Appendix 6a. Species-level threats and actions (Mammals: Terrestrial)

PART 1: THREATS PART 2: ACTIONS
Action Priori
IUCN Further Threat (Threat Im atc);
Code IUCN Level 1 | IUCN Level 2 | IUCN Level 3 | Description (if | Conservation Action (WHAT) Applicable Species X Ac tim:)
needed)
Urgency)
1.3 Tourism & 1.3.4 Recreational Site recreational trails in a way that Long-tailed shrew, southern water shrew, Allegheny .
1.3.4 |1 Development . . L . . High
Recreation Areas  |trails minimizes fragmentation of habitat. woodrat
Look into feasibility of small wildlife road
. 4.1 Roads & Roads as barriers to |crossings, especially in the context of the Allegheny woodrat, eastern spotted skunk, least .
411 4 Transportation Railroads 4.1.1 Roads movement 2025 Wildlife Connectivity and Crossings weasel, bobcat, gray fox High
Act.
Mitigate effects of logging such as new
. 5.3.1 Complete Over-loggingina |road development, alteration of Long-tailed shrew, southern water shrew, Delmarva
. 5.3 Logging & . . .
5.3.1 |5 Bio Resource Use . removal of the short amount of hydrological flow regime, etc. on shrews fox squirrel, southern rock vole, Allegheny woodrat, Low
Wood Harvesting . . . . .. .
forest cover time and their habitats. Potentially set limit on southern bog lemming
logging in such areas.
Protect populations on public lands
. 5.3 Logging & 3.3.2 Partial . . thro.ugh streargmde and waters.hed-scale Southern water shrew, southern rock vole, southern
5.3.2 |5 Bio Resource Use . removal of the Drying of habitat habitat protection and restoration, and by . Low
Wood Harvesting 1 . .. bog lemming
forest cover providing habitat connectivity between
drainages.
53 Logeing & 5.3.2 Partial Protect populations on public lands
5.3.2 |5 Bio Resource Use |, BEIng removal of the Drying of habitat | through protection of forest canopy cover Long-tailed shrew Low
Wood Harvesting o .
forest cover within and around rock outcrop habitat.
Avoid and minimize impacts of
. . 3.1.4 Onshore .
2 Agriculture and 3.1 Oil & Gas Groundwater hydrofracturing-related groundwater
3.14 o natural gas . . . Southern water shrew Low
Aquaculture Drilling extraction extraction on stream and wetland habitats

development

that support this species.
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Appendix 6a. Species-level threats and actions (Mammals: Terrestrial)

PART 1: THREATS PART 2: ACTIONS
Action Priori
IUCN Further Threat (Threat Im atc);
Code IUCN Level 1 | IUCN Level 2 | IUCN Level 3 | Description (if | Conservation Action (WHAT) Applicable Species X Ac tim:)
needed)
Urgency)
7 Natural System 7.3 Other 7.3.2 Vegetation Continue to restore high elevation, red .
7.3.2 . . Ecosystem . . Southern rock vole High
Modifications : . succession spruce-dominated forests.
Modifications
8 Invasive and 8.2 Problematic 8.2.8 Interspecific Use habitat protection and management
8.2.8 . . Native Plants & competition with a practices that minimize the risk of Appalachian cottontail High
Problematic Species |, . . .
Animals favored species encroachment by eastern cottontails.
Study modes of transmission, intraguild
8 Invasive and 8.4.2 Viral . . interactions, and developing strains to .
8.4.2 Problematic Specics 8.4 Pathogens pathogens Canine distemper determine risk to carnivores at the Eastern spotted skunk, gray fox High
population level.
Continue monitoring of populations and
8 Invasive and 3.4 Viral communication with interstate working
8.4.2 . . 18.4 Pathogens . RHDV2 groups in order to track and contain Rabbit Appalachian cottontail High
Problematic Species pathogens . .
Hemorrhagic Disease Virus Type 2
(RHDV2).
8 Invasive and 8.4.4 Worm Raccoon Identify raccoon roundworm-positive sites
8.4.4 . . |8.4 Pathogens L . and treat raccoon roundworm through the Allegheny woodrat High
Problematic Species induced disease roundworm ey
use of anthelmintic baits.
% Invasive and 8.:'5 Intr.msw 2.5.1 Loss of Reestabl}sh populations where they have ‘
8.5.1 . . |Biological I been extirpated; augment where Allegheny woodrat, eastern spotted skunk High
Problematic Species . . °. Genetic Diversity . . .
Limitations populations have declined/become isolated.
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Appendix 6a. Species-level threats and actions (Mammals: Terrestrial)

PART 1: THREATS PART 2: ACTIONS
Action Priori
IUCN Further Threat (Threat Im atc);
Code IUCN Level 1 | IUCN Level 2 | IUCN Level 3 | Description (if | Conservation Action (WHAT) Applicable Species X Ac tim:)
needed)
Urgency)
Identify the types of pesticide/herbicide use
(e.g., mosquito control, spongy moth
. 9.3 Agricultural & 9.3.3 Herbicides & control, various forms of agricultural pest Least shrew, long-tailed shrew, smoky shrew, .
9.3.3 |9 Pollution - control) that are known to or could southern pygmy shrew, southeastern shrew, southern High
Forestry Effluents  pesticides . . . .
potentially impact mammalian insectivore water shrew
populations and take measures to avoid or
minimize those impacts.
Primary and
933 9 Pollution 9.3 Agricultural & 9.3.3 Herblcldes & se(fond.ary Increase 1.1n'derstand1ng'0f indirect 1n.1pacts Bobeat, gray fox High
Forestry Effluents |pesticides poisoning from of rodenticides on carnivore populations.
rodenticides
12.2 Resource Management Need for fish, Nia(l):tlitcoersatflo(r1 :lrllzllgt:ll;;lj: 2;’i)e(nsle?]tirrel in
12.2 |12 Other Options ) nag wildlife and/or p qu Delmarva fox squirrel Medium
Needs decision needs . . the Chesapeake Forest Plan, updating as
habitat planning
needed.
Least shrew, long-tailed shrew, smoky shrew,
Resource Improve understanding of species southern pygmy shrew, §outheasterg shrew, southern
. 12.2 Resource . . Lack of up-to-date | ..~ .. . . water shrew, Appalachian cottontail, Delmarva fox .
12.2 |12 Other Options information . . distribution, status, and habitat . High
Needs . existing information . squirrel, southern rock vole, Allegheny woodrat,
collection needs requirements. .
southern bog lemming, eastern spotted skunk, least
weasel, American mink, gray fox
Resource . .
12.2 |12 Other Options 12.2 Resource information La.ck. of 1'1p-t0-dat'e Improve. understanding of species home Eastern spotted skunk, least weasel, bobcat, gray fox High
Needs . existing information range, dispersal, and movement patterns.
collection needs
Determine home range, dispersal
12.2 Resource Resource Need to answer behavior/capabilities, extent of gene flow
12.2 |12 Other Options ' information ’ Long-tailed shrew, southern water shrew High

Needs

collection needs

research question

between populations, and habitat
connectivity needs.
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Appendix 6a. Species-level threats and actions (Mammals: Terrestrial)

PART 1: THREATS PART 2: ACTIONS
Action Priori
IUCN Further Threat (Threat Im atc);
Code IUCN Level 1 | IUCN Level 2 | IUCN Level 3 | Description (if | Conservation Action (WHAT) Applicable Species X Ac tim:)
needed)
Urgency)
12.2 Resource Resource Need to answer
12.2 |12 Other Options ) information . Determine reproductive ecology. Long-tailed shrew, southern water shrew High
Needs . research question
collection needs
Resource Determine cause of apparent population
12.2 |12 Other Options 12.2 Resource information Need to answet declines and what measures are needed to Allegheny woodrat, southern bog lemming High
Needs . research question
collection needs ensure recovery.
Continue work to determine extent of gene
Resource flow between populations, dispersal . .
. 12.2 Resource . . Need to answer . e . Appalachian cottontail, southern rock vole, .
12.2 |12 Other Options information . behavior/capabilities, and habitat High
Needs . research question .. Allegheny woodrat
collection needs connectivity needs. (Work has not yet
begun for rock voles.)
Determine whether water shrew
12.2 Resource Resource Need to answer populations have come back to previousl
12.2 |12 Other Options ’ information . . . . y Southern water shrew High
Needs . research question |acid rain-impacted or mine drainage-
collection needs .
impacted streams.
Resource Develop more effective survey and Least shrew, long-tailed shrew, smoky shrew,
. 12.2 Resource . . Need to develop o . . . .
12.2 |12 Other Options information . monitoring techniques, including live southern pygmy shrew, southeastern shrew, southern High
Needs . new technique . .
collection needs capture methods for insectivores. water shrew, least weasel
. . . Least shrew, long-tailed shrew, smoky shrew,
12.2 Resource Resource Need to develo Improve techniques for studying species, southern shrew, southeastern shrew, southern
12.2 |12 Other Options ) information P prioritizing no-kill and noninvasive pPygmy ’ ’ High

Needs

collection needs

new technique

methods.

water shrew, southern rock vole, Allegheny woodrat,
southern bog lemming
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Appendix 6a. Species-level threats and actions (Mammals: Terrestrial)

PART 1: THREATS PART 2: ACTIONS
TUCN Further Threat ?l‘cl:::; tPIl;fr;?;
Code IUCN Level 1 | IUCN Level 2 | IUCN Level 3 | Description (if | Conservation Action (WHAT) Applicable Species X Ac tim:)
needed)
Urgency)
Ensure that Delmarva fox squirrels remain
12,5 12 Other Options Ilsife?ate Specific Need for increased |a prohibited species for hunting/trapping, Delmarva fox squirrel Medium

legal protection

as over-hunting was the main cause of its
original decline.
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pendix 6a. Species-level threats and actions (Mammals: Bats)

PART 1: THREATS PART 2: ACTIONS
Action Priori
IUCN Further Threat (Threat Im atcyt
Code IUCN Level 1 | IUCN Level 2 | IUCN Level 3 | Description (if [ Conservation Action (WHAT) Applicable Species X Ac tior?
needed)
Urgency)
o . . . Silver-haired bat, eastern red bat, hoary bat,
332 3 Energ?/ 33 Renewable 3.3.2 Wind farms Monitor 1r.1dustr1a1 wind development sites eastern small-footed bat, little brown bat, northern Medium
Production Energy for mortality. . .
long-eared bat, Indiana bat, tricolored bat
3 Ener 3 3 Renewable Curtail turbine operation at low wind Silver-haired bat, eastern red bat, hoary bat,
332 Pro ducgtilon E.ner W 3.3.2 Wind farms speeds at industrial wind development sites | eastern small-footed bat, little brown bat, northern High
4 (onshore and offshore, as needed). long-eared bat, Indiana bat, tricolored bat
3 Ener; 3.3 Renewable Use mist net and acoustic surveys to Silver-haired bat, eastern red bat, hoary bat, little
332 &y ) W 3.3.2 Wind farms determine migratory timing and year-round ’ > noary val, High
Production Energy . . brown bat, northern long-eared bat, tricolored bat
residency on the Delmarva peninsula.
Continue to promote Maryland Department
Human-built of Natural Resources (MD DNR) Natural
4.1 Roads & disruptions at Heritage Program (NHP) and U.S. Fish and | Silver-haired bat, eastern small-footed bat, little
4.1 |4 Transportation ﬁailroa ds anthropogenic Wildlife Service (USFWS) as consultants brown bat, northern long-eared bat, Indiana bat, Low
structures (roads for construction projects that may impact tricolored bat
and culverts) sensitive bat populations, including
transportation infrastructure.
53 Logeine & 5.3.2 Partial P te timb ¢ ‘i Silver-haired bat, eastern red bat, hoary bat,
5.3.2 5 Bio Resource Use | OBEINg . removal of the forest r.omo © tmber man.ageITlen. practices ol eastern small-footed bat, little brown bat, northern High
Wood Harvesting private lands that minimize impacts on bats. . .
cover long-eared bat, Indiana bat, tricolored bat
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pendix 6a. Species-level threats and actions (Mammals: Bats)

PART 1: THREATS PART 2: ACTIONS
Action Priori
IUCN Further Threat (Threat Im atcyt
Code IUCN Level 1 | IUCN Level 2 | IUCN Level 3 | Description (if | Conservation Action (WHAT) Applicable Species X Ac tior?
needed)
Urgency)
. Bat exclusion Prorpf)te the use. of roostlp g boxes to Little brown bat, northern long-eared bat, Indiana
6 6 Human Intrusions measures and stabilize maternity colonies that have been . Low
. . . bat, tricolored bat
behaviors excluded through human intrusions.
. 6.1.3 Recreational . . Silver-haired bat, eastern small-footed bat, little
. 6.1 Recreational . Prevent disturbance to summer roosting . .
6.1.3 6 Human Intrusions o use of cliffs and . . . brown bat, northern long-eared bat, Indiana bat, High
Activities sites or hibernacula sites. .
rock faces tricolored bat
6.1 Recreational Silver-haired bat, eastern small-footed bat, little
6.1.7 |6 Human Intrusions A iviti 6.1.7 Caving Protect hibernating bats from disturbance. brown bat, northern long-eared bat, Indiana bat, High
ctivities tricolored bat
?umar;—bu1ltt Continue to promote MD DNR and
ISTUpHons a. USFWS as consultants for construction Silver-haired bat, eastern small-footed bat, little
. 6.3 Work & Other anthropogenic . . . . .
6.3 6 Human Intrusions o . projects that may impact sensitive bat brown bat, northern long-eared bat, Indiana bat, High
Activities structures (mines, . . . .
populations, including subterranean tricolored bat
tunnels, and .
N structures such as mines and tunnels.
buildings)
Coordinate with Natural Resources Police Silver-haired bat, eastern small-footed bat, little
. . k h . li . . ’ .
6.3.3 |6 Human Intrusions 6.3 .W.O.r & Other 6.3.3 Vandalism Vanda 1sr.n to bat (NRP) to monitor gates at bat hibernacula brown bat, northern long-eared bat, Indiana bat, Low
Activities gates at hibernacula | . . .
sites for vandalism; prosecute as needed. tricolored bat
.43 8 Invasive and 8.4 Pathogens 8.4.3 Fungal White-nose Use acoustic and hibernacula surveys to Eastern small-footed bat, little brown bat, northern Hich
"7 |Problematic Species | g pathogens syndrome (WNS)  monitor effect of WNS on populations. long-eared bat, Indiana bat, tricolored bat &
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pendix 6a. Species-level threats and actions (Mammals: Bats)

