to predict the composition and configuration of future landscapes to the degree that would be useful for comparison across sets of actions. Thus, we present here the knowledge we gained regarding current habitat conditions and encourage future SWAP teams to use what we developed as a starting point to implement the uses of the models described above. In the future, this approach could provide an innovative perspective on conservation planning. As a head start, we generated sets of action scenarios based on responses to the Habitat Survey that could be applied to future landscapes (see Chapter X for detailed methods). These scenarios represent how effort might be distributed across actions if it were focused solely on a few top-priority actions, spread out across a variety of priority actions, or a baseline effort spread recommended by survey respondents. Future teams may use these scenarios, or generate scenarios based on different criteria. 	Comment by Rita: Wherever we are describing survey methods and analysis.
With our initial objective in mind, we chose representative species that would best represent the risks faced by all SGCN within each planning region, with the aim of constructing models for 4-7 species per region. Each planning region’s suite of indicator species would allow us to assess the relative magnitude of various threats to SGCN and the potential effectiveness of a suite of actions that could be taken in response to those threats. The species would represent the range of likely habitat/land use conditions across that planning region and which, in the aggregate, show the greatest range of sensitivity to threats and responses to actions, and so they would serve as umbrellas for all SGCN and other more common species. 
A rigorous selection process was used to choose species that would represent habitats in each planning region for landscape-level modelling. First, a focus group was conducted with species technical experts to determine an initial candidate list for each region. Then, those lists were presented to the Species Survey respondents, who voted for species that would best represent the range of threats and actions associated with each habitat type. The votes from the survey were tallied, and then the top species were considered in light of the following factors (roughly in order of importance): 1) number of first and second place votes in the survey and comments from focus group participants, 2) availability of existing landscape-level habitat models for individual species, 3) ability to use species in multiple regions, 4) equal taxonomic representation in each region (birds, mammals, herps), 5) availability of data to construct a model if one is not available, 6) ability of species to represent multiple habitat types, 7) sensitivity of species to actions over the next decade. The final species lists represent our best effort to balance the results of the survey with all of these factors, and we had good representation across taxa and habitat types of interest for each region. 
To produce maps of habitat quality in a GIS environment, a raster map of habitat for species x in region y is constructed, and each cell is assigned a habitat quality score. The score on a scale from 0 to 1 is calculated based on the composition and configuration of cells in a buffer area surrounding the cell. Composition refers to the relative proportions of various cover types; configuration refers to their spatial arrangement (e.g., edge effects, distance to resources). The size of the buffer is typically based on the average home range size of species x. Once the models are constructed, scores are used to calculate the current habitat value of region y for species x using a moving-window approach. Detailed methods describing model construction of each individual species are available in Appendix X. 	Comment by Rita: Appendix X. Detailed landscape-level model descriptions for 14 representative species in Indiana.
In the chapters devoted to each planning region, we present results of the species selection process and the landscape-level models for current habitat conditions for each region’s suite of representative species. In total, 38 models were run for 14 representative species across the state, with 6-7 species per region.
Modelling for Aquatic Systems
The goal of the modelling of aquatic systems was to predict and visualize stream quality across the state of Indiana. This goal was achieved by combining field data, statistical analysis, and GIS techniques. The Indiana Department of Environmental Management (IDEM) maintains a database of characteristics associated with water quality and stream health at 1750+ sampling locations throughout the state, collected between 1996 and 2013. For each site, two indices are calculated: an index of biotic integrity (IBI) based on fish captures and a qualitative habitat evaluation index (QHEI) based on habitat characteristics. While these indices (especially QHEI) are calculated based on a suite of local characteristics, this project was part of a landscape-level modeling initiative. Thus, landscape-level variables were used to approximate and predict variability in these indices as measures of stream health and water quality.
Approximately 25 different predictor variables were incorporated in spatial analysis, built based on data collected or updated since 2005. From this set, 19 different variables were useful in predicting IBI and QHEI. The variables included:
· network drainage area (catchment/flow accumulation)
· catchment elevation
· slope of catchment flowline
· mean annual precipitation
· mean annual air temperature
· mean annual flow
· mean annual velocity
· nearby forest cover (e.g. riparian buffer)
· nearby agricultural land cover
· distance to developed area
· impervious surface cover
· nearby dam density
· proximity to superfund site
· ecoregion
· natural region
· classification as impaired by IDEM
· road density
· road/stream crossing density (point intersections and linear overlaps)
· density of wastewater facilities
· sinuosity of stream segments
· sand thickness
· clay thickness
· population density
· bedrock regions
· distance to/density of confined feeding operations
For each predictor variable, a raster map was generated in ArcGIS depicting values for 30x30 meter cells across the entire state. Values for each variable at each sampling location were extracted and added to a database for statistical analysis. Variables that were calculated both at field sampling locations and from the landscape rasters (e.g. drainage, slope) showed a very strong positive correlation, suggesting that landscape-level analysis successfully approximated local conditions. For statistical analysis, stepwise regressions were performed for both QHEI and IBI, providing a set of variables that helped to explain variation in these indices. Using the coefficients from these regressions, raster maps were multiplied together to create final maps predicting QHEI and IBI in streams statewide.
A map predicting QHEI and IBI throughout the entire state is included as Figure X.  Maps of predictec QHEI and IBI by region are included in chapters X – XX for each chapter. Tables X and X show estimated total linear length of streams falling into each QHEI and IBI ranking category, statewide and by region. Figures X and X depict the proportion of stream length falling into each ranking category, statewide and by region. 
For QHEI, the top five predictor variables were, in order of importance: stream velocity, natural region, stream/road overlap density (length along which both overlapped), density of forest surrounding the stream (e.g. riparian buffer), and stream/road crossing density (point intersections). For IBI, the top five predictor variables, not including QHEI, were: stream velocity, natural region, slope, whether the stream was classified as impaired or not, and stream flow. See Table X for further details about predictor variable importance. Statistical models incorporating multiple predictor variables explained approximately 45% of the variation in field QHEI indices. For IBI, predictor variables explained approximately 35% of the variation. When QHEI was added as an additional predictor, this increased to 45%. Considering the differing scopes by which these indices were originally calculated (local) and later predicted (landscape), these are acceptable values for predictive models. Variables influential to building indices, such as effort put into fishing (IBI) and channel development/substrate types (QHEI) were not calculable on a landscape scale. However, landscape-level variables successfully approximated these indices (see Figure 3 below). 
A few notes and caveats for interpreting results and maps:
1. Flowlines represent a medium resolution visualization of Indiana streams and rivers. Some stream segments were missing important data (e.g. stream velocity) and were removed from analysis. These can be seen as small holes in lines or, more infrequently, a lack of a visualized stream where one exists. The total length of streams visualized in maps exceeds 93% of the length of real streams in all regions except Region 2, where measurements (e.g. flow/velocity) were missing for about 50% of all stream length.
2. Compared to field data, statistical models predicted values closer to the mean. Thus, results predict less stream segments in the extreme rankings (Very Poor, Excellent) than may be found in field data. 
3. Predicted values at the edges of the state may be less accurate since many predictor variables were based solely on data from Indiana, while water quality may be impacted by factors outside of the state. Alternatively, predictions at the edge may be absent due to missing data.
4. Maps are not meant to be an absolute prediction but rather a general model of how water quality may vary statewide based on landscape-level variables. Local site variability should always be taken into account when considering specific sites.
Table 1. Estimated total linear length of streams falling into QHEI ranking categories, statewide and by region. Stream length was calculated from the National Hydrology Dataset (NHD), using a polyline shapefile representing streams, rivers, canals, ditches, pipelines, artificial paths, coastlines, and connectors. This dataset shows streams at a medium resolution, and estimates of total stream length throughout the state may vary from other resolution datasets.
	QHEI Ranking
	State
	Region 1
	Region 2
	Region 3
	Region 4
	Region 5
	Region 6

	Excellent (70+)
	1640.5
	87.9
	23.4
	885.9
	123.3
	249.0
	271.0

	Good (55 to 69)
	11033.7
	681.8
	301.8
	4693.7
	734.2
	2700.0
	1922.1

	Fair (43 to 54)
	13761.1
	2381.4
	1523.1
	6669.8
	1885.1
	668.6
	633.0

	Poor (30 to 42)
	4829.7
	456.4
	1557.3
	1130.9
	1604.9
	38.4
	41.7

	Very Poor (< 30)
	262.7
	7.0
	119.0
	35.0
	101.6
	0.0
	0.1



Table 2. Estimated total linear length of streams falling into IBI ranking categories, statewide and by region. Stream length was calculated from the National Hydrology Dataset (NHD), using a polyline shapefile representing streams, rivers, canals, ditches, pipelines, artificial paths, coastlines, and connectors. This dataset shows streams at a medium resolution, and estimates of total stream length throughout the state may vary from other resolution datasets.
	
IBI Ranking
	State
	Region 1
	Region 2
	Region 3
	Region 4
	Region 5
	Region 6

	Excellent (53 to 60)
	200.4
	18.1
	2.5
	91.2
	25.2
	33.4
	29.9

	Good (45 to 52)
	1796.5
	83.8
	96.4
	846.2
	124.6
	328.9
	316.6

	Fair (36 to 44)
	12063.1
	658.6
	1113.7
	5372.3
	911.5
	2407.0
	1600.0

	Poor (23 to 35)
	17082.8
	2711.5
	2241.5
	7089.3
	3315.5
	878.8
	846.1

	Very Poor (12 to 22)
	373.3
	142.6
	70.5
	15.1
	69.7
	7.6
	67.9

	Fish Absent (< 12)
	11.5
	0.0
	0.0
	1.1
	2.5
	0.4
	7.5



Table X. This table show the importance of various predictor variables in statistical analyses predicting QHEI. These values were calculated through stepwise regressions in R. Values for relative importance indicate the delta AIC of the statistical model if that variable was removed and all others were kept. Numbers can be compared on a relative basis as a measure of effect size.
	QHEI Predictor
	Relative Importance (Delta AIC when removed)

	Stream Velocity
	424.4

	Natural Region
	135.7

	Stream/Road Overlap Density
	34.4

	Density of Forest Surrounding Stream
	22.6

	Stream/Road Crossing Density
	17.7

	Slope
	7.8

	Density of Agricultural Land Surrounding Stream
	7.6

	Flow Accumulation (Catchment)
	6.8

	Stream Flow (Volume / time)
	4.1

	Distance to Urban Area
	3.1

	Part of Impaired Stream Segment?
	1.6

	Thickness of Sand
	1.2

	Thickness of Clay
	0.9

	Stream Sinuosity
	0.8

	Impervious Surface Cover
	0.4



Table X. This table show the importance of various predictor variables in statistical analyses predicting IBI. These values were calculated through stepwise regressions in R. Values for relative importance indicate the delta AIC of the statistical model if that variable was removed and all others were kept. Numbers can be compared on a relative basis as a measure of effect size.

	IBI Predictor
	Relative Importance (Delta AIC when removed)

	QHEI
	328.7

	Stream Velocity
	65.3

	Natural Region
	60.3

	Slope
	39.5

	Part of Impaired Stream Segment?
	26.1

	Stream Flow (Volume / time)
	14.6

	Wastewater Plant Density
	5.1

	Mean Annual Precipitation
	4.7

	Distance to Superfund Site
	3.4

	Impervious Surface Cover
	2.5

	Stream Sinuosity
	1.6

	Mean Annual Temperature
	1.2

	Stream/Road Overlap Density
	0.1



Figure 1. Proportion of Indiana stream length falling into QHEI rankings, statewide and by region.









Figure 2. Proportion of stream length falling into IBI rankings, statewide and by region.
[image: ]Figure 3[image: ]. Example comparison of predicted QHEI values and QHEI values calculated at field sampling locations. Models incorporating landscape-level predictor variables explained approximately 45% of the variation in field data, making them useful for prediction. However, predicted values trended towards the mean, and field data is more likely to fall into the extreme categories (Very Poor, Excellent).







	The results of this aquatic modeling have utility not only for assessing current stream conditions in Indiana but also as a quantitative baseline for similar work in the future. This process may be replicated as a method for evaluating how stream habitat and biota have changed over time and as a result of actions beneficial or detrimental to streams. This will require renewed field evaluation (e.g. calculation of IBI/QHEI indices at sample sites) and incorporation of new landscape-level data as it becomes available.
Furthermore, the modeling approach demonstrated in this work may serve as a template for building models in other areas of conservation concern, whether aquatic or terrestrial. Field data is inherently costly to produce and limited in scope. Modeling approaches, which combine efforts of field work, statistical analysis, and computational resources (e.g. GIS) are a powerful way to make the most of field data. These techniques allow extrapolation from available data and cautious prediction on a larger spatial scale. The procedure shown here may be adapted and refined for use in other contexts. For example, the DNR is currently building a dataset of fish and habitat characteristics in Indiana glacial lakes. Concurrently, indices are being developed that are comparable to the QHEI and IBI measures used for streams. As these data and indices are created, they may be used to inform models that aim to better understand lakes on multiple spatial scales.
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Trends in Habitat Conditions
Survey respondents from both surveys were asked to evaluate trends in habitat conditions since 2005 and anticipated changes over the next 10 years in regards to both quality and quantity of habitat. 
Species Perspective (Survey 1)
Respondents from survey 1 were asked to evaluate trends in habitat conditions and total amount of habitat since 2005, as well as predict changes over the next 10 years for a single species in the state. A full summary of these data is available in Appendix X.	Comment by Colleen: Survey 1 Full Results
Over the past 10 years, respondents reported that the overall quality of habitat for species has remained about the same (50.7%) and most frequently reported that habitat quality is expected to remain about the same (48.9%) over the next 10 years.  
In general, respondents reported that total amount had remained about the same over the past 10 years (54.0%). Respondents anticipate the total amount of habitat for species to remain “about the same” (52.0%) as well, over the next 10 years. 
Habitat Perspective (Survey 2)
Respondents from survey 2 were asked to report on trends in habitat quality and quantity for major habitat types within a planning region. Results here are aggregated at the regional level; summaries of results for each habitat type are included in regional chapters and Appendices X-X. 	Comment by Colleen: Regional reports
At the statewide level, respondents had reported that habitat quality had remained about the same (43.7%) over the past 10 years. This was the most frequently reported response in Region 5 (57.2%) and Region 6 (60.3%). However, respondents most frequently reported a decrease in habitat quality over the past 10 years in Region 1 (38.5%), Region 2 (38.1%), Region 3 (46.7%), and Region 4 (43.3%). Over the next 10 years, habitat quality is expected to decrease at the statewide level (47.9%). This was the case for individual regions, with the exception of Region 5 and Region 6, where respondents expected habitat quality to remain the same over the next 10 years (49.6% and 57.6% respectively). 
About equal proportions of respondents reported that amount of habitat had remained about the same (41.3%) or decreased (40.2%) over the past 10 years. Total amount of habitat was more frequently reported to have stayed the same in Region 2 (35.5%), Region 5 (57.2%), and Region 6 (55.4%) and reported to have decreased in Region 1 (41.6%), Region 3 (51.1%), and Region 4 (46.4%). Statewide, respondents most frequently anticipated amount of habitat to decrease (47.2%). This was the case in Region 1 (47.1%), Region 3 (59.3%), and Region 4 (49.5%). 
Amount of habitat is predicted to remain about the same in Region 2 (38.3%), Region 5 (48.2%), and Region 6 (51.4%). 
THREATS AFFECTING SPECIES AND HABITATS (3RD ELEMENT)
Element three partially requires the description of threats to species of greatest conservation need and their habitats. This CWS identifies a habitat-centric perspective in order to manage for the conservation of species in Indiana. Both surveys asked respondents to identify threats for each major habitat type within a region by rating them on a 4-point scale of significant threat to not a threat with an “I don’t know option” and implemented a hierarchical approach. Threats were broken up into major categories, which were drawn from Salafsky et al. (2008). The following is a definition of each:

· Residential and commercial development: threats from human settlements or other nonagricultural land uses with a substantial footprint
· Agriculture and aquaculture: threats from farming and ranching as a result of agricultural expansion and intensification, including silviculture, mariculture, and aquaculture
· Energy production and mining: threats from production of nonbiological resources
· Transportation and service corridors: threats from long, narrow transport corridors and the vehicles that use them, including associated wildlife mortality
· Biological resource use: threats from consumptive use of “wild” biological resources including deliberate and unintentional harvesting effects; also persecution or control of specific species
· Human intrusions and disturbance: threats from human activities that alter, destroy, and disturb habitats and species associated with nonconsumptive uses of biological resources
· Natural systems modification: threats from actions that convert or degrade habitat in service of “managing” natural or seminatural systems, often to improve human welfare
· Invasive and other problematic species and genes: threats from non-native and native plants, animals, pathogens/microbes, or genetic materials that have or are predicted to have harmful effects on biodiversity following their introduction, spread, and/or increase in abundance
· Pollution: threats from introduction of exotic and/or excess materials or energy from point and nonpoint sources
· Climate change and severe weather: threats from long-term climate changes that may be linked to global warming and other severe climatic or weather events outside the natural range of variation that could wipe out a vulnerable species or habitat
· Other stressors: additional threats and stressors directly affecting habitats, such as diseases and genetic diversity issues

Each category contained a list of specific threats which were displayed if a respondent had assigned a threat category a rating of “significant” or “moderate” threat. Respondents were also able to identify other threats they did not feel were represented in the survey. Ratings were converted to a numerical scale, excluding responses indicating the option” I don’t know,” to calculate a mean response, which was used to rank categories. 

Species Perspective (Survey 1)
Survey respondents were asked to rate threats to a specific species of greatest conservation need. A full summary of these data is provided in Appendix X. Table X identifies the relative rank of threats to species of greatest conservation need within the state. A variety of threats were identified for species. Averaged across all species, all threat categories received mean ratings above “minor threat,” with the exception of biological resource use and other stressors, which were rated between “minor threat” and “not a threat” averaged across species.	Comment by Colleen: Survey 1 Full Report
Agriculture and aquaculture was rated as the most significant threat across all species. Within this category, conversion of habitat and annual and perennial nontimber crops received mean ratings between significant and moderate threats (1.82 and 1.90 mean ratings respectively). In the free response section for this category, respondents echoed various causes of loss of habitat as a threat across species. Specifically, respondents identified loss of edge habitat and clearing of fence rows as a concern for certain bird species. Loss of land enrolled in the USDA Conservation Reserve Program (CRP) was also identified as a concern for multiple species. Draining of wetlands for agricultural purposes was noted as a specific threat for Sandhill Cranes and some reptile species like the western ribbon snake. Pesticide use and chemical associated with agricultural use was identified as a significant threat to fish and other aquatic species. Neonicotinoid pesticides were also identified as a threat to bat species, like the Indiana bat and the little brown bat.
Natural systems modification was also rated very highly averaged across taxa, with the exception of mammals where this category was mid-ranked. Natural habitat conversion (not specific to agriculture) was identified as a significant threat in this category across all species (mean 1.73). Habitat loss, specifically through wetland drainage, was again identified as a significant threat to species, particularly turtles. Lack of grassland management was noted as a threat to bird species such as Henslow’s sparrow. 
 Residential and commercial development, human intrusion and disturbance, and invasive and other problematic species and genes were mid-ranked threats across taxa. The exception to this is mammals, where invasive and other problematic species and genes as a category was actually identified as the most significant threat. Many species experts identified white nose syndrome, caused by a non-native fungus, as a significant threat to bat species in Indiana and included these within this category. Invasive/alien species specifically was on-average rated as a significant-moderate threat for all species. 
Within residential and commercial development, housing and urban development was identified as a specific threat to species. Habitat concerns, like fragmentation because of development were also identified as threats by respondents in the free response section. Unmaintained sceptic systems were identified as a threat to fish. 
Within human intrusion and disturbance, recreational activities, such as ATV use, were rated as a moderate to minor threat. Respondents also identified specific recreational activities, such as caving and spelunking as threats to bat species, presumably for their potential transmission of white nose syndrome. Persecution of species was written-in by respondents to be a threat for cottonmouths. Nest disturbance by humans or human activities near nests was also identified as another threat for birds. 
Climate change and severe weather received a mean rating between moderate and minor threat. However, changing frequencies of drought and shifting and alteration of habitats were both specific threats rated between significant and moderate across species. Few respondents identified other write-in threats besides those provided in the survey for species.
Pollution was also rated moderate to minor across all taxa. However, this category was ranked much higher for fish, mollusks, and amphibians. For all three taxa, the most significant specific threat was agricultural, residential, and forestry effluents. Soil erosion and siltation was identified as another concern in this category, particularly for aquatic salamanders like the hellbender. 
Energy production and mining was rated particularly highly for mammals. Renewable energy was indicated as the priority threat for this taxa. Respondents identified wind power as a particular concern for bat species. Both wind farms and harvest of native grasses for biofuel production (particularly for Henslow’s Sparrow) were identified as threats to bird species, though renewable energy was on average rated between moderate and minor.
Transportation and service corridors was ranked higher for reptiles compared to other taxa. Within this category, typical roads and railroads were identified as a threat to species in this taxon; this threat was rated significant to moderate while other specific threats were rated moderate to minor or even minor to not a threat. 
Across all species, biological resource use and other stressors were received mean ratings between minor threat and not a threat. Reptiles alone, however, rated this biological resource use as a category between moderate and minor. Overuse and harvesting of species was rated as a significant to moderate specific threat within this category. Persecution of snake species like cottonmouth and timber rattlesnake were reiterated in the write-in options within this category. Collection for the pet trade was listed as a specific threat for the ornate box turtle.
Table Xa. Ranking of threat categories for species of greatest conservation need
	Category
	All Taxa
	Amphibians
	Birds
	Fish
	Mammals
	Mollusks
	Reptiles

	Agriculture and aquaculture
	1
	2
	2
	1
	2
	1
	2

	Natural systems modifications
	2
	1
	1
	3
	6
	2
	1

	Residential and commercial development
	3
	3
	3
	4
	4
	4
	3

	Human intrusion and disturbance
	4
	6
	4
	6
	5
	6
	5

	Invasive and other problematic species and genes
	5
	7
	5
	7
	1
	7
	7

	Climate change and severe weather
	6
	5
	7
	5
	7
	5
	8

	Pollution
	7
	4
	8
	2
	8
	3
	10

	Energy production and mining
	8
	9
	6
	9
	3
	8
	9

	Transportation and service corridors
	9
	8
	9
	8
	9
	9
	4

	Biological resource use
	10
	11
	11
	10
	11
	10
	6

	Other stressors
	11
	10
	10
	11
	10
	11
	11



Table Xb. Ranking of specific threats within categories for species of greatest conservation need
	Category/Specific Threat
	Total
	Amphibians
	Birds
	Fish
	Mammals
	Mollusks
	Reptiles

	Agriculture and Aquaculture
	1
	2
	2
	1
	2
	1
	2

	Conversion of habitat to annual crops
	1
	1
	1
	3
	1
	3
	2

	Annual and perrenial nontimber crops
	2
	2
	2
	1
	2
	1
	1

	Livestock farming and ranching
	3
	4
	3
	2
	3
	2
	3

	Wood and pulp plantations
	4
	5
	4
	4
	4
	4
	4

	Aquaculture
	5
	3
	5
	5
	5
	5
	5

	Natural Systems Modification
	2
	1
	1
	3
	6
	2
	1

	Natural habitat conversion
	1
	1
	1
	2
	1
	2
	1

	Dams and water management/use
	2
	2
	2
	1
	4
	1
	4

	Over-mowing of natural areas
	3
	4
	4
	4
	2
	4
	3

	Fire and fire suppression
	4
	3
	3
	5
	3
	5
	2

	Log jam removal
	5
	5
	5
	3
	5
	3
	5

	Residential and Commercial Development
	3
	3
	3
	4
	4
	4
	3

	Housing and urban areas
	1
	2
	1
	1
	1
	1
	1

	Commercial and industrial areas
	2
	1
	2
	2
	2
	2
	2

	Tourism and recreation areas
	3
	3
	3
	3
	3
	3
	3

	Human Intrusion and Disturbance
	4
	6
	4
	6
	5
	6
	5

	Recreation activities
	1
	1
	1
	1
	1
	1
	1

	Invasives and Other Problematic Species and Genes
	5
	7
	5
	7
	1
	7
	7

	Invasive/alien species
	1
	2
	1
	1
	1
	1
	1

	Problematic native species
	2
	3
	2
	2
	3
	2
	2

	Diseases from domestic populations and unknown sources
	3
	1
	3
	3
	2
	3
	3

	Introduced genetic material
	4
	4
	4
	4
	4
	4
	4

	Climate Change and Severe Weather
	6
	5
	7
	5
	7
	5
	8

	Shifting and alteration of habitats
	1
	2
	1
	2
	2
	2
	1

	Changing frequency, duration, and intensity of drought
	2
	1
	2
	3
	4
	1
	2

	Temperature extremes
	3
	3
	5
	1
	3
	4
	4

	Changing frequency and duration of floods
	4
	5
	3
	4
	5
	3
	5

	Shifting seasons/phenology
	5
	4
	4
	5
	1
	5
	3

	Pollution
	7
	4
	8
	2
	8
	3
	10

	Agriculture, residential, and forestry effluents
	1
	1
	3
	1
	4
	1
	1

	Point source pollution
	2
	2
	1
	4
	1
	3
	3

	Chemical spills
	3
	3
	2
	5
	3
	4
	2

	Household sewage
	4
	5
	7
	2
	7
	2
	4

	Runnoff from roads/service corridors
	5
	4
	4
	3
	6
	5
	5

	Garbage and solid waste
	6
	6
	6
	6
	8
	6
	6

	Excess energy
	7
	8
	8
	7
	5
	7
	8

	Air pollution
	8
	7
	5
	8
	2
	8
	7

	Energy Production and Mining
	8
	9
	6
	9
	3
	8
	9

	Mining and quarrying
	1
	1
	2
	3
	2
	1
	1

	Fossil fuel energy production
	2
	3
	1
	1
	3
	2
	3

	Renewable energy production
	3
	4
	3
	4
	1
	4
	4

	Oil and gas drilling
	4
	2
	4
	2
	4
	3
	2

	Transportation and Service Corridors
	9
	8
	9
	8
	9
	9
	4

	Roads and railroads
	1
	1
	1
	1
	1
	1
	1

	Utility and service lines
	2
	2
	2
	2
	2
	2
	2

	Shipping lanes
	3
	3
	4
	3
	3
	3
	3

	Flight paths
	4
	4
	3
	4
	4
	4
	4

	Biological Resource Use
	10
	11
	11
	10
	11
	10
	6

	Accidental mortality or bycatch
	1
	1
	1
	1
	1
	1
	1

	Overuse and harvesting species
	2
	3
	3
	2
	2
	2
	2

	Forestry practices
	3
	2
	2
	3
	3
	3
	3

	Other Stressors
	11
	10
	10
	11
	10
	11
	11

	Diseases
	1
	1
	2
	2
	1
	2
	1

	Low genetic diversity
	2
	2
	1
	1
	2
	1
	2



Habitat Perspective (Survey 2)
The survey on conservation stakeholders utilized the same tiered approach as identifying threats to fish and wildlife habitats outlined for the species survey. Results here are aggregated at the statewide and regional level. Specific threats to major habitat types within each region are identified in the appropriate regional chapter of this plan. Write-in options are relevant to habitats within region and are thus also discussed within regional chapters. Rankings of threat categories for habitats at the regional level are outlined in Table Xa. Rankings of specific threats for habitats at the regional level are outlined in Table Xb. 
The invasive and problematic species and genes, agriculture and aquaculture, and residential and commercial development were rated as significant to moderate threat categories at the statewide level. The remaining categories were rated between moderate to minor threats. No threat category received a rating of minor to not a threat at the statewide level.
At the statewide level, invasive and other problematic species and genes was identified as the most significant threat to fish and wildlife habitats within Indiana. Within this category, invasive and alien species were identified as the most significant threat to habitats across the state. This specific threat received a mean rating of 1.31 with 1 being the most significant score and 4 being the least significant score. Problematic native species, plant diseases, and introduced genetic material were rated as moderate to minor threats within this category. 
Agriculture and aquaculture was ranked highly within the state and rated as the most significant threat category in Region 2, Region 3, Region 4, and Region 6. Conversion of habitat to annual crops and already existing annual and perennial nontimber crops were both rated as significant to moderate threats for the state. Livestock farming and ranching was identified as a moderate to minor threat. Wood and pulp plantations as well as aquaculture were rated as minor to non-threats at the statewide level.
Residential and commercial development was rated as a significant to moderate threat category. Housing and urban development was rated as the most significant specific threat statewide within this category. Commercial development was also rated as a significant to moderate threat statewide. Tourism and recreation areas, however, were only rated as a moderate to minor threat.
Natural systems modification was rated as moderate threat (mean = 2.00) statewide. Conversion of habitat to other land uses, in general, was rated as the most significant threat within this category and on-average rated as a significant to moderate threat. The remaining threats in this category, dams and water management/use, over-mowing of natural areas, fire and fire suppression, and log jam removal, were rated as moderate to minor threats for the state.
Human intrusions and disturbance was also rated as a moderate to minor threat category. Recreational activities (i.e., TVs, trail use, horseback riding, high-speed boating, canoeing) were rated as a moderate to minor specific threat for fish and wildlife habitats across the state.
Pollution was also rated as a moderate to minor threat category across the state. However, it ranked slightly higher in Region 5 compared to the other regions. Across the state, agriculture, residential, and forestry effluents, runoff from roads/service corridors, and point source pollution from commercial/industrial sources were rated as significant to moderate threats. The remaining threats in this category, household sewage and urban water waste, air pollution, chemical spills, garbage and solid waste, and excess energy (e.g., noise/light pollution, warm water discharge, etc) were rated as moderate to minor threats for habitats within the state.
Climate change and severe weather was rated as a moderate to minor threat category. It was also ranked somewhat higher in Regions 1, 2, and 3 compared to Regions 4, 5, and 6. All specific threats within this category, however, received a mean rating of significant to moderate threat for the entire state. Changing frequency, duration, and intensity of drought and floods were rated as the most significant threats to habitats within this category. 
Similarly, other stressors as a category was rated as moderate to minor, but its specific threats, diseases and low genetic diversity, were both rated as significant to moderate threats for fish and wildlife habitats across the state.
Energy production and mining was ranked relatively higher within region four. Across the state, all associated specific threats were rated moderate to minor. These items were rated as more significant in region four. Both mining and quarry as well as fossil fuel and energy production were rated as significant threats within Region 4.
Biological resource use was rated as a moderate to minor threat category. Forestry practices specifically were rated as a moderate to minor threat to habitats within the state.
Respondents were additionally given a free-response opportunity to provide anticipated/emerging threats for habitats within each region. Because of the geographic specificity of some of the threats, these are summarized in the regional chapter. Full results are available in Appendix X.	Comment by Colleen: Survey 2 comment results
Table Xa. Ranking of threat categories to habitats within each region 
	Category
	Statewide Rank
	Great Lakes (Region 1)
	Kankakee (Region 2)
	Corn Belt (Region 3)
	Valleys and Hills (Region 4)
	Interior Plateau (Region 5)
	Drift Plains (Region 6)

	Invasive and Other Problematic Species and Genes
	1
	1
	2
	2
	2
	1
	3

	Agriculture and Aquaculture
	2
	3
	1
	1
	1
	3
	1

	Residential and Commercial Development
	3
	2
	3
	3
	3
	2
	2

	Natural Systems Modification
	4
	4
	4
	4
	7
	5
	5

	Human Intrusion and Disturbance
	5
	6
	5
	6
	6
	6
	4

	Pollution
	6
	5
	7
	5
	5
	4
	6

	Climate Change and Severe Weather
	7
	7
	6
	8
	10
	9
	10

	Transportation and Service Corridors
	8
	8
	9
	9
	8
	7
	8

	Other Stressors
	9
	9
	8
	7
	9
	8
	7

	Energy Production and Mining
	10
	11
	11
	10
	4
	10
	9

	Biological Resource Use
	11
	10
	10
	11
	11
	11
	11



Table Xb. Ranking of specific threats to habitats within each region 
	Category/Specific Threat
	Statewide Rank
	Great Lakes (Region 1)
	Kankakee (Region 2)
	Corn Belt (Region 3)
	Valleys and Hills (Region 4)
	Interior Plateau (Region 5)
	Drift Plains (Region 6)

	Invasives and Other Problematic Species and Genes
	1
	1
	2
	2
	2
	1
	3

	Invasive/alien species
	1
	1
	1
	1
	1
	1
	1

	Problematic native species (e.g., overabundant native deer or algae)
	2
	2
	2
	2
	2
	2
	2

	Plant diseases
	3
	3
	3
	3
	3
	3
	3

	Introduced genetic material (such as crop, seed stock, biocontrol, stocked/released species, etc.)
	4
	4
	4
	4
	4
	4
	4

	Agriculture and Aquaculture
	2
	3
	1
	1
	1
	3
	1

	Conversion of habitat to annual crops
	1
	1
	1
	1
	1
	1
	1

	Annual and perennial nontimber crops
	2
	2
	2
	2
	2
	2
	2

	Livestock farming and ranching
	3
	3
	3
	3
	3
	3
	3

	Wood and pulp plantations
	4
	4
	4
	4
	4
	4
	4

	Aquaculture
	5
	5
	5
	5
	5
	5
	5

	Residential and Commercial Development
	3
	2
	3
	3
	3
	2
	2

	Housing and urban areas
	1
	1
	1
	1
	1
	1
	1

	Commercial and industrial areas
	2
	2
	2
	2
	2
	2
	2

	Tourism and recreation areas (e.g., sites with a substantial footprint – golf courses, campgrounds, etc.)
	3
	3
	3
	3
	3
	3
	3

	Natural Systems Modification
	4
	4
	4
	4
	7
	5
	5

	Conversion of natural habitats to other land uses
	1
	1
	1
	1
	1
	1
	1

	Dams and water management/use
	2
	2
	2
	2
	2
	2
	2

	Over-mowing of natural areas
	3
	3
	3
	3
	3
	3
	3

	Fire and fire suppression
	4
	4
	4
	4
	4
	4
	4

	Log jam removal
	5
	5
	5
	5
	5
	5
	5

	Human Intrusion and Disturbance
	5
	6
	5
	6
	6
	6
	4

	Recreation activities (e.g., ATVs, trail use, horseback riding, high-speed boating, canoeing)
	1
	1
	1
	1
	1
	1
	1

	Pollution
	6
	5
	7
	5
	5
	4
	6

	Agriculture, residential, and forestry effluents
	1
	1
	1
	1
	1
	1
	1

	Runoff from roads/service corridors
	2
	2
	2
	2
	2
	2
	2

	Point source pollution from commercial/industrial sources
	3
	3
	3
	3
	3
	3
	3

	Household sewage and urban water waste
	4
	4
	4
	4
	4
	4
	4

	Air pollution (e.g., smoke, mercury emissions)
	5
	5
	5
	5
	5
	5
	5

	Chemical spills
	6
	6
	6
	6
	6
	6
	6

	Garbage and solid waste
	7
	7
	7
	7
	7
	7
	7

	Excess energy (e.g., noise/light pollution, warm water discharge, etc.)
	8
	8
	8
	8
	8
	8
	8

	Climate Change and Severe Weather
	7
	7
	6
	8
	10
	9
	10

	Changing frequency, duration, and intensity of drought
	1
	1
	1
	1
	1
	1
	1

	Changing frequency, duration, and intensity of floods
	2
	2
	2
	2
	2
	2
	2

	Shifting and alteration of habitats due to climate change
	3
	3
	3
	3
	3
	3
	3

	Shifting seasons/phenology
	4
	4
	4
	4
	4
	4
	4

	Temperature extremes
	5
	5
	5
	5
	5
	5
	5

	Transportation and Service Corridors
	8
	8
	9
	9
	8
	7
	8

	Roads and railroads
	1
	1
	1
	1
	1
	1
	1

	Utility and service lines
	2
	2
	2
	2
	2
	2
	2

	Flight paths
	3
	3
	3
	3
	3
	3
	3

	Shipping lanes
	4
	4
	4
	4
	4
	4
	4

	Other Stressors
	9
	9
	8
	7
	9
	8
	7

	Diseases
	1
	1
	1
	1
	1
	1
	1

	Low genetic diversity (due to reduced population size, species inbreeding, etc.)
	2
	2
	2
	2
	2
	2
	2

	Energy Production and Mining
	10
	11
	11
	10
	4
	10
	9

	Fossil fuel energy production
	1
	1
	1
	1
	1
	1
	1

	Shale gas development (e.g., fracking)
	2
	2
	2
	2
	2
	2
	2

	Mining and quarrying
	3
	3
	3
	3
	3
	3
	3

	Oil and gas drilling
	4
	4
	4
	4
	4
	4
	3

	Renewable energy production
	5
	5
	4
	5
	5
	5
	5

	Biological Resource Use
	11
	10
	10
	11
	11
	11
	11

	Forestry practices (e.g., silvicultural methods leading to the lack of early successional habitat)
	1
	1
	1
	1
	1
	1
	1

	
	Indicates a tie



CONSERVATION ACTIONS NEEDED (4TH ELEMENT)
Actions needed for individual species
After responding to questions about major threats to species in the Species Survey, respondents were asked to provide their thoughts on the conservation actions most directly relevant to the species in the question. This series of 3 questions were free-response in form, meaning that there were no restrictions on the amount of text respondents could provide. The first asked what actions were the most directly relevant to addressing threats to the conservation of that species over the next decade. Actions could be currently being implemented, planned, or simply important regardless of whether they had been implemented or planned. The second question aimed to figure out what actions were taken in the past decade that directly benefitted that species had worked and to what degree, and the effectiveness of potential actions. The final question asked what the major barriers were to implementing those conservation actions. A brief summary of the responses for each species for which they were received can be found in the following table (see Appendix # for full text of responses). Individual summaries may be useful if conservation of a specific SGCN or group of species is part of a management agency’s objectives.	Comment by Rita: It’s a pretty long table – might want to put it in an appendix.	Comment by Colleen: Survey 1 full results
Table #. Most relevant conservation actions for SGCN according to responses to the Species Survey free-response questions.
	Species
	Relevant Actions
	Effective Actions
	Major Barriers

	Whooping Crane
	· Continued management of wetlands (e.g., control of invasive plants)
· Restoring wetlands that provide important stopover and roosting habitat
· Provide secure wintering habitat
· Education of general public to reduce illegal shooting
	· Protection and restoration of large wetland complexes
· Reintroduction of migratory populations
· Restoration of Goose Pond and Patoka NWR
	· Funding
· Cost of delivery and location of projects
· Lack of personnel

	Sandhill Crane
	· Wetland protection and restoration
· Public education
· Conservation easements on farm land surrounding protected areas
· Resist establishment of hunting season
· Buffers around suitable habitat
	· Wetlands Reserve Program
· Partners for Wildlife program
· Creation of Goose Pond
· Restoration at Muscatatuck NWR
· Wetland restoration
· Wildlife preservation areas, particularly Jasper-Pulaski
· Healthy Rivers Initiative
	· Competition with agriculture for land area
· Political will
· Funding
· Cost of implementation and location of projects
· Property values; landowners unwilling to sell land

	Great Egret
	· Maintain availability of shallow water feeding habitats
· Cleaning of polluted areas such as the Calumet River
· Wetland protection
	· Construction of wetlands (e.g., Goose Pond)
· Development of Eagle Marsh at Ft. Wayne
	· Competition with recreational uses for IN reservoirs/lakes
· Cooperation of industry and land owners

	American Bittern
	· Acquire and restore large wetland complexes
· Control invasive wetland plants
· Habitat preservation
	· Creation of Goose Pond
· Development of Eagle Marsh at Ft. Wayne
	· Budget
· Limited wetland availability

	Least Bittern
	· Acquire and restore large wetland complexes
· Control invasive wetland plants
· Habitat preservation
· Restoration of hemi-marsh
· Protection from roadkills where marshes are bisected by roads
	· Creation of Goose Pond
· Restoration of wetlands at Patoka River
	· Budget
· Lack of land for restoring marshes

	Yellow-crowned Night-Heron
	· Reduce recreational overuse of habitats
· Statewide survey to assess status
	· Restoration and acquisition of large wetland complexes like Goose Pond
	· Lack of adequate budget to manage for invasive plant control and water levels at Goose Pond and similar large wetland complexes

	Black-crowned Night-Heron
	· Reduce disturbance at breeding sites
· Cleanup of polluted areas
	· Production of suitable foraging habitat (e.g., Goose Pond)
· Restoring the Grand Calumet River
	· Political support
· Cooperation with private industrial landowners where current colonies exist

	Eastern Whip-poor-will
	· Educate public about value of vegetative disturbance
· Removal of understory invasive plants
· Targeted surveys
· Management of large tracts of mature forest
	· Surveys of nocturnal birds
	· Uneducated public
· Expense of invasive plant removal
· Lack of species knowledge

	Common Nighthawk
	· Increase gravel-surfaced sites for breeding
· Provision of suitable rooftop habitat for nesting
	· Initiatives in Indianapolis have increased awareness
	· Changing architectual preferences for roofing
· Cooperation by private building owners and roofing companies
· Limited resources

	Common Gallinule
	· Preserve and restore large wetland complexes
· Control invasive wetland plants
· Long-term management of water levels in large wetlands
	· Creation of Goose Pond
· Eagle Marsh restoration at Ft. Wayne
	· Inadequate budget for wetland management
· Cooperation of private landowners
· Lack of resources

	Black Rail
	· Large wetland restoration projects
· Management for high-diversity marshes
· Control of invasive wetland plants
· Water control structures
	· Creation of Goose Pond
	· Political will
· Inadequate budget

	King Rail
	· Large wetland restoration projects
· Control invasive plants
· Manage water levels
· Restoration of hemi-marsh
· Management of ditch habitat adjacent to refuges
	· Creation of Goose Pond
· Restoration at Limberlost Swamp Wetland Preserve
· Establishment of additional habitat at Patoka River NWR
	· Political will
· Inadequate budget
· Lack of land suitable for restoration
· Legal problems with water control structures

	Virginia Rail
	· Preserve marsh habitats
· Control invasive wetland plants
· Maintain natural water flow
· Restore wetlands
	· Wetland Reserve Program
· Creation of Goose Pond
· Management of Pine Creek in Benton County
· Wetland restoration at Eagle Marsh in Ft. Wayne
· Restoration at Limberlost Swamp Wetland Preserve
	· Political will
· Inadequate budget
· Lack of land available for wetland restoration

	Sharp-shinned Hawk
	· Maintain large patches of contiguous forest
· Resist housing development on forest lands
· Maintain forest habitat along Lake Michigan shoreline
· Restore forests
	· Creation of nature preserves, such as Goose Pond
	· Loss and fragmentation of mature forests
· Inadequate funding

	Short-eared Owl
	· Maintain restored grasslands and hayfields
· Reduce mowing of grasslands
· Reduce conversion of grasslands to coal mines
· Maintain CRP lands
· Restore grasslands
	· CRP enrollments
· Restoration of grasslands at Goose Pond
	· Cooperation of private landowners
· Cooperation of coal mine companies
· Unwillingness to use fire as management tool
· Inadequate funding

	Red-shouldered Hawk
	· Preserve large contiguous mature forests, especially riparian areas
· Resist housing development on forest lands
· Restore forested wetlands
	· Reforestation of bottomland forests in southern Indiana
· Creation of wildlife management areas, such as Goose Pond
	· Political will
· Cooperation of private landowners
· Cooperation of timber companies
· Inadequate funding
· Pressures from development

	Broad-winged Hawk
	· Protect large forest patches
· Forest habitat restoration
	· Proposed purchase of new protected forests near Muscatatuck and along the Wabash River
· Creation of wildlife management areas, such as Goose Pond
	· Political will
· Zoning regulations
· Pressures from development
· Inadequate funding

	Northern Harrier
	· Restore grasslands
· Restore wetlands
	· Creation of Kankakee Sands Restoration
· Creation of wildlife management areas, such as Goose Pond
	· Inadequate funding
· Large scale of habitat required for breeding

	Peregrine Falcon
	· Minimize disturbance during nesting season
· Continue active management
· Public education in urban areas
	· Reintroduction/hacking programs
· Artificial nest boxes
· Continued active management
· Nest monitoring
· Rescue of injured birds
	· Industrial activity (possible contamination)
· Collisions with buildings or vehicles
· Budget for monitoring
· Cooperation of private landowners

	Bald Eagle
	· Maintain bottomland floodplain habitat
· Protection of individual nest sites
· Manage water levels in rivers and lakes
· Improve water quality
	· Strong state agency action
· Active management
· Hacking of young into unoccupied areas
· Public education campaigns
· Protection of nesting areas
· Restoration of wetland habitat, such as Goose Pond
	· Cooperation among state and federal agencies
· None currently; species is recovered and doing well

	Mississippi Kite
	· No responses
	· No responses
	· No responses

	Osprey
	· Maintain habitat
· Improve water quality
· Preserve nest sites
	· Reintroduction program
· Provision of nesting platforms
· Population monitoring
	· Inadequate funding

	Barn Owl
	· Protect grasslands
· Preserve suitable nest sites
	· CRP enrollment
· Provision of nest boxes
· Population monitoring
	· Agricultural economics
· Other priorities

	Ruddy Turnstone
	· No responses
	· No responses
	· No responses

	Upland Sandpiper
	· Preserve grasslands
· Reduce mowing of grasslands
	· Kankakee Sands restoration efforts
	· Cooperation of farmers

	Buff-breasted Sandpiper
	· Maintain open areas with short grass, such as sod farms
· Maintain shallow-water areas
· Create new shorebird management areas
· Control invasive plants in non-agricultural wetlands
	· Creation of Goose Pond and other large wetland complexes
	· Cooperation of private landowners
· Political will
· Budget constraints

	Piping Plover
	· Maintain shallow-water areas
· Protect suitable nesting sites
· Protect areas along Lake Michigan with sandbars, pools for foraging
· Reintroduction 
	· Cane Ridge management area
· Creation of Goose Pond
	· Development/contamination issues along Lake Michigan
· Human disturbance
· Political will
· Inadequate budget
· High cost associated with location of projects

	Short-billed Dowitcher
	· Maintain shallow-water areas
· Preserve large wetland complexes
· Control invasive wetland plants
	· Development and management of Goose Pond
· Purchase of large wetland projects
	· Political will
· Inadequate budget for active habitat management

	Wilson’s Phalarope
	· Maintain shallow-water areas
· Reintroduce light grazing into wetland/grassland systems
· Control invasive plants
	· Kankakee Sands restoration
· Creation and management of Goose Pond
	· Political will
· Management attitudes
· Drainage on agricultural fields
· Insufficient budgets

	American Golden-Plover
	· Maintain wet-soil areas
· Preserve large wetland complexes
· Reduce conversion of farm land to development
· Encourage no-till soybean production
· Education of ag community
· Assess impacts of wind farm development
· Provide incentives to farmers to increase landowner participation
	· Conservation initiatives such as the Important Bird Area program and the Audubon Society
· Pine Creek habitat area
· Designation of Union Township in Benton County as an IBA
· Willingness of wind-energy companies to work with IBA constraints
	· Drainage on agricultural fields
· Political will
· Management attitudes
· Insufficient budgets for active management
· Cooperation of farmers

	Greater Yellowlegs
	· Maintain shallow-water areas
· Restore large wetland complexes
· Create new shorebird management areas
· Incentivize farmers to restore seasonal wetlands on their lands
· Control invasive plants
	· Creation and management of Goose Pond
· Planned acquisitions of large-scale state properties that include wetland management and restoration
	· Political will
· Budget constraints
· Cooperation of private landowners
· Cooperation of DOT

	Solitary Sandpiper
	· Maintain shallow-water areas
· Restore large wetland complexes
· Control invasive plants
· Create new shorebird management areas
· Restore ephemeral wetlands in forests and ag lands
	· Creation and management of Goose Pond
· Planned acquisitions of large-scale state properties that include wetland management and restoration
	· Political will
· Budget constraints
· Cooperation of private landowners
· Cultural change in the ag community

	Henslow’s Sparrow
	· Increase CRP grasslands
· Implement fire regimes
· Control woody encroachment
· Restore grasslands on reclaimed coal mines
· Conservation easements
· Maintain large grassland tracts
· Minimize disturbance during nesting season
· Improve grazing practices
· Prevent conversion of grassland to row crops
· Incentivize landowners to maintain grasslands in early successional stage
	· LRWP's Arrowhead Prairie restoration
· CRP enrollment
· CRP SAFE program
· Grassland management at Prophetstown, Big Oaks, Pine Creek
· Enforcement of no disturbance during the primary nesting season
· Kankakee Sands restoration
· Reclaiming strip mines
· Land acquisition programs such as HRI, NAWCA partnerships, Patoka NWR
	· High commodity prices
· Urban sprawl
· Cooperation of private landowners
· Budget constraints for active management
· Increasing ownership fragmentation
· Lack of manpower
· Difficulty of acquiring new land for management
· CRP enrollment caps
· Inadequate financial incentives

	Marsh Wren
	· Encourage wetland enrollment in protection programs for private lands
· Habitat preservation and restoration
· Improve water quality
· Control invasive plants in wetlands
	· Creation of Goose Pond
· LRWP's Eagle Marsh restoration
· Removal of invasive species
	· Cooperation of private landowners
· Funds for restoration of wetlands

	Sedge Wren
	· Prevent conversion of habitat to row crops
· Reclaim coal mine grasslands
· Maintain grassland habitat on marginal lands, CRP lands, and reclaimed coal mines
· Implement fire regimes
· Control woody encroachment
· Maintain wet meadows
	· Creation and maintenance of large-scale grasslands at Prophetstown, Goose Pond, Big Oaks NWR and state gamebird habitat areas
	· Cooperation of private landowners
· Budget constraints
· Resources for habitat acquisition

	Worm-eating Warbler
	· Implement best management practices in forestry
· Protect large blocks of contiguous forest
· Limit forest conversion to non-forest uses
	· TNC efforts to consolidate forest protection in the greater Brown County region
	· Urban sprawl
· Domestic cats
· Political will
· Cooperation of private landowners and timber industry
· Zoning restrictions
· Land values

	Loggerhead Shrike
	· Reduce conversion of habitat to farmland
· Protect reclaimed grasslands
· Engage with private landowners to maintain suitable habitat
· Population monitoring
	· No responses
	· Cooperation of private landowners
· Cooperation of coal companies
· Agricultural economics

	Black-and-white Warbler
	· Limit conversion of forest to non-forest land uses
	· No responses
	· Urban/suburban development
· Domestic cats
· Willingness of private landowners to maintain large blocks of forest
· Land values

	Cerulean Warbler
	· Create small openings in forests
· Retain large trees
· Moderate levels of timber harvest within actively managed forests that retain some large diameter oaks and hickories along the edges of retained forest
· Woodland restoration
· Remove brown-headed cowbirds
· Limit conversion of forest to non-forest land uses
	· Research into timber harvest effects on habitat quality
	· Cowbird nest predation
· Forest fragmentation
· Cooperation of public and private forest land managers
· Difficulty in restoring forests
· Land values

	Kirtland’s Warbler
	· Maintain stopover habitat in natural vegetation along Lake Michigan shoreline
· Reduce conversion of forests to housing development
	· No responses
	· Zoning regulations
· Political will

	Hooded Warbler
	· Reduce development in forest lands
· Maintain and increase the amount of large forested properties
· Restore bottomland forests
· Reduce forest fragmentation
· Limit conversion of forests to non-forest land uses
	· No responses
	· Cooperation of private landowners
· Cooperation of timber companies
· Willingness of public land managers to adopt forestry best management practices
· Budget constraints
· Availability of land for woodland restoration

	Western Meadowlark
	· Increase CRP grasslands
· Reduce loss of reclaimed coal mine grasslands
	· No responses
	· Cooperation of private landowners
· Cooperation of coal companies with reclaimed grasslands

	Golden-winged Warbler
	· Maintain forested wetlands
· Protect stopover habitat
· Conserve small private woodlots
	· No responses
	· Cooperation of private landowners to maintain forest cover on their lands
· Willingness of public land managers to manage for diversity of habitats on their properties

	Yellow-headed Blackbird
	· No responses
	· No responses
	· No responses

	Black Tern
	· Maintain large wetland complexes
· Active water management
· Control invasive plants
· Restore hemi-marsh
	· Wetland restoration at Goose Pond
· Management at Pine Creek Gamebird Habitat Area
· Potential acquisition of lands that might include large wetland complexes
	· Inadequate budget for active management
· Selecting suitable sites to manage

	Least Tern
	· Restrict recreational overuse on rivers
· Reduce disturbance at power plants
· Control predator access
· Control invasive plants
· Establish permanent nesting habitat
· Improve water quality
	· Habitat creation programs such as Cane Ridge, Gibson Lake, and Goose Pond
· Active management
· Working with power companies
	· Political will
· Budget constraints to continue management activities
· Unwillingness to change water quality standards

	Trumpeter Swan
	· Do not reopen active coal mines
· Collaborate with coal companies on land use
· Re-establish traditional breeding habitat
· Remove non-native mute swans
	· No responses
	· Cooperation with private landowners
· Cooperation with coal companies
· Finding good locations for projects
· Property values

	Rafinesque’s Big-eared Bat
	· Continue monitoring efforts
· Protect caves
· Limit recreational caving
· Protect mature forests
· Protect riparian areas
· Retain large hollow trees
	· Protection and monitoring of caves
· Promoting mature forests
	· Time constraints
· Funding
· Resistance from public caving community
· Limited public ownership of caves
· Poor understanding of hibernation locations

	Silver-haired Bat
	· Education and awareness
· Reduce fatalities at wind energy facilities
· Protect caves
· Limit recreational caving
· Continue monitoring efforts
· Manage forests to provide roost trees
	· Raising cut-in speeds of wind turbines
· Cave gating
· Promoting forest cover
	· Costs associated with needed actions
· Limited understanding of which caves are being used for hibernation
· Cooperation from recreational caving organizations
· Limited number of caves currently in public ownership
· Lack of information about species’ status
· Removal of forest cover

	Eastern Red Bat
	· Reduce fatalities at wind energy facilities
· Preserve intact forest habitat
· Reduce urban sprawl and commercial property expansion
· Reduce forest conversion to other land uses
	· Raising cut-in speeds at wind-energy facilities
· Monitoring at wind energy sites
· Research and mitigation efforts at wind farms
	· Disinterest in environmental issues
· Land values
· Wind farms
· Increasing cost of energy

	Hoary Bat
	· Reduce fatalities at wind energy facilities
· Protect forests
· Learn more about the species’ ecology
	· Feathering wind turbine blades below cut-in speeds
· Monitoring at wind energy sites
· Research and mitigation efforts at wind farms
	· Costs associated with lost production and turbine warranties that prevent blade feathering
· Land values
· No legal nexus to control wind energy facilities

	Southeastern Myotis
	· Protect caves
· Monitoring to determine species’ distribution (may be extirpated)
· Re-establish older-growth bottomland hardwood forests
	· Cave gating
· Monitoring efforts
· Protection of roosts
	· Poor understanding of where species hibernates
· Cooperation from recreational caving organizations
· White-nose syndrome

	Gray Myotis
	· Protect caves
· Restrict recreational caving
· Population monitoring
	· Cave gating
· Monitoring efforts
· Roost protection
	· Cooperation from recreational caving organizations
· Limited number of caves in public ownership
· Limited understanding of caves where species hibernates/roosts
· White-nose syndrome

	Eastern Small-footed Myotis
	· Protect rocky habitat
· Protect caves
· Education and awareness
· Inventory and monitoring
	· Cave gating
· Locating populations
	· Lack of funding
· Need better understanding of where species hibernates
· cooperation from recreational caving organizations
· Different ecology than other bats

	Little Brown Myotis
	· Protect roost trees
· Decrease human visitation to caves used by bats
· WNS research
· Disease management
· Protect intact forests
· Reduce collisions with wind turbines
· Preserve wetlands and riparian corridors
· Public education and awareness
· Population monitoring
· Protect caves
	· Protection of caves
· Contributions to national WNS implementation plan
· Cave gating
· Land acquisition projects
	· Lack of funding
· No definitive methods for managing WNS
· Disinterest in environmental issues
· Pesticide use
· Spread of WNS
· Time constraints
· Cooperation from wind energy

	Northern Long-eared Myotis
	· Prevent spread of WNS
· Preserve intact forest
· Protect wetlands and riparian corridors
· Reduce mortalities from wind turbines
· Public awareness and education
· Protect caves
· Restrict recreational cave use
	· Contributions to national WNS implementation plan
· Cave gating
· Research on species’ ecology
	· Lack of funding
· No clear solution to WNS
· Disinterest in environmental issues
· Time constraints

	Indiana Myotis
	· Control impacts of WNS
· Protect roost trees
· Decrease human visitation to caves
· Protect hibernacula
· Public education and awareness
· Protect caves
· Protect forests
· Reduce pesticide use
	· Cave gating
· WNS guidelines
· Forest management
· Contributions to national WNS implementation plan
· identification/protection of maternity colonies
	· Limited knowledge of WNS
· Lack of funding
· Disinterest in environmental issues
· Pesticide use

	Evening Bat
	· Limiting forest conversaion to non-forest uses
· Locate populations and study ecology
	· Funding supporting other bat work
	· Land values
· Public sentiment

	Tri-colored Bat
	· Protect roost trees
· Decrease human visitation to caves
· Mitigate WNS
· Protect forests
· Protect wetlands and riparian corridors
· Reduce mortality from wind turbines
· Public education and awareness
	· Contributions to national WNS implementation plan
· Cave gating
· Funding for WNS research
	· No clear solution to WNS
· Disinterest in environmental issues
· Funding
· Time constraints

	Least Weasel
	· Establish and monitoring and research program
· Cut more timber to provide downed woody debris
· Reduce loss of habitat connectivity
· Expand grasslands and shrublands
	· Forest management
· Kankakee Sands restoration
· Seasonal burns promote prey diversity
	· Funding
· Lack of awareness
· Difficulty of trapping
· Lack of knowledge

	American Badger
	· Protect and restore grasslands
· Enhance connectivity of habitat
	· CRP enrollment
· Prairie restoration efforts at Kankakee
	· Farmer and landowner cooperation
· Agricultural practices

	Swamp Rabbit 
	· Restore bottomland hardwood forests
· Create corridors between habitat patches
· Reintroduction program
· Enroll lands in WRP
	· Acquiring large blocks of habitat
· Long-term research program
	· Land values
· Cooperation of coal industry
· Lack of funding
· Lack of interest in the species

	Plains Pocket Gopher
	· Restore prairies
· Establish populations through translocation
	· Kankakee Sands restoration
· Restoration of non-game habitats by groups such as NICHES, TNC and Division of Nature Preserves
· Recent inventory of current distribution
	· Lack of funding and staff
· Cooperation of farmers
· Public disinterest

	Allegheny Woodrat
	· Land acquisition
· Reintroduction program
· Establish corridors between habitat
· Reduce exposure to raccoon roundworm
· Supplement genetic diversity
· Forest management
· Continue population monitoring
	· identification and protection of habitats
· monitoring program
· raccoon roundworm baiting program
· translocation program
· captive breeding program
· genetic analysis
	· Cooperation of landowners
· Quarry industry
· Raccoon population levels
· Lack of public interest
· Small population size

	Franklin’s Ground Squirrel
	· Restore grassland habitat
· Improve connectivity of grasslands
· Translocation program
	· Land acquisition and management efforts
· Grassland habitat restoration
	· Limited population size
· Lack of knowledge about habitat suitability
· Lack of funding
· Public disinterest

	Star-nosed Mole
	· Basic population surveys
	· None taken directly
	· Little known about abundance and distribution
· Limited funding

	Smoky Shrew
	· Basic population surveys
· Maintain upland hardwood forests
	· No responses
	· Lack of funding
· Lack of interest

	American Pygmy Shrew
	· Basic population surveys
· Research habitat suitability
	· No responses
	· Cost and staffing
· Lack of interest

	Hellbender
	· Restore riparian buffers
· Improve water quality
· Limit by-catch
· Captive breeding and reintroduction
· Public education and awareness
· Continue population monitoring
	· Wastewater treatment
· Land acquisition
· Captive breeding and headstarting
· Translocations from West Virginia
	· Lack of funding
· Coordination with landowners and farmers
· Small population size

	Common Mudpuppy
	· Gather baseline population data
· Improve water quality
· Protect aquatic systems
	· None taken directly
	· Cost of improving sewage treatment facilities
· Other priorities

	Northern Cricket Frog
	· Conduct rangewide survey
· Research causes of decline, especially in northern Indiana
· Protect wetlands
· Establish new populations
	· None taken directly
	· Time constraints
· Funding
· Droughts
· Lack of interest
· Lack of knowledge
· Conflicting land use needs

	Crawfish Frog
	· Repatriation
· Establish no-plow zones
· Captive breeding
· Restore grasslands
· Restore wetlands
· Manage grasslands (burning and mowing)
· Reclaim minelands
	· No-plow zones around breeding wetlands
· Wetland construction
· Predator removal
· Cattail removal
· Captive rearing
· Grassland and wetland restoration at Hillenbrand FWA
· Translocations at Big Oaks
· Reclaiming strip mines
· Buffers around burrows
	· Funding
· Conflicting land use needs
· Education of landowners and managers
· High cost of captive breeding
· Disease 

	Plains Leopard Frog
	· Protect wetlands
· Protect grasslands
· Assess abundance and range in Indiana
	· Habitat restoration at Kankakee Sands
	· Coordination with landowners
· Lack of interest
· Lack of knowledge

	Northern Leopard Frog
	· Increase wetland breeding areas
· Protect buffers around wetlands
· Improve water quality
	· Wetlands protected in land reserve programs
	· Cost of land acquisition
· Ag and urban expansion
· Cost of building wetlands

	Streamside Salamander
	· Protect streams
· Protect forested riparian zones
· Improve water quality
· Survey to determine abundance and range
	· None taken directly
	· Funding
· Personnel
· Mismanagement of streams

	Blue-spotted Salamander
	· Protect/create vernal pools
· Protect large wooded areas
· Protect buffers around wetlands
· Determine abundance and distribution (hybridization issues)
	· None taken directly
	· Funding
· Cost of land acquisition
· Cooperation of private landowners
· Political will

	Mole Salamander
	· Manage Twin Swamps Nature Preserve for habitat
· Acquire habitat adjacent to Twin Swamps
	· None taken directly
	· Very limited range
· Cost of land acquisition

	Green Salamander
	· Protect rocky cliff habitat
· Protect forests adjacent to habitat
· Population inventory
	· Increased survey efforts
	· Cooperation of agencies
· Cooperation of private landowners
· Very limited range

	Four-toed Salamander
	· Protect wetlands and upland habitat
· Acquire land where species occurs
· Incentivize landowners to protect woodlands and wetlands
	· Surveys
· Protection of wetland and riparian habitat
· Land acquisition at Muscatatuck Bottoms
	· Cost of land acquisition
· Cooperation of landowners
· Conflicting land use needs

	Red Salamander
	· Survey to determine whether species exists in Indiana
· Protect stream quality
	· None taken directly
	· Funding
· Personnel
· Forestry practices

	Cottonmouth
	· Protect and restore river corridors
· Restore floodplains
· Reduce road barriers
· Protect from poachers
	· Acquiring habitat
· Expansion and improvement of Patoka River NWR
	· Cost of land acquisition
· Poachers
· Roads
· Unwillingness to sell land

	Scarletsnake
	· Glade restoration and preservation via prescribed burning and selective cutting
· Acquire glades where species occurs
· Glade vegetation management
	· Acquisition of land in the Knob region
	· Urban sprawl
· Limited population size
· Cost of land acquisition

	Kirtland’s Snake
	· Preserve low, wet woods and fields where burrowing crayfish are abundant
· Proper habitat management (burns, mowing)
· Remove trash and debris from habitat
· Keep out of pet trade
· Rangewide survey
	· Purchases at Muskatatuck Bottoms
· Protection from development
	· Funding
· Personnel
· Pet trade

	Timber Rattlesnake
	· Preserve large forest tracts
· Mitigate road barriers
· Limit development in forested areas
· Protect den locations
· Communication with public
	· HEE research to understand response to timber harvest
· Land acquisition in southern Indiana
	· Lack of knowledge
· Resistance from land developers
· Unwillingness to protect venomous species
· Roads 

	Red-bellied Mudsnake
	· Determine whether extirpated status is correct
· Protect suitable habitat
	· None taken directly
	· Willingness to preserve remaining habitat

	Copper-bellied Watersnake
	· Restore and protect habitat
· Expand floodplain and upland habitat with multiple wetlands
· Mitigate roads as barriers
· Restrict clearing of forested bottomlands
	· Restoration of potential habitat in northeast Indiana
· WRP and Healthy Forests programs
· Outreach programs
· Conservation agreements in coal industry
	· Lack of incentives to maintain woodlands and wetlands
· Concerns about flooding
· Roads
· Lack of interest

	Rough Greensnake
	· Protect wetland and riparian habitat
· Better population survey
· Manage for healthy forest edge habitats
· Limit mowing along roads
· Restrict pesticide use
	· None taken directly
	· Public awareness

	Smooth Greensnake
	· Survey to determine remaining populations
· Reduce burning during active season
· Restrict herbicide use
· Protect grasslands and edge habitat
	· Protection of lands through TNC, land trusts, and DNR Nature Preserves
	· Economic interests of land developers

	Massasauga
	· Acquire and manage habitat
· Reduce shrub encroachment
· Restore habitats adjacent to occupied areas
· Maintain open habitats
· Repatriation/translocation
	· Land acquisition and management
· Fen conservation
· Educational programs
	· Cost of land acquisition
· Fear of snakes
· Lack of interest
· Funding
· Unwillingness to sell land

	Southeastern Crowned Snake
	· Acquire and manage habitat (forested knobs)
· Maintain glade habitats (fire regimes)
	· Land acquisition and management
	· Manpower
· Access to sites in private ownership
· Unwillingness to sell land
· Funding 

	Butler’s Gartersnake
	· No responses
	· No responses
	· No responses

	Western Ribbonsnake
	· Conserve wetlands
· Rangewide survey to determine status and management needs
	· None taken directly
	· Funding
· Lack of incentives to protect habitat

	Spotted Turtle
	· Conserve wetlands and small lakes
· Improve water quality
· Mitigate road barriers
· Police pet trade
· Incentivize landowners to retain wetland habitats
	· Wetland conservation and management
	· Funding
· Unwillingness to sell land
· Lack of resources
· Roads
· Cost of land acquisition

	Blanding’s Turtle
	· Manage mesopredators
· Protect large wetlands
· Minimize nest disturbance
· Mitigate road hazards
· Surveys to determine status
	· Wetland restoration and management
	· Funding
· Roads
· Lack of resources
· Unwillingness to sell land
· Time constraints

	Eastern Mud Turtle
	· Accurately assess status of species
· Preserve and restore bottomland hardwoods and floodplain swamps
	· Initiatives to preserve land along the Wabash River
	· Funding
· Lack of knowledge
· Cost of land acquisition

	Alligator Snapping Turtle
	· Survey to determine whether species is extirpated
· Educate fishers
	· None taken directly
	· None 

	River Cooter
	· Survey to determine population extent
· Improve water quality
· Eliminate construction of levees where practicable
	· None taken directly
	· Scale of water quality issues
· Resistance from ag community

	Eastern Box Turtle
	· Educate landowners and citizens
· Enhance forest connectivity
· Protect large forest tracts
· Control invasive woody plants
· Remove mesopredators
· Mitigate road hazards
· Restrict collection for pet trade
	· Educational efforts
· Land acquisition
· Legislation protecting them from collection
· HEE research on response to forest practices
	· Cost of road crossing construction
· Pet trade
· Development in forests
· Funding
· Citizen attitudes

	Ornate Box Turtle
	· Reduce mesopredators
· Maintain grassland habitat
· Mitigate road hazards
· Implement fire regimes
· Conserve ephemeral wetlands
· Supplement populations (headstarting)
	· Land acquisition
· Population surveys
· Kankakee Sands restoration
· Habitat mangement
	· Unwillingness to sell land
· Funding
· Other priorities
· Cost of habitat acquisition
· Cooperation with landowners

	Redside Dace
	· Protect riparian corridors along small order streams
· Control water withdrawal
· Control take of bait
· Understand effects of climate change
· Write watershed management plans
· Inform stakeholders
· Keep streams cool
· Maintain stream substrates
	· Introduction to second watershed
· Investigation into population genetic structure
	· Coordination with landowners
· Climate change
· Lack of interest in BMPs
· Drainage and irrigation practices
· Funding 

	Pallid Shiner
	· No responses
	· No responses
	· No responses

	Pugnose Shiner
	· No responses
	· No responses
	· No responses

	Bigmouth Shiner
	· No responses
	· No responses
	· No responses

	Longnose Dace
	· Reduce flashiness in watersheds
· Wetland restoration
· Conservation tillage
· Reduce pollution
· Implement BMPs
· Remove dams
	· The Elkhart County surveyors office has implemented instream restoration projects in Baugo Creek which have helped stabilize some areas of the stream and create habitat
· Survey to determine distribution
	· Coordination with landowners
· Increases in ag production

	Northern Madtom
	· Implement BMPs
· Survey deepwater habitats of the Ohio River
· Restrict urban development
	· None taken directly
	· Funding
· Social importance

	Hoosier Cavefish
	· Protect karst systems
· Implement BMPs
· Education of landowners
· Concentrated nutrient management
· Develop tools to limit septic system failures
· Implement monitoring program
	· Purchasing caves
	· Funding
· Lack of interest in karst systems
· Resistance to ordinance and policy changes
· Coordination with landowners

	Northern Brook Lamprey
	· Protect habitat from dredging
· Reduce non-point source pollution
	· Survey to determine current distribution
	· Unwillingness to implement BMPs

	Western Sand Darter
	· Reduce point and non-point source pollution
· Restore riparian buffers along large rivers
· Reduce bank erosion
	· No responses
	· No responses

	Spotted Darter
	· Reduce point and non-point source pollution
· Stabilize banks
· Stormwater policies and education
· Incentives to slow water from urban and residential areas
· Remove dams
· Implement BMPs
	· Work by TNC on Blue River to educate public in conservation
	· Coordination with landowners
· Resistance to change ag practices
· Mining industry

	Cypress Darter
	· Reconnect floodplains to river
· Protect oxbow lakes and sloughs
	· Acquisition of floodplain lands in Wabash River and Ohio River
	· Ag land prices
· Levee systems

	Tippecanoe Darter
	· Reduce point and non-point source pollution in large rivers
· Restore and maintain riparian buffers
· Education of stakeholders on best practices
	· None taken directly
	· Coordination with landowners
· Dam operations

	Variegate Darter
	· Reduce point and non-point source pollution
· Restore and maintain riparian buffers
· Protect current habitat
· Dam management
· Education for proper recreational use of rivers
	· None taken directly
	· Dam operations
· Coordination with landowners

	Channel Darter
	· No responses
	· No responses
	· No responses

	Gilt Darter
	· protect riffle habitats in the Tippecanoe River from sedimentation
· implement best management practices in the Tippecanoe River watershed
	· No responses
	· Coordination with landowners
· Willingness to implement BMPs

	Ohio River Muskellunge
	· Create stocking plan if the subspecies still exists
	· Establishing populations in suitable lakes has helped to popularize public interest in muskellunge
	· Doubtful availability of the Ohio River subspecies for propagation
· Funding 

	Banded Pygmy Sunfish
	· Protect floodplain lands in Ohio and Wabash River drainages
· Reconnect floodplains and rivers
· Restrict draining of floodplain lakes
· Conserve aquatic vegetation
· Maintain natural water regime
· Protect habitat from dredging
	· acquisition of floodplain land in Wabash and Ohio River drainages
	· Coordination with agencies and landowners
· Ag land prices

	Slimy Sculpin
	· Control invasive species in Lake Michigan
· Control round goby
· Public education
	· No responses
	· Funding
· Political will
· Manpower 

	Lake Sturgeon
	· Dam removal
· Protect water quality
· Improve ag techniques
· Install fish ladder
· Reduce sediment and nutrient loads
· Reduce mortality due to anglers
· maintain important spawning habitat below Williams Dam
· restore riparian buffer zones
	· Denoting the species as endangered
· making possession illegal
· annual monitoring
· limited propagation
	· Public awareness
· Political support
· Funding
· High ag prices
· Compliance with fishing regulations
· Social support

	Longnose Sucker
	· No responses
	· No responses
	· No responses

	Greater Redhorse
	· Protect water quality
· Dam removal
· Reduce point and non-point source pollution
· Implement BMPs
· Restore riparian corridors
· Reduce siltation and nutrient inputs
· Maintain/increase flows and flow volumes
	· Agricultural BMPs
· Dam removal on the Eel River
	· Funding
· Social support
· Farming industry
· Willingness to implement BMPs

	Bantam Sunfish
	· Acquire land in floodplains of Ohio and Wabash Rivers
· Connect floodplains to rivers
	· Land acquisition in Wabash and Ohio River floodplains
	· Ag land prices
· Levees 

	Trout-perch
	· No responses
	· No responses
	· No responses

	Cisco
	· Protect watershed from nutrient impacts
· Control vegetation in lakes
· Increase ag BMPs
· Limit high-speed boating
· Create cost-share program for lake residents
· Public education
· Reintroductions 
· Manage adjacent lands
· Protect natural shoreline habitats
· Limit seawall construction
	· Bio-engineered seawall installed on South Twin Lake (LaGrange Co.) in 2012
· DNR worked with the University of Notre Dame and Purdue University to test environmental DNA (eDNA) techniques to determine the presence of cisco in several cold-water lakes in 2013
· DNR re-assessed the status (presence, catch rates, sex ratios, size- and age-structures) of cisco among lakes historically containing cisco (2012--14)
· North Region Fisheries Section (DNR) is currently vetting new vegetation control guidelines (2012-14) for cold-water lakes to limit nutrient recycling and sustain water quality
	· Communication issues
· Political will
· Funding
· Lack of resources
· Public disinterest
· Manpower
· High ag commodity prices

	Lake Whitefish
	· No responses
	· No responses
	· No responses

	Fanshell
	· Protect current habitats
· Reduce point and non-point source pollution
· Restore and maintain riparian buffer zones
· Prohibit take of mussels
· Investigate life history
	· No responses
	· Lack of funding
· Lack of landowner buy-in

	White Catspaw
	· Address hydrologic alteration of headwater streams
· Captive breeding if possible
	· Restoration efforts at Fish Creek NRDA
	· Likely extinct

	Northern Riffleshell
	· Address altered hydrology in headwaters to decrease flashiness downstream
· Non-point source strategies to limit nutrients and sediments from moving downstream
	· No responses
	· Scale of ag industry

	Tubercled Blossom
	· No responses
	· No responses
	· No responses

	Snuffbox
	· Protect current habitats
· reduce point and nonpoint source pollution
· restore and maintain riparian buffer zones
· augment populations
· improve water quality
· reduce siltation from ag practices
· reduce flood peaks from stormwater runoff and ditches
· maintain instream habitat stability
· Farm Bill programs and policy changes to maintain native cover
	· propagation of snuffbox from the Salamonie River to augment Tippecanoe River population
	· Lack of funding
· Lack of landowner buy-in
· Lack of public understanding

	Longsolid
	· No responses
	· No responses
	· No responses

	Pink Mucket
	· No responses
	· No responses
	· No responses

	Wavyrayed Lampmussel
	· Identify habitat requirements and current populations
· Augment populations
· Improve water quality
· Reduce point and non-point source pollution
· Restore and maintain buffer zones
	· Laws prohibiting take of mussels
	· Resistance to change
· Cost
· Lack of public knowledge
· Lack of landowner buy-in

	Round Hickorynut
	· Determine life history attributes
· Improve water quality
· Reduce point and non-point source pollution
· Refine propagation techniques
	· 
	· Funding
· Limited source populations for propagation

	White Wartyback
	· No responses
	· No responses
	· No responses

	Orangefoot Pimpleback
	· No responses
	· No responses
	· No responses

	Sheepnose
	· Protect current habitats
· Reduce point and non-point source pollution
· Restore and maintain riparian buffer zones
	· No responses
	· Lack of funding
· Lack of landowner buy-in

	Clubshell
	· Improve water quality
· Refine propagation techniques
· Determine life history attributes
· Determine watersheds for reintroduction
· Improve ditch maintenance practices
· Landowner education
· Augment populations
	· Restoration efforts at Fish Creek NRDA
	· Cost constraints
· Resistance to change
· Lack of knowledge
· Lack of landowner buy-in

	Ohio Pigtoe
	· No responses
	· No responses
	· No responses

	Rough Pigtoe
	· No responses
	· No responses
	· No responses

	Pyramid Pigtoe
	· No responses
	· No responses
	· No responses

	Fat Pocketbook
	· Improve water quality
· Protect current habitats
	· No responses
	· Lack of funding
· Scale of water quality issues

	Kidneyshell
	· Protect current habitats
· Improve water quality
· Determine reasons for decline
· Find habitats for reintroduction
· Improve ditch maintenance
· Dam removal
	· No responses
	· Lack of funding
· Lack of public support
· Lack of landowner buy-in
· Poor understanding of issues

	Rabbitsfoot
	· Protect current habitats
· Improve water quality
· Public education
· Find habitats for reintroduction
· Species monitoring
· Genetic modelling
	· Listing as federally threatened
	· Lack of funding
· Lack of public buy-in
· Lack of knowledge

	Salamander Mussel
	· Improve water quality
· Protect current habitats
· Restore riparian buffers
· Investigate life history attributes
· Determine streams for reintroductions
	· No responses
	· Lack of funding
· Lack of landowner buy-in

	Purple Lilliput
	· No responses
	· No responses
	· No responses

	Ellipse
	· Improve water quality
· Restore riparian buffer zones
· Determine watersheds for species restoration
	· No responses
	· Lack of funding
· Lack of landowner buy-in
· Lack of public support

	Rayed Bean
	· No responses
	· No responses
	· No responses

	Little Spectaclecase
	· Reduce point and non-point source pollution
· Refine propagation techniques
· Determine watershed for species reintroduction
· Public education
	· Listing as federally endangered
	· Lack of funding
· Lack of landowner buy-in
· Lack of public understanding

	Pointed Campeloma
	· No responses
	· No responses
	· No responses

	Swamp Lymnaea
	· No responses
	· No responses
	· No responses






Habitat perspective 
The habitat survey utilized a tiered approach, similar to the threats sections, to identify priority conservation actions. Element 4 of the Congressional guidelines requires that the CWS describes conservation actions proposed to conserve identified species and habitats as well as outlining priorities for their implementation. This section outlines conservation actions identified on a regional basis for each of the major habitat types. The survey of conservation professionals asked respondents to identify conservation actions for each major habitat type within a region by rating them on a 4-point scale of importance from very important to not with an “I don’t know” option. This section utilized the same hierarchal approach implemented in the threats section. Actions were broken up into major categories, which were drawn from Salafsky et al. (2008). The following is a definition of each:
· Land/water protection: Actions to identify, establish, or expand parks and other legally protected areas, and to protect resource rights
· Land/water/species management: Actions directed at managing, conserving, or restoring sites, habitats, the wider environment, or the species of concern
· Education and awareness: Actions directed at people to improve understanding and skills, and influence behavior
· Law and policy: Actions to develop, change, influence and help implement formal legislation, regulations, and voluntary standards
· Livelihood, economic, and other incentives: Actions that use economic and other incentives to influence behavior
· External capacity building: Actions to build the infrastructure to do better conservation
Each category contained a list of specific actions that was drafted from Salafsky et al. (2008) and feedback from the core and advisory teams during the survey drafting process. Respondents were displayed a list of specific actions from a category if they had assigned that category a rating of “very important” or “moderately important” for each of the major habitat types within a region. Because of the habitat-specific nature of some land management and protection actions, some actions were only displayed when a respondent was responding for the specific habitat type. Respondents were also able to identify other actions they did not feel were represented in the survey. Write-in responses are discussed in the appropriate regional chapter. A full summary of the text provided is in Appendix XYZ. Ratings of categories and specific actions were converted to a numerical scale, excluding the “I don’t know” option, and aggregated to provide a regional ranking. A breakdown of the statewide ranking and ranking by region type of the categories is contained in Table #a, and specific actions is contained in Table #b. Full survey results are contained within Appendix XYZ. 	Comment by Hartel, Colleen M: Survey 2 comment report	Comment by Hartel, Colleen M: Replace	Comment by Hartel, Colleen M: Fill in with actual number	Comment by Hartel, Colleen M: Survey 2 full report
Across the state, all six action categories were rated as very to moderately important conservation actions. Land/water/species management was rated as the most important action category for the state. Within this category, 47 of the available 66 specific actions were rated as very to moderately important indicating a wide variety of habitat-specific “on-the-ground” actions that should be implemented in appropriate natural systems. Each regional chapter contains a summaries identifying the top-rated relevant actions for major habitat types. In general, respondents reported an importance for actions to restore natural habitats, reestablish disturbance regimes, control invasive species, and reducing loss of further habitats fairly ubiquitously across habitat types and regions. 
Land/water protection was ranked second on the statewide level, reinforcing the general importance respondents felt for observable on-the-ground type conservation actions. Respondents also rated all specific actions within this category as very to moderately important, although certain habitat types, like wetlands and grasslands, were prioritized for protection across regions. Protecting corridors was also ranked highly across regions.
Respondents rated 3 of the 4 specific actions as very to moderately important as well. This indicates that while as a category, land management actions may be rated as slightly more important, a combination of on-the-ground actions and educational support may be necessary to improve capacity for conservation of fish and wildlife habitats within the state.
Respondents rated improving compliance as the most important action within law and policy, ranking it above creation of new policy in general and specifically for invasive species regulations and within aquatic systems. Utilizing planning and zoning was also identified as very to moderately important, especially in order to combat development which was identified as a threat to habitats at the statewide level. 
Strengthening conservation funding, promoting use of research and science in conservation decision-making, developing alliances and partnerships, increasing the state’s capacity for research and monitoring of conservation actions, and promoting green infrastructure were all identified as very to moderately important conservation actions within the external capacity building item.
Livelihood, economic, and other incentives was ranked last among conservation action categories but was still rated as very to modernly important.  Within this category, respondents emphasized the relative importance of managing recreational opportunities to be compatibles with habitat conservation, promoting nonmonetary values of resources, promoting conservation payment programs, and supporting the substitution of alternatives for environmentally harmful products and processes. 
Respondents were then asked to prioritize actions on a regional basis in an environment to simulate the limited resources available for conservation actions within the state. Respondents were displayed a list of conservation actions they had previously identified as “very important” for any of the major habitat types within the region, including habitat-specific actions, and actions they had identified themselves through free-response options. Respondents were asked to allocate 100 “effort points,” which was a representation of limited funding, expertise, and labor, to prioritize actions within the region. Each action’s effort was averaged to provide a regional ranking of priority actions. These actions are summarized in the appropriate regional chapters. Full results are available in Appendix X. 	Comment by Colleen: Survey 2 full results
Table Xa. Ranking of action categories for habitats within each region 
	Category
	Statewide Rank
	Great Lakes (Region 1)
	Kankakee (Region 2)
	Corn Belt (Region 3)
	Valleys and Hills (Region 4)
	Interior Plateau (Region 5)
	Drift Plains (Region 6)

	Land/Water/Species Management
	1
	1
	1
	1
	1
	2
	1

	Land/Water Protection
	2
	3
	2
	3
	2
	1
	3

	Education and Awareness
	3
	2
	3
	2
	3
	3
	2

	Law and Policy
	4
	4
	4
	4
	4
	4
	5

	External Capacity Building
	5
	5
	6
	5
	5
	5
	4

	Livelihood, Economic, and Other Incentives
	6
	6
	5
	6
	6
	6
	6



Table Xb. Ranking of specific actions for habitats within each region 
	 Category/Specific Threat
	Statewide Rank
	Great Lakes (Region 1)
	Kankakee (Region 2)
	Corn Belt (Region 3)
	Valleys and Hills (Region 4)
	Interior Plateau (Region 5)
	Drift Plains (Region 6)

	Land/Water/Species Management
	1
	1
	1
	1
	1
	2
	1

	Restore habitats and natural systems in grasslands
	1
	14
	1
	4
	2
	18
	6

	Restore habitats and natural systems in wetlands
	2
	4
	3
	12
	3
	6
	7

	Reestablish natural disturbance regimes in barren lands
	3
	2
	
	3
	1
	4
	39

	Reduce losses of fish and wildlife habitats (due to agriculture, urban sprawl, commercial development, etc.)
	4
	6
	8
	9
	6
	3
	10

	Control invasive species in forests
	5
	7
	2
	8
	11
	8
	8

	Restore habitats and natural systems in barren lands
	6
	3
	
	7
	13
	5
	40

	Reestablish natural disturbance regimes in grasslands
	7
	33
	4
	11
	5
	17
	5

	Control invasive species in subterranean systems
	8
	
	
	
	
	7
	1

	Restore and integrate diversity of habitats into  crop-production dominated landscapes
	9
	5
	18
	6
	20
	16
	20

	Link existing habitat blocks through corridor enhancement in agricultural lands
	10
	12
	10
	13
	10
	15
	14

	Control invasive species in wetlands
	11
	8
	5
	14
	22
	26
	13

	Control invasive species in barren lands
	12
	1
	
	1
	35
	9
	56

	Link existing habitat blocks through corridor enhancement in barren lands
	13
	34
	
	2
	37
	1
	60

	Promote diversity of wetland types and successional stages
	14
	24
	17
	25
	4
	21
	17

	Control invasive species in developed lands
	15
	17
	14
	10
	36
	10
	57

	Restore and integrate diversity of habitats into developed landscapes
	16
	19
	15
	5
	47
	2
	64

	Link existing habitat blocks through corridor enhancement in developed lands
	17
	18
	6
	32
	24
	11
	2

	Protect adjacent buffer zones
	18
	16
	
	22
	27
	12
	22

	Control invasive species in aquatic systems (e.g., Asian carp, zebra mussels, invasive aquatic plants)
	19
	11
	23
	30
	18
	19
	43

	Reduce stream bank erosion
	20
	20
	24
	21
	17
	23
	11

	Restore habitats and natural systems in forests
	21
	9
	16
	42
	7
	13
	9

	Restore habitats and natural systems in aquatic systems
	22
	21
	19
	23
	21
	25
	12

	Promote diversity of grassland types and successional stages
	23
	37
	11
	24
	9
	44
	4

	Increase acres of riparian buffers
	24
	27
	26
	17
	26
	28
	18

	Develop and promote farming technologies and practices that have conservation benefits (e.g., cover crops, no till)
	25
	26
	13
	20
	19
	30
	23

	Control invasive species in grasslands
	26
	13
	9
	27
	32
	35
	30

	Link existing habitat blocks through corridor enhancement in wetlands
	27
	41
	12
	19
	12
	38
	15

	Link existing habitat blocks through corridor enhancement in forests
	28
	10
	22
	41
	14
	22
	21

	Promote diversity of forest types and successional stages
	29
	29
	35
	35
	8
	14
	16

	Link existing habitat blocks through corridor enhancement in grasslands
	30
	28
	20
	18
	25
	48
	26

	Link existing habitat blocks through corridor enhancement in aquatic systems
	31
	40
	28
	15
	16
	20
	37

	Manage urban woodlots
	32
	30
	7
	16
	46
	33
	38

	Reduce nutrient and toxin loads (e.g., heavy metals, pharmaceuticals, fertilizers, insecticides)
	33
	23
	27
	26
	34
	29
	32

	Reestablish natural disturbance regimes in wetlands
	34
	35
	21
	31
	33
	
	33

	Reestablish natural disturbance regimes in forests
	35
	25
	29
	45
	15
	24
	24

	Protect natural water regimes (e.g., withdraws, warm-water discharge)
	36
	
	25
	28
	31
	37
	28

	Protect and enhance undeveloped shorelines
	37
	15
	38
	33
	39
	40
	46

	Restore habitats and natural systems in subterranean systems
	38
	
	
	
	
	36
	3

	Decrease number of combined sewer overflow events
	39
	38
	37
	29
	38
	31
	27

	Control invasive species in agricultural lands
	40
	22
	30
	37
	41
	27
	42

	Reduce stream head cutting
	41
	36
	36
	38
	28
	39
	29

	Control problematic species (e.g., deer, raccoon, domestic cat, feral hog) in forests
	42
	39
	32
	44
	29
	41
	31

	Improve drainage management
	43
	31
	31
	39
	40
	45
	48

	Control problematic species (e.g., deer, raccoon, geese, domestic cat, feral hog, exotic/aggressive vegetation) in developed lands
	44
	43
	33
	34
	45
	42
	59

	Control problematic species (e.g., deer, raccoon, skunk, coyote, domestic cat, feral hog) in barren lands
	45
	45
	
	40
	51
	32
	58

	Increase acres enrolled in the Classified Forest and Wildlands Program
	46
	46
	42
	43
	30
	34
	41

	Improve integrated pest management
	47
	44
	39
	36
	43
	51
	36

	Control problematic species (e.g., deer, raccoon, geese, domestic cat, feral hog) in agricultural lands
	48
	32
	40
	46
	42
	47
	25

	Control problematic native species in aquatic systems
	49
	42
	43
	48
	50
	53
	44

	Reduce recreational overuse of subterranean systems
	50
	
	
	
	
	43
	61

	Control problematic native species in subterranean systems
	51
	
	
	
	
	49
	35

	Decrease <em>E. coli</em> counts
	52
	47
	44
	47
	48
	46
	45

	Control problematic species (e.g., deer, raccoon, domestic cat, feral hog, exotic/aggressive vegetation) in wetlands
	53
	48
	34
	50
	49
	60
	34

	Species reintroduction. Please specify:
	54
	53
	41
	53
	44
	52
	19

	Reduce recreational overuse of wetlands
	55
	51
	50
	49
	54
	57
	49

	Reestablish natural disturbance regimes in subterranean systems
	56
	
	
	
	
	55
	

	Reduce recreational overuse of aquatic systems
	57
	49
	47
	55
	56
	58
	55

	Manage biofuel grasslands
	58
	52
	49
	57
	52
	56
	52

	Reduce recreational overuse of forests
	59
	54
	46
	56
	53
	54
	50

	Dam removal
	60
	50
	51
	54
	57
	61
	54

	Reduce recreational overuse of grasslands
	61
	55
	45
	52
	59
	63
	47

	Control problematic species (e.g., raccoon, skunk, coyote, domestic cat) in grasslands
	62
	56
	48
	51
	55
	62
	51

	Mine reclamation
	63
	59
	54
	58
	23
	50
	53

	Remove log jams
	64
	58
	53
	60
	58
	59
	62

	Ex situ conservation (protection of a species outside of its natural habitat). Please specify:
	65
	57
	52
	59
	60
	64
	63

	Enhance corridors in subterranean systems
	66
	
	
	
	
	65
	

	Land/Water Protection
	2
	3
	2
	3
	2
	1
	3

	Acquire currently unprotected wetlands
	1
	2
	1
	1
	1
	1
	3

	Acquire currently unprotected subterranean systems
	2
	
	
	
	
	2
	1

	Acquire currently unprotected grasslands
	3
	6
	2
	2
	4
	6
	8

	Preserve currently existing corridors
	4
	4
	3
	3
	5
	4
	2

	Acquire currently unprotected aquatic systems (manage and/or educate for easement habitat values)
	5
	7
	5
	5
	3
	10
	4

	Reduce conversion to cropland
	6
	8
	6
	4
	2
	8
	5

	Acquire conservation easements to protect important wildlife habitats
	7
	5
	4
	6
	6
	7
	7

	Acquire currently unprotected barren lands
	8
	1
	
	7
	9
	3
	10

	Acquire currently unprotected forests
	9
	3
	7
	9
	8
	5
	9

	Build/strengthen CRP partnerships
	10
	9
	8
	8
	7
	9
	6

	Education and Awareness
	3
	2
	3
	2
	3
	3
	2

	Educational programs in general
	1
	1
	1
	1
	2
	2
	1

	Educational programs specifically for K-12
	2
	2
	3
	2
	1
	1
	2

	Training programs for stakeholders
	3
	3
	2
	3
	3
	3
	3

	Improvement of signage and other communication materials in conservation areas
	4
	4
	4
	4
	4
	4
	4

	Law and Policy
	4
	4
	4
	4
	4
	4
	5

	Improve compliance with and enforcement of current policies
	1
	3
	2
	1
	1
	4
	2

	Increase compliance of existing rules and regulations for aquatic systems
	2
	1
	3
	5
	
	2
	7

	Reduce urban sprawl through planning and zoning
	3
	7
	4
	2
	2
	1
	3

	Increase regulations on invasive species
	4
	2
	1
	3
	3
	3
	1

	Change current laws, policies, and regulations. Please specify:
	5
	5
	6
	4
	5
	5
	6

	Establish submergent vegetation control guidelines
	6
	6
	5
	6
	
	7
	5

	Set private sector standards and codes
	7
	4
	8
	7
	4
	6
	4

	Establish rules and guidelines for piers and other structures
	8
	8
	9
	9
	
	9
	9

	Establish legal lake levels
	9
	9
	7
	8
	
	8
	8

	Livelihood, Economic, and Other Incentives
	5
	5
	6
	5
	5
	5
	4

	Manage recreational opportunities to be compatible with fish and wildlife habitats
	1
	1
	1
	2
	2
	3
	3

	Promote nonmonetary values of natural systems within the state
	2
	2
	2
	1
	4
	1
	2

	Promote conservation payment programs (e.g., payment for ecosystem services, conservation easements)
	3
	4
	3
	3
	1
	2
	1

	Support substitution of alternatives for environmentally harmful products and processes
	4
	3
	4
	4
	5
	4
	4

	Link natural resources to livelihoods through nature tourism
	5
	5
	5
	6
	6
	5
	5

	Promote market forces (e.g., creation of a nitrogen trading market, promotion of alternative agricultural markets) as a tool for conservation
	6
	6
	6
	5
	3
	6
	6

	External Capacity Building
	6
	6
	5
	6
	6
	6
	6

	Strengthen conservation financing
	1
	2
	1
	1
	3
	1
	4

	Promote use of research and science in conservation decision-making processes
	2
	1
	4
	2
	2
	2
	1

	Develop alliances and partnerships (e.g., between producers, landowners, and conservation professionals)
	3
	3
	2
	3
	1
	3
	2

	Increase state’s capacity for research and monitoring of conservation actions
	4
	4
	3
	4
	4
	4
	3

	Promote green infrastructure
	5
	5
	5
	5
	5
	5
	5

	Develop institutions and civil society
	6
	6
	6
	6
	6
	6
	6



IDENTIFYING ADDITIONAL NEEDS
All respondents to survey 2 were asked to report their agency or organization’s effectiveness in implementing and monitoring conservation actions within the state. A full summary of these data is available in Appendix X.	Comment by Colleen: Survey 2 full results
 Most respondents (57.9%) to strongly or moderately agree that their agency has a clear policy about measuring the effectiveness of conservation actions.  However, while most respondents (35.9%) moderately agreed with the statement that their agency or organization has a clear process for measuring effectiveness of conservation actions, larger proportions of respondents either slightly agreed (27.8%) or disagreed (20.3%) with this statement. Less than half the respondents (40.1%) strongly or moderately agreed that their agency or organization has a clear set of metrics that can be used to evaluate effectiveness of actions. The majority of respondents (75.3%) strongly or moderately agreed that their agency or organization is willing to take advantage of future or emerging opportunities to further their conservation agenda. 
From these responses, it is clear that most agencies may need to develop more clear processes and metrics for conservation action evaluation within the state. Collaboration with state agencies as a result of SWAP may provide opportunities to do so. 
Survey respondents were asked in the form of a free response question to identify barriers for their agency or organization’s ability to implement conservation actions and list resources that would be needed to overcome them. Table X below is a partial word count of relevant phrases included by respondents.
Overwhelmingly, inadequate funding was identified as a major barrier by respondents. Concerns about capacity to complete projects stemming from lack of personnel and volunteer labor were also often reported. The lack of staff were reported to cause “non-wildlife” duties to fall into other staff’s realm of responsibilities, which can detract from the effectiveness of organizations’ abilities to implement conservation actions. Lack of collaboration and engagement, both across agencies and with stakeholders was identified as a major barrier to implementing conservation actions. This was also noted by several respondents who pointed to the large amount of private land. Engaging landowners, especially in agricultural systems, is key to conserving certain wildlife habitats. Full results are listed in Appendix X. 	Comment by Colleen: Survey 2 comments
Table X. Frequency of occurrence of relevant words and phrases in reporting barriers to implementing conservation actions within the state
	Words/Phrase
	Number of occurrences

	Funding/money/financial/dollars
	59

	Staff/personnel/manpower/employees
	45

	Resources
	33

	Management
	25

	Program
	19

	Land
	16

	Planning
	14

	Public
	14

	Agencies
	12

	Efforts
	12

	Actions
	11

	Focus
	11

	Ability
	9

	Local
	9

	Management
	9

	Organization
	9

	Partners
	9

	Private
	9

	Research
	8

	Support
	8

	Political
	7

	Projects
	7

	Property
	7

	Protect
	7

	Awareness
	6

	Invasive
	6

	Regulations
	6

	Time
	6

	Water
	6

	Federal
	5

	Landowners
	5

	People
	5

	Practices
	5

	Quality
	5

	Restoration
	5

	Tax
	5

	Volunteer
	5

	Environment
	4

	Game
	4

	Goals
	4

	Improving
	4

	Input
	4

	Opportunities
	4

	Priorities
	4

	Professional
	4



Overwhelmingly, inadequate funding was identified as a major barrier by respondents. Concerns about capacity to complete projects stemming from lack of personnel and volunteer labor were also often reported. The lack of staff were reported to cause “non-wildlife” duties to fall into other staff’s realm of responsibilities, which can detract from the effectiveness of organizations’ abilities to implement conservation actions. Lack of collaboration and engagement, both across agencies and with stakeholders was identified as a major barrier to implementing conservation actions. This was also noted by several respondents who pointed to the large amount of private land. Engaging landowners, especially in agricultural systems, is key to conserving certain wildlife habitats. 
Respondents were also presented with a specific set of ecological, economic, and social/political situations and asked to evaluated their agency or organization’s ability to respond to changing conditions. 
For changing ecological conditions, respondents thought that their agencies were either somewhat able or not able to respond to the specific scenarios presented. While respondents generally thought their agencies were equipped to somewhat ably respond to changing species populations (40.7%) and habitat conditions (42.1%), other scenarios were not evaluated as well. More than half of the respondents reported that their agency would not be able to respond to genetically modified species spreading into natural systems (52.3%), changing temperatures (66.3%), increasing frequency in extreme weather (71.7%), increasing frequency, duration, and intensity of floods (63.6%), changing water availability and use (58.6%), and emerging diseases (54.3%). Given the previous rating of climate change and severe weather events as a threat to habitats across Indiana, agencies and organizations lack an apparent ability to mitigate these issues. Conservation within the state over the next 10 years may require increasing the capacity to respond to these potential changing ecological factors.
In general, respondents also reported that their agencies or organizations would not be able to respond to the suite of changing economic factors listed. Over half of the respondents reported that their agencies would not be able to respond to changes in demand for commodity crops and biofuel crops (68.3%), which is particularly pressing given the identification of agriculture and aquaculture as a significant threat to habitats with Indiana. Respondents also reported that they suspect their agencies are unable to respond to changing renewable energy production footprint in the state (46.2%), changing non-renewable energy production footprint in the state (69.3%), and changing availability of funding for wildlife conservation and management (72.1%). 
While more than half of respondents reported that their agency would be unable to respond to changes in regulatory acts like the Endangered Species Act (50.3%), Clean Water Act (59.1%), and Clean Air Act (65.2%), they reported that their agencies would be somewhat able to respond to other social/political factors like changing public support for natural resource management and conservation activities (60.6%) and changing participation in wildlife-dependent and other recreational activities (50.5%). Unfortunately, although residential and commercial development was identified as a significant threat within the state, respondents most frequently reported that their agencies or organizations would not be able to respond to urbanization (40.2%) or changes in land use (47.2%).  

IX. Great Lakes (Region 1)

A. Habitat Conditions (2nd Element)

Introduction
Element 2 of the Congressional guidelines indicates that the CWS describes the extent and condition of habitats essential to species of greatest conservation need. This section summarizes habitat conditions of the major habitat types essential to the conservation of SGCN reported in the survey of conservation professionals, identifies unique habitat types in this region described during a focus group of conservation professionals, and describes the results of landscape-level models and land cover data. Survey respondents were asked to evaluate the overall quality of fish and wildlife habitats within the Great Lakes Region, estimate changes in overall quality and quantity since 2005, and predict changes in overall quality and quantity over the next 10 years. Each respondent was asked to respond for one of the eight major habitat types within a region. Results were aggregated at the regional level. A full summary of these data is available in Appendix XYZ. 	Comment by Hartel, Colleen M: Update to reflect Appendix with Region 1 Report

Changes in Land Cover
Most land cover in the Great Lakes Region consists of cultivated crops and developed lands, followed by grasslands (including hay and pasture), wetlands, and forests (see Figure X below). Comparatively speaking, the Great Lakes Region has a high percentage of aquatic systems (7.6%; mostly due to the presence of Lake Michigan), developed lands (20.4%; as most of the land surrounding Lake Michigan and the Chicago area is developed), and wetlands (7.4%; due to the extensive wetland complexes present in the eastern portion of the region).

This region has experienced losses in most habitat types over the past 10 years, although aquatic systems increased marginally (see Table X below). Most habitats were lost to urban development; agriculture lost the most cover in terms of total acreage (see Figure X). Percentage-wise, the greatest losses were seen in mixed forests (-12.7%), shrubland (-12.3%), herbaceous grasslands (-9.7%), and herbaceous wetlands (-5.4%). The greatest increases were seen in medium-intensity developed lands (+19.5%), high-intensity developed lands (+14.3%), and barren lands (+8.3%) (see Appendix X for habitat definitions).





Table X. Changes in land cover in the Great Lakes Region according to the National Land Cover Database, 2001-2011.
	Major Habitat Type
	NLCD Land Cover
	Acres - 2001
	Percent of Total
	Acres - 2011
	Percent of Total
	Acres Lost
	Percent Loss
	Acres Gained
	Percent Gain
	Net Change
	Percent Change

	Agriculture
	
	
	
	
	
	
	
	
	
	
	

	
	Cultivated Crops
	1,106,485
	45.2
	1,092,297
	44.6
	15,893
	1.4
	1,705
	0.2
	-14,187
	- 1.3

	Aquatic Systems
	
	
	
	
	
	
	
	
	
	
	

	
	Open Water
	186,024
	7.6
	186,321
	7.6
	358
	0.2
	655
	0.4
	297
	+ 0.2

	Barren Lands
	
	
	
	
	
	
	
	
	
	
	

	
	Barren Land
	5,823
	0.2
	6,303
	0.3
	390
	6.7
	871
	15.0
	481
	+ 8.3

	Developed Lands
	
	
	
	
	
	
	
	
	
	
	

	
	All Developed Land
	469,228
	19.2
	498,393
	20.4
	5
	0.0
	29,170
	6.2
	29,165
	+ 6.2

	
	Open Space
	178,745
	7.3
	181,281
	7.4
	8,238
	4.6
	10,773
	6.0
	2,535
	+ 1.4

	
	Low Intensity
	183,595
	7.5
	191,361
	7.8
	6,443
	3.5
	14,209
	7.7
	7,766
	+ 4.2

	
	Medium Intensity
	69,476
	2.8
	83,003
	3.4
	1,339
	1.9
	14,866
	21.4
	13,527
	+ 19.5

	
	High Intensity
	37,412
	1.5
	42,747
	1.7
	671
	1.8
	6,007
	16.1
	5,336
	+ 14.3

	Forest Lands
	
	
	
	
	
	
	
	
	
	
	

	
	All Forests
	195,094
	8.0
	191,729
	7.8
	4,675
	2.4
	1,311
	0.7
	-3,365
	- 1.7

	
	Deciduous Forest
	187,532
	7.7
	184,399
	7.5
	4,328
	2.3
	1,195
	0.6
	-3,133
	- 1.7

	
	Evergreen Forest
	6,212
	0.3
	6,151
	0.3
	175
	2.8
	114
	1.8
	-61
	- 1.0

	
	Mixed Forest
	1,349
	0.1
	1,178
	0.0
	177
	13.1
	6
	0.5
	-171
	- 12.7

	Grasslands
	
	
	
	
	
	
	
	
	
	
	

	
	All Grasslands
	301,897
	12.3
	292,105
	11.9
	11,263
	3.7
	1,471
	0.5
	-9,792
	- 3.2

	
	Hay/Pasture
	236,167
	9.6
	233,412
	9.5
	3,335
	1.4
	580
	0.2
	-2,755
	- 1.2

	
	Herbaceous
	40,364
	1.6
	36,454
	1.5
	5,107
	12.7
	1,197
	3.0
	-3,910
	- 9.7

	
	Shrubland
	25,367
	1.0
	22,240
	0.9
	3,380
	13.3
	253
	1.0
	-3,127
	- 12.3

	Wetlands
	
	
	
	
	
	
	
	
	
	
	

	
	All Wetlands
	182,856
	7.5
	180,256
	7.4
	2,795
	1.5
	195
	0.1
	-2,599
	- 1.4

	
	Woody Wetlands
	171,847
	7.0
	169,841
	6.9
	2,358
	1.4
	352
	0.2
	-2,006
	- 1.2

	
	Herbaceous Wetlands
	11,008
	0.4
	10,415
	0.4
	824
	7.5
	231
	2.1
	-593
	- 5.4

	
	Total acres:
	2,447,405
	
	Total acres changed:
	35,379
	
	
	
	
	



Figure X. Distribution of land cover in the Great Lakes Region in 2001 and 2011.
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Figure X. Losses and gains in land cover types in the Great Lakes Region between 2001 and 2011.
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Key Habitat Types
Key habitat types are unique habitat communities that have conservation value in a given area. Technical experts participating in the Modelling Focus Group suggested that the following key habitat types in the Great Lakes Region are critical to conservation of SGCN:

1. Lake Michigan. Lake Michigan is Indiana’s largest natural lake, and the its southern tip forms the state’s extreme northwest border. Only about 1% of its total shoreline (224 mi2) is contained within Indiana. 
2. Dunes/swales. The ridge and valley topography developed by wind-blown sand deposits near Lake Michigan are critical habitat for many species, especially shorebirds.
3. Eastern wetland/lake complexes. Many counties in northeastern Indiana have natural lakes, and Kosciusko, Lagrange, Noble, and Steuben, most of which are contained within the Great Lakes Region, have nearly 70% of the total surface area.
4. Riverine systems. The Great Lakes Region contains parts of several major rivers, most notably the St. Joseph River and the Maumee River.
5. Forests. The larger tracts of forested area in the western portion of the Great Lakes Region are important to protect.
6. Grasslands. Remnant grasslands are vital to conservation of many SGCN.
7. Savannahs. Grassland areas mixed with scattered individual trees or groves are important habitat for bats, frogs, and snakes found in this region.
8. Woody wetlands. Temporary or permanent wetlands supporting tree or shrub woody vegetation are important habitat for water birds, bats, and many amphibians and reptiles.

Modelling Species
Technical experts participating in the Modelling Focus Group suggested the following terrestrial species as candidates for landscape-level modelling:
1. Birds: Alder flycatcher, black tern, bobolink, common gallinule, field sparrow, golden-winged warbler, least flycatcher, marsh wren, northern bobwhite, northern waterthrush, red-eyed vireo, red-headed woodpecker, sandhill crane, veery, wood thrush
2. Mammals: Bobcat, Franklin’s ground squirrel, eastern red bat, river otter, southern bog lemming, star-nosed mole, white-tailed deer
3. Amphibians: Blue-spotted salamander, northern leopard frog
4. Reptiles: Blanding's turtle, massasauga, racer

Respondents to the species survey voted for species from this initial list based on habitat types and were given space to suggest additional species. The top-ranked species were:
1. Forests: Red-headed woodpecker, wood thrush, eastern red bat, red-backed salamander, spotted salamander
2. Grasslands: Northern bobwhite, Henslow’s sparrow, massasauga, red-headed woodpecker, northern leopard frog
3. Early successional: American woodcock, ruffed grouse, whip-poor-will
4. Wetlands/aquatic systems: Northern leopard frog, Blanding’s turtle, massasauga, river otter, mallard

Ultimately, the following species were chosen for landscape-level modelling (see Chapter _ for methods): northern bobwhite, American woodcock, Henslow’s sparrow, red-headed woodpecker, Blanding’s turtle, northern leopard frog, and eastern red bat.

Landscape-level Modelling Results
Landscape-level models were built for each of the species above that estimated the quality of current habitat conditions (see Chapter _ and Appendix _ for detailed methods).
Figure X. Habitat suitability scores for each representative species for the Great Lakes Region. Scores ranged from 0.00-1.00. Blue, yellow, and red represent areas of low, medium, and high habitat quality, respectively.
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(Figure X continued)
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Figure X. Average habitat suitability in the Great Lakes Region. Suitability scores assigned to each cell for each species were averaged to produce this map.
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Figure X. Habitat suitability quartiles for averaged scores in the Great Lakes Region. Scores ranging from 0.00-1.00 were grouped into quartiles (0.00-0.25, 0.25-0.50, 0.50-0.75, 0.75-1.00) to produce this map.
[image: ]

Table X. Acres assigned to each habitat suitability quartile for each species chosen for landscape-level modelling in the Great Lakes Region.
	Quartile
	Red-headed Woodpecker
	Eastern Red Bat
	Northern Bobwhite
	Henslow's Sparrow
	American Woodcock
	Blanding's Turtle
	Northern Leopard Frog
	Average Habitat Suitability

	1 (0.00-0.25)
	2,120,342
	2,261,234
	939,919
	2,382,878
	1,979,529
	2,361,774
	1,954,459
	1,859,742

	2 (0.25-0.50)
	20,129
	6,036
	52,752
	16,766
	226,509
	26,703
	11,366
	580,840

	3 (0.50-0.75)
	0
	137,322
	1,324,921
	11,347
	150,262
	28,929
	43,072
	3,891

	4 (0.75-1.00)
	306,934
	42,813
	129,813
	36,414
	88,173
	29,998
	438,508
	0





Figure X. Percentage of total acreage in the Great Lakes Region assigned to each habitat suitability quartile for species representing forest, grassland, early successional, and wetland habitat.


‘On-the-ground’ Action Scenarios
Survey respondents were also asked to assign 100 points of effort to actions that make a difference ‘on-the-ground’ (such as protection, restoration, or improvement in the quality of existing habitat). Scores for these actions were ranked, and the actions were assembled into three different scenarios for application to a landscape in a GIS environment (see Appendix X for methods). The ‘baseline’ scenario represented the average distribution of effort among ‘on-the-ground’ actions recommended by survey respondents. The ‘focused’ and ‘distributed’ scenarios represented how effort would be distributed if it were focused only on the top-priority actions, or spread out evenly among most the of the actions that were considered important, respectively. 	Comment by Rita: Appendix X. Extended survey analysis methods

Unlike most other regions, aquatic systems in the Great Lakes Region were emphasized heavily by respondents to the Habitat Survey in this exercise. Protection of aquatic systems was the top-ranked action in every scenario, and other actions that focused on aquatic systems, such as controlling invasive species, restoring aquatic habitat, creating buffer/riparian zones, and improving water quality were also in the top ten.

Although transformation of landscapes in a GIS environment was not possible with current knowledge of how Indiana landscapes change, in the future managers may find the following results useful in simulating landscape changes under alternative conservation action scenarios.

Table X. Percent effort to be devoted to ‘on-the-ground’ conservation actions (habitat protection, restoration, or improvement) under alternative future conservation action scenarios.
	Action
	Baseline scenario
	Focused scenario
	Distributed scenario

	Protect aquatic systems
	12%
	14%
	11%

	Protect forests
	8%
	4%
	6%

	Protect wetlands
	7%
	9%
	7%

	Control invasive species in aquatic systems
	7%
	8%
	6%

	Restore aquatic systems
	6%
	7%
	5%

	Protect buffer zones around aquatic systems
	6%
	7%
	5%

	Restore riparian zones around aquatic systems
	6%
	7%
	5%

	Improve water quality in aquatic systems
	6%
	6%
	5%

	Improve drainage management to benefit aquatic systems
	5%
	6%
	4%

	Restore wetlands
	4%
	5%
	3%

	Control invasive species in wetlands
	4%
	4%
	2%

	Control invasive species in forests
	4%
	4%
	2%

	Preserve/create corridors between habitat - agriculture
	3%
	4%
	3%

	Utilize CRP partnerships to convert cropland to habitat
	3%
	0%
	2%

	Preserve/create corridors between habitat - barren lands
	3%
	3%
	3%

	Preserve/create corridors between habitat - forests
	3%
	3%
	3%

	Improve water quality in wetlands
	3%
	3%
	2%

	Improve drainage management to benefit wetlands
	3%
	0%
	2%

	Preserve/create corridors between habitat - grasslands
	2%
	2%
	2%

	Control forest pests
	2%
	0%
	1%

	Protect grasslands
	2%
	3%
	4%

	Reduce conversion of habitat to human land uses
	2%
	0%
	2%

	Enhance wetland connectivity
	1%
	0%
	1%

	Restrict recreational overuse in aquatic systems
	0%
	0%
	2%

	Enhance Classified Forest Program
	0%
	0%
	2%

	Restore forests
	0%
	0%
	2%

	Create buffers around wetlands
	0%
	0%
	2%

	Create new wetlands
	0%
	0%
	2%

	Actively manage wetland habitat quality
	0%
	0%
	1%

	Control invasive species in grasslands
	0%
	0%
	1%

	Control invasive species in agricultural systems
	0%
	0%
	1%

	Manage nuisance wildlife in wetlands
	0%
	0%
	1%

	Manage nuisance wildlife in forests
	0%
	0%
	1%

	Manage nuisance wildlife in agriculture
	0%
	0%
	0%

	Control invasive species in barren lands
	0%
	0%
	0%

	Manage nuisance wildlife in barren lands
	0%
	0%
	0%

	Enhance pasture and hayland for wildlife
	0%
	0%
	0%

	Improve soil health
	0%
	0%
	0%

	Modify drainage management on agricultural lands
	0%
	0%
	0%

	Reduce hay mowing during nesting season
	0%
	0%
	0%

	Reestablish fire regimes in barrens and glades
	0%
	0%
	0%

	Diversify forest types
	0%
	0%
	0%

	Reestablish fire regimes in forests
	0%
	0%
	0%

	Restrict recreational overuse in forests
	0%
	0%
	0%

	Implement fire regimes in grasslands
	0%
	0%
	0%

	Protect barren lands
	0%
	0%
	0%

	Restore wildlife habitat with agricultural matrix
	0%
	0%
	0%

	Restore barren lands
	0%
	0%
	0%

	Restore grasslands
	0%
	0%
	0%




Modelling for Aquatic Systems

Within the Great Lakes region the landscape level aquatic modeling predictions broke rankings for QHEI into 5 categories and rankings for IBI into 6 catergories.  For QHEI within this region the model estimated 87.9 miles in the excellent condition, 681.8 miles in good condition, 2381 miles in fair condition, 456 miles in poor condition and 7 miles in very poor condition.  Figure X displays the linear miles of streams from within this region predicted to be in each QHEI category.  For IBI within this region the model estimated 18.1 miles in the excellent condition, 83.8 miles in good condition, 658.6 miles in fair condition, 2711.5 miles in poor condition, 142.6 miles in very poor condition and 0 miles in fish absent condition.  Figure X displays the linear miles of streams from within this region predicted to be in each IBI category.  
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Habitat Survey Results 
When aggregated at the regional level, the majority of survey respondents reported the overall quality of fish and wildlife habitats in this region to be satisfactory (39.4%) or poor (33.5%). No major habitat type in this region was reported as good or very good by the majority of respondents. Respondents reported habitat quality in barren lands and forests as satisfactory (80.0% and 52.0% respectively). Aquatic systems and grasslands were reported to be poor (33.3% and 47.1% respectively) or satisfactory (33.3% and 41.2% respectively) by the majority of respondents. Almost half (48.1%) of respondents reported the overall quality of wetlands to be satisfactory. Habitat quality in developed lands was reported to be poor (36.4%) or very poor (36.4%). Agricultural lands was also reported to be poor by over half of the respondents (56.3%) for this land use type.
Respondents were asked to estimate the change in total amount of fish and wildlife habitat since 2005 for each of the major habitat types within a region. When aggregated at the regional level, amount of habitat was reported to have decreased (41.6%) or stayed about the same (37.0%). When broken down by major habitat type, amount of habitat was not reported to have increased by the majority of respondents. Amount of habitat was reported to have decreased by at least half of the respondents in agricultural lands (58.8%), developed lands (50.0%), grasslands (52.9%), and wetlands (59.3%). Aquatic systems was most frequently reported to have stayed about the same (48.1%). Forests was reported to have decreased (41.6%) or stayed about the same (37.5%). 
Respondents were also asked to predict changes in total amount of fish and wildlife habitat over the next 10 years for each of the major habitat types within a region. When aggregated at the regional level, amount of habitat was most frequently predicted to decrease by respondents (47.7%). When broken down by habitat type in this region, at least half of the respondents anticipated a decreasing amount of habitat in agricultural lands (64.7%), barren lands (60.0%), developed lands (50.5%), forests (52.0%), grasslands (52.9%), and wetlands (59.3%). Aquatic systems was the only major habitat type where the majority of respondents did not anticipate amount of habitat to decrease; respondents most frequently predicted amount of habitat in aquatic systems to remain about the same (38.9%) over the next ten years.
Respondents were asked to estimate changes in the overall quality of fish and wildlife habitat since 2005 for each of the major habitat types within a region. When aggregated at the regional level, overall quality of fish and wildlife habitat was reported to have remained about the same (36.8%) or decreased (38.1%). Habitat quality was most frequently reported to have decreased in agricultural lands (47.1%), barren lands (40.0%), grasslands (41.2%), and wetlands (48.1%). Forests were reported equally by respondents to have remained about the same or decreased in quality (40.0% each) since 2005. Fish and wildlife habitat quality in developed lands was reported equally to have increased and decreased (40.0% each) in this region, indicating a potential need for habitat surveying in this land use type.
Respondents were also asked to predict changes in overall quality of fish and wildlife habitat over the next 10 years for each habitat type within the region. When aggregated at the regional level, respondents most frequently predicted habitat quality to decrease (47.4%). When broken down by habitat types, at least half of the respondents expect habitat quality to decrease in agricultural lands (58.8%), barren lands (60.0%), grasslands (58.8%) and wetlands (56.6%). Forests and aquatic systems were also most frequently predicted to experience a decrease in quality over the next ten years, but by less than half of the respondents for that habitat type (44.0% and 38.9% respectively). Developed lands are anticipated to remain about the same or decrease in quality (40.0% each). No habitat type was identified as anticipated to increase in quality by the majority of respondents.

THREATS AFFECTING HABITATS (3RD ELEMENT)
Element three partially requires the description of threats to species of greatest conservation need and their habitats. This CWS identifies a habitat-centric perspective in order to manage for the conservation of species in Indiana. This section utilizes the same hierarchical method of identifying and rating threats outlined in Chapter VIII. Full survey results are summarized in Appendix ABC. Category rankings are outlined in Table #a; specific threat rankings are outlined in Table #b.
Invasive and other problematic species and genes, residential and commercial development, agriculture and aquaculture, natural systems modification, pollution, and human intrusion and disturbance had a mean ranking between significant and moderate threat level. Climate change and severe weather, transportation and service corridors, other stressors, biological resource use, and energy production and mining received average ratings between moderate threat and minor threat. No threat category received an average rating of minor threat to not a threat for the region.
Invasive and other problematic species and genes was identified as the top threat category across the region and in each of the major habitat types except for barren lands and developed lands, where it was ranked second and third respectively. Within the category, invasive/alien species was identified as the top specific threat. Residential and commercial development, including nonagricultural land uses such as housing development and urban areas, was ranked second overall for the region and first as threats to barren lands and habitats within developed lands. Shoreline development along Lake Michigan and destruction of riparian habitat from development were specifically identified as a residential and commercial development threats within this region. Agriculture and aquaculture also generally ranked high regionally and across all habitat types except barren lands and developed lands. Within the category, conversion of habitat to annual crops and already existing nontimber crops were identified as the most significant threats, while aquaculture and timber production received ratings between minor threat and not a threat. Changes to drainage through tile installation and nutrient loading were identified as other threats by respondents especially in aquatic systems in this region. Loss of CRP was also identified as a concern.
Climate change and other severe weather received a mid-to-low ranking regionally and within each habitat type; although, the majority of respondents anticipated specific threats within this category to increase in significance over the next ten years. Pollution received a higher threat ranking within barren lands and developed lands compared to the rest of the habitat types. Other stressors and biological resource use were ranked uniformly low across habitat types within this region. Energy production and mining was also ranked last regionally; although, some respondents specifically identified wind farm installation development as a potential threat in this region.
Respondents were asked specifically to identify any emerging/anticipated threats over the next 10 for fish and wildlife habitats within the major habitat types for a region in a free-response question. Full survey results are contained in Appendix XYZ. Respondents identified a concern for continued introduction and spread of invasive species, including Asian carp in aquatic systems and exotic plant species. Although pollution was mid-ranked for current threats, contaminants like pharmaceuticals and pesticides, as well as plastics in the form of micro-beads were identified as emerging specific threats in aquatic systems in this region. Respondents also reported an anticipated threat to conservation may be lack of land being set aside for protection by state agencies as well as loss of CRP.   



Table #a. Threat Category Ranking to Habitats in the Great Lakes Region (Region 1).
Ranked threat categories for the entire region and broken up by each major habitat type.
	Category
	Regional Ranking
	Aquatic Systems
	Agricultural Lands
	Barren Lands
	Developed Lands
	Forests
	Grasslands
	Subterranean Systems
	Wetlands

	Invasives and Other Problematic Species and Genes
	1
	1
	1
	2
	3
	1
	1
	
	1

	Residential and Commercial Development
	2
	4
	3
	1
	1
	2
	3
	
	4

	Agriculture and Aquaculture
	3
	3
	4
	7
	10
	4
	2
	
	3

	Natural Systems Modification
	4
	6
	2
	6
	5
	3
	4
	
	2

	Pollution
	5
	2
	5
	3
	2
	6
	8
	
	6

	Human Intrusion and Disturbance
	6
	5
	7
	4
	4
	5
	5
	
	5

	Climate Change and Severe Weather
	7
	7
	6
	8
	7
	7
	6
	
	7

	Transportation and Service Corridors
	8
	8
	8
	5
	6
	9
	7
	
	8

	Other Stressors
	9
	9
	9
	9
	8
	8
	9
	
	9

	Biological Resource Use
	10
	11
	10
	11
	9
	10
	11
	
	10

	Energy Production and Mining
	11
	10
	11
	10
	11
	11
	10
	
	11




Table #b. Specific Threat Ranking to Habitats in the Great Lakes Region (Region 1).
Ranked threat categories and specific threats within each category for the entire region and each of the major habitat types. 
	Category/Specific Threat
	Regional Ranking
	Aquatic Systems
	Agricultural Lands
	Barren Lands
	Developed Lands
	Forests
	Grasslands
	Subterranean Systems
	Wetlands

	Invasives and Other Problematic Species and Genes
	1
	1
	1
	2
	3
	1
	1
	
	1

	Invasive/alien species
	1
	1
	1
	1
	1
	1
	1
	
	1

	Problematic native species (e.g., overabundant native deer or algae)
	2
	2
	4
	2
	4
	2
	4
	
	4

	Introduced genetic material (such as crop, seed stock, biocontrol, stocked/released species, etc.)
	3
	3
	2
	4
	2
	4
	2
	
	2

	Plant diseases
	4
	4
	3
	3
	3
	2
	3
	
	3

	Residential and Commercial Development
	2
	4
	3
	1
	1
	2
	3
	
	4

	Housing and urban areas
	1
	2
	1
	1
	1
	1
	1
	
	1

	Commercial and industrial areas
	2
	1
	2
	2
	1
	2
	2
	
	2

	Tourism and recreation areas (e.g., sites with a substantial footprint – golf courses, campgrounds, etc.)
	3
	3
	3
	2
	3
	3
	3
	
	3

	Agriculture and Aquaculture
	3
	3
	4
	7
	10
	4
	2
	
	3

	Conversion of habitat to annual crops
	1
	2
	1
	2
	1
	1
	1
	
	1

	Annual and perennial nontimber crops
	2
	1
	2
	1
	2
	2
	2
	
	2

	Livestock farming and ranching
	3
	3
	3
	2
	2
	3
	3
	
	3

	Aquaculture
	4
	4
	5
	5
	4
	4
	4
	
	4

	Wood and pulp plantations
	5
	5
	4
	4
	4
	4
	5
	
	5

	Natural Systems Modification
	4
	6
	2
	6
	5
	3
	4
	
	2

	Conversion of natural habitats to other land uses
	1
	1
	1
	1
	1
	1
	1
	
	1

	Dams and water management/use
	2
	2
	2
	4
	2
	4
	4
	
	4

	Over-mowing of natural areas
	3
	4
	4
	3
	3
	3
	3
	
	3

	Fire and fire suppression
	4
	5
	5
	1
	5
	2
	2
	
	2

	Log jam removal
	5
	3
	3
	5
	4
	5
	5
	
	5

	Pollution
	5
	2
	5
	3
	2
	6
	8
	
	6

	Agriculture, residential, and forestry effluents
	1
	1
	1
	3
	8
	4
	2
	
	3

	Runoff from roads/service corridors
	2
	2
	5
	2
	1
	3
	4
	
	4

	Point source pollution from commercial/industrial sources
	3
	4
	3
	3
	3
	1
	1
	
	1

	Household sewage and urban water waste
	4
	3
	2
	3
	2
	7
	5
	
	5

	Chemical spills
	5
	6
	4
	6
	6
	5
	6
	
	6

	Air pollution (e.g., smoke, mercury emissions)
	6
	5
	6
	1
	7
	2
	2
	
	2

	Garbage and solid waste
	7
	7
	8
	6
	5
	8
	6
	
	7

	Excess energy (e.g., noise/light pollution, warm water discharge, etc.)
	8
	8
	7
	8
	4
	6
	8
	
	8

	Human Intrusion and Disturbance
	6
	5
	7
	4
	4
	5
	5
	
	5

	Recreation activities (e.g., ATVs, trail use, horseback riding, high-speed boating, canoeing)
	1
	1
	1
	1
	1
	1
	1
	
	1

	Climate Change and Severe Weather
	7
	7
	6
	8
	7
	7
	6
	
	7

	Changing frequency, duration, and intensity of drought
	1
	3
	1
	2
	5
	1
	1
	
	1

	Changing frequency, duration, and intensity of floods
	2
	1
	1
	2
	2
	2
	3
	
	4

	Shifting and alteration of habitats due to climate change
	3
	2
	4
	1
	2
	2
	2
	
	2

	Temperature extremes
	4
	4
	3
	2
	1
	2
	3
	
	3

	Shifting seasons/phenology
	5
	5
	4
	2
	4
	5
	5
	
	5

	Transportation and Service Corridors
	8
	8
	8
	5
	6
	9
	7
	
	8

	Roads and railroads
	1
	1
	1
	1
	1
	1
	1
	
	1

	Utility and service lines
	2
	2
	2
	3
	2
	2
	2
	
	2

	Flight paths
	3
	4
	3
	2
	3
	4
	3
	
	3

	Shipping lanes
	4
	3
	4
	4
	4
	3
	4
	
	4

	Other Stressors
	9
	9
	9
	9
	8
	8
	9
	
	9

	Diseases
	1
	1
	2
	2
	1
	1
	2
	
	2

	Low genetic diversity (due to reduced population size, species inbreeding, etc.)
	2
	2
	1
	1
	2
	2
	1
	
	1

	Biological Resource Use
	10
	11
	10
	11
	9
	10
	11
	
	10

	Forestry practices (e.g., silvicultural methods leading to the lack of early successional habitat)
	1
	1
	1
	1
	1
	1
	1
	
	1

	Energy Production and Mining
	11
	10
	11
	10
	11
	11
	10
	
	11

	Fossil fuel energy production
	1
	1
	2
	2
	1
	3
	1
	
	1

	Shale gas development (e.g., fracking)
	2
	3
	1
	2
	4
	1
	2
	
	2

	Renewable energy production
	3
	4
	3
	1
	5
	2
	3
	
	3

	Oil and gas drilling
	4
	2
	4
	2
	2
	3
	5
	
	5

	Mining and quarrying
	5
	5
	4
	2
	2
	5
	4
	
	4

	
	Indicates a tie within this habitat type






CONSERVATION ACTIONS NEEDED (4th Element)
Element 4 of the Congressional guidelines requires that the CWS describes conservation actions proposed to conserve identified species and habitats as well as outlining priorities for their implementation. This section outlines conservation actions identified on a regional basis for each of the major habitat types. This section follows the same protocol to rate and rank actions in this region outlined in Chapter VIII. Full survey results are included in Appendix XYZ. Category rankings are outlined in Table #a; specific actions are outlined in Table #b.
Land/water/species management was ranked as the most important category of actions regionally and in aquatic systems, barren lands, and wetlands specifically. Within the categories, means were used to determine the rankings. Because of this, some habitat-specific options with few respondents may have high means regionally. Overall, important actions reflected respondents identifying a need to control invasive species and restore habitats and natural systems in various habitat types. Reducing losses of habitat due to agricultural and residential development was identified as one of the highest rated actions across several habitat types. Reducing nutrient toxin load was also tied for the highest rated action in aquatic systems within land/water/species management. Few respondents provided additional other actions underneath this category that were not identified in this survey, except for one respondent who identified a need to anticipate changes in species range and distribution because of climate change.
Education and awareness was also highly ranked for this region, ranking second regionally and first for agricultural lands, developed lands, forests, and grasslands. Education in general was ranked highest within the category, but three of the four actions in this category received a rating from respondents between very important and moderately important. Through the free-response option, respondents also indicated a general importance for public participation in conservation through opportunities for stakeholder engagement and development of educational programs specifically addressing topics related to natural lakes and climate change.
Within law and policy, respondents emphasized an importance for compliance of current regulations over creation of new ones in general, though some respondents did suggest improving regulations on invasive species as well as changing regulations with regards to drainage and agricultural runoff. 
External capacity building was ranked last regionally, below livelihood, economic and other incentives. However, all categories of actions received an average rating between very important and moderately important. Of the 93 conservation actions rated by respondents for this region, 73 (78.5%) received a rating between very important and moderately important. This indicates respondents identifying a range of actions that are vital to conservation within this region across the major habitat types. 
In order to prioritize these actions within an environment of limited resources, respondents were then asked to distribute hypothetical “effort points” to any action they had previously rated as “very important” for any of the major habitat types within a region. The effort ratings were averaged and then ranked to identify the top 5 actions for a region. Full survey results are summarized in Appendix XYZ. Priority actions for this region include:
A. Control invasive species in aquatic systems (e.g., Asian carp, zebra mussels, invasive aquatic plants)
B. Develop and promote farming technologies and practices that have conservation benefits (e.g., cover crops, no till)
C. Reduce losses of fish and wildlife habitats (due to agriculture, urban sprawl, commercial development, etc.)
D. Educational programs in general
E. Reduce nutrient and toxin loads (e.g., heavy metals, pharmaceuticals, fertilizers, insecticides)
These top priority actions, sorted by average effort rating, reflect actions from land/water/species management and education and awareness. An emphasis was placed on conservation actions in aquatic systems by respondents in this region, as both controlling invasive species in this habitat type and reducing nutrient toxin load will directly benefit fish and wildlife habitats in aquatic systems. 


Table #a. Action Category Ranking to Habitats in the Great Lakes Region (Region 1).
Ranked action categories for the entire region and broken up by each major habitat type.
	Category
	Regional Ranking
	Aquatic Systems
	Agricultural Lands
	Barren Lands
	Developed Lands
	Forests
	Grasslands
	Subterranean Systems
	Wetlands

	Land/Water/Species Management
	1
	1
	2
	1
	2
	3
	3
	
	1

	Education and Awareness
	2
	2
	1
	3
	1
	1
	1
	
	4

	Land/Water Protection
	3
	3
	5
	1
	2
	2
	2
	
	2

	Law and Policy
	4
	4
	4
	4
	4
	5
	5
	
	3

	Livelihood, Economic and Other Incentives
	5
	5
	3
	4
	4
	6
	6
	
	6

	External Capacity Building
	6
	6
	6
	4
	4
	4
	4
	
	5




Table #b. Specific Action Ranking to Habitats in the Great Lakes Region (Region 1).
Ranked action categories and actions threats within each category for the entire region and each of the major habitat types. 
	Category/Specific Threat
	Regional Ranking
	Aquatic Systems
	Agricultural Lands
	Barren Lands
	Developed Lands
	Forests
	Grasslands
	Subterranean Systems
	Wetlands

	Land/Water/Species Management
	1
	1
	2
	1
	2
	3
	3
	
	1

	Control invasive species in barren lands
	1
	
	
	1
	
	
	
	
	

	Reestablish natural disturbance regimes in barren lands
	1
	
	
	1
	
	
	
	
	

	Restore habitats and natural systems in barren lands
	1
	
	
	1
	
	
	
	
	

	Restore habitats and natural systems in wetlands
	4
	
	
	
	
	
	
	
	1

	Restore and integrate diversity of habitats into  crop-production dominated landscapes
	5
	
	2
	
	
	
	
	
	

	Reduce losses of fish and wildlife habitats (due to agriculture, urban sprawl, commercial development, etc.)
	6
	1
	1
	1
	1
	2
	4
	
	3

	Control invasive species in forests
	7
	
	
	
	
	3
	
	
	

	Control invasive species in wetlands
	8
	
	
	
	
	
	
	
	2

	Restore habitats and natural systems in forests
	9
	
	
	
	
	4
	
	
	

	Link existing habitat blocks through corridor enhancement in forests
	9
	
	
	
	
	5
	
	
	

	Link existing habitat blocks through corridor enhancement in agricultural lands
	11
	
	3
	
	
	
	
	
	

	Control invasive species in aquatic systems (e.g., Asian carp, zebra mussels, invasive aquatic plants)
	11
	3
	
	
	
	
	
	
	

	Control invasive species in grasslands
	13
	
	
	
	
	
	2
	
	

	Restore habitats and natural systems in grasslands
	14
	
	
	
	
	
	3
	
	

	Protect and enhance undeveloped shorelines
	15
	3
	
	
	
	
	
	
	4

	Protect adjacent buffer zones
	16
	6
	
	5
	
	
	
	
	4

	Control invasive species in developed lands
	17
	
	
	
	3
	
	
	
	

	Link existing habitat blocks through corridor enhancement in developed lands
	17
	
	
	
	3
	
	
	
	

	Restore and integrate diversity of habitats into developed landscapes
	17
	
	
	
	3
	
	
	
	

	Reduce stream bank erosion
	20
	8
	
	
	
	
	
	
	

	Restore habitats and natural systems in aquatic systems
	21
	9
	
	
	
	
	
	
	

	Control invasive species in agricultural lands
	22
	
	6
	
	
	
	
	
	

	Reduce nutrient and toxin loads (e.g., heavy metals, pharmaceuticals, fertilizers, insecticides)
	23
	1
	6
	7
	6
	6
	11
	
	8

	Promote diversity of wetland types and successional stages
	24
	
	
	
	
	
	
	
	4

	Reestablish natural disturbance regimes in forests
	25
	
	
	
	
	9
	
	
	

	Develop and promote farming technologies and practices that have conservation benefits (e.g., cover crops, no till)
	26
	3
	5
	10
	10
	8
	5
	
	11

	Increase acres of riparian buffers
	27
	7
	4
	10
	6
	7
	10
	
	12

	Link existing habitat blocks through corridor enhancement in grasslands
	28
	
	
	
	
	
	6
	
	

	Promote diversity of forest types and successional stages
	29
	
	
	
	
	11
	
	
	

	Manage urban woodlots
	30
	
	
	
	8
	
	
	
	

	Improve drainage management
	31
	10
	8
	10
	2
	13
	9
	
	7

	Reestablish natural disturbance regimes in grasslands
	32
	
	
	
	
	
	7
	
	

	Link existing habitat blocks through corridor enhancement in barren lands
	32
	
	
	6
	
	
	
	
	

	Control problematic species (e.g., deer, raccoon, geese, domestic cat, feral hog) in agricultural lands
	32
	
	9
	
	
	
	
	
	

	Reestablish natural disturbance regimes in wetlands
	35
	
	
	
	
	
	
	
	10

	Reduce stream head cutting
	36
	12
	
	
	
	
	
	
	

	Promote diversity of grassland types and successional stages
	37
	
	
	
	
	
	8
	
	

	Decrease number of combined sewer overflow events
	38
	11
	
	
	
	
	
	
	14

	Control problematic species (e.g., deer, raccoon, domestic cat, feral hog) in forests
	39
	
	
	
	
	12
	
	
	

	Link existing habitat blocks through corridor enhancement in aquatic systems
	40
	13
	
	
	
	
	
	
	

	Link existing habitat blocks through corridor enhancement in wetlands
	41
	
	
	
	
	
	
	
	12

	Control problematic native species in aquatic systems
	42
	14
	
	
	
	
	
	
	

	Control problematic species (e.g., deer, raccoon, geese, domestic cat, feral hog, exotic/aggressive vegetation) in developed lands
	43
	
	
	
	9
	
	
	
	

	Improve integrated pest management
	44
	
	10
	
	
	
	
	
	

	Control problematic species (e.g., deer, raccoon, skunk, coyote, domestic cat, feral hog) in barren lands
	45
	
	
	7
	
	
	
	
	

	Increase acres enrolled in the Classified Forest and Wildlands Program
	46
	15
	12
	13
	11
	10
	13
	
	15

	Decrease <em>E. coli</em> counts
	47
	16
	
	
	
	
	
	
	17

	Control problematic species (e.g., deer, raccoon, domestic cat, feral hog, exotic/aggressive vegetation) in wetlands
	48
	
	
	
	
	
	
	
	16

	Reduce recreational overuse of aquatic systems
	49
	18
	
	
	
	
	
	
	

	Dam removal
	50
	17
	
	
	
	
	
	
	19

	Reduce recreational overuse of wetlands
	51
	
	
	
	
	
	
	
	18

	Manage biofuel grasslands
	52
	
	13
	
	
	
	12
	
	

	Species reintroduction. Please specify:
	53
	20
	11
	
	14
	1
	1
	
	9

	Reduce recreational overuse of forests
	54
	
	
	
	
	14
	
	
	

	Reduce recreational overuse of grasslands
	55
	
	
	
	
	
	14
	
	

	Control problematic species (e.g., raccoon, skunk, coyote, domestic cat) in grasslands
	56
	
	
	
	
	
	16
	
	

	Ex situ conservation (protection of a species outside of its natural habitat). Please specify:
	57
	19
	14
	7
	12
	15
	15
	
	20

	Remove log jams
	58
	21
	
	
	
	
	
	
	

	Mine reclamation
	59
	22
	
	14
	13
	16
	17
	
	21

	Control invasive species in subterranean systems
	
	
	
	
	
	
	
	
	

	Control problematic native species in subterranean systems
	
	
	
	
	
	
	
	
	

	Enhance corridors in subterranean systems
	
	
	
	
	
	
	
	
	

	Protect natural water regimes (e.g., withdraws, warm-water discharge)
	
	
	
	
	
	
	
	
	

	Reduce recreational overuse of subterranean systems
	
	
	
	
	
	
	
	
	

	Reestablish natural disturbance regimes in subterranean systems
	
	
	
	
	
	
	
	
	

	Restore habitats and natural systems in subterranean systems
	
	
	
	
	
	
	
	
	

	Education and Awareness
	2
	2
	1
	3
	1
	1
	1
	
	4

	Educational programs in general
	1
	1
	1
	1
	1
	1
	1
	
	1

	Educational programs specifically for K-12
	2
	2
	2
	3
	4
	2
	3
	
	1

	Training programs for stakeholders
	3
	3
	3
	2
	3
	4
	2
	
	3

	Improvement of signage and other communication materials in conservation areas
	4
	4
	4
	4
	2
	3
	4
	
	4

	Land/Water Protection
	3
	3
	5
	1
	2
	2
	2
	
	2

	Acquire currently unprotected barren lands
	1
	
	
	1
	
	
	
	
	

	Acquire currently unprotected wetlands
	2
	
	
	
	
	
	
	
	1

	Acquire currently unprotected forests
	3
	
	
	
	
	2
	
	
	

	Preserve currently existing corridors
	4
	1
	3
	2
	1
	1
	3
	
	2

	Acquire conservation easements to protect important wildlife habitats
	5
	2
	1
	3
	1
	4
	5
	
	4

	Acquire currently unprotected grasslands
	6
	
	
	
	
	
	1
	
	

	Acquire currently unprotected aquatic systems (manage and/or educate for easement habitat values)
	7
	3
	
	
	
	
	
	
	

	Reduce conversion to cropland
	8
	4
	4
	5
	4
	3
	2
	
	3

	Build/strengthen CRP partnerships
	9
	5
	2
	4
	3
	5
	3
	
	5

	Acquire currently unprotected subterranean systems
	
	
	
	
	
	
	
	
	

	Law and Policy
	4
	4
	4
	4
	4
	5
	5
	
	3

	Increase compliance of existing rules and regulations for aquatic systems
	1
	3
	
	
	
	
	
	
	

	Increase regulations on invasive species
	2
	2
	4
	2
	2
	1
	4
	
	2

	Improve compliance with and enforcement of current policies
	3
	1
	2
	3
	3
	3
	3
	
	3

	Reduce urban sprawl through planning and zoning
	4
	4
	1
	1
	1
	2
	2
	
	5

	Change current laws, policies, and regulations. Please specify:
	5
	5
	3
	
	5
	4
	1
	
	1

	Establish submergent vegetation control guidelines
	6
	6
	
	
	
	
	
	
	

	Set private sector standards and codes
	7
	7
	5
	3
	4
	5
	5
	
	4

	Establish rules and guidelines for piers and other structures
	8
	8
	
	
	
	
	
	
	

	Establish legal lake levels
	9
	9
	
	
	
	
	
	
	

	Livelihood, Economic and Other Incentives
	5
	5
	3
	4
	4
	6
	6
	
	6

	Manage recreational opportunities to be compatible with fish and wildlife habitats
	1
	1
	1
	1
	1
	1
	2
	
	1

	Promote nonmonetary values of natural systems within the state
	2
	2
	2
	1
	4
	5
	3
	
	1

	Support substitution of alternatives for environmentally harmful products and processes
	3
	4
	3
	5
	3
	2
	4
	
	4

	Promote conservation payment programs (e.g., payment for ecosystem services, conservation easements)
	4
	5
	4
	1
	6
	4
	1
	
	3

	Link natural resources to livelihoods through nature tourism
	5
	3
	5
	1
	2
	6
	5
	
	5

	Promote market forces (e.g., creation of a nitrogen trading market, promotion of alternative agricultural markets) as a tool for conservation
	6
	6
	6
	6
	4
	3
	6
	
	6

	External Capacity Building
	6
	6
	6
	4
	4
	4
	4
	
	5

	Promote use of research and science in conservation decision-making processes
	1
	1
	1
	1
	2
	1
	3
	
	2

	Strengthen conservation financing
	2
	2
	2
	1
	5
	2
	1
	
	3

	Develop alliances and partnerships (e.g., between producers, landowners, and conservation professionals)
	3
	4
	2
	1
	3
	3
	2
	
	1

	Increase state’s capacity for research and monitoring of conservation actions
	4
	3
	2
	1
	6
	4
	5
	
	4

	Promote green infrastructure
	5
	5
	2
	1
	1
	5
	4
	
	5

	Develop institutions and civil society
	6
	6
	6
	6
	3
	6
	6
	
	6

	
	Indicates a tie within this habitat type





SUMMARY OF REGIONAL MEETING

The regional meetings for the Great Lakes Watershed Region was held on Wednesday 1 October 2014 from 1:00 – 4:00 pm EDT at the Marshall County Government Center in Plymouth, Indiana. Twenty-eight people were in attendance representing several government agencies, non-profit organizations, and the general public. Organizations and agencies attending included: Indiana Division of Forestry, Indiana Division of Law Enforcement, Indiana Division of Fish and Wildlife, etc….	Comment by Chapman, Robert N: Since the sign in sheets seem to be AWOL, please add any agencies or organizations that you can remember.

Participants were divided into four groups to identify priority actions items for successful implementation of the Comprehensive Wildlife Strategy in the Great Lakes Watershed Region. Thirteen priority actions were identified as important (Table ??). The action identified by all groups was to increase educational programs in general, and for stakeholders in particular. Control of invasive species in both terrestrial and aquatic habitats was identified as a major priority action item for this region.	Comment by Chapman, Robert N: DNR will have to help identify who these stakeholders are. Hopefully they will work with Purdue Extension to get this work done.


	Table ??. Priority actions for the Great Lakes Watershed as identified by participants during the regional meeting. *-action items identified by two groups, **-action items identified by 3 groups, ***-action items identified by at all four groups

	Action Item Number
	Action Item Description

	1***	Comment by Chapman, Robert N: These numbers and corresponding actions are not consistent between regions. This is probably only an issue if the entire list of possible actions are not presented in the final document. If they are listed somewhere, the caption for each table should point to where those are located.
	Educational programs in general

	3**
	Training programs for stakeholders

	7**/11
	Control invasive species in HABITAT and in aquatic systems

	38**
	Link existing habitat blocks through corridor enhancement in HABITAT

	104**
	Develop alliances and partnerships (e.g. Between producers landowners, and conservation professionals)

	105**
	Strengthen conservation funding

	4*
	Improvement of signage and other communication materials in conservation areas

	19*
	Restore habitats and natural systems in HABITAT

	30*
	Increase acres of riparian buffers

	88*
	Improve compliance with and enforcement of current policies

	90*
	Reduce urban sprawl through planning and zoning

	101*
	Link natural resources to livelihoods through nature tourism

	103*
	Link natural resources to livelihoods through nature tourism



CONSERVATION OPPORTUNITY AREAS


Participants in the Great Lakes Watershed regional meeting identified twenty-six conservation opportunity areas and five opportunity corridors within the region. Those areas are represented in Figure ??

Figure ??[image: C:\Users\rnchapma\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\COAs_Region1.jpg]







Key items are the most significant specific threats and most important conservation actions across all major categories for fish and wildlife habitats for a land type within a region. Significance/importance is determined by mean rating within that land type. More threats or actions may be listed as result of threats/actions having identical average ratings and are tied.

Aquatic Systems in the Great Lakes (Region 1)

Definition: All water habitats, both flowing and stationary, excluding wetlands.