PART 1: THREATS PART 2: ACTIONS
Action Priori
IUCN Further Threat (Threat Im atcyt
Code IUCN Level 1 | IUCN Level 2 | IUCN Level 3 | Description (if | Conservation Action (WHAT) Applicable Species X Ac tior?
needed)
Urgency)
43 8 Invasive and 8.4 Pathogens 8.4.3 Fungal White-nose Assist research related to WNS, including | Eastern small-footed bat, little brown bat, northern Hich
"7 |Problematic Species | g pathogens syndrome (WNS) | potential methods for abating its effects. long-eared bat, Indiana bat, tricolored bat £
. 8.5 Intrinsic . Work with partnf.:rs to monitor genetic Hoary bat, eastern small-footed bat, little brown
8 Invasive and . . 8.5.1 Loss of White-nose health of populations and work to prevent . .
8.5.1 . . Biological o . . bat, northern long-eared bat, Indiana bat, High
Problematic Species | . . °.. Genetic Diversity  |syndrome (WNS) |additional loss by protecting WNS .
Limitations . tricolored bat
Survivors.
Take measures to avoid or minimize
pesticide uses (e.g., mosquito control,
spongy moth control, various forms of . .
. . . lver-h: t, cast t, h t,
. 9.3 Agricultural & 9.3.3 Herbicides & agricultural pest control) that are known to Silver-haired bat, cas e.m red bat, hoary ba .
9.3.3 |9 Pollution L. . . . eastern small-footed bat, little brown bat, northern High
Forestry Effluents | pesticides or could potentially impact bat populations, . .
. . . . long-eared bat, Indiana bat, tricolored bat
including through the promotion of organic
farming practices and integrated pest
management.
. . . Work with (construction) project managers Silver-haired bat, eastern red bat, hoary bat,
9.6.1 |9 Pollution 9.6 Excess Energy 9:6.1 nght Light polluqon that to minimize light disturbances in/near eastern small-footed bat, little brown bat, northern Low
pollution leads to habitat loss .. . . .
sensitive bat habitat areas. long-eared bat, Indiana bat, tricolored bat
. Noise pollution Work with (construction) project managers Silver-haired bat, eastern red bat, hoary bat,
. 9.6.3 Noise . s . . . .
9.6.3 |9 Pollution 9.6 Excess Energy pollution (especially transport |to minimize noise disturbances in/near eastern small-footed bat, little brown bat, northern High

and construction)

sensitive bat habitat areas.

long-eared bat, Indiana bat, tricolored bat
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pendix 6a. Species-level threats and actions (Mammals: Bats)

PART 1: THREATS PART 2: ACTIONS
Action Priori
TUCN Further Threat (Threat Tm atcyt
Code IUCN Level 1 | IUCN Level 2 | IUCN Level 3 | Description (if | Conservation Action (WHAT) Applicable Species X Ac tior?
needed)
Urgency)
. 12.2 Resource Management N.eed.for fish, Include bat conservation needs in public Silver-haired bat, easte.rn red bat, hoary bat, .
12.2 |12 Other Options .. wildlife, and/or eastern small-footed bat, little brown bat, northern High
Needs decision needs . . land management plans. . .
habitat planning long-eared bat, Indiana bat, tricolored bat
Finalize and promote the Maryland Bat
Need for fish, Conservation Strat.egy, which contains best Silver-haired bat, eastern red bat, hoary bat,
. 12.2 Resource Management [ management practices (BMPs) for . .
12.2 |12 Other Options .. wildlife, and/or eastern small-footed bat, little brown bat, northern High
Needs decision needs . . development for the purposes of human . .
habitat planning . . . long-eared bat, Indiana bat, tricolored bat
recreation, transportation, wind power, and
other human intrusions.
. 12.2 Resource Management Need to provide Protect maternity colonies by working with | Eastern small-footed bat, little brown bat, northern .
12.2 |12 Other Options .. . . . . High
Needs decision needs technical assistance |landowners and land managers. long-eared bat, Indiana bat, tricolored bat
12.2 Resour: Resource Lack of up-to-date | Cautiously monitor populations in Eastern small-footed bat, little brown bat, northern
122 12 Other Options "~ o0uree information cx otup-fo-dale | -autiously montior popuiations siermn smati-lootec bal, Tittie brown bat, norte High
Needs . existing information 'hibernacula. long-eared bat, Indiana bat, tricolored bat
collection needs
Resource . . . .
. 12.2 Resource . . Lack of up-to-date  Continue and increase efforts to monitor Eastern small-footed bat, little brown bat, northern .
12.2 |12 Other Options information o . . . . . High
Needs . existing information maternity colonies. long-eared bat, Indiana bat, tricolored bat
collection needs
Use acoustic surveys, mist net surveys, and . .
12.2 Resource Resource Lack of up-to-date | other techniques to better determine status Silver-haired bat, eastern red bat, hoary bat,
12.2 |12 Other Options ’ b information up q U5 castern small-footed bat, little brown bat, northern High

Needs

collection needs

existing information

distribution, and habitat
requirements/associations in Maryland.

long-eared bat, Indiana bat, tricolored bat
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Appendix 6a. Species-level threats and actions (Mammals: Bats)
PART 1: THREATS PART 2: ACTIONS
Action Priori
IUCN Further Threat (Threat Im atcyt
Code IUCN Level 1 | IUCN Level 2 | IUCN Level 3 | Description (if | Conservation Action (WHAT) Applicable Species X Ac tior?
needed)
Urgency)
Resource . . . .
. 12.2 Resource . . Need to answer Investigate WNS bat resistance in Maryland  Eastern small-footed bat, little brown bat, northern .
12.2 |12 Other Options information . . . High
Needs . research question  tunnels and extend knowledge to partners. long-eared bat, Indiana bat, tricolored bat
collection needs
Need for
. 12.4 Administrative  Coordination/admin coord'matlon for Coordinate inventory, monitoring, and . Silver-haired bat, easte@ red bat, hoary bat, .
12.4 |12 Other Options . . effective research across Maryland and surrounding | eastern small-footed bat, little brown bat, northern High
Needs istration needs . . .
program/project states. long-eared bat, Indiana bat, tricolored bat
management
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pendix 6a. Species-level threats and actions (Mammals: Marine)

PART 1: THREATS PART 2: ACTIONS
Action Priorit
IUCN Further Threat (Threat Im ac);:
Code IUCN Level 1 | TUCN Level 2 | TUCN Level 3 | Description (if Conservation Action (WHAT) Applicable Species < Actio ]f
needed)
Urgency)
Reduce disruption of movement corridors and shi Blue whale, fin whale, humpback whale, North
4.3.1 |4 Transportation 4.3 Shipping Lanes |4.3.1 Shipping strikes P P Atlantic right whale, sei whale, sperm whale, Low
’ minke whale, West Indian manatee
5.4 Fishing & Unintentional Fin whale, humpback whale, North Atlantic right
5.4 |5 Bio Resource Use |Harvesting Aquatic Reduce entanglements in fishing nets. whale, sperm whale, minke whale, West Indian Medium
effects: entanglement . .
Resources manatee, bottlenose dolphin, harbor porpoise
Blue whale, fin whale, humpback whale, North
6.1.4 |6 Human Intrusions 6.1 Rggreatlonal 6.1 4 Recreational Raise awareness of boaters to reduce conflicts. Atlantlc right whale, Sél whale, sperm whale, High
Activities boating minke whale, West Indian manatee, bottlenose
dolphin, harbor porpoise
.. Blue whale, fin whale, humpback whale, North
6.2 War, Civil . . . . .. .. .
. L 6.2.3 Military Reduce impacts to marine species through military Atlantic right whale, sei whale, sperm whale,
6.2.3 |6 Human Intrusions | Unrest & Military . . . . Low
. exercises exercises. minke whale, West Indian manatee, bottlenose
Exercises . .
dolphin, harbor porpoise
. 6.3 Work & Other  6.3.1 Research Reduce impacts to marine species from geological and Blue whalé, fin whale, hpmpback whale, North
6.3.1 |6 Human Intrusions Activities activities cophysical surveys Atlantic right whale, sei whale, sperm whale, Low
geophy b minke whale, bottlenose dolphin, harbor porpoise
8.4.2 8 Invaswe‘and . |8.4 Pathogens 8.4.2 Viral pathogens Cetac.ea.n' Seek to better l.m'de.trstand anthropogenic triggers for Bottlenose dolphin, harbor porpoise Medium
Problematic Species morbillivirus cetacean morbillivirus.
o . Continue work to reduce aque?tlc plast}c pqllutlon, which Blue whale, fin whale, humpback whale, North
., |9.4.4 Drifting plastic presents a threat to many marine species via entanglement . .
. 9.4 Garbage & Solid . . . . Atlantic right whale, sei whale, sperm whale,
9.4.4 9 Pollution and entanglement and ingestion. Pursue both supply-side tactics (i.e., reduce . . Low
Waste . . R K minke whale, West Indian manatee, bottlenose
rubbish production of and reliance on plastics) and cleanup . .
dolphin, harbor porpoise
efforts.
Reduce noise where possible, especially in migration Blue whale, fin whale, humpback whale, North
9.6.3 |9 Pollution 9.6 Excess Energy  |9.6.3 Noise pollution . P » 5P Y g Atlantic right whale, sei whale, sperm whale, Low
corridors and other areas of known habitat use. . . .
minke whale, bottlenose dolphin, harbor porpoise
Temperature
11.3 Changes in extremes and . . ) .
. . Seek to better understand impacts of climate change on Blue whale, fin whale, West Indian manatee,
11.3 11 Climate Change | Temperature phenology shifts . . Low
. movements and key food resources. bottlenose dolphin, harbor porpoise
Regimes related to predator-
prey ecology
Resource . .
12.2 |12 Other Options 12.2 Resource Needs |information Need to answer Seek to better understand impacts of recent species Bottlenose dolphin Medium

collection needs

research question

population declines to ecosystem.

6a-11




Appendix 6a. Species-level threats and actions (Birds)

PART 1: THREATS PART 2: ACTIONS
Action Priori
IUCN Further Threat Applicable Species and | (Threat Im atc);
IUCN Level 1 | TUCN Level2 | TUCN Level 3 | Description (if Conservation Action (WHAT) pplicable Sp mp
Code Species Groups X Action
needed)
Urgency)
Start a Maryland grasslands bird initiative (similar to
1-4 Hal?ltat loss (from | Virginia's), which cquld include efforts such'as paying Working lands / grassland birds High
various causes) farmers to delay haying a few weeks and asking mowers to
raise their blade heights.
Use of materials that Encou.rage pracnc.es tk}at unimtze bird Wmdo.w str%ke's ’ Raptors and songbirds mostly,
.. including alternative lighting and use of glass in buildings. ) .
1 1 Development cause collision o . although all birds can be High
Evaluate and retrofit state-owned buildings with these .
hazards . . impacted
practices as possible.
1.1 Housing & 1.1.1 Dense housing Promote use of rooftop material for flat roofs that is Common nighthawk and least
1.1.1 |1 Development . . Low
Urban Areas & urban areas suitable for nesting. tern
1.1 Housing & 1.1.2 Low-density Encgurage bird-friendly practlces (such as the creation of .
1.1.2 |1 Development . Coastal development nesting structures) by residents/landowners in coastal areas, Coastal birds Low
Urban Areas housing areas . .
especially the Critical Area.
Data centers and American barn owl, American
1.2 Commercial & | 1.2.1 Commercial & |other large-scale Ensure adequate environmental review processes are in . .
1.2.1 |1 Development . . . . . kestrel, Henslow's sparrow, and High
Industrial Areas industrial areas commercial place and rare species data layers are up to date. .
other grassland-dependent birds
development
> Agriculture and 2.1 Annual & Continue to work with farming community and agricultural
2.1 g Perennial Non- agencies to provide breeding habitat for SGCN where Working lands / grassland birds Low
Aquaculture . . L . .
Timber Crops appropriate via existing landowner incentive programs.
3.3.2 |3 Energy Production 3.3 Renewable 3.3.2 Wind farms Monitor industrial wind development sites for mortality. Gplden cagle and migratory Medium
Energy birds
332 3 Eneray Production 3.3 Renewable 33,2 Wind farms Minimize and use appropriate llght.mg at 1I?dust.r1al Wlnd Gplden eagle and migratory Medium
Energy development sites to reduce mortality of migrating birds. | birds
3.3 Renewable Conduct research to determine how to minimize and
3.3.2 |3 Energy Production |’ 3.3.2 Wind farms mitigate impacts of industrial wind development on Breeding landbirds Medium
Energy . .
breeding bird SGCN.
3.3 Renewable Determine potential impacts of offshore wind energy
3.3.2 3 Energy Production E.ner 3.3.2 Wind farms development on birds, and take measures to avoid and Colonial and coastal birds High
gy minimize these impacts.
3 3 Renewable Continue to identify relative importance of Appalachian
3.3.2 3 Energy Production | 3.3.2 Wind farms ridgetops as migratory corridors for golden eagles to assess | Golden eagle High

Energy

risk from wind power developments.
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Appendix 6a. Species-level threats and actions (Birds)

PART 1: THREATS PART 2: ACTIONS
Action Priori
IUCN Further Threat Applicable Species and | (Threat Im atc);
IUCN Level 1 | TUCN Level2 | TUCN Level 3 | Description (if Conservation Action (WHAT) pplicable Sp mp
Code Species Groups X Action
needed)
Urgency)
Increase development of solar farms in a sustainable way . .
3.3 Renewable that emphasizes building on/over sites such as landfills American bam owl, American
3.3.4 |3 Energy Production | 3.3.4 Solar farms emp N £ . . ’ kestrel, Henslow's sparrow, and High
Energy parking lots, etc. rather than undeveloped land (i.e., farms other erassland-dependent birds
and fallow fields used by grassland birds). & P
42.1 4 Transportation 4..2 Utility & Service 4.2.1' Power and DeveloP bes.t management practlces (BMPS) .to maintain Workmg lands / shrubland Low
Lines service lines more bird-friendly habitats in powerline corridors. birds
5.1 Hunting &
5.1.1 |5 Bio Resource Use |Collecting Terrestrial 5.1.1 Hunting Close hunting seasons on species of concern. King rail and sora Low
Animals
5.1 Hunting & . . . . .
5.1.1 |5 Bio Resource Use |Collecting Terrestrial 5.1.1 Hunting Lead ammunition Continue efforts to educate t.h.e public regarding the Birds of prey, especially bald Low
. benefits of non-lead ammunition. eagle
Animals
. Whenever possible, encourage timber harvesting to occur
. 53L W . . N . . .
5.3 |5 Bio Resource Use OSEINg & Wood outside the nesting season to minimize impacts on nesting | Forest-dependent birds Medium
Harvesting .
birds.
On lower Eastern Shore public lands and private lands,
53 5Bio Resource Use 53 Logglng & Wood whe.re possﬂ?le, work towards the restoration of large tracts Red-cockaded woodpecker Low
Harvesting of pine-dominated old growth forest so that red-cockaded
woodpecker may someday be reintroduced to the state.
5.4 Fishing & Look into the potential negative impacts of light-baiting on Piping plover. least tern. and
5.4 5 Bio Resource Use |Harvesting Aquatic Light-baiting coastal breeding bird SGCN. Develop abatement measures piig p ; . Low
other coastal breeding birds
Resources as necessary.
. Minimize or continue to minimize off-road vehicle use in ..
. 6.1 Recreational .. ) o Piping plover, least tern, and .
6.1 |6 Human Intrusions R Use of beaches sensitive habitats and at critical times of year (e.g., . . High
Activities . . other ground-nesting birds
breeding season, seasonal migrations/movements).
. 6.1.3 Recreational . S o .
6.1.3 6 Human Intrusions 61 .R?x?reatlonal use of cliffs and rock Work with clm'lbmg clubs to finmize degradjcltlon and Peregrine falcon High
Activities faces disturbance of important peregrine falcon nesting grounds.
7 Natural System 71 Fire & Fire 7.1.2 Suppression in Increase the amoun.t of prescrlbedl bums in targeted areas to Yellow-breasted chat, eastern .
7.1.2 . . . . promote better habitat for scrub birds like the yellow- towhee, and other scrubland Medium
Modifications Suppression the fire regime .
breasted chat and eastern towhee. birds
. 8.1 Invasive Non- . Increase efforts to raise awareness of the issues around . .
8.1.1 8 Invasive and Native / Alien Plants 8.1.1 Terresrial Cats feral cats, which threaten ground-nesting bird populations Landbirds, especially ground- High