Key threats to fish and wildlife habitats:
Invasive/alien species
Changing frequency, duration, and intensity of floods
Fossil fuel energy production
Agriculture, residential, and forestry effluents
Annual and perennial nontimber crops
Shifting and alteration of habitats due to climate change
Conversion of habitat to annual crops
Changing frequency, duration, and intensity of drought
Runoff from roads/service corridors
Temperature extremes

Key conservation actions for fish and wildlife habitats:
Reduce losses of fish and wildlife habitats (due to agriculture, urban sprawl, commercial development, etc.)
Reduce nutrient and toxin loads (e.g., heavy metals, pharmaceuticals, fertilizers, insecticides)
Preserve currently existing corridors
Acquire conservation easements to protect important wildlife habitats
Develop and promote farming technologies and practices that have conservation benefits (e.g., cover crops, no till)
Control invasive species in aquatic systems (e.g., Asian carp, zebra mussels, invasive aquatic plants)
Protect and enhance undeveloped shorelines
Improve compliance with and enforcement of current policies
Protect adjacent buffer zones
Promote use of research and science in conservation decision-making processes

Agricultural Lands in the Great Lakes (Region 1)

Definition: Lands devoted to commodity production, including intensively managed nonnative grasses, row crops, fruit and nut-bearing trees.

Key threats to fish and wildlife habitats:
Shale gas development (e.g., fracking)
Conversion of natural habitats to other land uses
Conversion of habitat to annual crops
Invasive/alien species
Changing frequency, duration, and intensity of floods
Fossil fuel energy production
Changing frequency, duration, and intensity of drought
Housing and urban areas
Agriculture, residential, and forestry effluents
Low genetic diversity (due to reduced population size, species inbreeding, etc.)

Key conservation actions for fish and wildlife habitats:
Reduce losses of fish and wildlife habitats (due to agriculture, urban sprawl, commercial development, etc.)
Acquire conservation easements to protect important wildlife habitats
Restore and integrate diversity of habitats into crop-production dominated landscapes
Build/strengthen CRP partnerships
Preserve currently existing corridors
Link existing habitat blocks through corridor enhancement in agricultural lands
Promote use of research and science in conservation decision-making processes
Increase acres of riparian buffers
Manage recreational opportunities to be compatible with fish and wildlife habitats
Develop and promote farming technologies and practices that have conservation benefits (e.g., cover crops, no till)
Educational programs in general

Barren Lands in the Great Lakes (Region 1)

Definition: Lands dominated by exposed rock or minerals with sparse vegetation, including glades.

Key threats to fish and wildlife habitats:
Invasive/alien species
Low genetic diversity (due to reduced population size, species inbreeding, etc.)
Annual and perennial nontimber crops
Shifting and alteration of habitats due to climate change
Housing and urban areas
Conversion of natural habitats to other land uses
Changing frequency, duration, and intensity of floods
Changing frequency, duration, and intensity of drought
Temperature extremes
Shifting seasons/phenology
Air pollution (e.g., smoke, mercury emissions)
Fire and fire suppression

Key conservation actions for fish and wildlife habitats:
Reduce losses of fish and wildlife habitats (due to agriculture, urban sprawl, commercial development, etc.)
Promote use of research and science in conservation decision-making processes
Strengthen conservation financing
Develop alliances and partnerships (e.g., between producers, landowners, and conservation professionals)
Increase state’s capacity for research and monitoring of conservation actions
Promote green infrastructure
Acquire currently unprotected barren lands
Control invasive species in barren lands
Reestablish natural disturbance regimes in barren lands
Restore habitats and natural systems in barren lands

Developed Lands the Great Lakes (Region 1)

Definition: Highly impacted lands, intensively modified to support human habitation, transportation, commerce, and recreation.

Key threats to fish and wildlife habitats:
Conversion of natural habitats to other land uses
Housing and urban areas
Commercial and industrial areas
Diseases
Temperature extremes
Low genetic diversity (due to reduced population size, species inbreeding, etc.)
Runoff from roads/service corridors
Invasive/alien species
Roads and railroads
Shifting and alteration of habitats due to climate change
Changing frequency, duration, and intensity of floods

Key conservation actions for fish and wildlife habitats:
Preserve currently existing corridors
Acquire conservation easements to protect important wildlife habitats
Reduce losses of fish and wildlife habitats (due to agriculture, urban sprawl, commercial development, etc.)
Improve drainage management
Reduce urban sprawl through planning and zoning
Promote green infrastructure
Educational programs in general
Promote use of research and science in conservation decision-making processes
Control invasive species in developed lands
Link existing habitat blocks through corridor enhancement in developed lands
Restore and integrate diversity of habitats into developed landscapes

Forests in the Great Lakes (Region 1)

Definition: A plant community extending over a large area and dominated by trees, the crowns of which form an unbroken covering layer or canopy.

Key threats to fish and wildlife habitats:
Invasive/alien species
Housing and urban areas
Conversion of natural habitats to other land uses
Conversion of habitat to annual crops
Commercial and industrial areas
Changing frequency, duration, and intensity of drought
Point source pollution from commercial/industrial sources
Annual and perennial nontimber crops
Roads and railroads
Temperature extremes

Key conservation actions for fish and wildlife habitats:
Species reintroduction
Preserve currently existing corridors
Reduce losses of fish and wildlife habitats (due to agriculture, urban sprawl, commercial development, etc.)
Acquire currently unprotected forests
Control invasive species in forests
Promote use of research and science in conservation decision-making processes
Restore habitats and natural systems in forests
Link existing habitat blocks through corridor enhancement in forests
Increase regulations on invasive species
Reduce conversion to cropland

Grasslands in the Great Lakes (Region 1)

Definition: Open area dominated by grass species, for example, prairies or reclaimed minelands.

Key threats to fish and wildlife habitats:
Conversion of natural habitats to other land uses
Invasive/alien species
Conversion of habitat to annual crops
Fire and fire suppression
Changing frequency, duration, and intensity of drought
Housing and urban areas
Annual and perennial nontimber crops
Commercial and industrial areas
Shifting and alteration of habitats due to climate change
Temperature extremes
Changing frequency, duration, and intensity of floods

Key conservation actions for fish and wildlife habitats:
Species reintroduction. Please specify:
Strengthen conservation financing
Develop alliances and partnerships (e.g., between producers, landowners, and conservation professionals)
Control invasive species in grasslands
Promote use of research and science in conservation decision-making processes
Acquire currently unprotected grasslands
Restore habitats and natural systems in grasslands
Change current laws, policies, and regulations. Please specify:
Reduce losses of fish and wildlife habitats (due to agriculture, urban sprawl, commercial development, etc.)
Reduce conversion to cropland

Wetlands in the Great Lakes (Region 1)

Definition: Area temporarily or permanently flooded, supporting woody and/or herbaceous vegetation.

Key threats to fish and wildlife habitats:
Shale gas development (e.g., fracking)
Invasive/alien species
Fossil fuel energy production
Conversion of natural habitats to other land uses
Changing frequency, duration, and intensity of drought
Agriculture, residential, and forestry effluents
Shifting and alteration of habitats due to climate change
Temperature extremes
Runoff from roads/service corridors
Changing frequency, duration, and intensity of floods

Key conservation actions for fish and wildlife habitats:
Acquire currently unprotected wetlands
Restore habitats and natural systems in wetlands
Control invasive species in wetlands
Develop alliances and partnerships (e.g., between producers, landowners, and conservation professionals)
Preserve currently existing corridors
Promote use of research and science in conservation decision-making processes
Reduce losses of fish and wildlife habitats (due to agriculture, urban sprawl, commercial development, etc.)
Reduce conversion to cropland
Acquire conservation easements to protect important wildlife habitats
Protect adjacent buffer zones
Promote diversity of wetland types and successional stages
Protect and enhance undeveloped shorelines


Table X. SGCN occurring in Agricultural Systems in the Great Lakes Region
	Taxa
	Group
	Scientific Name
	Common Name
	Cropland/ hedgerows

	Birds
	Cranes
	Grus americana
	Whooping Crane
	X

	
	
	Grus canadensis
	Sandhill Crane
	X

	
	Raptors
	Asio flammeus
	Short-eared Owl
	X

	
	
	Circus cyaneus
	Northern Harrier
	X

	
	
	Tyto alba
	Barn Owl
	X

	
	Shorebirds
	Bartramia longicauda
	Upland Sandpiper
	X

	
	
	Calidris subruficollis
	Buff-breasted Sandpiper
	X

	
	
	Pluvialis dominica
	American Golden-Plover
	X

	
	
	Tringa solitaria
	Solitary Sandpiper
	X

	
	Songbirds
	Cistothorus platensis
	Sedge Wren
	X

	
	
	Lanius ludovicianus
	Loggerhead Shrike
	X

	
	
	Sturnella neglecta
	Western Meadowlark
	X

	
	Waterfowl
	Cygnus buccinator
	Trumpeter Swan
	X

	Mammals
	Mustelids
	Mustela nivalis
	Least Weasel
	X

	
	
	Taxidea taxus
	American Badger
	X

	
	Rodents
	Spermophilus franklinii
	Franklin’s Ground Squirrel
	X

	Amphibians
	Frogs
	Lithobates pipiens
	Northern Leopard Frog
	X

	Reptiles
	Snakes
	Sistrurus catenatus
	Massasauga
	X

	
	Turtles
	Terrapene carolina
	Eastern Box Turtle
	X




Table X. SGCN occurring in Aquatic Systems in the Great Lakes Region
	Taxa
	Group
	Scientific Name
	Common Name
	Big rivers
	Medium rivers
	Low gradient
	Moderate gradient
	High gradient

	Birds
	Cranes
	Grus americana
	Whooping Crane
	
	
	
	
	

	
	
	Grus canadensis
	Sandhill Crane
	
	
	X
	X
	

	
	Herons, …
	Ardea alba
	Great Egret
	X
	X
	X
	X
	

	
	
	Botaurus lentiginosus
	American Bittern
	
	
	
	
	

	
	
	Ixobrychus exilis
	Least Bittern
	
	
	
	
	

	
	
	Nycticorax nycticorax
	Black-crowned Night-Heron
	
	
	X
	X
	

	
	Rails
	Gallinula galeata
	Common Gallinule
	
	
	
	
	

	
	
	Rallus limicola
	Virginia Rail
	
	
	
	
	

	
	Raptors
	Falco peregrinus
	Peregrine Falcon
	
	
	
	
	

	
	
	Haliaeetus leucocephalus
	Bald Eagle
	X
	X
	
	X
	X

	
	
	Ictinia mississippiensis
	Mississippi Kite
	X
	X
	
	X
	X

	
	
	Pandion haliaetus
	Osprey
	X
	X
	
	X
	X

	
	Shorebirds
	Arenaria interpres
	Ruddy Turnstone
	
	
	
	
	

	
	
	Charadrius melodus
	Piping Plover
	
	
	
	
	

	
	
	Limnodromus griseus
	Short-billed Dowitcher
	
	
	
	
	

	
	
	Phalaropus tricolor
	Wilson’s Phalarope
	
	
	
	
	

	
	
	Tringa melanoleuca
	Greater Yellowlegs
	
	
	
	
	

	
	
	Tringa solitaria
	Solitary Sandpiper
	
	X
	X
	
	

	
	Songbirds
	Cistothorus palustris
	Marsh Wren
	
	
	
	
	

	
	Terns
	Chlidonias niger
	Black Tern
	X
	X
	X
	
	

	
	
	Sternula antillarum athalassos
	Interior Least Tern
	X
	X
	
	
	

	
	Waterfowl
	Cygnus buccinator
	Trumpeter Swan
	
	
	
	
	

	Mammals
	Shrews and Moles
	Condylura cristata
	Star-nosed Mole
	
	
	
	
	

	Amphibians
	Aquatic Salamanders
	Necturus maculosus
	Common Mudpuppy
	X
	X
	
	
	

	
	Frogs
	Acris crepitans
	Northern Cricket Frog
	
	
	X
	
	

	
	
	Lithobates pipiens
	Northern Leopard Frog
	
	X
	X
	X
	

	
	Salamanders
	Ambystoma laterale
	Blue-spotted Salamander
	
	
	
	
	

	Reptiles
	Snakes
	Nerodia erythrogaster neglecta
	Copper-bellied Watersnake
	
	X
	X
	
	

	
	
	Thamnophis proximus 
	Western Ribbonsnake
	
	
	X
	X
	

	
	Turtles
	Clemmys guttata
	Spotted Turtle
	
	
	X
	
	

	
	
	Emydoidea blandingii
	Blanding’s Turtle
	
	X
	X
	
	

	Fish
	Carps and Minnows
	Notropis anogenus
	Pugnose Shiner
	
	X
	X
	
	

	
	
	Rhinichthys cataractae
	Longnose Dace
	
	X
	
	X
	X

	
	Lampreys
	Ichthyomyzon fossor
	Northern Brook Lamprey
	
	X
	X
	X
	

	
	Sculpins
	Cottus cognatus
	Slimy Sculpin
	
	X
	
	
	X

	
	Sturgeons
	Acipenser fulvescens
	Lake Sturgeon
	X
	
	X
	X
	

	
	Suckers
	Catostomus catostomus
	Longnose Sucker
	X
	X
	
	X
	

	
	
	Moxostoma valenciennesi
	Greater Redhorse
	X
	X
	
	X
	X

	
	Trout-perches
	Percopsis omiscomaycus
	Trout-perch
	X
	X
	
	X
	

	
	Trouts and Salmons
	Coregonus artedi
	Cisco
	X
	
	
	
	

	
	
	Coregonus clupeaformis
	Lake Whitefish
	X
	X
	
	
	

	Mollusks
	Mussels
	Lampsilis fasciola
	Wavyrayed Lampmussel
	X
	X
	
	
	

	
	
	Pleurobema clava
	Clubshell
	X
	X
	
	
	

	
	
	Ptychobranchus fasciolaris
	Kidneyshell
	X
	X
	
	X
	X

	
	
	Simpsonaias ambigua
	Salamander Mussel
	X
	X
	
	X
	

	
	
	Venustaconcha ellipsiformis
	Ellipse
	
	X
	
	
	

	
	
	Villosa fabalis
	Rayed Bean
	
	X
	
	
	

	
	Snails
	Campeloma decisum
	Pointed Campeloma
	U
	U
	U
	U
	U

	
	
	Lymnaea stagnalis
	Swamp Lymnaea
	U
	U
	U
	U
	U




Table X. SGCN occurring in Aquatic Systems in the Great Lakes Region (continued)
	Pools
	Riffles
	Springs/ spring brooks
	Creeks
	Lakes-Shallow water
	Lakes-Deep water
	Lake Michigan
	Comments

	
	
	
	
	X
	
	
	

	
	
	
	
	X
	
	
	

	X
	X
	X
	X
	X
	
	X
	

	
	
	
	
	X
	
	
	Can use impoundments.

	
	
	
	
	X
	
	
	

	X
	
	
	
	X
	
	X
	

	
	
	
	
	X
	
	
	

	
	
	X
	
	X
	
	
	

	
	
	
	
	
	
	X
	Can use impoundments.

	
	
	
	
	X
	X
	X
	Can use impoundments and borrow pits.

	
	
	
	
	X
	X
	
	

	
	
	
	
	X
	X
	X
	Can use impoundments and borrow pits.

	
	
	
	
	X
	
	X
	

	
	
	
	
	
	
	X
	

	
	
	
	
	X
	
	X
	

	
	
	
	
	X
	
	
	

	
	
	
	
	X
	
	
	

	
	
	
	X
	X
	
	
	

	
	
	
	
	X
	
	
	

	
	
	
	
	X
	X
	
	Can use impoundments.

	
	
	
	
	X
	X
	
	Can use borrow pits.

	
	
	
	
	X
	
	
	Can use impoundments.

	
	
	
	
	X
	
	
	

	
	
	
	X
	X
	X
	
	Requires silt-free areas for nesting.

	X
	
	
	X
	X
	
	
	

	X
	
	X
	X
	X
	
	
	

	
	
	
	
	X
	
	
	

	
	
	
	X
	X
	
	
	

	X
	
	
	X
	X
	
	
	

	X
	
	
	X
	X
	
	
	

	X
	
	
	X
	X
	
	
	

	X
	
	
	X
	X
	X
	
	

	
	X
	
	X
	X
	X
	X
	

	X
	X
	
	X
	
	
	
	

	
	X
	X
	X
	X
	X
	X
	

	
	
	
	
	X
	X
	X
	

	X
	X
	
	X
	X
	X
	X
	

	X
	
	
	
	X
	X
	
	

	X
	
	
	X
	X
	X
	X
	

	
	
	
	
	X
	X
	X
	

	
	
	
	
	X
	X
	X
	

	
	X
	
	X
	
	
	
	

	
	X
	
	X
	
	
	
	

	
	X
	
	X
	X
	X
	
	

	
	
	
	X
	X
	
	
	

	
	X
	
	X
	
	
	
	

	
	X
	
	X
	X
	
	
	

	U
	U
	U
	U
	U
	U
	U
	Can be found in areas with decent current in rivers or lakes over sand.

	U
	U
	U
	U
	U
	U
	U
	Can be found in slower moving areas/backwaters of rivers or lakes.




Table X. SGCN occurring in Barren Lands in the Great Lakes Region
	Taxa
	Group
	Scientific Name
	Common Name
	Sand/ dunes
	Cliffs/ rock outcrops
	Bare rock/ talus
	Comments

	Birds
	Raptors
	Falco peregrinus
	Peregrine Falcon
	
	X
	
	

	
	
	Haliaeetus leucocephalus
	Bald Eagle
	
	X
	
	

	
	Shorebirds
	Charadrius melodus
	Piping Plover
	X
	
	
	

	
	
	Pluvialis dominica
	American Golden-Plover
	X
	
	
	

	
	Songbirds
	Setophaga kirtlandii
	Kirtland’s Warbler
	X
	
	
	

	
	Terns
	Sternula antillarum athalassos
	Interior Least Tern
	X
	
	
	

	Mammals
	Rodents
	Spermophilus franklinii
	Franklin’s Ground Squirrel
	X
	
	
	

	Amphibians
	Frogs
	Acris crepitans
	Northern Cricket Frog
	
	
	X
	Can use quarries.

	
	
	Lithobates pipiens
	Northern Leopard Frog
	
	
	X
	Can use quarries.




Table X. SGCN occurring in Developed Lands in the Great Lakes Region
	Taxa
	Group
	Scientific Name
	Common Name
	Suburban areas
	Urban areas

	Birds
	Nightjars
	Chordeiles minor
	Common Nighthawk
	X
	X

	
	Raptors
	Accipiter striatus
	Sharp-shinned Hawk
	X
	

	
	
	Falco peregrinus
	Peregrine Falcon
	
	X

	Mammals
	Bats
	Lasionycteris noctivagans
	Silver-haired Bat
	X
	

	
	
	Lasiurus borealis
	Eastern Red Bat
	X
	

	
	
	Lasiurus cinereus
	Hoary Bat
	X
	

	
	
	Myotis lucifugus
	Little Brown Myotis
	X
	

	
	
	Myotis sodalis
	Indiana Myotis
	X
	

	
	
	Nycticeius humeralis 
	Evening Bat
	X
	

	
	Mustelids
	Mustela nivalis
	Least Weasel
	X
	

	Reptiles
	Snakes
	Clonophis kirtlandii
	Kirtland’s Snake
	X
	X

	
	
	Opheodrys vernalis
	Smooth Greensnake
	X
	




Table X. SGCN occurring in Forests in the Great Lakes Region
	Taxa
	Group
	Scientific Name
	Common Name
	Hardwood forests
	Conifer forests
	Mixed forests
	Hardwood woodlands
	Conifer woodlands
	Mixed woodlands

	Birds
	Nightjars
	Antrostomus vociferus
	Eastern Whip-poor-will
	X
	
	X
	X
	
	X

	
	Raptors
	Accipiter striatus
	Sharp-shinned Hawk
	X
	X
	X
	X
	X
	X

	
	
	Buteo lineatus
	Red-shouldered Hawk
	X
	
	X
	X
	
	X

	
	
	Buteo platypterus
	Broad-winged Hawk
	X
	
	X
	X
	
	X

	
	
	Haliaeetus leucocephalus
	Bald Eagle
	X
	X
	X
	X
	X
	X

	
	
	Ictinia mississippiensis
	Mississippi Kite
	X
	X
	X
	X
	X
	X

	
	Songbirds
	Helmitheros vermivorum
	Worm-eating Warbler
	X
	
	
	X
	
	

	
	
	Mniotilta varia
	Black-and-white Warbler
	X
	
	X
	X
	
	X

	
	
	Setophaga cerulea
	Cerulean Warbler
	X
	
	X
	X
	
	X

	
	
	Setophaga citrina
	Hooded Warbler
	X
	
	
	X
	
	

	
	
	Setophaga kirtlandii
	Kirtland’s Warbler
	
	X
	
	
	
	

	Mammals
	Bats
	Lasionycteris noctivagans
	Silver-haired Bat
	X
	X
	X
	X
	X
	X

	
	
	Lasiurus borealis
	Eastern Red Bat
	X
	
	X
	X
	
	X

	
	
	Lasiurus cinereus
	Hoary Bat
	X
	X
	X
	X
	X
	X

	
	
	Myotis lucifugus
	Little Brown Myotis
	X
	
	X
	X
	
	X

	
	
	Myotis septentrionalis
	Northern Long-eared Myotis
	X
	X
	X
	X
	X
	X

	
	
	Myotis sodalis
	Indiana Myotis
	X
	
	X
	X
	
	X

	
	
	Nycticeius humeralis 
	Evening Bat
	X
	
	X
	X
	
	X

	
	Mustelids
	Mustela nivalis
	Least Weasel
	X
	
	X
	X
	X
	X

	Amphibians
	Frogs
	Lithobates pipiens
	Northern Leopard Frog
	X
	
	
	
	
	

	
	Salamanders
	Ambystoma laterale
	Blue-spotted Salamander
	X
	
	X
	
	
	

	Reptiles
	Snakes
	Nerodia erythrogaster neglecta
	Copper-bellied Watersnake
	
	
	
	X
	X
	X

	
	
	Opheodrys vernalis
	Smooth Greensnake
	
	
	
	X
	X
	X

	
	
	Sistrurus catenatus 
	Massasauga
	
	
	
	X
	X
	X

	
	
	Thamnophis proximus 
	Western Ribbonsnake
	
	
	
	X
	
	

	
	Turtles
	Terrapene carolina
	Eastern Box Turtle
	X
	X
	X
	X
	X
	X




Table X. SGCN occurring in Grasslands in the Great Lakes Region
	Taxa
	Group
	Scientific Name
	Common Name
	Savan-nas
	Shrub-lands
	Herba-ceous grass-lands
	Old fields (early succes-sional)
	Comments

	Birds
	Cranes
	Grus americana
	Whooping Crane
	
	
	X
	
	

	
	
	Grus canadensis
	Sandhill Crane
	
	
	X
	
	

	
	Herons, …
	Ardea alba
	Great Egret
	
	
	X
	
	

	
	
	Botaurus lentiginosus
	American Bittern
	
	
	X
	
	

	
	Nightjars
	Chordeiles minor
	Common Nighthawk
	
	
	X
	X
	

	
	Raptors
	Accipiter striatus
	Sharp-shinned Hawk
	
	
	
	X
	

	
	
	Asio flammeus
	Short-eared Owl
	X
	X
	X
	X
	

	
	
	Circus cyaneus
	Northern Harrier
	
	
	X
	X
	

	
	
	Ictinia mississippiensis
	Mississippi Kite
	X
	X
	X
	
	

	
	
	Tyto alba
	Barn Owl
	X
	
	X
	X
	

	
	Shorebirds
	Bartramia longicauda
	Upland Sandpiper
	
	
	X
	X
	

	
	
	Calidris subruficollis
	Buff-breasted Sandpiper
	
	
	X
	
	

	
	
	Pluvialis dominica
	American Golden-Plover
	
	
	X
	
	

	
	Songbirds
	Ammodramus henslowii
	Henslow’s Sparrow
	
	
	X
	X
	Can use Farm Bill Program lands.

	
	
	Cistothorus platensis
	Sedge Wren
	
	
	X
	X
	

	
	
	Lanius ludovicianus
	Loggerhead Shrike
	X
	X
	X
	X
	

	
	
	Setophaga kirtlandii
	Kirtland’s Warbler
	
	X
	
	
	

	
	
	Sturnella neglecta
	Western Meadowlark
	
	
	X
	X
	

	
	
	Vermivora chrysoptera
	Golden-winged Warbler
	X
	X
	
	X
	

	Mammals
	Bats
	Myotis lucifugus
	Little Brown Myotis
	X
	
	
	
	

	
	
	Myotis septentrionalis
	Northern Long-eared Myotis
	X
	
	
	
	

	
	
	Myotis sodalis
	Indiana Myotis
	X
	
	
	
	

	
	Mustelids
	Mustela nivalis
	Least Weasel
	
	X
	X
	X
	Can use hay lands.

	
	
	Taxidea taxus
	American Badger
	X
	X
	X
	
	Can use vegetated dunes.

	
	Rodents
	Spermophilus franklinii
	Franklin’s Ground Squirrel
	X
	
	X
	
	Can use prairies and rights-of-way.

	Amphibians
	Frogs
	Acris crepitans
	Northern Cricket Frog
	X
	
	X
	
	

	
	
	Lithobates pipiens
	Northern Leopard Frog
	X
	
	X
	
	

	Reptiles
	Snakes
	Clonophis kirtlandii
	Kirtland’s Snake
	X
	
	X
	X
	

	
	
	Nerodia erythrogaster neglecta
	Copper-bellied Watersnake
	
	
	X
	
	

	
	
	Opheodrys vernalis
	Smooth Greensnake
	X
	X
	X
	X
	

	
	
	Sistrurus catenatus 
	Massasauga
	X
	X
	X
	X
	

	
	
	Thamnophis butleri
	Butler’s Gartersnake
	X
	
	X
	
	

	
	
	Thamnophis proximus 
	Western Ribbonsnake
	X
	
	X
	
	

	
	Turtles
	Terrapene carolina
	Eastern Box Turtle
	
	
	X
	
	




Table X. SGCN occurring in Wetlands in the Great Lakes Region
	Taxa
	Group
	Scientific Name
	Common Name
	Bogs/ fens
	Herbaceous wetlands
	Forested wetlands
	Shrub wetlands
	Ephemeral/ temporary wetlands
	Mudflats
	Riparian zones

	Birds
	Cranes
	Grus americana
	Whooping Crane
	X
	X
	
	
	X
	
	

	
	
	Grus canadensis
	Sandhill Crane
	X
	X
	
	
	
	
	X

	
	Herons, ...
	Ardea alba
	Great Egret
	
	X
	X
	X
	X
	
	X

	
	
	Botaurus lentiginosus
	American Bittern
	
	X
	
	X
	X
	
	X

	
	
	Ixobrychus exilis
	Least Bittern
	X
	X
	
	X
	
	
	X

	
	
	Nycticorax nycticorax
	Black-crowned Night-Heron
	
	X
	X
	X
	X
	
	X

	
	Rails
	Gallinula galeata
	Common Gallinule
	
	X
	
	
	
	
	

	
	
	Laterallus jamaicensis
	Black Rail
	
	X
	
	
	
	
	

	
	
	Rallus elegans
	King Rail
	
	X
	
	X
	
	
	

	
	
	Rallus limicola
	Virginia Rail
	X
	X
	
	
	
	
	X

	
	Raptors
	Accipiter striatus
	Sharp-shinned Hawk
	
	
	
	
	
	
	X

	
	
	Asio flammeus
	Short-eared Owl
	X
	X
	
	
	
	
	

	
	
	Buteo lineatus
	Red-shouldered Hawk
	
	
	X
	
	
	
	X

	
	
	Buteo platypterus
	Broad-winged Hawk
	
	
	X
	
	
	
	X

	
	
	Circus cyaneus
	Northern Harrier
	X
	X
	
	
	
	
	

	
	
	Falco peregrinus
	Peregrine Falcon
	
	X
	
	
	
	
	X

	
	
	Haliaeetus leucocephalus
	Bald Eagle
	
	X
	X
	
	
	
	X

	
	
	Ictinia mississippiensis
	Mississippi Kite
	
	
	X
	
	
	
	X

	
	
	Pandion haliaetus
	Osprey
	
	X
	X
	
	
	
	X

	
	
	Tyto alba
	Barn Owl
	
	X
	
	
	
	
	X

	
	Shorebirds
	Arenaria interpres
	Ruddy Turnstone
	
	X
	
	
	
	X
	X

	
	
	Calidris subruficollis
	Buff-breasted Sandpiper
	
	
	
	
	X
	X
	X

	
	
	Charadrius melodus
	Piping Plover
	
	X
	
	
	
	X
	X

	
	
	Limnodromus griseus
	Short-billed Dowitcher
	
	X
	
	
	X
	X
	X

	
	
	Phalaropus tricolor
	Wilson’s Phalarope
	
	X
	
	
	X
	X
	X

	
	
	Pluvialis dominica
	American Golden-Plover
	
	X
	
	
	X
	X
	X

	
	
	Tringa melanoleuca
	Greater Yellowlegs
	
	X
	
	
	X
	X
	X

	
	
	Tringa solitaria
	Solitary Sandpiper
	X
	X
	X
	
	X
	X
	X

	
	Songbirds
	Cistothorus palustris
	Marsh Wren
	
	X
	
	
	
	
	

	
	
	Cistothorus platensis
	Sedge Wren
	X
	X
	
	
	
	
	X

	
	
	Mniotilta varia
	Black-and-white Warbler
	
	
	X
	
	
	
	X

	
	
	Setophaga cerulea
	Cerulean Warbler
	
	
	X
	
	
	
	X

	
	
	Vermivora chrysoptera
	Golden-winged Warbler
	X
	
	X
	
	
	
	X

	
	
	Xanthocephalus xanthocephalus
	Yellow-headed Blackbird
	
	X
	
	
	
	
	

	
	Terns
	Chlidonias niger
	Black Tern
	
	X
	
	
	
	
	X

	
	
	Sternula antillarum athalassos
	Interior Least Tern
	
	X
	
	
	
	
	X

	
	Waterfowl
	Cygnus buccinator
	Trumpeter Swan
	
	X
	
	
	X
	
	X

	Mammals
	Bats
	Lasionycteris noctivagans
	Silver-haired Bat
	
	
	
	
	
	
	X

	
	
	Lasiurus borealis
	Eastern Red Bat
	
	
	
	
	
	
	X

	
	
	Lasiurus cinereus
	Hoary Bat
	
	
	
	
	
	
	X

	
	
	Myotis lucifugus
	Little Brown Myotis
	
	
	X
	
	
	
	X

	
	
	Myotis septentrionalis
	Northern Long-eared Myotis
	
	
	X
	
	
	
	X

	
	
	Myotis sodalis
	Indiana Myotis
	
	
	X
	
	
	
	X

	
	
	Nycticeius humeralis 
	Evening Bat
	
	
	
	
	
	
	X

	
	Mustelids
	Mustela nivalis
	Least Weasel
	
	X
	
	
	
	
	X

	
	Rodents
	Spermophilus franklinii
	Franklin’s Ground Squirrel
	
	
	
	
	
	
	X

	
	Shrews and Moles
	Condylura cristata
	Star-nosed Mole
	X
	X
	X
	X
	
	
	X

	Amphibians
	Frogs
	Acris crepitans
	Northern Cricket Frog
	X
	X
	
	X
	X
	
	X

	
	
	Lithobates pipiens
	Northern Leopard Frog
	X
	X
	
	X
	X
	
	X

	
	Salamanders
	Ambystoma laterale
	Blue-spotted Salamander
	
	
	X
	X
	X
	
	X

	
	
	Hemidactylium scutatum
	Four-toed Salamander
	X
	
	X
	X
	X
	
	X

	Reptiles
	Snakes
	Clonophis kirtlandii
	Kirtland’s Snake
	X
	X
	
	X
	X
	
	X

	
	
	Nerodia erythrogaster neglecta
	Copper-bellied Watersnake
	X
	X
	X
	
	X
	
	X

	
	
	Opheodrys vernalis
	Smooth Greensnake
	X
	X
	
	X
	
	
	X

	
	
	Sistrurus catenatus 
	Massasauga
	X
	X
	X
	X
	X
	
	X

	
	
	Thamnophis butleri
	Butler’s Gartersnake
	
	X
	
	
	X
	
	X

	
	
	Thamnophis proximus 
	Western Ribbonsnake
	
	X
	X
	X
	X
	
	X

	
	Turtles
	Clemmys guttata
	Spotted Turtle
	X
	X
	X
	X
	X
	
	X

	
	
	Emydoidea blandingii
	Blanding’s Turtle
	
	X
	X
	X
	X
	
	X
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HABITAT CONDITIONS (2ND ELEMENT)
Changes in Land Cover
Most land cover in the Kankakee Region consists of cultivated crops (71.9%), followed by forests (9.8%), developed lands (8.3%), and grasslands (including hay and pasture; 6.3%) (see Figure # below). Compared to other regions, the Kankakee Region has the highest percentage of agriculture, and the lowest percentage of open water (0.7%).	Comment by Rita: Figure #: Distribution of land cover in the Kankakee Region in 2001 and 2011
The Kankakee region has experienced losses in many habitat types over the past 10 years, although aquatic systems and wetlands increased marginally (see Table # below). Most habitats were lost to urban development; agriculture lost the most cover in terms of total acreage (see Figure X). Percentage-wise, the greatest losses were seen in shrubland (-8.5%), hay and pasture (-1.0%), and evergreen forests (-1.0%). The greatest increases were seen in medium-intensity developed lands (+25.4%), high-intensity developed lands (+21.5%), and barren lands (+20.2%) (see Appendix # for habitat definitions).
	Comment by Rita: Table #: Changes in land cover in the Kankakee Region according to the National Land Cover Database, 2001-2011	Comment by Rita: Appendix #: List of habitat definitions.
Table #. Changes in land cover in the Kankakee Region according to the National Land Cover Database, 2001-2011.
	Major Habitat Type
	NLCD Land Cover
	Acres - 2001
	Percent of Total
	Acres - 2011
	Percent of Total
	Acres Lost
	Percent Loss
	Acres Gained
	Percent Gain
	Net Change
	Percent Change

	Agriculture
	
	
	
	
	
	
	
	
	
	
	

	
	Cultivated Crops
	1,378,889
	72.1
	1,375,276
	71.9
	5,051
	0.4
	1,437
	0.1
	-3,614
	- 0.3

	Aquatic Systems
	
	
	
	
	
	
	
	
	
	
	

	
	Open Water
	12,858
	0.7
	13,194
	0.7
	130
	1.0
	466
	3.6
	336
	+ 2.6

	Barren Lands
	
	
	
	
	
	
	
	
	
	
	

	
	Barren Land
	1,829
	0.1
	2,199
	0.1
	415
	22.7
	785
	42.9
	370
	+ 20.2

	Developed Lands
	
	
	
	
	
	
	
	
	
	
	

	
	All Developed Lands
	152,061
	8.0
	157,805
	8.3
	3
	0.0
	5,747
	3.8
	5,744
	+ 3.8

	
	Open Space
	68,664
	3.6
	68,811
	3.6
	1,990
	2.9
	2,137
	3.1
	147
	+ 0.2

	
	Low Intensity
	70,183
	3.7
	72,563
	3.8
	945
	1.3
	3,324
	4.7
	2,380
	+ 3.4

	
	Medium Intensity
	9,595
	0.5
	12,036
	0.6
	136
	1.4
	2,577
	26.9
	2,441
	+ 25.4

	
	High Intensity
	3,618
	0.2
	4,395
	0.2
	88
	2.4
	864
	23.9
	776
	+ 21.5

	Forest Lands
	
	
	
	
	
	
	
	
	
	
	

	
	All Forests
	189,671
	9.9
	188,271
	9.8
	2,357
	1.2
	957
	0.5
	-1,400
	- 0.7

	
	Deciduous Forest
	183,250
	9.6
	181,906
	9.5
	2,198
	1.2
	854
	0.5
	-1,344
	- 0.7

	
	Evergreen Forest
	5,432
	0.3
	5,376
	0.3
	126
	2.3
	70
	1.3
	-55
	- 1.0

	
	Mixed Forest
	989
	0.1
	989
	0.1
	44
	4.4
	43
	4.4
	0
	- 0.0

	Grasslands
	
	
	
	
	
	
	
	
	
	
	

	
	All Grasslands
	122,365
	6.4
	120,504
	6.3
	3,464
	2.8
	1,604
	1.3
	-1,861
	- 1.5

	
	Hay/Pasture
	69,469
	3.6
	68,787
	3.6
	1,086
	1.6
	404
	0.6
	-682
	- 1.0

	
	Herbaceous
	39,689
	2.1
	39,639
	2.1
	1,308
	3.3
	1,258
	3.2
	-50
	- 0.1

	
	Shrubland
	13,206
	0.7
	12,078
	0.6
	1,348
	10.2
	219
	1.7
	-1,129
	- 8.5

	Wetlands
	
	
	
	
	
	
	
	
	
	
	

	
	All Wetlands
	54,564
	2.9
	54,989
	2.9
	453
	0.8
	878
	1.6
	425
	+ 0.8

	
	Woody Wetlands
	46,888
	2.5
	47,101
	2.5
	531
	1.1
	744
	1.6
	213
	+ 0.5

	
	Herbaceous Wetlands
	7,676
	0.4
	7,888
	0.4
	540
	7.0
	751
	9.8
	212
	+ 2.8

	
	Total acres:
	1,912,237
	
	Total acres changed:
	11,874
	
	
	
	
	




Figure #. Distribution of land cover in the Kankakee Region in 2001 and 2011.
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Figure #. Losses and gains in land cover types in the Kankakee Region between 2001 and 2011.
[image: ]


Key Habitat Types
Key habitat types are unique habitat communities that have conservation value in a given area. Technical experts participating in the Modelling Focus Group suggested that the following key habitat types in the Kankakee Region are critical to conservation of SGCN:
9. The Kankakee River. The Kankakee River creates the watershed that defines this region. Rivers and streams of the Kankakee River (Illinois River) drainage are those found in northwest Indiana that flow west into Illinois and eventually the Illinois River. Once a series of meandering streams through a huge wetland complex, most of the rivers and streams of the Kankakee River drainage are now highly modified and have sandy/muck bottoms and channelized ditches which are maintained to drain agricultural lands and control flooding.
10. Natural Lakes. Natural lakes vary widely in habitat and eutrophication. Less fertile lakes tend to be deep and well-oxygenated with marl or sandy substrates. More fertile lakes tend to be shallow with muck bottoms and dense stands of aquatic vegetation.
11. Herbaceous wetlands/swamps. Herbaceous wetlands are usually shallow and dominated by non-woody plants such as cattail, reeds, or rushes.
12. Prairies. Prairies are open, treeless areas with vegetation consisting primarily of native grasses, forbs, and wildflowers.
13. Savannas. Savannas are areas that are predominantly prairie but mixed with scattered individual trees or groves of trees. Vegetation types are transitional between grassland and forest. 
Modelling Species
Technical experts participating in the Modelling Focus Group suggested the following terrestrial species as candidates for landscape-level modelling in the Kankakee Region:
5. Birds: Bell’s vireo, grasshopper sparrow, Henslow’s sparrow, lark sparrow, northern bobwhite, northern harrier, red-headed woodpecker, sandhill crane, sedge wren, short-eared owl, Virginia rail, Wilson’s snipe, wood duck
6. Mammals: American badger, eastern red bat, Franklin’s ground squirrel, Indiana bat, little brown bat, northern long-eared bat, plains pocket gopher, river otter
7. Amphibians: plains leopard frog, northern leopard frog
8. Reptiles: Blanding's turtle, bullsnake, eastern massasauga, racer
Respondents to the Species Survey voted for species from this initial list based on habitat types and were given space to suggest additional species. The top-ranked species for the Kankakee Region were:
5. Forests: Red-headed woodpecker, eastern red bat, wood duck
6. Grasslands: Northern bobwhite, Henslow’s sparrow, massasauga, red-headed woodpecker
7. Early successional: American woodcock, ruffed grouse
8. Wetlands/aquatic systems: Northern leopard frog, wood duck, Blanding’s turtle, massasauga, river otter
Ultimately, the following species were chosen for landscape-level modelling for the Kankakee Region (see Chapter VIII for methods): red-headed woodpecker, Henslow’s sparrow, eastern red bat, Blanding’s turtle, northern bobwhite, American woodcock, and northern leopard frog.
Landscape-level Modelling Results
Landscape-level models were built for each of the species above that estimated the quality of current habitat conditions in the Kankakee Region (see Chapter VIII and Appendix # for detailed methods).	Comment by Rita: Appendix #: detailed methods for landscape-level models.


Figure #. Habitat suitability scores for each representative species for the Kankakee Region. Scores ranged from 0.00-1.00. Blue, yellow, and red represent areas of low, medium, and high habitat quality, respectively.
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Figure #. Average habitat suitability in the Kankakee Region. Suitability scores assigned to each cell for each species were averaged to produce this map.
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Figure #. Habitat suitability quartiles for averaged scores in the Kankakee Region. Scores ranging from 0.00-1.00 were grouped into quartiles (0.00-0.25, 0.25-0.50, 0.50-0.75, 0.75-1.00) to produce this map.
[image: ]


Table #. Acres assigned to each habitat suitability quartile for each species chosen for landscape-level modelling in the Kankakee Region.
	Quartile
	Blanding's Turtle
	Henslow's Sparrow
	Northern Leopard Frog
	Northern Bobwhite
	Eastern Red Bat
	Red-headed Woodpecker
	American Woodcock
	Average Habitat Suitability

	1 (0.00-0.25)
	1,858,399
	1,899,002
	1,736,413
	272,510
	1,746,633
	1,702,383
	1,627,313
	1,585,567

	2 (0.25-0.50)
	11,583
	5,559
	5,500
	58,415
	11,502
	10,866
	68,347
	325,110

	3 (0.50-0.75)
	17,207
	2,661
	25,221
	1,484,913
	89,919
	0
	103,463
	890

	4 (0.75-1.00)
	25,048
	5,016
	145,104
	96,399
	64,183
	198,989
	112,444
	0





Figure #. Percentage of total acreage in the Kankakee Region assigned to each habitat suitability quartile for species representing forest, grassland, early successional, and wetland habitat.



‘On-the-ground’ Action Scenarios
Survey respondents were also asked to assign 100 points of effort to actions that make a difference ‘on-the-ground’ (such as protection, restoration, or improvement in the quality of existing habitat). Scores for these actions were ranked, and the actions were assembled into three different scenarios for application to a landscape in a GIS environment (see Appendix # for methods). The ‘baseline’ scenario represented the average distribution of effort among ‘on-the-ground’ actions recommended by survey respondents. The ‘focused’ and ‘distributed’ scenarios represented how effort would be distributed if it were focused only on the top-priority actions, or spread out evenly among most the of the actions that were considered important, respectively. 	Comment by Rita: Appendix #. Extended survey analysis methods
Grassland habitats in the Kankakee Region were emphasized heavily by respondents to the Habitat Survey in this exercise. Protection of grasslands was the top-ranked action in every scenario, and other actions that focused on grasslands, such as linking grasslands, restoring grasslands, controlling invasive species in grasslands, and implementing fire regimes were also in the top ten.
Although transformation of landscapes in a GIS environment was not possible with current knowledge of how Indiana landscapes change, in the future managers may find the following results useful in simulating landscape changes under alternative conservation action scenarios.
Table #. Percent effort to be devoted to ‘on-the-ground’ conservation actions (habitat protection, restoration, or improvement) under alternative future conservation action scenarios in the Kankakee Region.
	Action
	Baseline scenario
	Focused scenario
	Distributed scenario

	Protect grasslands
	15%
	17%
	14%

	Protect wetlands
	13%
	8%
	11%

	Preserve/create corridors between habitat - grasslands
	9%
	12%
	8%

	Preserve/create corridors between habitat - agriculture
	7%
	10%
	5%

	Restore grasslands
	7%
	10%
	6%

	Enhance wetland connectivity
	6%
	0%
	6%

	Restore wetlands
	6%
	9%
	5%

	Control invasive species in grasslands
	5%
	7%
	4%

	Utilize CRP partnerships to convert cropland to habitat
	5%
	0%
	4%

	Implement fire regimes in grasslands
	5%
	7%
	4%

	Control invasive species in wetlands
	5%
	7%
	4%

	Reduce conversion of wildlife habitat to cropland
	5%
	7%
	3%

	Actively manage wetlands for habitat quality
	4%
	0%
	3%

	Improve quality of water that drains into wetlands
	4%
	6%
	3%

	Control invasive species in forests
	4%
	0%
	2%

	Create new wetlands
	0%
	0%
	3%

	Preserve/create corridors between habitat - forests
	0%
	0%
	3%

	Reduce mowing of hay and pasture - grasslands
	0%
	0%
	3%

	Protect forests
	0%
	0%
	3%

	Control invasive species in agricultural lands
	0%
	0%
	2%

	Increase acres enrolled in the Classified Forest Program
	0%
	0%
	2%

	Manage nuisance wildlife populations in wetlands
	0%
	0%
	1%

	Control forest pests
	0%
	0%
	1%

	Manage nuisance wildlife populations in agricultural lands
	0%
	0%
	0%

	Control invasive species in aquatic systems
	0%
	0%
	0%

	Manage nuisance wildlife populations in forests
	0%
	0%
	0%

	Enhance pasture and hayland for wildlife
	0%
	0%
	0%

	Improve soil health in agricultural lands
	0%
	0%
	0%

	Modify drainage management - agricultural lands
	0%
	0%
	0%

	Reduce mowing of hay and pasture - agricultural lands
	0%
	0%
	0%

	Modify drainage management - aquatic systems
	0%
	0%
	0%

	Improve water quality in aquatic systems
	0%
	0%
	0%

	Restrict recreational overuse in aquatic systems
	0%
	0%
	0%

	Diversify forest types (e.g., create forest openings)
	0%
	0%
	0%

	Reestablish fire regimes in forests
	0%
	0%
	0%

	Restrict recreational overuse in forests
	0%
	0%
	0%

	Improve drainage management to improve wetlands
	0%
	0%
	0%

	Protect aquatic systems
	0%
	0%
	0%

	Protect buffer zones adjacent to aquatic systems
	0%
	0%
	0%

	Restore wildlife habitat within agricultural matrix
	0%
	0%
	0%

	Restore aquatic systems
	0%
	0%
	0%

	Restore riparian zones
	0%
	0%
	0%

	Restore forests
	0%
	0%
	0%

	Create adequate vegetative buffers around wetlands
	0%
	0%
	0%



Modelling for Aquatic Systems

Within the Kankakee region the landscape level aquatic modeling predictions broke rankings for QHEI into 5 categories and rankings for IBI into 6 catergories.  For QHEI within this region the model estimated 23.4 miles in the excellent condition, 301.8 miles in good condition, 1523.1 miles in fair condition, 1557.3 miles in poor condition and 119.0 miles in very poor condition.  Figure X displays the linear miles of streams from within this region predicted to be in each QHEI category.  For IBI within this region the model estimated 2.5 miles in the excellent condition, 96.4 miles in good condition, 1113.7 miles in fair condition, 2241.5 miles in poor condition, 70.5 miles in very poor condition and 0 miles in fish absent condition.  Figure X displays the linear miles of streams from within this region predicted to be in each IBI category.  

[image: ][image: ]

Habitat Survey Results 
When aggregated at the regional level, survey respondents most frequently reported habitat quality as poor (45.7%). No major habitat type was reported as good or very good by the majority of respondents in this region. When broken down by major habitat types, respondents most frequently reported habitat quality to be poor in aquatic systems (42.9%), agricultural lands (60.0%), barren lands (100.0%), and developed lands (42.9%). Grasslands and wetlands were reported to be of poor quality (38.1% and 38.1% respectively) or satisfactory (38.1% and 33.3% respectively).
Respondents were asked to estimate the change in total amount of fish and wildlife habitat since 2005 for each of the major habitat types within a region. When aggregated at the regional level, amount of habitat was reported to have remained about the same (35.5%) or decreased (34.6%). When broken up by major habitat type, respondents reported amount of habitat to have remained about the same in aquatic systems (57.1%) and to have decreased in agricultural lands (44.0%), barren lands (100.0%), and forests (50.0%). Amount of fish and wildlife habitat in developed lands was reported to have increased in grasslands by the majority of respondents (54.5%). Changes in amount of habitat in developed lands were reported as having increased or remained the same (both 37.5%). Equal amounts of respondents reported wetlands to have increased, remained the same, and decreased (33.3% each), indicating further need to assess how this habitat has changed over the past 10 years.
Respondents were also asked to predict changes in total amount of fish and wildlife habitat over the next 10 years for each of the major habitat types within a region. When aggregated at the regional level, amount of habitat was predicted to stay the same (38.3%) or decrease (36.4%) over the next 10 years. Within each major habitat type, respondents most frequently predicted aquatic systems, developed lands, and grasslands to remain about the same (57.1%, 50.0%, and 40.9% respectively). Respondents predicted amount of habitat to decrease in agricultural lands (45.0%), barren lands (100.0%), forests (57.1%), and wetlands (42.9%).
Respondents were asked to estimate changes in the overall quality of fish and wildlife habitat since 2005 for each of the major habitat types within a region. When aggregated at the regional level, overall quality of fish and wildlife habitat was reported to have decreased (38.1%) or remained about the same (37.1%). Habitat quality was most frequently reported to have stayed the same in aquatic systems (57.1%) and to have decreased in agricultural lands (50.0%), grasslands (42.9%), and wetlands (47.6%). Habitats in developed lands were equally reported to have increased or remained the same in quality since 2005 (37.5%); habitats in forests were equally reported to have remained the same or decreased since 2005 (42.9%). This indicates there may be a need to assess changes in habitat quality within these major habitat types in Kankakee. No respondents estimated changes in habitat quality since 2005 for barren lands.
Respondents were also asked to predict changes in overall quality of fish and wildlife habitat over the next 10 years for each habitat type within the region. When aggregated at the regional level, respondents most frequently predicted a decrease in quality of fish and wildlife habitats (44.3%). Habitat quality is expected to decrease in agricultural lands (45.0%), developed lands (50.0%), forests (64.3%), grasslands (36.4%), and wetlands (52.4%). Respondents most frequently predicted that habitat quality in aquatic systems will remain about the same in this region (38.1%). No respondents predicted changes in habitat quality over the next 10 years for barren lands.
THREATS AFFECTING HABITATS (3RD ELEMENT)
Element three partially requires the description of threats to species of greatest conservation need and their habitats. This CWS identifies a habitat-centric perspective in order to manage for the conservation of species in Indiana. This section utilizes the same hierarchical method of identifying and rating threats outlined in Chapter VIII. Full survey results are summarized in Appendix ABC. Category rankings are outlined in Table #a; specific threat rankings are outlined in Table #b.
Agriculture and aquaculture, invasive and other problematic species and genes, residential and commercial development, natural system modification, and human intrusion and disturbance had mean threat level ratings between significant and moderate. Climate change and severe weather, pollution, other stressors, transportation and service corridors, biological resource use, and energy production and mining had mean threat level ratings between moderate and minor. No threat category received an average rating of minor threat to not a threat for the region.
Agriculture and aquaculture was identified as the top threat category across this region and within each of the major habitat types except for developed lands, forests, and grasslands. Invasive and other problematic species and genes was ranked first in forests and grasslands. Residential and commercial development was identified as the top threat to fish and wildlife habitats in developed lands. 
Within agriculture and aquaculture, conversion of habitat to annual crops was identified as the top specific for the region, followed closely by annual and perennial nontimber crops. Other specific threats in this category received lower average threat levels. Livestock farming and ranching was on average rated between moderate and minor threat. Both wood and pulp plantations as well as aquaculture received average ratings between minor and not a threat. Some respondents noted agricultural practices such as use of insecticide and non-local genotype seeds may be a threat in this region.

Invasive and other problematic species and genes was ranked highly as a threat to habitats in all land use types with the exception of developed lands. Invasive/alien species was regionally rated as a significant to moderate threat, while the other specific threats within this category were on average rated as a moderate to minor threat. . Respondents identified a concern for problematic native species like beavers and geese
Development was identified as the highest rated threat to fish and wildlife habitats with developed lands, and a moderately high ranking threat within other habitat types. Both housing and urban areas and commercial and industrial areas were rated on-average as a significant to moderate to habitats in this land use type. 
Natural systems modification was ranked fourth across the region, and received high to mid rankings in individual habitat types. Natural habitat conversion was ranked as the most specific threat within this category, receiving an average rating of significant to moderate threat regionally. All other threats in this category received a moderate to minor average rating in this region. As a category, human intrusion and disturbance ranked higher than climate change and severe weather, but specific threats within climate change and severe weather received average ratings from significant to moderate, while specific threats within human intrusion and disturbance were rated moderate to minor. Biological resource use and energy production and mining were identified as the lowest ranking threats regionally. These threats ranked low in each habitat type, with the exception of energy production and mining in barren lands.  Respondents also identified direct stressors like lack of fish and wildlife habitat or alteration of habitat through channelization of streams for aquatic systems. 
Respondents were asked specifically to identify any emerging/anticipated threats over the next 10 for fish and wildlife habitats within the major habitat types for a region in a free-response question. Full survey results are contained in Appendix XYZ. Respondents identified anticipated threats to fish and wildlife habitats tied to expansion of agriculture and loss of CRP grasslands. Other respondents also noted that habitats may be threatened by the increased spread of invasive species and lack of public valuation of wildlife habitats.



Table #a. Threat Category Ranking to Habitats in Kankakee (Region 2).
Ranked threat categories for the entire region and broken up by each major habitat type.
	Category
	Regional Ranking
	Aquatic Systems
	Agricultural Lands
	Barren Lands
	Developed Lands
	Forests
	Grasslands
	Subterranean Systems
	Wetlands

	Agriculture and Aquaculture
	1
	1
	1
	1
	9
	3
	2
	
	1

	Invasive and Other Problematic Species and Genes
	2
	2
	3
	3
	8
	1
	1
	
	2

	Residential and Commercial Development
	3
	4
	2
	2
	1
	2
	4
	
	4

	Natural Systems Modification
	4
	6
	4
	6
	2
	4
	3
	
	3

	Human Intrusion and Disturbance
	5
	3
	5
	7
	3
	5
	6
	
	5

	Climate Change and Severe Weather
	6
	7
	8
	9
	6
	6
	5
	
	7

	Pollution
	7
	5
	6
	4
	4
	9
	8
	
	6

	Other Stressors
	8
	9
	7
	8
	7
	8
	9
	
	8

	Transportation and Service Corridors
	9
	8
	9
	10
	5
	7
	7
	
	9

	Biological Resource Use
	10
	10
	11
	11
	10
	10
	10
	
	10

	Energy Production and Mining
	11
	11
	10
	5
	11
	11
	11
	
	11




Table #b. Specific Threat Ranking to Habitats in the Kankakee (Region 2).
Ranked threat categories and specific threats within each category for the entire region and each of the major habitat types. 
	Category/Specific Threat
	Regional Ranking
	Aquatic Systems
	Agricultural Lands
	Barren Lands
	Developed Lands
	Forests
	Grasslands
	Subterranean Systems
	Wetlands

	Agriculture and Aquaculture
	1
	1
	1
	1
	9
	3
	2
	
	1

	Conversion of habitat to annual crops
	1
	2
	1
	1
	1
	1
	1
	
	1

	Annual and perennial nontimber crops
	2
	1
	2
	1
	2
	2
	2
	
	2

	Livestock farming and ranching
	3
	3
	3
	1
	4
	3
	3
	
	3

	Wood and pulp plantations
	4
	4
	5
	1
	3
	4
	4
	
	4

	Aquaculture
	5
	5
	4
	1
	5
	5
	5
	
	5

	Invasive and Other Problematic Species and Genes
	2
	2
	3
	3
	8
	1
	1
	
	2

	Invasive/alien species
	1
	1
	1
	1
	1
	1
	1
	
	1

	Problematic native species (e.g., overabundant native deer or algae)
	2
	3
	4
	1
	4
	2
	3
	
	3

	Introduced genetic material (such as crop, seed stock, biocontrol, stocked/released species, etc.)
	3
	2
	2
	1
	2
	4
	2
	
	2

	Plant diseases
	4
	4
	3
	1
	3
	3
	4
	
	4

	Residential and Commercial Development
	3
	4
	2
	2
	1
	2
	4
	
	4

	Housing and urban areas
	1
	2
	1
	1
	1
	1
	1
	
	1

	Commercial and industrial areas
	2
	1
	2
	
	1
	2
	2
	
	2

	Tourism and recreation areas (e.g., sites with a substantial footprint – golf courses, campgrounds, etc.)
	3
	3
	3
	1
	3
	3
	3
	
	3

	Natural Systems Modification
	4
	6
	4
	6
	2
	4
	3
	
	3

	Conversion of natural habitats to other land uses
	1
	1
	1
	1
	1
	1
	1
	
	1

	Over-mowing of natural areas
	2
	4
	2
	1
	2
	4
	3
	
	3

	Dams and water management/use
	3
	2
	3
	3
	3
	5
	4
	
	4

	Fire and fire suppression
	4
	5
	5
	
	3
	2
	2
	
	2

	Log jam removal
	5
	2
	4
	3
	5
	3
	5
	
	5

	Human Intrusion and Disturbance
	5
	3
	5
	7
	3
	5
	6
	
	5

	Recreation activities (e.g., ATVs, trail use, horseback riding, high-speed boating, canoeing)
	1
	1
	1
	1
	1
	1
	1
	
	1

	Climate Change and Severe Weather
	6
	7
	8
	9
	6
	6
	5
	
	7

	Changing frequency, duration, and intensity of floods
	1
	1
	1
	1
	2
	1
	1
	
	1

	Changing frequency, duration, and intensity of drought
	2
	2
	2
	1
	1
	3
	2
	
	2

	Shifting and alteration of habitats due to climate change
	3
	4
	3
	1
	3
	4
	3
	
	4

	Shifting seasons/phenology
	4
	5
	4
	1
	3
	2
	3
	
	3

	Temperature extremes
	5
	3
	4
	1
	5
	4
	5
	
	5

	Pollution
	7
	5
	6
	4
	4
	9
	8
	
	6

	Agriculture, residential, and forestry effluents
	1
	1
	2
	8
	5
	1
	1
	
	1

	Runoff from roads/service corridors
	2
	2
	1
	7
	1
	2
	4
	
	4

	Point source pollution from commercial/industrial sources
	3
	3
	2
	1
	2
	2
	2
	
	2

	Air pollution (e.g., smoke, mercury emissions)
	4
	4
	5
	1
	2
	6
	6
	
	6

	Chemical spills
	5
	6
	4
	1
	5
	7
	2
	
	3

	Garbage and solid waste
	6
	7
	5
	1
	7
	2
	5
	
	5

	Household sewage and urban water waste
	7
	4
	8
	1
	7
	8
	7
	
	7

	Excess energy (e.g., noise/light pollution, warm water discharge, etc.)
	8
	8
	7
	1
	2
	2
	8
	
	8

	Other Stressors
	8
	9
	7
	8
	7
	8
	9
	
	8

	Diseases
	1
	1
	1
	2
	1
	2
	2
	
	1

	Low genetic diversity (due to reduced population size, species inbreeding, etc.)
	2
	2
	2
	1
	1
	1
	1
	
	1

	Transportation and Service Corridors
	9
	8
	9
	10
	5
	7
	7
	
	9

	Roads and railroads
	1
	1
	1
	1
	1
	1
	1
	
	1

	Utility and service lines
	2
	2
	2
	1
	2
	2
	2
	
	2

	Flight paths
	3
	2
	3
	1
	3
	3
	3
	
	3

	Shipping lanes
	4
	4
	4
	1
	4
	4
	4
	
	4

	Biological Resource Use
	10
	10
	11
	11
	10
	10
	10
	
	10

	Forestry practices (e.g., silvicultural methods leading to the lack of early successional habitat)
	1
	1
	1
	1
	1
	1
	1
	
	1

	Energy Production and Mining
	11
	11
	10
	5
	11
	11
	11
	
	11

	Renewable energy production
	1
	1
	1
	1
	5
	1
	1
	
	1

	Shale gas development (e.g., fracking)
	2
	3
	2
	1
	1
	3
	2
	
	2

	Fossil fuel energy production
	3
	3
	4
	1
	1
	2
	2
	
	2

	Mining and quarrying
	4
	5
	3
	1
	1
	3
	2
	
	2

	Oil and gas drilling
	4
	2
	5
	1
	1
	3
	2
	
	2

	
	Indicates a tie within this habitat type






CONSERVATION ACTIONS NEEDED (4th Element)
Element 4 of the Congressional guidelines requires that the CWS describes conservation actions proposed to conserve identified species and habitats as well as outlining priorities for their implementation. This section outlines conservation actions identified on a regional basis for each of the major habitat types. This section follows the same protocol to rate and rank actions in this region outlined in Chapter VIII. Full survey results are included in Appendix XYZ. Category rankings are outlined in Table #a; specific actions are outlined in Table #b.
All categories had average ratings between very and moderately important, indicating respondents observing a need for a variety of management actions within this region. Land/water/species management was ranked as the most important category of actions regionally and in each individual land use type except for developed lands.  Within the categories, means were used to determine the rankings. Because of this, some habitat-specific options with few respondents may have high means regionally. Overall, important actions reflected respondents identifying a need to restore habitats and disturbance regimes as well as control invasive species in multiple habitat types. Reducing losses of habitat due to agricultural and residential development was identified as one of the highest rated actions across several habitat types; this action was ranked first in aquatic systems and forests. Developing farming technologies and practices also was rated as the most important conservation action for fish and wildlife habitats in agricultural lands and developed lands; this action was also ranked relatively highly among other habitat types as well. 
Land/water protection was rated second overall for this region, and tied for first with land/water/species management in barren lands, developed lands, and grasslands. Respondents emphasized a need to acquire currently unprotected lands in various habitat types. Preserving currently existing corridors was ranked as either the first or second action of importance in every habitat type, except for barren lands which had no respondents. In general, using easements to protect fish and wildlife habitats was also ranked highly across habitat types in this region. 
Education and awareness as a category was ranked third overall, though three of the four categories received an average rating between very important to moderately important actions. Improvement of signage and communication materials was, on average, rated between moderately important and somewhat important. Respondents also noted an importance to increase public valuation of resources, particularly in grasslands and wetlands. 
Law and policy was ranked fourth overall, but second in forests. Increasing regulations on invasive species was identified as a very to moderately important action for forests. Respondents suggested changes in policy regarding drainage, log jam removal, and harvesting in this region. External capacity building and livelihood, economic, and other incentives were the two lowest ranked categories for this region, although strengthening conservation financing was identified as a very to moderately important action for fish and wildlife habitats across multiple land use types.
In order to prioritize these actions within an environment of limited resources, respondents were then asked to distribute hypothetical “effort points” to any action they had previously rated as “very important” for any of the major habitat types within a region. The effort ratings were averaged and then ranked to identify the top 5 actions for a region. Full survey results are summarized in Appendix XYZ. Priority actions for this region include:
A. Reduce conversion to cropland
B. Acquire conservation easements to protect important wildlife habitats
C. Acquire currently unprotected wetlands
D. Preserve currently existing corridors
E. Educational programs in general
The top priority actions reflects an identification of agriculture and aquaculture as a significant threat to fish and wildlife habitats in this region. Education-focused actions and land/water protection actions like acquiring easements and unprotected habitats as well as preserving corridors received a greater amount of hypothetical effort over many of the highly rated land/water/management actions in each land use type.  



Table #a. Action Category Ranking to Habitats in the Kankakee (Region 2).
Ranked action categories for the entire region and broken up by each major habitat type.
	Category
	Regional Ranking
	Aquatic Systems
	Agricultural Lands
	Barren Lands
	Developed Lands
	Forests
	Grasslands
	Subterranean Systems
	Wetlands

	Land/Water/Species Management
	1
	1
	1
	1
	3
	1
	1
	
	1

	Land/Water Protection
	2
	2
	2
	1
	1
	3
	1
	
	2

	Education and Awareness
	3
	3
	3
	1
	1
	5
	3
	
	3

	Law and Policy
	4
	4
	5
	1
	3
	2
	5
	
	4

	External Capacity Building
	5
	5
	6
	1
	3
	4
	4
	
	5

	Livelihood, Economic, and Other Incentives
	6
	6
	4
	1
	6
	6
	6
	
	6

	
	Indicates a tie within this habitat type




Table #b. Specific Action Ranking to Habitats in the Kankakee (Region 2).
Ranked action categories and actions threats within each category for the entire region and each of the major habitat types. 
	Category/Specific Threat
	Regional Ranking
	Aquatic Systems
	Agricultural Lands
	Barren Lands
	Developed Lands
	Forests
	Grasslands
	Subterranean Systems
	Wetlands

	Land/Water/Species Management
	1
	1
	1
	1
	3
	1
	1
	
	1

	Restore habitats and natural systems in grasslands
	1
	
	
	
	
	
	1
	
	

	Control invasive species in forests
	2
	
	
	
	
	2
	
	
	

	Restore habitats and natural systems in wetlands
	3
	
	
	
	
	
	
	
	1

	Reestablish natural disturbance regimes in grasslands
	4
	
	
	
	
	
	2
	
	

	Control invasive species in wetlands
	5
	
	
	
	
	
	
	
	2

	Link existing habitat blocks through corridor enhancement in developed lands
	6
	
	
	
	4
	
	
	
	

	Manage urban woodlots
	7
	
	
	
	5
	
	
	
	

	Reduce losses of fish and wildlife habitats (due to agriculture, urban sprawl, commercial development, etc.)
	8
	1
	3
	
	2
	1
	3
	
	3

	Control invasive species in grasslands
	9
	
	
	
	
	
	4
	
	

	Link existing habitat blocks through corridor enhancement in agricultural lands
	10
	
	2
	
	
	
	
	
	

	Promote diversity of grassland types and successional stages
	11
	
	
	
	
	
	5
	
	

	Link existing habitat blocks through corridor enhancement in wetlands
	12
	
	
	
	
	
	
	
	5

	Develop and promote farming technologies and practices that have conservation benefits (e.g., cover crops, no till)
	13
	3
	1
	
	1
	6
	8
	
	4

	Control invasive species in developed lands
	14
	
	
	
	7
	
	
	
	

	Restore and integrate diversity of habitats into developed landscapes
	15
	
	
	
	8
	
	
	
	

	Restore habitats and natural systems in forests
	16
	
	
	
	
	3
	
	
	

	Promote diversity of wetland types and successional stages
	17
	
	
	
	
	
	
	
	8

	Restore and integrate diversity of habitats into  crop-production dominated landscapes
	18
	
	4
	
	
	
	
	
	

	Restore habitats and natural systems in aquatic systems
	19
	4
	
	
	
	
	
	
	

	Link existing habitat blocks through corridor enhancement in grasslands
	20
	
	
	
	
	
	7
	
	

	Reestablish natural disturbance regimes in wetlands
	21
	
	
	
	
	
	
	
	9

	Link existing habitat blocks through corridor enhancement in forests
	22
	
	
	
	
	4
	
	
	

	Control invasive species in aquatic systems (e.g., Asian carp, zebra mussels, invasive aquatic plants)
	23
	6
	
	
	
	
	
	
	

	Reduce stream bank erosion
	24
	8
	
	
	
	
	
	
	

	Protect natural water regimes (e.g., withdraws, warm-water discharge)
	25
	10
	
	
	
	
	
	
	6

	Increase acres of riparian buffers
	26
	5
	6
	
	10
	5
	9
	
	7

	Reduce nutrient and toxin loads (e.g., heavy metals, pharmaceuticals, fertilizers, insecticides)
	27
	2
	7
	
	3
	8
	11
	
	10

	Link existing habitat blocks through corridor enhancement in aquatic systems
	28
	9
	
	
	
	
	
	
	

	Reestablish natural disturbance regimes in forests
	29
	
	
	
	
	7
	
	
	

	Control invasive species in agricultural lands
	30
	
	8
	
	
	
	
	
	

	Improve drainage management
	31
	7
	5
	
	9
	12
	10
	
	11

	Control problematic species (e.g., deer, raccoon, domestic cat, feral hog) in forests
	32
	
	
	
	
	10
	
	
	

	Control problematic species (e.g., deer, raccoon, geese, domestic cat, feral hog, exotic/aggressive vegetation) in developed lands
	33
	
	
	
	11
	
	
	
	

	Control problematic species (e.g., deer, raccoon, domestic cat, feral hog, exotic/aggressive vegetation) in wetlands
	34
	
	
	
	
	
	
	
	12

	Promote diversity of forest types and successional stages
	35
	
	
	
	
	11
	
	
	

	Reduce stream head cutting
	36
	12
	
	
	
	
	
	
	

	Decrease number of combined sewer overflow events
	37
	13
	
	
	
	
	
	
	14

	Protect and enhance undeveloped shorelines
	38
	14
	
	
	
	
	
	
	13

	Improve integrated pest management
	39
	
	9
	
	
	
	
	
	

	Control problematic species (e.g., deer, raccoon, geese, domestic cat, feral hog) in agricultural lands
	40
	
	10
	
	
	
	
	
	

	Species reintroduction. Please specify:
	41
	18
	12
	
	
	14
	6
	
	15

	Increase acres enrolled in the Classified Forest and Wildlands Program
	42
	11
	11
	
	12
	9
	12
	
	16

	Control problematic native species in aquatic systems
	43
	15
	
	
	
	
	
	
	

	Decrease <em>E. coli</em> counts
	44
	16
	
	
	
	
	
	
	17

	Reduce recreational overuse of grasslands
	45
	
	
	
	
	
	13
	
	

	Reduce recreational overuse of forests
	46
	
	
	
	
	13
	
	
	

	Reduce recreational overuse of aquatic systems
	47
	17
	
	
	
	
	
	
	

	Control problematic species (e.g., raccoon, skunk, coyote, domestic cat) in grasslands
	48
	
	
	
	
	
	15
	
	

	Manage biofuel grasslands
	49
	
	13
	
	
	
	14
	
	

	Reduce recreational overuse of wetlands
	50
	
	
	
	
	
	
	
	19

	Dam removal
	51
	19
	
	
	
	
	
	
	18

	Ex situ conservation (protection of a species outside of its natural habitat). Please specify:
	52
	20
	14
	
	13
	15
	16
	
	20

	Remove log jams
	53
	21
	
	
	
	
	
	
	

	Mine reclamation
	54
	22
	
	
	6
	16
	17
	
	21

	Control invasive species in barren lands
	
	
	
	
	
	
	
	
	

	Control invasive species in subterranean systems
	
	
	
	
	
	
	
	
	

	Control problematic species (e.g., deer, raccoon, skunk, coyote, domestic cat, feral hog) in barren lands
	
	
	
	
	
	
	
	
	

	Control problematic native species in subterranean systems
	
	
	
	
	
	
	
	
	

	Link existing habitat blocks through corridor enhancement in barren lands
	
	
	
	
	
	
	
	
	

	Enhance corridors in subterranean systems
	
	
	
	
	
	
	
	
	

	Protect adjacent buffer zones
	
	
	
	
	
	
	
	
	

	Reduce recreational overuse of subterranean systems
	
	
	
	
	
	
	
	
	

	Reestablish natural disturbance regimes in barren lands
	
	
	
	
	
	
	
	
	

	Reestablish natural disturbance regimes in subterranean systems
	
	
	
	
	
	
	
	
	

	Restore habitats and natural systems in barren lands
	
	
	
	
	
	
	
	
	

	Restore habitats and natural systems in subterranean systems
	
	
	
	
	
	
	
	
	

	Land/Water Protection
	2
	2
	2
	1
	1
	3
	1
	
	2

	Acquire currently unprotected wetlands
	1
	
	
	
	
	
	
	
	1

	Acquire currently unprotected grasslands
	2
	
	
	
	
	
	2
	
	

	Preserve currently existing corridors
	3
	1
	2
	
	2
	2
	1
	
	2

	Acquire conservation easements to protect important wildlife habitats
	4
	2
	1
	
	1
	4
	4
	
	4

	Acquire currently unprotected aquatic systems (manage and/or educate for easement habitat values)
	5
	3
	
	
	
	
	
	
	

	Reduce conversion to cropland
	6
	4
	3
	
	3
	1
	3
	
	3

	Acquire currently unprotected forests
	7
	
	
	
	
	3
	
	
	

	Build/strengthen CRP partnerships
	8
	5
	4
	
	4
	5
	5
	
	5

	Acquire currently unprotected barren lands
	
	
	
	
	
	
	
	
	

	Acquire currently unprotected subterranean systems
	
	
	
	
	
	
	
	
	

	Education and Awareness
	3
	3
	3
	1
	1
	5
	3
	
	3

	Educational programs in general
	1
	1
	1
	
	2
	2
	1
	
	1

	Training programs for stakeholders
	2
	2
	2
	
	1
	1
	2
	
	2

	Educational programs specifically for K-12
	3
	3
	4
	
	3
	3
	3
	
	3

	Improvement of signage and other communication materials in conservation areas
	4
	4
	3
	
	4
	4
	4
	
	4

	Law and Policy
	4
	4
	5
	1
	3
	2
	5
	
	4

	Increase regulations on invasive species
	1
	3
	4
	
	3
	1
	3
	
	1

	Improve compliance with and enforcement of current policies
	2
	2
	3
	
	2
	3
	2
	
	2

	Increase compliance of existing rules and regulations for aquatic systems
	3
	1
	
	
	
	
	
	
	

	Reduce urban sprawl through planning and zoning
	4
	4
	1
	
	1
	2
	1
	
	3

	Establish submergent vegetation control guidelines
	5
	5
	
	
	
	
	
	
	

	Change current laws, policies, and regulations. Please specify:
	6
	7
	2
	
	5
	4
	4
	
	4

	Establish legal lake levels
	7
	6
	
	
	
	
	
	
	

	Set private sector standards and codes
	8
	9
	5
	
	4
	5
	5
	
	5

	Establish rules and guidelines for piers and other structures
	9
	8
	
	
	
	
	
	
	

	External Capacity Building
	5
	5
	6
	1
	3
	4
	4
	
	5

	Strengthen conservation financing
	1
	2
	1
	
	4
	1
	1
	
	1

	Develop alliances and partnerships (e.g., between producers, landowners, and conservation professionals)
	2
	4
	2
	
	1
	2
	2
	
	2

	Increase state’s capacity for research and monitoring of conservation actions
	3
	3
	3
	
	5
	3
	3
	
	3

	Promote use of research and science in conservation decision-making processes
	4
	1
	4
	
	2
	4
	5
	
	4

	Promote green infrastructure
	5
	5
	5
	
	3
	5
	4
	
	5

	Develop institutions and civil society
	6
	6
	6
	
	6
	6
	6
	
	6

	Livelihood, Economic, and Other Incentives
	6
	6
	4
	1
	6
	6
	6
	
	6

	Manage recreational opportunities to be compatible with fish and wildlife habitats
	1
	1
	1
	
	1
	1
	3
	
	2

	Promote nonmonetary values of natural systems within the state
	2
	2
	2
	
	2
	3
	2
	
	3

	Promote conservation payment programs (e.g., payment for ecosystem services, conservation easements)
	3
	3
	3
	
	4
	2
	1
	
	1

	Support substitution of alternatives for environmentally harmful products and processes
	4
	4
	4
	
	3
	4
	4
	
	4

	Link natural resources to livelihoods through nature tourism
	5
	6
	5
	
	5
	5
	5
	
	5

	Promote market forces (e.g., creation of a nitrogen trading market, promotion of alternative agricultural markets) as a tool for conservation
	6
	5
	6
	
	6
	6
	6
	
	6

	
	Indicates a tie within this habitat type



SUMMARY OF REGIONAL MEETING

The regional meetings for the Kankakee River Watershed region was held on Wednesday 1 October 2014 from 9:00 am – 12:00 pm EDT at the Marshall County Government Center in Plymouth Indiana. Nineteen people were in attendance representing several government agencies, non-profit organizations, and the general public. Organizations and agencies attending included: Indiana Division of Fish and Wildlife, etc….	Comment by Chapman, Robert N: Since the sign in sheets seem to be AWOL, please add any agencies or organizations that you can remember. I remember there were a couple of NGOs at this one, but I don’t recall their names


Participants were divided into two groups to identify priority actions items for successful implementation of the Comprehensive Wildlife Strategy in the Kankakee River Watershed region. Six priority actions were identified as important by both groups (Table ??). 