Problematic Species

& Animals

animals

in particular.

nesting birds
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Appendix 6a. Species-level threats and actions (Birds)

PART 1: THREATS PART 2: ACTIONS
Action Priori
IUCN Further Threat Applicable Species and | (Threat Im atc);
IUCN Level 1 | TUCN Level2 | TUCN Level 3 | Description (if Conservation Action (WHAT) pplicable Sp mp
Code Species Groups X Action
needed)
Urgency)
8 Invasive and 8.2 Problematlc 825 I.n creased Protect ground-nesting colonial waterbird colonies from | Ground-nesting colonial .
8.2.5 . . |Native Plants & predation by . High
Problematic Species . predators. waterbirds
Animals mesopredators
342 8 Invasive and 8.4 Pathogens 8.4.2 Viral West Nile virus gri)n:clic(torrez‘lﬂraer:; tg:ierfrglclgﬁ l)f gnGdCl;IW;]uch a‘;g&z J Ruffled grouse and other Hich
" |Problematic Species | g pathogens (WNV) gr(f)use Y P g susceptible SGCN &
. . Conduct research to determine if and how HPAI may .
. . Highly pathogenic  |. . . . . Peregrine falcon, eagles,
8 Invasive and 8.4.2 Viral e impact (or already be impacting) susceptible species. . . . .
8.4.2 . . |8.4 Pathogens avian influenza . . colonial nesting waterbirds, High
Problematic Species pathogens Include efforts to monitor spread of disease throughout
(HPAI) . waterfowl
populations.
Loss of invertebrate Better center or correlate invertebrate monitoring, study,
. 9.3 Agricultural & 9.3.3 Herbicides & and conservation efforts within the world of bird Insectivorous birds (e.g., .
9.3.3 9 Pollution .. prey . . . . High
Forestry Effluents  |pesticides . conservation; consider both in terms of a biomass and flycatchers, warblers)
(moths/mosquitoes) . .. . .
individual prey species.
9,44 Drifting plastic Continue work to reduce aqu?.tlc plasflc p?llutlon, which
. 9.4 Garbage & Solid presents a threat to many marine species via entanglement .
9.4.4 |9 Pollution and entanglement . . . . Seabirds Low
Waste . and ingestion. Pursue both supply-side tactics (i.e., reduce
rubbish . . .
production of and reliance on plastics) and cleanup efforts.
Encourage practices that minimize use of lighting at night Owls, songbirds, and seabirds
. . . . . . (for offshore structures) mostly, .
9.6.1 |9 Pollution 9.6 Excess Energy  9.6.1 Light pollution to reduce disruptions of nocturnal life patterns and . High
.. . . . although all birds can be
collisions with tall, improperly lit structures. .
impacted
. o Manage coastal islands by "building up" sand annually to
11.1 11 Climate Change ;jilgizlitj; Shifting Sea-level rise restore nesting habitat for colonial waterbirds, which are | Colonial waterbirds High
being eroded away by extreme high tides and storm surges.
ecclz)aigifcsallnptrl:;g;g;f Continue researching the effects of phenological
1112 11 Climate Change 11.1 Habl.tat Shifting | 1 1‘.1.2 Phenological causing issues for mismatches ar.1d the 1mpact to the survival 9f species, as Migratory birds Medium
& Alteration mismatch - well as potential habitat management practices that may
long-distance .
. mitigate these effects.
migrants
Resource Conduct population-level surveys of species that may not L .
12.2 12 Other Options 12.2 Resource Needs |information Lack of up-to-date have declined in distribution but may have had declines in SGCN indicator species (¢.g., High

collection needs

existing information

abundance.

wood thrush, scarlet tanager)
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Appendix 6a. Species-level threats and actions (Birds)

PART 1: THREATS PART 2: ACTIONS
Action Priori
IUCN Further Threat Applicable Species and | (Threat Im atc);
IUCN Level 1 | TUCN Level2 | TUCN Level 3 | Description (if Conservation Action (WHAT) pplicable Sp mp
Code Species Groups X Action
needed)
Urgency)
Increase inter-agency coordination to examine broader
Resource Need to answer environmental conditions that may be behind waterbird
12.2 12 Other Options 12.2 Resource Needs |information . . . . . Y oe Waterbirds High
. research question declines, including potential declines in forage fish
collection needs o
abundance and diversity.
Resource . . .
12.2 12 Other Options 12.2 Resource Needs |information Need to answer Continue resefarch mtg the 1mp0rtar.we of Maryland Migratory birds High
. research question stopover habitat for migratory species of concern.
collection needs
Resource Lo .
122 |12 Other Options | 12.2 Resource Needs information Need to answer Determine if and/or how new/expanded range species (.8, 1 4.4 Low
. research question birds like common ravens) are impacting bird SGCN.
collection needs
Resource Need to answer Research to determine cause of decline in belted kingfisher
12.2 12 Other Options 12.2 Resource Needs | information . . L & Belted kingfisher Low
. research question populations, primarily on the Eastern Shore.
collection needs
Resource Track overwintering species to determine if declining .
. . . Need t . Northern h , short- .
12.2 |12 Other Options 12.2 Resource Needs | information eed to answer Maryland populations may be related to loss of orthern hatrier, sho ear.ed Medium
. research question . . owl, and other grassland birds
collection needs overwintering habitat.
Resource Improve spring/fall count methodology to increase data
. . . Need to develop new .. P > . . .
12.2 |12 Other Options 12.2 Resource Needs information technique usefulness in identifying important migratory stopover Migratory birds High
collection needs q areas.
Need for improved  Better educate private landowners on the impacts of
. 12.3 Education & . knowledge of fish | invasive plants on native bird populations, especially in the . L .
12.3 12 Other Options Outreach Education needs and wildlife and their| understory. Emphasize the importance of allowing deer Landbirds, primarily High
habitats hunting on their lands to help address this issue.
Need for improved
. 12.3 Education & . knowledge of fish | Increase public outreach and education regarding what . L .
12.3 12 Other Options Outreach Education needs and wildlife and their| habitats and management practices are beneficial for birds. Landbirds, primarily High
habitats
123 12 Other Options 12.3 Education & Outreach needs .Contmu.e toiutlhze apps such as Merlin to Prorpote public All birds Low
Outreach interest in birds and bird-related conservation issues.
12.3 Education & Need to maintain Explore ways to get more adult volunteers involved in the
12.3 |12 Other Options : Outreach needs and/or increase Young Birders (YMOS) subgroup of the Maryland All birds High
Outreach . . . .
constituent base Ornithological Society (MOS).
Need for
.. . L . . |coordination for . . s .
124 12 Other Options 12.4 Administrative Coordmatlon/admlm offective Approach s01l'and water CQnservatlon districts to discuss Landbirds, primarily Low
Needs stration needs . bird conservation cooperation.
program/project
management

6a-15




Appendix 6a. Species-level threats and actions (Birds)

PART 1: THREATS

PART 2: ACTIONS

Action Priority

Further Threat
IUCN e L. . . . Applicable Species and | (Threat Impact
IUCN Level1 | TUCN Level 2 | TUCN Level 3 | Description (if Conservation Action (WHAT) PP . P ( . P
Code Species Groups X Action
needed)
Urgency)
12.4 Administrative Need to maintain or Continue to incorporate migratory stopover sites/corridors
12.4 12 Other Options ) Infrastructure needs |improve information |. . P gratoly stop Migratory birds High
Needs into BioNet.
management systems
Pass Maryland-specific law akin to the Migratory Bird
12,5 12 Other Options 12.5 State Specific Need for increased | Treaty Act (MBTA) to protect migratory birds from Migratory birds Low

Issues

legal protection

incidental take, especially since the federal law may be in
jeopardy.
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Appendix 6a. Species-level threats and actions (ALL Herps)

PART 1: THREATS PART 2: ACTIONS
Further Action Priority
IUCN Threat . . Threat Impact
IUCN Level1 | IUCN Level 2 | IUCN Level 3 . . Conservation Action (WHAT) ( . p
Code Description X Action
(if needed) Urgency)
Habitat loss
1-4 (from various Protect known occupied habitat, or largest/best populations. High
causes)
Habitat lqss Create new vernal pools and other wetland habitats for aquatic
1-4 (from various Low
SGCN.
causes)
Habitat . . .
. Develop site conservation design to better connect core
fragmentation .. .. . .
1-4 . populations into functioning metapopulations, especially on state Low
(from various ..
and non-governmental organization (NGO) lands.
causes)
Habitat
1-4 ﬁagmentgtlon Minimize and reduce habitat fragmentation. Low
(from various
causes)
. 13.10il & Gas 3.1.4 Onshore Minimize direct and indirect impacts of energy development to
3.1.4 3 Energy Production | . natural gas Low
Drilling SGCN.
development
Identify potential high roadkill crossing areas statewide by
conducting a geographic information system (GIS)-based
. 4.1 Roads & "causeway" study similar to New York/Cornell effort (i.e.,
4.1.1 4 Transportation Railroads 4.1.1 Roads considering wetlands within 100 meters of both sides of road) Low
followed by field verification. These would then be areas to
focus mitigation efforts.
Improve connectivity of habitat by addressing conservation of
movement corridors between breeding areas, including improved
411 4 Transportation 4.1. Roads & 411 Roads road crossings, lovxf-rls'e curbmg, w1'ld11fe passage Low
Railroads tunnels/culverts, wildlife crossing signage, and temporary
closure of park roads (during seasonal migrations), especially on
roads within or bisecting state and NGO lands.
5.1 Hunting & Collection of
5.1 |5 Bio Resource Use Collecting wild animals, Limit collection through education and regulation changes. Medium

Terrestrial Animals

especially turtles
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Appendix 6a. Species-level threats and actions (ALL Herps)

PART 1: THREATS PART 2: ACTIONS
Further Action Priority
IUCN Threat . . Threat Impact
IUCN Level1 | IUCN Level 2 | IUCN Level 3 . . Conservation Action (WHAT) ( . p
Code Description X Action
(if needed) Urgency)
53 5 Bio Resource Use 5.3 Logging &. Manage pubh.c anq pr.lvate (.:onserv?mon lands to benefit SGCN Low
Wood Harvesting found in specific, limited microhabitats.
5.3 Loggine & Manage state lands for native forest communities where
5.3 5 Bio Resource Use _’ EEING . herpetofauna are found (i.e., limit extent of loblolly pine Low
Wood Harvesting .
plantations).
53 Logeing & Consider time-of-year restrictions for timber harvests and
5.3 5 Bio Resource Use BBINE & identify no-cut zones as needed to minimize impacts on SGCN Low
Wood Harvesting
on state lands.
6.1 6 Human Intrusions 6.1 'szc'reatlonal Impl'ement additional pr(.)tectl'ot? measgres for pgpulat@ns on Low
Activities public lands (e.g., rerouting hiking trails, educational signs).
. Minimize or continue to minimize off-road vehicle use in
. 6.1 Recreational . .. . .\ . .
6.1.1 6 Human Intrusions Activities 6.1.1 Motor vehicles sensitive habitats and at critical times of year (e.g., breeding Low
season, seasonal migrations/movements).
7 7 Natural System Implement appropriate habitat management practices Lo
Modifications P PPIop £ P ' W
7 Natural System 7.2 Dams & Water Restore known occupied habitat of aquatic species, especially in
7.2 . . . .. Low
Modifications Management / Use areas where populations are declining.
Removal of
7.3 7 Na.tural S ystem 73 cher E cosystem coarse woody Retain coarse woody debris in all natural areas. Low
Modifications Modifications debris
7 Natural System 72 Dams & Water 7.2:4 Drainage in Malntalq or increase water quality and we.tland hydrology .
7.2.4 . . agricultural through improved best management practices (BMPs), including Low
Modifications Management / Use . . . .
environments improved sediment and erosion control.
Distribute Northeast Partners in Amphibian and Reptile
R4 8 Invaswe.and . 8.4 Pathogens 8.4.2 Viral Ranavirus Consgrvatlon (N.E PARC) .Dlsease Working Group.educatlol?al Low
Problematic Species pathogens materials regarding Ranavirus management to public properties;
especially those known to have the disease present.
8 Invasive and 8.4.2 Viral . Promote NE PARC decontamination protocols; include these
8.4.2 . . 8.4 Pathogens Ranavirus . . . o Low
Problematic Species pathogens protocols in permit reviews for wetland activities.
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Appendix 6a. Species-level threats and actions (ALL Herps)

PART 1: THREATS PART 2: ACTIONS
Further Action Priority
IUCN Threat . . Threat Impact
IUCN Level1 | IUCN Level 2 | IUCN Level 3 . . Conservation Action (WHAT) ( . p
Code Description X Action
(if needed) Urgency)
. Determine impacts of environmental pollutants (such as per- and
Pollut . L
? 9 Pollution polyfluoroalkyl substances [PFAS]) on SGCN populations. oW
12.2 Resource Management Need for fish,
12.2 12 Other Options ’ . .g wildlife and/or ~ Develop formal species conservation plans for SGCN as needed. Low
Needs decision needs , .
habitat planning
Need to provide |Provide technical assistance to Natural Resources Police (NRP)
. 12.2 Resource Management . .
12.2 12 Other Options .. technical to support enforcement actions of state and federal laws and Low
Needs decision needs . .
assistance regulations.
12.2 Resource Resource Lack of initial Conduct targeted, intensive surveys to determine species
12.2 12 Other Options Ne.e ds information baseline distribution and status for those SGCN for which this Low
collection needs inventory information is lacking, inadequate, or out-of-date.
12.2 Resource Resource Lack of initial Conduct eDNA surveys in subwatersheds to determine
12.2 12 Other Options Ne;e ds information baseline presence/absence of certain species, including eastern hellbender High
collection needs inventory and rainbow snake.
Resource Lack of up-to- . o
12212 Other Options 12.2 Resource information date existing Develop protocols and fsonduct popu?atlon monitoring (e.g., Low
Needs . . . abundance, demographics, reproduction, etc.) for SGCN.
collection needs information
Resource Lack of up-to- Fol%ow-ur') Maryl'and Amphlblap and Reptlle Atlas (MARA) '
. 12.2 Resource . . . project with detailed studies to investigate reasons for population
12.2 12 Other Options information date existing . o Low
Needs . . . decline, extirpation, and/or loss of former (county) range (for
collection needs information . .
species where this is true).
Resource
12.2 12 Other Options 122 Resource information Need to answe'r Assess feasibility of population augmentation or reintroduction. Low
Needs . research question
collection needs
12.2 Resource Resource Need to answer
12.2 12 Other Options ) information . Determine impacts of emerging pathogens. Low
Needs . research question
collection needs
Resource . . .
12212 Other Options 12.2 Resource information Need to answer  Study impacts of sea-level rise and climate change on coastal Low