	Table ??. Priority actions for the Kankakee River Watershed as identified by participants during the regional meeting. 

	Action Item Number
	Action Item Description

	3
	Restore habitats and natural systems in HABITAT  no specific habitat identified

	11
	Control invasive species in HABITAT  13. control invasives in forests

	30
	Link existing habitat blocks through corridor enhancement in HABITAT

	40
	Protect natural water regimes (e.g., heavy metals, pharmaceuticals, fertilizers, insecticides)

	84
	Protect natural water regimes (e.g., heavy metals, pharmaceuticals, fertilizers, insecticides)

	103
	Strengthen conservation financing




CONSERVATION OPPORTUNITY AREAS

Participants in the Kankakee Watershed regional meeting identified five conservation opportunity areas and six opportunity corridors within the region. Those areas are represented in Figure ??

Figure ??[image: C:\Users\rnchapma\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\COAs_Region2.jpg]


Key items are the most significant specific threats and most important conservation actions across all major categories for fish and wildlife habitats for a land type within a region. Significance/importance is determined by mean rating within that land type. More threats or actions may be listed as result of threats/actions having identical average ratings and are tied.

Aquatic Systems in Kankakee (Region 2)

Definition: All water habitats, both flowing and stationary, excluding wetlands.

Key threats to fish and wildlife habitats:
Agriculture, residential, and forestry effluents
Invasive/alien species
Conversion of natural habitats to other land uses
Changing frequency, duration, and intensity of floods
Annual and perennial nontimber crops
Diseases
Changing frequency, duration, and intensity of drought
Runoff from roads/service corridors
Conversion of habitat to annual crops
Point source pollution from commercial/industrial sources

Key conservation actions for fish and wildlife habitats:
Preserve currently existing corridors
Acquire conservation easements to protect important wildlife habitats
Promote use of research and science in conservation decision-making processes
Reduce losses of fish and wildlife habitats (due to agriculture, urban sprawl, commercial development, etc.)
Acquire currently unprotected aquatic systems (manage and/or educate for easement habitat values)
Reduce nutrient and toxin loads (e.g., heavy metals, pharmaceuticals, fertilizers, insecticides)
Educational programs in general
Strengthen conservation financing
Develop and promote farming technologies and practices that have conservation benefits (e.g., cover crops, no till)
Increase state’s capacity for research and monitoring of conservation actions



Agricultural Lands in Kankakee (Region 2)

Definition: Lands devoted to commodity production, including intensively managed nonnative grasses, row crops, fruit and nut-bearing trees.

Key threats to fish and wildlife habitats:
Conversion of natural habitats to other land uses
Conversion of habitat to annual crops
Changing frequency, duration, and intensity of floods
Invasive/alien species
Annual and perennial nontimber crops
Roads and railroads
Over-mowing of natural areas
Changing frequency, duration, and intensity of drought
Housing and urban areas
Runoff from roads/service corridors
Shifting and alteration of habitats due to climate change

Key conservation actions for fish and wildlife habitats:
Acquire conservation easements to protect important wildlife habitats
Preserve currently existing corridors
Develop and promote farming technologies and practices that have conservation benefits (e.g., cover crops, no till)
Link existing habitat blocks through corridor enhancement in agricultural lands
Reduce conversion to cropland
Reduce losses of fish and wildlife habitats (due to agriculture, urban sprawl, commercial development, etc.)
Strengthen conservation financing
Manage recreational opportunities to be compatible with fish and wildlife habitats
Promote nonmonetary values of natural systems within the state
Educational programs in general
Develop alliances and partnerships (e.g., between producers, landowners, and conservation professionals)
Build/strengthen CRP partnerships



Barren Lands in Kankakee (Region 2)

Definition: Lands dominated by exposed rock or minerals with sparse vegetation, including glades.

Key threats to fish and wildlife habitats:
Invasive/alien species
Point source pollution from commercial/industrial sources
Chemical spills
Air pollution (e.g., smoke, mercury emissions)
Garbage and solid waste
Introduced genetic material (such as crop, seed stock, biocontrol, stocked/released species, etc.)
Plant diseases
Excess energy (e.g., noise/light pollution, warm water discharge, etc.)
Household sewage and urban water waste
Problematic native species (e.g., overabundant native deer or algae)

Key conservation actions for fish and wildlife habitats:
No respondents rated specific actions in this land type in this region.



Developed Lands in Kankakee (Region 2)

Definition: Highly impacted lands, intensively modified to support human habitation, transportation, commerce, and recreation.

Key threats to fish and wildlife habitats:
Runoff from roads/service corridors
Shale gas development (e.g., fracking)
Mining and quarrying
Fossil fuel energy production
Oil and gas drilling
Housing and urban areas
Commercial and industrial areas
Changing frequency, duration, and intensity of drought
Invasive/alien species
Point source pollution from commercial/industrial sources
Air pollution (e.g., smoke, mercury emissions)
Excess energy (e.g., noise/light pollution, warm water discharge, etc.)
Changing frequency, duration, and intensity of floods

Key conservation actions for fish and wildlife habitats:
Acquire conservation easements to protect important wildlife habitats
Preserve currently existing corridors
Manage recreational opportunities to be compatible with fish and wildlife habitats
Promote nonmonetary values of natural systems within the state
Develop alliances and partnerships (e.g., between producers, landowners, and conservation professionals)
Training programs for stakeholders
Promote use of research and science in conservation decision-making processes
Educational programs in general
Develop and promote farming technologies and practices that have conservation benefits (e.g., cover crops, no till)
Reduce conversion to cropland
Reduce losses of fish and wildlife habitats (due to agriculture, urban sprawl, commercial development, etc.)
Build/strengthen CRP partnerships
Reduce urban sprawl through planning and zoning
Improve compliance with and enforcement of current policies
Reduce nutrient and toxin loads (e.g., heavy metals, pharmaceuticals, fertilizers, insecticides)
Support substitution of alternatives for environmentally harmful products and processes
Promote green infrastructure
Link existing habitat blocks through corridor enhancement in developed lands
Manage urban woodlots



Forests in Kankakee (Region 2)

Definition: A plant community extending over a large area and dominated by trees, the crowns of which form an unbroken covering layer or canopy.

Key threats to fish and wildlife habitats:
Invasive/alien species
Conversion of natural habitats to other land uses
Conversion of habitat to annual crops
Annual and perennial nontimber crops
Changing frequency, duration, and intensity of floods
Shifting seasons/phenology
Roads and railroads
Housing and urban areas
Changing frequency, duration, and intensity of drought
Problematic native species (e.g., overabundant native deer or algae)

Key conservation actions for fish and wildlife habitats:
Reduce losses of fish and wildlife habitats (due to agriculture, urban sprawl, commercial development, etc.)
Control invasive species in forests
Reduce conversion to cropland
Increase regulations on invasive species
Manage recreational opportunities to be compatible with fish and wildlife habitats
Preserve currently existing corridors
Strengthen conservation financing
Promote conservation payment programs (e.g., payment for ecosystem services, conservation easements)
Acquire currently unprotected forests
Develop alliances and partnerships (e.g., between producers, landowners, and conservation professionals)
Increase state’s capacity for research and monitoring of conservation actions
Restore habitats and natural systems in forests



Grasslands in Kankakee (Region 2)

Definition: Open area dominated by grass species, for example, prairies or reclaimed minelands.

Key threats to fish and wildlife habitats:
Invasive/alien species
Conversion of habitat to annual crops
Renewable energy production
Conversion of natural habitats to other land uses
Annual and perennial nontimber crops
Changing frequency, duration, and intensity of floods
Agriculture, residential, and forestry effluents
Changing frequency, duration, and intensity of drought
Housing and urban areas
Shifting and alteration of habitats due to climate change
Shifting seasons/phenology

Key conservation actions for fish and wildlife habitats:
Strengthen conservation financing
Restore habitats and natural systems in grasslands
Preserve currently existing corridors
Acquire currently unprotected grasslands
Develop alliances and partnerships (e.g., between producers, landowners, and conservation professionals)
Reestablish natural disturbance regimes in grasslands
Reduce losses of fish and wildlife habitats (due to agriculture, urban sprawl, commercial development, etc.)
Reduce conversion to cropland
Control invasive species in grasslands
Promote diversity of grassland types and successional stages



Wetlands in Kankakee (Region 2)

Definition: Area temporarily or permanently flooded, supporting woody and/or herbaceous vegetation.

Key threats to fish and wildlife habitats:
Renewable energy production
Invasive/alien species
Conversion of natural habitats to other land uses
Changing frequency, duration, and intensity of drought
Changing frequency, duration, and intensity of floods
Housing and urban areas
Conversion of habitat to annual crops
Roads and railroads
Agriculture, residential, and forestry effluents
Runoff from roads/service corridors

Key conservation actions for fish and wildlife habitats:
Acquire currently unprotected wetlands
Strengthen conservation financing
Restore habitats and natural systems in wetlands
Preserve currently existing corridors
Control invasive species in wetlands
Reduce losses of fish and wildlife habitats (due to agriculture, urban sprawl, commercial development, etc.)
Promote conservation payment programs (e.g., payment for ecosystem services, conservation easements)
Manage recreational opportunities to be compatible with fish and wildlife habitats
Develop alliances and partnerships (e.g., between producers, landowners, and conservation professionals)
Develop and promote farming technologies and practices that have conservation benefits (e.g., cover crops, no till)



Table X. SGCN occurring in Agricultural Systems in the Kankakee Region
	Taxa
	Group
	Scientific Name
	Common Name
	Cropland/ hedgerows

	Birds
	Cranes
	Grus americana
	Whooping Crane
	X

	
	
	Grus canadensis
	Sandhill Crane
	X

	
	Raptors
	Asio flammeus
	Short-eared Owl
	X

	
	
	Circus cyaneus
	Northern Harrier
	X

	
	
	Tyto alba
	Barn Owl
	X

	
	Shorebirds
	Bartramia longicauda
	Upland Sandpiper
	X

	
	
	Calidris subruficollis
	Buff-breasted Sandpiper
	X

	
	
	Pluvialis dominica
	American Golden-Plover
	X

	
	
	Tringa solitaria
	Solitary Sandpiper
	X

	
	Songbirds
	Cistothorus platensis
	Sedge Wren
	X

	
	
	Lanius ludovicianus
	Loggerhead Shrike
	X

	
	
	Sturnella neglecta
	Western Meadowlark
	X

	
	Waterfowl
	Cygnus buccinator
	Trumpeter Swan
	X

	Mammals
	Mustelids
	Mustela nivalis
	Least Weasel
	X

	
	
	Taxidea taxus
	American Badger
	X

	
	Rodents
	Geomys bursarius
	Plains Pocket Gopher
	X

	
	
	Spermophilus franklinii
	Franklin’s Ground Squirrel
	X

	Amphibians
	Frogs
	Lithobates blairi
	Plains Leopard Frog
	X

	
	
	Lithobates pipiens
	Northern Leopard Frog
	X

	Reptiles
	Snakes
	Sistrurus catenatus
	Massasauga
	X

	
	Turtles
	Terrapene carolina
	Eastern Box Turtle
	X

	
	
	Terrapene ornata
	Ornate Box Turtle
	X




Table X. SGCN occurring in Aquatic Systems in the Kankakee Region
	Taxa
	Group
	Scientific Name
	Common Name
	Big rivers
	Medium rivers
	Low gradient
	Moderate gradient
	High gradient

	Birds
	Cranes
	Grus americana
	Whooping Crane
	
	
	
	
	

	
	
	Grus canadensis
	Sandhill Crane
	
	
	X
	X
	

	
	Herons, …
	Ardea alba
	Great Egret
	X
	X
	X
	X
	

	
	
	Botaurus lentiginosus
	American Bittern
	
	
	
	
	

	
	
	Ixobrychus exilis
	Least Bittern
	
	
	
	
	

	
	
	Nycticorax nycticorax
	Black-crowned Night-Heron
	
	
	X
	X
	

	
	Rails
	Gallinula galeata
	Common Gallinule
	
	
	
	
	

	
	
	Rallus limicola
	Virginia Rail
	
	
	
	
	

	
	Raptors
	Falco peregrinus
	Peregrine Falcon
	
	
	
	
	

	
	
	Haliaeetus leucocephalus
	Bald Eagle
	X
	X
	
	X
	X

	
	
	Pandion haliaetus
	Osprey
	X
	X
	
	X
	X

	
	Shorebirds
	Arenaria interpres
	Ruddy Turnstone
	
	
	
	
	

	
	
	Charadrius melodus
	Piping Plover
	
	
	
	
	

	
	
	Limnodromus griseus
	Short-billed Dowitcher
	
	
	
	
	

	
	
	Phalaropus tricolor
	Wilson’s Phalarope
	
	
	
	
	

	
	
	Tringa melanoleuca
	Greater Yellowlegs
	
	
	
	
	

	
	
	Tringa solitaria
	Solitary Sandpiper
	
	X
	X
	
	

	
	Songbirds
	Cistothorus palustris
	Marsh Wren
	
	
	
	
	

	
	Terns
	Chlidonias niger
	Black Tern
	X
	X
	X
	
	

	
	
	Sternula antillarum athalassos
	Interior Least Tern
	X
	X
	
	
	

	Birds
	Waterfowl
	Cygnus buccinator
	Trumpeter Swan
	
	
	
	
	

	Mammals
	Shrews and Moles
	Condylura cristata
	Star-nosed Mole
	
	
	
	
	

	Amphibians
	Aquatic Salamanders
	Necturus maculosus
	Common Mudpuppy
	X
	X
	
	
	

	
	Frogs
	Acris crepitans
	Northern Cricket Frog
	
	
	X
	
	

	
	
	Lithobates blairi
	Plains Leopard Frog
	
	X
	X
	X
	

	
	
	Lithobates pipiens
	Northern Leopard Frog
	
	X
	X
	X
	

	
	Salamanders
	Ambystoma laterale
	Blue-spotted Salamander
	
	
	
	
	

	Reptiles
	Snakes
	Thamnophis proximus 
	Western Ribbonsnake
	
	
	X
	X
	

	
	Turtles
	Clemmys guttata
	Spotted Turtle
	
	
	X
	
	

	
	
	Emydoidea blandingii
	Blanding’s Turtle
	
	X
	X
	
	

	
	
	Kinosternon subrubrum
	Eastern Mud Turtle
	
	
	X
	
	

	Fish
	Carps and Minnows
	Notropis dorsalis
	Bigmouth Shiner
	
	X
	X
	X
	

	
	Lampreys
	Ichthyomyzon fossor
	Northern Brook Lamprey
	
	X
	X
	X
	

	
	Suckers
	Moxostoma valenciennesi
	Greater Redhorse
	X
	X
	
	X
	X

	Mollusks
	Mussels
	Venustaconcha ellipsiformis
	Ellipse
	
	X
	
	
	

	
	Snails
	Campeloma decisum
	Pointed Campeloma
	U
	U
	U
	U
	U

	
	
	Lymnaea stagnalis
	Swamp Lymnaea
	U
	U
	U
	U
	U




Table X. SGCN occurring in Aquatic Systems in the Kankakee Region (continued)
	Pools
	Riffles
	Springs/ spring brooks
	Creeks
	Lakes-Shallow water
	Lakes-Deep water
	Lake Michigan
	Comments

	
	
	
	
	X
	
	
	

	
	
	
	
	X
	
	
	

	X
	X
	X
	X
	X
	
	X
	

	
	
	
	
	X
	
	
	Can use impoundments.

	
	
	
	
	X
	
	
	

	X
	
	
	
	X
	
	X
	

	
	
	
	
	X
	
	
	

	
	
	X
	
	X
	
	
	

	
	
	
	
	
	
	X
	Can use impoundments.

	
	
	
	
	X
	X
	X
	Can use impoundments and borrow pits.

	
	
	
	
	X
	X
	X
	Can use impoundments and borrow pits.

	
	
	
	
	X
	
	X
	

	
	
	
	
	
	
	X
	

	
	
	
	
	X
	
	X
	

	
	
	
	
	X
	
	
	

	
	
	
	
	X
	
	
	

	
	
	
	X
	X
	
	
	

	
	
	
	
	X
	
	
	

	
	
	
	
	X
	X
	
	Can use impoundments.

	
	
	
	
	X
	X
	
	Can use borrow pits.

	
	
	
	
	X
	
	
	Can use impoundments.

	
	
	
	
	X
	
	
	

	
	
	
	X
	X
	X
	
	Requires silt-free areas for nesting.

	X
	
	
	X
	X
	
	
	

	X
	
	X
	X
	X
	
	
	

	X
	
	X
	X
	X
	
	
	

	
	
	
	
	X
	
	
	

	X
	
	
	X
	X
	
	
	

	X
	
	
	X
	X
	
	
	

	X
	
	
	X
	X
	
	
	

	X
	
	
	X
	X
	
	
	

	X
	
	
	X
	
	
	
	

	X
	X
	
	X
	
	
	
	

	X
	
	
	
	X
	X
	
	

	
	X
	
	X
	
	
	
	

	U
	U
	U
	U
	U
	U
	U
	Can be found in areas with decent current in rivers or lakes over sand.

	U
	U
	U
	U
	U
	U
	U
	Can be found in slower moving areas/backwaters of rivers or lakes.




Table X. SGCN occurring in Barren Lands in the Kankakee Region
	Taxa
	Group
	Scientific Name
	Common Name
	Sand/ dunes
	Cliffs/ rock outcrops
	Bare rock/ talus
	Comments

	Birds
	Raptors
	Falco peregrinus
	Peregrine Falcon
	
	X
	
	

	
	
	Haliaeetus leucocephalus
	Bald Eagle
	
	X
	
	

	
	Shorebirds
	Charadrius melodus
	Piping Plover
	X
	
	
	

	
	
	Pluvialis dominica
	American Golden-Plover
	X
	
	
	

	
	Terns
	Sternula antillarum athalassos
	Interior Least Tern
	X
	
	
	

	Mammals
	Rodents
	Spermophilus franklinii
	Franklin’s Ground Squirrel
	X
	
	
	

	Amphibians
	Frogs
	Acris crepitans
	Northern Cricket Frog
	
	
	X
	Can use quarries.

	
	
	Lithobates pipiens
	Northern Leopard Frog
	
	
	X
	Can use quarries.




Table X. SGCN occurring in Developed Lands in the Kankakee Region
	Taxa
	Group
	Scientific Name
	Common Name
	Suburban areas
	Urban areas

	Birds
	Nightjars
	Chordeiles minor
	Common Nighthawk
	X
	X

	
	Raptors
	Accipiter striatus
	Sharp-shinned Hawk
	X
	

	
	
	Falco peregrinus
	Peregrine Falcon
	
	X

	Mammals
	Bats
	Lasionycteris noctivagans
	Silver-haired Bat
	X
	

	
	
	Lasiurus borealis
	Eastern Red Bat
	X
	

	
	
	Lasiurus cinereus
	Hoary Bat
	X
	

	
	
	Myotis lucifugus
	Little Brown Myotis
	X
	

	
	
	Myotis sodalis
	Indiana Myotis
	X
	

	
	
	Nycticeius humeralis 
	Evening Bat
	X
	

	
	Mustelids
	Mustela nivalis
	Least Weasel
	X
	

	Reptiles
	Snakes
	Clonophis kirtlandii
	Kirtland’s Snake
	X
	X

	
	
	Opheodrys vernalis
	Smooth Greensnake
	X
	




Table X. SGCN occurring in Forests in the Kankakee Region
	Taxa
	Group
	Scientific Name
	Common Name
	Hardwood forests
	Conifer forests
	Mixed forests
	Hardwood woodlands
	Conifer woodlands
	Mixed woodlands

	Birds
	Nightjars
	Antrostomus vociferus
	Eastern Whip-poor-will
	X
	
	X
	X
	
	X

	
	Raptors
	Accipiter striatus
	Sharp-shinned Hawk
	X
	X
	X
	X
	X
	X

	
	
	Buteo lineatus
	Red-shouldered Hawk
	X
	
	X
	X
	
	X

	
	
	Buteo platypterus
	Broad-winged Hawk
	X
	
	X
	X
	
	X

	
	
	Haliaeetus leucocephalus
	Bald Eagle
	X
	X
	X
	X
	X
	X

	
	Songbirds
	Helmitheros vermivorum
	Worm-eating Warbler
	X
	
	
	X
	
	

	
	
	Mniotilta varia
	Black-and-white Warbler
	X
	
	X
	X
	
	X

	
	
	Setophaga cerulea
	Cerulean Warbler
	X
	
	X
	X
	
	X

	
	
	Setophaga citrina
	Hooded Warbler
	X
	
	
	X
	
	

	Mammals
	Bats
	Lasionycteris noctivagans
	Silver-haired Bat
	X
	X
	X
	X
	X
	X

	
	
	Lasiurus borealis
	Eastern Red Bat
	X
	
	X
	X
	
	X

	
	
	Lasiurus cinereus
	Hoary Bat
	X
	X
	X
	X
	X
	X

	
	
	Myotis lucifugus
	Little Brown Myotis
	X
	
	X
	X
	
	X

	
	
	Myotis septentrionalis
	Northern Long-eared Myotis
	X
	X
	X
	X
	X
	X

	
	
	Myotis sodalis
	Indiana Myotis
	X
	
	X
	X
	
	X

	
	
	Nycticeius humeralis 
	Evening Bat
	X
	
	X
	X
	
	X

	
	Mustelids
	Mustela nivalis
	Least Weasel
	X
	
	X
	X
	X
	X

	Amphibians
	Frogs
	Lithobates pipiens
	Northern Leopard Frog
	X
	
	
	
	
	

	
	Salamanders
	Ambystoma laterale
	Blue-spotted Salamander
	X
	
	X
	
	
	

	Reptiles
	Snakes
	Opheodrys vernalis
	Smooth Greensnake
	
	
	
	X
	X
	X

	
	
	Sistrurus catenatus 
	Massasauga
	
	
	
	X
	X
	X

	
	
	Thamnophis proximus 
	Western Ribbonsnake
	
	
	
	X
	
	

	
	Turtles
	Terrapene carolina
	Eastern Box Turtle
	X
	X
	X
	X
	X
	X

	
	
	Terrapene ornata
	Ornate Box Turtle
	
	
	
	X
	
	




Table X. SGCN occurring in Grasslands in the Kankakee Region
	Taxa
	Group
	Scientific Name
	Common Name
	Savan-nas
	Shrub-lands
	Herba-ceous grass-lands
	Old fields (early succes-sional)
	Comments

	Birds
	Cranes
	Grus americana
	Whooping Crane
	
	
	X
	
	

	
	
	Grus canadensis
	Sandhill Crane
	
	
	X
	
	

	
	Herons,…
	Ardea alba
	Great Egret
	
	
	X
	
	

	
	,…
	Botaurus lentiginosus
	American Bittern
	
	
	X
	
	

	
	Nightjars
	Chordeiles minor
	Common Nighthawk
	
	
	X
	X
	

	
	Raptors
	Accipiter striatus
	Sharp-shinned Hawk
	
	
	
	X
	

	
	
	Asio flammeus
	Short-eared Owl
	X
	X
	X
	X
	

	
	
	Circus cyaneus
	Northern Harrier
	
	
	X
	X
	

	
	
	Tyto alba
	Barn Owl
	X
	
	X
	X
	

	
	Shorebirds
	Bartramia longicauda
	Upland Sandpiper
	
	
	X
	X
	

	
	
	Calidris subruficollis
	Buff-breasted Sandpiper
	
	
	X
	
	

	
	
	Pluvialis dominica
	American Golden-Plover
	
	
	X
	
	

	
	Songbirds
	Ammodramus henslowii
	Henslow’s Sparrow
	
	
	X
	X
	Can use Farm Bill Program lands.

	
	
	Cistothorus platensis
	Sedge Wren
	
	
	X
	X
	

	
	
	Lanius ludovicianus
	Loggerhead Shrike
	X
	X
	X
	X
	

	
	
	Sturnella neglecta
	Western Meadowlark
	
	
	X
	X
	

	
	
	Vermivora chrysoptera
	Golden-winged Warbler
	X
	X
	
	X
	

	Mammals
	Bats
	Myotis lucifugus
	Little Brown Myotis
	X
	
	
	
	Can use recovering mine lands.

	
	
	Myotis septentrionalis
	Northern Long-eared Myotis
	X
	
	
	
	

	
	
	Myotis sodalis
	Indiana Myotis
	X
	
	
	
	Can use recovering mine lands.

	
	Mustelids
	Mustela nivalis
	Least Weasel
	
	X
	X
	X
	Can use hay lands and recovering mine lands.

	
	
	Taxidea taxus
	American Badger
	X
	X
	X
	
	Can use recovering mine lands and dunes.

	
	Rodents
	Geomys bursarius
	Plains Pocket Gopher
	X
	
	X
	
	

	
	
	Spermophilus franklinii
	Franklin’s Ground Squirrel
	X
	
	X
	
	Can use prairies and rights-of-way.

	Amphibians
	Frogs
	Acris crepitans
	Northern Cricket Frog
	X
	
	X
	
	

	
	
	Lithobates blairi
	Plains Leopard Frog
	X
	
	X
	
	

	
	
	Lithobates pipiens
	Northern Leopard Frog
	X
	
	X
	
	

	Reptiles
	Snakes
	Clonophis kirtlandii
	Kirtland’s Snake
	X
	
	X
	X
	

	
	
	Opheodrys vernalis
	Smooth Greensnake
	X
	X
	X
	X
	

	
	
	Sistrurus catenatus 
	Massasauga
	X
	X
	X
	X
	

	
	
	Thamnophis proximus 
	Western Ribbonsnake
	X
	
	X
	
	Can use recovering mine lands.

	
	Turtles
	Terrapene carolina
	Eastern Box Turtle
	
	
	X
	
	

	
	
	Terrapene ornata
	Ornate Box Turtle
	X
	X
	X
	
	Can use vegetated dunes and swales.




Table X. SGCN occurring in Wetlands in the Kankakee Region
	Taxa
	Group
	Scientific Name
	Common Name
	Bogs/ fens
	Herbaceous wetlands
	Forested wetlands
	Shrub wetlands
	Ephemeral/ temporary wetlands
	Mudflats
	Riparian zones

	Birds
	Cranes
	Grus americana
	Whooping Crane
	X
	X
	
	
	X
	
	

	
	
	Grus canadensis
	Sandhill Crane
	X
	X
	
	
	
	
	X

	
	Herons, …
	Ardea alba
	Great Egret
	
	X
	X
	X
	X
	
	X

	
	
	Botaurus lentiginosus
	American Bittern
	
	X
	
	X
	X
	
	X

	
	
	Ixobrychus exilis
	Least Bittern
	X
	X
	
	X
	
	
	X

	
	
	Nycticorax nycticorax
	Black-crowned Night-Heron
	
	X
	X
	X
	X
	
	X

	
	Rails
	Gallinula galeata
	Common Gallinule
	
	X
	
	
	
	
	

	
	
	Laterallus jamaicensis
	Black Rail
	
	X
	
	
	
	
	

	
	
	Rallus elegans
	King Rail
	
	X
	
	X
	
	
	

	
	
	Rallus limicola
	Virginia Rail
	X
	X
	
	
	
	
	X

	
	Raptors
	Accipiter striatus
	Sharp-shinned Hawk
	
	
	
	
	
	
	X

	
	
	Asio flammeus
	Short-eared Owl
	X
	X
	
	
	
	
	

	
	
	Buteo lineatus
	Red-shouldered Hawk
	
	
	X
	
	
	
	X

	
	
	Buteo platypterus
	Broad-winged Hawk
	
	
	X
	
	
	
	X

	
	
	Circus cyaneus
	Northern Harrier
	X
	X
	
	
	
	
	

	
	
	Falco peregrinus
	Peregrine Falcon
	
	X
	
	
	
	
	X

	
	
	Haliaeetus leucocephalus
	Bald Eagle
	
	X
	X
	
	
	
	X

	
	
	Pandion haliaetus
	Osprey
	
	X
	X
	
	
	
	X

	
	
	Tyto alba
	Barn Owl
	
	X
	
	
	
	
	X

	
	Shorebirds
	Arenaria interpres
	Ruddy Turnstone
	
	X
	
	
	
	X
	X

	
	
	Calidris subruficollis
	Buff-breasted Sandpiper
	
	
	
	
	X
	X
	X

	
	
	Charadrius melodus
	Piping Plover
	
	X
	
	
	
	X
	X

	
	
	Limnodromus griseus
	Short-billed Dowitcher
	
	X
	
	
	X
	X
	X

	
	
	Phalaropus tricolor
	Wilson’s Phalarope
	
	X
	
	
	X
	X
	X

	
	
	Pluvialis dominica
	American Golden-Plover
	
	X
	
	
	X
	X
	X

	
	
	Tringa melanoleuca
	Greater Yellowlegs
	
	X
	
	
	X
	X
	X

	
	
	Tringa solitaria
	Solitary Sandpiper
	X
	X
	X
	
	X
	X
	X

	
	Songbirds
	Cistothorus palustris
	Marsh Wren
	
	X
	
	
	
	
	

	
	
	Cistothorus platensis
	Sedge Wren
	X
	X
	
	
	
	
	X

	
	
	Mniotilta varia
	Black-and-white Warbler
	
	
	X
	
	
	
	X

	
	
	Setophaga cerulea
	Cerulean Warbler
	
	
	X
	
	
	
	X

	
	
	Vermivora chrysoptera
	Golden-winged Warbler
	X
	
	X
	
	
	
	X

	
	
	Xanthocephalus xanthocephalus
	Yellow-headed Blackbird
	
	X
	
	
	
	
	

	
	Terns
	Chlidonias niger
	Black Tern
	
	X
	
	
	
	
	X

	
	
	Sternula antillarum athalassos
	Interior Least Tern
	
	X
	
	
	
	
	X

	
	Waterfowl
	Cygnus buccinator
	Trumpeter Swan
	
	X
	
	
	X
	
	X

	Mammals
	Bats
	Lasionycteris noctivagans
	Silver-haired Bat
	
	
	
	
	
	
	X

	
	
	Lasiurus borealis
	Eastern Red Bat
	
	
	
	
	
	
	X

	
	
	Lasiurus cinereus
	Hoary Bat
	
	
	
	
	
	
	X

	
	
	Myotis lucifugus
	Little Brown Myotis
	
	
	X
	
	
	
	X

	
	
	Myotis septentrionalis
	Northern Long-eared Myotis
	
	
	X
	
	
	
	X

	
	
	Myotis sodalis
	Indiana Myotis
	
	
	X
	
	
	
	X

	
	
	Nycticeius humeralis 
	Evening Bat
	
	
	
	
	
	
	X

	
	Mustelids
	Mustela nivalis
	Least Weasel
	
	X
	
	
	
	
	X

	
	Rodents
	Spermophilus franklinii
	Franklin’s Ground Squirrel
	
	
	
	
	
	
	X

	
	Moles
	Condylura cristata
	Star-nosed Mole
	X
	X
	X
	X
	
	
	X

	Amphibians
	Frogs
	Acris crepitans
	Northern Cricket Frog
	X
	X
	
	X
	X
	
	X

	
	
	Lithobates blairi
	Plains Leopard Frog
	
	X
	
	X
	X
	
	X

	
	
	Lithobates pipiens
	Northern Leopard Frog
	X
	X
	
	X
	X
	
	X

	
	Salamanders
	Ambystoma laterale
	Blue-spotted Salamander
	
	
	X
	X
	X
	
	X

	
	
	Hemidactylium scutatum
	Four-toed Salamander
	X
	
	X
	X
	X
	
	X

	Reptiles
	Snakes
	Clonophis kirtlandii
	Kirtland’s Snake
	X
	X
	
	X
	X
	
	X

	
	
	Opheodrys vernalis
	Smooth Greensnake
	X
	X
	
	X
	
	
	X

	
	
	Sistrurus catenatus 
	Massasauga
	X
	X
	X
	X
	X
	
	X

	
	
	Thamnophis proximus 
	Western Ribbonsnake
	
	X
	X
	X
	X
	
	X

	
	Turtles
	Clemmys guttata
	Spotted Turtle
	X
	X
	X
	X
	X
	
	X

	
	
	Emydoidea blandingii
	Blanding’s Turtle
	
	X
	X
	X
	X
	
	X

	
	
	Kinosternon subrubrum
	Eastern Mud Turtle
	
	X
	X
	
	X
	
	X

	
	
	Terrapene ornata
	Ornate Box Turtle
	
	
	
	
	
	
	X
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HABITAT CONDITIONS (2ND ELEMENT)
Changes in Land Cover
Most land cover in the Corn Belt Region consists of cultivated crops (71.6%), followed by developed lands (12.0%), forests (9.7%), and grasslands (including hay and pasture; 5.3%) (see Figure # below). Compared to other regions, the Corn Belt region has a high percentage of agriculture and developed lands, and a low percentage of wetlands (0.6%) and barren lands (<0.1%).	Comment by Rita: Figure #: Distribution of land cover in the Corn Belt Region in 2001 and 2011
The Corn Belt region has experienced losses in many habitat types over the past 10 years, although aquatic systems and wetlands increased marginally (see Table # below). Most habitats were lost to urban development; agriculture lost the most cover in terms of total acreage (see Figure X). Percentage-wise, the greatest losses were seen in hay/pasture (-1.0%) and agriculture (-0.7%). The greatest increases were seen in medium-intensity developed lands (+27.4%), high-intensity developed lands (+20.8%), and barren lands (+29.2%) (see Appendix # for habitat definitions).	Comment by Rita: Table #: Changes in land cover in the Corn Belt Region according to the National Land Cover Database, 2001-2011	Comment by Rita: Appendix #: List of habitat definitions.



Table #. Changes in land cover in the Corn Belt Region according to the National Land Cover Database, 2001-2011.
	Major Habitat Type
	NLCD Land Cover
	Acres - 2001
	Percent of Total
	Acres - 2011
	Percent of Total
	Acres Lost
	Percent Loss
	Acres Gained
	Percent Gain
	Net Change
	Percent Change

	Agriculture
	
	
	
	
	
	
	
	
	
	
	

	
	Cultivated Crops
	7,257,175
	72.1
	7,208,100
	71.6
	52,551
	0.7
	3,476
	0.0
	-49,075
	- 0.7

	Aquatic Systems
	
	
	
	
	
	
	
	
	
	
	

	
	Open Water
	75,942
	0.8
	78,172
	0.8
	625
	0.8
	2,855
	3.8
	2,230
	+ 2.9

	Barren Lands
	
	
	
	
	
	
	
	
	
	
	

	
	Barren Land
	3,597
	0.0
	4,649
	0.0
	559
	15.5
	1,611
	44.8
	1,052
	+ 29.2

	Developed Lands
	
	
	
	
	
	
	
	
	
	
	

	
	All Developed Lands
	1,152,208
	11.4
	1,207,606
	12.0
	6
	0.0
	55,404
	4.8
	55,398
	+ 4.8

	
	Open Space
	685,234
	6.8
	688,124
	6.8
	17,706
	2.6
	20,596
	3.0
	2,890
	+ 0.4

	
	Low Intensity
	323,655
	3.2
	339,756
	3.4
	7,111
	2.2
	23,212
	7.2
	16,101
	+ 5.0

	
	Medium Intensity
	99,888
	1.0
	127,282
	1.3
	1,927
	1.9
	29,320
	29.4
	27,394
	+ 27.4

	
	High Intensity
	43,430
	0.4
	52,444
	0.5
	917
	2.1
	9,930
	22.9
	9,013
	+ 20.8

	Forest Lands
	
	
	
	
	
	
	
	
	
	
	

	
	All Forests
	982,404
	9.8
	976,687
	9.7
	6,267
	0.6
	550
	0.1
	-5,717
	- 0.6

	
	Deciduous Forest
	976,208
	9.7
	970,335
	9.6
	6,272
	0.6
	399
	0.0
	-5,873
	- 0.6

	
	Evergreen Forest
	5,413
	0.1
	5,517
	0.1
	18
	0.3
	122
	2.3
	104
	+ 1.9

	
	Mixed Forest
	783
	0.0
	836
	0.0
	7
	0.9
	59
	7.5
	52
	+ 6.7

	Grasslands
	
	
	
	
	
	
	
	
	
	
	

	
	All Grasslands
	537,321
	5.3
	532,729
	5.3
	7,685
	1.4
	3,093
	0.6
	-4,592
	- 0.9

	
	Hay/Pasture
	417,670
	4.1
	413,654
	4.1
	5,879
	1.4
	1,863
	0.4
	-4,016
	- 1.0

	
	Herbaceous
	100,415
	1.0
	99,919
	1.0
	1,565
	1.6
	1,069
	1.1
	-496
	- 0.5

	
	Shrubland
	19,236
	0.2
	19,156
	0.2
	345
	1.8
	265
	1.4
	-80
	- 0.4

	Wetlands
	
	
	
	
	
	
	
	
	
	
	

	
	All Wetlands
	56,132
	0.6
	56,836
	0.6
	479
	0.9
	1,183
	2.1
	704
	+ 1.3

	
	Woody Wetlands
	36,844
	0.4
	37,225
	0.4
	209
	0.6
	590
	1.6
	381
	+ 1.0

	
	Herbaceous Wetlands
	19,288
	0.2
	19,611
	0.2
	344
	1.8
	667
	3.5
	323
	+ 1.7

	
	Total acres:
	10,064,779
	
	Total acres changed:
	68,171
	
	
	
	
	




Figure #. Distribution of land cover in the Corn Belt Region in 2001 and 2011.
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Figure #. Losses and gains in land cover types in the Corn Belt Region between 2001 and 2011.
[image: ]


Key Habitat Types
Key habitat types are unique habitat communities that have conservation value in a given area. Technical experts participating in the Modelling Focus Group suggested that the following key habitat types in the Corn Belt Region are critical to conservation of SGCN:
14. Agriculture. Even though extensive croplands do not constitute suitable habitat for many SGCN, the agricultural systems within the Corn Belt Region present a wide range of opportunities for creating or connecting habitats within the agricultural matrix.
15. Forests. Though limited, forested areas within the Corn Belt Region, whether small disjunct patches or larger tracts, are very valuable as habitat for SGCN.
16. Prairies. Prairies remaining within this region are open, treeless areas with vegetation composed of native grasses, forbs, and wildflowers.
17. Riverine systems. Major rivers in this region include the Wabash and the White Rivers and their tributaries.
18. Ephemeral wetlands. Ephemeral wetlands are temporarily flooded and can support aquatic plants and animals.
19. Woody wetlands. Woody wetlands can be temporarily or permanently flooded and can support tall woody vegetation.
Modelling Species
Technical experts participating in the Modelling Focus Group suggested the following terrestrial species as candidates for landscape-level modelling in the Corn Belt Region:
9. Birds: American golden-plover, Henslow’s sparrow, northern bobwhite, peregrine falcon, Smith’s longspur, cerulean warbler, Kentucky warbler, ruffed grouse, 
10. Mammals: eastern gray squirrel, Franklin's ground squirrel, Indiana myotis, little brown myotis, northern long-eared myotis, eastern red bat, southern flying squirrel
11. Amphibians: northern cricket frog, northern leopard frog, wood frog
12. Reptiles: black rat snake, Kirtland's snake, racer
Respondents to the Species Survey voted for species from this initial list based on habitat types and were given space to suggest additional species. The top-ranked species for the Corn Belt Region were:
9. Forests: southern flying squirrel, eastern gray squirrel, eastern red bat, pileated woodpecker, wood thrush, cerulean warbler, eastern box turtle, northern leopard frog
10. Grasslands: northern bobwhite, Henslow’s sparrow, northern leopard frog
11. Early successional: American woodcock, ruffed grouse
12. Wetlands/aquatic systems: northern leopard frog
Ultimately, the following species were chosen for landscape-level modelling for the Corn Belt Region (see Chapter VIII for methods): northern bobwhite, eastern red bat, northern leopard frog, Henslow’s sparrow, American woodcock, and cerulean warbler.
Landscape-level Modelling Results
Landscape-level models were built for each of the species above that estimated the quality of current habitat conditions in the Corn Belt Region (see Chapter VIII and Appendix # for detailed methods).	Comment by Rita: Appendix #: detailed methods for landscape-level models.


Figure #. Habitat suitability scores for each representative species for the Corn Belt Region. Scores ranged from 0.00-1.00. Blue, yellow, and red represent areas of low, medium, and high habitat quality, respectively.
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Figure #. Average habitat suitability in the Corn Belt Region. Suitability scores assigned to each cell for each species were averaged to produce this map.
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Figure #. Habitat suitability quartiles for averaged scores in the Corn Belt Region. Scores ranging from 0.00-1.00 were grouped into quartiles (0.00-0.25, 0.25-0.50, 0.50-0.75, 0.75-1.00) to produce this map.
[image: ]


Table #. Acres assigned to each habitat suitability quartile for each species chosen for landscape-level modelling in the Corn Belt Region.
	Quartile
	Cerulean Warbler
	Eastern Red Bat
	Henslow's Sparrow
	Northern Bobwhite
	American Woodcock
	Northern Leopard Frog
	Average Habitat Suitability

	1 (0.00-0.25)
	10,005,431
	9,257,446
	9,966,148
	1,557,657
	8,606,366
	9,488,641
	8,809,321

	2 (0.25-0.50)
	23,261
	85,101
	42,186
	301,638
	373,923
	51,734
	1,246,788

	3 (0.50-0.75)
	14,260
	413,201
	18,786
	7,802,619
	541,974
	165,573
	7,324

	4 (0.75-1.00)
	20,481
	309,221
	37,659
	402,865
	541,170
	358,831
	0





Figure #. Percentage of total acreage in the Corn Belt Region assigned to each habitat suitability quartile for species representing forest, grassland, early successional, and wetland habitat.



‘On-the-ground’ Action Scenarios
Survey respondents were also asked to assign 100 points of effort to actions that make a difference ‘on-the-ground’ (such as protection, restoration, or improvement in the quality of existing habitat). Scores for these actions were ranked, and the actions were assembled into three different scenarios for application to a landscape in a GIS environment (see Appendix # for methods). The ‘baseline’ scenario represented the average distribution of effort among ‘on-the-ground’ actions recommended by survey respondents. The ‘focused’ and ‘distributed’ scenarios represented how effort would be distributed if it were focused only on the top-priority actions, or spread out evenly among most the of the actions that were considered important, respectively. 	Comment by Rita: Appendix #. Extended survey analysis methods
Respondents to the Habitat Survey emphasized forests and aquatic systems in this exercise. Protection of forests and aquatic systems were the top-ranked actions in every scenario, and other related actions focusing on these systems, such as improving water quality, restoring riparian zones, controlling invasive species, and connecting forest patches were also in the top ten.
Although transformation of landscapes in a GIS environment was not possible with current knowledge of how Indiana landscapes change, in the future managers may find the following results useful in simulating landscape changes under alternative conservation action scenarios.
Table #. Percent effort to be devoted to ‘on-the-ground’ conservation actions (habitat protection, restoration, or improvement) under alternative future conservation action scenarios in the Corn Belt Region.
	Action
	Baseline scenario
	Focused scenario
	Distributed scenario

	Protect forests
	13%
	12%
	10%

	Protect aquatic systems
	9%
	11%
	7%

	Improve water quality in aquatic systems
	5%
	6%
	5%

	Restore riparian zones
	5%
	6%
	5%

	Protect buffer zones adjacent to aquatic systems
	5%
	6%
	4%

	Preserve/create corridors between habitat within agricultural matrix
	5%
	5%
	5%

	Control invasive species in forests
	5%
	6%
	4%

	Control invasive species in aquatic systems
	5%
	6%
	4%

	Restore aquatic systems
	5%
	6%
	4%

	Preserve/create corridors between forest habitats
	5%
	5%
	5%

	Reduce conversion of wildlife habitat to cropland
	5%
	6%
	6%

	Improve drainage management for aquatic systems
	4%
	5%
	4%

	Use CRP partnerships to convert marginal cropland to habitat
	4%
	6%
	4%

	Increase acres enrolled in the Classified Forest Program
	4%
	0%
	3%

	Control forest pests
	3%
	4%
	3%

	Restore wildlife habitat within agricultural matrix
	3%
	0%
	3%

	Improve soil health in agricultural lands
	3%
	4%
	3%

	Control invasive species in agricultural lands
	3%
	0%
	2%

	Modify drainage management in agricultural lands
	3%
	0%
	2%

	Preserve/create corridors between grassland habitats
	3%
	3%
	3%

	Enhance wetland connectivity
	2%
	2%
	2%

	Preserve/create corridors between barren lands habitat
	1%
	0%
	0%

	Protect grasslands
	0%
	0%
	4%

	Restore forests
	0%
	0%
	2%

	Diversify forest types (create forest openings)
	0%
	0%
	2%

	Manage nuisance wildlife populations in forests
	0%
	0%
	2%

	Protect wetlands
	0%
	0%
	2%

	Manage nuisance wildlife populations in agricultural lands
	0%
	0%
	2%

	Protect barren lands
	0%
	0%
	0%

	Control invasive species in barren lands
	0%
	0%
	0%

	Manage nuisance wildlife populations in barren lands
	0%
	0%
	0%

	Control invasive species in grasslands
	0%
	0%
	0%

	Control invasive species in wetlands
	0%
	0%
	0%

	Manage nuisance wildlife populations in wetlands
	0%
	0%
	0%

	Enhance pasture and hayland for wildlife in agricultural lands
	0%
	0%
	0%

	Reduce mowing of hay and pasture in agricultural lands
	0%
	0%
	0%

	Restrict recreational overuse in aquatic systems
	0%
	0%
	0%

	Reestablish fire regimes in barrens and glades
	0%
	0%
	0%

	Reestablish fire regimes in forests
	0%
	0%
	0%

	Restrict recreational overuse in forests
	0%
	0%
	0%

	Implement fire regimes in grasslands
	0%
	0%
	0%

	Reduce mowing of hay and pasture in grasslands
	0%
	0%
	0%

	Actively manage wetlands for habitat quality
	0%
	0%
	0%

	Improve quality of water that drains into wetlands
	0%
	0%
	0%

	Reduce negative impacts of drainage management on wetlands
	0%
	0%
	0%

	Restore barren lands
	0%
	0%
	0%

	Restore grasslands
	0%
	0%
	0%

	Create adequate vegetative buffers around wetlands
	0%
	0%
	0%

	Create new wetlands
	0%
	0%
	0%

	Restore wetlands
	0%
	0%
	0%



Modelling for Aquatic Systems

Within the Corn Belt region the landscape level aquatic modeling predictions broke rankings for QHEI into 5 categories and rankings for IBI into 6 catergories.  For QHEI within this region the model estimated 885.9 miles in the excellent condition, 4693.7 miles in good condition, 6669.8 miles in fair condition, 1130.9 miles in poor condition and 35.0 miles in very poor condition.  Figure X displays the linear miles of streams from within this region predicted to be in each QHEI category.  For IBI within this region the model estimated 91.2 miles in the excellent condition, 846.2 miles in good condition, 5372.3 miles in fair condition, 7089.3 miles in poor condition, 15.1 miles in very poor condition and 1.1 miles in fish absent condition.  Figure X displays the linear miles of streams from within this region predicted to be in each IBI category.  
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Habitat Survey Results 
When aggregated at the regional level, respondents most frequently reported habitat quality to be poor in this region (41.9%). Over half of respondents reported fish and wildlife habitat quality as poor in agricultural lands (51.1%) and developed lands (61.1%). Aquatic systems were also most frequently reported as poor (45.8%). Grasslands and forests were frequently reported as poor (28.0% and 34.0% respectively) or very poor (28.0% and 14.9% respectively). Wetlands were reported to be poor or satisfactory (37.9%). Barren lands had equal numbers of respondents reporting very poor and satisfactory quality (33.3% each) as well as equal numbers of respondents reporting poor and good fish and wildlife habitat quality (16.7%), indicating a potential need to survey habitat quality in this habitat type. 
Respondents were asked to estimate the change in total amount of fish and wildlife habitat since 2005 for each of the major habitat types within a region. When aggregated at the regional level, the majority of respondents reported that there had been a decrease in fish and wildlife habitats (51.1%). Respondents most frequently reported a decrease in fish and wildlife habitats in agricultural lands (71.1%), barren lands (60.0%), developed lands (50.0%), forests (59.6%), grasslands (61.5%), and wetlands (48.3%). Fish and wildlife habitat in aquatic systems was reported to have remained the same over the past 10 years (57.6%). 
Respondents were also asked to predict changes in total amount of fish and wildlife habitat over the next 10 years for each of the major habitat types within a region. When aggregated at the regional level, the majority of respondents predicted a decrease in fish and wildlife habitats (59.3%). Respondents most frequently predicted a decrease in amount of habitat in aquatic systems (40.7%), agricultural lands (75.6%), developed lands (70.0%), forests (57.4%), grasslands (68.0%), and wetlands (65.5%). The majority of respondents predicted amount of habitat in barren lands to remain the same over the next 10 years (66.7%). 
Respondents were asked to estimate changes in the overall quality of fish and wildlife habitat since 2005 for each of the major habitat types within a region. When aggregated at the regional level, respondents most frequently reported that fish and wildlife habitats had decreased in quality over the past 10 years (46.7%). The majority of respondents reported decreases in quality of fish and wildlife habits in agricultural lands (71.1%), barren lands (50.0%), developed lands (55.6%), and forests (51.1%). Respondents most frequently estimated that quality had remained about the same in aquatic systems (52.5%), grasslands (52.0%), and wetlands (48.3%).
Respondents were also asked to predict changes in overall quality of fish and wildlife habitat over the next 10 years for each habitat type within the region. When aggregated at the regional level, the majority of respondents predicted a decrease in fish and wildlife habitat quality (59.4%). Respondents most frequently predicted a decrease in quality in aquatic systems (46.6%), agricultural lands (75.6%), developed lands (60.0%), forests (61.7%), grasslands (62.5%), and wetlands (58.6%). Fish and wildlife habitats within barren lands was predicted to remain the same over the next ten years (66.7%). 

THREATS AFFECTING HABITATS (3RD ELEMENT)
Element three partially requires the description of threats to species of greatest conservation need and their habitats. This CWS identifies a habitat-centric perspective in order to manage for the conservation of species in Indiana. This section utilizes the same hierarchical method of identifying and rating threats outlined in Chapter VIII. Full survey results are summarized in Appendix ABC. Category rankings are outlined in Table #a; specific threat rankings are outlined in Table #b.
All threat categories in this region received a mean rating above moderate threat to minor threat. Agriculture and aquaculture, invasive and other problematic species and genes, residential and commercial development, natural systems modification, and pollution received mean ratings from significant to moderate threat levels. Human intrusion and disturbance, other stressors, climate change and severe weather, transportation and service corridors, energy production and mining, and biological resource use received category ratings between moderate to minor threat level. No threat category received an average rating of minor threat to not a threat for the region.
Agriculture and aquaculture was ranked first when aggregated regionally. Within agriculture and aquaculture, conversion of habitat and annual and perennial nontimber crops were, on average, rated as significant to moderate threats. Aquaculture and wood and pulp plantations were rated as minor to not a threat in this region. Invasive and other problematic species and genes was also highly rated as a category across the region, and ranked first in barren lands and forests. Invasive/alien species was the highest ranked specific threat across land types within this category. Residential and commercial development was ranked first in developed lands; both housing and urban areas and commercial and industrial areas were, on average, rated as significant to moderate specific threats to fish and wildlife habitats within this land type. 
Natural systems modification was mid-ranked regionally, but was ranked first within wetlands specifically. Conversion of habitat was identified as a significant to moderate specific threat to fish and wildlife habitats within wetlands. Dams and water management/use was also, on average, rated as a significant to moderate specific threat to fish and wildlife habitats in wetlands specifically, while it was rated as moderate to minor or minor to not a threat in other land types.
Respondents were asked specifically to identify any emerging/anticipated threats over the next 10 for fish and wildlife habitats within the major habitat types for a region in a free-response question. Full survey results are contained in Appendix XYZ. Respondents noted that a loss of forest cover was occurring in this region; some respondents identified specific sub-habitat types like savanna woodlands as declining in this landscape Fragmentation of habitats was also identified by respondents as a concern for this region, especially in an agricultural matrix with little or no corridors and connective habitat leading to increasingly isolated forested areas. Prevalent invasive species like bush honeysuckle may also be a threat in remaining privately-owned woodlots. 


Table #a. Threat Category Ranking to Habitats in the Corn Belt (Region 3).
Ranked threat categories for the entire region and broken up by each major habitat type.
	Category
	Regional Ranking
	Aquatic Systems
	Agricultural Lands
	Barren Lands
	Developed Lands
	Forests
	Grasslands
	Subterranean Systems
	Wetlands

	Agriculture and Aquaculture
	1
	1
	1
	3
	9
	2
	1
	
	3

	Invasive and Other Problematic Species and Genes
	2
	3
	2
	1
	5
	1
	3
	
	2

	Residential and Commercial Development
	3
	4
	3
	5
	1
	3
	4
	
	5

	Natural Systems Modification
	4
	5
	5
	7
	4
	5
	2
	
	1

	Pollution
	5
	2
	4
	6
	2
	7
	7
	
	4

	Human Intrusion and Disturbance
	6
	6
	7
	2
	3
	4
	5
	
	7

	Other Stressors
	7
	8
	6
	4
	8
	6
	8
	
	6

	Climate Change and Severe Weather
	8
	7
	8
	8
	7
	9
	6
	
	8

	Transportation and Service Corridors
	9
	9
	9
	10
	6
	8
	9
	
	9

	Energy Production and Mining
	10
	11
	10
	9
	10
	11
	10
	
	11

	Biological Resource Use
	11
	10
	11
	11
	11
	10
	11
	
	10




Table #b. Specific Threat Ranking to Habitats in the Corn Belt (Region 3).
Ranked threat categories and specific threats within each category for the entire region and each of the major habitat types. 
	Category/Specific Threat
	Regional Ranking
	Aquatic Systems
	Agricultural Lands
	Barren Lands
	Developed Lands
	Forests
	Grasslands
	Subterranean Systems
	Wetlands

	Agriculture and Aquaculture
	1
	1
	1
	3
	9
	2
	1
	
	3

	Conversion of habitat to annual crops
	1
	2
	1
	2
	1
	1
	1
	
	1

	Annual and perennial nontimber crops
	2
	1
	2
	3
	2
	2
	2
	
	2

	Livestock farming and ranching
	3
	3
	3
	1
	2
	3
	3
	
	3

	Aquaculture
	4
	4
	4
	3
	5
	5
	4
	
	4

	Wood and pulp plantations
	5
	5
	5
	5
	4
	4
	5
	
	5

	Invasive and Other Problematic Species and Genes
	2
	3
	2
	1
	5
	1
	3
	
	2

	Invasive/alien species
	1
	1
	1
	1
	1
	1
	1
	
	1

	Problematic native species (e.g., overabundant native deer or algae)
	2
	2
	4
	3
	2
	2
	3
	
	3

	Plant diseases
	3
	4
	2
	2
	3
	3
	4
	
	4

	Introduced genetic material (such as crop, seed stock, biocontrol, stocked/released species, etc.)
	4
	3
	3
	4
	4
	4
	2
	
	2

	Residential and Commercial Development
	3
	4
	3
	5
	1
	3
	4
	
	5

	Housing and urban areas
	1
	1
	1
	1
	1
	1
	1
	
	1

	Commercial and industrial areas
	2
	2
	2
	1
	2
	2
	2
	
	2

	Tourism and recreation areas (e.g., sites with a substantial footprint – golf courses, campgrounds, etc.)
	3
	3
	3
	3
	3
	3
	3
	
	3

	Natural Systems Modification
	4
	5
	5
	7
	4
	5
	2
	
	1

	Conversion of natural habitats to other land uses
	1
	1
	1
	1
	1
	1
	1
	
	1

	Over-mowing of natural areas
	2
	3
	2
	2
	2
	2
	2
	
	2

	Dams and water management/use
	3
	2
	3
	4
	3
	3
	3
	
	3

	Log jam removal
	4
	4
	4
	4
	4
	5
	5
	
	5

	Fire and fire suppression
	5
	5
	5
	2
	5
	4
	4
	
	4

	Pollution
	5
	2
	4
	6
	2
	7
	7
	
	4

	Agriculture, residential, and forestry effluents
	1
	1
	1
	7
	7
	3
	1
	
	1

	Runoff from roads/service corridors
	2
	2
	2
	2
	1
	1
	6
	
	6

	Point source pollution from commercial/industrial sources
	3
	4
	3
	1
	2
	2
	5
	
	5

	Household sewage and urban water waste
	4
	3
	4
	2
	4
	6
	2
	
	2

	Air pollution (e.g., smoke, mercury emissions)
	5
	5
	5
	2
	3
	4
	8
	
	8

	Chemical spills
	6
	6
	6
	2
	6
	5
	6
	
	7

	Excess energy (e.g., noise/light pollution, warm water discharge, etc.)
	7
	8
	6
	2
	4
	8
	3
	
	3

	Garbage and solid waste
	8
	7
	8
	7
	8
	7
	4
	
	4

	Human Intrusion and Disturbance
	6
	6
	7
	2
	3
	4
	5
	
	7

	Recreation activities (e.g., ATVs, trail use, horseback riding, high-speed boating, canoeing)
	1
	1
	1
	1
	1
	1
	1
	
	1

	Other Stressors
	7
	8
	6
	4
	8
	6
	8
	
	6

	Diseases
	1
	1
	1
	1
	1
	1
	2
	
	2

	Low genetic diversity (due to reduced population size, species inbreeding, etc.)
	2
	2
	2
	2
	2
	2
	1
	
	1

	Climate Change and Severe Weather
	8
	7
	8
	8
	7
	9
	6
	
	8

	Changing frequency, duration, and intensity of floods
	1
	1
	1
	1
	1
	1
	1
	
	1

	Changing frequency, duration, and intensity of drought
	2
	2
	2
	1
	2
	2
	2
	
	2

	Shifting and alteration of habitats due to climate change
	3
	4
	4
	3
	2
	4
	3
	
	3

	Shifting seasons/phenology
	4
	5
	3
	3
	2
	3
	4
	
	4

	Temperature extremes
	5
	3
	5
	3
	2
	5
	5
	
	5

	Transportation and Service Corridors
	9
	9
	9
	10
	6
	8
	9
	
	9

	Roads and railroads
	1
	1
	1
	2
	1
	1
	1
	
	1

	Utility and service lines
	2
	2
	2
	1
	2
	2
	2
	
	2

	Flight paths
	3
	3
	3
	2
	3
	3
	3
	
	3

	Shipping lanes
	4
	4
	4
	2
	4
	4
	4
	
	4

	Energy Production and Mining
	10
	11
	10
	9
	10
	11
	10
	
	11

	Shale gas development (e.g., fracking)
	1
	1
	1
	1
	1
	1
	2
	
	2

	Renewable energy production
	2
	3
	2
	5
	5
	2
	1
	
	1

	Fossil fuel energy production
	3
	2
	4
	2
	2
	3
	5
	
	5

	Oil and gas drilling
	4
	5
	3
	2
	4
	3
	3
	
	3

	Mining and quarrying
	5
	4
	5
	2
	3
	5
	4
	
	4

	Biological Resource Use
	11
	10
	11
	11
	11
	10
	11
	
	10

	Forestry practices (e.g., silvicultural methods leading to the lack of early successional habitat)
	1
	1
	1
	1
	1
	1
	1
	
	1

	
	Indicates a tie within this habitat type






CONSERVATION ACTIONS NEEDED (4th Element)
Element 4 of the Congressional guidelines requires that the CWS describes conservation actions proposed to conserve identified species and habitats as well as outlining priorities for their implementation. This section outlines conservation actions identified on a regional basis for each of the major habitat types. This section follows the same protocol to rate and rank actions in this region outlined in Chapter VIII. Full survey results are included in Appendix XYZ. Category rankings are outlined in Table #a; specific actions are outlined in Table #b.
Land/water/species management ranked first regionally and within aquatic systems, agricultural lands, and grasslands. Within the categories, means were used to determine the rankings. Because of this, some habitat-specific options with few respondents may have high means regionally. Overall, top ranked actions within this category reflect a need to control invasive species, restore natural habitats, and reestablish natural disturbance regimes in a variety of habitat types. Reducing losses of fish and wildlife habitats was identified as the top ranking action within this category for agricultural lands, developed lands, and wetlands; this action was ranked second in forests and grasslands. Developing and promoting farming technologies with conservation benefit was also highly ranked with several land types. 
Education and awareness was also ranked highly for this region and was ranked first for developed lands and forests. Educational programs in general and specifically for K-12 received average ratings between very and moderately important actions for this region. Respondents identified a need to improve public valuation of resources within this region through education. College level education was also written-in by respondents as an important action. While improvement of signage was rated between moderately and somewhat important for this region, one respondent specifically identified Spanish language signage as potentially needed in this region. 
Land/water protection was rated first as a category for barren lands and wetlands. In both habitat types, preserving currently existing corridors was rated as the most important action. Regionally, protection of specific habitat types (i.e., wetlands, grasslands) was also identified as important. Reducing conversion to cropland also received a mean rating of very to moderately important in this region. 
While law and policy ranked lower as a category regionally, respondents identified improving compliance and enforcement of current policies as a very to moderately important action. Respondents suggested changes to policy regarding a variety of topics. Revision of the drainage code was listed as important for aquatic systems. Changes to deer harvest were suggested as important in this region; respondents suggested both outlawing captive/“canned” deer hunts as well as expanding areas included in the “earn-a-buck” mandate in this region. Respondents emphasized a need for increasing regulations on invasive species, particularly suggesting a ban on the sale of known invasives like bush honeysuckle and winter creeper. 
In order to prioritize these actions within an environment of limited resources, respondents were then asked to distribute hypothetical “effort points” to any action they had previously rated as “very important” for any of the major habitat types within a region. The effort ratings were averaged and then ranked to identify the top 5 actions for a region. Full survey results are summarized in Appendix XYZ. Priority actions for this region include:
A. Reduce losses of fish and wildlife habitats (due to agriculture, urban sprawl, commercial development, etc.)
B. Reduce conversion to cropland
C. Strengthen conservation financing
D. Develop and promote farming technologies and practices that have conservation benefits (e.g., cover crops, no till)
E. Preserve currently existing corridors
Reducing losses of habitat through agricultural expansion and conversion to cropland echo the identification of agriculture as a threat within this region. Overall, these priority actions are primarily management and protection actions, although strengthening of conservation financing will be vital to successful implementation. 


Table #a. Action Category Ranking to Habitats in the Corn Belt (Region 3).
Ranked action categories for the entire region and broken up by each major habitat type.
	Category
	Regional Ranking
	Aquatic Systems
	Agricultural Lands
	Barren Lands
	Developed Lands
	Forests
	Grasslands
	Subterranean Systems
	Wetlands

	Land/Water/Species Management
	1
	1
	1
	2
	2
	2
	1
	
	2

	Education and Awareness
	2
	2
	2
	2
	1
	1
	2
	
	3

	Land/Water Protection
	3
	3
	5
	1
	3
	3
	3
	
	1

	Law and Policy
	4
	4
	4
	4
	4
	4
	4
	
	4

	Livelihood, Economic, and Other Incentives
	5
	6
	3
	6
	6
	5
	6
	
	6

	External Capacity Building
	6
	5
	6
	4
	5
	6
	5
	
	5

	
	Indicates a tie within this habitat type




Table #b. Specific Action Ranking to Habitats in the Corn Belt (Region 3).
Ranked action categories and actions threats within each category for the entire region and each of the major habitat types. 
	Category/Specific Threat
	Regional Ranking
	Aquatic Systems
	Agricultural Lands
	Barren Lands
	Developed Lands
	Forests
	Grasslands
	Subterranean Systems
	Wetlands

	Land/Water/Species Management
	1
	1
	1
	2
	2
	2
	1
	
	2

	Control invasive species in barren lands
	1
	
	
	7
	
	
	
	
	

	Link existing habitat blocks through corridor enhancement in barren lands
	2
	
	
	8
	
	
	
	
	

	Reestablish natural disturbance regimes in barren lands
	3
	
	
	9
	
	
	
	
	

	Restore habitats and natural systems in grasslands
	4
	
	
	
	
	
	1
	
	

	Restore and integrate diversity of habitats into developed landscapes
	5
	
	
	
	2
	
	
	
	

	Restore and integrate diversity of habitats into  crop-production dominated landscapes
	6
	
	3
	
	
	
	
	
	

	Restore habitats and natural systems in barren lands
	7
	
	
	10
	
	
	
	
	

	Control invasive species in forests
	8
	
	
	
	
	1
	
	
	

	Reduce losses of fish and wildlife habitats (due to agriculture, urban sprawl, commercial development, etc.)
	9
	3
	1
	11
	1
	2
	2
	
	1

	Control invasive species in developed lands
	10
	
	
	
	3
	
	
	
	

	Reestablish natural disturbance regimes in grasslands
	11
	
	
	
	
	
	3
	
	

	Restore habitats and natural systems in wetlands
	12
	
	
	
	
	
	
	
	2

	Link existing habitat blocks through corridor enhancement in agricultural lands
	13
	
	6
	
	
	
	
	
	

	Control invasive species in wetlands
	14
	
	
	
	
	
	
	
	4

	Link existing habitat blocks through corridor enhancement in aquatic systems
	15
	5
	
	
	
	
	
	
	

	Manage urban woodlots
	16
	
	
	
	4
	
	
	
	

	Increase acres of riparian buffers
	17
	4
	4
	2
	9
	3
	6
	
	9

	Link existing habitat blocks through corridor enhancement in grasslands
	18
	
	
	
	
	
	5
	
	

	Link existing habitat blocks through corridor enhancement in wetlands
	19
	
	
	
	
	
	
	
	10

	Develop and promote farming technologies and practices that have conservation benefits (e.g., cover crops, no till)
	20
	1
	2
	1
	10
	7
	4
	
	6

	Reduce stream bank erosion
	21
	6
	
	
	
	
	
	
	

	Protect adjacent buffer zones
	22
	11
	
	6
	
	
	
	
	7

	Restore habitats and natural systems in aquatic systems
	23
	7
	
	
	
	
	
	
	

	Promote diversity of grassland types and successional stages
	24
	
	
	
	
	
	7
	
	

	Promote diversity of wetland types and successional stages
	25
	
	
	
	
	
	
	
	11

	Reduce nutrient and toxin loads (e.g., heavy metals, pharmaceuticals, fertilizers, insecticides)
	26
	2
	5
	3
	5
	12
	9
	
	5

	Control invasive species in grasslands
	27
	
	
	
	
	
	8
	
	

	Protect natural water regimes (e.g., withdraws, warm-water discharge)
	28
	12
	
	
	
	
	
	
	3

	Decrease number of combined sewer overflow events
	29
	9
	
	
	
	
	
	
	12

	Control invasive species in aquatic systems (e.g., Asian carp, zebra mussels, invasive aquatic plants)
	30
	8
	
	
	
	
	
	
	

	Reestablish natural disturbance regimes in wetlands
	31
	
	
	
	
	
	
	
	14

	Link existing habitat blocks through corridor enhancement in developed lands
	32
	
	
	
	6
	
	
	
	

	Protect and enhance undeveloped shorelines
	33
	13
	
	
	
	
	
	
	13

	Control problematic species (e.g., deer, raccoon, geese, domestic cat, feral hog, exotic/aggressive vegetation) in developed lands
	34
	
	
	
	8
	
	
	
	

	Promote diversity of forest types and successional stages
	35
	
	
	
	
	5
	
	
	

	Improve integrated pest management
	36
	
	8
	
	
	
	
	
	

	Control invasive species in agricultural lands
	37
	
	9
	
	
	
	
	
	

	Reduce stream head cutting
	38
	
	
	
	
	
	
	
	15

	Improve drainage management
	39
	10
	7
	4
	7
	13
	10
	
	8

	Control problematic species (e.g., deer, raccoon, skunk, coyote, domestic cat, feral hog) in barren lands
	40
	
	
	14
	
	
	
	
	

	Link existing habitat blocks through corridor enhancement in forests
	41
	
	
	
	
	6
	
	
	

	Restore habitats and natural systems in forests
	42
	
	
	
	
	8
	
	
	

	Increase acres enrolled in the Classified Forest and Wildlands Program
	43
	14
	10
	13
	11
	4
	11
	
	16

	Control problematic species (e.g., deer, raccoon, domestic cat, feral hog) in forests
	44
	
	
	
	
	10
	
	
	

	Reestablish natural disturbance regimes in forests
	45
	
	
	
	
	11
	
	
	

	Control problematic species (e.g., deer, raccoon, geese, domestic cat, feral hog) in agricultural lands
	46
	
	11
	
	
	
	
	
	

	Decrease <em>E. coli</em> counts
	47
	15
	
	
	
	
	
	
	17

	Control problematic native species in aquatic systems
	48
	16
	
	
	
	
	
	
	

	Reduce recreational overuse of wetlands
	49
	
	
	
	
	
	
	
	18

	Control problematic species (e.g., deer, raccoon, domestic cat, feral hog, exotic/aggressive vegetation) in wetlands
	50
	
	
	
	
	
	
	
	19

	Control problematic species (e.g., raccoon, skunk, coyote, domestic cat) in grasslands
	51
	
	
	
	
	
	12
	
	

	Reduce recreational overuse of grasslands
	52
	
	
	
	
	
	13
	
	

	Species reintroduction. Please specify:
	53
	17
	12
	5
	13
	9
	14
	
	21

	Dam removal
	54
	19
	
	
	
	
	
	
	20

	Reduce recreational overuse of aquatic systems
	55
	18
	
	
	
	
	
	
	

	Reduce recreational overuse of forests
	56
	
	
	
	
	14
	
	
	

	Manage biofuel grasslands
	57
	
	13
	
	
	
	15
	
	

	Mine reclamation
	58
	20
	
	12
	14
	15
	16
	
	22

	Ex situ conservation (protection of a species outside of its natural habitat). Please specify:
	59
	22
	14
	15
	12
	16
	17
	
	23

	Remove log jams
	60
	21
	
	
	
	
	
	
	

	Control invasive species in subterranean systems
	
	
	
	
	
	
	
	
	

	Control problematic native species in subterranean systems
	
	
	
	
	
	
	
	
	

	Enhance corridors in subterranean systems
	
	
	
	
	
	
	
	
	

	Reduce recreational overuse of subterranean systems
	
	
	
	
	
	
	
	
	

	Reestablish natural disturbance regimes in subterranean systems
	
	
	
	
	
	
	
	
	

	Restore habitats and natural systems in subterranean systems
	
	
	
	
	
	
	
	
	

	Education and Awareness
	2
	2
	2
	2
	1
	1
	2
	
	3

	Educational programs in general
	1
	1
	2
	2
	1
	2
	1
	
	1

	Educational programs specifically for K-12
	2
	3
	1
	1
	2
	1
	3
	
	2

	Training programs for stakeholders
	3
	2
	3
	3
	3
	3
	2
	
	3

	Improvement of signage and other communication materials in conservation areas
	4
	4
	4
	4
	4
	4
	4
	
	4

	Land/Water Protection
	3
	3
	5
	1
	3
	3
	3
	
	1

	Acquire currently unprotected wetlands
	1
	
	
	
	
	
	
	
	2

	Acquire currently unprotected grasslands
	2
	
	
	
	
	
	2
	
	

	Preserve currently existing corridors
	3
	1
	1
	1
	1
	2
	3
	
	1

	Reduce conversion to cropland
	4
	2
	2
	4
	3
	1
	1
	
	3

	Acquire currently unprotected aquatic systems (manage and/or educate for easement habitat values)
	5
	4
	
	
	
	
	
	
	

	Acquire conservation easements to protect important wildlife habitats
	6
	3
	3
	5
	2
	3
	5
	
	4

	Acquire currently unprotected barren lands
	7
	
	
	3
	
	
	
	
	

	Build/strengthen CRP partnerships
	8
	5
	4
	2
	4
	4
	4
	
	5

	Acquire currently unprotected forests
	9
	
	
	
	
	5
	
	
	

	Acquire currently unprotected subterranean systems
	
	
	
	
	
	
	
	
	

	Law and Policy
	4
	4
	4
	4
	4
	4
	4
	
	4

	Improve compliance with and enforcement of current policies
	1
	1
	3
	1
	1
	4
	2
	
	1

	Reduce urban sprawl through planning and zoning
	2
	3
	4
	3
	2
	2
	3
	
	3

	Increase regulations on invasive species
	3
	5
	1
	5
	3
	1
	4
	
	4

	Change current laws, policies, and regulations. Please specify:
	4
	7
	2
	2
	5
	3
	1
	
	2

	Increase compliance of existing rules and regulations for aquatic systems
	5
	2
	
	
	
	
	
	
	

	Establish submergent vegetation control guidelines
	6
	4
	
	
	
	
	
	
	

	Set private sector standards and codes
	7
	6
	5
	4
	4
	5
	5
	
	5

	Establish legal lake levels
	8
	8
	
	
	
	
	
	
	

	Establish rules and guidelines for piers and other structures
	9
	9
	
	
	
	
	
	
	

	Livelihood, Economic, and Other Incentives
	5
	6
	3
	6
	6
	5
	6
	
	6

	Promote nonmonetary values of natural systems within the state
	1
	2
	1
	1
	2
	2
	1
	
	1

	Manage recreational opportunities to be compatible with fish and wildlife habitats
	2
	1
	2
	2
	1
	1
	2
	
	2

	Promote conservation payment programs (e.g., payment for ecosystem services, conservation easements)
	3
	3
	3
	6
	5
	3
	3
	
	4

	Support substitution of alternatives for environmentally harmful products and processes
	4
	4
	4
	3
	3
	4
	5
	
	3

	Promote market forces (e.g., creation of a nitrogen trading market, promotion of alternative agricultural markets) as a tool for conservation
	5
	5
	6
	5
	6
	5
	6
	
	5

	Link natural resources to livelihoods through nature tourism
	6
	6
	5
	4
	4
	6
	4
	
	6

	External Capacity Building
	6
	5
	6
	4
	5
	6
	5
	
	5

	Strengthen conservation financing
	1
	1
	4
	4
	3
	1
	1
	
	2

	Promote use of research and science in conservation decision-making processes
	2
	2
	2
	2
	2
	3
	3
	
	1

	Develop alliances and partnerships (e.g., between producers, landowners, and conservation professionals)
	3
	3
	1
	1
	1
	2
	2
	
	3

	Increase state’s capacity for research and monitoring of conservation actions
	4
	4
	3
	3
	5
	4
	4
	
	4

	Promote green infrastructure
	5
	5
	5
	5
	4
	5
	6
	
	5

	Develop institutions and civil society
	6
	6
	6
	6
	6
	6
	5
	
	6

	
	Indicates a tie within this habitat type



SUMMARY OF REGIONAL MEETING

The regional meetings for the Corn Belt region was held on Monday 6 October 2014 from 1:00 – 4:00 pm EDT at the Hamilton County Fairgrounds in Noblesville, Indiana. Thirty people were in attendance representing several government agencies, non-profit organizations, and the general public. Organizations and agencies attending included: Indiana Division of Forestry, Indiana Division of Fish and Wildlife, Indiana Division of State Parks and Reservoirs, Indiana Division of Nature Preserves, Indiana Forest and Woodland Owners Association, Indiana Wildlife Federation, Indianapolis Zoo, etc….	Comment by Chapman, Robert N: Since the sign in sheets seem to be AWOL, please add any agencies or organizations that you can remember. I am I remembering correctly that the Indianapolis zoo was there?

Participants were divided into five groups to identify priority actions items for successful implementation of the Comprehensive Wildlife Strategy in the Corn Belt region. Twelve priority actions were identified as important (Table ??). Two actions identified by all groups were to develop and promote farming technologies and practices that have conservation benefits and to develop alliances and partnerships. Control of invasive species in HABITAT and education programs in general were both identified as major priority action items for this region.


	Table ??. Priority actions for the Corn Belt as identified by participants during the regional meeting. *-action items identified by two groups, **-action items identified by 3 groups, ***-action items identified by at least four groups

	Action Item Number
	Action Item Description

	1*
	Restore and integrate diversity of habitats into crop-production dominated landscapes  more of an overarching goal

	2*
	Reduce losses of fish and wildlife habitats due to agriculture, urban sprawl, commercial development, etc.

	6*
	Increase acres of riparian buffers

	8*
	Link existing habitat blocks through corridor enhancement

	20***
	Develop and promote farming technologies and practices that have conservation benefits (e.g., cover crops, no till)

	21*
	Restore habitats and natural systems in HABITAT

	34**
	Control invasive species in HABITAT

	73**
	Educational programs in general

	74*
	Educational programs specifically for K-12

	77*
	Preserve currently existing corridors

	78*
	Acquire currently unprotected Habitat

	103***
	Develop alliances and partnerships (e.g., between producers, landowners, and conservation professionals)




CONSERVATION OPPORTUNITY AREAS

Participants in the Corn Belt regional meeting identified 59 conservation opportunity areas and four opportunity corridors within the region. Those areas are represented in Figure ??
Figure ??[image: C:\Users\rnchapma\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\COAs_Region3.jpg]


Key items are the most significant specific threats and most important conservation actions across all major categories for fish and wildlife habitats for a land type within a region. Significance/importance is determined by mean rating within that land type. More threats or actions may be listed as result of threats/actions having identical average ratings and are tied.

Aquatic Systems in the Corn Belt (Region 3)

Definition: All water habitats, both flowing and stationary, excluding wetlands.

Key threats to fish and wildlife habitats:
Invasive/alien species
Conversion of natural habitats to other land uses
Agriculture, residential, and forestry effluents
Changing frequency, duration, and intensity of floods
Annual and perennial nontimber crops
Changing frequency, duration, and intensity of drought
Temperature extremes
Shifting and alteration of habitats due to climate change
Conversion of habitat to annual crops
Diseases
Low genetic diversity (due to reduced population size, species inbreeding, etc.)

Key conservation actions for fish and wildlife habitats:
Develop and promote farming technologies and practices that have conservation benefits (e.g., cover crops, no till)
Reduce nutrient and toxin loads (e.g., heavy metals, pharmaceuticals, fertilizers, insecticides)
Preserve currently existing corridors
Reduce losses of fish and wildlife habitats (due to agriculture, urban sprawl, commercial development, etc.)
Educational programs in general
Increase acres of riparian buffers
Strengthen conservation financing
Link existing habitat blocks through corridor enhancement in aquatic systems
Reduce conversion to cropland
Reduce stream bank erosion

Agricultural Lands in the Corn Belt (Region 3)

Definition: Lands devoted to commodity production, including intensively managed nonnative grasses, row crops, fruit and nut-bearing trees.

Key threats to fish and wildlife habitats:
Conversion of natural habitats to other land uses
Invasive/alien species
Conversion of habitat to annual crops
Agriculture, residential, and forestry effluents
Changing frequency, duration, and intensity of floods
Annual and perennial nontimber crops
Housing and urban areas
Changing frequency, duration, and intensity of drought
Diseases
Plant diseases

Key conservation actions for fish and wildlife habitats:
Preserve currently existing corridors
Reduce losses of fish and wildlife habitats (due to agriculture, urban sprawl, commercial development, etc.)
Develop and promote farming technologies and practices that have conservation benefits (e.g., cover crops, no till)
Restore and integrate diversity of habitats into  crop-production dominated landscapes
Develop alliances and partnerships (e.g., between producers, landowners, and conservation professionals)
Promote use of research and science in conservation decision-making processes
Reduce conversion to cropland
Increase acres of riparian buffers
Acquire conservation easements to protect important wildlife habitats
Build/strengthen CRP partnerships


Barren Lands in the Corn Belt (Region 3)

Definition: Lands dominated by exposed rock or minerals with sparse vegetation, including glades.

Key threats to fish and wildlife habitats:
Point source pollution from commercial/industrial sources
Shale gas development (e.g., fracking)
Utility and service lines
Invasive/alien species
Livestock farming and ranching
Conversion of natural habitats to other land uses
Plant diseases
Conversion of habitat to annual crops
Changing frequency, duration, and intensity of floods
Housing and urban areas
Changing frequency, duration, and intensity of drought
Diseases
Roads and railroads
Runoff from roads/service corridors
Household sewage and urban water waste
Commercial and industrial areas
Forestry practices (e.g., silvicultural methods leading to the lack of early successional habitat)
Air pollution (e.g., smoke, mercury emissions)
Chemical spills
Excess energy (e.g., noise/light pollution, warm water discharge, etc.)
Oil and gas drilling
Fossil fuel energy production
Mining and quarrying
Flight paths
Shipping lanes

Key conservation actions for fish and wildlife habitats:
Improve compliance with and enforcement of current policies
Reduce nutrient and toxin loads (e.g., heavy metals, pharmaceuticals, fertilizers, insecticides)
Develop alliances and partnerships (e.g., between producers, landowners, and conservation professionals)
Improve drainage management
Increase acres of riparian buffers
Develop and promote farming technologies and practices that have conservation benefits (e.g., cover crops, no till)
Species reintroduction. Please specify:
Protect adjacent buffer zones
Link existing habitat blocks through corridor enhancement in barren lands
Control invasive species in barren lands
Reestablish natural disturbance regimes in barren lands


Developed Lands in the Corn Belt (Region 3)

Definition: Highly impacted lands, intensively modified to support human habitation, transportation, commerce, and recreation.

Key threats to fish and wildlife habitats:
Shale gas development (e.g., fracking)
Invasive/alien species
Housing and urban areas
Diseases
Changing frequency, duration, and intensity of floods
Conversion of natural habitats to other land uses
Conversion of habitat to annual crops
Commercial and industrial areas
Fossil fuel energy production
Roads and railroads
Problematic native species (e.g., overabundant native deer or algae)

Key conservation actions for fish and wildlife habitats:
Reduce losses of fish and wildlife habitats (due to agriculture, urban sprawl, commercial development, etc.)
Preserve currently existing corridors
Restore and integrate diversity of habitats into developed landscapes
Reduce urban sprawl through planning and zoning
Improve compliance with and enforcement of current policies
Control invasive species in developed lands
Manage urban woodlots
Reduce nutrient and toxin loads (e.g., heavy metals, pharmaceuticals, fertilizers, insecticides)
Educational programs in general
Educational programs specifically for K-12

Forests in the Corn Belt (Region 3)

Definition: A plant community extending over a large area and dominated by trees, the crowns of which form an unbroken covering layer or canopy.

Key threats to fish and wildlife habitats:
Invasive/alien species
Conversion of natural habitats to other land uses
Housing and urban areas
Diseases
Conversion of habitat to annual crops
Changing frequency, duration, and intensity of floods
Changing frequency, duration, and intensity of drought
Problematic native species (e.g., overabundant native deer or algae)
Shifting seasons/phenology
Runoff from roads/service corridors
Shale gas development (e.g., fracking)

Key conservation actions for fish and wildlife habitats:
Control invasive species in forests
Reduce losses of fish and wildlife habitats (due to agriculture, urban sprawl, commercial development, etc.)
Reduce conversion to cropland
Strengthen conservation financing
Preserve currently existing corridors
Develop alliances and partnerships (e.g., between producers, landowners, and conservation professionals)
Promote use of research and science in conservation decision-making processes
Educational programs specifically for K-12
Educational programs in general
Increase acres of riparian buffers


Grasslands in the Corn Belt (Region 3)

Definition: Open area dominated by grass species, for example, prairies or reclaimed minelands.

Key threats to fish and wildlife habitats:
Invasive/alien species
Low genetic diversity (due to reduced population size, species inbreeding, etc.)
Conversion of natural habitats to other land uses
Conversion of habitat to annual crops
Agriculture, residential, and forestry effluents
Housing and urban areas
Changing frequency, duration, and intensity of floods
Household sewage and urban water waste
Changing frequency, duration, and intensity of drought
Forestry practices (e.g., silvicultural methods leading to the lack of early successional habitat)

Key conservation actions for fish and wildlife habitats:
Reduce conversion to cropland
Strengthen conservation financing
Develop alliances and partnerships (e.g., between producers, landowners, and conservation professionals)
Restore habitats and natural systems in grasslands
Reduce losses of fish and wildlife habitats (due to agriculture, urban sprawl, commercial development, etc.)
Promote use of research and science in conservation decision-making processes
Increase state’s capacity for research and monitoring of conservation actions
Acquire currently unprotected grasslands
Reestablish natural disturbance regimes in grasslands
Preserve currently existing corridors


Wetlands in the Corn Belt (Region 3)

Definition: Area temporarily or permanently flooded, supporting woody and/or herbaceous vegetation.

Key threats to fish and wildlife habitats:
Invasive/alien species
Agriculture, residential, and forestry effluents
Changing frequency, duration, and intensity of drought
Conversion of natural habitats to other land uses
Shifting and alteration of habitats due to climate change
Commercial and industrial areas
Changing frequency, duration, and intensity of floods
Housing and urban areas
Shifting seasons/phenology
Household sewage and urban water waste

Key conservation actions for fish and wildlife habitats:
Promote use of research and science in conservation decision-making processes
Strengthen conservation financing
Reduce losses of fish and wildlife habitats (due to agriculture, urban sprawl, commercial development, etc.)
Preserve currently existing corridors
Acquire currently unprotected wetlands
Develop alliances and partnerships (e.g., between producers, landowners, and conservation professionals)
Restore habitats and natural systems in wetlands
Educational programs in general
Protect natural water regimes (e.g., withdraws, warm-water discharge)
Improve compliance with and enforcement of current policies


Table X. SGCN occurring in Agricultural Systems in the Corn Belt Region
	Taxa
	Group
	Scientific Name
	Common Name
	Cropland/ hedgerows

	Birds
	Cranes
	Grus americana
	Whooping Crane
	X

	
	
	Grus canadensis
	Sandhill Crane
	X

	
	Raptors
	Asio flammeus
	Short-eared Owl
	X

	
	
	Circus cyaneus
	Northern Harrier
	X

	
	
	Tyto alba
	Barn Owl
	X

	
	Shorebirds
	Bartramia longicauda
	Upland Sandpiper
	X

	
	
	Calidris subruficollis
	Buff-breasted Sandpiper
	X

	
	
	Pluvialis dominica
	American Golden-Plover
	X

	
	
	Tringa solitaria
	Solitary Sandpiper
	X

	
	Songbirds
	Cistothorus platensis
	Sedge Wren
	X

	
	
	Lanius ludovicianus
	Loggerhead Shrike
	X

	
	
	Sturnella neglecta
	Western Meadowlark
	X

	
	Waterfowl
	Cygnus buccinator
	Trumpeter Swan
	X

	Mammals
	Mustelids
	Mustela nivalis
	Least Weasel
	X

	
	
	Taxidea taxus
	American Badger
	X

	
	Rodents
	Geomys bursarius
	Plains Pocket Gopher
	X

	
	
	Spermophilus franklinii
	Franklin’s Ground Squirrel
	X

	Amphibians
	Frogs
	Lithobates blairi
	Plains Leopard Frog
	X

	
	
	Lithobates pipiens
	Northern Leopard Frog
	X

	Reptiles
	Snakes
	Sistrurus catenatus 
	Massasauga
	X

	
	Turtles
	Terrapene carolina
	Eastern Box Turtle
	X

	
	
	Terrapene ornata
	Ornate Box Turtle
	X




Table X. SGCN occurring in Aquatic Systems in the Corn Belt Region
	Taxa
	Group
	Scientific Name
	Common Name
	Big rivers
	Medium rivers
	Low gradient
	Moderate gradient
	High gradient

	Birds
	Cranes
	Grus americana
	Whooping Crane
	
	
	
	
	

	
	
	Grus canadensis
	Sandhill Crane
	
	
	X
	X
	

	
	Herons, …
	Ardea alba
	Great Egret
	X
	X
	X
	X
	

	
	
	Botaurus lentiginosus
	American Bittern
	
	
	
	
	

	
	
	Ixobrychus exilis
	Least Bittern
	
	
	
	
	

	
	
	Nyctanassa violacea
	Yellow-crowned Night-Heron
	
	
	
	
	

	
	
	Nycticorax nycticorax
	Black-crowned Night-Heron
	
	
	X
	X
	

	
	Rails
	Gallinula galeata
	Common Gallinule
	
	
	
	
	

	
	
	Rallus limicola
	Virginia Rail
	
	
	
	
	

	
	Raptors
	Falco peregrinus
	Peregrine Falcon
	
	
	
	
	

	
	
	Haliaeetus leucocephalus
	Bald Eagle
	X
	X
	
	X
	X

	
	
	Ictinia mississippiensis
	Mississippi Kite
	X
	X
	
	X
	X

	
	
	Pandion haliaetus
	Osprey
	X
	X
	
	X
	X

	
	Shorebirds
	Arenaria interpres
	Ruddy Turnstone
	
	
	
	
	

	
	
	Charadrius melodus
	Piping Plover
	
	
	
	
	

	
	
	Limnodromus griseus
	Short-billed Dowitcher
	
	
	
	
	

	
	
	Phalaropus tricolor
	Wilson’s Phalarope
	
	
	
	
	

	
	
	Tringa melanoleuca
	Greater Yellowlegs
	
	
	
	
	

	
	
	Tringa solitaria
	Solitary Sandpiper
	
	X
	X
	
	

	
	Songbirds
	Cistothorus palustris
	Marsh Wren
	
	
	
	
	

	
	Terns
	Chlidonias niger
	Black Tern
	X
	X
	X
	
	

	
	
	Sternula antillarum athalassos
	Interior Least Tern
	X
	X
	
	
	

	
	Waterfowl
	Cygnus buccinator
	Trumpeter Swan
	
	
	
	
	

	Mammals
	Shrews and Moles
	Condylura cristata
	Star-nosed Mole
	
	
	
	
	

	Amphibians
	Aquatic Salamanders
	Necturus maculosus
	Common Mudpuppy
	X
	X
	
	
	

	
	Frogs
	Acris crepitans
	Northern Cricket Frog
	
	
	X
	
	

	
	
	Lithobates blairi
	Plains Leopard Frog
	
	X
	X
	X
	

	
	
	Lithobates pipiens
	Northern Leopard Frog
	
	X
	X
	X
	

	
	Salamanders
	Ambystoma laterale
	Blue-spotted Salamander
	
	
	
	
	

	Reptiles
	Turtles
	Clemmys guttata
	Spotted Turtle
	
	
	X
	
	

	
	
	Emydoidea blandingii
	Blanding’s Turtle
	
	X
	X
	
	

	Fish
	Carps and Minnows
	Clinostomus elongatus
	Redside Dace
	
	X
	
	X
	

	
	Lampreys
	Ichthyomyzon fossor
	Northern Brook Lamprey
	
	X
	X
	X
	

	
	Perches
	Etheostoma maculatum
	Spotted Darter
	
	X
	
	X
	X

	
	
	Etheostoma tippecanoe
	Tippecanoe Darter
	
	X
	
	X
	

	
	
	Percina evides
	Gilt Darter
	
	X
	
	X
	X

	
	Suckers
	Moxostoma valenciennesi
	Greater Redhorse
	X
	X
	
	X
	X

	
	Trouts and Salmons
	Coregonus artedi
	Cisco
	X
	
	
	
	

	Mollusks
	Mussels
	Cyprogenia stegaria
	Fanshell
	X
	X
	
	
	

	
	
	Epioblasma torulosa rangiana
	Northern Riffleshell
	
	X
	
	
	X

	
	
	Epioblasma triquetra
	Snuffbox
	X
	X
	
	
	

	
	
	Lampsilis fasciola
	Wavyrayed Lampmussel
	X
	X
	
	
	

	
	
	Obovaria subrotunda
	Round Hickorynut
	X
	X
	X
	X
	

	
	
	Plethobasus cyphyus
	Sheepnose
	X
	X
	X
	X
	

	
	
	Pleurobema clava
	Clubshell
	X
	X
	
	
	

	
	
	Ptychobranchus fasciolaris
	Kidneyshell
	X
	X
	
	X
	X

	
	
	Quadrula cylindrica cylindrica
	Rabbitsfoot
	X
	X
	
	X
	

	
	
	Simpsonaias ambigua
	Salamander Mussel
	X
	X
	
	X
	

	
	
	Toxolasma lividum
	Purple Lilliput
	
	X
	X
	
	X

	
	
	Villosa fabalis
	Rayed Bean
	
	X
	
	
	

	
	
	Villosa lienosa
	Little Spectaclecase
	X
	X
	X
	X
	

	
	Snails
	Campeloma decisum
	Pointed Campeloma
	U
	U
	U
	U
	U

	
	
	Lymnaea stagnalis
	Swamp Lymnaea
	U
	U
	U
	U
	U




Table X. SGCN occurring in Aquatic Systems in the Corn Belt Region (continued)
	Pools
	Riffles
	Springs/ spring brooks
	Creeks
	Lakes-Shallow water
	Lakes-Deep water
	Lake Michigan
	Comments

	
	
	
	
	X
	
	
	

	
	
	
	
	X
	
	
	

	X
	X
	X
	X
	X
	
	X
	

	
	
	
	
	X
	
	
	Can use impoundments.

	
	
	
	
	X
	
	
	

	
	
	
	
	X
	
	
	

	X
	
	
	
	X
	
	X
	

	
	
	
	
	X
	
	
	

	
	
	X
	
	X
	
	
	

	
	
	
	
	
	
	X
	Can use impoundments.

	
	
	
	
	X
	X
	X
	Can use impoundments and borrow pits.

	
	
	
	
	X
	X
	
	

	
	
	
	
	X
	X
	X
	Can use impoundments and borrow pits.

	
	
	
	
	X
	
	X
	

	
	
	
	
	
	
	X
	

	
	
	
	
	X
	
	X
	

	
	
	
	
	X
	
	
	

	
	
	
	
	X
	
	
	

	
	
	
	X
	X
	
	
	

	
	
	
	
	X
	
	
	

	
	
	
	
	X
	X
	
	Can use impoundments.

	
	
	
	
	X
	X
	
	Can use borrow pits.

	
	
	
	
	X
	
	
	Can use impoundments.

	
	
	
	
	X
	
	
	

	
	
	
	X
	X
	X
	
	Requires silt-free areas for nesting.

	X
	
	
	X
	X
	
	
	

	X
	
	X
	X
	X
	
	
	

	X
	
	X
	X
	X
	
	
	

	
	
	
	
	X
	
	
	

	X
	
	
	X
	X
	
	
	

	X
	
	
	X
	X
	
	
	

	X
	X
	X
	X
	
	
	
	

	X
	X
	
	X
	
	
	
	

	X
	X
	
	X
	
	
	
	

	
	X
	
	
	
	
	
	

	X
	X
	
	X
	
	
	
	

	X
	
	
	
	X
	X
	
	

	
	
	
	
	X
	X
	X
	

	
	
	
	
	
	
	
	

	
	X
	
	X
	
	
	
	

	
	X
	
	
	
	
	
	

	
	X
	
	X
	
	
	
	

	
	X
	
	
	X
	
	
	

	
	X
	
	
	
	
	
	

	
	X
	
	X
	
	
	
	

	
	X
	
	X
	X
	X
	
	

	
	X
	
	X
	
	
	
	

	
	
	
	X
	X
	
	
	

	
	X
	
	X
	
	
	
	

	
	X
	
	X
	X
	
	
	

	X
	X
	
	X
	
	
	
	

	U
	U
	U
	U
	U
	U
	U
	Can be found in areas with decent current in rivers or lakes over sand.

	U
	U
	U
	U
	U
	U
	U
	Can be found in slower moving areas/backwaters of rivers or lakes.




Table X. SGCN occurring in Barren Lands in the Corn Belt Region
	Taxa
	Group
	Scientific Name
	Common Name
	Sand/ dunes
	Cliffs/ rock outcrops
	Bare rock/ talus
	Comments

	Birds
	Raptors
	Falco peregrinus
	Peregrine Falcon
	
	X
	
	

	
	
	Haliaeetus leucocephalus
	Bald Eagle
	
	X
	
	

	
	Shorebirds
	Charadrius melodus
	Piping Plover
	X
	
	
	

	
	
	Pluvialis dominica
	American Golden-Plover
	X
	
	
	

	
	Songbirds
	Setophaga kirtlandii
	Kirtland’s Warbler
	X
	
	
	

	
	Terns
	Sternula antillarum athalassos
	Interior Least Tern
	X
	
	
	

	Mammals
	Rodents
	Spermophilus franklinii
	Franklin’s Ground Squirrel
	X
	
	
	

	Amphibians
	Frogs
	Acris crepitans
	Northern Cricket Frog
	
	
	X
	Can use quarries.

	
	
	Lithobates pipiens
	Northern Leopard Frog
	
	
	X
	Can use quarries.




Table X. SGCN occurring in Developed Lands in the Corn Belt Region
	Taxa
	Group
	Scientific Name
	Common Name
	Suburban areas
	Urban areas

	Birds
	Nightjars
	Chordeiles minor
	Common Nighthawk
	X
	X

	
	Raptors
	Accipiter striatus
	Sharp-shinned Hawk
	X
	

	
	
	Falco peregrinus
	Peregrine Falcon
	
	X

	Mammals
	Bats
	Lasionycteris noctivagans
	Silver-haired Bat
	X
	

	
	
	Lasiurus borealis
	Eastern Red Bat
	X
	

	
	
	Lasiurus cinereus
	Hoary Bat
	X
	

	
	
	Myotis lucifugus
	Little Brown Myotis
	X
	

	
	
	Myotis sodalis
	Indiana Myotis
	X
	

	
	
	Nycticeius humeralis 
	Evening Bat
	X
	

	
	
	Perimyotis subflavus
	Tri-colored Bat
	X
	

	
	Mustelids
	Mustela nivalis
	Least Weasel
	X
	

	Reptiles
	Snakes
	Clonophis kirtlandii
	Kirtland’s Snake
	X
	X




Table X. SGCN occurring in Forests in the Corn Belt Region
	Taxa
	Group
	Scientific Name
	Common Name
	Hardwood forests
	Conifer forests
	Mixed forests
	Hardwood woodlands
	Conifer woodlands
	Mixed woodlands

	Birds
	Nightjars
	Antrostomus vociferus
	Eastern Whip-poor-will
	X
	
	X
	X
	
	X

	
	Raptors
	Accipiter striatus
	Sharp-shinned Hawk
	X
	X
	X
	X
	X
	X

	
	
	Buteo lineatus
	Red-shouldered Hawk
	X
	
	X
	X
	
	X

	
	
	Buteo platypterus
	Broad-winged Hawk
	X
	
	X
	X
	
	X

	
	
	Haliaeetus leucocephalus
	Bald Eagle
	X
	X
	X
	X
	X
	X

	
	
	Ictinia mississippiensis
	Mississippi Kite
	X
	X
	X
	X
	X
	X

	
	Songbirds
	Helmitheros vermivorum
	Worm-eating Warbler
	X
	
	
	X
	
	

	
	
	Mniotilta varia
	Black-and-white Warbler
	X
	
	X
	X
	
	X

	
	
	Setophaga cerulea
	Cerulean Warbler
	X
	
	X
	X
	
	X

	
	
	Setophaga citrina
	Hooded Warbler
	X
	
	
	X
	
	

	
	
	Setophaga kirtlandii
	Kirtland’s Warbler
	
	X
	
	
	
	

	Mammals
	Bats
	Lasionycteris noctivagans
	Silver-haired Bat
	X
	X
	X
	X
	X
	X

	
	
	Lasiurus borealis
	Eastern Red Bat
	X
	
	X
	X
	
	X

	
	
	Lasiurus cinereus
	Hoary Bat
	X
	X
	X
	X
	X
	X

	
	
	Myotis lucifugus
	Little Brown Myotis
	X
	
	X
	X
	
	X

	
	
	Myotis septentrionalis
	Northern Long-eared Myotis
	X
	X
	X
	X
	X
	X

	
	
	Myotis sodalis
	Indiana Myotis
	X
	
	X
	X
	
	X

	
	
	Nycticeius humeralis 
	Evening Bat
	X
	
	X
	X
	
	X

	
	
	Perimyotis subflavus
	Tri-colored Bat
	X
	
	X
	X
	
	X

	
	Mustelids
	Mustela nivalis
	Least Weasel
	X
	
	X
	X
	X
	X

	Amphibians
	Frogs
	Lithobates pipiens
	Northern Leopard Frog
	X
	
	
	
	
	

	
	Salamanders
	Ambystoma laterale
	Blue-spotted Salamander
	X
	
	X
	
	
	

	Reptiles
	Snakes
	Sistrurus catenatus 
	Massasauga
	
	
	
	X
	X
	X

	
	Turtles
	Terrapene carolina
	Eastern Box Turtle
	X
	X
	X
	X
	X
	X

	
	
	Terrapene ornata
	Ornate Box Turtle
	
	
	
	X
	
	




Table X. SGCN occurring in Grasslands in the Corn Belt Region
	Taxa
	Group
	Scientific Name
	Common Name
	Savan-nas
	Shrub-lands
	Herba-ceous grass-lands
	Old fields (early succes-sional)
	Comments

	Birds
	Cranes
	Grus americana
	Whooping Crane
	
	
	X
	
	

	
	
	Grus canadensis
	Sandhill Crane
	
	
	X
	
	

	
	Herons, ..
	Ardea alba
	Great Egret
	
	
	X
	
	

	
	
	Botaurus lentiginosus
	American Bittern
	
	
	X
	
	

	
	Nightjars
	Chordeiles minor
	Common Nighthawk
	
	
	X
	X
	

	
	Raptors
	Accipiter striatus
	Sharp-shinned Hawk
	
	
	
	X
	

	
	
	Asio flammeus
	Short-eared Owl
	X
	X
	X
	X
	

	
	
	Circus cyaneus
	Northern Harrier
	
	
	X
	X
	

	
	
	Ictinia mississippiensis
	Mississippi Kite
	X
	X
	X
	
	

	
	
	Tyto alba
	Barn Owl
	X
	
	X
	X
	

	
	Shorebirds
	Bartramia longicauda
	Upland Sandpiper
	
	
	X
	X
	

	
	
	Calidris subruficollis
	Buff-breasted Sandpiper
	
	
	X
	
	

	
	
	Pluvialis dominica
	American Golden-Plover
	
	
	X
	
	

	
	Songbirds
	Ammodramus henslowii
	Henslow’s Sparrow
	
	
	X
	X
	Can use Farm Bill Program lands.

	
	
	Cistothorus platensis
	Sedge Wren
	
	
	X
	X
	

	
	
	Lanius ludovicianus
	Loggerhead Shrike
	X
	X
	X
	X
	

	
	
	Setophaga kirtlandii
	Kirtland’s Warbler
	
	X
	
	
	

	
	
	Sturnella neglecta
	Western Meadowlark
	
	
	X
	X
	

	
	
	Vermivora chrysoptera
	Golden-winged Warbler
	X
	X
	
	X
	

	Mammals
	Bats
	Myotis lucifugus
	Little Brown Myotis
	X
	
	
	
	Can use recovering mine lands.

	
	
	Myotis septentrionalis
	Northern Long-eared Myotis
	X
	
	
	
	

	
	
	Myotis sodalis
	Indiana Myotis
	X
	
	
	
	Can use recovering mine lands.

	
	Mustelids
	Mustela nivalis
	Least Weasel
	
	X
	X
	X
	Can use hay lands and recovering mine lands.

	
	
	Taxidea taxus
	American Badger
	X
	X
	X
	
	Can use recovering mine lands and dunes.

	
	Rodents
	Geomys bursarius
	Plains Pocket Gopher
	X
	
	X
	
	

	
	
	Spermophilus franklinii
	Franklin’s Ground Squirrel
	X
	
	X
	
	Can use prairies and rights-of-way.

	Amphibians
	Frogs
	Acris crepitans
	Northern Cricket Frog
	X
	
	X
	
	

	
	
	Lithobates blairi
	Plains Leopard Frog
	X
	
	X
	
	

	
	
	Lithobates pipiens
	Northern Leopard Frog
	X
	
	X
	
	

	Reptiles
	Snakes
	Clonophis kirtlandii
	Kirtland’s Snake
	X
	
	X
	X
	

	
	
	Sistrurus catenatus 
	Massasauga
	X
	X
	X
	X
	

	
	
	Thamnophis butleri
	Butler’s Gartersnake
	X
	
	X
	
	

	
	Turtles
	Terrapene carolina
	Eastern Box Turtle
	
	
	X
	
	

	
	
	Terrapene ornata
	Ornate Box Turtle
	X
	X
	X
	
	Can use vegetated dunes and swales.




Table X. SGCN occurring in Wetlands in the Corn Belt Region
	Taxa
	Group
	Scientific Name
	Common Name
	Bogs/ fens
	Herbaceous wetlands
	Forested wetlands
	Shrub wetlands
	Ephemeral/ temporary wetlands
	Mudflats
	Riparian zones

	Birds
	Cranes
	Grus americana
	Whooping Crane
	X
	X
	
	
	X
	
	

	
	
	Grus canadensis
	Sandhill Crane
	X
	X
	
	
	
	
	X

	
	Herons, …
	Ardea alba
	Great Egret
	
	X
	X
	X
	X
	
	X

	
	
	Botaurus lentiginosus
	American Bittern
	
	X
	
	X
	X
	
	X

	
	
	Ixobrychus exilis
	Least Bittern
	X
	X
	
	X
	
	
	X

	
	
	Nyctanassa violacea
	Yellow-crowned Night-Heron
	
	X
	X
	
	
	
	X

	
	
	Nycticorax nycticorax
	Black-crowned Night-Heron
	
	X
	X
	X
	X
	
	X

	
	Rails
	Gallinula galeata
	Common Gallinule
	
	X
	
	
	
	
	

	
	
	Laterallus jamaicensis
	Black Rail
	
	X
	
	
	
	
	

	
	
	Rallus elegans
	King Rail
	
	X
	
	X
	
	
	

	
	
	Rallus limicola
	Virginia Rail
	X
	X
	
	
	
	
	X

	
	Raptors
	Accipiter striatus
	Sharp-shinned Hawk
	
	
	
	
	
	
	X

	
	
	Asio flammeus
	Short-eared Owl
	X
	X
	
	
	
	
	

	
	
	Buteo lineatus
	Red-shouldered Hawk
	
	
	X
	
	
	
	X

	
	
	Buteo platypterus
	Broad-winged Hawk
	
	
	X
	
	
	
	X

	
	
	Circus cyaneus
	Northern Harrier
	X
	X
	
	
	
	
	

	
	
	Falco peregrinus
	Peregrine Falcon
	
	X
	
	
	
	
	X

	
	
	Haliaeetus leucocephalus
	Bald Eagle
	
	X
	X
	
	
	
	X

	
	
	Ictinia mississippiensis
	Mississippi Kite
	
	
	X
	
	
	
	X

	
	
	Pandion haliaetus
	Osprey
	
	X
	X
	
	
	
	X

	
	
	Tyto alba
	Barn Owl
	
	X
	
	
	
	
	X

	
	Shorebirds
	Arenaria interpres
	Ruddy Turnstone
	
	X
	
	
	
	X
	X

	
	
	Calidris subruficollis
	Buff-breasted Sandpiper
	
	
	
	
	X
	X
	X

	
	
	Charadrius melodus
	Piping Plover
	
	X
	
	
	
	X
	X

	
	
	Limnodromus griseus
	Short-billed Dowitcher
	
	X
	
	
	X
	X
	X

	
	
	Phalaropus tricolor
	Wilson’s Phalarope
	
	X
	
	
	X
	X
	X

	
	
	Pluvialis dominica
	American Golden-Plover
	
	X
	
	
	X
	X
	X

	
	
	Tringa melanoleuca
	Greater Yellowlegs
	
	X
	
	
	X
	X
	X

	
	
	Tringa solitaria
	Solitary Sandpiper
	X
	X
	X
	
	X
	X
	X

	
	Songbirds
	Cistothorus palustris
	Marsh Wren
	
	X
	
	
	
	
	

	
	
	Cistothorus platensis
	Sedge Wren
	X
	X
	
	
	
	
	X

	
	
	Mniotilta varia
	Black-and-white Warbler
	
	
	X
	
	
	
	X

	
	
	Setophaga cerulea
	Cerulean Warbler
	
	
	X
	
	
	
	X

	
	
	Vermivora chrysoptera
	Golden-winged Warbler
	X
	
	X
	
	
	
	X

	
	
	Xanthocephalus xanthocephalus
	Yellow-headed Blackbird
	
	X
	
	
	
	
	

	
	Terns
	Chlidonias niger
	Black Tern
	
	X
	
	
	
	
	X

	
	
	Sternula antillarum athalassos
	Interior Least Tern
	
	X
	
	
	
	
	X

	
	Waterfowl
	Cygnus buccinator
	Trumpeter Swan
	
	X
	
	
	X
	
	X

	Mammals
	Bats
	Lasionycteris noctivagans
	Silver-haired Bat
	
	
	
	
	
	
	X

	
	
	Lasiurus borealis
	Eastern Red Bat
	
	
	
	
	
	
	X

	
	
	Lasiurus cinereus
	Hoary Bat
	
	
	
	
	
	
	X

	
	
	Myotis lucifugus
	Little Brown Myotis
	
	
	X
	
	
	
	X

	
	
	Myotis septentrionalis
	Northern Long-eared Myotis
	
	
	X
	
	
	
	X

	
	
	Myotis sodalis
	Indiana Myotis
	
	
	X
	
	
	
	X

	
	
	Nycticeius humeralis 
	Evening Bat
	
	
	
	
	
	
	X

	
	
	Perimyotis subflavus
	Tri-colored Bat
	
	
	
	
	
	
	X

	
	Mustelids
	Mustela nivalis
	Least Weasel
	
	X
	
	
	
	
	X

	
	Rodents
	Spermophilus franklinii
	Franklin’s Ground Squirrel
	
	
	
	
	
	
	X

	
	Moles
	Condylura cristata
	Star-nosed Mole
	X
	X
	X
	X
	
	
	X

	Amphibians
	Frogs
	Acris crepitans
	Northern Cricket Frog
	X
	X
	
	X
	X
	
	X

	
	
	Lithobates blairi
	Plains Leopard Frog
	
	X
	
	X
	X
	
	X

	
	
	Lithobates pipiens
	Northern Leopard Frog
	X
	X
	
	X
	X
	
	X

	
	Salamanders
	Ambystoma laterale
	Blue-spotted Salamander
	
	
	X
	X
	X
	
	X

	
	
	Hemidactylium scutatum
	Four-toed Salamander
	X
	
	X
	X
	X
	
	X

	Reptiles
	Snakes
	Clonophis kirtlandii
	Kirtland’s Snake
	X
	X
	
	X
	X
	
	X

	
	
	Sistrurus catenatus 
	Massasauga
	X
	X
	X
	X
	X
	
	X

	
	
	Thamnophis butleri
	Butler’s Gartersnake
	
	X
	
	
	X
	
	X

	
	Turtles
	Clemmys guttata
	Spotted Turtle
	X
	X
	X
	X
	X
	
	X

	
	
	Emydoidea blandingii
	Blanding’s Turtle
	
	X
	X
	X
	X
	
	X

	
	
	Terrapene ornata
	Ornate Box Turtle
	
	
	
	
	
	
	X
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HABITAT CONDITIONS (2ND ELEMENT)
Changes in Land Cover
Most land cover in the Valleys & Hills Region consists of cultivated crops (55.5%), followed by forests (24.9%), developed lands (9.1%), and grasslands (including hay and pasture; 6.8%) (see Figure # below). Compared to other regions (with the exception of the Great Lakes Region), the Valleys & Hills Region has a high percentage of open water (2.1%). It is also more forested than regions of northern Indiana (24.9%), but is the least forested planning region in southern Indiana. Wetlands are also more abundant (1.4%) than other regions in southern Indiana. 	Comment by Rita: Figure #: Distribution of land cover in the Valleys & Hills Region in 2001 and 2011
The Valleys & Hills region has experienced changes in habitat coverage over the past 10 years. Aquatic systems, barren lands, developed lands, grasslands, and wetlands increased, and agriculture and forests decreased (see Table # below). These habitats were mostly lost to urban development; agriculture lost the most cover in terms of total acreage (see Figure #). Percentage-wise, the greatest losses were seen in deciduous forest (-1.2%) and evergreen forest (-2.0%). The greatest increases were seen in shrubland (+35.6%), medium-intensity developed lands (+33.1%), and high-intensity developed lands (+17.7%) (see Appendix # for habitat definitions). Barren lands increased from 0.1% of total land cover to 0.2%, a net gain of 232.3%. This increase may be due to expansion of surface mining, which is prevalent in the Valleys & Hills Region.	Comment by Rita: Table #: Changes in land cover in the Valleys & Hills Region according to the National Land Cover Database, 2001-2011	Comment by Rita: Figure #: Losses and gains in land cover types in the Valleys & Hills Region between 2001 and 2011	Comment by Rita: Appendix #: List of habitat definitions.	Comment by Rita: Just a guess.


Table #. Changes in land cover in the Valleys & Hills Region according to the National Land Cover Database, 2001-2011.
	Major Habitat Type
	NLCD Land Cover
	Acres - 2001
	Percent of Total
	Acres - 2011
	Percent of Total
	Acres Lost
	Percent Loss
	Acres Gained
	Percent Gain
	Net Change
	Percent Change

	Agriculture
	
	
	
	
	
	
	
	
	
	
	

	
	Cultivated Crops
	1,959,569
	55.8
	1,948,438
	55.5
	12,987
	0.7
	1,856
	0.1
	-11,131
	- 0.6

	Aquatic Systems
	
	
	
	
	
	
	
	
	
	
	

	
	Open Water
	71,458
	2.0
	74,624
	2.1
	841
	1.2
	4,007
	5.6
	3,165
	+ 4.4

	Barren Lands
	
	
	
	
	
	
	
	
	
	
	

	
	Barren Land
	1,876
	0.1
	6,234
	0.2
	288
	15.3
	4,646
	247.6
	4,358
	+ 232.3

	Developed Lands
	
	
	
	
	
	
	
	
	
	
	

	
	All Developed Lands
	307,775
	8.8
	318,303
	9.1
	6
	0.0
	10,534
	3.4
	10,528
	+ 3.4

	
	Open Space
	219,402
	6.2
	218,703
	6.2
	5,216
	2.4
	4,516
	2.1
	-699
	- 0.3

	
	Low Intensity
	58,678
	1.7
	61,604
	1.8
	2,234
	3.8
	5,160
	8.8
	2,926
	+ 5.0

	
	Medium Intensity
	19,831
	0.6
	26,391
	0.8
	360
	1.8
	6,920
	34.9
	6,560
	+ 33.1

	
	High Intensity
	9,864
	0.3
	11,606
	0.3
	265
	2.7
	2,007
	20.3
	1,742
	+ 17.7

	Forest Lands
	
	
	
	
	
	
	
	
	
	
	

	
	All Forests
	885,847
	25.2
	875,290
	24.9
	11,836
	1.3
	1,278
	0.1
	-10,558
	- 1.2

	
	Deciduous Forest
	850,650
	24.2
	840,766
	23.9
	10,942
	1.3
	1,058
	0.1
	-9,884
	- 1.2

	
	Evergreen Forest
	35,009
	1.0
	34,322
	1.0
	926
	2.6
	239
	0.7
	-687
	- 2.0

	
	Mixed Forest
	188
	0.0
	201
	0.0
	1
	0.6
	14
	7.7
	13
	+ 7.1

	Grasslands
	
	
	
	
	
	
	
	
	
	
	

	
	All Grasslands
	237,437
	6.8
	239,776
	6.8
	2,062
	0.9
	4,402
	1.9
	2,339
	+ 1.0

	
	Hay/Pasture
	208,304
	5.9
	206,824
	5.9
	1,668
	0.8
	188
	0.1
	-1,480
	- 0.7

	
	Herbaceous
	28,255
	0.8
	31,762
	0.9
	429
	1.5
	3,936
	13.9
	3,507
	+ 12.4

	
	Shrubland
	877
	0.0
	1,189
	0.0
	34
	3.9
	346
	39.5
	312
	+ 35.6

	Wetlands
	
	
	
	
	
	
	
	
	
	
	

	
	All Wetlands
	47,981
	1.4
	49,279
	1.4
	387
	0.8
	1,685
	3.5
	1,298
	+ 2.7

	
	Woody Wetlands
	36,834
	1.0
	37,051
	1.1
	328
	0.9
	545
	1.5
	218
	+ 0.6

	
	Herbaceous Wetlands
	11,148
	0.3
	12,228
	0.3
	175
	1.6
	1,255
	11.3
	1,080
	+ 9.7

	
	Total acres:
	3,511,944
	
	Total acres changed:
	28,407
	
	
	
	
	



Figure #. Distribution of land cover in the Valleys & Hills Region in 2001 and 2011.
[image: ]


Figure #. Losses and gains in land cover types in the Valleys & Hills Region between 2001 and 2011.
[image: ]


Key Habitat Types
Key habitat types are unique habitat communities that have conservation value in a given area. Technical experts participating in the Modelling Focus Group suggested that the following key habitat types in the Valleys & Hills Region are critical to conservation of SGCN:
20. Reclaimed minelands. Recovering mine lands are open areas created by total soil disturbance related to surface mining activities and revegetated with warm- or cool-season grasses.
21. Canebrakes. Canebrakes are areas with dense growth of cane.
22. Cypress swamps. These swamps are dominated by bald-cypress trees.
23. Flatwoods. Flatwoods are typically dominated by grasses and evergreen trees and are maintained by recurring fire.
24. Oxbows/backwaters/sloughs. The oxbows/backwaters/sloughs/embayments of Indiana are for the most part restricted to the southwest portion of Indiana and along the Ohio River forming Indiana’s southern boundary. These habitats vary highly in their structure and permanency, and are all associated with large river habitats. They characteristically have muck bottoms and function as important nursery areas for large river fish species. Although many of these habitats are natural, others are manmade. Embayments along the Ohio River are the result of the series of locks and dams that have been created along the Ohio River. Many oxbows are the result of stream channelization.
25. Riparian zones. Corridors bordering rivers and streams are vital for the health of in-stream habitat and are often used as travel corridors by many wildlife species.
26. Riverine systems. The Wabash and Patoka Rivers are the major rivers running through the Valleys & Hills Region.
27. Shrublands. Shrublands are transitional areas of mixed vegetation (i.e., grasses, small shrubs, trees, and forbs) undergoing natural succession to forest.
28. Emergent wetlands. These areas are shallowly flooded temporarily or permanently. Water may cover the bases of plants but will not inundate entire plants for prolonged periods of time.
29. Woody wetlands. These areas are temporarily or permanently flooded and can support woody vegetation.
Modelling Species
Technical experts participating in the Modelling Focus Group suggested the following terrestrial species as candidates for landscape-level modelling in the Valleys & Hills Region:
13. Birds: northern bobwhite, cerulean warbler, northern harrier, American woodcock, dickcissel, hooded warbler, king rail, least tern, loggerhead shrike, northern parula, pileated woodpecker, wood thrush, yellow-throated warbler
14. Mammals: Indiana myotis, little brown myotis, northern long-eared myotis, eastern red bat, southern flying squirrel, American beaver, bobcat, swamp rabbit, tri-colored bat
15. Amphibians: northern cricket frog, wood frog, crawfish frog, eastern spadefoot, spotted salamander
16. Reptiles: racer, copper-bellied watersnake, eastern box turtle, six-lined racerunner
Respondents to the Species Survey voted for species from this initial list based on habitat types and were given space to suggest additional species. The top-ranked species for the Valleys & Hills Region were:
13. Forests: swamp rabbit, pileated woodpecker, cerulean warbler, wood thrush, eastern box turtle, southern flying squirrel, copper-bellied watersnake, spotted salamander, eastern red bat
14. Grasslands: northern bobwhite, eastern box turtle, Henslow’s sparrow
15. Early successional: American woodcock, ruffed grouse
16. Wetlands/aquatic systems: copper-bellied watersnake, swamp rabbit, wood duck
Ultimately, the following species were chosen for landscape-level modelling for the Valleys & Hills Region (see Chapter VIII for methods): northern bobwhite, Henslow’s sparrow, cerulean warbler, American woodcock, swamp rabbit, copper-bellied watersnake.
Landscape-level Modelling Results
Landscape-level models were built for each of the species above that estimated the quality of current habitat conditions in the Valleys & Hills Region (see Chapter VIII and Appendix # for detailed methods).	Comment by Rita: Appendix #: detailed methods for landscape-level models.


Figure #. Habitat suitability scores for each representative species for the Valleys & Hills Region. Scores ranged from 0.00-1.00. Blue, yellow, and red represent areas of low, medium, and high habitat quality, respectively.
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Figure #. Average habitat suitability in the Valleys & Hills Region. Suitability scores assigned to each cell for each species were averaged to produce this map.
[image: ]


Figure #. Habitat suitability quartiles for averaged scores in the Valleys & Hills Region. Scores ranging from 0.00-1.00 were grouped into quartiles (0.00-0.25, 0.25-0.50, 0.50-0.75, 0.75-1.00) to produce this map.
[image: ]


Table #. Acres assigned to each habitat suitability quartile for each species chosen for landscape-level modelling in the Valleys & Hills Region.
	Quartile
	Cerulean Warbler
	Henslow's Sparrow
	Northern Bobwhite
	American Woodcock
	Copper-bellied Watersnake
	Swamp Rabbit
	Average Habitat Suitability

	1 (0.00-0.25)
	3,218,301
	3,457,159
	772,869
	2,470,826
	2,907,380
	2,710,815
	2,536,859

	2 (0.25-0.50)
	44,709
	15,759
	219,133
	124,410
	121,860
	757,424
	923,345

	3 (0.50-0.75)
	33,161
	9,031
	2,314,949
	291,371
	101,405
	23,667
	49,735

	4 (0.75-1.00)
	213,767
	29,995
	204,992
	623,331
	381,299
	20,037
	0





Figure #. Percentage of total acreage in the Valleys & Hills Region assigned to each habitat suitability quartile for species representing forest, grassland, early successional, and wetland habitat.



‘On-the-ground’ Action Scenarios
Survey respondents were also asked to assign 100 points of effort to actions that make a difference ‘on-the-ground’ (such as protection, restoration, or improvement in the quality of existing habitat). Scores for these actions were ranked, and the actions were assembled into three different scenarios for application to a landscape in a GIS environment (see Appendix # for methods). The ‘baseline’ scenario represented the average distribution of effort among ‘on-the-ground’ actions recommended by survey respondents. The ‘focused’ and ‘distributed’ scenarios represented how effort would be distributed if it were focused only on the top-priority actions, or spread out evenly among most the of the actions that were considered important, respectively. 	Comment by Rita: Appendix #. Extended survey analysis methods
Respondents to the Habitat Survey heavily emphasized protection and restoration of habitats in this exercise, especially wetlands, forests, and grasslands. Protection of these habitat types were the three top-ranked actions in every scenario. Other actions focusing on these habitat types were also ranked in the top 10 actions, including enhancing connectivity of wetland, forest, and grassland habitats, restoration of riparian zones, and creating new wetlands.
Although transformation of landscapes in a GIS environment was not possible with current knowledge of how Indiana landscapes change, in the future managers may find the following results useful in simulating landscape changes under alternative conservation action scenarios.
Table #. Percent effort to be devoted to ‘on-the-ground’ conservation actions (habitat protection, restoration, or improvement) under alternative future conservation action scenarios in the Valleys & Hills Region.
	Action
	Baseline scenario
	Focused scenario
	Distributed scenario

	Protect wetlands
	11%
	12%
	8%

	Protect forests
	11%
	12%
	9%

	Protect grasslands
	10%
	7%
	7%

	Restore grasslands
	5%
	7%
	3%

	Restore riparian zones
	5%
	6%
	3%

	Restore wetlands
	5%
	6%
	3%

	Preserve/create corridors between forest habitats
	5%
	6%
	5%

	Enhance wetland connectivity
	4%
	5%
	4%

	Preserve/create corridors between grassland habitats
	4%
	5%
	4%

	Create new wetlands
	4%
	0%
	2%

	Reduce conversion of wildlife habitat to cropland
	4%
	5%
	3%

	Implement fire regimes in grasslands
	4%
	5%
	2%

	Improve water quality in aquatic systems
	4%
	5%
	2%

	Diversify forest types (e.g., create forest openings)
	4%
	5%
	2%

	Actively manage wetlands for habitat quality
	3%
	0%
	2%

	Control invasive species in forests
	3%
	5%
	2%

	Preserve/create corridors between habitat within agricultural matrix
	3%
	0%
	3%

	Control invasive species in aquatic systems
	3%
	4%
	2%

	Manage nuisance species in forests
	2%
	4%
	2%

	Control invasive species in wetlands
	2%
	0%
	2%

	Control forest pests
	2%
	0%
	2%

	Preserve/create corridors between barren lands habitat
	0%
	0%
	0%

	Protect aquatic systems
	0%
	0%
	5%

	Increase acres enrolled in Classified Forest Program
	0%
	0%
	3%

	Create adequate vegetative buffers around wetlands
	0%
	0%
	3%

	Restore forests
	0%
	0%
	2%

	Restore aquatic systems
	0%
	0%
	2%

	Protect buffer zones around aquatic systems
	0%
	0%
	2%

	Improve drainage management to benefit aquatic systems
	0%
	0%
	2%

	Improve water quality in wetlands
	0%
	0%
	2%

	Reduce mowing during nesting season in grasslands
	0%
	0%
	2%

	Reestablish fire regimes in forests
	0%
	0%
	1%

	Control invasive species in grasslands
	0%
	0%
	1%

	Control invasive species in agricultural lands
	0%
	0%
	1%

	Manage nuisance wildlife populations in wetlands
	0%
	0%
	1%

	Manage nuisance wildlife populations in agricultural lands
	0%
	0%
	1%

	Control invasive species in barren lands
	0%
	0%
	0%

	Manage nuisance wildlife populations in barren lands
	0%
	0%
	0%

	Enhance pasture and hayland for wildlife 
	0%
	0%
	0%

	Improve soil health in agricultural lands
	0%
	0%
	0%

	Modify drainage management in agricultural lands
	0%
	0%
	0%

	Reduce mowing during nesting season in agricultural lands
	0%
	0%
	0%

	Restrict recreational overuse in aquatic systems
	0%
	0%
	0%

	Reestablish fire regimes in barrens and glades
	0%
	0%
	0%

	Restrict recreational overuse in forests
	0%
	0%
	0%

	Reduce negative impacts of drainage management on wetlands
	0%
	0%
	0%

	Protect barren lands
	0%
	0%
	0%

	Convert marginal cropland to wildlife habitat
	0%
	0%
	0%

	Restore wildlife habitat within agricultural matrix
	0%
	0%
	0%

	Restore barren lands
	0%
	0%
	0%



Modelling for Aquatic Systems

Within the Valley and Hills region the landscape level aquatic modeling predictions broke rankings for QHEI into 5 categories and rankings for IBI into 6 catergories.  For QHEI within this region the model estimated 123.3 miles in the excellent condition, 734.2 miles in good condition, 1885.1 miles in fair condition, 1604.9 miles in poor condition and 101.6 miles in very poor condition.  Figure X displays the linear miles of streams from within this region predicted to be in each QHEI category.  For IBI within this region the model estimated 25.2 miles in the excellent condition, 124.6 miles in good condition, 911.5 miles in fair condition, 3315.5 miles in poor condition, 69.7 miles in very poor condition and 2.5 miles in fish absent condition.  Figure X displays the linear miles of streams from within this region predicted to be in each IBI category.  
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Habitat Survey Results
When aggregated at the regional level, habitat quality was identified as satisfactory (36.8%) or poor (33.7%). Habitats were most frequently reported to be satisfactory by respondents in aquatic systems (68.8%), forests (38.1%), and wetlands (36.8%). Respondents most frequently reported that habitat quality was poor in agricultural lands (42.9%), developed lands (60.0%), and grasslands (47.1%). Barren lands was split equally between respondents choosing the “I don’t know” option, satisfactory, and good (all 33.3%). 
Respondents were asked to estimate the change in total amount of fish and wildlife habitat since 2005 for each of the major habitat types within a region. When aggregated at the regional level, respondents reported an overall decrease in amount of fish and wildlife habitats (46.4%).This was the most frequently reported response in agricultural lands (78.6%), developed lands (60.0%), forests (45.5%), grasslands (52.9%), and wetlands (52.6%). Respondents most frequently reported that amount of habitat had stayed the same in aquatic systems (76.5%) and barren lands (66.7%). 
Respondents were also asked to predict changes in total amount of fish and wildlife habitat over the next 10 years for each of the major habitat types within a region. When aggregated at the regional level, respondents expected the decrease in amount of habitat to continue (49.5%). This was the most frequently reported response in agricultural lands (69.2%), developed lands (80.0%), forests (57.1%), grasslands (52.9%), and wetlands (52.6%). Respondents expected amount of habitat to remain the same in aquatic systems (52.9%). Respondents for barren lands were split evenly between reporting an anticipated decrease in habitat, an anticipated increase in habitat, and choosing the “I don’t know” option (33.3% each). 
Respondents were asked to estimate changes in the overall quality of fish and wildlife habitat since 2005 for each of the major habitat types within a region. When aggregated at the regional level, respondents reported that habitat quality had decreased (43.3%) or remained about the same (38.1%). Respondents had most frequently reported that habitat quality had remained the same in aquatic systems (70.6%), barren lands (66.7%), and forests (45.5%). Respondents most frequently reported that habitat quality had decreased in agricultural lands (78.6%), developed lands (80.0%), and grasslands (52.9%). Respondents equally reported that habitat quality in wetlands had remained the same or decreased over the past 10 years (both 31.6%). 
Respondents were also asked to predict changes in overall quality of fish and wildlife habitat over the next 10 years for each habitat type within the region. When aggregated at the regional level, respondents expected the decrease in habitat quality to continue (46.4%). This was the most frequently reported response in agricultural lands (64.3%), developed lands (80.0%), forests (54.5%), and grasslands (58.8%). Respondents expected quality of habitat to remain the same in aquatic systems (70.6%) and wetlands (52.6%). Respondents for barren lands were split evenly between reporting an anticipated decrease in habitat quality, expecting habitat quality to remain the same, and choosing the “I don’t know” option (33.3% each).
THREATS AFFECTING HABITATS (3RD ELEMENT)
Element three partially requires the description of threats to species of greatest conservation need and their habitats. This CWS identifies a habitat-centric perspective in order to manage for the conservation of species in Indiana. This section utilizes the same hierarchical method of identifying and rating threats outlined in Chapter VIII. Full survey results are summarized in Appendix ABC. Category rankings are outlined in Table #a; specific threat rankings are outlined in Table #b.
Agriculture and aquaculture, invasive and other problematic species and genes, and residential and commercial development received mean ratings as categories between significant and moderate threats. All other threat categories, with the exception of biological resource use were, on average, rated between moderate and minor threat. Biological resource use was rated as minor to not a threat as a category.
Agriculture and aquaculture was the top ranked threat regionally and within each habitat type with the exception of developed lands. Conversion of habitat to agriculture as well as annual and perennial nontimber crops in general were identified as the most significant threats in this area. Respondents noted particular threats may stem from the draining and destruction of wetlands for agricultural purposes. Livestock was rated as a moderate to minor threat, while both aquaculture and wood and pulp plantations were not identified above a minor threat across habitat types.
Invasive and other problematic species and genes was rated relatively high across habitat types, but especially highly in grasslands and wetlands. Alien species was identified as the most significant threat across habitat types within this region. Problematic native species, introduced genetic material, and plant diseases were only ranked as moderate to minor threats.
Residential and commercial development was rated third overall, but first for habitats in developed lands. In this region, one respondent identified that development associated with interstate development may be a threat to fish and wildlife habitats. Both housing and urban areas and commercial development were specifically rated within this category as significant to moderate threats, while development associated with tourism and recreation areas was identified as a moderate to minor threat.
Energy production and mining was rated slightly higher as a threat in barren lands compared to other habitat types. Both mining and fossil fuel production were identified as significant threats within this category for barren lands and aggregated across all habitat types. Oil and gas drilling and shale gas development were identified as moderate to minor in this region. Renewable energy production was identified as minor to not a threat to fish and wildlife habitats.
Pollution was rated as a more significant threat in aquatic systems and to habitats in agricultural lands compared to other habitat types. Agriculture, residential, and forestry effluents were identified as a significant to moderate threat in both of these habitat types. Point source pollution was additionally identified as a significant to moderate threat for habitats in agricultural lands.  
Human intrusion and disturbance and recreational activities as a specific threat within this category were both rated as moderate to minor threats for this region across all habitat types. Natural systems modification as a category as also identified as moderate to minor. However, conversion of habitat to other uses was identified as a significant to moderate threat, reinforcing the significance of this issue as it was identified prior as conversion to agriculture.
Within transportation and service corridors, only roads and railroads were identified as significant to moderate specific threats across habitat types. Utility and service lines were rated as moderate to minor. Bother flight paths and shipping lanes were identified as minor to non-threats for this region.
While other stressors as a category was rated as moderate to minor, both diseases and low genetic diversity were individually ranked as significant to moderate threats across habitat types. Climate change and severe weather similarly was ranked lower across habitats as a category, all of the specific threats within this category were identified as significant to moderate across all habitat types in this region.
Biological resource use was identified as a minor to non-threat for habitats within this region. However, forestry practices were rated as a moderate to minor threat, with one respondent pointing specifically to lack of sustainable timber management in natural systems modification as a point of stress for fish and wildlife habitats in this region.
Respondents were asked specifically to identify any emerging/anticipated threats over the next 10 for fish and wildlife habitats within the major habitat types for a region in a free-response question. Full survey results are contained in Appendix XYZ. Respondents anticipate a development “boom” associated with construction of an interstate in coming years, which may increase potential for introduction of exotic and invasive species on top of modifying natural systems. The construction may also lead to fragmentation.  Loss of wetland habitat, exotic species establishing in wetland habitats, and mine reclamation areas not being converted to wetland habitat types were a concern for this region as well.  

Table #a. Threat Category Ranking to Habitats in the Valleys and Hills (Region 4).
Ranked threat categories for the entire region and broken up by each major habitat type.
	Category
	Regional Ranking
	Aquatic Systems
	Agricultural Lands
	Barren Lands
	Developed Lands
	Forests
	Grasslands
	Subterranean Systems
	Wetlands

	Agriculture and Aquaculture
	1
	1
	1
	1
	2
	1
	1
	
	1

	Invasive and Other Problematic Species and Genes
	2
	3
	4
	4
	3
	3
	2
	
	2

	Residential and Commercial Development
	3
	5
	3
	6
	1
	2
	3
	
	5

	Energy Production and Mining
	4
	4
	6
	2
	7
	4
	4
	
	4

	Pollution
	5
	2
	2
	5
	4
	8
	9
	
	3

	Human Intrusion and Disturbance
	6
	6
	7
	8
	5
	5
	6
	
	7

	Natural Systems Modification
	7
	7
	5
	7
	8
	7
	5
	
	6

	Transportation and Service Corridors
	8
	8
	8
	9
	6
	6
	7
	
	10

	Other Stressors
	9
	10
	10
	3
	9
	9
	8
	
	9

	Climate Change and Severe Weather
	10
	9
	9
	10
	11
	11
	10
	
	8

	Biological Resource Use
	11
	11
	11
	11
	10
	10
	11
	
	11




Table #b. Specific Threat Ranking to Habitats in the Valleys and Hills (Region 4).
Ranked threat categories and specific threats within each category for the entire region and each of the major habitat types. 
	Category/Specific Threat
	Regional Ranking
	Aquatic Systems
	Agricultural Lands
	Barren Lands
	Developed Lands
	Forests
	Grasslands
	Subterranean Systems
	Wetlands

	Residential and Commercial Development
	3
	5
	3
	6
	1
	2
	3
	
	5

	Housing and urban areas
	1
	1
	2
	1
	1
	1
	1
	
	1

	Commercial and industrial areas
	2
	2
	1
	1
	2
	2
	2
	
	2

	Tourism and recreation areas (e.g., sites with a substantial footprint – golf courses, campgrounds, etc.)
	3
	3
	3
	3
	3
	3
	3
	
	3

	Agriculture and Aquaculture
	1
	1
	1
	1
	2
	1
	1
	
	1

	Conversion of habitat to annual crops
	1
	2
	1
	1
	1
	1
	1
	
	1

	Annual and perennial nontimber crops
	2
	1
	2
	2
	1
	2
	2
	
	2

	Livestock farming and ranching
	3
	3
	3
	2
	4
	3
	3
	
	3

	Wood and pulp plantations
	4
	4
	4
	4
	3
	4
	4
	
	4

	Aquaculture
	5
	5
	5
	5
	5
	5
	5
	
	5

	Energy Production and Mining
	4
	4
	6
	2
	7
	4
	4
	
	4

	Mining and quarrying
	1
	1
	1
	1
	1
	1
	1
	
	1

	Fossil fuel energy production
	2
	2
	2
	1
	2
	2
	3
	
	3

	Oil and gas drilling
	3
	3
	2
	4
	3
	3
	4
	
	4

	Shale gas development (e.g., fracking)
	4
	4
	4
	3
	3
	4
	2
	
	2

	Renewable energy production
	5
	5
	5
	5
	5
	5
	5
	
	5

	Transportation and Service Corridors
	8
	8
	8
	9
	6
	6
	7
	
	10

	Roads and railroads
	1
	1
	1
	1
	1
	1
	1
	
	1

	Utility and service lines
	2
	2
	2
	1
	3
	2
	2
	
	2

	Shipping lanes
	3
	3
	3
	1
	3
	3
	2
	
	3

	Flight paths
	4
	4
	3
	4
	2
	4
	4
	
	4

	Biological Resource Use
	11
	11
	11
	11
	10
	10
	11
	
	11

	Forestry practices (e.g., silvicultural methods leading to the lack of early successional habitat)
	1
	1
	1
	1
	1
	1
	1
	
	1

	Human Intrusion and Disturbance
	6
	6
	7
	8
	5
	5
	6
	
	7

	Recreation activities (e.g., ATVs, trail use, horseback riding, high-speed boating, canoeing)
	1
	1
	1
	1
	1
	1
	1
	
	1

	Natural Systems Modification
	7
	7
	5
	7
	8
	7
	5
	
	6

	Conversion of natural habitats to other land uses
	1
	1
	1
	1
	1
	1
	1
	
	1

	Dams and water management/use
	2
	2
	3
	4
	2
	3
	4
	
	4

	Over-mowing of natural areas
	3
	5
	2
	3
	4
	4
	2
	
	2

	Fire and fire suppression
	4
	4
	5
	2
	5
	2
	3
	
	3

	Log jam removal
	5
	3
	4
	5
	2
	5
	5
	
	5

	Invasives and Other Problematic Species and Genes
	2
	3
	4
	4
	3
	3
	2
	
	2

	Invasive/alien species
	1
	1
	1
	1
	1
	1
	1
	
	1

	Problematic native species (e.g., overabundant native deer or algae)
	2
	2
	3
	4
	2
	2
	3
	
	3

	Introduced genetic material (such as crop, seed stock, biocontrol, stocked/released species, etc.)
	3
	3
	2
	1
	3
	4
	2
	
	2

	Plant diseases
	4
	4
	3
	1
	4
	3
	4
	
	4

	Pollution
	5
	2
	2
	5
	4
	8
	9
	
	3

	Agriculture, residential, and forestry effluents
	1
	1
	2
	1
	3
	2
	1
	
	1

	Point source pollution from commercial/industrial sources
	2
	2
	1
	5
	3
	3
	2
	
	3

	Runoff from roads/service corridors
	3
	3
	4
	5
	1
	3
	2
	
	2

	Air pollution (e.g., smoke, mercury emissions)
	4
	5
	5
	3
	1
	1
	8
	
	8

	Household sewage and urban water waste
	5
	3
	3
	1
	6
	6
	6
	
	6

	Chemical spills
	6
	6
	6
	3
	3
	5
	4
	
	4

	Excess energy (e.g., noise/light pollution, warm water discharge, etc.)
	7
	7
	7
	5
	8
	7
	6
	
	7

	Garbage and solid waste
	8
	7
	8
	5
	6
	8
	5
	
	5

	Climate Change and Severe Weather
	10
	9
	9
	10
	11
	11
	10
	
	8

	Changing frequency, duration, and intensity of floods
	1
	1
	1
	1
	
	2
	1
	
	1

	Changing frequency, duration, and intensity of drought
	2
	2
	2
	1
	
	2
	2
	
	2

	Shifting seasons/phenology
	3
	3
	5
	1
	
	1
	3
	
	3

	Temperature extremes
	4
	4
	3
	1
	
	5
	3
	
	4

	Shifting and alteration of habitats due to climate change
	5
	5
	3
	1
	
	4
	5
	
	5

	Other Stressors
	9
	10
	10
	3
	9
	9
	8
	
	9

	Diseases
	1
	1
	1
	
	1
	2
	1
	
	2

	Low genetic diversity (due to reduced population size, species inbreeding, etc.)
	2
	2
	1
	1
	1
	1
	1
	
	1

	
	Indicates a tie within this habitat type






CONSERVATION ACTIONS NEEDED (4th Element)
Element 4 of the Congressional guidelines requires that the CWS describes conservation actions proposed to conserve identified species and habitats as well as outlining priorities for their implementation. This section outlines conservation actions identified on a regional basis for each of the major habitat types. This section follows the same protocol to rate and rank actions in this region outlined in Chapter VIII. Full survey results are included in Appendix XYZ. Category rankings are outlined in Table #a; specific actions are outlined in Table #b.
Within this region, land/water/species management, land/water protection, and education and awareness received average category rankings between very and moderately important. Law and policy, external capacity building, and livelihood, economic, and other incentives received average category ratings between moderately and somewhat important. No action category was rated between somewhat important and not important, indicating a general importance for a variety of actions within this region. 
Land/water/species management was ranked first regionally and within barren lands, forests, grasslands, and wetlands. Top actions within this region indicate an importance to restore natural systems, disturbance regimes, and diversity of successional stages in a variety of habitat types including grasslands and wetlands. Reducing losses of fish and wildlife habitat to agriculture and development was also identified as an important action, ranking first in developed lands and forests. Developing and promoting farming technologies/practices with conservation benefit ranked first for habitats within aquatic systems, agricultural lands, and wetlands. Mine reclamation was ranked first for barren lands.
Land/water protection was ranked second regionally, first within aquatic systems, and tied for first within barren lands. Acquiring unprotected system and reducing conversion to cropland was identified important regionally as well as within most individual habitat types, ranking first in barren lands, developed lands, and wetlands. Acquiring easements was ranked first for fish and wildlife habitats within agricultural lands. Building/strengthening CRP partnerships was identified as most important for aquatic systems within this category. 
Education and awareness was ranked third regionally as a category. However, it was ranked first for agricultural lands and developed lands. Within this category, educational programs specifically for K-12, educational programs in general, and training programs for stakeholders all received average ratings between very and moderately important. 
Law and policy was ranked fourth regionally and varied between ranking fourth and sixth for various habitat types. Across the region, improvement of compliance and enforcement of current policies was ranked first. Some respondents suggested a need for changes to current policies to benefit fish and wildlife habitat within this region and suggested changes to regulations for energy production, including mining, oil, and gas laws. 
Livelihood, economic, and other incentives was ranked fifth regionally but third for fish and wildlife habitats in agricultural lands. Promotion of conservation payment programs was ranked first regionally and within aquatic systems, agricultural lands, barren lands, developed lands, grasslands, and forests. Promotion of nonmonetary values of natural systems was ranked first within wetlands. 
While external capacity building was ranked sixth regionally, five of the six specific actions were rated between very and moderately important. Developing alliances and partnerships was ranked first regionally and first for agricultural lands, barren lands, developed lands, forests, and grasslands. Strengthening conservation financing was ranked first in aquatic systems and wetlands. 
In order to prioritize these actions within an environment of limited resources, respondents were then asked to distribute hypothetical “effort points” to any action they had previously rated as “very important” for any of the major habitat types within a region. The effort ratings were averaged and then ranked to identify the top 5 actions for a region. Full survey results are summarized in Appendix XYZ. Priority actions for this region include:
A. Preserve currently existing corridors
B. Acquire currently unprotected wetlands
C. Develop and promote farming technologies and practices that have conservation benefits (e.g., cover crops, no till)
D. Reduce conversion to cropland
E. Acquire currently unprotected grasslands
Although land/water/species management actions were on average rated as most important, land/water protection-based actions, with an emphasis on acquiring wetland and grassland habitats within this region. Promotion of farming technologies and practices that have conservation benefit and reducing conversion to cropland reflect the identification of agriculture as a large threat to fish and wildlife habitats within this region. 