Needs

collection needs

research question

SGCN.
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Appendix 6a. Species-level threats and actions (ALL Herps)

PART 1: THREATS PART 2: ACTIONS
Further Action Priority
IUCN Threat . . Threat Impact
IUCN Level1 | IUCN Level 2 | IUCN Level 3 . . Conservation Action (WHAT) ( . p
Code Description X Action
(if needed) Urgency)
12.2 Resource Resource Need to answer | Assessing methodologies for pathogen surveillance (e.g., eDNA)
12.2 |12 Other Options ’ information : & & patiog & Low
Needs . research question |.
collection needs
123 12 Other Options 12.3 Education & Education needs Increase df:cont.almlnatlon protocol education to address known Low
Outreach and emerging diseases.
Need for
. 12.4 Administrative Coordination/admini coord?natlon for Continue working with other states on existing collaborative
12.4 12 Other Options . effective . . . . Low
Needs stration needs . range-wide conservation projects and develop new projects.
program/project
management
Need to maintain Begin to include uncommon (i.e., species ranked S3)
. 12.4 Administrative F)r 1mproye herpetofauna in Natural Heritage Program (NHP) database
12.4 12 Other Options Infrastructure needs |information and/or develop database for SGCN not currently tracked. Low
Needs . .
management Database would also be used for Environmental Review (ER)
systems project screening.
. Need for
12.5 12 Other Options Ils2s.l'l56§tate Specific increased legal  Re-evaluate state legal status for many herpetofauna SGCN. Low
protection
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Appendix 6a. Species-level threats and actions (Herps: Amphibians)

PART 1: THREATS

PA

RT 2: ACTIONS

Further Action Priority
IUCN Threat . . . . Threat Impact
IUCN Level 1 | IUCN Level 2 | TUCN Level 3 . e e Conservation Action (WHAT) Applicable Species ( . P
Code Description (if X Action
needed) Urgency)
.. Use Environmental Review (ER) process to ensure Eastern tiger salamander, green salamander,
. 3.2 Mining & .. . , . .
3.2 3 Energy Production . that mining actions won't be detrimental to eastern hellbender, common mudpuppy, barking Low
Quarrying .
populations of SGCN. treefrog, carpenter frog
3.3 Renewable 3.3.1 Hydroelectric Water releases Study impact of water releases from Deep Creek on
3.3.1 |3 Energy Production |_’ =Y from Deep Creek Y 1P . . P Eastern hellbender, common mudpuppy Medium
Energy dams Dam hellbenders in the Youghiogheny.
791 7 Natural System 7.2 Dams & Water ;illa\Zrz:ZIrltliv?rll Maintain/improve aquatic hydrology by working with Eastern hellbender. c  mud Medium
" Modifications Management / Use damsg Stg Deep Creek for proper water flow for species needs. sier heflbendet, common mudpuppy u
S . . Eastern helll 1 sal
7.2.3 Water Maintain/improve aquatic hydrology by retrofitting Castern e bender, seal salamander
7 Natural System 7.2 Dams & Water . L , spring salamander, common mudpuppy, mud .
7.2.3 . . management using culverts, etc. Maintain and enhance stream buffers . Medium
Modifications Management / Use . .. . salamander, red salamander, mountain dusky
culverts through environmentally sensitive designs. .
salamander, longtail salamander
.3 Oth . Restore k ied habitat ially i . .
7 Natural System 7.3 Other 7.3.2 Vegetation estore known oceuple flb‘l at, especially Il areas Eastern tiger salamander, barking treefrog, .
732 . . Ecosystem . where populations are declining, by removal of High
Modifications : . succession . . carpenter frog
Modifications encroaching trees/saplings.
Monitor and address acid mine drainage as issues
. 9.2 Industrial & 9.2.2 Acid mine arise. Work with Pennsylvania on acid mine drainage .
9:2.2 |9 Pollution Military Effluents | drainage issues separating Maryland and Pennsylvania Eastern hellbender, common mudpuppy High

hellbender populations.
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Appendix 6a. Species-level threats and actions (Herps: Amphibians)

PART 1: THREATS

PA

RT 2: ACTIONS

Further Action Priority
IUCN Threat . . . . Threat Impact
IUCN Level 1 | IUCN Level 2 | TUCN Level 3 . e e Conservation Action (WHAT) Applicable Species ( . P
Code Description (if X Action
needed) Urgency)
. 12.2 Resource Resource information| Lack of initial Conduct regular chorus surveys and/or acoustic Eastern narrow-moutheq toad, barking treefrog, .
12.2 |12 Other Options . . . . e carpenter frog, mountain chorus frog, upland Medium
Needs collection needs baseline inventory 'monitoring to inform status and distribution.
chorus frog, eastern spadefoot
. . De\felc.)p populatlor.l augmentation Protocols and . Eastern tiger salamander, eastern hellbender,
. 12.2 Resource Resource information Need to answer begin implementation of head-starting, translocation, .
12.2 |12 Other Options . . . common mudpuppy, eastern narrow-mouthed High
Needs collection needs research question |and repatriation as needed. Ensure that protocols are .
. . . toad, mountain chorus frog
site- and species-specific.
. . Determi f t lati .
. 12.2 Resource Resource information Need to answer CISTIING Teasons “or apparcht popu'ation Eastern hellbender, mountain chorus frog, upland .
12.2 |12 Other Options . . decline/extirpation in the state (disease, Medium
Needs collection needs research question . o o . chorus frog
contaminants, siltation, acidification).
122 12 Other Options 12.2 Resource Resource information Need to answer Study canopy use of Maryland populations to Green salamander Low

Needs

collection needs

research question

incorporate into habitat protection measures.
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A

pendix 6a. Species-level threats and actions (Herps: Turtles)

PART 1: THREATS

PAR

T 2: ACTIONS

Further Action Priority
IUCN Threat . . . . Threat Impact
IUCN Level 1 | IUCN Level 2 | IUCN Level 3 e e e Conservation Action (WHAT) Applicable Species ( . P
Code Description (if X Action
needed) Urgency)
Eastern spiny softshell, spotted turtle, bog turtle,
1.4 Habitat loss (from | Study, protect, and restore nesting and/or basking wood turtle, northern map turtle, diamond- Hich
various causes) habitat. backed terrapin, eastern box turtle, striped mud &
turtle, eastern mud turtle, eastern musk turtle
5.1 Hunting & 514 Develop repatriation protocols and begin
5 Bio Resource . Hng Poaching/persecuti . P fepa P 2 Spotted turtle, bog turtle, wood turtle, diamond- .
5.14 Collecting . implementation as needed for placement of turtles . High
Use . . on of terrestrial . backed terrapin, eastern box turtle
Terrestrial Animals| . illegally collected and traded.
animals
5 Bio Resource 5.4 Fishing & 5.4.1 Recreational Promote the use and enforcement Turtle Reduction
5.4.1 Use Harvesting Aquatic |or subsistence Devices (TRDs) on all recreational pots to avoid Diamond-backed terrapin Low
Resources fishing bycatch.
5 Bio Resource 54F 1sh‘1ng & 5.4 Commercial Reduce rr}ortahty (as bycatch) in recreational and . '
542 Use Harvesting Aquatic fishin commercial crab pots, catfish traps, fyke nets, and Diamond-backed terrapin Low
Resources g other larger-scale fishing gear.
Continue t itor ch in hydrol t most
7 Natural System 7.2 Dams & Water -ontinue to MOMIor Changes M 1yaro ogy at mos Spotted turtle, bog turtle, wood turtle, northern
7.2 . . important known locations to inform future Low
Modifications Management / Use map turtle
management of these areas.
Lack of natural
7.3 Other disturbance . . . Spotted turtle, bog turtle, wood turtle, northern
7 Natural System patterns or Continue to manage vegetation at most important . . .
7.3 . . Ecosystem . map turtle, diamond-backed terrapin, eastern High
Modifications ; . ecosystem known locations.
Modifications . box turtle
functions due to
species loss
7 Natural System 73 Other [mbalanced Control and/or exclude predators at known nesting Eastern spiny softshell, spotted turtle,' bog turtle, .
73 . . Ecosystem predator/prey . . wood turtle, northern map turtle, diamond- High
Modifications ; . . sites and habitats. )
Modifications dynamics backed terrapin, eastern box turtle
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A

pendix 6a. Species-level threats and actions (Herps: Turtles)

PART 1: THREATS

PAR

T 2: ACTIONS

Further Action Priority
IUCN Threat . . . . Threat Impact
IUCN Level 1 | IUCN Level 2 | IUCN Level 3 e e e Conservation Action (WHAT) Applicable Species ( . P
Code Description (if X Action
needed) Urgency)
73 Other Protect, maintain, and restore access to nesting beach
7 Natural System ) 7.3.1 Shoreline habitat by limiting hardened or altered shorelines, Eastern spiny softshell, wood turtle, northern .
7.3.1 . . Ecosystem . : .. . . High
Modifications ; . alteration such as riprap or bulkheads. Encourage living map turtle, diamond-backed terrapin
Modifications . . .
shoreline methods of shoreline protection.
. Monitor spread of individuals infected with Eastern spiny softshell, spotted turtle, bog turtle,
8 Invasive and . . . .
. Ranavirus, Herpesvirus, Mycoplasma, Adenovirus, wood turtle, northern map turtle, diamond- .
8.4  Problematic 8.4 Pathogens . . . . Medium
Species Emydomyces; determine impact of emerging backed terrapin, eastern box turtle, striped mud
p pathogens. turtle, eastern mud turtle, eastern musk turtle
. . . East i ftshell, tted turtle, bog turtle,
8 Invasive and Disease Implement landscape-level surveys to determine asternl SpINy SOSHEr, spotte €, DOg turtie
. . . . . wood turtle, northern map turtle, diamond-
8.4  Problematic 8.4 Pathogens surveillance and ~ abundance and severity of existing and emerging . . Low
. o . backed terrapin, eastern box turtle, striped mud
Species monitoring diseases.
turtle, eastern mud turtle, eastern musk turtle
8 Invasive and 8.4.2 Viral Educate the public on and enforce the prohibition of
8.4.2 | Problematic 8.4 Pathogens o Ranavirus . P! . P Spotted turtle, wood turtle, eastern box turtle Low
. pathogens native turtles in Turtle Derbies.
Species
. . . Monitor i f sea level ri 1 turtl . . .
11.1 11 Climate Change | 11.1 Habitat Sea level rise onitor impacts of sea level rise on coastal turtle Spotted turtle, diamond-backed terrapin Medium
s SGCN.
Shifting &
Alteration
11.4 Ch i . . . .
.C. anges ' 11.4.1 Increase in amount |Create nesting habitat through various methods .
. Precipitation & . . . . Eastern spiny softshell, wood turtle, northern
11.4.1 |11 Climate Change . Overabundant and severity of including vegetation control, tree removal, and . . Low
Hydrological . map turtle, diamond-backed terrapin
. Rains storms substrate enhancement.
Regimes
Resource Lack of up-to-date Spotted turtle, northern map turtle, diamond-
. 12.2 Resource . . . . . . . . .
12.2 12 Other Options Needs information existing Monitor changes in sex ratios of populations. backed terrapin, eastern box turtle, striped mud Low
collection needs information turtle, eastern mud turtle, eastern musk turtle
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A

pendix 6a. Species-level threats and actions (Herps: Turtles)

PART 1: THREATS

PART 2: ACTIONS

Further Action Priority
IUCN Threat . . . . Threat Impact
IUCN Level 1 | IUCN Level 2 | IUCN Level 3 e e e Conservation Action (WHAT) Applicable Species ( . P
Code Description (if X Action
needed) Urgency)
12.2 R I Resource Need to answer Look into impacts of crayfish trapping on freshwater | Spotted turtle, striped mud turtle, eastern mud
12.2 12 Other Options -~ Resource information e P Y ppIng W P urtie, stip ! ’ U Low
Needs . research question turtles. turtle, eastern musk turtle
collection needs
12.2 Resource Resource Need to develo, 113):\:11?121pﬁ:ﬁiiiﬁ?oiufglzr:;t:t):rtri)trlm(a)tfl(c)ilS o Eastern spiny softshell, spotted turtle, bog turtle,
12.2 12 Other Options ’ information p & P & wood turtle, northern map turtle, diamond- Low

Needs

collection needs

new technique

translocation as needed. Ensure that protocols are site-

and species-specific.

backed terrapin, eastern box turtle
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Appendix 6a. Species-level threats and actions (Herps: Snakes & Lizards)

PART 1: THREATS

PA

RT 2: ACTIONS

Action Priority

Further Threat
IUCN . . . . . (Threat Impact
Code IUCN Level1 | IUCN Level2 | IUCN Level 3 | Description (if Conservation Action (WHAT) Applicable Species < Action
needed)
Urgency)
5.1 Hunting & Ensure species are included on Natural Heritage .
. . . , . p Scarletsnake, northern mole kingsnake, eastern
5.1 |5 Bio Resource Use |Collecting Terrestrial Program (NHP)'s Vulnerable Species list and implement . Low
. . . . milksnake, red cornsnake
Animals exemption to Public Information Act (PIA).
732 7 Na.tural System 7.3 cher Ecosystem 732 Vf:getatlon Prevent shading of specific hibernacula and gestation Timber rattlesnake, copperhead Low
Modifications Modifications succession sites by canopy closure.
3 Tnvasive and 8.4.3 Fungal Snake Fungal ‘ . Timber rattlesnake, rampow snake, plain-bellied
8.4.3 . . 8.4 Pathogens . Develop and implement surveillance protocols for SFD. watersnake, eastern kingsnake, copperhead, Low
Problematic Species pathogens Disease (SFD)
queensnake
Management Need for fish, Implement conservation actions identified for Maryland
12.2 |12 Other Options 12.2 Resource Needs . .g wildlife and/or populations in the Timber Rattlesnake Conservation Timber rattlesnake Low
decision needs . . .
habitat planning Action Plan (TRCAP).
Scarletsnake, timber rattlesnake, rainbow snake,
Resource . . northern mole kingsnake, eastern milksnake, plain-
Lack of up-to- M 1 health (e.g. . ’ ’ .
12.2 |12 Other Options 12.2 Resource Needs | information Ack ot p to daFe onitor popu ation health (e.g., al')undance, bellied watersnake, smooth greensnake, red Medium
. existing information | reproduction, etc.) at known locations. . .
collection needs cornsnake, eastern ribbonsnake, mountain
earthsnake, eastern kingsnake
Resource Need to answer A tential impacts of human disturban Timber rattlesnake, castern milksnake, red k
122 12 Other Options 12.2 Resource Needs information eed to answel Assess potential impacts of human disturbance imber rattlesnake, eastern milksnake, red cornsnake, Medium
. research question including poaching, harm, and harassment. eastern kingsnake
collection needs
R duct radio telemetry study to determi tent of . .
. . esource? Need to answer Conduc -ra 10 tefeme ry.s U yA ode erpnne extent o Timber rattlesnake, rainbow snake, northern mole
12.2 12 Other Options 12.2 Resource Needs |information . area required for protection, microhabitats used, . . Low
. research question . kingsnake, eastern kingsnake
collection needs behavior, etc.
Resource Need to answer Evaluate effects of shale barren habitat restoration
12.2 12 Other Options 12.2 Resource Needs |information Six-lined racerunner, northern coal skink Low

collection needs

research question

projects on populations.
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Appendix 6a. Species-level threats and actions (Herps: Snakes & Lizards)

PART 1: THREATS

PA

RT 2: ACTIONS

Action Priority

Further Threat
IUCN . . . . . (Threat Impact
Code IUCN Level1 | TUCN Level2 | IUCN Level 3 | Description (if Conservation Action (WHAT) Applicable Species < Action
needed)
Urgency)
Need to develop
12.3 Education & and/or maintain a Implement public outreach effort on snakes, including
12.3 |12 Other Options ) Outreach needs broad base of signage on venomous and Rare, Threatened, and Timber rattlesnake, copperhead Low

Outreach

support for agency
goals and objectives

Endangered (RTE) species in parks.
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Appendix 6a. Species-level threats and actions (Herps: Sea Turtles)

PART 1: THREATS PART 2: ACTIONS
Action Priorit
IUCN Further Threat (Threat Im acyt
Code IUCN Level1 | TUCN Level 2 | IUCN Level 3 | Description (if Conservation Action (WHAT) Applicable Species x Ac tiorll)
needed)
Urgency)
. >4 FISh} ng & . |5.4.1 Recreational or | Unintentional effects: Partner with watermen to.collect demographic . Loggerhead sea turtle, Kemp's ridley sea turtle,
5.4.1 |5 Bio Resource Use |Harvesting Aquatic . . data on sea turtles (both live and dead) captured in Low
subsistence fishing | bycatch green sea turtle, leatherback sea turtle
Resources gear.
5.4 Fishing & . . . . . .
. . . |5.4.1 Recreational or |Unintentional effects:| Implement effective regulations related to bycatch | Loggerhead sea turtle, Kemp's ridley sea turtle,
5.4.1 |5 Bio Resource Use Harvesting Aquatic . . e . Low
subsistence fishing  bycatch in fishing/crabbing gear. leatherback sea turtle
Resources
. 6.1 Recreational Beach dlsturbaqce by Continue surveys for nests and protecting these .
6.1 |6 Human Intrusions s humans and their . Loggerhead sea turtle High
Activities pets nest locations from humans and predators.
6.1.4 |6 Human Intrusions 6.1 .Rt.ec?reatlonal 6.1 4 Recreational Unlntentlone?l effects: Create a system to report propeller strikes. Loggerhead sea turtle Low
Activities boating propeller strikes
. 6.1 Recreational 6.1.4 Recreational | Unintentional effects:| Implement effective methods to reduce mortality Loggerhead sea turtle, Kemp's ridley sea turtle,
6.1.4 |6 Human Intrusions o . . . Low
Activities boating propeller strikes from boat strikes. green sea turtle, leatherback sea turtle
Continue work to reduce aquatic plastic pollution,
. 9.4 Garbage & Solid 9.4.4 Drifting plastic which presents a tbreat tf) many marine species via Loggerhead sea turtle, Kemp's ridley sea turtle,
9.4.4 |9 Pollution and entanglement entanglement and ingestion. Pursue both supply- Low
Waste . . . . . green sea turtle, leatherback sea turtle
rubbish side tactics (i.e., reduce production of and reliance
on plastics) and cleanup efforts.
. . . Continue efforts to gather and centrally compile o
12.2 |12 Other Options 12.2 Resource Needs Resour'ce information Lack .Of 1p1t1a1 sightings data to determine important areas for Loggerhead sea turtle, Kemp's ridley sca turtle, High
collection needs baseline inventory . green sea turtle, leatherback sea turtle
conservation.
Resource information Need to answer Determine if nesting females are just laying late-
12.2 |12 Other Options 12.2 Resource Needs . . term eggs or if they are unique individuals reacting Loggerhead sea turtle Medium
collection needs research question .
to climate change.
. . Continue system for reporting of dead sea turtles o
12.2 |12 Other Options 12.2 Resource Needs Resource information Need to answer and getting them necropsied to determine cause of Loggerhead sea turtle, Kemp's ridley sea turtle, High

collection needs

research question

death.

green sea turtle, leatherback sea turtle
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Appendix 6a. Species-level threats and actions (Fish: Freshwater)

PART 1: THREATS PART 2: ACTIONS
Action Priori
IUCN Further Threat (Threat Im| atc};
Code IUCN Level 1 | IUCN Level 2 | TUCN Level 3 | Description (if Conservation Action (WHAT) Applicable Species X Ac tiorll)
needed)
Urgency)
American brook lamprey, bridle shiner, comely shiner,
ironcolor shiner, swamp darter, stripeback darter,
Habitat loss (from Continue efforts to identify populations most threatened Chesapeake logperch, glassy darter, mud sunfish, flier,
1-4 . based on county and other development plans, particularly blackbanded sunfish, banded sunfish, shield darter, Low
various causes) . . R .
for state-listed species. stonecat, brook trout, longnose sucker, striped shiner,
Allegheny pearl dace, mottled sculpin, checkered sculpin,
iohnny darter
Monitor population size and age structure in western
. Natural resource . . . . .
3 3 Energy Production extraction Maryland to assess impacts from natural resource Stonecat, striped shiner, mottled sculpin, johnny darter Medium
extraction; especially important for stonecat.
‘ 11.3 Changes in Evaluate predicted habitat change and loss due to changes Stonecat, brook trout, longnose su.cker, striped shlner., .
11.3 |11 Climate Change  Temperature . . I Allegheny pearl dace, mottled sculpin, checkered sculpin, Medium
. in thermal regime and precipitation patterns. .
Regimes johnny darter
American brook lamprey, bridle shiner, comely shiner,
ironcolor shiner, swamp darter, stripeback darter,
Management Need for fish, Re-evaluate state conservation status (i.e., S-ranks) using | Chesapeake logperch, glassy darter, mud sunfish, flier,
12.2 |12 Other Options 12.2 Resource Needs decisiin needs wildlife and/or all recent data available; especially important for brook blackbanded sunfish, banded sunfish, shield darter, Low
habitat planning trout. stonecat, brook trout, longnose sucker, striped shiner,
Allegheny pearl dace, mottled sculpin, checkered sculpin,
iohnny darter
Management Need for fish, Implement and promote conservation actions outlined in
12.2 |12 Other Options 12.2 Resource Needs . 'g wildlife and/or P p X ! u ! Chesapeake logperch, blackbanded sunfish, brook trout Low
decision needs . . federal and state fisheries management/recovery plans.
habitat planning
Need for fish, .
12.2 |12 Other Options 12.2 Resource Needs Mar'la.gement wildlife and/or Deve'lop state fisheries management/recovery plans for Stripeback darter, stonecat Low
decision needs . . species that do not yet have them.
habitat planning
American brook lamprey, bridle shiner, comely shiner,
Continue conducting targeted surveys to fill data gaps on ironcolor shiner, swamp darter, stripeback darteri
Resource Lack of initial distribution of the species. Use landscape, water Chesapeake logperch, glassy darter, mud sunfish, flier,
12.2 |12 Other Options 12.2 Resource Needs | information P ) P, blackbanded sunfish, banded sunfish, shield darter, Low

collection needs

baseline inventory

chemistry, and habitat data (from Maryland and adjacent
states when possible) to focus survey efforts.

stonecat, brook trout, longnose sucker, striped shiner,
Allegheny pearl dace, mottled sculpin, checkered sculpin,
johnny darter
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Appendix 6a. Species-level threats and actions (Fish: Freshwater)

PART 1: THREATS PART 2: ACTIONS
Action Priori
IUCN Further Threat (Threat Im| atc};
Code IUCN Level 1 | IUCN Level 2 | TUCN Level 3 | Description (if Conservation Action (WHAT) Applicable Species X Ac tiorl:
needed)
Urgency)
American brook lamprey, bridle shiner, comely shiner,
ironcolor shiner, swamp darter, stripeback darter,
Resource Lack of ub-to-date Conduct annual surveys to detect trends in population Chesapeake logperch, glassy darter, mud sunfish, flier,
12.2 |12 Other Options 12.2 Resource Needs  information . .p . size, size structure, etc. in watersheds under threat of blackbanded sunfish, banded sunfish, shield darter, Low
. existing information . . .
collection needs development, resource extraction, etc. stonecat, brook trout, longnose sucker, striped shiner,
Allegheny pearl dace, mottled sculpin, checkered sculpin,
iohnny darter
American brook lamprey, bridle shiner, comely shiner,
ironcolor shiner, swamp darter, stripeback darter,
Resource . L Chesapeake logperch, glassy darter, mud sunfish, flier,
122 |12 Other Options  12.2 Resource Needs | information Lack of up-to-date - Continue periodic survey efforts on prevalence of blackbanded sunfish, banded sunfish, shield darter, Low
. existing information |microfishing. . .
collection needs stonecat, brook trout, longnose sucker, striped shiner,
Allegheny pearl dace, mottled sculpin, checkered sculpin,
iohnny darter
Resource Need to answer Continue to identify at-risk populations using current data.
12.2 |12 Other Options 12.2 Resource Needs |information . R p P & ’ Brook trout Low
. research question then prioritize list of populations to be protected.
collection needs
Resource . . . . . Chesapeake logperch, blackbanded sunfish, stonecat,
. . . Need t t k to identify suitable habitats f . . .
12.2 |12 Other Options 12.2 Resource Needs |information eed to answet C(.>n tnue work fo identily suitable habifats for brook trout, longnose sucker, striped shiner, johnny Low
. research question reintroduction.
collection needs darter
Evaluate need for and feasibility of propagation,
Resource Need to answer population augmentation, translocation, and/or Bridle shiner, stripeback darter, Chesapeake logperch,
12.2 |12 Other Options 12.2 Resource Needs |information research question reintroduction (and, if needed, establish fish propagation blackbanded sunfish, stonecat, brook trout, longnose Low
collection needs d program to meet these needs). Consider "experimental/non sucker, striped shiner, johnny darter
essential" population status.
Evaluate feasibility of re-introduction of species into
Resource Need to answer historical locations. Consider "experimental/nonessential"
12.2 |12 Other Options 12.2 Resource Needs information . . . . p . Bridle shiner, stonecat Low
. research question population status reintroduction via translocation from
collection needs .
Pennsylvania stock.
e ot ey S ik e, Chspk g, bk
12.2 |12 Other Options 12.2 Resource Needs | information pop P ) sunfish, brook trout, Allegheny pearl dace, checkered Low

collection needs

research question

gene flow among populations to better determine those
most vulnerable to isolation and extirpation.

sculpin
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Appendix 6a. Species-level threats and actions (Fish: Freshwater)

PART 1: THREATS PART 2: ACTIONS
Action Priori
IUCN Further Threat (Threat Im| atc};
Code IUCN Level 1 | IUCN Level 2 | TUCN Level 3 | Description (if Conservation Action (WHAT) Applicable Species X Ac tiorl:
needed)
Urgency)
American brook lamprey, bridle shiner, comely shiner,
ironcolor shiner, swamp darter, stripeback darter,
Resource Need to answer Continue to acquire data from adjacent states to assess Chesapeake logperch, glassy darter, mud sunfish, flier,
12.2 |12 Other Options 12.2 Resource Needs  information . abiotic associations and refine/define protection blackbanded sunfish, banded sunfish, shield darter, Low
. research question g . . . R .
collection needs guidelines for use in Environmental Review (ER). stonecat, brook trout, longnose sucker, striped shiner,
Allegheny pearl dace, mottled sculpin, checkered sculpin,
iohnny darter
Resource Need to answer Continue to monitor populations to understand intra- and
12.2 |12 Other Options 12.2 Resource Needs information we inter-population genetic variation (as a result of genetic Blackbanded sunfish Low
. research question . .
collection needs augmentation) of Maryland and Delaware populations.
American brook lamprey, bridle shiner, comely shiner,
ironcolor shiner, swamp darter, stripeback darter,
Resource . . . Chesapeake logperch, glassy darter, mud sunfish, flier,
122 |12 Other Options  12.2 Resource Needs | information Need toanswer - Continue to seck funding to further develop DNA primers =1 4o o4 sunfish, banded sunfish, shield darter, Low
. research question for targeted eDNA surveys. R .
collection needs stonecat, brook trout, longnose sucker, striped shiner,
Allegheny pearl dace, mottled sculpin, checkered sculpin,
iohnny darter
Resource Need to answer Utilize recent sea-level rise models to identify populations froncolor shiner, swamp darter, stripeback darter,
12.2 |12 Other Options 12.2 Resource Needs | information research uzZtion m(:stzvulnerable t sZa Ielvel rise impacts 1y popuiah Chesapeake logperch, glassy darter, mud sunfish, flier, Low
collection needs d pacts. blackbanded sunfish, banded sunfish
Resource .
12.2 |12 Other Options 12.2 Resource Needs  information Need 'to develop new DevelF)p methods of volunteer re.c reational harvest Brook trout Low
. technique sampling (e.g., logbooks and online surveys).
collection needs
American brook lamprey, bridle shiner, comely shiner,
ironcolor shiner, swamp darter, stripeback darter,
. . . . Chesapeake logperch, glassy darter, mud sunfish, flier,
123 12 Other Options >+ Education & /4. - tion needs Educate microfishers on safe handling practices and blackbanded sunfish, banded sunfish, shield darter, Low
Outreach species to avoid. R .
stonecat, brook trout, longnose sucker, striped shiner,
Allegheny pearl dace, mottled sculpin, checkered sculpin,
iohnny darter
Need f or . . . . . . Chesapeake logperch, blackbanded sunfish, stonecat,
. . L .. |coordination for Continue to coordinate conservation actions with . .
. 12.4 Administrative | Coordination/admini . . . . brook trout, longnose sucker, striped shiner, Allegheny
12.4 |12 Other Options . effective surrounding states in shared drainages where these . . Low
Needs stration needs . . pearl dace, mottled sculpin, checkered sculpin, johnny
program/project species occur. darter
management
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Appendix 6a. Species-level threats and actions (Fish: Freshwater)

PART 1: THREATS PART 2: ACTIONS
Action Priori
IUCN Further Threat (Threat Im| atc};
Code IUCN Level 1 | IUCN Level 2 | IUCN Level 3 | Description (if Conservation Action (WHAT) Applicable Species X Ac tiorl:
needed)
Urgency)
American brook lamprey, bridle shiner, comely shiner,
Need for ironcolor shiner, swamp darter, stripeback darter,
S A . . |coordination for Coordinate with county stream assessment surveys to Chesapeake logperch, glassy darter, mud sunfish, flier,
124 12 Other Options |24 Administrative | Coordination/admini | o .. o ensure distribution data, etc. for fish are included in blackbanded sunfish, banded sunfish, shield darter, Low
Needs stration needs . . S . .
program/project statewide databases, plans, and initiatives. stonecat, brook trout, longnose sucker, striped shiner,
management Allegheny pearl dace, mottled sculpin, checkered sculpin,
johnny darter
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Appendix 6a. Species-level threats and actions (Fish: Bay/Ocean)