Table #a. Action Category Ranking to Habitats in the Valleys and Hills (Region 4).
Ranked action categories for the entire region and broken up by each major habitat type.
	Category
	Regional Ranking
	Aquatic Systems
	Agricultural Lands
	Barren Lands
	Developed Lands
	Forests
	Grasslands
	Subterranean Systems
	Wetlands

	Land/Water/Species Management
	1
	3
	2
	1
	3
	1
	1
	
	1

	Land/Water Protection
	2
	1
	5
	1
	2
	2
	2
	
	2

	Education and Awareness
	3
	2
	1
	3
	1
	3
	3
	
	3

	Law and Policy
	4
	4
	6
	4
	5
	5
	5
	
	4

	Livelihood, Economic, and Other Incentives
	5
	5
	3
	4
	4
	4
	4
	
	6

	External Capacity Building
	6
	6
	4
	6
	6
	6
	6
	
	5

	
	Indicates a tie within this habitat type




Table #b. Specific Action Ranking to Habitats in the Valleys and Hills (Region 4).
Ranked action categories and actions threats within each category for the entire region and each of the major habitat types. 
	Category/Specific Threat
	Regional Ranking
	Aquatic Systems
	Agricultural Lands
	Barren Lands
	Developed Lands
	Forests
	Grasslands
	Subterranean Systems
	Wetlands

	Land/Water/Species Management
	1
	3
	2
	1
	3
	1
	1
	
	1

	Reestablish natural disturbance regimes in barren lands
	1
	
	
	2
	
	
	
	
	

	Restore habitats and natural systems in grasslands
	2
	
	
	
	
	
	2
	
	

	Restore habitats and natural systems in wetlands
	3
	
	
	
	
	
	
	
	3

	Promote diversity of wetland types and successional stages
	4
	
	
	
	
	
	
	
	4

	Reestablish natural disturbance regimes in grasslands
	5
	
	
	
	
	
	4
	
	

	Reduce losses of fish and wildlife habitats (due to agriculture, urban sprawl, commercial development, etc.)
	6
	4
	2
	7
	1
	1
	6
	
	2

	Restore habitats and natural systems in forests
	7
	
	
	
	
	2
	
	
	

	Promote diversity of forest types and successional stages
	8
	
	
	
	
	3
	
	
	

	Promote diversity of grassland types and successional stages
	9
	
	
	
	
	
	5
	
	

	Link existing habitat blocks through corridor enhancement in agricultural lands
	10
	
	4
	
	
	
	
	
	

	Control invasive species in forests
	11
	
	
	
	
	4
	
	
	

	Link existing habitat blocks through corridor enhancement in wetlands
	12
	
	
	
	
	
	
	
	6

	Restore habitats and natural systems in barren lands
	13
	
	
	5
	
	
	
	
	

	Link existing habitat blocks through corridor enhancement in forests
	14
	
	
	
	
	5
	
	
	

	Reestablish natural disturbance regimes in forests
	15
	
	
	
	
	6
	
	
	

	Link existing habitat blocks through corridor enhancement in aquatic systems
	16
	5
	
	
	
	
	
	
	

	Reduce stream bank erosion
	17
	6
	
	
	
	
	
	
	

	Control invasive species in aquatic systems (e.g., Asian carp, zebra mussels, invasive aquatic plants)
	18
	7
	
	
	
	
	
	
	

	Develop and promote farming technologies and practices that have conservation benefits (e.g., cover crops, no till)
	19
	1
	1
	6
	6
	11
	7
	
	1

	Restore and integrate diversity of habitats into  crop-production dominated landscapes
	20
	
	6
	
	
	
	
	
	

	Restore habitats and natural systems in aquatic systems
	21
	9
	
	
	
	
	
	
	

	Control invasive species in wetlands
	22
	
	
	
	
	
	
	
	8

	Mine reclamation
	23
	8
	
	1
	5
	10
	3
	
	10

	Link existing habitat blocks through corridor enhancement in developed lands
	24
	
	
	
	3
	
	
	
	

	Link existing habitat blocks through corridor enhancement in grasslands
	25
	
	
	
	
	
	8
	
	

	Increase acres of riparian buffers
	26
	3
	3
	8
	4
	8
	11
	
	5

	Protect adjacent buffer zones
	27
	13
	
	4
	
	
	
	
	9

	Reduce stream head cutting
	28
	12
	
	
	
	
	
	
	

	Control problematic species (e.g., deer, raccoon, domestic cat, feral hog) in forests
	29
	
	
	
	
	9
	
	
	

	Increase acres enrolled in the Classified Forest and Wildlands Program
	30
	11
	7
	9
	7
	7
	10
	
	11

	Protect natural water regimes (e.g., withdraws, warm-water discharge)
	31
	14
	
	
	
	
	
	
	12

	Control invasive species in grasslands
	32
	
	
	
	
	
	9
	
	

	Reestablish natural disturbance regimes in wetlands
	33
	
	
	
	
	
	
	
	14

	Reduce nutrient and toxin loads (e.g., heavy metals, pharmaceuticals, fertilizers, insecticides)
	34
	2
	5
	3
	12
	12
	13
	
	7

	Control invasive species in barren lands
	35
	
	
	10
	
	
	
	
	

	Control invasive species in developed lands
	36
	
	
	
	8
	
	
	
	

	Link existing habitat blocks through corridor enhancement in barren lands
	37
	
	
	11
	
	
	
	
	

	Decrease number of combined sewer overflow events
	38
	15
	
	
	
	
	
	
	15

	Protect and enhance undeveloped shorelines
	39
	16
	
	
	
	
	
	
	16

	Improve drainage management
	40
	10
	8
	12
	2
	15
	14
	
	13

	Control invasive species in agricultural lands
	41
	
	9
	
	
	
	
	
	

	Control problematic species (e.g., deer, raccoon, geese, domestic cat, feral hog) in agricultural lands
	42
	
	10
	
	
	
	
	
	

	Improve integrated pest management
	43
	
	11
	
	
	
	
	
	

	Species reintroduction. Please specify:
	44
	18
	13
	13
	
	13
	1
	
	17

	Control problematic species (e.g., deer, raccoon, geese, domestic cat, feral hog, exotic/aggressive vegetation) in developed lands
	45
	
	
	
	9
	
	
	
	

	Manage urban woodlots
	46
	
	
	
	10
	
	
	
	

	Restore and integrate diversity of habitats into developed landscapes
	47
	
	
	
	11
	
	
	
	

	Decrease <em>E. coli</em> counts
	48
	17
	
	
	
	
	
	
	20

	Control problematic species (e.g., deer, raccoon, domestic cat, feral hog, exotic/aggressive vegetation) in wetlands
	49
	
	
	
	
	
	
	
	18

	Control problematic native species in aquatic systems
	50
	19
	
	
	
	
	
	
	

	Control problematic species (e.g., deer, raccoon, skunk, coyote, domestic cat, feral hog) in barren lands
	51
	
	
	14
	
	
	
	
	

	Manage biofuel grasslands
	52
	
	12
	
	
	
	12
	
	

	Reduce recreational overuse of forests
	53
	
	
	
	
	14
	
	
	

	Reduce recreational overuse of wetlands
	54
	
	
	
	
	
	
	
	21

	Control problematic species (e.g., raccoon, skunk, coyote, domestic cat) in grasslands
	55
	
	
	
	
	
	15
	
	

	Reduce recreational overuse of aquatic systems
	56
	21
	
	
	
	
	
	
	

	Dam removal
	57
	23
	
	
	
	
	
	
	19

	Remove log jams
	58
	22
	
	
	
	
	
	
	

	Reduce recreational overuse of grasslands
	59
	
	
	
	
	
	16
	
	

	Ex situ conservation (protection of a species outside of its natural habitat). Please specify:
	60
	20
	14
	
	13
	16
	17
	
	22

	Control invasive species in subterranean systems
	
	
	
	
	
	
	
	
	

	Control problematic native species in subterranean systems
	
	
	
	
	
	
	
	
	

	Enhance corridors in subterranean systems
	
	
	
	
	
	
	
	
	

	Reduce recreational overuse of subterranean systems
	
	
	
	
	
	
	
	
	

	Reestablish natural disturbance regimes in subterranean systems
	
	
	
	
	
	
	
	
	

	Restore habitats and natural systems in subterranean systems
	
	
	
	
	
	
	
	
	

	Land/Water Protection
	2
	1
	5
	1
	2
	2
	2
	
	2

	Acquire currently unprotected wetlands
	1
	
	
	
	
	
	
	
	2

	Reduce conversion to cropland
	2
	4
	2
	1
	1
	2
	2
	
	1

	Acquire currently unprotected aquatic systems (manage and/or educate for easement habitat values)
	3
	2
	
	
	
	
	
	
	

	Acquire currently unprotected grasslands
	4
	
	
	
	
	
	1
	
	

	Preserve currently existing corridors
	5
	5
	3
	2
	2
	1
	4
	
	3

	Acquire conservation easements to protect important wildlife habitats
	6
	3
	1
	4
	3
	3
	5
	
	4

	Build/strengthen CRP partnerships
	7
	1
	4
	3
	4
	5
	3
	
	5

	Acquire currently unprotected forests
	8
	
	
	
	
	4
	
	
	

	Acquire currently unprotected barren lands
	9
	
	
	5
	
	
	
	
	

	Acquire currently unprotected subterranean systems
	
	
	
	
	
	
	
	
	

	Education and Awareness
	3
	2
	1
	3
	1
	3
	3
	
	3

	Educational programs specifically for K-12
	1
	2
	3
	2
	1
	1
	2
	
	1

	Educational programs in general
	2
	1
	1
	3
	3
	2
	3
	
	2

	Training programs for stakeholders
	3
	3
	2
	1
	2
	3
	1
	
	3

	Improvement of signage and other communication materials in conservation areas
	4
	4
	4
	4
	4
	4
	4
	
	4

	Law and Policy
	4
	4
	6
	4
	5
	5
	5
	
	4

	Improve compliance with and enforcement of current policies
	1
	1
	1
	1
	3
	1
	2
	
	1

	Reduce urban sprawl through planning and zoning
	2
	2
	3
	4
	1
	3
	1
	
	2

	Increase regulations on invasive species
	3
	3
	4
	2
	4
	2
	5
	
	3

	Set private sector standards and codes
	4
	5
	2
	
	2
	4
	4
	
	5

	Change current laws, policies, and regulations. Please specify:
	5
	4
	5
	3
	5
	5
	3
	
	4

	Establish legal lake levels
	
	
	
	
	
	
	
	
	

	Establish rules and guidelines for piers and other structures
	
	
	
	
	
	
	
	
	

	Increase compliance of existing rules and regulations for aquatic systems
	
	
	
	
	
	
	
	
	

	Establish submergent vegetation control guidelines
	
	
	
	
	
	
	
	
	

	Livelihood, Economic, and Other Incentives
	5
	5
	3
	4
	4
	4
	4
	
	6

	Promote conservation payment programs (e.g., payment for ecosystem services, conservation easements)
	1
	1
	1
	1
	1
	1
	1
	
	3

	Manage recreational opportunities to be compatible with fish and wildlife habitats
	2
	2
	4
	3
	3
	2
	3
	
	5

	Promote market forces (e.g., creation of a nitrogen trading market, promotion of alternative agricultural markets) as a tool for conservation
	3
	3
	3
	4
	2
	5
	2
	
	2

	Promote nonmonetary values of natural systems within the state
	4
	4
	2
	2
	5
	3
	5
	
	1

	Support substitution of alternatives for environmentally harmful products and processes
	5
	5
	5
	5
	4
	6
	6
	
	4

	Link natural resources to livelihoods through nature tourism
	6
	6
	6
	6
	6
	4
	4
	
	6

	External Capacity Building
	6
	6
	4
	6
	6
	6
	6
	
	5

	Develop alliances and partnerships (e.g., between producers, landowners, and conservation professionals)
	1
	2
	1
	1
	1
	1
	1
	
	2

	Promote use of research and science in conservation decision-making processes
	2
	3
	2
	2
	2
	2
	2
	
	3

	Strengthen conservation financing
	3
	1
	4
	4
	4
	3
	3
	
	1

	Increase state’s capacity for research and monitoring of conservation actions
	4
	4
	5
	5
	5
	5
	4
	
	4

	Promote green infrastructure
	5
	5
	3
	3
	3
	4
	6
	
	5

	Develop institutions and civil society
	6
	6
	6
	
	6
	6
	5
	
	6

	
	Indicates a tie within this habitat type



SUMMARY OF REGIONAL MEETING

The regional meetings for the Ohio River Watershed Interior River Valleys and Hills region was held on Tuesday 23 September 2014 from 1:00 – 4:00 pm EDT at the Knox County Fairgrounds in Bicknell, Indiana. Sixteen people were in attendance representing several government agencies, non-profit organizations, and the general public. Organizations and agencies attending included: Indiana Division of Fish and Wildlife, Indiana Division of State Parks and Reservoirs, 	Comment by Chapman, Robert N: Since the sign in sheets seem to be AWOL, please add any agencies or organizations that you can remember.
U.S Fish and Wildlife Service, Hoosier Forest Alliance, Purdue University Fountain County Extension, etc….

Participants were divided into two groups to identify priority actions items for successful implementation of the Comprehensive Wildlife Strategy in the Ohio River Watershed Interior River Valleys and Hills region. Four priority actions were identified as important by both groups (Table ??). 


	Table ??. Priority actions for the Ohio River Watershed Interior River Valleys and Hills as identified by participants during the regional meeting. 

	Action Item Number	Comment by Chapman, Robert N: No action item numbers were listed for this region.
	Action Item Description

	
	Acquire currently unprotected HABITAT

	
	Restore habitats and natural systems in HABITAT

	
	Develop alliances and partnerships

	
	Mine reclamation

	
	

	
	



CONSERVATION OPPORTUNITY AREAS


Participants in the Ohio River Watershed Interior River Valleys and Hills regional meeting identified four conservation opportunity areas and four opportunity corridors within the region. Those areas are represented in Figure ??

Figure ??
[image: C:\Users\rnchapma\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\COAs_Region4.jpg]


Key items are the most significant specific threats and most important conservation actions across all major categories for fish and wildlife habitats for a land type within a region. Significance/importance is determined by mean rating within that land type. More threats or actions may be listed as result of threats/actions having identical average ratings and are tied.

Aquatic Systems in the Valleys and Hills (Region 4)

Definition: All water habitats, both flowing and stationary, excluding wetlands.

Key threats to fish and wildlife habitats:
Invasive/alien species
Diseases
Agriculture, residential, and forestry effluents
Low genetic diversity (due to reduced population size, species inbreeding, etc.)
Annual and perennial nontimber crops
Changing frequency, duration, and intensity of floods
Roads and railroads
Changing frequency, duration, and intensity of drought
Conversion of natural habitats to other land uses
Housing and urban areas

Key conservation actions for fish and wildlife habitats:
Educational programs in general
Develop and promote farming technologies and practices that have conservation benefits (e.g., cover crops, no till)
Reduce nutrient and toxin loads (e.g., heavy metals, pharmaceuticals, fertilizers, insecticides)
Build/strengthen CRP partnerships
Acquire conservation easements to protect important wildlife habitats
Acquire currently unprotected aquatic systems (manage and/or educate for easement habitat values)
Educational programs specifically for K-12
Reduce conversion to cropland
Preserve currently existing corridors
Strengthen conservation financing



Agricultural Lands in the Valleys and Hills (Region 4)

Definition: Lands devoted to commodity production, including intensively managed nonnative grasses, row crops, fruit and nut-bearing trees.

Key threats to fish and wildlife habitats:
Changing frequency, duration, and intensity of floods
Conversion of habitat to annual crops
Conversion of natural habitats to other land uses
Commercial and industrial areas
Housing and urban areas
Invasive/alien species
Roads and railroads
Changing frequency, duration, and intensity of drought
Mining and quarrying
Annual and perennial nontimber crops

Key conservation actions for fish and wildlife habitats:
Acquire conservation easements to protect important wildlife habitats
Reduce conversion to cropland
Develop and promote farming technologies and practices that have conservation benefits (e.g., cover crops, no till)
Reduce losses of fish and wildlife habitats (due to agriculture, urban sprawl, commercial development, etc.)
Preserve currently existing corridors
Increase acres of riparian buffers
Improve compliance with and enforcement of current policies
Set private sector standards and codes
Build/strengthen CRP partnerships
Link existing habitat blocks through corridor enhancement in agricultural lands


Barren Lands in the Valleys and Hills (Region 4)

Definition: Lands dominated by exposed rock or minerals with sparse vegetation, including glades.

Key threats to fish and wildlife habitats:
Changing frequency, duration, and intensity of floods
Conversion of habitat to annual crops
Conversion of natural habitats to other land uses
Commercial and industrial areas
Housing and urban areas
Roads and railroads
Changing frequency, duration, and intensity of drought
Mining and quarrying
Temperature extremes
Shifting and alteration of habitats due to climate change
Shifting seasons/phenology
Fossil fuel energy production
Utility and service lines
Low genetic diversity (due to reduced population size, species inbreeding, etc.)
Shipping lanes

Key conservation actions for fish and wildlife habitats:
Reduce conversion to cropland
Preserve currently existing corridors
Improve compliance with and enforcement of current policies
Build/strengthen CRP partnerships
Develop alliances and partnerships (e.g., between producers, landowners, and conservation professionals)
Promote use of research and science in conservation decision-making processes
Increase regulations on invasive species
Change current laws, policies, and regulations. Please specify:
Promote green infrastructure
Promote conservation payment programs (e.g., payment for ecosystem services, conservation easements)
Promote nonmonetary values of natural systems within the state
Strengthen conservation financing
Manage recreational opportunities to be compatible with fish and wildlife habitats
Mine reclamation
Reestablish natural disturbance regimes in barren lands



Developed Lands in the Valleys and Hills (Region 4)

Definition: Highly impacted lands, intensively modified to support human habitation, transportation, commerce, and recreation.

Key threats to fish and wildlife habitats:
Conversion of natural habitats to other land uses
Mining and quarrying
Invasive/alien species
Roads and railroads
Housing and urban areas
Fossil fuel energy production
Runoff from roads/service corridors
Air pollution (e.g., smoke, mercury emissions)
Conversion of habitat to annual crops
Annual and perennial nontimber crops

Key conservation actions for fish and wildlife habitats:
Reduce urban sprawl through planning and zoning
Set private sector standards and codes
Reduce losses of fish and wildlife habitats (due to agriculture, urban sprawl, commercial development, etc.)
Educational programs specifically for K-12
Improve drainage management
Link existing habitat blocks through corridor enhancement in developed lands
Reduce conversion to cropland
Develop alliances and partnerships (e.g., between producers, landowners, and conservation professionals)
Promote use of research and science in conservation decision-making processes
Increase acres of riparian buffers

Forests in the Valleys and Hills (Region 4)

Definition: A plant community extending over a large area and dominated by trees, the crowns of which form an unbroken covering layer or canopy.

Key threats to fish and wildlife habitats:
Shifting seasons/phenology
Invasive/alien species
Changing frequency, duration, and intensity of floods
Changing frequency, duration, and intensity of drought
Conversion of habitat to annual crops
Housing and urban areas
Roads and railroads
Low genetic diversity (due to reduced population size, species inbreeding, etc.)
Mining and quarrying
Conversion of natural habitats to other land uses

Key conservation actions for fish and wildlife habitats:
Reduce losses of fish and wildlife habitats (due to agriculture, urban sprawl, commercial development, etc.)
Develop alliances and partnerships (e.g., between producers, landowners, and conservation professionals)
Promote use of research and science in conservation decision-making processes
Strengthen conservation financing
Preserve currently existing corridors
Restore habitats and natural systems in forests
Promote diversity of forest types and successional stages
Reduce conversion to cropland
Control invasive species in forests
Link existing habitat blocks through corridor enhancement in forests



Grasslands in the Valleys and Hills (Region 4)

Definition: Open area dominated by grass species, for example, prairies or reclaimed minelands.

Key threats to fish and wildlife habitats:
Changing frequency, duration, and intensity of floods
Mining and quarrying
Conversion of natural habitats to other land uses
Conversion of habitat to annual crops
Invasive/alien species
Changing frequency, duration, and intensity of drought
Housing and urban areas
Annual and perennial nontimber crops
Shale gas development (e.g., fracking)
Shifting seasons/phenology
Temperature extremes
Agriculture, residential, and forestry effluents

Key conservation actions for fish and wildlife habitats:
Species reintroduction. Please specify:
Develop alliances and partnerships (e.g., between producers, landowners, and conservation professionals)
Restore habitats and natural systems in grasslands
Mine reclamation
Acquire currently unprotected grasslands
Reestablish natural disturbance regimes in grasslands
Reduce conversion to cropland
Promote diversity of grassland types and successional stages
Build/strengthen CRP partnerships
Preserve currently existing corridors
Acquire conservation easements to protect important wildlife habitats



Wetlands in the Valleys and Hills (Region 4)

Definition: Area temporarily or permanently flooded, supporting woody and/or herbaceous vegetation.

Key threats to fish and wildlife habitats:
Changing frequency, duration, and intensity of floods
Diseases
Shifting seasons/phenology
Conversion of habitat to annual crops
Changing frequency, duration, and intensity of drought
Invasive/alien species
Conversion of natural habitats to other land uses
Shifting and alteration of habitats due to climate change
Temperature extremes
Fossil fuel energy production

Key conservation actions for fish and wildlife habitats:
Reduce conversion to cropland
Acquire currently unprotected wetlands
Develop and promote farming technologies and practices that have conservation benefits (e.g., cover crops, no till)
Reduce losses of fish and wildlife habitats (due to agriculture, urban sprawl, commercial development, etc.)
Educational programs specifically for K-12
Restore habitats and natural systems in wetlands
Improve compliance with and enforcement of current policies
Promote diversity of wetland types and successional stages
Preserve currently existing corridors
Acquire conservation easements to protect important wildlife habitats



Table X. SGCN occurring in Agricultural Systems in the Valleys & Hills Region
	Taxa
	Group
	Scientific Name
	Common Name
	Cropland/ hedgerows

	Birds
	Cranes
	Grus americana
	Whooping Crane
	X

	
	
	Grus canadensis
	Sandhill Crane
	X

	
	Raptors
	Asio flammeus
	Short-eared Owl
	X

	
	
	Circus cyaneus
	Northern Harrier
	X

	
	
	Tyto alba
	Barn Owl
	X

	
	Shorebirds
	Bartramia longicauda
	Upland Sandpiper
	X

	
	
	Calidris subruficollis
	Buff-breasted Sandpiper
	X

	
	
	Pluvialis dominica
	American Golden-Plover
	X

	
	
	Tringa solitaria
	Solitary Sandpiper
	X

	
	Songbirds
	Cistothorus platensis
	Sedge Wren
	X

	
	
	Lanius ludovicianus
	Loggerhead Shrike
	X

	
	
	Sturnella neglecta
	Western Meadowlark
	X

	
	Waterfowl
	Cygnus buccinator
	Trumpeter Swan
	X

	Mammals
	Mustelids
	Mustela nivalis
	Least Weasel
	X

	
	
	Taxidea taxus
	American Badger
	X

	Amphibians
	Frogs
	Lithobates areolatus 
	Crawfish Frog
	X

	
	
	Lithobates blairi
	Plains Leopard Frog
	X

	
	
	Scaphiopus holbrookii
	Eastern Spadefoot
	X

	Reptiles
	Turtles
	Terrapene carolina
	Eastern Box Turtle
	X




Table X. SGCN occurring in Aquatic Systems in the Valleys & Hills Region
	Taxa
	Group
	Scientific Name
	Common Name
	Big rivers
	Medium rivers
	Low gradient
	Moderate gradient
	High gradient

	Birds
	Cranes
	Grus americana
	Whooping Crane
	
	
	
	
	

	
	
	Grus canadensis
	Sandhill Crane
	
	
	X
	X
	

	
	Herons, …
	Ardea alba
	Great Egret
	X
	X
	X
	X
	

	
	
	Botaurus lentiginosus
	American Bittern
	
	
	
	
	

	
	
	Ixobrychus exilis
	Least Bittern
	
	
	
	
	

	
	
	Nyctanassa violacea
	Yellow-crowned Night-Heron
	
	
	
	
	

	
	
	Nycticorax nycticorax
	Black-crowned Night-Heron
	
	
	X
	X
	

	
	Rails
	Gallinula galeata
	Common Gallinule
	
	
	
	
	

	
	
	Rallus limicola
	Virginia Rail
	
	
	
	
	

	
	Raptors
	Falco peregrinus
	Peregrine Falcon
	
	
	
	
	

	
	
	Haliaeetus leucocephalus
	Bald Eagle
	X
	X
	
	X
	X

	
	
	Ictinia mississippiensis
	Mississippi Kite
	X
	X
	
	X
	X

	
	
	Pandion haliaetus
	Osprey
	X
	X
	
	X
	X

	
	Shorebirds
	Arenaria interpres
	Ruddy Turnstone
	
	
	
	
	

	
	
	Charadrius melodus
	Piping Plover
	
	
	
	
	

	
	
	Limnodromus griseus
	Short-billed Dowitcher
	
	
	
	
	

	
	
	Phalaropus tricolor
	Wilson’s Phalarope
	
	
	
	
	

	
	
	Tringa melanoleuca
	Greater Yellowlegs
	
	
	
	
	

	
	
	Tringa solitaria
	Solitary Sandpiper
	
	X
	X
	
	

	
	Songbirds
	Cistothorus palustris
	Marsh Wren
	
	
	
	
	

	
	Terns
	Chlidonias niger
	Black Tern
	X
	X
	X
	
	

	
	
	Sternula antillarum athalassos
	Interior Least Tern
	X
	X
	
	
	

	
	Waterfowl
	Cygnus buccinator
	Trumpeter Swan
	
	
	
	
	

	Amphibians
	Aquatic Salamanders
	Necturus maculosus
	Common Mudpuppy
	X
	X
	
	
	

	
	Frogs
	Acris crepitans
	Northern Cricket Frog
	
	
	X
	
	

	
	
	Lithobates areolatus 
	Crawfish Frog
	
	
	
	
	

	
	
	Lithobates blairi
	Plains Leopard Frog
	
	X
	X
	X
	

	Reptiles
	Snakes
	Agkistrodon piscivorus
	Cottonmouth
	
	X
	X
	X
	

	
	
	Farancia abacura 
	Red-bellied Mudsnake
	
	
	X
	
	

	
	
	Nerodia erythrogaster neglecta
	Copper-bellied Watersnake
	
	X
	X
	
	

	
	
	Thamnophis proximus 
	Western Ribbonsnake
	
	
	X
	X
	

	
	Turtles
	Kinosternon subrubrum
	Eastern Mud Turtle
	
	
	X
	
	

	
	
	Macrochelys temminckii
	Alligator Snapping Turtle
	X
	X
	X
	
	

	
	
	Pseudemys concinna 
	River Cooter
	
	X
	X
	X
	

	Fish
	Catfish
	Noturus stigmosus
	Northern Madtom
	
	X
	X
	X
	

	
	Perches
	Ammocrypta clara
	Western Sand Darter
	X
	X
	X
	X
	

	
	
	Etheostoma maculatum
	Spotted Darter
	
	X
	
	X
	X

	
	
	Etheostoma proeliare
	Cypress Darter
	
	X
	X
	
	

	
	
	Etheostoma tippecanoe
	Tippecanoe Darter
	
	X
	
	X
	

	
	
	Percina copelandi
	Channel Darter
	
	X
	X
	X
	

	
	Pikes
	Esox masquinongy ohioensis
	Ohio River Muskellunge
	X
	X
	X
	
	

	
	Pygmy Sunfish
	Elassoma zonatum
	Banded Pygmy Sunfish
	
	X
	X
	
	

	
	Sturgeons
	Acipenser fulvescens
	Lake Sturgeon
	X
	
	X
	X
	

	
	Sunfish
	Lepomis symmetricus
	Bantam Sunfish
	
	X
	X
	
	

	Mollusks
	Mussels
	Cyprogenia stegaria
	Fanshell
	X
	X
	
	
	

	
	
	Obovaria subrotunda
	Round Hickorynut
	X
	X
	X
	X
	

	
	
	Plethobasus cyphyus
	Sheepnose
	X
	X
	X
	X
	

	
	
	Pleurobema cordatum
	Ohio Pigtoe
	X
	X
	X
	X
	

	
	
	Potamilus capax
	Fat Pocketbook
	X
	X
	X
	
	

	
	
	Ptychobranchus fasciolaris
	Kidneyshell
	X
	X
	
	X
	X

	
	
	Quadrula cylindrica cylindrica
	Rabbitsfoot
	X
	X
	
	X
	

	
	
	Villosa lienosa
	Little Spectaclecase
	X
	X
	X
	X
	




Table X. SGCN occurring in Aquatic Systems in the Valleys & Hills Region (continued)
	Pools
	Riffles
	Springs/ spring brooks
	Creeks
	Lakes-Shallow water
	Lakes-Deep water
	Lake Michigan
	Comments

	
	
	
	
	X
	
	
	

	
	
	
	
	X
	
	
	

	X
	X
	X
	X
	X
	
	X
	

	
	
	
	
	X
	
	
	Can use impoundments.

	
	
	
	
	X
	
	
	

	
	
	
	
	X
	
	
	

	X
	
	
	
	X
	
	X
	

	
	
	
	
	X
	
	
	

	
	
	X
	
	X
	
	
	

	
	
	
	
	
	
	X
	Can use impoundments.

	
	
	
	
	X
	X
	X
	Can use impoundments and borrow pits.

	
	
	
	
	X
	X
	
	

	
	
	
	
	X
	X
	X
	Can use impoundments and borrow pits.

	
	
	
	
	X
	
	X
	

	
	
	
	
	
	
	X
	

	
	
	
	
	X
	
	X
	

	
	
	
	
	X
	
	
	

	
	
	
	
	X
	
	
	

	
	
	
	X
	X
	
	
	

	
	
	
	
	X
	
	
	

	
	
	
	
	X
	X
	
	Can use impoundments.
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	X
	X
	X
	

	X
	
	
	X
	X
	
	
	Can be found in oxbows/backwaters/sloughs/embayments.
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Table X. SGCN occurring in Barren Lands in the Valleys & Hills Region
	Taxa
	Group
	Scientific Name
	Common Name
	Sand/ dunes
	Cliffs/ rock outcrops
	Bare rock/ talus
	Comments

	Birds
	Raptors
	Falco peregrinus
	Peregrine Falcon
	
	X
	
	

	
	
	Haliaeetus leucocephalus
	Bald Eagle
	
	X
	
	

	
	Shorebirds
	Charadrius melodus
	Piping Plover
	X
	
	
	

	
	
	Pluvialis dominica
	American Golden-Plover
	X
	
	
	

	
	Terns
	Sternula antillarum athalassos
	Interior Least Tern
	X
	
	
	

	Amphibians
	Frogs
	Acris crepitans
	Northern Cricket Frog
	
	
	X
	Can use quarries.

	Reptiles
	Turtles
	Pseudemys concinna 
	River Cooter
	X
	
	
	




Table X. SGCN occurring in Developed Lands in the Valleys & Hills Region
	Taxa
	Group
	Scientific Name
	Common Name
	Suburban areas
	Urban areas

	Birds
	Nightjars
	Chordeiles minor
	Common Nighthawk
	X
	X

	
	Raptors
	Accipiter striatus
	Sharp-shinned Hawk
	X
	

	
	
	Falco peregrinus
	Peregrine Falcon
	
	X

	Mammals
	Bats
	Lasionycteris noctivagans
	Silver-haired Bat
	X
	

	
	
	Lasiurus borealis
	Eastern Red Bat
	X
	

	
	
	Lasiurus cinereus
	Hoary Bat
	X
	

	
	
	Myotis lucifugus
	Little Brown Myotis
	X
	

	
	
	Myotis sodalis
	Indiana Myotis
	X
	

	
	
	Nycticeius humeralis 
	Evening Bat
	X
	

	
	
	Perimyotis subflavus
	Tri-colored Bat
	X
	

	
	Mustelids
	Mustela nivalis
	Least Weasel
	X
	

	Amphibians
	Frogs
	Lithobates areolatus 
	Crawfish Frog
	X
	

	
	
	Scaphiopus holbrookii
	Eastern Spadefoot
	X
	

	Reptiles
	Snakes
	Clonophis kirtlandii
	Kirtland’s Snake
	X
	X

	
	
	Opheodrys aestivus
	Rough Greensnake
	X
	




Table X. SGCN occurring in Forests in the Valleys & Hills Region
	Taxa
	Group
	Scientific Name
	Common Name
	Hardwood forests
	Conifer forests
	Mixed forests
	Hardwood woodlands
	Conifer woodlands
	Mixed woodlands

	Birds
	Nightjars
	Antrostomus vociferus
	Eastern Whip-poor-will
	X
	
	X
	X
	
	X

	
	Raptors
	Accipiter striatus
	Sharp-shinned Hawk
	X
	X
	X
	X
	X
	X

	
	
	Buteo lineatus
	Red-shouldered Hawk
	X
	
	X
	X
	
	X

	
	
	Buteo platypterus
	Broad-winged Hawk
	X
	
	X
	X
	
	X

	
	
	Haliaeetus leucocephalus
	Bald Eagle
	X
	X
	X
	X
	X
	X

	
	
	Ictinia mississippiensis
	Mississippi Kite
	X
	X
	X
	X
	X
	X

	
	Songbirds
	Helmitheros vermivorum
	Worm-eating Warbler
	X
	
	
	X
	
	

	
	
	Mniotilta varia
	Black-and-white Warbler
	X
	
	X
	X
	
	X

	
	
	Setophaga cerulea
	Cerulean Warbler
	X
	
	X
	X
	
	X

	
	
	Setophaga citrina
	Hooded Warbler
	X
	
	
	X
	
	

	Mammals
	Bats
	Lasionycteris noctivagans
	Silver-haired Bat
	X
	X
	X
	X
	X
	X

	
	
	Lasiurus borealis
	Eastern Red Bat
	X
	
	X
	X
	
	X

	
	
	Lasiurus cinereus
	Hoary Bat
	X
	X
	X
	X
	X
	X

	
	
	Myotis lucifugus
	Little Brown Myotis
	X
	
	X
	X
	
	X

	
	
	Myotis septentrionalis
	Northern Long-eared Myotis
	X
	X
	X
	X
	X
	X

	
	
	Myotis sodalis
	Indiana Myotis
	X
	
	X
	X
	
	X

	
	
	Nycticeius humeralis 
	Evening Bat
	X
	
	X
	X
	
	X

	
	
	Perimyotis subflavus
	Tri-colored Bat
	X
	
	X
	X
	
	X

	
	Mustelids
	Mustela nivalis
	Least Weasel
	X
	
	X
	X
	X
	X

	
	Rabbits
	Sylvilagus aquaticus
	Swamp Rabbit 
	X
	
	X
	X
	
	X

	Amphibians
	Frogs
	Lithobates areolatus 
	Crawfish Frog
	
	
	
	
	X
	

	
	
	Scaphiopus holbrookii
	Eastern Spadefoot
	X
	X
	X
	X
	X
	X

	
	Salamanders
	Ambystoma talpoideum
	Mole Salamander
	X
	X
	X
	X
	X
	X

	Reptiles
	Snakes
	Nerodia erythrogaster neglecta
	Copper-bellied Watersnake
	
	
	
	X
	X
	X

	
	
	Opheodrys aestivus
	Rough Greensnake
	X
	
	
	X
	
	

	
	
	Thamnophis proximus 
	Western Ribbonsnake
	
	
	
	X
	
	

	
	Turtles
	Terrapene carolina
	Eastern Box Turtle
	X
	X
	X
	X
	X
	X




Table X. SGCN occurring in Grasslands in the Valleys & Hills Region
	Taxa
	Group
	Scientific Name
	Common Name
	Savan-nas
	Shrub-lands
	Herba-ceous grass-lands
	Old fields (early succes-sional)
	Comments

	Birds
	Cranes
	Grus americana
	Whooping Crane
	
	
	X
	
	

	
	
	Grus canadensis
	Sandhill Crane
	
	
	X
	
	

	
	Herons, …
	Ardea alba
	Great Egret
	
	
	X
	
	

	
	
	Botaurus lentiginosus
	American Bittern
	
	
	X
	
	

	
	Nightjars
	Chordeiles minor
	Common Nighthawk
	
	
	X
	X
	

	
	Raptors
	Accipiter striatus
	Sharp-shinned Hawk
	
	
	
	X
	

	
	
	Asio flammeus
	Short-eared Owl
	X
	X
	X
	X
	

	
	
	Circus cyaneus
	Northern Harrier
	
	
	X
	X
	

	
	
	Ictinia mississippiensis
	Mississippi Kite
	X
	X
	X
	
	

	
	
	Tyto alba
	Barn Owl
	X
	
	X
	X
	

	
	Shorebirds
	Bartramia longicauda
	Upland Sandpiper
	
	
	X
	X
	

	
	
	Calidris subruficollis
	Buff-breasted Sandpiper
	
	
	X
	
	

	
	
	Pluvialis dominica
	American Golden-Plover
	
	
	X
	
	

	
	Songbirds
	Ammodramus henslowii
	Henslow’s Sparrow
	
	
	X
	X
	Can use Farm Bill Program lands.

	
	
	Cistothorus platensis
	Sedge Wren
	
	
	X
	X
	

	
	
	Lanius ludovicianus
	Loggerhead Shrike
	X
	X
	X
	X
	

	
	
	Sturnella neglecta
	Western Meadowlark
	
	
	X
	X
	

	
	
	Vermivora chrysoptera
	Golden-winged Warbler
	X
	X
	
	X
	

	Mammals
	Bats
	Myotis lucifugus
	Little Brown Myotis
	X
	
	
	
	Can use recovering mine lands.

	
	
	Myotis septentrionalis
	Northern Long-eared Myotis
	X
	
	
	
	

	
	
	Myotis sodalis
	Indiana Myotis
	X
	
	
	
	Can use recovering mine lands.

	
	Mustelids
	Mustela nivalis
	Least Weasel
	
	X
	X
	X
	Can use hay lands and recovering mine lands.

	
	
	Taxidea taxus
	American Badger
	X
	X
	X
	
	Can use recovering mine lands and dunes.

	Amphibians
	Frogs
	Acris crepitans
	Northern Cricket Frog
	X
	
	X
	
	

	
	
	Lithobates areolatus 
	Crawfish Frog
	X
	
	X
	
	

	
	
	Lithobates blairi
	Plains Leopard Frog
	X
	
	X
	
	

	
	
	Scaphiopus holbrookii
	Eastern Spadefoot
	X
	X
	X
	
	

	Reptiles
	Snakes
	Agkistrodon piscivorus
	Cottonmouth
	X
	
	
	
	

	
	
	Clonophis kirtlandii
	Kirtland’s Snake
	X
	
	X
	X
	

	
	
	Nerodia erythrogaster neglecta
	Copper-bellied Watersnake
	
	
	X
	
	Can use recovering mine lands.

	
	
	Opheodrys aestivus
	Rough Greensnake
	
	X
	X
	X
	Can use recovering mine lands.

	
	
	Thamnophis proximus 
	Western Ribbonsnake
	X
	
	X
	
	Can use recovering mine lands.

	
	Turtles
	Terrapene carolina
	Eastern Box Turtle
	
	
	X
	
	




Table X. SGCN occurring in Wetlands in the Valleys & Hills Region
	Taxa
	Group
	Scientific Name
	Common Name
	Bogs/ fens
	Herb-aceous wetlands
	Forested wetlands
	Shrub wetlands
	Ephemeral/ temporary wetlands
	Mudflats
	Riparian zones

	Birds
	Cranes
	Grus americana
	Whooping Crane
	X
	X
	
	
	X
	
	

	
	
	Grus canadensis
	Sandhill Crane
	X
	X
	
	
	
	
	X

	
	Herons, …
	Ardea alba
	Great Egret
	
	X
	X
	X
	X
	
	X

	
	
	Botaurus lentiginosus
	American Bittern
	
	X
	
	X
	X
	
	X

	
	
	Ixobrychus exilis
	Least Bittern
	X
	X
	
	X
	
	
	X

	
	
	Nyctanassa violacea
	Yellow-crowned Night-Heron
	
	X
	X
	
	
	
	X

	
	
	Nycticorax nycticorax
	Black-crowned Night-Heron
	
	X
	X
	X
	X
	
	X

	
	Rails
	Gallinula galeata
	Common Gallinule
	
	X
	
	
	
	
	

	
	
	Laterallus jamaicensis
	Black Rail
	
	X
	
	
	
	
	

	
	
	Rallus elegans
	King Rail
	
	X
	
	X
	
	
	

	
	
	Rallus limicola
	Virginia Rail
	X
	X
	
	
	
	
	X

	
	Raptors
	Accipiter striatus
	Sharp-shinned Hawk
	
	
	
	
	
	
	X

	
	
	Asio flammeus
	Short-eared Owl
	X
	X
	
	
	
	
	

	
	
	Buteo lineatus
	Red-shouldered Hawk
	
	
	X
	
	
	
	X

	
	
	Buteo platypterus
	Broad-winged Hawk
	
	
	X
	
	
	
	X

	
	
	Circus cyaneus
	Northern Harrier
	X
	X
	
	
	
	
	

	
	
	Falco peregrinus
	Peregrine Falcon
	
	X
	
	
	
	
	X

	
	
	Haliaeetus leucocephalus
	Bald Eagle
	
	X
	X
	
	
	
	X

	
	
	Ictinia mississippiensis
	Mississippi Kite
	
	
	X
	
	
	
	X

	
	
	Pandion haliaetus
	Osprey
	
	X
	X
	
	
	
	X

	
	
	Tyto alba
	Barn Owl
	
	X
	
	
	
	
	X

	
	Shorebirds
	Arenaria interpres
	Ruddy Turnstone
	
	X
	
	
	
	X
	X

	
	
	Calidris subruficollis
	Buff-breasted Sandpiper
	
	
	
	
	X
	X
	X

	
	
	Charadrius melodus
	Piping Plover
	
	X
	
	
	
	X
	X

	
	
	Limnodromus griseus
	Short-billed Dowitcher
	
	X
	
	
	X
	X
	X

	
	
	Phalaropus tricolor
	Wilson’s Phalarope
	
	X
	
	
	X
	X
	X

	
	
	Pluvialis dominica
	American Golden-Plover
	
	X
	
	
	X
	X
	X

	
	
	Tringa melanoleuca
	Greater Yellowlegs
	
	X
	
	
	X
	X
	X

	
	
	Tringa solitaria
	Solitary Sandpiper
	X
	X
	X
	
	X
	X
	X

	
	Songbirds
	Cistothorus palustris
	Marsh Wren
	
	X
	
	
	
	
	

	
	
	Cistothorus platensis
	Sedge Wren
	X
	X
	
	
	
	
	X

	
	
	Mniotilta varia
	Black-and-white Warbler
	
	
	X
	
	
	
	X

	
	
	Setophaga cerulea
	Cerulean Warbler
	
	
	X
	
	
	
	X

	
	
	Vermivora chrysoptera
	Golden-winged Warbler
	X
	
	X
	
	
	
	X

	
	
	Xanthocephalus xanthocephalus
	Yellow-headed Blackbird
	
	X
	
	
	
	
	

	
	Terns
	Chlidonias niger
	Black Tern
	
	X
	
	
	
	
	X

	
	
	Sternula antillarum athalassos
	Interior Least Tern
	
	X
	
	
	
	
	X

	
	Waterfowl
	Cygnus buccinator
	Trumpeter Swan
	
	X
	
	
	X
	
	X

	Mammals
	Bats
	Lasionycteris noctivagans
	Silver-haired Bat
	
	
	
	
	
	
	X

	
	
	Lasiurus borealis
	Eastern Red Bat
	
	
	
	
	
	
	X

	
	
	Lasiurus cinereus
	Hoary Bat
	
	
	
	
	
	
	X

	
	
	Myotis grisescens
	Gray Myotis
	
	
	
	
	
	
	X

	
	
	Myotis lucifugus
	Little Brown Myotis
	
	
	X
	
	
	
	X

	
	
	Myotis septentrionalis
	Northern Long-eared Myotis
	
	
	X
	
	
	
	X

	
	
	Myotis sodalis
	Indiana Myotis
	
	
	X
	
	
	
	X

	
	
	Nycticeius humeralis 
	Evening Bat
	
	
	
	
	
	
	X

	
	
	Perimyotis subflavus
	Tri-colored Bat
	
	
	
	
	
	
	X

	
	Mustelids
	Mustela nivalis
	Least Weasel
	
	X
	
	
	
	
	X

	
	Rabbits
	Sylvilagus aquaticus
	Swamp Rabbit 
	
	
	X
	X
	
	
	X

	Amphibians
	Frogs
	Acris crepitans
	Northern Cricket Frog
	X
	X
	
	X
	X
	
	X

	
	
	Lithobates areolatus 
	Crawfish Frog
	
	X
	
	
	X
	
	X

	
	
	Lithobates blairi
	Plains Leopard Frog
	
	X
	
	X
	X
	
	X

	
	
	Scaphiopus holbrookii
	Eastern Spadefoot
	
	
	
	
	X
	
	X

	
	Salamanders
	Ambystoma talpoideum
	Mole Salamander
	
	
	X
	X
	X
	
	X

	Reptiles
	Snakes
	Agkistrodon piscivorus
	Cottonmouth
	
	X
	X
	X
	
	
	X

	
	
	Clonophis kirtlandii
	Kirtland’s Snake
	X
	X
	
	X
	X
	
	X

	
	
	Farancia abacura 
	Red-bellied Mudsnake
	X
	X
	X
	X
	
	
	X

	
	
	Nerodia erythrogaster neglecta
	Copper-bellied Watersnake
	X
	X
	X
	
	X
	
	X

	
	
	Opheodrys aestivus
	Rough Greensnake
	
	
	X
	X
	
	
	X

	
	
	Thamnophis proximus 
	Western Ribbonsnake
	
	X
	X
	X
	X
	
	X

	
	Turtles
	Kinosternon subrubrum
	Eastern Mud Turtle
	
	X
	X
	
	X
	
	X

	
	
	Macrochelys temminckii
	Alligator Snapping Turtle
	
	
	X
	
	
	
	X

	
	
	Pseudemys concinna 
	River Cooter
	
	
	X
	
	
	
	X

	Fish
	Perches
	Etheostoma proeliare
	Cypress Darter
	
	
	X
	
	
	
	

	
	Pikes
	Esox masquinongy ohioensis
	Ohio River Muskellunge
	
	X
	X
	X
	
	
	

	
	Pygmy Sunfish
	Elassoma zonatum
	Banded Pygmy Sunfish
	
	
	X
	
	
	
	

	
	Sunfish
	Lepomis symmetricus
	Bantam Sunfish
	
	
	X
	
	
	
	





XIII. Interior Plateau (Region 5)
Outline
J. Habitat Conditions (2nd Element)
1. Changes in Land Cover
2. Key Habitat Types
3. Modelling Species
4. Landscape-level Modelling Results
5. Action Scenarios
6. Modelling for Aquatic Systems
7. Habitat Survey Results
a. Current Conditions
b. Trends in Quantity
c. Trends in Quality
K. Threats Affecting Habitats (3rd Element)
L. Conservation Actions Needed (4th Element)
HABITAT CONDITIONS (2ND ELEMENT)
Changes in Land Cover
Unlike other regions of the state which are dominated by agriculture, most land cover in the Interior Plateau Region consists of forested land (61.2%), followed by grasslands (including hay and pasture; 19.0%) (see Figure # below). Compared to other regions, the Interior Plateau Region has the lowest percentage of agriculture (13.1%) and developed lands (5.1%). It is the most forested region in the state, and has the highest percentage of grasslands. The region is also home to most of Indiana’s karst (subterranean) systems.	Comment by Rita: Figure #: Distribution of land cover in the Interior Plateau Region in 2001 and 2011
The Interior Plateau Region has experienced changes in habitat coverage over the past 10 years. Aquatic systems, barren lands, developed lands, and wetlands increased, and agriculture, grasslands, and forests decreased (see Table # below). These habitats were mostly lost to urban development (see Figure #). Percentage-wise, the greatest losses were seen in evergreen forest (-1.0%) and shrublands (-0.5%). The greatest increases were seen in barren lands (+40.4%), medium-intensity developed lands (+26.7%), and high-intensity developed lands (+18.5%) (see Appendix # for habitat definitions).	Comment by Rita: Table #: Changes in land cover in the Interior Plateau Region according to the National Land Cover Database, 2001-2011	Comment by Rita: Figure #: Losses and gains in land cover types in the Interior Plateau Region between 2001 and 2011	Comment by Rita: Appendix #: List of habitat definitions.




Table #. Changes in land cover in the Interior Plateau Region according to the National Land Cover Database, 2001-2011.
	Major Habitat Type
	NLCD Land Cover
	Acres - 2001
	Percent of Total
	Acres - 2011
	Percent of Total
	Acres Lost
	Percent Loss
	Acres Gained
	Percent Gain
	Net Change
	Percent Change

	Agriculture
	
	
	
	
	
	
	
	
	
	
	

	
	Cultivated Crops
	435,504
	13.1
	434,702
	13.1
	1,989
	0.5
	1,187
	0.3
	-802
	- 0.2

	Aquatic Systems
	
	
	
	
	
	
	
	
	
	
	

	
	Open Water
	42,472
	1.3
	44,441
	1.3
	114
	0.3
	2,083
	4.9
	1,969
	+ 4.6

	Barren Lands
	
	
	
	
	
	
	
	
	
	
	

	
	Barren Land
	3,259
	0.1
	4,576
	0.1
	191
	5.8
	1,507
	46.2
	1,317
	+ 40.4

	Developed Lands
	
	
	
	
	
	
	
	
	
	
	

	
	All Developed Lands
	165,495
	5.0
	169,979
	5.1
	4
	0.0
	4,488
	2.7
	4,484
	+ 2.7

	
	Open Space
	136,499
	4.1
	137,591
	4.1
	1,087
	0.8
	2,178
	1.6
	1,092
	+ 0.8

	
	Low Intensity
	18,807
	0.6
	19,679
	0.6
	845
	4.5
	1,717
	9.1
	872
	+ 4.6

	
	Medium Intensity
	7,759
	0.2
	9,829
	0.3
	162
	2.1
	2,232
	28.8
	2,070
	+ 26.7

	
	High Intensity
	2,431
	0.1
	2,881
	0.1
	73
	3.0
	524
	21.5
	451
	+ 18.5

	Forest Lands
	
	
	
	
	
	
	
	
	
	
	

	
	All Forests
	2,042,049
	61.4
	2,035,608
	61.2
	6,827
	0.3
	386
	0.0
	-6,441
	- 0.3

	
	Deciduous Forest
	1,996,704
	60.0
	1,990,543
	59.8
	6,544
	0.3
	383
	0.0
	-6,161
	- 0.3

	
	Evergreen Forest
	42,364
	1.3
	41,960
	1.3
	418
	1.0
	14
	0.0
	-404
	- 1.0

	
	Mixed Forest
	2,981
	0.1
	3,105
	0.1
	8
	0.3
	133
	4.5
	125
	+ 4.2

	Grasslands
	
	
	
	
	
	
	
	
	
	
	

	
	All Grasslands
	632,424
	19.0
	631,572
	19.0
	2,721
	0.4
	1,869
	0.3
	-852
	- 0.1

	
	Hay/Pasture
	510,009
	15.3
	507,936
	15.3
	2,133
	0.4
	60
	0.0
	-2,073
	- 0.4

	
	Herbaceous
	108,233
	3.3
	109,530
	3.3
	550
	0.5
	1,847
	1.7
	1,297
	+ 1.2

	
	Shrubland
	14,181
	0.4
	14,106
	0.4
	121
	0.9
	45
	0.3
	-76
	- 0.5

	Wetlands
	
	
	
	
	
	
	
	
	
	
	

	
	All Wetlands
	5,334
	0.2
	5,659
	0.2
	27
	0.5
	352
	6.6
	325
	+ 6.1

	
	Woody Wetlands
	3,617
	0.1
	3,677
	0.1
	20
	0.6
	80
	2.2
	60
	+ 1.7

	
	Herbaceous Wetlands
	1,716
	0.1
	1,981
	0.1
	17
	1.0
	282
	16.4
	265
	+ 15.4

	
	Total acres:
	3,326,537
	
	Total acres changed:
	11,872
	
	
	
	
	



Figure #. Distribution of land cover in the Interior Plateau Region in 2001 and 2011.
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Figure #. Losses and gains in land cover types in the Interior Plateau Region between 2001 and 2011.
[image: ]


Key Habitat Types
Key habitat types are unique habitat communities that have conservation value in a given area. Technical experts participating in the Modelling Focus Group suggested that the following key habitat types in the Interior Plateau Region are critical to conservation of SGCN:
30. Barrens & glades. Barrens and glades occur in forested areas where soil is shallow and acidic. They are characterized by a diversity of grasses and forbs, low shrubs, and small trees.
31. Karst/sinkholes. This region’s subterranean features are home to unique wildlife communities and many cave invertebrates.
32. Cliffs/rock outcrops. These habitat types can be characterized by abrupt steep sloped explosed rock faces and large rock surfaces exposed along soil-dominated slopes.
33. Hardwood forests. This region is home to large tracts of thriving forest communities.
34. Reservoirs. These artificially constructed and maintained bodies of standing water (especially Lake Monroe) provide valuable habitat for many aquatic species.
35. Riverine systems. Major river systems in this region include the White River and the Blue River.
36. Shrublands. Shrublands are transitional areas with mixed vegetation undergoing natural succession to forest habitat (i.e., grasses, small shrubs, trees, and forbs).
37. Woody wetlands. These areas can be temporarily or permanently flooded and can support woody vegetation.
Modelling Species
Technical experts participating in the Modelling Focus Group suggested the following terrestrial species as candidates for landscape-level modelling in the Interior Plateau Region:
17. Birds: northern bobwhite, cerulean warbler, hooded warbler, pileated woodpecker, wood thrush, ruffed grouse, bald eagle, eastern whip-poor-will, Louisiana waterthrush, ovenbird, prairie warbler, red-shouldered hawk, wild turkey, worm-eating warbler
18. Mammals: Indiana myotis, little brown myotis, northern long-eared myotis, eastern red bat, American beaver, tri-colored bat, river otter, Allegheny woodrat, eastern chipmunk, pygmy shrew, smoky shrew
19. Amphibians: wood frog, eastern spadefoot, cave salamander, green salamander, hellbender, longtail salamander, northern slimy salamander
20. Reptiles: racer, eastern box turtle, northern copperhead, timber rattlesnake
Respondents to the Species Survey voted for species from this initial list based on habitat types and were given space to suggest additional species. The top-ranked species for the Interior Plateau Region were:
17. Forests: cerulean warbler, pileated woodpecker, timber rattlesnake, eastern box turtle, ovenbird, eastern red bat, southern flying squirrel
18. Grasslands: northern bobwhite, prairie warbler, eastern box turtle, prairie warbler, American woodcock
19. Early successional: ruffed grouse, American woodcock, prairie warbler, hooded warbler
20. Wetlands/aquatic systems: eastern box turtle, river otter
Ultimately, the following species were chosen for landscape-level modelling for the Interior Plateau Region (see Chapter VIII for methods): cerulean warbler, ruffed grouse, northern bobwhite, eastern box turtle, timber rattlesnake, prairie warbler.
Landscape-level Modelling Results
Landscape-level models were built for each of the species above that estimated the quality of current habitat conditions in the Interior Plateau Region (see Chapter VIII and Appendix # for detailed methods).	Comment by Rita: Appendix #: detailed methods for landscape-level models.


Figure #. Habitat suitability scores for each representative species for the Interior Plateau Region. Scores ranged from 0.00-1.00. Blue, yellow, and red represent areas of low, medium, and high habitat quality, respectively.
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Figure #. Average habitat suitability in the Interior Plateau Region. Suitability scores assigned to each cell for each species were averaged to produce this map.
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Figure #. Habitat suitability quartiles for averaged scores in the Interior Plateau Region. Scores ranging from 0.00-1.00 were grouped into quartiles (0.00-0.25, 0.25-0.50, 0.50-0.75, 0.75-1.00) to produce this map.
[image: ]


Table #. Acres assigned to each habitat suitability quartile for each species chosen for landscape-level modelling in the Interior Plateau Region.
	Quartile
	Cerulean Warbler
	Timber Rattlesnake
	Eastern Box Turtle
	Northern Bobwhite
	Prairie Warbler
	Ruffed Grouse
	Average Habitat Suitability

	1 (0.00-0.25)
	1,664,799
	1,412,479
	659,502
	1,607,313
	1,309,186
	3,316,573
	1,276,004

	2 (0.25-0.50)
	24,445
	247,109
	508,507
	275,210
	425,465
	5,691
	495,812

	3 (0.50-0.75)
	18,121
	751,928
	119,302
	1,249,078
	1,578,882
	1,728
	1,553,576

	4 (0.75-1.00)
	1,618,027
	915,025
	2,039,226
	194,936
	11,859
	1,400
	0





Figure #. Percentage of total acreage in the Interior Plateau Region assigned to each habitat suitability quartile for species representing forest, grassland, early successional, and wetland habitat.



‘On-the-ground’ Action Scenarios
Survey respondents were also asked to assign 100 points of effort to actions that make a difference ‘on-the-ground’ (such as protection, restoration, or improvement in the quality of existing habitat). Scores for these actions were ranked, and the actions were assembled into three different scenarios for application to a landscape in a GIS environment (see Appendix # for methods). The ‘baseline’ scenario represented the average distribution of effort among ‘on-the-ground’ actions recommended by survey respondents. The ‘focused’ and ‘distributed’ scenarios represented how effort would be distributed if it were focused only on the top-priority actions, or spread out evenly among most the of the actions that were considered important, respectively. 	Comment by Rita: Appendix #. Extended survey analysis methods
Respondents to the Habitat Survey heavily emphasized actions for conservation of forest habitats in this exercise. Protection of forests was the top-ranked action by a large margin in every scenario. Other actions focusing on forests were also ranked in the top 10 actions, including controlling invasive species, enhancing forest connectivity, enrollment in the Classified Forest Program, diversifying forest types, controlling forest pests, and restoring forests.
Although transformation of landscapes in a GIS environment was not possible with current knowledge of how Indiana landscapes change, in the future managers may find the following results useful in simulating landscape changes under alternative conservation action scenarios.
Table #. Percent effort to be devoted to ‘on-the-ground’ conservation actions (habitat protection, restoration, or improvement) under alternative future conservation action scenarios in the Interior Plateau Region.
	Action
	Baseline scenario
	Focused scenario
	Distributed scenario

	Protect forests
	18%
	20%
	14%

	Protect aquatic systems
	9%
	10%
	5%

	Control invasive species in forests
	8%
	11%
	7%

	Preserve/create corridors between forest habitats
	7%
	7%
	9%

	Increase acres enrolled in the Classified Forest Program
	7%
	7%
	5%

	Diversify forest types (e.g., create forest openings)
	6%
	6%
	5%

	Control forest pests
	6%
	8%
	5%

	Restore forests
	5%
	5%
	4%

	Control invasive species in aquatic systems
	5%
	0%
	3%

	Restore riparian zones
	4%
	6%
	3%

	Reestablish fire regimes in forests
	4%
	4%
	3%

	Restore aquatic systems
	4%
	5%
	3%

	Improve water quality in aquatic systems
	3%
	4%
	2%

	Convert marginal cropland to wildlife habitat
	3%
	0%
	2%

	Preserve/create corridors between habitat within agricultural matrix
	3%
	4%
	3%

	Reduce conversion of wildlife habitat to cropland
	3%
	0%
	3%

	Preserve/create corridors between barren lands habitat
	2%
	3%
	1%

	Enhance wetland connectivity
	2%
	3%
	1%

	Preserve/create corridors between grassland habitat
	1%
	0%
	1%

	Manage nuisance species in forests
	0%
	0%
	3%

	Protect buffer zones around aquatic systems
	0%
	0%
	3%

	Protect wetlands
	0%
	0%
	3%

	Restrict recreational overuse in forests
	0%
	0%
	2%

	Protect barren lands
	0%
	0%
	2%

	Improve drainage management to benefit aquatic systems
	0%
	0%
	2%

	Restore wildlife habitat within agricultural matrix
	0%
	0%
	1%

	Protect grasslands
	0%
	0%
	1%

	Create new wetlands
	0%
	0%
	1%

	Restore wetlands
	0%
	0%
	1%

	Create adequate vegetative buffers around wetlands
	0%
	0%
	1%

	Restore barren lands
	0%
	0%
	1%

	Restore grasslands
	0%
	0%
	1%

	Control invasive species in agricultural lands
	0%
	0%
	0%

	Manage nuisance wildlife populations in agricultural lands
	0%
	0%
	0%

	Control invasive species in barren lands
	0%
	0%
	0%

	Manage nuisance wildlife populations in barren lands
	0%
	0%
	0%

	Control invasive species in grasslands
	0%
	0%
	0%

	Control invasive species in wetlands
	0%
	0%
	0%

	Manage nuisance wildlife populations in wetlands
	0%
	0%
	0%

	Enhance pasture and hayland for wildlife 
	0%
	0%
	0%

	Improve soil health in agricultural lands
	0%
	0%
	0%

	Modify drainage management in agricultural lands
	0%
	0%
	0%

	Reduce mowing during nesting season in agricultural lands
	0%
	0%
	0%

	Restrict recreational overuse in aquatic systems
	0%
	0%
	0%

	Reestablish fire regimes in barrens and glades
	0%
	0%
	0%

	Implement fire regimes in grasslands
	0%
	0%
	0%

	Reduce mowing during nesting season in grasslands
	0%
	0%
	0%

	Actively manage wetlands for habitat quality
	0%
	0%
	0%

	Improve water quality in wetlands
	0%
	0%
	0%

	Reduce negative impacts of drainage management on wetlands
	0%
	0%
	0%



Modelling for Aquatic Systems

Within the Interior Plateau region the landscape level aquatic modeling predictions broke rankings for QHEI into 5 categories and rankings for IBI into 6 catergories.  For QHEI within this region the model estimated 249.0 miles in the excellent condition, 2700.0 miles in good condition, 668.6 miles in fair condition, 38.4 miles in poor condition and 0.0 miles in very poor condition.  Figure X displays the linear miles of streams from within this region predicted to be in each QHEI category.  For IBI within this region the model estimated 33.4 miles in the excellent condition, 328.9 miles in good condition, 2407.0 miles in fair condition, 878.8 miles in poor condition, 7.6 miles in very poor condition and 0.4 miles in fish absent condition.  Figure X displays the linear miles of streams from within this region predicted to be in each IBI category.  
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Habitat Survey Results
When aggregated at the regional level, the majority of respondents reported that current conditions indicated habitat quality within this region is satisfactory (39.4%). This was the most frequently reported response for aquatic systems (40.0%), barren lands (54.5%), and subterranean systems (50.0%). Habitats in agricultural lands were mostly classified as satisfactory (43.8%) or poor (37.5%). Respondents reported habitat quality to be poor in developed lands (55.6%), grasslands (60.0%), and wetlands (38.5%). 
Respondents were asked to estimate the change in total amount of fish and wildlife habitat since 2005 for each of the major habitat types within a region. When aggregated at the regional level, respondents mostly reported that amount of habitat had remained about the same (57.2%). This was the most frequently reported response in aquatic systems (72.0%), barren lands (54.5%), forests (53.3%), subterranean systems (53.8%), and wetlands (53.8%). Large proportions of respondents reported that amount of habitat had remained the same or decreased in agricultural lands (50.0% and 43.8%), developed lands (both 44.4%), and grasslands (both 40.0%). 
Respondents were also asked to predict changes in total amount of fish and wildlife habitat over the next 10 years for each of the major habitat types within a region. When aggregated at the regional level, respondents expected amount of habitat to remain the same (48.2%) or decrease (39.6%). Most respondents expected amount of habitat to remain the same in aquatic systems (60.0%), barren lands (45.5%), forests (55.6%), and subterranean systems (80.0%). Respondents reported that they expect amount of habitat to decrease in agricultural lands (68.8%), developed lands (66.7%), grasslands (60.0%), and wetlands (53.8%). 
Respondents were asked to estimate changes in the overall quality of fish and wildlife habitat since 2005 for each of the major habitat types within a region. When aggregated at the regional level, respondents reported that habitat quality had remained about the same (57.2%). This was the most frequently reported response for aquatic systems (76.0%), barren ands (63.6%), forests (52.3%), and wetlands (61.5%). Large proportions of respondents reported that habitat quality had either remained the same or decreased in agricultural lands (50.0% and 43.8%), developed lands (55.6% and 44.4%), grasslands (50.0% and 40.0%), and subterranean systems (40.0% and 60.0%). 
Respondents were also asked to predict changes in overall quality of fish and wildlife habitat over the next 10 years for each habitat type within the region. When aggregated at the regional level, respondents most frequently expected habitat quality to remain about the same (49.6%) or decrease (39.6%). Respondents anticipate habitat quality to remain about the same in aquatic systems (60.0%), barren lands (63.6%), and forests (48.9%). Large proportions of respondents expected habitat quality to remain about the same or decrease in agricultural lands (43.8% and 50.0%), grasslands (40.0% and 50.0%), subterranean systems (50.0% and 40.0%), and wetlands (both 46.2%). Respondents mostly reported anticipated declines in developed lands (66.7%). 
THREATS AFFECTING HABITATS (3RD ELEMENT)
Element three partially requires the description of threats to species of greatest conservation need and their habitats. This CWS identifies a habitat-centric perspective in order to manage for the conservation of species in Indiana. This section utilizes the same hierarchical method of identifying and rating threats outlined in Chapter VIII. Full survey results are summarized in Appendix ABC. Category rankings are outlined in Table #a; specific threat rankings are outlined in Table #b.
As categories, both residential and commercial development and invasive and other problematic species were rated as significant to moderate threats, while the remaining categories were rated as moderate to minor threats. Invasive and other problematic species and genes was identified as the top ranking threat at the regional level. Invasive/alien species was rated as a significant to moderate threat, receiving an average rating closer to significant for all habitat types. Other specific threats in this category were only rated moderate to minor for the region. Residential and commercial development was rated highly for the region and first in developed lands and subterranean systems. Housing and urban areas was rated as the most significant threat for this region and was rated as a significant to moderate threat for the region. Respondents also wrote-in free response threats that connect to transportation and service corridors. One respondent reported that development of an interstate and major roads in this region may pose a moderate threat to habitats in this region that may increase in coming years. 
Agriculture and aquaculture received a mean rating very close to the significant to moderate threshold threat for the entire region. This category was additionally rated as the most significant for aquatic systems in the region. Conversion of habitat to annual crops was rated as a significant to moderate specific threat for the entire region. The pollution category also identified effluents from various sources, including agriculture, as the only significant to moderate threat within this category for the entire region. 
Conversion of habitat was rated as the most significant threat within the natural systems modification category for the entire region. One respondent also reported that coal mining reclamation activities may have environmentally destructive effects for habitats in this region. Human intrusion and disturbance and recreational activities within the human intrusion and disturbance received moderate to minor threat ratings within this region.
Transportation and service corridors was rated as a more significant threat for forests and grasslands within this region. Roads and service corridors as a specific threat was rated as a significant to moderate threat for these habitat types.
While other stressors, climate change and severe weather, energy production and mining, and biological resource use were rated as moderate to minor threat categories, each contained specific threats that were rated as significant to moderate across the entire region. Both specific threats in other direct stressors, diseases and genetic diversity, were rated in this top threat threshold; however, diseases was consistently rated above low genetic diversity in terms of threat significance across all habitat types. All specific threats within climate change and severe weather were classified as significant to moderate for the entire region. Generally, changing frequency, duration, and intensity of drought and shifting and alteration of habitats due to climate change were identified as the top ranked threats for habitats in this region. Increased flooding because of climate change may be more of a concern in subterranean systems and wetlands.
Shale gas development was rated as the most significant threat across habitat types within energy production and mining. Other fossil fuel production may be more significant in aquatic systems, developed lands, and grasslands specifically. Mining and quarrying is the top rated threat in barren lands, subterranean systems, and wetlands.
Respondents were asked specifically to identify any emerging/anticipated threats over the next 10 for fish and wildlife habitats within the major habitat types for a region in a free-response question. Full survey results are contained in Appendix XYZ. For forests in this region, respondents identified as fragmentation, especially as a result of road development, invasion of forest pests, and escape of genetically modified pesticide resistant species as potential invaders as anticipated threats. Lack of management for early successional species, as well as changes in dominant species of forests impacting ecological communities are expected to threaten forest habitats in this region. There is growing concern about potential for other invasive plant and animal species as well. Expansion of feral swine populations in the southern part of the state was listed as a potential threat by respondents in this region. Additionally, loss of funding for habitat conservation programs such as CRP were identified as a potential threat.  
Table #a. Threat Category Ranking to Habitats in the Interior Plateau (Region 5).
Ranked threat categories for the entire region and broken up by each major habitat type.
	Category
	Regional Ranking
	Aquatic Systems
	Agricultural Lands
	Barren Lands
	Developed Lands
	Forests
	Grasslands
	Subterranean Systems
	Wetlands

	Invasive and Other Problematic Species and Genes
	1
	2
	1
	1
	3
	1
	1
	4
	2

	Residential and Commercial Development
	2
	3
	2
	2
	1
	2
	2
	1
	3

	Agriculture and Aquaculture
	3
	1
	3
	6
	4
	3
	5
	5
	6

	Pollution
	4
	4
	7
	7
	2
	9
	7
	2
	1

	Natural Systems Modification
	5
	5
	4
	3
	5
	8
	9
	7
	4

	Human Intrusion and Disturbance
	6
	6
	6
	4
	6
	6
	6
	3
	5

	Transportation and Service Corridors
	7
	7
	5
	10
	8
	4
	3
	6
	7

	Other Stressors
	8
	9
	9
	5
	7
	7
	4
	8
	10

	Climate Change and Severe Weather
	9
	8
	11
	8
	10
	5
	10
	10
	9

	Energy Production and Mining
	10
	10
	8
	9
	9
	10
	8
	9
	8

	Biological Resource Use
	11
	11
	10
	11
	11
	11
	11
	11
	11




Table #b. Specific Threat Ranking to Habitats in the Interior Plateau (Region 5).
Ranked threat categories and specific threats within each category for the entire region and each of the major habitat types. 
	Category/Specific Threat
	Regional Ranking
	Aquatic Systems
	Agricultural Lands
	Barren Lands
	Developed Lands
	Forests
	Grasslands
	Subterranean Systems
	Wetlands

	Invasive and Other Problematic Species and Genes
	1
	2
	1
	1
	3
	1
	1
	4
	2

	Invasive/alien species
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Problematic native species (e.g., overabundant native deer or algae)
	2
	2
	3
	2
	2
	3
	4
	3
	3

	Plant diseases
	3
	3
	2
	3
	3
	2
	2
	4
	4

	Introduced genetic material (such as crop, seed stock, biocontrol, stocked/released species, etc.)
	4
	4
	4
	4
	4
	4
	3
	2
	2

	Residential and Commercial Development
	2
	3
	2
	2
	1
	2
	2
	1
	3

	Housing and urban areas
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Commercial and industrial areas
	2
	2
	2
	2
	1
	2
	1
	1
	2

	Tourism and recreation areas (e.g., sites with a substantial footprint – golf courses, campgrounds, etc.)
	3
	3
	3
	3
	3
	3
	3
	3
	3

	Agriculture and Aquaculture
	3
	1
	3
	6
	4
	3
	5
	5
	6

	Conversion of habitat to annual crops
	1
	1
	1
	1
	1
	1
	1
	2
	2

	Annual and perennial nontimber crops
	2
	2
	2
	2
	2
	2
	2
	1
	1

	Livestock farming and ranching
	3
	3
	3
	2
	3
	3
	3
	3
	3

	Wood and pulp plantations
	4
	4
	4
	4
	4
	4
	4
	4
	4

	Aquaculture
	5
	5
	5
	5
	5
	5
	5
	5
	5

	Pollution
	4
	4
	7
	7
	2
	9
	7
	2
	1

	Agriculture, residential, and forestry effluents
	1
	1
	2
	1
	5
	1
	1
	2
	2

	Household sewage and urban water waste
	2
	2
	4
	7
	2
	3
	4
	3
	3

	Runoff from roads/service corridors
	3
	4
	2
	7
	3
	7
	2
	1
	1

	Point source pollution from commercial/industrial sources
	4
	3
	4
	4
	5
	4
	4
	5
	5

	Air pollution (e.g., smoke, mercury emissions)
	5
	7
	1
	1
	5
	2
	4
	7
	7

	Garbage and solid waste
	6
	5
	6
	4
	1
	5
	3
	6
	6

	Chemical spills
	7
	5
	8
	4
	8
	8
	4
	3
	3

	Excess energy (e.g., noise/light pollution, warm water discharge, etc.)
	8
	8
	6
	1
	3
	5
	4
	8
	8

	Natural Systems Modification
	5
	5
	4
	3
	5
	8
	9
	7
	4

	Conversion of natural habitats to other land uses
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Dams and water management/use
	2
	2
	2
	4
	2
	3
	4
	2
	2

	Over-mowing of natural areas
	3
	3
	3
	3
	3
	4
	3
	3
	3

	Fire and fire suppression
	4
	5
	5
	2
	4
	2
	2
	4
	3

	Log jam removal
	5
	4
	4
	5
	4
	5
	5
	5
	5

	Human Intrusion and Disturbance
	6
	6
	6
	4
	6
	6
	6
	3
	5

	Recreation activities (e.g., ATVs, trail use, horseback riding, high-speed boating, canoeing)
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Transportation and Service Corridors
	7
	7
	5
	10
	8
	4
	3
	6
	7

	Roads and railroads
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Utility and service lines
	2
	2
	2
	2
	2
	2
	2
	2
	2

	Shipping lanes
	3
	3
	4
	3
	4
	4
	3
	4
	4

	Flight paths
	4
	4
	3
	4
	3
	3
	4
	3
	3

	Other Stressors
	8
	9
	9
	5
	7
	7
	4
	8
	10

	Diseases
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Low genetic diversity (due to reduced population size, species inbreeding, etc.)
	2
	2
	2
	2
	2
	2
	2
	2
	2

	Climate Change and Severe Weather
	9
	8
	11
	8
	10
	5
	10
	10
	9

	Changing frequency, duration, and intensity of drought
	1
	1
	3
	1
	1
	1
	1
	1
	1

	Shifting and alteration of habitats due to climate change
	2
	3
	1
	1
	2
	2
	1
	5
	5

	Shifting seasons/phenology
	3
	4
	2
	3
	2
	2
	3
	3
	3

	Temperature extremes
	4
	5
	3
	3
	2
	2
	3
	4
	3

	Changing frequency, duration, and intensity of floods
	5
	2
	3
	5
	2
	5
	3
	2
	2

	Energy Production and Mining
	10
	10
	8
	9
	9
	10
	8
	9
	8

	Shale gas development (e.g., fracking)
	1
	1
	1
	3
	1
	2
	1
	4
	4

	Fossil fuel energy production
	2
	1
	2
	1
	2
	1
	4
	2
	3

	Mining and quarrying
	3
	3
	4
	1
	4
	3
	2
	1
	1

	Oil and gas drilling
	4
	4
	2
	3
	2
	4
	2
	2
	2

	Renewable energy production
	5
	5
	5
	5
	5
	5
	5
	5
	5

	Biological Resource Use
	11
	11
	10
	11
	11
	11
	11
	11
	11

	Forestry practices (e.g., silvicultural methods leading to the lack of early successional habitat)
	1
	1
	1
	1
	1
	1
	1
	1
	1

	
	Indicates a tie within this habitat type



CONSERVATION ACTIONS NEEDED (4th Element)
Element 4 of the Congressional guidelines requires that the CWS describes conservation actions proposed to conserve identified species and habitats as well as outlining priorities for their implementation. This section outlines conservation actions identified on a regional basis for each of the major habitat types. This section follows the same protocol to rate and rank actions in this region outlined in Chapter VIII. Full survey results are included in Appendix XYZ. Category rankings are outlined in Table #a; specific actions are outlined in Table #b.
Element 4 of the Congressional guidelines requires that the CWS describes conservation actions proposed to conserve identified species and habitats as well as outlining priorities for their implementation. This section outlines conservation actions identified on a regional basis for each of the major habitat types. This section follows the same protocol to rate and rank actions in this region outlined in Chapter ABC. Full survey results are included in Appendix XYZ. Category rankings are outlined in Table #a; specific actions are outlined in Table #b.
Land/water protection, land/water/species management, education and awareness, and law and policy as categories received ratings, on average, between very and moderately important for this region. Livelihood, economic, and other incentives as well as external capacity received average ratings between moderately important and somewhat important. No category received a mean ranking between somewhat important and not important, indicating the identification of a variety of threats important to conservation of fish and wildlife habitats within this region. 
Land/water protection was ranked first regionally and within all land types except for forests. Top actions within this category identified an importance to acquire currently unprotected habitats as well as preserve currently existing corridors between fish and wildlife habitats. Acquiring conservation easements and strengthening CRP partnerships were also ranked as most important for fish and wildlife habitats in grasslands and barren lands respectively. 
Land/water/species management was ranked second regionally, first in forests, and tied for first in agricultural lands. High ranking actions in this region reflect a need to link habitat blocks, control invasive species, and restore natural systems in a variety of habitat types. Reducing losses of habitat was also identified as a high ranking action regionally; it also ranked first in aquatic systems, agricultural lands, barren lands, developed lands, and forests within this category. Protecting adjacent buffer zones was also identified as the top ranking action for habitats within subterranean systems. 
Education and awareness was ranked third regionally; although, education in general, educational programs for K-12, and training programs for stakeholders were on-average rated between very important and moderately important. These three actions were ranked first for at least one habitat type within this region, indicating that a combination of them is likely necessary for comprehensive habitat conservation. 
Using planning and zoning to reduce urban sprawl was the top ranking action regionally within law and policy. Increasing regulations on invasive species was also identified as the most important specific action for barren lands and forests. Respondents rated compliance and enforcement of current regulations above changing of policies in general, but did suggest changes to regulations for sewage and installation of septic systems to benefit aquatic and subterranean systems. Strengthening and enforcing mine reclamation regulations was also emphasized by respondents in the write-in section to protect fish and wildlife habitats in this region.  
While livelihood, economic, and other incentives as well as external capacity building were ranked fifth and sixth regionally, all specific actions in this region were rated as very to moderately important or moderately to somewhat important. Developing both nonmentary valuation and promoting conservation payments were identified as the highest ranking specific action for habitat types in livelihood, economic, and other incentives in this region. Strengthening conservation financing was also identified as important regionally and within habitat types, as well as promotion of use of research for decision-making for habitat within agricultural lands and development of partnerships and alliances, specifically for forests and wetlands. 
In order to prioritize these actions within an environment of limited resources, respondents were then asked to distribute hypothetical “effort points” to any action they had previously rated as “very important” for any of the major habitat types within a region. The effort ratings were averaged and then ranked to identify the top 5 actions for a region. Full survey results are summarized in Appendix XYZ. Priority actions for this region include:

A. Reduce losses of fish and wildlife habitats (due to agriculture, urban sprawl, commercial development, etc.)
B. Control invasive species in forests
C. Reduce conversion to cropland
D. Strengthen conservation financing
E. Acquire currently unprotected forests

Overall, land/water/species management actions like reducing losses of habitat, controlling invasive species, and reducing conversion to cropland were identified as priority actions in this region and reflect an identification of invasive species, development, and agriculture as high ranking threat categories within this region. An emphasis on forest habitat protection in land/water protection was also prioritized by respondents in this region as well as strengthening conservation financing in order to facilitate the successful implementation of these land-based actions.  