PART 1: THREATS

PART 2: ACTIONS

Action Priority

Further Threat
IUCN e . . . . (Threat Impact
Code IUCN Level1 | IUCN Level 2 | TUCN Level 3 | Description (if Conservation Action (WHAT) Applicable Species < Action
needed)
Urgency)
Increased noise /
disturbance from R b the effects of noi d other effect
4.3.1 4 Transportation 4.3 Shipping Lanes |4.3.1 Shipping increased shipping esearch the etiects of noise and other etiects Whale shark Low
from ships on aquatic animals.
traffic and larger
ships
5.4 Fishing & . . .
5.4.2 |5 Bio Resource Use |Harvesting Aquatic 5'4',2 Commercial Estabhsh sustainable harvest levels, as . Sandbar shark High
fishing appropriate, based on stock assessment findings.
Resources
5.4 Fishing & . . . Develop, implement, and enforce fishing Hickory shad, American shad, blueback herring,
. . . 5.4.2 Commercial Commercial fisheries . . . .
5.4.2 5 Bio Resource Use |Harvesting Aquatic . practices that reduce bycatch and/or increase alewife, dusky shark, sandbar shark, sand tiger Low
fishing bycatch . : .
Resources post-release survival. shark, white shark, Atlantic angel shark
Deliberate and illegal
L . harvesting or
. >4 Flsh.mg & . 343 Po?lchmg/ persecution, Develop and implement effective methods to Hickory shad, American shad, horeshoe crab, .
5.4.3 |5 Bio Resource Use |Harvesting Aquatic |persecution of . . . . . . Medium
. . harassment, abuse or 'monitor for illegal harvesting or persecution. blueback herring, alewife
Resources aquatic species .
to cause deliberate
harm
6.1 |6 Human Intrusions 6.1 .Rf:c.:reatlonal Use of beaches ¥dent1fy Spawning a.nd nursery habitat and Horeshoe crab High
Activities implement a spawning survey.
. 8.1 Invasive Non- . . . . N Shortnose sturgeon, Atlantic sturgeon, hickory
8.1.3 8 Invaswe.and . Native / Alien Plants 8'1"3 Aquatic Assess impacts from invasive aquatic animals shad, American shad, horeshoe crab, blueback High
Problematic Species . animals (e.g., blue catfish). . .
& Animals herring, alewife
Q Invasive and 8.1 Invasive Non- 8.1.3 Aquatic Shortnose sturgeon, Atlantic sturgeon, hickory
8.1.3 . . Native / Alien Plants ©".> 4 Limit/prevent the spread of invasive fish. shad, American shad, horeshoe crab, blueback High
Problematic Species . animals . .
& Animals herring, alewife
11.2 Changes in 11.2.1 Changes in Shortnose sturgeon, Atlantic sturgeon, hickory
Geochemical pH of habitats Mitigate impacts from climate change through shad, American shad, horeshoe crab, blueback
11.2.1 |11 Climate Change | Regimes Ocean acidification | management of fossil fuels and reductions of herring, alewife, dusky shark, sandbar shark, sand Medium
emissions. tiger shark, white shark, longfin mako, whale
shark, Atlantic angel shark
. . . . . . Shortnose sturgeon, Atlantic sturgeon, dusky
12.2 |12 Other Options 12.2 Resource Needs Resour.ce information LaCk.Of l.n itial Docun.lent tributaries and f)ther arcas Wlth. shark, sandbar shark, sand tiger shark, Atlantic Medium
collection needs baseline inventory ~ |spawning and nursery habitat and populations. angel shark
Conduct targeted surveys to fill data gaps on Shortnose sFurgeon, Atlantic sturgeon, hickory
Resource information Lack of initial distribution; use landscape, water chemistry, and shad, American shad, horeshoe crab, blueback
12.2 |12 Other Options 12.2 Resource Needs ’ pe, ., herring, alewife, dusky shark, sandbar shark, sand Low

collection needs

baseline inventory

habitat data (from Maryland and adjacent states
when possible) to focus survey efforts.

tiger shark, white shark, longfin mako, whale
shark, Atlantic angel shark

6a-33




Appendix 6a. Species-level threats and actions (Fish: Bay/Ocean)

PART 1: THREATS

PART 2: ACTIONS

Action Priority

Further Threat
IUCN e . . . . (Threat Impact
Code IUCN Level1 | IUCN Level 2 | TUCN Level 3 | Description (if Conservation Action (WHAT) Applicable Species < Action
needed)
Urgency)
Shortnose sturgeon, hickory shad, horeshoe crab,
12.2 |12 Other Options 12.2 Resource Needs Resour'ce information La? k of 1'1p—to—dat.e Compile all recent distribution records. dPSky shark, san'dbar shark, sand tiger shark,. High
collection needs existing information white shark, longfin mako, whale shark, Atlantic
angel shark
R ree information Need to answer Evaluate efficacy of sampling gears and identify
12.2 |12 Other Options 12.2 Resource Needs esou' ¢ mto o eed fo ans ei most appropriate sampling gear and study design Shortnose sturgeon, Atlantic sturgeon Low
collection needs research question
to use for targeted status assessment surveys.
Shortnose sturgeon, Atlantic sturgeon, hickory
Resource information Need to answer Support research on the impacts of climate shad, American shad, horeshoe crab, blueback
12.2 |12 Other Options 12.2 Resource Needs . . change, such as ocean acidification, on aquatic | herring, alewife, dusky shark, sandbar shark, sand Medium
collection needs research question . . . .
species. tiger shark, white shark, longfin mako, whale
shark, Atlantic angel shark
Resource information Need to answer Design and conduct acoustic and other studies to
12.2 |12 Other Options 12.2 Resource Needs . . determine extent of area required for protection, Shortnose sturgeon, Atlantic sturgeon Low
collection needs research question .
habitats used, etc.
Resource information Need to answer Identify populations most vulnerable to sea-level Shortnose sturgeon, Atlantic sturgeon, hickory
12.2 |12 Other Options 12.2 Resource Needs . . . Y bop . . . . shad, American shad, horeshoe crab, blueback Low
collection needs research question rise impacts, and identify which are not resilient. . .
herring, alewife
Resource information Need to answer dR:jeelaorCr}:lgIllet: E/: rloﬁlfrt‘i::ii)trslsoil?)gzhore v Horeshoe crab, dusky shark, sandbar shark, sand
12.2 |12 Other Options 12.2 Resource Needs . . P 8-, VDT N ’ tiger shark, white shark, longfin mako, whale Medium
collection needs research question electromagnetic field disruptions, and placement .
L shark, Atlantic angel shark
related to occupancy) on aquatic animals.
. Horeshoe crab, dusky shark, sandbar shark, sand
. M t Lack of t Evaluate th ! t state rank/st . - S i
12.2 |12 Other Options 12.2 Resource Needs | oot ack of curren vatate the speeies cufretl Stafe rarios atus tiger shark, white shark, longfin mako, whale Low
decision needs status assessment using all recent data available. .
shark, Atlantic angel shark
Shortnose sturgeon, Atlantic sturgeon, hickory
Management Need for fish, Implement and promote conservation actions shad, American shad, horeshoe crab, blueback
12.2 |12 Other Options 12.2 Resource Needs decisiin needs wildlife and/or outlined in Federal and State fisheries herring, alewife, dusky shark, sandbar shark, sand Low
habitat planning management plans. tiger shark, white shark, longfin mako, whale
shark, Atlantic angel shark
Need for Shortnose sturgeon, Atlantic sturgeon, hickory
12.4 Administrative  Coordination/adminis coordination for Coordinate conservation actions with shad, American shad, horeshoe crab, blueback
12.4 |12 Other Options ) . effective surrounding states in shared drainages where herring, alewife, dusky shark, sandbar shark, sand High
Needs tration needs . R . . . .
program/project this species occurs. tiger shark, white shark, longfin mako, whale
management shark, Atlantic angel shark
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A

pendix 6a. Species-level threats and actions (Inverts: Crayfish)

PART 1: THREATS PART 2: ACTIONS
Action Priorit
IUCN Further Threat (Threat Im ac);
Code IUCN Level1 | TUCN Level 2 | TUCN Level 3 | Description (if Conservation Action (WHAT) Applicable Species X Ac tiori)
needed)
Urgency)
Habitat loss (from Continue efforts to identify populations most threatened
1-4 . based on county and other development plans, Cambarus sp. C Low
various causes) . . .
particularly for state-listed species.
R Invasive and 8.1 .Invasw? Non- $.1.3 Aquatic Asse'ss'lmpacts from invasive c.rayﬁshes, including range Cambarus sp. C, Allegheny
8.1.3 . . |Native / Alien Plants = . restrictions, downward population trends, and Low
Problematic Species . animals e crayfish, rock crayfish
& Animals hybridization.
8 Invasive and 8.1 .Invaswfe Non- 8.1.3 Aquatic Limit/prevent the spread of invasive crayfishes via anglers| ~ Cambarus sp. C, Allegheny .
8.1.3 . . |Native/ Alien Plants | . . . . . . Medium
Problematic Species & Animals animals by banning or restricting their possession/use as bait. crayfish, rock crayfish
. Address the pathways of invasive crayfishes including
. 8.1 Invasive Non- . o . . . .
8 Invasive and . . 8.1.3 Aquatic pet, bait, biological supply, and live seafood industries Cambarus sp. C, Allegheny
8.1.3 . . |Native / Alien Plants | . . . Low
Problematic Species & Animals animals using education/outreach and other vector management crayfish, rock crayfish
techniques.
. Use historical/museum data to assess genetically polluted
8 Invasive and 8.1 Invasive Non- 8.1.3 Aquatic opulation in the Northwest Branch, which has
8.13 . . Native/Alien Plants ° .~ 4 Hybridization popu’a . . . Cambarus sp. C Low
Problematic Species . animals hybridized with an introduced species of southern
& Animals
crayfish.
Management Need for fish, Reassess state rank and listing once species is properl
12.2 12 Other Options 12.2 Resource Needs nag wildlife and/or . g P propetly Cambarus sp. C Low
decision needs . . described and global rank has changed.
habitat planning
Continue conducting targeted surveys to fill data gaps on
Resource Lack of initial distribution of the species. Use landscape, water
12.2 |12 Other Options 12.2 Resource Needs |information . . P ) pe, . Cambarus sp. C Low
. baseline inventory | chemistry, and habitat data (from Maryland and adjacent
collection needs .
states when possible) to focus survey efforts.
Resource Conduct regular surveys to detect trends in population
12.2 12 Other Options 12.2 Resource Needs |information La.Ck. of L.lp-to-dat.e size in watersheds under threat of development, resource Cambarus sp. C, Allegheny Low
. existing information . crayfish, rock crayfish
collection needs extraction, etc.
Resource e
12.2 12 Other Options 12.2 Resource Needs |information La.ck‘ of 1'1p-t0-dat'e Set up lf)ng-term monitoring sites in order to assess Cambarus sp. C Low
. existing information |population trends.
collection needs
Resource Need to answer Continue to identify at-risk populations using current Cambarus sp. C, Alleghen
12.2 12 Other Options 12.2 Resource Needs |information we . O € popta usng cu S 8-~ gheny Low
. research question data, then prioritize list of populations to be protected. crayfish, rock crayfish
collection needs
Resource Need to answer Continue to acquire data from adjacent states to assess
12.2 |12 Other Options 12.2 Resource Needs |information abiotic associations and refine/define protection Cambarus sp. C Low

collection needs

research question

guidelines for use in Environmental Review (ER).
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A

pendix 6a. Species-level threats and actions (Inverts: Crayfish)

PART 1: THREATS PART 2: ACTIONS
Action Priorit
IUCN Further Threat (Threat Im ac);
Code IUCN Level1 | TUCN Level 2 | TUCN Level 3 | Description (if Conservation Action (WHAT) Applicable Species X Ac tiorf
needed)
Urgency)
Complete genetic assessment to determine intra-
Resource Need to answer opulation variation within Maryland populations and
12.2 12 Other Options 12.2 Resource Needs |information . Pop L rylanc popuiations 2 Cambarus sp. C Low
. research question inter-population similarity to populations in Virginia,
collection needs . :
Pennsylvania, and North Carolina.
Resource Need to answer Seek funding to develop mitochondrial and/or nuclear
12.2 |12 Other Options 12.2 Resource Needs | information . DNA primers for targeted eDNA surveys for historic Cambarus sp. C Low
. research question
collection needs watersheds.
Need for
. 12.4 Administrative |Coordination/admini coord'matlon for Contmue. o coordlr'late COHSGI’V&%HOH actions with Cambarus sp. C, Allegheny
12.4 12 Other Options . effective surrounding states in shared drainages where these Low
Needs stration needs . . crayfish, rock crayfish
program/project species occur.
management
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Appendix 6a. Species-level threats and actions (Inverts: Freshwater Mussels)

PART 1: THREATS

PART

2: ACTIONS

Action Priority

IUCN Further Threat Description . . . .
IUCN Level1 | IUCN Level 2 | IUCN Level 3 . P Conservation Action (WHAT) Associated Species (Threat Impact x
Code (if needed) .
Action Urgency)
Encourage proactive protection of the highest quality
1.1 Housing & 112 Low-density Conversion of agricultural and mussel hablta}t through. data sharing and outreach with | Dwarf wedgemussel, triangle floater, .
1.1.2 |1 Development . county planning agencies. Seck long-term watershed brook floater, northern lance, yellow High
Urban Areas housing areas forested lands to suburban areas . .o . .
scale protection of priority streams via local planning, lance, green floater, creeper
easements and land acquisition.
Nutrient and sediment laden run-off, Restore ecological .1ntegr1ty of. streams thr(?ugh best
. 2.1 Annual & 2.1.1 Annual . management practice (BMP) implementation, .
2 Agriculture and . . and other impacts to stream . . Dwarf wedgemussel, triangle floater, .
2.1.1 Perennial Non- cropping systems . . revegetation, and cooperative landowner agreements to High
Aquaculture . hydrology, habitat quality, etc. from . . northern lance, creeper
Timber Crops (field crops) . reduce effects from agricultural practices (e.g.,
field crop agriculture o .. L
fertilizers, pesticides, and herbicides).
32 Mining & 3.2.1 Underground Coal mine permlt.ted to oper?te Conduct popl.llaFlon monitoring in (.Zasselman River to .
3.2.1 3 Energy Production Quarryin mines underneath and discharge mine water assess potential impacts from permitted coal deep Creeper High
g into the Casselman River circa 2010 |mine.
.. . Sand and gravel mining, particularly . . .
. 3.2 Mining & 3.2.3 Quarries & . Evaluate potential impacts of sand mining and work Dwarf wedgemussel, triangle floater,
3.2.3 |3 Energy Production . ) on the Eastern Shore and in southern | . . . . Low
Quarrying sand pits Maryland with appropriate regulatory agencies to avoid impacts. northern lance, creeper
Use existing regulatory mechanisms (e.g., Federal
. 3.3 Renewable 3.3.1 Hydroelectric |Hydroelectric dam operation alters Ener.gy Regulatory Commission [FERC] licensing, Alewife floater, yell9w lampmussel,
3.3.1 3 Energy Production . . . Section 401 Clean Water Act [CWAY]) to ensure flow- | eastern lampmussel, tidewater mucket, Low
Energy dams habitat quantity and quality .. . o .
regime is supportive of mussel life history and habitat eastern pondmussel
requirements.
Bridge repair or construction projects
(e'.gA, Wﬂson Brlqge over Potomac . . Alewife floater, yellow lampmussel,
. 4.1 Roads & . River, railroad bridge over Advocate for mussel-friendly stream construction .
4.1.3 |4 Transportation . 4.1.3 Bridges . . . . . . eastern lampmussel, tidewater mucket, Low
Railroads Susquehanna River) cause the practices during transportation construction projects. creener
temporary and permanent loss of P
mussel habitat
' o 432 Dredgingof  Dredging of large, tidal rivers for Evaluate poFemlal 1mpgcts of coastal river d.redglng . Alewife floater, yell9w lampmussel,
4.3.2 |4 Transportation 4.3 Shipping Lanes . Lo and work with appropriate regulatory agencies to avoid | eastern lampmussel, tidewater mucket, Low
shipping lands navigational channels .
impacts. eastern pondmussel
Timber ha}r\{estlng impacts to Work with Maryland Forest Service (MFS) to develop .
5.3 Logging and streams via increased runoff, timber harvest BMPs on private and public lands Dwarf wedgemussel, triangle floater,
5.3 |5 Bio Resource Use |’ EEIng sediment, bank erosion, increased P P brook floater, yellow lance, green Low