Table #a. Action Category Ranking to Habitats in the Interior Plateau (Region 5).
Ranked action categories for the entire region and broken up by each major habitat type.
	Category
	Regional Ranking
	Aquatic Systems
	Agricultural Lands
	Barren Lands
	Developed Lands
	Forests
	Grasslands
	Subterranean Systems
	Wetlands

	Land/Water Protection
	1
	1
	1
	1
	1
	3
	1
	1
	1

	Land/Water/Species Management
	2
	2
	1
	2
	2
	1
	2
	3
	2

	Education and Awareness
	3
	3
	4
	4
	3
	2
	3
	2
	3

	Law and Policy
	4
	4
	3
	6
	4
	4
	5
	4
	4

	Livelihood, Economic, and Other Incentives
	5
	5
	5
	3
	5
	6
	4
	5
	5

	External Capacity Building
	6
	6
	6
	5
	6
	5
	6
	6
	6

	
	Indicates a tie within this habitat type




Table #b. Specific Action Ranking to Habitats in the Interior Plateau (Region 5).
Ranked action categories and actions threats within each category for the entire region and each of the major habitat types. 
	Category/Specific Threat
	Regional Ranking
	Aquatic Systems
	Agricultural Lands
	Barren Lands
	Developed Lands
	Forests
	Grasslands
	Subterranean Systems
	Wetlands

	Land/Water Protection
	1
	1
	1
	1
	1
	3
	1
	1
	1

	Acquire currently unprotected wetlands
	1
	
	
	
	
	
	
	
	1

	Acquire currently unprotected subterranean systems
	2
	
	
	
	
	
	
	1
	

	Acquire currently unprotected barren lands
	3
	
	
	4
	
	
	
	
	

	Preserve currently existing corridors
	4
	1
	1
	2
	1
	1
	5
	3
	3

	Acquire currently unprotected forests
	5
	
	
	
	
	3
	
	
	

	Acquire currently unprotected grasslands
	6
	
	
	
	
	
	2
	
	

	Acquire conservation easements to protect important wildlife habitats
	7
	3
	3
	3
	2
	2
	1
	2
	5

	Reduce conversion to cropland
	8
	4
	2
	5
	3
	4
	3
	4
	2

	Build/strengthen CRP partnerships
	9
	2
	4
	1
	4
	5
	4
	5
	4

	Acquire currently unprotected aquatic systems (manage and/or educate for easement habitat values)
	10
	5
	
	
	
	
	
	
	

	Land/Water/Species Management
	2
	2
	1
	2
	2
	1
	2
	3
	2

	Link existing habitat blocks through corridor enhancement in barren lands
	1
	
	
	3
	
	
	
	
	

	Restore and integrate diversity of habitats into developed landscapes
	2
	
	
	
	4
	
	
	
	

	Reduce losses of fish and wildlife habitats (due to agriculture, urban sprawl, commercial development, etc.)
	3
	1
	1
	1
	1
	4
	1
	3
	5

	Reestablish natural disturbance regimes in barren lands
	4
	
	
	4
	
	
	
	
	

	Restore habitats and natural systems in barren lands
	5
	
	
	5
	
	
	
	
	

	Restore habitats and natural systems in wetlands
	6
	
	
	
	
	
	
	
	1

	Control invasive species in subterranean systems
	7
	
	
	
	
	
	
	2
	

	Control invasive species in forests
	8
	
	
	
	
	1
	
	
	

	Control invasive species in barren lands
	9
	
	
	7
	
	
	
	
	

	Control invasive species in developed lands
	10
	
	
	
	6
	
	
	
	

	Link existing habitat blocks through corridor enhancement in developed lands
	11
	
	
	
	7
	
	
	
	

	Protect adjacent buffer zones
	12
	8
	
	2
	
	
	
	1
	2

	Restore habitats and natural systems in forests
	13
	
	
	
	
	2
	
	
	

	Promote diversity of forest types and successional stages
	14
	
	
	
	
	3
	
	
	

	Link existing habitat blocks through corridor enhancement in agricultural lands
	15
	
	3
	
	
	
	
	
	

	Restore and integrate diversity of habitats into  crop-production dominated landscapes
	16
	
	4
	
	
	
	
	
	

	Reestablish natural disturbance regimes in grasslands
	17
	
	
	
	
	
	3
	
	

	Restore habitats and natural systems in grasslands
	18
	
	
	
	
	
	4
	
	

	Control invasive species in aquatic systems (e.g., Asian carp, zebra mussels, invasive aquatic plants)
	19
	4
	
	
	
	
	
	
	

	Link existing habitat blocks through corridor enhancement in aquatic systems
	20
	5
	
	
	
	
	
	
	

	Promote diversity of wetland types and successional stages
	21
	
	
	
	
	
	
	
	6

	Link existing habitat blocks through corridor enhancement in forests
	22
	
	
	
	
	5
	
	
	

	Reduce stream bank erosion
	23
	7
	
	
	
	
	
	
	

	Reestablish natural disturbance regimes in forests
	24
	
	
	
	
	6
	
	
	

	Restore habitats and natural systems in aquatic systems
	25
	9
	
	
	
	
	
	
	

	Control invasive species in wetlands
	26
	
	
	
	
	
	
	
	8

	Control invasive species in agricultural lands
	27
	
	5
	
	
	
	
	
	

	Increase acres of riparian buffers
	28
	
	
	
	
	
	
	5
	

	Reduce nutrient and toxin loads (e.g., heavy metals, pharmaceuticals, fertilizers, insecticides)
	29
	3
	6
	9
	3
	10
	8
	4
	7

	Develop and promote farming technologies and practices that have conservation benefits (e.g., cover crops, no till)
	30
	2
	2
	11
	5
	11
	5
	6
	3

	Decrease number of combined sewer overflow events
	31
	10
	
	
	
	
	
	
	10

	Control problematic species (e.g., deer, raccoon, skunk, coyote, domestic cat, feral hog) in barren lands
	32
	
	
	8
	
	
	
	
	

	Manage urban woodlots
	33
	
	
	
	9
	
	
	
	

	Increase acres enrolled in the Classified Forest and Wildlands Program
	34
	11
	7
	6
	2
	7
	7
	12
	13

	Control invasive species in grasslands
	35
	
	
	
	
	
	6
	
	

	Restore habitats and natural systems in subterranean systems
	36
	
	
	
	
	
	
	7
	

	Protect natural water regimes (e.g., withdraws, warm-water discharge)
	37
	12
	
	
	
	
	
	
	12

	Link existing habitat blocks through corridor enhancement in wetlands
	38
	
	
	
	
	
	
	
	11

	Reduce stream head cutting
	39
	13
	
	
	
	
	
	
	

	Protect and enhance undeveloped shorelines
	40
	15
	
	
	
	
	
	
	9

	Control problematic species (e.g., deer, raccoon, domestic cat, feral hog) in forests
	41
	
	
	
	
	9
	
	
	

	Control problematic species (e.g., deer, raccoon, geese, domestic cat, feral hog, exotic/aggressive vegetation) in developed lands
	42
	
	
	
	10
	
	
	
	

	Reduce recreational overuse of subterranean systems
	43
	
	
	
	
	
	
	9
	

	Promote diversity of grassland types and successional stages
	44
	
	
	
	
	
	9
	
	

	Improve drainage management
	45
	6
	9
	10
	8
	14
	10
	8
	4

	Decrease <em>E. coli</em> counts
	46
	14
	
	
	
	
	
	
	15

	Control problematic species (e.g., deer, raccoon, geese, domestic cat, feral hog) in agricultural lands
	47
	
	10
	
	
	
	
	
	

	Link existing habitat blocks through corridor enhancement in grasslands
	48
	
	
	
	
	
	11
	
	

	Control problematic native species in subterranean systems
	49
	
	
	
	
	
	
	10
	

	Mine reclamation
	50
	17
	
	12
	11
	12
	2
	13
	14

	Improve integrated pest management
	51
	
	11
	
	
	
	
	
	

	Species reintroduction. Please specify:
	52
	16
	8
	
	13
	8
	14
	14
	18

	Control problematic native species in aquatic systems
	53
	18
	
	
	
	
	
	
	

	Reduce recreational overuse of forests
	54
	
	
	
	
	13
	
	
	

	Reestablish natural disturbance regimes in subterranean systems
	55
	
	
	
	
	
	
	11
	

	Manage biofuel grasslands
	56
	
	12
	
	
	
	12
	
	

	Reduce recreational overuse of wetlands
	57
	
	
	
	
	
	
	
	16

	Reduce recreational overuse of aquatic systems
	58
	21
	
	
	
	
	
	
	

	Remove log jams
	59
	22
	
	
	
	
	
	
	

	Control problematic species (e.g., deer, raccoon, domestic cat, feral hog, exotic/aggressive vegetation) in wetlands
	60
	
	
	
	
	
	
	
	17

	Dam removal
	61
	20
	
	
	
	
	
	
	19

	Control problematic species (e.g., raccoon, skunk, coyote, domestic cat) in grasslands
	62
	
	
	
	
	
	13
	
	

	Reduce recreational overuse of grasslands
	63
	
	
	
	
	
	15
	
	

	Ex situ conservation (protection of a species outside of its natural habitat). Please specify:
	64
	19
	13
	13
	12
	15
	16
	15
	20

	Enhance corridors in subterranean systems
	65
	
	
	
	
	
	
	16
	

	Reestablish natural disturbance regimes in wetlands
	
	
	
	
	
	
	
	
	

	Education and Awareness
	3
	3
	4
	4
	3
	2
	3
	2
	3

	Educational programs specifically for K-12
	1
	2
	1
	2
	1
	1
	2
	1
	1

	Educational programs in general
	2
	1
	3
	3
	2
	2
	3
	2
	3

	Training programs for stakeholders
	3
	3
	2
	1
	3
	3
	1
	3
	2

	Improvement of signage and other communication materials in conservation areas
	4
	4
	4
	4
	4
	4
	4
	4
	4

	Law and Policy
	4
	4
	3
	6
	4
	4
	5
	4
	4

	Reduce urban sprawl through planning and zoning
	1
	2
	1
	3
	1
	2
	1
	1
	1

	Increase compliance of existing rules and regulations for aquatic systems
	2
	1
	
	
	
	
	
	
	

	Increase regulations on invasive species
	3
	4
	2
	1
	3
	1
	5
	5
	4

	Improve compliance with and enforcement of current policies
	4
	3
	3
	2
	5
	3
	2
	3
	2

	Change current laws, policies, and regulations. Please specify:
	5
	5
	5
	5
	2
	4
	4
	2
	5

	Set private sector standards and codes
	6
	7
	4
	4
	4
	5
	3
	4
	3

	Establish submergent vegetation control guidelines
	7
	6
	
	
	
	
	
	
	

	Establish legal lake levels
	8
	8
	
	
	
	
	
	
	

	Establish rules and guidelines for piers and other structures
	9
	9
	
	
	
	
	
	
	

	Livelihood, Economic, and Other Incentives
	5
	5
	5
	3
	5
	6
	4
	5
	5

	Promote nonmonetary values of natural systems within the state
	1
	2
	2
	2
	1
	1
	2
	1
	2

	Promote conservation payment programs (e.g., payment for ecosystem services, conservation easements)
	2
	1
	1
	1
	2
	3
	1
	6
	1

	Manage recreational opportunities to be compatible with fish and wildlife habitats
	3
	4
	3
	3
	4
	2
	3
	2
	3

	Support substitution of alternatives for environmentally harmful products and processes
	4
	3
	4
	4
	5
	4
	4
	4
	4

	Link natural resources to livelihoods through nature tourism
	5
	5
	6
	6
	3
	6
	6
	3
	6

	Promote market forces (e.g., creation of a nitrogen trading market, promotion of alternative agricultural markets) as a tool for conservation
	6
	6
	5
	5
	6
	5
	5
	5
	5

	External Capacity Building
	6
	6
	6
	5
	6
	5
	6
	6
	6

	Strengthen conservation financing
	1
	1
	2
	1
	1
	1
	4
	1
	2

	Promote use of research and science in conservation decision-making processes
	2
	4
	1
	3
	4
	2
	2
	4
	4

	Develop alliances and partnerships (e.g., between producers, landowners, and conservation professionals)
	3
	3
	5
	2
	3
	3
	1
	2
	1

	Increase state’s capacity for research and monitoring of conservation actions
	4
	2
	3
	4
	5
	4
	5
	5
	5

	Promote green infrastructure
	5
	5
	4
	5
	6
	5
	3
	3
	3

	Develop institutions and civil society
	6
	6
	6
	6
	2
	6
	6
	6
	6

	
	Indicates a tie within this habitat type





SUMMARY OF REGIONAL MEETING

The regional meetings for the Ohio River Watershed Interior Plateau region was held on Friday 26 September 2014 from 9:00 am – 12:00 pm EDT at the Southeast Purdue Agricultural Center in Butlerville, Indiana. Eighteen people were in attendance representing several government agencies, non-profit organizations, and the general public. Organizations and agencies attending included: Indiana Division of Fish and Wildlife, US Fish and Wildlife Service, Hoosier Forest Alliance, etc….	Comment by Chapman, Robert N: Since the sign in sheets seem to be AWOL, please add any agencies or organizations that you can remember.

Participants were not divided into groups to identify priority actions items for successful implementation of the Comprehensive Wildlife Strategy in the Ohio River Watershed Interior Plateau region. For this reason, no one action item was prioritized over another. However, a few themes emerged as action items with similar tone surfaced. From these, four priority actions can be identified as important (Table ??). 


	Table ??. Priority actions for the Ohio River Watershed Interior Plateau as identified by participants during the regional meeting. 

	Action Item Number	Comment by Chapman, Robert N: No action item numbers were listed for this region.
	Action Item Description

	84/85
	Education in general and training for stakeholders

	18/98
	Control invasive species and increase regulation on invasive species

	14/4
	Promote diversity of forest successional stages and restore habitats and natural systems

	44/81
	Increase acres enrolled in the Classified Forest and Wildlands Program and acquire conservation easements to protect important wildlife habitats.



CONSERVATION OPPORTUNITY AREAS


Participants in the Ohio River Watershed Interior Plateau regional meeting identified fifteen conservation opportunity areas and four opportunity corridors within the region. Those areas are represented in Figure ??

Figure ??
[image: C:\Users\rnchapma\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\COAs_Region5.jpg]

Key items are the most significant specific threats and most important conservation actions across all major categories for fish and wildlife habitats for a land type within a region. Significance/importance is determined by mean rating within that land type. More threats or actions may be listed as result of threats/actions having identical average ratings and are tied.

Aquatic Systems in the Interior Plateau (Region 5)

Definition: All water habitats, both flowing and stationary, excluding wetlands.

Key threats to fish and wildlife habitats:
Conversion of natural habitats to other land uses
Diseases
Invasive/alien species
Agriculture, residential, and forestry effluents
Roads and railroads
Household sewage and urban water waste
Fossil fuel energy production
Shale gas development (e.g., fracking)
Changing frequency, duration, and intensity of drought
Point source pollution from commercial/industrial sources

Key conservation actions for fish and wildlife habitats:
Reduce losses of fish and wildlife habitats (due to agriculture, urban sprawl, commercial development, etc.)
Educational programs in general
Develop and promote farming technologies and practices that have conservation benefits (e.g., cover crops, no till)
Reduce nutrient and toxin loads (e.g., heavy metals, pharmaceuticals, fertilizers, insecticides)
Preserve currently existing corridors
Build/strengthen CRP partnerships
Educational programs specifically for K-12
Training programs for stakeholders
Strengthen conservation financing
Increase compliance of existing rules and regulations for aquatic systems


Agricultural Lands in the Interior Plateau (Region 5)

Definition: Lands devoted to commodity production, including intensively managed nonnative grasses, row crops, fruit and nut-bearing trees.

Key threats to fish and wildlife habitats:
Diseases
Shifting and alteration of habitats due to climate change
Conversion of natural habitats to other land uses
Forestry practices (e.g., silvicultural methods leading to the lack of early successional habitat)
Invasive/alien species
Housing and urban areas
Low genetic diversity (due to reduced population size, species inbreeding, etc.)
Shifting seasons/phenology
Conversion of habitat to annual crops
Commercial and industrial areas
Changing frequency, duration, and intensity of drought
Changing frequency, duration, and intensity of floods
Temperature extremes

Key conservation actions for fish and wildlife habitats:
Reduce losses of fish and wildlife habitats (due to agriculture, urban sprawl, commercial development, etc.)
Promote use of research and science in conservation decision-making processes
Preserve currently existing corridors
Reduce conversion to cropland
Develop and promote farming technologies and practices that have conservation benefits (e.g., cover crops, no till)
Link existing habitat blocks through corridor enhancement in agricultural lands
Restore and integrate diversity of habitats into  crop-production dominated landscapes
Acquire conservation easements to protect important wildlife habitats
Reduce urban sprawl through planning and zoning
Increase regulations on invasive species

Barren Lands in the Interior Plateau (Region 5)

Definition: Lands dominated by exposed rock or minerals with sparse vegetation, including glades.

Key threats to fish and wildlife habitats:
Forestry practices (e.g., silvicultural methods leading to the lack of early successional habitat)
Conversion of natural habitats to other land uses
Invasive/alien species
Diseases
Shifting and alteration of habitats due to climate change
Changing frequency, duration, and intensity of drought
Fossil fuel energy production
Mining and quarrying
Problematic native species (e.g., overabundant native deer or algae)
Shifting seasons/phenology
Temperature extremes
Shale gas development (e.g., fracking)
Oil and gas drilling

Key conservation actions for fish and wildlife habitats:
Increase regulations on invasive species
Strengthen conservation financing
Develop alliances and partnerships (e.g., between producers, landowners, and conservation professionals)
Improve compliance with and enforcement of current policies
Promote conservation payment programs (e.g., payment for ecosystem services, conservation easements)
Training programs for stakeholders
Promote use of research and science in conservation decision-making processes
Reduce urban sprawl through planning and zoning
Increase state’s capacity for research and monitoring of conservation actions
Reduce losses of fish and wildlife habitats (due to agriculture, urban sprawl, commercial development, etc.)


Developed Lands in the Interior Plateau (Region 5)

Definition: Highly impacted lands, intensively modified to support human habitation, transportation, commerce, and recreation.

Key threats to fish and wildlife habitats:
Invasive/alien species
Shale gas development (e.g., fracking)
Roads and railroads
Conversion of natural habitats to other land uses
Fossil fuel energy production
Oil and gas drilling
Conversion of habitat to annual crops
Housing and urban areas
Commercial and industrial areas
Problematic native species (e.g., overabundant native deer or algae)

Key conservation actions for fish and wildlife habitats:
Preserve currently existing corridors
Reduce losses of fish and wildlife habitats (due to agriculture, urban sprawl, commercial development, etc.)
Reduce urban sprawl through planning and zoning
Promote nonmonetary values of natural systems within the state
Strengthen conservation financing
Educational programs specifically for K-12
Increase acres enrolled in the Classified Forest and Wildlands Program
Change current laws, policies, and regulations. Please specify:
Educational programs in general
Reduce nutrient and toxin loads (e.g., heavy metals, pharmaceuticals, fertilizers, insecticides)
Restore and integrate diversity of habitats into developed landscapes

Forests in the Interior Plateau (Region 5)

Definition: A plant community extending over a large area and dominated by trees, the crowns of which form an unbroken covering layer or canopy.

Key threats to fish and wildlife habitats:
Invasive/alien species
Conversion of natural habitats to other land uses
Changing frequency, duration, and intensity of drought
Housing and urban areas
Forestry practices (e.g., silvicultural methods leading to the lack of early successional habitat)
Agriculture, residential, and forestry effluents
Shifting and alteration of habitats due to climate change
Shifting seasons/phenology
Temperature extremes
Diseases

Key conservation actions for fish and wildlife habitats:
Strengthen conservation financing
Preserve currently existing corridors
Promote use of research and science in conservation decision-making processes
Control invasive species in forests
Acquire conservation easements to protect important wildlife habitats
Develop alliances and partnerships (e.g., between producers, landowners, and conservation professionals)
Acquire currently unprotected forests
Restore habitats and natural systems in forests
Increase regulations on invasive species
Promote diversity of forest types and successional stages


Grasslands in the Interior Plateau (Region 5)

Definition: Open area dominated by grass species, for example, prairies or reclaimed minelands.

Key threats to fish and wildlife habitats:
Diseases
Housing and urban areas
Commercial and industrial areas
Conversion of natural habitats to other land uses
Low genetic diversity (due to reduced population size, species inbreeding, etc.)
Agriculture, residential, and forestry effluents
Shale gas development (e.g., fracking)
Fire and fire suppression
Conversion of habitat to annual crops
Roads and railroads

Key conservation actions for fish and wildlife habitats:
Develop alliances and partnerships (e.g., between producers, landowners, and conservation professionals)
Reduce urban sprawl through planning and zoning
Reduce losses of fish and wildlife habitats (due to agriculture, urban sprawl, commercial development, etc.)
Mine reclamation
Promote use of research and science in conservation decision-making processes
Training programs for stakeholders
Promote green infrastructure
Educational programs specifically for K-12
Educational programs in general
Acquire conservation easements to protect important wildlife habitats
Acquire currently unprotected grasslands


Subterranean Systems in the Interior Plateau (Region 5)

Definition: Surface openings of subterranean features reaching as far as natural light can penetrate (i.e., twilight zone) and connected underground rooms and passages beyond natural light penetration, including karsts.

Key threats to fish and wildlife habitats:
Invasive/alien species
Diseases
Runoff from roads/service corridors
Conversion of natural habitats to other land uses
Agriculture, residential, and forestry effluents
Housing and urban areas
Commercial and industrial areas
Low genetic diversity (due to reduced population size, species inbreeding, etc.)
Roads and railroads
Changing frequency, duration, and intensity of drought
Mining and quarrying
Forestry practices (e.g., silvicultural methods leading to the lack of early successional habitat)
Household sewage and urban water waste
Chemical spills

Key conservation actions for fish and wildlife habitats:
Educational programs specifically for K-12
Protect adjacent buffer zones
Acquire currently unprotected subterranean systems
Educational programs in general
Reduce losses of fish and wildlife habitats (due to agriculture, urban sprawl, commercial development, etc.)
Control invasive species in subterranean systems
Acquire conservation easements to protect important wildlife habitats
Strengthen conservation financing
Reduce nutrient and toxin loads (e.g., heavy metals, pharmaceuticals, fertilizers, insecticides)
Promote nonmonetary values of natural systems within the state




Wetlands in the Interior Plateau (Region 5)

Definition: Area temporarily or permanently flooded, supporting woody and/or herbaceous vegetation.

Key threats to fish and wildlife habitats:
Fossil fuel energy production
Invasive/alien species
Conversion of natural habitats to other land uses
Changing frequency, duration, and intensity of drought
Mining and quarrying
Shifting and alteration of habitats due to climate change
Housing and urban areas
Commercial and industrial areas
Conversion of habitat to annual crops
Roads and railroads

Key conservation actions for fish and wildlife habitats:
Acquire currently unprotected wetlands
Develop alliances and partnerships (e.g., between producers, landowners, and conservation professionals)
Reduce urban sprawl through planning and zoning
Educational programs specifically for K-12
Strengthen conservation financing
Promote use of research and science in conservation decision-making processes
Promote green infrastructure
Increase state’s capacity for research and monitoring of conservation actions
Restore habitats and natural systems in wetlands
Improve compliance with and enforcement of current policies


Table X. SGCN occurring in Agricultural Systems in the Interior Plateau Region
	Taxa
	Group
	Scientific Name
	Common Name
	Cropland/ hedgerows

	Birds
	Cranes
	Grus americana
	Whooping Crane
	X

	
	
	Grus canadensis
	Sandhill Crane
	X

	
	Raptors
	Asio flammeus
	Short-eared Owl
	X

	
	
	Circus cyaneus
	Northern Harrier
	X

	
	
	Tyto alba
	Barn Owl
	X

	
	Shorebirds
	Bartramia longicauda
	Upland Sandpiper
	X

	
	
	Calidris subruficollis
	Buff-breasted Sandpiper
	X

	
	
	Pluvialis dominica
	American Golden-Plover
	X

	
	
	Tringa solitaria
	Solitary Sandpiper
	X

	
	Songbirds
	Cistothorus platensis
	Sedge Wren
	X

	
	
	Lanius ludovicianus
	Loggerhead Shrike
	X

	
	
	Sturnella neglecta
	Western Meadowlark
	X

	
	Waterfowl
	Cygnus buccinator
	Trumpeter Swan
	X

	Mammals
	Mustelids
	Mustela nivalis
	Least Weasel
	X

	
	
	Taxidea taxus
	American Badger
	X

	Amphibians
	Frogs
	Scaphiopus holbrookii
	Eastern Spadefoot
	X

	Reptiles
	Turtles
	Terrapene carolina
	Eastern Box Turtle
	X




Table X. SGCN occurring in Aquatic Systems in the Interior Plateau Region
	Taxa
	Group
	Scientific Name
	Common Name
	Big rivers
	Medium rivers
	Low gradient
	Moderate gradient
	High gradient

	Birds
	Cranes
	Grus americana
	Whooping Crane
	
	
	
	
	

	
	
	Grus canadensis
	Sandhill Crane
	
	
	X
	X
	

	
	Herons, …
	Ardea alba
	Great Egret
	X
	X
	X
	X
	

	
	
	Botaurus lentiginosus
	American Bittern
	
	
	
	
	

	
	
	Ixobrychus exilis
	Least Bittern
	
	
	
	
	

	
	
	Nyctanassa violacea
	Yellow-crowned Night-Heron
	
	
	
	
	

	
	
	Nycticorax nycticorax
	Black-crowned Night-Heron
	
	
	X
	X
	

	
	Rails
	Gallinula galeata
	Common Gallinule
	
	
	
	
	

	
	Raptors
	Falco peregrinus
	Peregrine Falcon
	
	
	
	
	

	
	
	Haliaeetus leucocephalus
	Bald Eagle
	X
	X
	
	X
	X

	
	
	Ictinia mississippiensis
	Mississippi Kite
	X
	X
	
	X
	X

	
	
	Pandion haliaetus
	Osprey
	X
	X
	
	X
	X

	
	Shorebirds
	Arenaria interpres
	Ruddy Turnstone
	
	
	
	
	

	
	
	Charadrius melodus
	Piping Plover
	
	
	
	
	

	
	
	Limnodromus griseus
	Short-billed Dowitcher
	
	
	
	
	

	
	
	Phalaropus tricolor
	Wilson’s Phalarope
	
	
	
	
	

	
	
	Tringa melanoleuca
	Greater Yellowlegs
	
	
	
	
	

	
	
	Tringa solitaria
	Solitary Sandpiper
	
	X
	X
	
	

	
	Songbirds
	Cistothorus palustris
	Marsh Wren
	
	
	
	
	

	
	Terns
	Chlidonias niger
	Black Tern
	X
	X
	X
	
	

	
	
	Sternula antillarum athalassos
	Interior Least Tern
	X
	X
	
	
	

	
	Waterfowl
	Cygnus buccinator
	Trumpeter Swan
	
	
	
	
	

	Amphibians
	Aquatic Salamanders
	Cryptobranchus alleganiensis
	Hellbender
	
	X
	X
	X
	

	
	
	Necturus maculosus
	Common Mudpuppy
	X
	X
	
	
	

	
	Frogs
	Acris crepitans
	Northern Cricket Frog
	
	
	X
	
	

	
	Salamanders
	Ambystoma barbouri
	Streamside Salamander
	
	
	
	
	

	
	
	Pseudotriton ruber 
	Red Salamander
	
	
	
	
	

	Reptiles
	Snakes
	Agkistrodon piscivorus
	Cottonmouth
	
	X
	X
	X
	

	
	
	Nerodia erythrogaster neglecta
	Copper-bellied Watersnake
	
	X
	X
	
	

	
	
	Thamnophis proximus 
	Western Ribbonsnake
	
	
	X
	X
	

	
	Turtles
	Macrochelys temminckii
	Alligator Snapping Turtle
	X
	X
	X
	
	

	
	
	Pseudemys concinna 
	River Cooter
	
	X
	X
	X
	

	Fish
	Carps and Minnows
	Hybopsis amnis
	Pallid Shiner
	X
	X
	X
	X
	

	
	Catfish
	Noturus stigmosus
	Northern Madtom
	
	X
	X
	X
	

	
	Perches
	Ammocrypta clara
	Western Sand Darter
	X
	X
	X
	X
	

	
	
	Etheostoma maculatum
	Spotted Darter
	
	X
	
	X
	X

	
	
	Etheostoma tippecanoe
	Tippecanoe Darter
	
	X
	
	X
	

	
	
	Percina copelandi
	Channel Darter
	
	X
	X
	X
	

	
	Sturgeons
	Acipenser fulvescens
	Lake Sturgeon
	X
	
	X
	X
	

	Mollusks
	Mussels
	Cyprogenia stegaria
	Fanshell
	X
	X
	
	
	

	
	
	Lampsilis fasciola
	Wavyrayed Lampmussel
	X
	X
	
	
	

	
	
	Obovaria subrotunda
	Round Hickorynut
	X
	X
	X
	X
	

	
	
	Plethobasus cyphyus
	Sheepnose
	X
	X
	X
	X
	

	
	
	Pleurobema cordatum
	Ohio Pigtoe
	X
	X
	X
	X
	

	
	
	Pleurobema plenum
	Rough Pigtoe
	X
	X
	
	
	

	
	
	Ptychobranchus fasciolaris
	Kidneyshell
	X
	X
	
	X
	X

	
	
	Simpsonaias ambigua
	Salamander Mussel
	X
	X
	
	X
	

	
	
	Villosa lienosa
	Little Spectaclecase
	X
	X
	X
	X
	




Table X. SGCN occurring in Aquatic Systems in the Interior Plateau Region (continued)
	Pools
	Riffles
	Springs/ spring brooks
	Creeks
	Lakes-Shallow water
	Lakes-Deep water
	Lake Michigan
	Comments

	
	
	
	
	X
	
	
	

	
	
	
	
	X
	
	
	

	X
	X
	X
	X
	X
	
	X
	

	
	
	
	
	X
	
	
	Can use impoundments.

	
	
	
	
	X
	
	
	

	
	
	
	
	X
	
	
	

	X
	
	
	
	X
	
	X
	

	
	
	
	
	X
	
	
	

	
	
	
	
	
	
	X
	Can use impoundments.

	
	
	
	
	X
	X
	X
	Can use impoundments and borrow pits.

	
	
	
	
	X
	X
	
	

	
	
	
	
	X
	X
	X
	Can use impoundments and borrow pits.

	
	
	
	
	X
	
	X
	

	
	
	
	
	
	
	X
	

	
	
	
	
	X
	
	X
	

	
	
	
	
	X
	
	
	

	
	
	
	
	X
	
	
	

	
	
	
	X
	X
	
	
	

	
	
	
	
	X
	
	
	

	
	
	
	
	X
	X
	
	Can use impoundments.

	
	
	
	
	X
	X
	
	Can use borrow pits.

	
	
	
	
	X
	
	
	Can use impoundments.

	X
	X
	
	X
	
	
	
	Requires clear, rocky streams.

	
	
	
	X
	X
	X
	
	Requires silt-free areas for nesting.

	X
	
	
	X
	X
	
	
	

	X
	
	
	X
	
	
	
	

	X
	
	X
	X
	
	
	
	

	X
	
	
	X
	X
	
	
	

	
	
	
	X
	X
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Table X. SGCN occurring in Barren Lands in the Interior Plateau Region
	Taxa
	Group
	Scientific Name
	Common Name
	Sand/ dunes
	Cliffs/ rock outcrops
	Bare rock/ talus
	Comments

	Birds
	Raptors
	Falco peregrinus
	Peregrine Falcon
	
	X
	
	

	
	
	Haliaeetus leucocephalus
	Bald Eagle
	
	X
	
	

	
	Shorebirds
	Charadrius melodus
	Piping Plover
	X
	
	
	

	
	
	Pluvialis dominica
	American Golden-Plover
	X
	
	
	

	
	Terns
	Sternula antillarum athalassos
	Interior Least Tern
	X
	
	
	

	Mammals
	Bats
	Myotis leibii
	Eastern Small-footed Myotis
	
	
	X
	

	
	Rodents
	Neotoma magister
	Allegheny Woodrat
	
	X
	X
	

	Amphibians
	Frogs
	Acris crepitans
	Northern Cricket Frog
	
	
	X
	Can use quarries.

	
	Salamanders
	Aneides aeneus
	Green Salamander
	
	X
	X
	Requires deep, moist crevices in rock outcrops.

	Reptiles
	Snakes
	Crotalus horridus
	Timber Rattlesnake
	
	X
	X
	Requires rocky areas for hibernation.

	
	Turtles
	Pseudemys concinna 
	River Cooter
	X
	
	
	




Table X. SGCN occurring in Developed Lands in the Interior Plateau Region
	Taxa
	Group
	Scientific Name
	Common Name
	Suburban areas
	Urban areas

	Birds
	Nightjars
	Chordeiles minor
	Common Nighthawk
	X
	X

	
	Raptors
	Accipiter striatus
	Sharp-shinned Hawk
	X
	

	
	
	Falco peregrinus
	Peregrine Falcon
	
	X

	Mammals
	Bats
	Lasionycteris noctivagans
	Silver-haired Bat
	X
	

	
	
	Lasiurus borealis
	Eastern Red Bat
	X
	

	
	
	Lasiurus cinereus
	Hoary Bat
	X
	

	
	
	Myotis lucifugus
	Little Brown Myotis
	X
	

	
	
	Myotis sodalis
	Indiana Myotis
	X
	

	
	
	Nycticeius humeralis 
	Evening Bat
	X
	

	
	
	Perimyotis subflavus
	Tri-colored Bat
	X
	

	
	Mustelids
	Mustela nivalis
	Least Weasel
	X
	

	Amphibians
	Frogs
	Scaphiopus holbrookii
	Eastern Spadefoot
	X
	

	Reptiles
	Snakes
	Clonophis kirtlandii
	Kirtland’s Snake
	X
	X

	
	
	Opheodrys aestivus
	Rough Greensnake
	X
	




Table X. SGCN occurring in Forests in the Interior Plateau Region
	Taxa
	Group
	Scientific Name
	Common Name
	Hardwood forests
	Conifer forests
	Mixed forests
	Hardwood woodlands
	Conifer woodlands
	Mixed woodlands

	Birds
	Nightjars
	Antrostomus vociferus
	Eastern Whip-poor-will
	X
	
	X
	X
	
	X

	
	Raptors
	Accipiter striatus
	Sharp-shinned Hawk
	X
	X
	X
	X
	X
	X

	
	
	Buteo lineatus
	Red-shouldered Hawk
	X
	
	X
	X
	
	X

	
	
	Buteo platypterus
	Broad-winged Hawk
	X
	
	X
	X
	
	X

	
	
	Haliaeetus leucocephalus
	Bald Eagle
	X
	X
	X
	X
	X
	X

	
	
	Ictinia mississippiensis
	Mississippi Kite
	X
	X
	X
	X
	X
	X

	
	Songbirds
	Helmitheros vermivorum
	Worm-eating Warbler
	X
	
	
	X
	
	

	
	
	Mniotilta varia
	Black-and-white Warbler
	X
	
	X
	X
	
	X

	
	
	Setophaga cerulea
	Cerulean Warbler
	X
	
	X
	X
	
	X

	
	
	Setophaga citrina
	Hooded Warbler
	X
	
	
	X
	
	

	Mammals
	Bats
	Corynorhinus rafinesquii
	Rafinesque’s Big-eared Bat
	X
	
	X
	X
	
	X

	
	
	Lasionycteris noctivagans
	Silver-haired Bat
	X
	X
	X
	X
	X
	X

	
	
	Lasiurus borealis
	Eastern Red Bat
	X
	
	X
	X
	
	X

	
	
	Lasiurus cinereus
	Hoary Bat
	X
	X
	X
	X
	X
	X

	
	
	Myotis austroriparius
	Southeastern Myotis
	X
	X
	X
	X
	X
	X

	
	
	Myotis leibii
	Eastern Small-footed Myotis
	X
	X
	X
	X
	X
	X

	
	
	Myotis lucifugus
	Little Brown Myotis
	X
	
	X
	X
	
	X

	
	
	Myotis septentrionalis
	Northern Long-eared Myotis
	X
	X
	X
	X
	X
	X

	
	
	Myotis sodalis
	Indiana Myotis
	X
	
	X
	X
	
	X

	
	
	Nycticeius humeralis 
	Evening Bat
	X
	
	X
	X
	
	X

	
	
	Perimyotis subflavus
	Tri-colored Bat
	X
	
	X
	X
	
	X

	
	Mustelids
	Mustela nivalis
	Least Weasel
	X
	
	X
	X
	X
	X

	
	Rodents
	Neotoma magister
	Allegheny Woodrat
	X
	
	X
	X
	
	X

	
	Shrews 
	Sorex fumeus
	Smoky Shrew
	X
	X
	X
	X
	X
	X

	
	
	Sorex hoyi
	American Pygmy Shrew
	X
	X
	X
	
	
	

	Amphibians
	Frogs
	Scaphiopus holbrookii
	Eastern Spadefoot
	X
	X
	X
	X
	X
	X

	
	Salamanders
	Ambystoma barbouri
	Streamside Salamander
	X
	
	
	
	
	

	
	
	Aneides aeneus
	Green Salamander
	X
	
	
	X
	
	

	Reptiles
	Snakes
	Cemophora coccinea 
	Scarletsnake
	X
	X
	X
	X
	X
	X

	
	
	Crotalus horridus
	Timber Rattlesnake
	X
	X
	X
	X
	X
	X

	
	
	Nerodia erythrogaster neglecta
	Copper-bellied Watersnake
	
	
	
	X
	X
	X

	
	
	Opheodrys aestivus
	Rough Greensnake
	X
	
	
	X
	
	

	
	
	Tantilla coronata
	Southeastern Crowned Snake
	
	
	
	X
	X
	X

	
	
	Thamnophis proximus 
	Western Ribbonsnake
	
	
	
	X
	
	

	
	Turtles
	Terrapene carolina
	Eastern Box Turtle
	X
	X
	X
	X
	X
	X




Table X. SGCN occurring in Grasslands in the Interior Plateau Region
	Taxa
	Group
	Scientific Name
	Common Name
	Savan-nas
	Shrub-lands
	Herba-ceous grass-lands
	Old fields (early succes-sional)
	Comments

	Birds
	Cranes
	Grus americana
	Whooping Crane
	
	
	X
	
	

	
	
	Grus canadensis
	Sandhill Crane
	
	
	X
	
	

	
	Herons, …
	Ardea alba
	Great Egret
	
	
	X
	
	

	
	
	Botaurus lentiginosus
	American Bittern
	
	
	X
	
	

	
	Nightjars
	Chordeiles minor
	Common Nighthawk
	
	
	X
	X
	

	
	Raptors
	Accipiter striatus
	Sharp-shinned Hawk
	
	
	
	X
	

	
	
	Asio flammeus
	Short-eared Owl
	X
	X
	X
	X
	

	
	
	Circus cyaneus
	Northern Harrier
	
	
	X
	X
	

	
	
	Ictinia mississippiensis
	Mississippi Kite
	X
	X
	X
	
	

	
	
	Tyto alba
	Barn Owl
	X
	
	X
	X
	

	
	Shorebirds
	Bartramia longicauda
	Upland Sandpiper
	
	
	X
	X
	

	
	
	Calidris subruficollis
	Buff-breasted Sandpiper
	
	
	X
	
	

	
	
	Pluvialis dominica
	American Golden-Plover
	
	
	X
	
	

	
	Songbirds
	Ammodramus henslowii
	Henslow’s Sparrow
	
	
	X
	X
	Can use Farm Bill Program lands.

	
	
	Cistothorus platensis
	Sedge Wren
	
	
	X
	X
	

	
	
	Lanius ludovicianus
	Loggerhead Shrike
	X
	X
	X
	X
	

	
	
	Sturnella neglecta
	Western Meadowlark
	
	
	X
	X
	

	
	
	Vermivora chrysoptera
	Golden-winged Warbler
	X
	X
	
	X
	

	Mammals
	Bats
	Myotis lucifugus
	Little Brown Myotis
	X
	
	
	
	Can use recovering mine lands.

	
	
	Myotis septentrionalis
	Northern Long-eared Myotis
	X
	
	
	
	

	
	
	Myotis sodalis
	Indiana Myotis
	X
	
	
	
	Can use recovering mine lands.

	
	Mustelids
	Mustela nivalis
	Least Weasel
	
	X
	X
	X
	Can use hay lands and recovering mine lands.

	
	
	Taxidea taxus
	American Badger
	X
	X
	X
	
	Can use recovering mine lands and dunes.

	
	Shrews
	Sorex fumeus
	Smoky Shrew
	
	
	
	X
	

	
	
	Sorex hoyi
	American Pygmy Shrew
	
	X
	X
	
	

	Amphibians
	Frogs
	Acris crepitans
	Northern Cricket Frog
	X
	
	X
	
	

	
	
	Scaphiopus holbrookii
	Eastern Spadefoot
	X
	X
	X
	
	

	Reptiles
	Snakes
	Agkistrodon piscivorus
	Cottonmouth
	X
	
	
	
	

	
	
	Cemophora coccinea 
	Scarletsnake
	
	
	X
	
	

	
	
	Clonophis kirtlandii
	Kirtland’s Snake
	X
	
	X
	X
	

	
	
	Crotalus horridus
	Timber Rattlesnake
	
	X
	
	
	

	
	
	Nerodia erythrogaster neglecta
	Copper-bellied Watersnake
	
	
	X
	
	Can use recovering mine lands.

	
	
	Opheodrys aestivus
	Rough Greensnake
	
	X
	X
	X
	Can use recovering mine lands.

	
	
	Thamnophis proximus 
	Western Ribbonsnake
	X
	
	X
	
	Can use recovering mine lands.

	
	Turtles
	Terrapene carolina
	Eastern Box Turtle
	
	
	X
	
	




Table X. SGCN occurring in Subterranean Systems of the Interior Plateau Region
	Taxa
	Group
	Scientific Name
	Common Name
	Subaquatic
	Subterrestrial
	Comments

	Mammals
	Bats
	Corynorhinus rafinesquii
	Rafinesque’s Big-eared Bat
	
	X
	

	
	
	Lasionycteris noctivagans
	Silver-haired Bat
	
	X
	

	
	
	Myotis austroriparius
	Southeastern Myotis
	
	X
	

	
	
	Myotis grisescens
	Gray Myotis
	
	X
	Requires wet caves.

	
	
	Myotis leibii
	Eastern Small-footed Myotis
	
	X
	

	
	
	Myotis lucifugus
	Little Brown Myotis
	
	X
	

	
	
	Myotis septentrionalis
	Northern Long-eared Myotis
	
	X
	

	
	
	Myotis sodalis
	Indiana Myotis
	
	X
	

	
	
	Perimyotis subflavus
	Tri-colored Bat
	
	X
	

	
	Rodents
	Neotoma magister
	Allegheny Woodrat
	
	X
	

	Amphibians
	Salamanders
	Aneides aeneus
	Green Salamander
	
	X
	

	Reptiles
	Snakes
	Crotalus horridus
	Timber Rattlesnake
	
	X
	

	Fish
	Cavefish
	Amblyopsis hoosieri
	Hoosier Cavefish
	X
	
	




Table X. SGCN occurring in Wetlands in the Interior Plateau Region
	Taxa
	Group
	Scientific Name
	Common Name
	Bogs/ fens
	Herb-aceous wetlands
	Forested wetlands
	Shrub wetlands
	Ephemeral/ temporary wetlands
	Mudflats
	Riparian zones

	Birds
	Cranes
	Grus americana
	Whooping Crane
	X
	X
	
	
	X
	
	

	
	
	Grus canadensis
	Sandhill Crane
	X
	X
	
	
	
	
	X

	
	Herons, …
	Ardea alba
	Great Egret
	
	X
	X
	X
	X
	
	X

	
	
	Botaurus lentiginosus
	American Bittern
	
	X
	
	X
	X
	
	X

	
	
	Ixobrychus exilis
	Least Bittern
	X
	X
	
	X
	
	
	X

	
	
	Nyctanassa violacea
	Yellow-crowned Night-Heron
	
	X
	X
	
	
	
	X

	
	
	Nycticorax nycticorax
	Black-crowned Night-Heron
	
	X
	X
	X
	X
	
	X

	
	Rails
	Gallinula galeata
	Common Gallinule
	
	X
	
	
	
	
	

	
	
	Rallus elegans
	King Rail
	
	X
	
	X
	
	
	

	
	Raptors
	Accipiter striatus
	Sharp-shinned Hawk
	
	
	
	
	
	
	X

	
	
	Asio flammeus
	Short-eared Owl
	X
	X
	
	
	
	
	

	
	
	Buteo lineatus
	Red-shouldered Hawk
	
	
	X
	
	
	
	X

	
	
	Buteo platypterus
	Broad-winged Hawk
	
	
	X
	
	
	
	X

	
	
	Circus cyaneus
	Northern Harrier
	X
	X
	
	
	
	
	

	
	
	Falco peregrinus
	Peregrine Falcon
	
	X
	
	
	
	
	X

	
	
	Haliaeetus leucocephalus
	Bald Eagle
	
	X
	X
	
	
	
	X

	
	
	Ictinia mississippiensis
	Mississippi Kite
	
	
	X
	
	
	
	X

	
	
	Pandion haliaetus
	Osprey
	
	X
	X
	
	
	
	X

	
	
	Tyto alba
	Barn Owl
	
	X
	
	
	
	
	X

	
	Shorebirds
	Arenaria interpres
	Ruddy Turnstone
	
	X
	
	
	
	X
	X

	
	
	Calidris subruficollis
	Buff-breasted Sandpiper
	
	
	
	
	X
	X
	X

	
	
	Charadrius melodus
	Piping Plover
	
	X
	
	
	
	X
	X

	
	
	Limnodromus griseus
	Short-billed Dowitcher
	
	X
	
	
	X
	X
	X

	
	
	Phalaropus tricolor
	Wilson’s Phalarope
	
	X
	
	
	X
	X
	X

	
	
	Pluvialis dominica
	American Golden-Plover
	
	X
	
	
	X
	X
	X

	
	
	Tringa melanoleuca
	Greater Yellowlegs
	
	X
	
	
	X
	X
	X

	
	
	Tringa solitaria
	Solitary Sandpiper
	X
	X
	X
	
	X
	X
	X

	
	Songbirds
	Cistothorus palustris
	Marsh Wren
	
	X
	
	
	
	
	

	
	
	Cistothorus platensis
	Sedge Wren
	X
	X
	
	
	
	
	X

	
	
	Mniotilta varia
	Black-and-white Warbler
	
	
	X
	
	
	
	X

	
	
	Setophaga cerulea
	Cerulean Warbler
	
	
	X
	
	
	
	X

	
	
	Vermivora chrysoptera
	Golden-winged Warbler
	X
	
	X
	
	
	
	X

	
	
	Xanthocephalus xanthocephalus
	Yellow-headed Blackbird
	
	X
	
	
	
	
	

	
	Terns
	Chlidonias niger
	Black Tern
	
	X
	
	
	
	
	X

	
	
	Sternula antillarum athalassos
	Interior Least Tern
	
	X
	
	
	
	
	X

	
	Waterfowl
	Cygnus buccinator
	Trumpeter Swan
	
	X
	
	
	X
	
	X

	Mammals
	Bats
	Corynorhinus rafinesquii
	Rafinesque’s Big-eared Bat
	
	
	X
	
	
	
	X

	
	
	Lasionycteris noctivagans
	Silver-haired Bat
	
	
	
	
	
	
	X

	
	
	Lasiurus borealis
	Eastern Red Bat
	
	
	
	
	
	
	X

	
	
	Lasiurus cinereus
	Hoary Bat
	
	
	
	
	
	
	X

	
	
	Myotis austroriparius
	Southeastern Myotis
	
	
	X
	
	
	
	X

	
	
	Myotis grisescens
	Gray Myotis
	
	
	
	
	
	
	X

	
	
	Myotis leibii
	Eastern Small-footed Myotis
	
	
	
	
	
	
	X

	
	
	Myotis lucifugus
	Little Brown Myotis
	
	
	X
	
	
	
	X

	
	
	Myotis septentrionalis
	Northern Long-eared Myotis
	
	
	X
	
	
	
	X

	
	
	Myotis sodalis
	Indiana Myotis
	
	
	X
	
	
	
	X

	
	
	Nycticeius humeralis 
	Evening Bat
	
	
	
	
	
	
	X

	
	
	Perimyotis subflavus
	Tri-colored Bat
	
	
	
	
	
	
	X

	
	Mustelids
	Mustela nivalis
	Least Weasel
	
	X
	
	
	
	
	X

	
	Shrews
	Sorex fumeus
	Smoky Shrew
	
	
	X
	
	
	
	X

	
	
	Sorex hoyi
	American Pygmy Shrew
	X
	X
	X
	
	
	
	X

	Amphibians
	Frogs
	Acris crepitans
	Northern Cricket Frog
	X
	X
	
	X
	X
	
	X

	
	
	Scaphiopus holbrookii
	Eastern Spadefoot
	
	
	
	
	X
	
	X

	
	Salamanders
	Hemidactylium scutatum
	Four-toed Salamander
	X
	
	X
	X
	X
	
	X

	
	
	Pseudotriton ruber 
	Red Salamander
	
	
	X
	
	
	
	X

	Reptiles
	Snakes
	Agkistrodon piscivorus
	Cottonmouth
	
	X
	X
	X
	
	
	X

	
	
	Cemophora coccinea 
	Scarletsnake
	
	
	
	
	
	
	X

	
	
	Clonophis kirtlandii
	Kirtland’s Snake
	X
	X
	
	X
	X
	
	X

	
	
	Crotalus horridus
	Timber Rattlesnake
	
	
	X
	X
	
	
	X

	
	
	Nerodia erythrogaster neglecta
	Copper-bellied Watersnake
	X
	X
	X
	
	X
	
	X

	
	
	Opheodrys aestivus
	Rough Greensnake
	
	
	X
	X
	
	
	X

	
	
	Thamnophis proximus 
	Western Ribbonsnake
	
	X
	X
	X
	X
	
	X

	
	Turtles
	Macrochelys temminckii
	Alligator Snapping Turtle
	
	
	X
	
	
	
	X

	
	
	Pseudemys concinna 
	River Cooter
	
	
	X
	
	
	
	X
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HABITAT CONDITIONS (2ND ELEMENT)
Changes in Land Cover
Unlike other regions of the state which are dominated by agriculture, most land cover in the Drift Plains Region consists of forested land (46.5%), followed by agriculture (29.4%), and grasslands (including hay and pasture; 15.2%) (see Figure # below). Compared to other regions, the Drift Plains Region has a relatively low percentage of developed lands (7.8%). The region is also home to limited areas of Indiana’s karst (subterranean) systems.	Comment by Rita: Figure #: Distribution of land cover in the Drift Plains Region in 2001 and 2011
The Drift Plains Region has experienced changes in habitat coverage over the past 10 years. Agriculture, aquatic systems, barren lands, developed lands, and wetlands  increased, and forests and grasslands decreased (see Table # below). These habitats were mostly lost to urban development (see Figure #). Percentage-wise, the greatest losses were seen in hay/pasture (-1.7%), herbaceous grasslands (-0.6%), and deciduous forests (-0.6%). The greatest increases were seen in woody wetlands (+63.9%), herbaceous wetlands (+53.9%), and barren land (+23.6%) (see Appendix # for habitat definitions). These habitat types were not abundant to begin with though, comprising only 0.3% of total land cover in the region.	Comment by Rita: Table #: Changes in land cover in the Drift Plains Region according to the National Land Cover Database, 2001-2011	Comment by Rita: Figure #: Losses and gains in land cover types in the Drift Plains Region between 2001 and 2011	Comment by Rita: Appendix #: List of habitat definitions.




Table #. Changes in land cover in the Drift Plains Region according to the National Land Cover Database, 2001-2011.
	Major Habitat Type
	NLCD Land Cover
	Acres - 2001
	Percent of Total
	Acres - 2011
	Percent of Total
	Acres Lost
	Percent Loss
	Acres Gained
	Percent Gain
	Net Change
	Percent Change

	Agriculture
	
	
	
	
	
	
	
	
	
	
	

	
	Cultivated Crops
	601,203
	29.4
	601,766
	29.4
	4,992
	0.8
	5,555
	0.9
	563
	+ 0.1

	Aquatic Systems
	
	
	
	
	
	
	
	
	
	
	

	
	Open Water
	17,250
	0.8
	18,017
	0.9
	130
	0.8
	897
	5.2
	767
	+ 4.4

	Barren Lands
	
	
	
	
	
	
	
	
	
	
	

	
	Barren Land
	2,276
	0.1
	2,813
	0.1
	41
	1.8
	578
	25.4
	537
	+ 23.6

	Developed Lands
	
	
	
	
	
	
	
	
	
	
	

	
	All Developed Lands
	152,246
	7.4
	158,728
	7.8
	4
	0.0
	6,486
	4.3
	6,482
	+ 4.3

	
	Open Space
	106,346
	5.2
	108,778
	5.3
	1,099
	1.0
	3,531
	3.3
	2,432
	+ 2.3

	
	Low Intensity
	28,289
	1.4
	29,533
	1.4
	795
	2.8
	2,039
	7.2
	1,245
	+ 4.4

	
	Medium Intensity
	12,370
	0.6
	14,414
	0.7
	165
	1.3
	2,209
	17.9
	2,043
	+ 16.5

	
	High Intensity
	5,241
	0.3
	6,003
	0.3
	68
	1.3
	831
	15.8
	762
	+ 14.5

	Forest Lands
	
	
	
	
	
	
	
	
	
	
	

	
	All Forests
	956,369
	46.7
	950,668
	46.5
	6,489
	0.7
	788
	0.1
	-5,700
	- 0.6

	
	Deciduous Forest
	917,666
	44.8
	912,167
	44.6
	6,280
	0.7
	780
	0.1
	-5,499
	- 0.6

	
	Evergreen Forest
	36,363
	1.8
	36,169
	1.8
	205
	0.6
	10
	0.0
	-195
	- 0.5

	
	Mixed Forest
	2,339
	0.1
	2,332
	0.1
	6
	0.3
	0
	0.0
	-6
	- 0.3

	Grasslands
	
	
	
	
	
	
	
	
	
	
	

	
	All Grasslands
	314,652
	15.4
	310,655
	15.2
	6,883
	2.2
	2,886
	0.9
	-3,997
	- 1.3

	
	Hay/Pasture
	270,780
	13.2
	266,177
	13.0
	5,848
	2.2
	1,245
	0.5
	-4,603
	- 1.7

	
	Herbaceous
	36,652
	1.8
	36,436
	1.8
	1,054
	2.9
	838
	2.3
	-216
	- 0.6

	
	Shrubland
	7,220
	0.4
	8,042
	0.4
	145
	2.0
	968
	13.4
	823
	+ 11.4

	Wetlands
	
	
	
	
	
	
	
	
	
	
	

	
	All Wetlands
	2,264
	0.1
	3,611
	0.2
	42
	1.9
	1,390
	61.4
	1,348
	+ 59.6

	
	Woody Wetlands
	1,285
	0.1
	2,106
	0.1
	20
	1.6
	841
	65.4
	821
	+ 63.9

	
	Herbaceous Wetlands
	978
	0.0
	1,506
	0.1
	27
	2.8
	554
	56.6
	527
	+ 53.9

	
	Total acres:
	2,046,259
	
	Total acres changed:
	18,581
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Figure #. Distribution of land cover in the Drift Plains Region in 2001 and 2011.
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Figure #. Losses and gains in land cover types in the Drift Plains Region between 2001 and 2011.
[image: ]


Key Habitat Types
Key habitat types are unique habitat communities that have conservation value in a given area. Technical experts participating in the Modelling Focus Group suggested that the following key habitat types in the Drift Plains Region are critical to conservation of SGCN:
38. Forests. The large forested areas of this region, especially Big Oaks NWR, are extremely valuable to SGCN that rely on forest habitat. 
39. Barrens & glades. Barrens and glades occur in forested areas where soil is shallow and acidic. They are characterized by a diversity of grasses and forbs, low shrubs, and small trees.
40. Caves/karst systems. This region’s subterranean features are home to unique wildlife communities and many cave invertebrates
41. Wetlands. Wetlands, whether ephemeral or permanent, can support a great diversity of plant and animal species.
Modelling Species
Technical experts participating in the Modelling Focus Group suggested the following terrestrial species as candidates for landscape-level modelling in the Drift Plains Region:
21. Birds: cerulean warbler, Henslow’s sparrow, Kentucky warbler, northern bobwhite, ruffed grouse, prairie warbler, American woodcock
22. Mammals: eastern gray squirrel, southern flying squirrel, Indiana myotis, little brown myotis, northern long-eared myotis, eastern red bat
23. Amphibians: northern cricket frog, wood frog, two-lined salamander, eastern red-backed salamander, spotted salamander
24. Reptiles: black ratsnake, copper-bellied watersnake, Kirtland’s snake, racer
Respondents to the Species Survey voted for species from this initial list based on habitat types and were given space to suggest additional species. The top-ranked species for the Drift Plains Region were:
21. Forests: cerulean warbler, eastern red-backed salamander, southern flying squirrel
22. Grasslands: northern bobwhite, Henslow’s sparrow
23. Early successional: ruffed grouse, prairie warbler, American woodcock
24. Wetlands/aquatic systems: copper-bellied watersnake, spotted salamander
Ultimately, the following species were chosen for landscape-level modelling for the Drift Plains Region (see Chapter VIII for methods): cerulean warbler, ruffed grouse, Henslow’s sparrow, copper-bellied watersnake, northern bobwhite, prairie warbler.
Landscape-level Modelling Results
Landscape-level models were built for each of the species above that estimated the quality of current habitat conditions in the Drift Plains Region (see Chapter VIII and Appendix # for detailed methods).	Comment by Rita: Appendix #: detailed methods for landscape-level models.


Figure #. Habitat suitability scores for each representative species for the Drift Plains Region. Scores ranged from 0.00-1.00. Blue, yellow, and red represent areas of low, medium, and high habitat quality, respectively.
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Figure #. Average habitat suitability in the Drift Plains Region. Suitability scores assigned to each cell for each species were averaged to produce this map.
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Figure #. Habitat suitability quartiles for averaged scores in the Drift Plains Region. Scores ranging from 0.00-1.00 were grouped into quartiles (0.00-0.25, 0.25-0.50, 0.50-0.75, 0.75-1.00) to produce this map.
[image: ]


Table #. Acres assigned to each habitat suitability quartile for each species chosen for landscape-level modelling in the Drift Plains Region.
	Quartile
	Cerulean Warbler
	Henslow's Sparrow
	Northern Bobwhite
	Prairie Warbler
	Ruffed Grouse
	Copper-bellied Watersnake
	Average Habitat Suitability

	1 (0.00-0.25)
	1,390,128
	1,982,450
	667,206
	1,111,648
	2,040,789
	1,775,500
	1,327,721

	2 (0.25-0.50)
	18,492
	19,561
	193,387
	261,880
	1,912
	119,573
	717,236

	3 (0.50-0.75)
	11,035
	10,776
	1,001,808
	666,011
	1,198
	68,341
	56

	4 (0.75-1.00)
	625,359
	33,472
	183,859
	5,474
	1,114
	82,845
	0





Figure #. Percentage of total acreage in the Drift Plains Region assigned to each habitat suitability quartile for species representing forest, grassland, early successional, and wetland habitat.