Wood Harvesting

stream water temperatures, altered
stream hydrology.

where state and federally listed mussel species may be
impacted.

floater, creeper
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Appendix 6a. Species-level threats and actions (Inverts: Freshwater Mussels)

PART 1: THREATS

PART

2: ACTIONS

Action Priority

IUCN Further Threat Description . . . .
IUCN Level1 | TUCN Level 2 | TUCN Level 3 . P Conservation Action (WHAT) Associated Species (Threat Impact x
Code (if needed) .
Action Urgency)
7.2.1 Water level D 1 1 . . . Alewife floater, yellow 1 1,
7 Natural System 7.2 Dams & Water ater eve? .am femovat may cau§e rr}usse Advocate for mussel-friendly in stream construction ewie Loater, ye (.)W ampriusse
7.2.1 . . management using | displacement or stranding if . . eastern lampmussel, tidewater mucket, Low
Modifications Management / Use .. practices during dam removal.
dams dewatering is not managed eastern pondmussel
B further disrupt thy . .
7 Natural System 7.2 Dams & Water |7.2.2 Beaver dam eaver dams can further disrupt the Advocate for improved beaver management, which can
722 . . dynamics of already fragmented . Dwarf wedgemussel Low
Modifications Management / Use | management . help create or degrade mussel habitat.
populations
7.2.3 Water level . I habitat tivity in st ith migrat .
7 Natural System 7.2 Dams & Water ater feve Blockages prevent migratory host- mprove habita® connectivity In Sireams With MIBTatony | - x oy, floater, eastern lampmussel,
723 . . management using . . fish hosts via blockage removal, culvert retrofit, and . Low
Modifications Management / Use fish from accessing habitat . tidewater mucket, eastern pondmussel
culverts transportation BMPs.
2.3 Wat . . Im tivi f suitable habitat within st .
7 Natural System 7.2 Dams & Water 7 aer Fragmentation of habitat due to prove connectivity of suitable habl at Wit SWEams - ny yarf wedgemussel, triangle floater, .
7.2.3 . . management using . . for mussels and host fishes by addressing poorly High
Modifications Management / Use undersized or failing culverts . L northern lance, creeper
culverts designed or failing culverts.
7 Natural System 7 Dams & Water 7.2:4 Drainage in Dra?nage ditches ip agricultural Evaluate poFential impz?cts of agricultural dr.alinages Dwarf wedgemussel, triangle floater, '
7.2.4 . . agricultural environments can impact mussel and work with appropriate regulatory agencies to Medium
Modifications Management / Use . . . . . northern lance, creeper
environments habitat quality mitigate impacts.
e Dwarf wed, 1, triangle float
Specific n-channl sream brook floater, alewife floater,northern
7 Natural System 7.3 Other Ecosystem |7.3.1 Shoreline restoration techniques can be Advocate for mussel-friendly aquatic habitat ’ ’
7.3.1 . . . . . . . . . lance, yellow lance, yellow Low
Modifications Modifications alteration detrimental to mussels and their restoration practices. .
habitat lampmussel, green floater, tidewater
mucket, eastern pondmussel, creeper
Dwarf wedgemussel, triangle floater,
. brook floater, alewife floater, northern
8 Invasive and 8.1 Invasive Non- 8.1.3 Aquatic To extent possible, prevent/minimize further lance, yellow lance, yellow
8.1.3 . . Native/ Alien Plants * .~ 9 Non-native and invasive mollusks |, P P . » ! Y Medium
Problematic Species & Animals animals introduction and spread of non-native mollusks. lampmussel, eastern lampmussel,
green floater, tidewater mucket,
eastern pondmussel, creeper
. 8.1 Invasive Non- . . . . L L . . .
8 Invasive and . . 8.1.3 Aquatic Non-native and invasive mussel Determine risk of potential impacts from non-native Alewife floater, tidewater mucket, .
8.1.3 Native / Alien Plants High

Problematic Species

& Animals

animals

predators

predators.

eastern pondmussel
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Appendix 6a. Species-level threats and actions (Inverts: Freshwater Mussels)

PART 1: THREATS

PART

2: ACTIONS

Action Priority

IUCN Further Threat Description . . . .
IUCN Level1 | TUCN Level 2 | TUCN Level 3 . P Conservation Action (WHAT) Associated Species (Threat Impact x
Code (if needed) .
Action Urgency)
Dwarf wedgemussel, triangle floater,
. Establish genetic management protocols in brook floater, alewife floater, northern
. 8.3.3 Genetic . . . . L L
8 Invasive and 8.3 Introduced . Potential negative genetic effects of | propagation; follow best scientific practices in lance, yellow lance, yellow
8.3.3 . . . . material from . . . . . Low
Problematic Species |Genetic Material aquaculture captive breeding efforts conservation genetic management as it relates to lampmussel, eastern lampmussel,
q propagation. green floater, tidewater mucket,
eastern pondmussel, creeper
Dwarf wedgemussel, triangle floater,
brook floater, alewife floater, northern
. . . lance, yellow lance, yellow
81 d . . Devel histol 1 atlas for a healthy freshwat ’ § .
8.4 nvasve and g4 Pathogens Novel mussel parasites & disease evelop a fiistological atias for a healtlly freshwater lampmussel, eastern lampmussel, High
Problematic Species mussel. .
green floater, tidewater mucket,
eastern pondmussel, creeper, paper
pondshell
Dwarf wedgemussel, triangle floater,
. . . Establish and follow biosecurity and aquatic animal brook floater, alewife floater, northern
8 Invasive and 8.4.1 Bacterial Fish and shellfish pathogens from s . . . lance, yellow lance, yellow .
8.4.1 . . 8.4 Pathogens health protocols to minimize the risk of introduction or High
Problematic Species pathogens mussel aquaculture lampmussel, eastern lampmussel,
spread of a fish or shellfish pathogen. .
green floater, tidewater mucket,
eastern pondmussel, creeper
8.5 Intrinsic Loss of genetic diversity due to Develop species-specific conservation genetics
8 Invasive and . . 8.5.1 Loss of Genetic multiple stressors that caused P SP P g Dwarf wedgemussel, brook floater,
8.5.1 . . Biological L o management plan(s) to ensure no loss of (and Low
Problematic Species | . . °. Diversity declines in abundance and f A yellow lance, green floater
Limitations S potentially bolster) genetic diversity.
distribution
- Based on kn fish-host relationships, determine th .
. 8.5 Intrinsic 8.5.2 Depends on asec.on 9wn 1SA-HOSt refalonsaps . e.e'rmme € Alewife floater, yellow lance, yellow
8 Invasive and . . . extent to which fish host needs may be limiting mussel
8.5.2 . . |Biological another species that . . lampmussel, eastern lampmussel, Low
Problematic Species | . .~ . . reproduction; propose conservation measures needed to| .
Limitations has declined . . . . tidewater mucket, eastern pondmussel
re-establish the host-affiliate relationship.
9.1 Domestic & 9.1.1 Domestic Biosolid spread to agricultural fields Work with appropriate regulatory agencies to
9.1.1 |9 Pollution : o P & understand the potential magnitude of the threat and Dwarf wedgemussel Medium
Urban waste water | wastewater (Three Bridges Branch) . .
propose the use of alternative or reduced practices.
Acid mine drainage in tributarics of Evaluate existing water quality data in the watershed to
. 9.2 Industrial & 9.2.2 Acid mine & . evaluate the extent and magitude of of acid mine Triangle floater, brook floater, northern
9.2.2 |9 Pollution e X the North Branch Potomac River . . Lo Low
Military Effluents drainage . . drainage as a potentially limiting factor to mussel lance, green floater, creeper
affecting downstream water quality
occupancy.
9.3 Agricultural & Groundwater pumped irrigation Encourage buffer expansion and improved nutrient Dwarf wedgemussel, triangle floater.
9.3.1 |9 Pollution = A8 9.3.1 Nutrient loads |transfers nitrate pollution to surface g P P & i & ’ Low

Forestry Effluents

waters

management in and around mussel habitat.

northern lance, creeper
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Appendix 6a. Species-level threats and actions (Inverts: Freshwater Mussels)

PART 1: THREATS

PART

2: ACTIONS

Action Priority

IUCN Further Threat Description . . . .
IUCN Level1 | IUCN Level 2 | IUCN Level 3 . P Conservation Action (WHAT) Associated Species (Threat Impact x
Code (if needed) .
Action Urgency)
. . Dwarf wedgemussel, alewife floater,
. o Improve understanding of where sea-level rise poses
. 11.1 Habitat Shifting . . yellow lampmussel, eastern
11.1 11 Climate Change . Sea-level rise the greatest threat to mussel habitat and to what . Low
& Alteration g lampmussel, tidewater mucket, eastern
species.
pondmussel
Dwarf wedgemussel, triangle floater,
brook floater, alewife floater, northern
. 11.1 Habitat Shifting | 11.1.2 Phenological Conduct expanswe. studies or literature re.v1ews.to lance, yellow lance, yellow '
11.1.2 |11 Climate Change . . evaluate the potential effects of phenological mismatch | lampmussel, eastern lampmussel, High
& Alteration mismatch . .
on recruitment. green floater, tidewater mucket,
eastern pondmussel, creeper, paper
pondshell
. 11.2 Char}ges in 11.2.1 Changesin  Streams in the Mid-Atlantic are Conduct expansive srudlhes or evaluate existing datasets| Dwarf wedgemussel, triangle floater, .
11.2.1 |11 Climate Change |Geochemical . . . to understand the potential threat to state and federally | brook floater, northern lance, yellow High
. pH of habitats becoming more alkaline . .
Regimes listed species. lance, green floater, creeper
Dwarf wedgemussel, triangle floater,
brook floater, alewife floater, northern
11.3 Changes in . . . . lance, yellow lance, yellow
. Heat waves could cause mussel die- |Conduct expansive studies to evaluate potential effects
11.3.1 |11 Climate Change |Temperature 11.3.1 Heat waves . . lampmussel, eastern lampmussel, Low
. offs on population dynamics. .
Regimes green floater, tidewater mucket,
eastern pondmussel, creeper, paper
pondshell
Need for fish, wildlife and/or habitat Evaluate tl?e n?ed for remtrovductm.n and/or .
. Management . . augmentation into Maryland's portion of Susquehanna | Alewife floater, yellow lampmussel,
12.2 |12 Other Options 12.2 Resource Needs L planning: Susquehanna River . . . . . Low
decision needs drainace River drainage and implement if found to be eastern lampmussel, tidewater mucket
g warranted.
g .. |Develop holistic watershed conservation and
12.2 |12 Other Options 12.2 Resource Needs Marhlahgement Need ‘for fish, wildlife and{or habitat restoration plans to protect or rehabilitate habitat of Dwarf wedgemussel, brook floater, High
decision needs planning: watershed planning . yellow lance, green floater
extant populations.
Ensure that future transportation-related activities of
state and local jurisdictions do no further harm to listed
Management Need to conduct environmental mussel species and their habitat. Develop cooperative | Dwarf wedgemussel, triangle floater,
12.2 |12 Other Options 12.2 Resource Needs g agreement between agencies to proactively address brook floater, yellow lance, green Low

decision needs

reviews: transportation projects

potential conflicts and avoid impacts, establish
standard survey protocols and methods, and develop
project screening layers for freshwater mussels.

floater, creeper
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Appendix 6a. Species-level threats and actions (Inverts: Freshwater Mussels)

PART 1: THREATS

PART

2: ACTIONS

Action Priority

IUCN Further Threat Description . . . .
IUCN Level1 | TUCN Level 2 | TUCN Level 3 . P Conservation Action (WHAT) Associated Species (Threat Impact x
Code (if needed) .
Action Urgency)
. . Dwarf wedgemussel, triangle floater,
o . Continue surveys to document new populations. To .
Lack of initial baseline inventory: . . brook floater, alewife floater, northern
. .. help target surveys, use Maryland Biological Stream
Resource unsurveyed habitats can limit the . lance, yellow lance, yellow
. . . . . Survey (MBSS) stream monitoring records, recent and .
12.2 |12 Other Options 12.2 Resource Needs |information effectiveness of environmental L R . o lampmussel, eastern lampmussel, Medium
collection needs review, conservation planning, and historical mussel distribution data, Species Distribution een floater, tidewater mucket.
L P & Models (SDMs), and eDNA sampling, when Er § ’
species status assessments . eastern pondmussel, creeper, paper
appropriate.
pondshell
Resource . Re-evaluate species' status in Maryland in order to Triangle floater, northern lance, yellow
. . . Lack of up-to-date existing . . . .
12.2 |12 Other Options 12.2 Resource Needs | information information ensure appropriate and effective protection and lampmussel, eastern lampmussel, High
collection needs conservation actions are being taken. creeper
Resource . Monitor extant populations and stream conditions. Re-
. . . Lack of up-to-date existin, . Dwarf wedgemussel, brook floater, .
12.2 |12 Other Options 12.2 Resource Needs |information . P 8 evaluate goals, methods, efficacy, and scheduling of g Medium
. information . yellow lance, green floater
collection needs recent efforts and make improvements where needed.
Determine species' status in streams/watersheds where
Resource Lack of up-to-date existin, its continued presence is in question. Employ a
12.2 |12 Other Options 12.2 Resource Needs |information . P € Junued p d - =mpey Dwarf wedgemussel, yellow lance High
. information combination of eDNA techniques and traditional
collection needs
survey methods.
Lack of up-to-date existin; . .
. .p g . Triangle floater, brook floater, alewife
Resource information: old data can limit the Survey element occurrence (EO) source features for floater. vellow lampmussel. ereen
12.2 |12 Other Options 12.2 Resource Needs |information effectiveness of environmental tracked (S1-S3) species that are more than 15 years Y P - B High
. . . floater, tidewater mucket, eastern
collection needs review and species status old.
pondmussel, creeper
assessments
Lack of up-to-date existing Conduct surveys and monitoring in under-surveyed
information: undersurveyed habitats |lentic habitats, including tidal-freshwater, millponds, .
Resource . . . . Alewife floater, yellow lampmussel,
. . . can limit the effectiveness of and other small impoundments in order to help . .
12.2 |12 Other Options 12.2 Resource Needs |information . . . . . eastern lampmussel, tidewater mucket, Medium
. environmental review, conservation |evaluate status and conservation needs. Determine
collection needs . . . . . eastern pondmussel, paper pondshell
planning, and species status species occupancy, population demographics, and
assessments habitat associations.
Lack of up-to-date existin, . . L
. 'p g . Complete an inventory of the Potomac River (initially
information: undersurveyed habitats . . . .
Resource can limit the effectiveness of focusing on the Ridge and Valley) to better determine | Triangle floater, brook floater, northern
12.2 |12 Other Options 12.2 Resource Needs | information . . . the species' distribution and abundance and establish a lance, yellow lampmussel, green Medium
. environmental review, conservation . o .
collection needs . . baseline for future monitoring. Upon completion, floater, creeper
planning, and species status . . .
inventory the Blue Ridge and Piedmont.
assessments
Resource Continue to use river and stream monitoring data to Dwarf wedgemussel. brook floater
12.2 |12 Other Options 12.2 Resource Needs | information Need to answer research question determine ecological requirements of mussels in order g ’ ’ Medium

collection needs

to guide protection guidelines and restoration planning.