‘On-the-ground’ Action Scenarios
Survey respondents were also asked to assign 100 points of effort to actions that make a difference ‘on-the-ground’ (such as protection, restoration, or improvement in the quality of existing habitat). Scores for these actions were ranked, and the actions were assembled into three different scenarios for application to a landscape in a GIS environment (see Appendix # for methods). The ‘baseline’ scenario represented the average distribution of effort among ‘on-the-ground’ actions recommended by survey respondents. The ‘focused’ and ‘distributed’ scenarios represented how effort would be distributed if it were focused only on the top-priority actions, or spread out evenly among most the of the actions that were considered important, respectively. 	Comment by Rita: Appendix #. Extended survey analysis methods
Respondents to the Habitat Survey heavily emphasized actions for conservation of forest habitats in this exercise. Protection of forests was the top-ranked action by a large margin in every scenario. Other actions focusing on forests were also ranked in the top 10 actions, including enhancing forest connectivity, controlling invasive species, enrollment in the Classified Forest Program, controlling forest pests, restoring forests , and diversifying forest types. Respondents also emphasized protection and restoration of grasslands and wetlands.
Although transformation of landscapes in a GIS environment was not possible with current knowledge of how Indiana landscapes change, in the future managers may find the following results useful in simulating landscape changes under alternative conservation action scenarios.
Table #. Percent effort to be devoted to ‘on-the-ground’ conservation actions (habitat protection, restoration, or improvement) under alternative future conservation action scenarios in the Drift Plains Region.
	Action
	Baseline scenario
	Focused scenario
	Distributed scenario

	Protect forests
	18%
	19%
	15%

	Preserve/create corridors between forest habitats
	8%
	8%
	11%

	Control invasive species in forests
	8%
	10%
	6%

	Increase acres enrolled in the Classified Forest Program
	6%
	7%
	5%

	Control forest pests
	5%
	7%
	4%

	Restore forests
	5%
	6%
	5%

	Diversify forest types (e.g., create forest openings)
	5%
	6%
	4%

	Protect grasslands
	5%
	5%
	5%

	Protect wetlands
	4%
	6%
	4%

	Preserve/create corridors between grassland habitat
	4%
	5%
	3%

	Restore grasslands
	4%
	5%
	2%

	Protect aquatic systems
	4%
	0%
	3%

	Manage nuisance species in forests
	4%
	0%
	3%

	Reestablish fire regimes in forests
	4%
	4%
	3%

	Restore riparian zones in aquatic systems
	4%
	5%
	2%

	Restore wetlands
	3%
	0%
	2%

	Enhance wetland connectivity
	3%
	4%
	2%

	Implement fire regimes in grasslands
	3%
	4%
	2%

	Restrict recreational overuse in forests
	3%
	0%
	2%

	Preserve/create corridors between habitat within agricultural matrix
	2%
	0%
	1%

	Protect buffer zones around aquatic systems
	0%
	0%
	2%

	Control invasive species in grasslands
	0%
	0%
	2%

	Create new wetlands
	0%
	0%
	1%

	Control invasive species in aquatic systems
	0%
	0%
	1%

	Create adequate vegetative buffers around wetlands
	0%
	0%
	1%

	Improve water quality in aquatic systems
	0%
	0%
	1%

	Convert marginal cropland to wildlife habitat
	0%
	0%
	1%

	Restore aquatic systems
	0%
	0%
	1%

	Reduce conversion of wildlife habitat to cropland
	0%
	0%
	1%

	Reduce mowing during nesting season in grasslands
	0%
	0%
	1%

	Improve drainage management to benefit aquatic systems
	0%
	0%
	1%

	Improve water quality in wetlands
	0%
	0%
	1%

	Control invasive species in wetlands
	0%
	0%
	1%

	Control invasive species in agricultural lands
	0%
	0%
	1%

	Manage nuisance species in wetlands
	0%
	0%
	1%

	Restore wildlife habitat within agricultural matrix
	0%
	0%
	0%

	Manage nuisance species in agricultural lands
	0%
	0%
	0%

	Enhance pasture and hayland for wildlife
	0%
	0%
	0%

	Improve soil health in agricultral lands
	0%
	0%
	0%

	Modify drainage management in agricultural lands
	0%
	0%
	0%

	Reduce mowing during nesting season in agricultural lands
	0%
	0%
	0%

	Restrict recreational overuse in aquatic systems
	0%
	0%
	0%

	Actively manage wetlands for habitat quality
	0%
	0%
	0%

	Reduce negative impacts of drainage management on wetlands
	0%
	0%
	0%



Modelling for Aquatic Systems

Within the Drift Plains region the landscape level aquatic modeling predictions broke rankings for QHEI into 5 categories and rankings for IBI into 6 catergories.  For QHEI within this region the model estimated 271.0 miles in the excellent condition, 1922.1 miles in good condition, 633.0 miles in fair condition, 41.7 miles in poor condition and 0.1 miles in very poor condition.  Figure X displays the linear miles of streams from within this region predicted to be in each QHEI category.  For IBI within this region the model estimated 29.9 miles in the excellent condition, 316.6 miles in good condition, 1600.0 miles in fair condition, 846.1 miles in poor condition, 67.9 miles in very poor condition and 7.5 miles in fish absent condition.  Figure X displays the linear miles of streams from within this region predicted to be in each IBI category.  
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Habitat Survey Results
When aggregated at the regional level, the majority of respondents reported that current conditions indicated habitat quality within this region is satisfactory (39.2%) to poor (32.4%). However, variation existed between the different major habitat types. Grasslands, agricultural systems, and developed lands were primarily reported to as poor habitat quality by most respondents (81.8%, 50.0%, and 100.0% respectively), while aquatic systems were reported to good (50.0%) or even very good (16.7%) in this region. Forests and wetlands were most frequently reported as satisfactory (52.0% and 63.6% respectively). Low response ratings led to ties in barren lands estimation, which was split between poor and satisfactory as well as subterranean systems, which was evenly split between satisfactory and good.
Respondents were asked to estimate the change in total amount of fish and wildlife habitat since 2005 for each of the major habitat types within a region. When aggregated at the regional level, most respondents reported that amount of habitat had stayed about the same (55.4%). Respondents most frequently reported a decrease in habitat in agricultural lands (60.0%), developed lands (100.0%), and grasslands (45.5%). Habitat was mostly reported to have stayed the same in aquatic systems (75.0%), barren lands (100.0%), forests (56.0%), subterranean systems (100.0%), and wetlands (63.6%).
Respondents were also asked to predict changes in total amount of fish and wildlife habitat over the next 10 years for each of the major habitat types within a region. When aggregated at the regional level, respondents continue to expect amount of habitat to remain about the same (51.4%). This was the most frequently selected response in aquatic systems (66.7%), forests (52.0%), and wetlands (81.8%). Respondents anticipated declines in the amount of habitat in agricultural lands (70.0%), developed lands (100.0%), and grasslands (45.5%). Anticipated changes in barren lands were split evenly between remaining the same and decreasing; anticipated changes in subterranean systems were split evenly between remaining the same and respondents choosing the “I don’t know” option.
Respondents were asked to estimate changes in the overall quality of fish and wildlife habitat since 2005 for each of the major habitat types within a region. When aggregated at the regional level, respondents reported that overall habitat quality had remained about the same (60.3%). This was the most frequently reported habitat condition in all habitat types, except for developed lands and grasslands. Habitat quality in developed lands was reported to have decreased (100.0%). Respondents were split between reporting that grassland habitat quality in this region had remained the same or decreased (both 36.4%). 
Respondents were also asked to predict changes in overall quality of fish and wildlife habitat over the next 10 years for each habitat type within the region. When aggregated at the regional level, respondents expect habitat conditions to remain about the same over the next 10 years. This was the most frequently reported response in aquatic systems (66.7%), barren lands (100.0%), forests (48.0%), and wetlands (72.7%). Habitat quality is anticipated to decline in agricultural lands (60.0%) and developed lands (100.0%). Respondents were split evenly (50.0%) in reporting if habitat quality would remain the same in subterranean systems or choosing the “I don’t know” option. Respondents also equally reported an anticipated decrease in habitat quality and anticipating habitat quality to remain the same in grasslands (both 36.4%). 
THREATS AFFECTING HABITATS (3RD ELEMENT)
Element three partially requires the description of threats to species of greatest conservation need and their habitats. This CWS identifies a habitat-centric perspective in order to manage for the conservation of species in Indiana. This section utilizes the same hierarchical method of identifying and rating threats outlined in Chapter VIII. Full survey results are summarized in Appendix ABC. Category rankings are outlined in Table #a; specific threat rankings are outlined in Table #b.
In general, all threat categories were rated either significant to moderate or moderate to minor for the region.  Agriculture and aquaculture was identified as a significant threat to habitats within this region. Within this category, conversion of habitat to annual crops and annual and perennial nontimber crops were both, on-average, rated as significant to moderate threats.
Residential and commercial development was ranked highly across different major habitat types; invasive and other problematic species and genes was also rated highly across categories. Invasive/alien received a mean threat rating between significant and moderate, while other specific threats in this category were rated moderate-minor for this region.
Categories ranked below invasive species received regional ratings of moderate-minor threats. Human intrusion and disturbance was ranked as the most significant threat category for barren lands, developed lands, and subterranean systems. Within barren lands and subterranean systems, recreational activities were rated as a significant to moderate threat. Natural system modification was rated as the top threat in wetlands. Within this category, natural habitat conversion was rated as a significant and moderate threat to wetlands. 
Within the pollution category, the most significant threats identified were runoff from service corridors; agricultural, residential; and forestry effluents, and point source pollution. Both diseases and low genetic diversity were rated as significant-moderate threats within other stressors, another mid-ranked threat category to this region. 
Energy production and mining, climate change and other severe weather, and biological resource use were on-average rated closer to minor threats than moderate threats. However, within climate change, temperature extremes, shifting seasons, and changing frequency/duration of droughts were rated as significant to moderate specific threats within this region. Forestry practices were also rated as a significant to moderate threat across all habitat types and was especially highly rated in barren lands, grasslands, and wetlands.
In general, respondents provided few other, write-in responses when rating specific threats. Respondents were asked specifically to identify any emerging/anticipated threats over the next 10 for fish and wildlife habitats within the major habitat types for a region in a free-response question. Full survey results are contained in Appendix XYZ. In this region, respondents identified an emerging threat was a growing disconnect to natural resources, which might difficulty in sustaining public support for lands devoted to conservation. Other respondents identified more land-based threats like fragmentation and forest pests, such as emerald ash borer. One respondent also identified drought stress on hardwoods, like poplar and oaks, as an anticipated growing threat in this region. 
Table #a. Threat Category Ranking to Habitats in the Drift Plains (Region 6).
Ranked threat categories for the entire region and broken up by each major habitat type.
	Category
	Regional Ranking
	Aquatic Systems
	Agricultural Lands
	Barren Lands
	Developed Lands
	Forests
	Grasslands
	Subterranean Systems
	Wetlands

	Agriculture and Aquaculture
	1
	1
	1
	3
	8
	3
	1
	6
	2

	Residential and Commercial Development
	2
	3
	3
	2
	2
	2
	3
	3
	3

	Invasive and Other Problematic Species and Genes
	3
	2
	2
	4
	3
	1
	4
	2
	7

	Human Intrusion and Disturbance
	4
	8
	4
	1
	1
	4
	2
	1
	6

	Natural Systems Modification
	5
	4
	6
	9
	5
	7
	6
	7
	1

	Pollution
	6
	5
	5
	5
	6
	6
	7
	4
	5

	Other Stressors
	7
	9
	7
	6
	10
	5
	5
	9
	4

	Transportation and Service Corridors
	8
	7
	9
	7
	4
	10
	9
	5
	9

	Energy Production and Mining
	9
	6
	10
	8
	9
	11
	10
	11
	8

	Climate Change and Severe Weather
	10
	10
	8
	11
	11
	9
	11
	8
	10

	Biological Resource Use
	11
	11
	11
	10
	7
	8
	8
	10
	11




Table #b. Specific Threat Ranking to Habitats in the Drift Plains (Region 6).
Ranked threat categories and specific threats within each category for the entire region and each of the major habitat types. 
	Category/Specific Threat
	Regional Ranking
	Aquatic Systems
	Agricultural Lands
	Barren Lands
	Developed Lands
	Forests
	Grasslands
	Subterranean Systems
	Wetlands

	Agriculture and Aquaculture
	1
	1
	1
	3
	8
	3
	1
	6
	2

	Conversion of habitat to annual crops
	1
	1
	1
	1
	
	1
	1
	1
	1

	Annual and perennial nontimber crops
	2
	1
	2
	2
	
	2
	2
	3
	3

	Livestock farming and ranching
	3
	3
	3
	2
	
	3
	3
	2
	2

	Wood and pulp plantations
	4
	4
	5
	4
	
	4
	4
	4
	4

	Aquaculture
	5
	5
	4
	4
	
	5
	5
	5
	5

	Residential and Commercial Development
	2
	3
	3
	2
	2
	2
	3
	3
	3

	Housing and urban areas
	1
	2
	1
	2
	1
	1
	1
	1
	1

	Commercial and industrial areas
	2
	1
	2
	2
	1
	2
	2
	2
	2

	Tourism and recreation areas (e.g., sites with a substantial footprint – golf courses, campgrounds, etc.)
	3
	3
	3
	1
	3
	3
	3
	3
	3

	Invasive and Other Problematic Species and Genes
	3
	2
	2
	4
	3
	1
	4
	2
	7

	Invasive/alien species
	1
	1
	1
	
	1
	1
	1
	1
	1

	Plant diseases
	2
	3
	2
	
	3
	3
	2
	4
	4

	Problematic native species (e.g., overabundant native deer or algae)
	3
	2
	3
	
	1
	2
	4
	2
	2

	Introduced genetic material (such as crop, seed stock, biocontrol, stocked/released species, etc.)
	4
	4
	4
	
	3
	4
	3
	3
	3

	Human Intrusion and Disturbance
	4
	8
	4
	1
	1
	4
	2
	1
	6

	Recreation activities (e.g., ATVs, trail use, horseback riding, high-speed boating, canoeing)
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Natural Systems Modification
	5
	4
	6
	9
	5
	7
	6
	7
	1

	Conversion of natural habitats to other land uses
	1
	1
	2
	
	1
	1
	1
	1
	1

	Over-mowing of natural areas
	2
	4
	1
	
	1
	2
	2
	
	3

	Dams and water management/use
	3
	2
	3
	
	1
	4
	4
	
	4

	Fire and fire suppression
	4
	4
	5
	
	5
	3
	3
	1
	2

	Log jam removal
	5
	3
	3
	
	1
	5
	5
	
	5

	Pollution
	6
	5
	5
	5
	6
	6
	7
	4
	5

	Runoff from roads/service corridors
	1
	2
	3
	
	1
	1
	2
	1
	1

	Agriculture, residential, and forestry effluents
	2
	1
	4
	
	2
	2
	1
	2
	2

	Point source pollution from commercial/industrial sources
	3
	3
	1
	
	2
	4
	3
	5
	6

	Household sewage and urban water waste
	4
	3
	2
	
	2
	2
	3
	5
	4

	Chemical spills
	5
	3
	8
	
	2
	6
	6
	2
	3

	Garbage and solid waste
	6
	7
	4
	
	2
	4
	3
	7
	7

	Air pollution (e.g., smoke, mercury emissions)
	7
	7
	6
	
	2
	7
	6
	7
	8

	Excess energy (e.g., noise/light pollution, warm water discharge, etc.)
	8
	3
	6
	
	2
	8
	8
	2
	4

	Other Stressors
	7
	9
	7
	6
	10
	5
	5
	9
	4

	Diseases
	1
	1
	2
	
	
	1
	2
	
	2

	Low genetic diversity (due to reduced population size, species inbreeding, etc.)
	2
	1
	1
	
	
	2
	1
	
	1

	Transportation and Service Corridors
	8
	7
	9
	7
	4
	10
	9
	5
	9

	Roads and railroads
	1
	1
	1
	
	1
	1
	1
	1
	1

	Utility and service lines
	2
	2
	2
	
	1
	2
	2
	2
	2

	Shipping lanes
	3
	4
	4
	
	1
	2
	3
	4
	4

	Flight paths
	4
	3
	3
	
	1
	4
	4
	3
	3

	Energy Production and Mining
	9
	6
	10
	8
	9
	11
	10
	11
	8

	Fossil fuel energy production
	1
	1
	1
	
	
	3
	2
	
	3

	Shale gas development (e.g., fracking)
	2
	2
	1
	
	
	1
	2
	
	1

	Oil and gas drilling
	3
	2
	3
	
	
	2
	1
	
	1

	Mining and quarrying
	3
	2
	3
	
	
	4
	2
	
	3

	Renewable energy production
	5
	5
	3
	
	
	5
	5
	
	5

	Climate Change and Severe Weather
	10
	10
	8
	11
	11
	9
	11
	8
	10

	Shifting seasons/phenology
	1
	1
	1
	
	
	2
	1
	2
	2

	Changing frequency, duration, and intensity of drought
	2
	1
	2
	
	
	1
	1
	1
	1

	Temperature extremes
	3
	1
	2
	
	
	3
	5
	2
	5

	Shifting and alteration of habitats due to climate change
	4
	1
	2
	
	
	4
	1
	2
	3

	Changing frequency, duration, and intensity of floods
	5
	1
	2
	
	
	5
	1
	2
	3

	Biological Resource Use
	11
	11
	11
	10
	7
	8
	8
	10
	11

	Forestry practices (e.g., silvicultural methods leading to the lack of early successional habitat)
	1
	1
	1
	
	1
	1
	1
	
	1

	
	Indicates a tie within this habitat type



CONSERVATION ACTIONS NEEDED (4th Element)
Element 4 of the Congressional guidelines requires that the CWS describes conservation actions proposed to conserve identified species and habitats as well as outlining priorities for their implementation. This section outlines conservation actions identified on a regional basis for each of the major habitat types. This section follows the same protocol to rate and rank actions in this region outlined in Chapter VIII. Full survey results are included in Appendix XYZ. Category rankings are outlined in Table #a; specific actions are outlined in Table #b.
Regionally, land/water/species management, education and awareness, land/water protection, and livelihood, economic, and other incentives received average category ratings between very and moderately important. Law and policy and external capacity building were rated between moderately and somewhat important. No action category was identified as somewhat to not important, indicating the identification of a wide range and variety of specific actions important to conservation of habitats within the region. 
Within land/water/species management, approximately half of the specific actions were on-average rated as very to moderately important regionally. Top ranking actions identified a need to restore natural systems, promote a diversity of successional stages, and control invasive species in a variety of habitat types. Reducing loss of habitat was also ranked as the most important action in agricultural lands, barren lands, and developed lands while being highly ranked in the remaining habitat types. Species reintroduction was also identified as important in forests, grasslands, and wetlands, with respondents suggesting reintroduction of extirpated native species, native grasses, quail and other game-birds, crawfish frog, elk, black bears, wolves, hellbenders, and threatened mussel species. 
Education and awareness also ranked highly for this region. Educational programs in general, educational programs for K-12, and training programs for stakeholders all received mean ratings between very and moderately important for this region. 
Land/water protection was ranked third regionally; every specific action except for acquiring currently unprotected barren lands was rated between very and moderately important. Important actions in this region reflect a need to acquire unprotected habitats and preserve currently existing corridors. Reducing conversion to cropland and strengthening CRP partnerships were also identified as the most important actions in multiple habitat types. 
Livelihood, economic, and other incentives was ranked between very and moderately important as a category within this region. Promoting conservation payments was ranked first regionally and within every habitat type within this category. Promoting nonmentary values of natural systems and managing recreational opportunities to be compatible with fish and wildlife habitats were also both rated as very to moderately important specific actions within this category for this region. 
Within law and policy, respondents identified an importance for regulations on invasive species and improving compliance and enforcement of current policies. Using zoning to reduce urban sprawl was ranked as the most important action for habitats in aquatic systems and developed lands. Changing current policy was rated between moderately to somewhat important, but respondents did suggest policy changes to increase pollution control regulations, reducing turtle harvest, and wetland mitigation (404 regulations).

Promotion of research in conservation decision-making, developing alliances and partnerships, increasing state’s capacity for research and monitoring of conservation actions, and strengthening conservation financing were all rated between very and moderately important within external capacity building for this region. 
In order to prioritize these actions within an environment of limited resources, respondents were then asked to distribute hypothetical “effort points” to any action they had previously rated as “very important” for any of the major habitat types within a region. The effort ratings were averaged and then ranked to identify the top 5 actions for a region. Full survey results are summarized in Appendix XYZ. Priority actions for this region include:
1. Promote diversity of forest types and successional stages
2. Develop and promote farming technologies and practices that have conservation benefits (e.g., cover crops, no till)
3. Control invasive species in forests
4. Preserve currently existing corridors
5. Acquire currently unprotected wetlands
6. Strengthen conservation financing
Priority actions in this region are mostly drawn from land/water/species management and land/water protection. Forests-specific and wetland-specific actions, like promoting diversity of successional stages in forests, controlling invasive species in forests, and acquiring currently unprotected wetlands, were all included in this set of priority actions. Preserving currently existing corridors, which is not tied to any specific habitat type, was another land/water protection that effort was allocated to within this region. Strengthening conservation financing was an external capacity building action identified to facilitate the implementation of the other land-based actions. 

Table #a. Action Category Ranking to Habitats in the Drift Plains (Region 6).
Ranked action categories for the entire region and broken up by each major habitat type.
	Category
	Regional Ranking
	Aquatic Systems
	Agricultural Lands
	Barren Lands
	Developed Lands
	Forests
	Grasslands
	Subterranean Systems
	Wetlands

	Land/Water/Species Management
	1
	2
	1
	3
	3
	1
	1
	1
	1

	Education and Awareness
	2
	3
	2
	3
	1
	2
	2
	4
	3

	Land/Water Protection
	3
	1
	5
	1
	3
	4
	3
	1
	2

	Livelihood, Economic, and Other Incentives
	4
	4
	3
	1
	3
	4
	4
	5
	5

	Law and Policy
	5
	6
	5
	5
	1
	3
	6
	1
	4

	External Capacity Building
	6
	5
	4
	5
	3
	6
	5
	5
	6

	
	Indicates a tie within this habitat type




Table #b. Specific Action Ranking to Habitats in the Drift Plains (Region 6).
Ranked action categories and actions threats within each category for the entire region and each of the major habitat types. 
	Category/Specific Threat
	Regional Ranking
	Aquatic Systems
	Agricultural Lands
	Barren Lands
	Developed Lands
	Forests
	Grasslands
	Subterranean Systems
	Wetlands

	Land/Water/Species Management
	1
	2
	1
	3
	3
	1
	1
	1
	1

	Control invasive species in subterranean systems
	1
	
	
	
	
	
	
	1
	

	Link existing habitat blocks through corridor enhancement in developed lands
	2
	
	
	
	3
	
	
	
	

	Restore habitats and natural systems in subterranean systems
	3
	
	
	
	
	
	
	2
	

	Promote diversity of grassland types and successional stages
	4
	
	
	
	
	
	3
	
	

	Reestablish natural disturbance regimes in grasslands
	5
	
	
	
	
	
	4
	
	

	Restore habitats and natural systems in grasslands
	6
	
	
	
	
	
	5
	
	

	Restore habitats and natural systems in wetlands
	7
	
	
	
	
	
	
	
	5

	Control invasive species in forests
	8
	
	
	
	
	2
	
	
	

	Restore habitats and natural systems in forests
	9
	
	
	
	
	3
	
	
	

	Reduce losses of fish and wildlife habitats (due to agriculture, urban sprawl, commercial development, etc.)
	10
	5
	1
	1
	1
	5
	2
	5
	3

	Reduce stream bank erosion
	11
	3
	
	
	
	
	
	
	

	Restore habitats and natural systems in aquatic systems
	12
	4
	
	
	
	
	
	
	

	Control invasive species in wetlands
	13
	
	
	
	
	
	
	
	9

	Link existing habitat blocks through corridor enhancement in agricultural lands
	14
	
	3
	
	
	
	
	
	

	Link existing habitat blocks through corridor enhancement in wetlands
	15
	
	
	
	
	
	
	
	10

	Promote diversity of forest types and successional stages
	16
	
	
	
	
	4
	
	
	

	Promote diversity of wetland types and successional stages
	17
	
	
	
	
	
	
	
	11

	Increase acres of riparian buffers
	18
	2
	4
	4
	2
	7
	7
	
	2

	Species reintroduction. Please specify:
	19
	11
	6
	2
	10
	1
	1
	7
	1

	Restore and integrate diversity of habitats into  crop-production dominated landscapes
	20
	
	5
	
	
	
	
	
	

	Link existing habitat blocks through corridor enhancement in forests
	21
	
	
	
	
	6
	
	
	

	Protect adjacent buffer zones
	22
	7
	
	5
	
	
	
	4
	8

	Develop and promote farming technologies and practices that have conservation benefits (e.g., cover crops, no till)
	23
	1
	2
	3
	11
	12
	6
	8
	6

	Reestablish natural disturbance regimes in forests
	24
	
	
	
	
	8
	
	
	

	Control problematic species (e.g., deer, raccoon, geese, domestic cat, feral hog) in agricultural lands
	25
	
	7
	
	
	
	
	
	

	Link existing habitat blocks through corridor enhancement in grasslands
	26
	
	
	
	
	
	8
	
	

	Decrease number of combined sewer overflow events
	27
	10
	
	
	
	
	
	
	12

	Protect natural water regimes (e.g., withdraws, warm-water discharge)
	28
	8
	
	
	
	
	
	
	

	Reduce stream head cutting
	29
	9
	
	
	
	
	
	
	

	Control invasive species in grasslands
	30
	
	
	
	
	
	9
	
	

	Control problematic species (e.g., deer, raccoon, domestic cat, feral hog) in forests
	31
	
	
	
	
	9
	
	
	

	Reduce nutrient and toxin loads (e.g., heavy metals, pharmaceuticals, fertilizers, insecticides)
	32
	6
	8
	8
	4
	10
	10
	6
	4

	Reestablish natural disturbance regimes in wetlands
	33
	
	
	
	
	
	
	
	16

	Control problematic species (e.g., deer, raccoon, domestic cat, feral hog, exotic/aggressive vegetation) in wetlands
	34
	
	
	
	
	
	
	
	17

	Control problematic native species in subterranean systems
	35
	
	
	
	
	
	
	3
	

	Improve integrated pest management
	36
	
	9
	
	
	
	
	
	

	Link existing habitat blocks through corridor enhancement in aquatic systems
	37
	12
	
	
	
	
	
	
	

	Manage urban woodlots
	38
	
	
	
	5
	
	
	
	

	Reestablish natural disturbance regimes in barren lands
	39
	
	
	6
	
	
	
	
	

	Restore habitats and natural systems in barren lands
	40
	
	
	7
	
	
	
	
	

	Increase acres enrolled in the Classified Forest and Wildlands Program
	41
	16
	10
	9
	12
	11
	11
	9
	7

	Control invasive species in agricultural lands
	42
	
	11
	
	
	
	
	
	

	Control invasive species in aquatic systems (e.g., Asian carp, zebra mussels, invasive aquatic plants)
	43
	14
	
	
	
	
	
	
	

	Control problematic native species in aquatic systems
	44
	15
	
	
	
	
	
	
	

	Decrease <em>E. coli</em> counts
	45
	17
	
	
	
	
	
	
	15

	Protect and enhance undeveloped shorelines
	46
	18
	
	
	
	
	
	
	14

	Reduce recreational overuse of grasslands
	47
	
	
	
	
	
	12
	
	

	Improve drainage management
	48
	13
	12
	10
	6
	13
	13
	
	13

	Reduce recreational overuse of wetlands
	49
	
	
	
	
	
	
	
	19

	Reduce recreational overuse of forests
	50
	
	
	
	
	14
	
	
	

	Control problematic species (e.g., raccoon, skunk, coyote, domestic cat) in grasslands
	51
	
	
	
	
	
	16
	
	

	Manage biofuel grasslands
	52
	
	13
	
	
	
	15
	
	

	Mine reclamation
	53
	19
	
	11
	7
	15
	14
	10
	18

	Dam removal
	54
	20
	
	
	
	
	
	
	21

	Reduce recreational overuse of aquatic systems
	55
	21
	
	
	
	
	
	
	

	Control invasive species in barren lands
	56
	
	
	12
	
	
	
	
	

	Control invasive species in developed lands
	57
	
	
	
	8
	
	
	
	

	Control problematic species (e.g., deer, raccoon, skunk, coyote, domestic cat, feral hog) in barren lands
	58
	
	
	13
	
	
	
	
	

	Control problematic species (e.g., deer, raccoon, geese, domestic cat, feral hog, exotic/aggressive vegetation) in developed lands
	59
	
	
	
	9
	
	
	
	

	Link existing habitat blocks through corridor enhancement in barren lands
	60
	
	
	14
	
	
	
	
	

	Reduce recreational overuse of subterranean systems
	61
	
	
	
	
	
	
	11
	

	Remove log jams
	62
	22
	
	
	
	
	
	
	

	Ex situ conservation (protection of a species outside of its natural habitat). Please specify:
	63
	23
	14
	15
	13
	16
	17
	12
	20

	Restore and integrate diversity of habitats into developed landscapes
	64
	
	
	
	14
	
	
	
	

	Enhance corridors in subterranean systems
	
	
	
	
	
	
	
	
	

	Reestablish natural disturbance regimes in subterranean systems
	
	
	
	
	
	
	
	
	

	Education and Awareness
	2
	3
	2
	3
	1
	2
	2
	4
	3

	Educational programs in general
	1
	1
	1
	1
	1
	2
	1
	1
	2

	Educational programs specifically for K-12
	2
	2
	2
	2
	2
	1
	2
	2
	1

	Training programs for stakeholders
	3
	3
	3
	3
	3
	3
	3
	3
	3

	Improvement of signage and other communication materials in conservation areas
	4
	4
	4
	4
	4
	4
	4
	4
	4

	Land/Water Protection
	3
	1
	5
	1
	3
	4
	3
	1
	2

	Acquire currently unprotected subterranean systems
	1
	
	
	
	
	
	
	1
	

	Preserve currently existing corridors
	2
	2
	2
	3
	1
	1
	3
	2
	3

	Acquire currently unprotected wetlands
	3
	
	
	
	
	
	
	
	4

	Acquire currently unprotected aquatic systems (manage and/or educate for easement habitat values)
	4
	3
	
	
	
	
	
	
	

	Reduce conversion to cropland
	5
	1
	3
	2
	4
	2
	2
	4
	1

	Build/strengthen CRP partnerships
	6
	5
	1
	1
	3
	4
	1
	5
	5

	Acquire conservation easements to protect important wildlife habitats
	7
	4
	4
	4
	2
	5
	5
	3
	2

	Acquire currently unprotected grasslands
	8
	
	
	
	
	
	4
	
	

	Acquire currently unprotected forests
	9
	
	
	
	
	3
	
	
	

	Acquire currently unprotected barren lands
	10
	
	
	5
	
	
	
	
	

	Livelihood, Economic, and Other Incentives
	4
	4
	3
	1
	3
	4
	4
	5
	5

	Promote conservation payment programs (e.g., payment for ecosystem services, conservation easements)
	1
	1
	1
	1
	1
	1
	1
	
	1

	Promote nonmonetary values of natural systems within the state
	2
	4
	2
	2
	3
	3
	2
	
	3

	Manage recreational opportunities to be compatible with fish and wildlife habitats
	3
	6
	3
	3
	4
	2
	3
	
	4

	Support substitution of alternatives for environmentally harmful products and processes
	4
	2
	4
	4
	5
	4
	5
	
	2

	Link natural resources to livelihoods through nature tourism
	5
	3
	5
	5
	6
	5
	4
	
	5

	Promote market forces (e.g., creation of a nitrogen trading market, promotion of alternative agricultural markets) as a tool for conservation
	6
	5
	6
	6
	2
	6
	6
	
	6

	Law and Policy
	5
	6
	5
	5
	1
	3
	6
	1
	4

	Increase regulations on invasive species
	1
	2
	3
	
	2
	1
	1
	1
	5

	Improve compliance with and enforcement of current policies
	2
	3
	1
	
	3
	3
	2
	3
	1

	Reduce urban sprawl through planning and zoning
	3
	1
	2
	
	1
	2
	3
	5
	2

	Set private sector standards and codes
	4
	5
	4
	
	4
	4
	4
	4
	4

	Establish submergent vegetation control guidelines
	5
	6
	
	
	
	
	
	
	

	Change current laws, policies, and regulations. Please specify:
	6
	4
	5
	
	
	5
	5
	2
	3

	Increase compliance of existing rules and regulations for aquatic systems
	7
	7
	
	
	
	
	
	
	

	Establish legal lake levels
	8
	8
	
	
	
	
	
	
	

	Establish rules and guidelines for piers and other structures
	9
	9
	
	
	
	
	
	
	

	External Capacity Building
	6
	5
	4
	5
	3
	6
	5
	5
	6

	Promote use of research and science in conservation decision-making processes
	1
	1
	1
	
	2
	1
	1
	
	3

	Develop alliances and partnerships (e.g., between producers, landowners, and conservation professionals)
	2
	2
	2
	
	1
	2
	3
	
	2

	Increase state’s capacity for research and monitoring of conservation actions
	3
	3
	3
	
	3
	3
	4
	
	4

	Strengthen conservation financing
	4
	4
	4
	
	4
	4
	2
	
	1

	Promote green infrastructure
	5
	5
	5
	
	5
	5
	6
	
	6

	Develop institutions and civil society
	6
	6
	6
	
	6
	6
	5
	
	5

	
	Indicates a tie within this habitat type



SUMMARY OF REGIONAL MEETING

The regional meetings for the Drift Plains region was held on Friday 26 September 2014 from 1:00 pm – 4:00 pm EDT at the Southeast Purdue Agricultural Center in Butlerville, Indiana. Twenty-five people were in attendance representing several government agencies, non-profit organizations, and the general public. Organizations and agencies attending included: Indiana Division of Fish and Wildlife, US Fish and Wildlife Service, Jefferson County Soil and Water Conservation District, etc….	Comment by Chapman, Robert N: Since the sign in sheets seem to be AWOL, please add any agencies or organizations that you can remember.

Participants were divided into three groups to identify priority actions items for successful implementation of the Comprehensive Wildlife Strategy in the Drift Plains region. Ten priority actions were identified as important (Table ??). One action, educational programs in general, was identified by all groups as important.


	Table ??. Priority actions for the Drift Plains as identified by participants during the regional meeting. *-action items identified by two groups, **-action items identified by 3 groups

	Action Item Number
	Action Item Description

	2*
	Promote diversity of grassland types and successional stages

	3*
	Promote diversity of wetland types and successional stages

	8*
	Restore habitats and natural systems in forests

	9*
	Restore habitats and natural systems in grasslands

	20*
	Promote diversity of forest types and successional stages

	23*
	Develop and promote farming technologies and practices that have conservation benefits (e.g., cover crops, no till

	36*
	Control invasive species in HABITAT

	79**
	Educational programs in general

	86*
	Build/strengthen CRP partnerships

	106*
	Strengthen conservation financing




CONSERVATION OPPORTUNITY AREAS

Participants in the Drift Plains regional meeting identified thirty conservation opportunity areas and five opportunity corridors within the region. Those areas are represented in Figure ??

Figure ??
[image: C:\Users\rnchapma\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\COAs_Region6.jpg]


Key items are the most significant specific threats and most important conservation actions across all major categories for fish and wildlife habitats for a land type within a region. Significance/importance is determined by mean rating within that land type. More threats or actions may be listed as result of threats/actions having identical average ratings and are tied.

Aquatic Systems in the Drift Plains (Region 6)

Definition: All water habitats, both flowing and stationary, excluding wetlands.

Key threats to fish and wildlife habitats:
Invasive/alien species
Shifting seasons/phenology
Changing frequency, duration, and intensity of drought
Shifting and alteration of habitats due to climate change
Changing frequency, duration, and intensity of floods
Low genetic diversity (due to reduced population size, species inbreeding, etc.)
Diseases
Temperature extremes
Agriculture, residential, and forestry effluents
Conversion of natural habitats to other land uses

Key conservation actions for fish and wildlife habitats:
Develop and promote farming technologies and practices that have conservation benefits (e.g., cover crops, no till)
Increase acres of riparian buffers
Reduce conversion to cropland
Reduce stream bank erosion
Restore habitats and natural systems in aquatic systems
Preserve currently existing corridors
Acquire conservation easements to protect important wildlife habitats
Acquire currently unprotected aquatic systems (manage and/or educate for easement habitat values)
Promote use of research and science in conservation decision-making processes
Reduce losses of fish and wildlife habitats (due to agriculture, urban sprawl, commercial development, etc.)
Reduce nutrient and toxin loads (e.g., heavy metals, pharmaceuticals, fertilizers, insecticides)

Agricultural Lands in the Drift Plains (Region 6)

Definition: Lands devoted to commodity production, including intensively managed nonnative grasses, row crops, fruit and nut-bearing trees.

Key threats to fish and wildlife habitats:
Forestry practices (e.g., silvicultural methods leading to the lack of early successional habitat)
Fossil fuel energy production
Shale gas development (e.g., fracking)
Conversion of habitat to annual crops
Invasive/alien species
Housing and urban areas
Over-mowing of natural areas
Point source pollution from commercial/industrial sources
Plant diseases
Conversion of natural habitats to other land uses
Commercial and industrial areas
Roads and railroads

Key conservation actions for fish and wildlife habitats:
Reduce losses of fish and wildlife habitats (due to agriculture, urban sprawl, commercial development, etc.)
Build/strengthen CRP partnerships
Educational programs in general
Educational programs specifically for K-12
Develop and promote farming technologies and practices that have conservation benefits (e.g., cover crops, no till)
Preserve currently existing corridors
Improve compliance with and enforcement of current policies
Reduce conversion to cropland
Promote conservation payment programs (e.g., payment for ecosystem services, conservation easements)
Promote nonmonetary values of natural systems within the state
Link existing habitat blocks through corridor enhancement in agricultural lands


Barren Lands in the Drift Plains (Region 6)

Definition: Lands dominated by exposed rock or minerals with sparse vegetation, including glades.

Key threats to fish and wildlife habitats:
Recreation activities (e.g., ATVs, trail use, horseback riding, high-speed boating, canoeing)
Conversion of habitat to annual crops
Tourism and recreation areas (e.g., sites with a substantial footprint – golf courses, campgrounds, etc.)
Housing and urban areas
Commercial and industrial areas
Annual and perennial nontimber crops
Livestock farming and ranching
Aquaculture
Wood and pulp plantations

Key conservation actions for fish and wildlife habitats:
Reduce losses of fish and wildlife habitats (due to agriculture, urban sprawl, commercial development, etc.)
Build/strengthen CRP partnerships
Educational programs in general
Educational programs specifically for K-12
Reduce conversion to cropland
Promote conservation payment programs (e.g., payment for ecosystem services, conservation easements)
Species reintroduction. Please specify:
Training programs for stakeholders
Develop and promote farming technologies and practices that have conservation benefits (e.g., cover crops, no till)
Promote nonmonetary values of natural systems within the state
Increase acres of riparian buffers
Protect adjacent buffer zones
Reestablish natural disturbance regimes in barren lands
Restore habitats and natural systems in barren lands



Developed Lands in the Drift Plains (Region 6)

Definition: Highly impacted lands, intensively modified to support human habitation, transportation, commerce, and recreation.

Key threats to fish and wildlife habitats:
Housing and urban areas
Commercial and industrial areas
Runoff from roads/service corridors
Invasive/alien species
Point source pollution from commercial/industrial sources
Roads and railroads
Household sewage and urban water waste
Agriculture, residential, and forestry effluents
Garbage and solid waste
Problematic native species (e.g., overabundant native deer or algae)
Excess energy (e.g., noise/light pollution, warm water discharge, etc.)
Air pollution (e.g., smoke, mercury emissions)
Utility and service lines
Chemical spills
Flight paths
Shipping lanes

Key conservation actions for fish and wildlife habitats:
Reduce losses of fish and wildlife habitats (due to agriculture, urban sprawl, commercial development, etc.)
Educational programs in general
Educational programs specifically for K-12
Increase acres of riparian buffers
Preserve currently existing corridors
Reduce urban sprawl through planning and zoning
Increase regulations on invasive species
Link existing habitat blocks through corridor enhancement in developed lands
Training programs for stakeholders
Promote conservation payment programs (e.g., payment for ecosystem services, conservation easements)
Acquire conservation easements to protect important wildlife habitats
Reduce nutrient and toxin loads (e.g., heavy metals, pharmaceuticals, fertilizers, insecticides)
Improvement of signage and other communication materials in conservation areas
Promote market forces (e.g., creation of a nitrogen trading market, promotion of alternative agricultural markets) as a tool for conservation
Improve compliance with and enforcement of current policies
Develop alliances and partnerships (e.g., between producers, landowners, and conservation professionals)
Set private sector standards and codes
Manage urban woodlots

Forests in the Drift Plains (Region 6)

Definition: A plant community extending over a large area and dominated by trees, the crowns of which form an unbroken covering layer or canopy.

Key threats to fish and wildlife habitats:
Invasive/alien species
Changing frequency, duration, and intensity of drought
Conversion of natural habitats to other land uses
Housing and urban areas
Shifting seasons/phenology
Shale gas development (e.g., fracking)
Temperature extremes
Conversion of habitat to annual crops
Shifting and alteration of habitats due to climate change
Problematic native species (e.g., overabundant native deer or algae)

Key conservation actions for fish and wildlife habitats:
Species reintroduction. Please specify:
Control invasive species in forests
Preserve currently existing corridors
Restore habitats and natural systems in forests
Promote use of research and science in conservation decision-making processes
Educational programs specifically for K-12
Educational programs in general
Develop alliances and partnerships (e.g., between producers, landowners, and conservation professionals)
Increase state’s capacity for research and monitoring of conservation actions
Promote diversity of forest types and successional stages


Grasslands in the Drift Plains (Region 6)

Definition: Open area dominated by grass species, for example, prairies or reclaimed minelands.

Key threats to fish and wildlife habitats:
Oil and gas drilling
Agriculture, residential, and forestry effluents
Invasive/alien species
Changing frequency, duration, and intensity of drought
Shifting seasons/phenology
Shifting and alteration of habitats due to climate change
Changing frequency, duration, and intensity of floods
Runoff from roads/service corridors
Low genetic diversity (due to reduced population size, species inbreeding, etc.)
Conversion of habitat to annual crops

Key conservation actions for fish and wildlife habitats:
Species reintroduction. Please specify:
Promote use of research and science in conservation decision-making processes
Strengthen conservation financing
Reduce losses of fish and wildlife habitats (due to agriculture, urban sprawl, commercial development, etc.)
Promote diversity of grassland types and successional stages
Reestablish natural disturbance regimes in grasslands
Restore habitats and natural systems in grasslands
Educational programs in general
Build/strengthen CRP partnerships
Develop and promote farming technologies and practices that have conservation benefits (e.g., cover crops, no till)

Subterranean Systems in the Drift Plains (Region 6)

Definition: Surface openings of subterranean features reaching as far as natural light can penetrate (i.e., twilight zone) and connected underground rooms and passages beyond natural light penetration, including karsts.

Key threats to fish and wildlife habitats:
Changing frequency, duration, and intensity of drought
Runoff from roads/service corridors
Housing and urban areas
Invasive/alien species
Recreation activities (e.g., ATVs, trail use, horseback riding, high-speed boating, canoeing)
Roads and railroads
Commercial and industrial areas
Agriculture, residential, and forestry effluents
Shifting seasons/phenology
Shifting and alteration of habitats due to climate change
Changing frequency, duration, and intensity of floods
Conversion of habitat to annual crops
Conversion of natural habitats to other land uses
Temperature extremes
Fire and fire suppression
Chemical spills
Livestock farming and ranching
Excess energy (e.g., noise/light pollution, warm water discharge, etc.)
Problematic native species (e.g., overabundant native deer or algae)

Key conservation actions for fish and wildlife habitats:
Educational programs in general
Increase regulations on invasive species
Educational programs specifically for K-12
Training programs for stakeholders
Preserve currently existing corridors
Acquire conservation easements to protect important wildlife habitats
Acquire currently unprotected subterranean systems
Control invasive species in subterranean systems
Restore habitats and natural systems in subterranean systems
Species reintroduction. Please specify:
Reduce losses of fish and wildlife habitats (due to agriculture, urban sprawl, commercial development, etc.)
Improve compliance with and enforcement of current policies
Reduce conversion to cropland
Set private sector standards and codes
Reduce nutrient and toxin loads (e.g., heavy metals, pharmaceuticals, fertilizers, insecticides)
Change current laws, policies, and regulations. Please specify:
Protect adjacent buffer zones
Control problematic native species in subterranean systems




Wetlands in the Drift Plains (Region 6)

Definition: Area temporarily or permanently flooded, supporting woody and/or herbaceous vegetation.

Key threats to fish and wildlife habitats:
Conversion of habitat to annual crops
Shifting seasons/phenology
Temperature extremes
Invasive/alien species
Conversion of natural habitats to other land uses
Commercial and industrial areas
Changing frequency, duration, and intensity of drought
Shifting and alteration of habitats due to climate change
Changing frequency, duration, and intensity of floods
Housing and urban areas

Key conservation actions for fish and wildlife habitats:
Species reintroduction. Please specify:
Reduce conversion to cropland
Increase acres of riparian buffers
Strengthen conservation financing
Reduce losses of fish and wildlife habitats (due to agriculture, urban sprawl, commercial development, etc.)
Reduce nutrient and toxin loads (e.g., heavy metals, pharmaceuticals, fertilizers, insecticides)
Restore habitats and natural systems in wetlands
Develop and promote farming technologies and practices that have conservation benefits (e.g., cover crops, no till)
Educational programs specifically for K-12
Acquire conservation easements to protect important wildlife habitats
Promote use of research and science in conservation decision-making processes
Develop alliances and partnerships (e.g., between producers, landowners, and conservation professionals)



Table X. SGCN occurring in Agricultural Systems in the Drift Plains Region
	Taxa
	Group
	Scientific Name
	Common Name
	Cropland/ hedgerows

	Birds
	Cranes
	Grus americana
	Whooping Crane
	X

	
	
	Grus canadensis
	Sandhill Crane
	X

	
	Raptors
	Asio flammeus
	Short-eared Owl
	X

	
	
	Circus cyaneus
	Northern Harrier
	X

	
	
	Tyto alba
	Barn Owl
	X

	
	Shorebirds
	Bartramia longicauda
	Upland Sandpiper
	X

	
	
	Calidris subruficollis
	Buff-breasted Sandpiper
	X

	
	
	Pluvialis dominica
	American Golden-Plover
	X

	
	
	Tringa solitaria
	Solitary Sandpiper
	X

	
	Songbirds
	Cistothorus platensis
	Sedge Wren
	X

	
	
	Lanius ludovicianus
	Loggerhead Shrike
	X

	
	Waterfowl
	Cygnus buccinator
	Trumpeter Swan
	X

	Mammals
	Mustelids
	Mustela nivalis
	Least Weasel
	X

	
	
	Taxidea taxus
	American Badger
	X

	Amphibians
	Frogs
	Lithobates areolatus 
	Crawfish Frog
	X

	
	
	Lithobates pipiens
	Northern Leopard Frog
	X

	
	
	Scaphiopus holbrookii
	Eastern Spadefoot
	X

	Reptiles
	Turtles
	Terrapene carolina
	Eastern Box Turtle
	X




Table X. SGCN occurring in Aquatic Systems in the Drift Plains Region
	Taxa
	Group
	Scientific Name
	Common Name
	Big rivers
	Medium rivers
	Low gradient
	Moderate gradient
	High gradient

	Birds
	Cranes
	Grus americana
	Whooping Crane
	
	
	
	
	

	
	
	Grus canadensis
	Sandhill Crane
	
	
	X
	X
	

	
	Herons, …
	Ardea alba
	Great Egret
	X
	X
	X
	X
	

	
	
	Botaurus lentiginosus
	American Bittern
	
	
	
	
	

	
	
	Ixobrychus exilis
	Least Bittern
	
	
	
	
	

	
	
	Nyctanassa violacea
	Yellow-crowned Night-Heron
	
	
	
	
	

	
	
	Nycticorax nycticorax
	Black-crowned Night-Heron
	
	
	X
	X
	

	
	Rails
	Gallinula galeata
	Common Gallinule
	
	
	
	
	

	
	Raptors
	Falco peregrinus
	Peregrine Falcon
	
	
	
	
	

	
	
	Haliaeetus leucocephalus
	Bald Eagle
	X
	X
	
	X
	X

	
	
	Ictinia mississippiensis
	Mississippi Kite
	X
	X
	
	X
	X

	
	
	Pandion haliaetus
	Osprey
	X
	X
	
	X
	X

	
	Shorebirds
	Arenaria interpres
	Ruddy Turnstone
	
	
	
	
	

	
	
	Charadrius melodus
	Piping Plover
	
	
	
	
	

	
	
	Limnodromus griseus
	Short-billed Dowitcher
	
	
	
	
	

	
	
	Phalaropus tricolor
	Wilson’s Phalarope
	
	
	
	
	

	
	
	Tringa melanoleuca
	Greater Yellowlegs
	
	
	
	
	

	
	
	Tringa solitaria
	Solitary Sandpiper
	
	X
	X
	
	

	
	Songbirds
	Cistothorus palustris
	Marsh Wren
	
	
	
	
	

	
	Terns
	Chlidonias niger
	Black Tern
	X
	X
	X
	
	

	
	
	Sternula antillarum athalassos
	Interior Least Tern
	X
	X
	
	
	

	
	Waterfowl
	Cygnus buccinator
	Trumpeter Swan
	
	
	
	
	

	Amphibians
	Aquatic Salamanders
	Necturus maculosus
	Common Mudpuppy
	X
	X
	
	
	

	
	Frogs
	Acris crepitans
	Northern Cricket Frog
	
	
	X
	
	

	
	
	Lithobates areolatus 
	Crawfish Frog
	
	
	
	
	

	
	
	Lithobates pipiens
	Northern Leopard Frog
	
	X
	X
	X
	

	
	Salamanders
	Ambystoma barbouri
	Streamside Salamander
	
	
	
	
	

	Reptiles
	Snakes
	Nerodia erythrogaster neglecta
	Copper-bellied Watersnake
	
	X
	X
	
	

	Fish
	Catfish
	Noturus stigmosus
	Northern Madtom
	
	X
	X
	X
	

	
	Perches
	Etheostoma variatum
	Variegate Darter
	
	X
	
	
	X

	
	
	Percina copelandi
	Channel Darter
	
	X
	X
	X
	

	
	Trout-perches
	Percopsis omiscomaycus
	Trout-perch
	X
	X
	
	X
	

	Mollusks
	Mussels
	Plethobasus cyphyus
	Sheepnose
	X
	X
	X
	X
	

	
	
	Pleurobema cordatum
	Ohio Pigtoe
	X
	X
	X
	X
	

	
	
	Ptychobranchus fasciolaris
	Kidneyshell
	X
	X
	
	X
	X

	
	
	Simpsonaias ambigua
	Salamander Mussel
	X
	X
	
	X
	

	
	
	Toxolasma lividum
	Purple Lilliput
	
	X
	X
	
	X

	
	
	Villosa lienosa
	Little Spectaclecase
	X
	X
	X
	X
	




Table X. SGCN occurring in Aquatic Systems in the Drift Plains Region (continued)
	Pools
	Riffles
	Springs/ spring brooks
	Creeks
	Lakes-Shallow water
	Lakes-Deep water
	Lake Michigan
	Comments

	
	
	
	
	X
	
	
	

	
	
	
	
	X
	
	
	

	X
	X
	X
	X
	X
	
	X
	

	
	
	
	
	X
	
	
	Can use impoundments.

	
	
	
	
	X
	
	
	

	
	
	
	
	X
	
	
	

	X
	
	
	
	X
	
	X
	

	
	
	
	
	X
	
	
	

	
	
	
	
	
	
	X
	Can use impoundments.

	
	
	
	
	X
	X
	X
	Can use impoundments and borrow pits.

	
	
	
	
	X
	X
	
	

	
	
	
	
	X
	X
	X
	Can use impoundments and borrow pits.

	
	
	
	
	X
	
	X
	

	
	
	
	
	
	
	X
	

	
	
	
	
	X
	
	X
	

	
	
	
	
	X
	
	
	

	
	
	
	
	X
	
	
	

	
	
	
	X
	X
	
	
	

	
	
	
	
	X
	
	
	

	
	
	
	
	X
	X
	
	Can use impoundments.

	
	
	
	
	X
	X
	
	Can use borrow pits.

	
	
	
	
	X
	
	
	Can use impoundments.

	
	
	
	X
	X
	X
	
	Requires silt-free areas for nesting.

	X
	
	
	X
	X
	
	
	

	
	
	
	
	X
	
	
	

	X
	
	X
	X
	X
	
	
	

	X
	
	
	X
	
	
	
	

	
	
	
	X
	X
	
	
	

	
	X
	
	X
	
	
	
	

	X
	X
	
	X
	
	
	
	

	X
	X
	
	X
	X
	
	
	

	X
	
	
	X
	X
	X
	X
	

	
	X
	
	
	
	
	
	

	
	X
	
	
	X
	
	
	

	
	X
	
	X
	X
	X
	
	

	
	
	
	X
	X
	
	
	

	
	X
	
	X
	
	
	
	

	X
	X
	
	X
	
	
	
	




Table X. SGCN occurring in Barren Lands in the Drift Plains Region
	Taxa
	Group
	Scientific Name
	Common Name
	Sand/ dunes
	Cliffs/ rock outcrops
	Bare rock/ talus
	Comments

	Birds
	Raptors
	Falco peregrinus
	Peregrine Falcon
	
	X
	
	

	
	
	Haliaeetus leucocephalus
	Bald Eagle
	
	X
	
	

	
	Shorebirds
	Charadrius melodus
	Piping Plover
	X
	
	
	

	
	
	Pluvialis dominica
	American Golden-Plover
	X
	
	
	

	
	Terns
	Sternula antillarum athalassos
	Interior Least Tern
	X
	
	
	

	Amphibians
	Frogs
	Acris crepitans
	Northern Cricket Frog
	
	
	X
	Can use quarries.

	
	
	Lithobates pipiens
	Northern Leopard Frog
	
	
	X
	Can use quarries.

	Reptiles
	Snakes
	Crotalus horridus
	Timber Rattlesnake
	
	X
	X
	Requires rocky areas for hibernation.




Table X. SGCN occurring in Developed Lands in the Drift Plains Region
	Taxa
	Group
	Scientific Name
	Common Name
	Suburban areas
	Urban areas

	Birds
	Nightjars
	Chordeiles minor
	Common Nighthawk
	X
	X

	
	Raptors
	Accipiter striatus
	Sharp-shinned Hawk
	X
	

	
	
	Falco peregrinus
	Peregrine Falcon
	
	X

	Mammals
	Bats
	Lasionycteris noctivagans
	Silver-haired Bat
	X
	

	
	
	Lasiurus borealis
	Eastern Red Bat
	X
	

	
	
	Lasiurus cinereus
	Hoary Bat
	X
	

	
	
	Myotis lucifugus
	Little Brown Myotis
	X
	

	
	
	Myotis sodalis
	Indiana Myotis
	X
	

	
	
	Nycticeius humeralis 
	Evening Bat
	X
	

	
	
	Perimyotis subflavus
	Tri-colored Bat
	X
	

	
	Mustelids
	Mustela nivalis
	Least Weasel
	X
	

	Amphibians
	Frogs
	Lithobates areolatus 
	Crawfish Frog
	X
	

	
	
	Scaphiopus holbrookii
	Eastern Spadefoot
	X
	

	Reptiles
	Snakes
	Clonophis kirtlandii
	Kirtland’s Snake
	X
	X

	
	
	Opheodrys aestivus
	Rough Greensnake
	X
	




Table X. SGCN occurring in Forests in the Drift Plains Region
	Taxa
	Group
	Scientific Name
	Common Name
	Hardwood forests
	Conifer forests
	Mixed forests
	Hardwood woodlands
	Conifer woodlands
	Mixed woodlands

	Birds
	Nightjars
	Antrostomus vociferus
	Eastern Whip-poor-will
	X
	
	X
	X
	
	X

	
	Raptors
	Accipiter striatus
	Sharp-shinned Hawk
	X
	X
	X
	X
	X
	X

	
	
	Buteo lineatus
	Red-shouldered Hawk
	X
	
	X
	X
	
	X

	
	
	Buteo platypterus
	Broad-winged Hawk
	X
	
	X
	X
	
	X

	
	
	Haliaeetus leucocephalus
	Bald Eagle
	X
	X
	X
	X
	X
	X

	
	
	Ictinia mississippiensis
	Mississippi Kite
	X
	X
	X
	X
	X
	X

	
	Songbirds
	Helmitheros vermivorum
	Worm-eating Warbler
	X
	
	
	X
	
	

	
	
	Mniotilta varia
	Black-and-white Warbler
	X
	
	X
	X
	
	X

	
	
	Setophaga cerulea
	Cerulean Warbler
	X
	
	X
	X
	
	X

	
	
	Setophaga citrina
	Hooded Warbler
	X
	
	
	X
	
	

	Mammals
	Bats
	Corynorhinus rafinesquii
	Rafinesque’s Big-eared Bat
	X
	
	X
	X
	
	X

	
	
	Lasionycteris noctivagans
	Silver-haired Bat
	X
	X
	X
	X
	X
	X

	
	
	Lasiurus borealis
	Eastern Red Bat
	X
	
	X
	X
	
	X

	
	
	Lasiurus cinereus
	Hoary Bat
	X
	X
	X
	X
	X
	X

	
	
	Myotis lucifugus
	Little Brown Myotis
	X
	
	X
	X
	
	X

	
	
	Myotis septentrionalis
	Northern Long-eared Myotis
	X
	X
	X
	X
	X
	X

	
	
	Myotis sodalis
	Indiana Myotis
	X
	
	X
	X
	
	X

	
	
	Nycticeius humeralis 
	Evening Bat
	X
	
	X
	X
	
	X

	
	
	Perimyotis subflavus
	Tri-colored Bat
	X
	
	X
	X
	
	X

	
	Mustelids
	Mustela nivalis
	Least Weasel
	X
	
	X
	X
	X
	X

	
	Shrews
	Sorex hoyi
	American Pygmy Shrew
	X
	X
	X
	
	
	

	Amphibians
	Frogs
	Lithobates areolatus 
	Crawfish Frog
	
	
	
	
	X
	

	
	
	Lithobates pipiens
	Northern Leopard Frog
	X
	
	
	
	
	

	
	
	Scaphiopus holbrookii
	Eastern Spadefoot
	X
	X
	X
	X
	X
	X

	
	Salamanders
	Ambystoma barbouri
	Streamside Salamander
	X
	
	
	
	
	

	Reptiles
	Snakes
	Cemophora coccinea 
	Scarletsnake
	X
	X
	X
	X
	X
	X

	
	
	Crotalus horridus
	Timber Rattlesnake
	X
	X
	X
	X
	X
	X

	
	
	Nerodia erythrogaster neglecta
	Copper-bellied Watersnake
	
	
	
	X
	X
	X

	
	
	Opheodrys aestivus
	Rough Greensnake
	X
	
	
	X
	
	

	
	
	Tantilla coronata
	Southeastern Crowned Snake
	
	
	
	X
	X
	X

	
	Turtles
	Terrapene carolina
	Eastern Box Turtle
	X
	X
	X
	X
	X
	X




Table X. SGCN occurring in Grasslands in the Drift Plains Region
	Taxa
	Group
	Scientific Name
	Common Name
	Savan-nas
	Shrub-lands
	Herba-ceous grass-lands
	Old fields (early succes-sional)
	Comments

	Birds
	Cranes
	Grus americana
	Whooping Crane
	
	
	X
	
	

	
	
	Grus canadensis
	Sandhill Crane
	
	
	X
	
	

	
	Herons, …
	Ardea alba
	Great Egret
	
	
	X
	
	

	
	
	Botaurus lentiginosus
	American Bittern
	
	
	X
	
	

	
	Nightjars
	Chordeiles minor
	Common Nighthawk
	
	
	X
	X
	

	
	Raptors
	Accipiter striatus
	Sharp-shinned Hawk
	
	
	
	X
	

	
	
	Asio flammeus
	Short-eared Owl
	X
	X
	X
	X
	

	
	
	Circus cyaneus
	Northern Harrier
	
	
	X
	X
	

	
	
	Ictinia mississippiensis
	Mississippi Kite
	X
	X
	X
	
	

	
	
	Tyto alba
	Barn Owl
	X
	
	X
	X
	

	
	Shorebirds
	Bartramia longicauda
	Upland Sandpiper
	
	
	X
	X
	

	
	
	Calidris subruficollis
	Buff-breasted Sandpiper
	
	
	X
	
	

	
	
	Pluvialis dominica
	American Golden-Plover
	
	
	X
	
	

	
	Songbirds
	Ammodramus henslowii
	Henslow’s Sparrow
	
	
	X
	X
	Can use Farm Bill Program lands.

	
	
	Cistothorus platensis
	Sedge Wren
	
	
	X
	X
	

	
	
	Lanius ludovicianus
	Loggerhead Shrike
	X
	X
	X
	X
	

	
	
	Vermivora chrysoptera
	Golden-winged Warbler
	X
	X
	
	X
	

	Mammals
	Bats
	Myotis lucifugus
	Little Brown Myotis
	X
	
	
	
	Can use recovering mine lands.

	
	
	Myotis septentrionalis
	Northern Long-eared Myotis
	X
	
	
	
	

	
	
	Myotis sodalis
	Indiana Myotis
	X
	
	
	
	Can use recovering mine lands.

	
	Mustelids
	Mustela nivalis
	Least Weasel
	
	X
	X
	X
	Can use hay lands and recovering mine lands.

	
	
	Taxidea taxus
	American Badger
	X
	X
	X
	
	Can use recovering mine lands and dunes.

	
	Shrews
	Sorex hoyi
	American Pygmy Shrew
	
	X
	X
	
	

	Amphibians
	Frogs
	Acris crepitans
	Northern Cricket Frog
	X
	
	X
	
	

	
	
	Lithobates areolatus 
	Crawfish Frog
	X
	
	X
	
	

	
	
	Lithobates pipiens
	Northern Leopard Frog
	X
	
	X
	
	

	
	
	Scaphiopus holbrookii
	Eastern Spadefoot
	X
	X
	X
	
	

	Reptiles
	Snakes
	Cemophora coccinea 
	Scarletsnake
	
	
	X
	
	

	
	
	Clonophis kirtlandii
	Kirtland’s Snake
	X
	
	X
	X
	

	
	
	Crotalus horridus
	Timber Rattlesnake
	
	X
	
	
	

	
	
	Nerodia erythrogaster neglecta
	Copper-bellied Watersnake
	
	
	X
	
	Can use recovering mine lands.

	
	
	Opheodrys aestivus
	Rough Greensnake
	
	X
	X
	X
	Can use recovering mine lands.

	
	Turtles
	Terrapene carolina
	Eastern Box Turtle
	
	
	X
	
	




Table X. SGCN occurring in Subterranean Systems of the Drift Plains Region
	Taxa
	Group
	Scientific Name
	Common Name
	Subaquatic
	Subterrestrial
	Comments

	Mammals
	Bats
	Corynorhinus rafinesquii
	Rafinesque’s Big-eared Bat
	
	X
	

	
	
	Lasionycteris noctivagans
	Silver-haired Bat
	
	X
	

	
	
	Myotis grisescens
	Gray Myotis
	
	X
	Requires wet caves.

	
	
	Myotis lucifugus
	Little Brown Myotis
	
	X
	

	
	
	Myotis septentrionalis
	Northern Long-eared Myotis
	
	X
	

	
	
	Myotis sodalis
	Indiana Myotis
	
	X
	

	
	
	Perimyotis subflavus
	Tri-colored Bat
	
	X
	

	Reptiles
	Snakes
	Crotalus horridus
	Timber Rattlesnake
	
	X
	




Table X. SGCN occurring in Wetlands in the Drift Plains Region
	Taxa
	Group
	Scientific Name
	Common Name
	Bogs/ fens
	Herb-aceous wetlands
	Forested wetlands
	Shrub wetlands
	Ephemeral/ temporary wetlands
	Mudflats
	Riparian zones

	Birds
	Cranes
	Grus americana
	Whooping Crane
	X
	X
	
	
	X
	
	

	
	
	Grus canadensis
	Sandhill Crane
	X
	X
	
	
	
	
	X

	
	Herons, …
	Ardea alba
	Great Egret
	
	X
	X
	X
	X
	
	X

	
	
	Botaurus lentiginosus
	American Bittern
	
	X
	
	X
	X
	
	X

	
	
	Ixobrychus exilis
	Least Bittern
	X
	X
	
	X
	
	
	X

	
	
	Nyctanassa violacea
	Yellow-crowned Night-Heron
	
	X
	X
	
	
	
	X

	
	
	Nycticorax nycticorax
	Black-crowned Night-Heron
	
	X
	X
	X
	X
	
	X

	
	Rails
	Gallinula galeata
	Common Gallinule
	
	X
	
	
	
	
	

	
	
	Rallus elegans
	King Rail
	
	X
	
	X
	
	
	

	
	Raptors
	Accipiter striatus
	Sharp-shinned Hawk
	
	
	
	
	
	
	X

	
	
	Asio flammeus
	Short-eared Owl
	X
	X
	
	
	
	
	

	
	
	Buteo lineatus
	Red-shouldered Hawk
	
	
	X
	
	
	
	X

	
	
	Buteo platypterus
	Broad-winged Hawk
	
	
	X
	
	
	
	X

	
	
	Circus cyaneus
	Northern Harrier
	X
	X
	
	
	
	
	

	
	
	Falco peregrinus
	Peregrine Falcon
	
	X
	
	
	
	
	X

	
	
	Haliaeetus leucocephalus
	Bald Eagle
	
	X
	X
	
	
	
	X

	
	
	Ictinia mississippiensis
	Mississippi Kite
	
	
	X
	
	
	
	X

	
	
	Pandion haliaetus
	Osprey
	
	X
	X
	
	
	
	X

	
	
	Tyto alba
	Barn Owl
	
	X
	
	
	
	
	X

	
	Shorebirds
	Arenaria interpres
	Ruddy Turnstone
	
	X
	
	
	
	X
	X

	
	
	Calidris subruficollis
	Buff-breasted Sandpiper
	
	
	
	
	X
	X
	X

	
	
	Charadrius melodus
	Piping Plover
	
	X
	
	
	
	X
	X

	
	
	Limnodromus griseus
	Short-billed Dowitcher
	
	X
	
	
	X
	X
	X

	
	
	Phalaropus tricolor
	Wilson’s Phalarope
	
	X
	
	
	X
	X
	X

	
	
	Pluvialis dominica
	American Golden-Plover
	
	X
	
	
	X
	X
	X

	
	
	Tringa melanoleuca
	Greater Yellowlegs
	
	X
	
	
	X
	X
	X

	
	
	Tringa solitaria
	Solitary Sandpiper
	X
	X
	X
	
	X
	X
	X

	
	Songbirds
	Cistothorus palustris
	Marsh Wren
	
	X
	
	
	
	
	

	
	
	Cistothorus platensis
	Sedge Wren
	X
	X
	
	
	
	
	X

	
	
	Mniotilta varia
	Black-and-white Warbler
	
	
	X
	
	
	
	X

	
	
	Setophaga cerulea
	Cerulean Warbler
	
	
	X
	
	
	
	X

	
	
	Vermivora chrysoptera
	Golden-winged Warbler
	X
	
	X
	
	
	
	X

	
	
	Xanthocephalus xanthocephalus
	Yellow-headed Blackbird
	
	X
	
	
	
	
	

	
	Terns
	Chlidonias niger
	Black Tern
	
	X
	
	
	
	
	X

	
	
	Sternula antillarum athalassos
	Interior Least Tern
	
	X
	
	
	
	
	X

	
	Waterfowl
	Cygnus buccinator
	Trumpeter Swan
	
	X
	
	
	X
	
	X

	Mammals
	Bats
	Corynorhinus rafinesquii
	Rafinesque’s Big-eared Bat
	
	
	X
	
	
	
	X

	
	
	Lasionycteris noctivagans
	Silver-haired Bat
	
	
	
	
	
	
	X

	
	
	Lasiurus borealis
	Eastern Red Bat
	
	
	
	
	
	
	X

	
	
	Lasiurus cinereus
	Hoary Bat
	
	
	
	
	
	
	X

	
	
	Myotis grisescens
	Gray Myotis
	
	
	
	
	
	
	X

	
	
	Myotis lucifugus
	Little Brown Myotis
	
	
	X
	
	
	
	X

	
	
	Myotis septentrionalis
	Northern Long-eared Myotis
	
	
	X
	
	
	
	X

	
	
	Myotis sodalis
	Indiana Myotis
	
	
	X
	
	
	
	X

	
	
	Nycticeius humeralis 
	Evening Bat
	
	
	
	
	
	
	X

	
	
	Perimyotis subflavus
	Tri-colored Bat
	
	
	
	
	
	
	X

	
	Mustelids
	Mustela nivalis
	Least Weasel
	
	X
	
	
	
	
	X

	
	Shrews
	Sorex hoyi
	American Pygmy Shrew
	X
	X
	X
	
	
	
	X

	Amphibians
	Frogs
	Acris crepitans
	Northern Cricket Frog
	X
	X
	
	X
	X
	
	X

	
	
	Lithobates areolatus 
	Crawfish Frog
	
	X
	
	
	X
	
	X

	
	
	Lithobates pipiens
	Northern Leopard Frog
	X
	X
	
	X
	X
	
	X

	
	
	Scaphiopus holbrookii
	Eastern Spadefoot
	
	
	
	
	X
	
	X

	
	Salamanders
	Hemidactylium scutatum
	Four-toed Salamander
	X
	
	X
	X
	X
	
	X

	Reptiles
	Snakes
	Cemophora coccinea 
	Scarletsnake
	
	
	
	
	
	
	X

	
	
	Clonophis kirtlandii
	Kirtland’s Snake
	X
	X
	
	X
	X
	
	X

	
	
	Crotalus horridus
	Timber Rattlesnake
	
	
	X
	X
	
	
	X

	
	
	Nerodia erythrogaster neglecta
	Copper-bellied Watersnake
	X
	X
	X
	
	X
	
	X

	
	
	Opheodrys aestivus
	Rough Greensnake
	
	
	X
	X
	
	
	X
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1 (0.00-0.25)	Forest Species	Grassland Species	Early Successional Species	Wetland Species	Average	14471105	19020335	11110079	25262237	11406996	2 (0.25-0.50)	Forest Species	Grassland Species	Early Successional Species	Wetland Species	Average	201034	1056194	559409	3953704	4151823	3 (0.50-0.75)	Forest Species	Grassland Species	Early Successional Species	Wetland Species	Average	149108	10449786	1310153	562389	223633	4 (0.75-1.00)	Forest Species	Grassland Species	Early Successional Species	Wetland Species	Average	961205	1056621	2802811	1804606	0	
1 (0.00-0.25)	Forest Species	Grassland Species	Early Successional Species	Wetland Species	Average	16802449	10192744	27150959	2965454	5737555	2 (0.25-0.50)	Forest Species	Grassland Species	Early Successional Species	Wetland Species	Average	3507547	3523985	3049822	2286503	2229422	3 (0.50-0.75)	Forest Species	Grassland Species	Early Successional Species	Wetland Species	Average	3998967	6152924	10488265	536442	6985659	4 (0.75-1.00)	Forest Species	Grassland Species	Early Successional Species	Wetland Species	Average	20559263	10045919	4174030	9169387	0	
1 (0.00-0.25)	Forest Species	Grassland Species	Early Successional Species	Wetland Species	Average	6250714	11914189	14174944	7983542	5970102	2 (0.25-0.50)	Forest Species	Grassland Species	Early Successional Species	Wetland Species	Average	83149	957521	1186145	537661	3225054	3 (0.50-0.75)	Forest Species	Grassland Species	Early Successional Species	Wetland Species	Average	49619	4553086	3000109	307295	254	4 (0.75-1.00)	Forest Species	Grassland Species	Early Successional Species	Wetland Species	Average	2811928	977230	29622	372515	0	
Birds	
Great Lakes	Kankakee	Corn Belt	Valleys 	&	 Hills	Interior Plateau	Drift Plains	46	44	47	46	44	43	Mammals	
Great Lakes	Kankakee	Corn Belt	Valleys 	&	 Hills	Interior Plateau	Drift Plains	11	12	13	12	17	13	Amphibians	
Great Lakes	Kankakee	Corn Belt	Valleys 	&	 Hills	Interior Plateau	Drift Plains	5	6	6	6	8	7	Reptiles	
Great Lakes	Kankakee	Corn Belt	Valleys 	&	 Hills	Interior Plateau	Drift Plains	9	9	7	10	11	7	Fish	
Great Lakes	Kankakee	Corn Belt	Valleys 	&	 Hills	Interior Plateau	Drift Plains	10	3	7	10	8	4	Mollusks	
Great Lakes	Kankakee	Corn Belt	Valleys 	&	 Hills	Interior Plateau	Drift Plains	8	3	15	8	9	6	
Number of Species


Birds	
Agricultural Systems	Aquatic Systems	Barren Lands	Developed Lands	Forests	Grasslands	Subterranean Systems	Wetlands	13	23	6	3	11	19	38	Mammals	
Agricultural Systems	Aquatic Systems	Barren Lands	Developed Lands	Forests	Grasslands	Subterranean Systems	Wetlands	4	1	3	8	16	9	10	18	Amphibians	
Agricultural Systems	Aquatic Systems	Barren Lands	Developed Lands	Forests	Grasslands	Subterranean Systems	Wetlands	4	9	3	2	7	5	1	9	Reptiles	
Agricultural Systems	Aquatic Systems	Barren Lands	Developed Lands	Forests	Grasslands	Subterranean Systems	Wetlands	3	9	2	3	10	12	1	17	Fish	
Agricultural Systems	Aquatic Systems	Barren Lands	Developed Lands	Forests	Grasslands	Subterranean Systems	Wetlands	24	1	4	Mollusks	
Agricultural Systems	Aquatic Systems	Barren Lands	Developed Lands	Forests	Grasslands	Subterranean Systems	Wetlands	24	
Number of Species


Unknown	
Birds	Mammals	Amphibians	Reptiles	Fish	Mollusks	1	1	3	5	10	Dramatic decline	
Birds	Mammals	Amphibians	Reptiles	Fish	Mollusks	4	2	Serious decline	
Birds	Mammals	Amphibians	Reptiles	Fish	Mollusks	2	1	1	1	1	Slight decline	
Birds	Mammals	Amphibians	Reptiles	Fish	Mollusks	12	6	3	7	3	8	Remained constant	
Birds	Mammals	Amphibians	Reptiles	Fish	Mollusks	16	9	8	8	12	7	Slight increase	
Birds	Mammals	Amphibians	Reptiles	Fish	Mollusks	8	1	Great increase	
Birds	Mammals	Amphibians	Reptiles	Fish	Mollusks	3	1	4	Dramatic increase	
Birds	Mammals	Amphibians	Reptiles	Fish	Mollusks	2	1	
Percent of Species



Unknown	
Birds	Mammals	Amphibians	Reptiles	Fish	Mollusks	1	1	3	5	9	Will decline dramatically	

Birds	Mammals	Amphibians	Reptiles	Fish	Mollusks	3	Will decline seriously	


Birds	Mammals	Amphibians	Reptiles	Fish	Mollusks	2	1	1	1	Will decline slightly	
Birds	Mammals	Amphibians	Reptiles	Fish	Mollusks	14	9	4	10	1	8	Will remain constant	
Birds	Mammals	Amphibians	Reptiles	Fish	Mollusks	18	7	7	5	18	6	Will increase slightly	
Birds	Mammals	Amphibians	Reptiles	Fish	Mollusks	12	1	3	Will increase greatly	
Birds	Mammals	Amphibians	Reptiles	Fish	Mollusks	1	
Percent of Species



Unknown	
Agricultural Systems	Aquatic Systems	Barren Lands	Developed Lands	Forests	Grasslands	Subterranean Systems	Wetlands	1	15	1	1	2	2	1	6	Dramatic decline	
Agricultural Systems	Aquatic Systems	Barren Lands	Developed Lands	Forests	Grasslands	Subterranean Systems	Wetlands	4	1	1	2	6	2	4	Serious decline	
Agricultural Systems	Aquatic Systems	Barren Lands	Developed Lands	Forests	Grasslands	Subterranean Systems	Wetlands	4	1	2	1	1	3	Slight decline	
Agricultural Systems	Aquatic Systems	Barren Lands	Developed Lands	Forests	Grasslands	Subterranean Systems	Wetlands	10	21	1	6	14	16	1	23	Remained constant	








Agricultural Systems	Aquatic Systems	Barren Lands	Developed Lands	Forests	Grasslands	Subterranean Systems	Wetlands	6	33	6	6	21	15	6	35	Slight increase	
Agricultural Systems	Aquatic Systems	Barren Lands	Developed Lands	Forests	Grasslands	Subterranean Systems	Wetlands	1	8	3	1	1	4	1	9	Great increase	
Agricultural Systems	Aquatic Systems	Barren Lands	Developed Lands	Forests	Grasslands	Subterranean Systems	Wetlands	2	7	2	2	1	1	3	Dramatic increase	
Agricultural Systems	Aquatic Systems	Barren Lands	Developed Lands	Forests	Grasslands	Subterranean Systems	Wetlands	2	3	
Percent of Species



Unknown	
Agricultural Systems	Aquatic Systems	Barren Lands	Developed Lands	Forests	Grasslands	Subterranean Systems	Wetlands	1	14	1	1	2	2	1	6	Will decline dramatically	




Agricultural Systems	Aquatic Systems	Barren Lands	Developed Lands	Forests	Grasslands	Subterranean Systems	Wetlands	2	3	2	3	3	Will decline seriously	




Agricultural Systems	Aquatic Systems	Barren Lands	Developed Lands	Forests	Grasslands	Subterranean Systems	Wetlands	1	2	1	1	3	1	3	Will decline slightly	








Agricultural Systems	Aquatic Systems	Barren Lands	Developed Lands	Forests	Grasslands	Subterranean Systems	Wetlands	11	21	4	8	22	19	2	29	Will remain constant	








Agricultural Systems	Aquatic Systems	Barren Lands	Developed Lands	Forests	Grasslands	Subterranean Systems	Wetlands	8	39	5	3	11	15	6	34	Will increase slightly	







Agricultural Systems	Aquatic Systems	Barren Lands	Developed Lands	Forests	Grasslands	Subterranean Systems	Wetlands	3	13	4	1	5	4	10	Will increase greatly	
Agricultural Systems	Aquatic Systems	Barren Lands	Developed Lands	Forests	Grasslands	Subterranean Systems	Wetlands	1	1	
Percent of Species



Wetlands	Subterranean Systems	Grasslands	Forests	Developed Lands	Barren Lands	Aquatic Systems	Agriculture	69	95	115	57	4	22	52	3	Number of Invertebrate Species

Drift Plains	Interior Plateau	Valleys 	&	 Hills	Corn Belt	Kankakee	Great Lakes	19	138	14	31	30	68	Number of Invertebrate Species

Very Poor (	<	 30)	State	Region 1	Region 2	Region 3	Region 4	Region 5	Region 6	6.7966416713623676E-3	1.9422468192550047E-3	3.3766367812158152E-2	2.6065216779638527E-3	2.2826148956597386E-2	0	3.9724927563711225E-5	Poor (30 to 42)	State	Region 1	Region 2	Region 3	Region 4	Region 5	Region 6	0.13516737183935351	0.12627502281975309	0.44183809642989719	8.4301263543277077E-2	0.36071660713726844	1.0504875395207907E-2	1.4551229938498273E-2	Fair (43 to 54)	State	Region 1	Region 2	Region 3	Region 4	Region 5	Region 6	0.43524895367874544	0.65883627247123866	0.43213899050303262	0.49717811705424614	0.42371050142517019	0.18287212690335589	0.22072671596146967	Good (55 to 69)	State	Region 1	Region 2	Region 3	Region 4	Region 5	Region 6	0.36780650681074328	0.1886293945597966	8.5631016788985992E-2	0.34987851811447429	0.16502249894578203	0.73851156444835486	0.67020333937485221	Excellent (70+)	State	Region 1	Region 2	Region 3	Region 4	Region 5	Region 6	5.4980525999795374E-2	2.4317063329956524E-2	6.6255284659259657E-3	6.6035579610038697E-2	2.7724243535182005E-2	6.8111433253081291E-2	9.4478989797616111E-2	
Proportion of Stream Length
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Predicted IBI in Indiana Rivers and Streams: Region 3
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