yellow lance, green floater
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Appendix 6a. Species-level threats and actions (Inverts: Freshwater Mussels)

PART 1: THREATS

PART

2: ACTIONS

Action Priority

IUCN Further Threat Description . . . .
Code IUCN Level1 | TUCN Level 2 | TUCN Level 3 (f needed) P Conservation Action (WHAT) Associated Species (Threat Impact x
Action Urgency)
To extent possible, determine population-specific
Resource causes of population decline and major threats Brook floater, yellow lance, yellow
12.2 |12 Other Options 12.2 Resource Needs |information Need to answer research question . pop . . J . Y * Y High
. (ongoing and future) in order to guide protection lampmussel, green floater
collection needs o . .
guidelines and restoration planning.
Need to answer research question: | Develop and implement restoration plans for species
Resource need to determine species and and streams identified by MD DNR as priorities (¢
12.2 |12 Other Options 12.2 Resource Needs |information . P . Y . priort’ %> Brook floater, northern lance, creeper Low
. streams to implement conservation | Town Creek, upper Potomac River, etc.), which may
collection needs . . . S .
actions include the need for restoration suitability studies.
. Triangle floater, brook floater, alewife
Resource Need to answer research question: Evaluate need for population augmentation or floater, yellow lampmussel, eastern
12.2 |12 Other Options 12.2 Resource Needs |information need to evaluate the need for active . . r POP h ausiy . » Ye2O P i High
. . reintroduction via propagation or translocation. lampmussel, tidewater mucket, eastern
collection needs conservation measures
pondmussel, creeper
Resource Need to answer research question: | Evaluate the need for mussel propagation to meet
. . . . . . . . Dwarf wedgemussel, yellow lance, .
12.2 |12 Other Options 12.2 Resource Needs |information need to evaluate the need for active | population restoration goals via augmentation or cen floater High
collection needs conservation measures reintroduction. &
Need to answer research question:
Resource taxonomic confusion can limit the Resolve taxonomic confusion regarding this and other
12.2 |12 Other Options 12.2 Resource Needs |information effectiveness of environmental . . 8 8 Northern lance, yellow lance Low
. . . . lanceolate Elliptio species.
collection needs review, conservation planning, and
species status assessments
Need to answer research question:
Resource taxonomic confusion can limit the Resolve taxonomic confusion; refine techniques to
12.2 |12 Other Options 12.2 Resource Needs |information effectiveness of environmental . . P T q . Yellow lampmussel Low
. . . . identify, distinguish from non-native Lampsilis spp.
collection needs review, conservation planning, and
species status assessments
Dwarf wedgemussel, triangle floater,
R L . . |Need for coordination for effective | Coordinate conservation actions with surrounding brook floater, alewife floater, yellow
. 12.4 Administrative |Coordination/admini . .
12.4 |12 Other Options Needs stration needs program/project management: states where these mussel species occur through lance, yellow lampmussel, eastern Low
interstate coordination species workgroups and collaborative grants. lampmussel, green floater, tidewater
mucket, eastern pondmussel, creeper
S . Encourage the development and implementation of
s L . . |Need for coordination for effective . g P . prem .
. 12.4 Administrative |Coordination/admini . Tier III Clean Water Act Anti-Degradation policy
12.4 |12 Other Options program/project management: use of Dwarf wedgemussel Low

Needs

stration needs

existing regulatory authority

within MD DNR and Maryland Department of the
Environment (MDE).
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Appendix 6a. Species-level threats and actions (Inverts: Snails)

PART 1: THR

EATS

PART 2: ACTIONS

Further Action Priority
IUCN Threat . . . . Threat Impact
IUCN Level 1 | TUCN Level 2 | TUCN Level 3 o . 7 Conservation Action (WHAT) Associated Species ( . p
Code Description (if X Action
needed) Urgency)
535 5 Bio Resource Use 53 Logging & Wood |5 35 Management of Protect and maintain forest canopy around limestone cliffs and Cherrystone drop Medium
Harvesting cutting areas outcrops.
. Restore, protect, and maintain riparian and wetland buffers at
. 9.3 Agricultural & . o .. .. . . .
9.3 |9 Pollution Cranesville Swamp to block siltation, pesticide, and fertilizer runoff to Striped whitelip Medium
Forestry Effluents
wetlands
. Take measures to mitigate habitat change resulting from changes in
. ... 11.1.1 Changes in . . L . T
. 11.1 Habitat Shifting . Habitat thermal regime and precipitation patterns, including limiting . o .
11.1.1 |11 Climate Change . vegetation . . . . Striped whitelip Medium
& Alteration . loss/degradation  |impervious surfaces, surface and groundwater abstraction, and buffer
communities . . i .
encroachment in wetlands with sensitive species.
Angular disc snail, Blue Ridge
. R« inf tion|Lack of initial . e i il, knob threetooth,
12.2 |12 Other Options 12.2 Resource Needs esour'ce tniormation ~ac .0 1.n Hha Conduct targeted surveys to determine or refine species distribution. sprlngsnal spru(.:e 1o reé 00 Low
collection needs baseline inventory striped whitelip, Appalachian
springsnail, cherrystone drop
Angular disc snail, Blue Ridge
. . |Lack of up-to-date . T . .
. Resource information| . . Improve understanding of species distribution, abundance, status, and | springsnail, spruce knob threetooth,
12.2 12 Other Options 12.2 Resource Needs . existing . . . ” . . Low
collection needs . . habitat requirements through monitoring and research. striped whitelip, Appalachian
information . .
springsnail, cherrystone drop
Angular disc snail, Blue Ridge
. R« inf tion | Need t . L i il, knob threetooth,
12.2 |12 Other Options 12.2 Resource Needs esour'ce tiormation) eed 7o answer Estimate population size and evaluate trends. sprlngsnal spru(.:e 1o reé 00 Low
collection needs research question striped whitelip, Appalachian
springsnail, cherrystone drop
Angular disc snail, Blue Ridge
122 12 Other Options 12.2 Resource Needs Resource information|Need to answer Assess threats that may be contributing to population declines or springsnail, spruce knob threetooth, Low

collection needs

research question

negatively impacting sites.

striped whitelip, Appalachian
springsnail, cherrystone drop
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Appendix 6a. Species-level threats and actions (Inverts: Butterflies)

PART 1: THREATS

PART 2: ACTIONS

Action Priority

Further Threat
IUCN s . . . . (Threat Impact
Code IUCN Level 1 | TUCN Level 2 | TUCN Level 3 | Description (if Conservation Action (WHAT) Associated Species < Action
needed)
Urgency)
-4 Loss' of oak forests Engag§ appropriate departments and agencies in discussions about the Northern oak hairstreak Low
(various causes) ecological value of oak forests.
1. Residential & Development of .
. . Harris's checkerspot, two-spotted .
1 1 Development Commercial wetlands or nearby | Purchase swamp and surrounding area. skipper Medium
Development areas PP
I Remder}tlal & Some habitat in Educate and encourage landowners to conserve habitat where this . .
1 1 Development Commercial Baltimore checkerspot High
unprotected areas butterfly occurs.
Development
1. Residential & Some habitat in
1 1 Development Commercial Work with landowners to conserve floral resources. King's hairstreak Low
unprotected areas
Development
. . Loss of grasslands
1. Residential . .’ Lo . . .
ot er} ial & due in part to using | Engage departments and agencies in discussions about the ecological Frosted elfin, Leonard’s skipper, .
1 1 Development Commercial L . . . . Medium
strip mine land for | value of grasslands over forests in Maryland. cobweb skipper, Indian skipper
Development
development
Work with solar development companies to create grassland habitat
334 3 Energy Production 3.3 Renewable 3.3.4 Solar farms and v.vildli.fe'managenllent. plans. Pr(.wide 9versite on seed m'ixes and Frosted elfin Low
Energy mowing timing. Provide increased incentives for Solar Pollinator-
Friendly Designation.
41 Roads & Grading of dirt
4.1.1 |4 Transportation ﬁaihoa ds 4.1.1 Roads roadsides harming | Outline best management practices (BMPs) for roadside grading. Silvery blue High
host plant
Maintenance and
. 4.2 Utilit ice [4.2.1 P ion of . . . . North talmark, Olympi .
4.2.1 |4 Transportation . Utility & Service . °.Wer and e.xpar}swn " POWET ! reate a conservation agreement regarding mowing and herbicide use. or .em metalmark, O ymp‘la Medium
Lines service lines line rights-of-way marble, silvery blue, cobweb skipper
(ROWs)
Maintenance and
. 4.2 Utilit ice [4.2.1 P d ion of . L . . .
4.2.1 |4 Transportation . Utility & Service . °.Wer an e.xpar}swn o power Carefully guide the placement of new transmission line projects. Baltimore checkerspot High
Lines service lines line rights-of-way
(ROWs)
5.1 Hunting & 5.1.4 Since this is the charismatic state butterfly, there is greater risk for
5.1.4 |5 Bio Resource Use |Collecting Terrestrial | Poaching/persecution collection. Need to educate the public on the rarity of this species to Baltimore checkerspot Low

Animals

of terrestrial animals

discourage collection. List for state protection as well.
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Appendix 6a. Species-level threats and actions (Inverts: Butterflies)

PART 1: THREATS

PART 2: ACTIONS

Action Priority

Further Threat
IUCN s . . . . (Threat Impact
Code IUCN Level 1 | TUCN Level 2 | TUCN Level 3 | Description (if Conservation Action (WHAT) Associated Species < Action
needed)
Urgency)
5.1 Hunting & 5.1.4 Well-known and
5.1.4 |5 Bio Resource Use |Collecting Terrestrial Poaching/persecution only location is Better monitor visits to site to be sure of lawful behavior. Olympia marble, Edwards' hairstreak Low
Animals of terrestrial animals |poaching threat
5.2 Gatherin, 524 Possible future
. ) ering Poaching/eradication . Maintain communication with the Maryland Department of
5.2.4 |5 Bio Resource Use |Terrestrial Plants or . eradication to control . . e Lo Gray comma Low
. of terrestrial plants . . Agriculture (MDA) regarding any possibilities of ban or eradication.
Fungi . pine blister rust
or fungi
. 5.3.1 Complete Sediment filling
. 5.3 L W . . .
5.3.1 |5 Bio Resource Use Harv:sgttigring & Wood removal of the forest | wetland from nearby | Purchase surrounding areas. Two-spotted skipper Medium
& cover logging
. . Logging in
. 53L W 5.3.2 Partial 1 . . . . o . .
5.3.2 |5 Bio Resource Use ogglng & Wood arhatremova Chesapeake forest | Outline conservation areas to avoid logging activities. King's hairstreak Low
Harvesting of the forest cover land
6.1 Recreational Mowing to create all- Educate neighbors on the policies of access/use and prosecute
6.1.1 6 Human Intrusions |, . .. 6.1.1 Motor vehicles |terrain vehicle g P p Hoary elfin Medium
Activities . trespassers.
(ATV) trails
Overuse of site could
6.1.2 |6 Human Intrusions 6.1 .Rf:(?reatlonal 6.1.2 Hiking introduce invasive Reroute trails to avoid sensitive location(s). Edwards' hairstreak Low
Activities plants or harm host
plants
. 6.1.3 Recreational
. 6.1 Recreational . . . L .
6.1.3 |6 Human Intrusions Activities use of cliffs and rock Prevent erosion by fencing off shale barren at public site. Olympia marble Low
faces
- Better time prescribed fire so as to not kill adult individuals or
7 Natural System 7.1 Fire & Fire Poor timing and completely burn host plant during mating period. Create burn block
7.1 . >y ’ . subdividing of pletely P g Ep ) o Frosted elfin Medium
Modifications Suppression cescribed fire rotations so as not to burn population area all at once. Low priority for
p frosted elfin, high priority for King's hairstreak.
722 7 NaFural System 7.2 Dams & Water |7.2.2 Beaver dam Loss of marshland | Assess trapping regulations in western Maryland. Silver-bordered fritillary, black dash, Low
Modifications Management / Use | management long dash
7.2.4 Drainage in
7 Natural System 7.2 Dams & Water . .
7.2.4 Modifications Management / Use ag‘rl.cultural Assess causes for drying of bogs and wetlands. Bog copper Low
environments
7.2.4 Drainage in - . ..
7 Natural System 7.2 Dams & Water . Draining and Educate landowners, offer conservation opportunities, and enforce Black dash, long dash, bronze copper,
72.4 . . agricultural .o . . . Low
Modifications Management / Use . ditching of marshes |existing regulations. mulberry wing
environments
73 7 Natural System 7.3 Other Ecosystem Non-rotational Create management plan for small site that outlines timing and details Edwards' hairstreak High

Modifications

Modifications

vegetation control

of vegetation control.
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Appendix 6a. Species-level threats and actions (Inverts: Butterflies)

PART 1: THREATS

PART 2: ACTIONS

Action Priority

Further Threat
IUCN s . . . . (Threat Impact
Code IUCN Level 1 | TUCN Level 2 | TUCN Level 3 | Description (if Conservation Action (WHAT) Associated Species < Action
needed)
Urgency)
7 Natural System 7.3 Other Ecosystem Roadside mowing of |Educate landowners, offer conservation opportunities, and enforce .
7.3 . . . . . . Bronze copper Medium
Modifications Modifications host plants existing regulations.
7 Natural System 7.3 Other Ecosystem Roadside mowing of | Create a conservation agreement regarding mowing and herbicide use. . . .
73 Modifications Modifications nectaring plants Low priority for cobweb skipper, high priority for Leonard’s skipper. Leonard’s skipper, cobweb skipper Medium
7 Natural System 7.3 Other Ecosystem Roadside mowing of |Create signage and mowing recommendations for nearby pollinator Great purple hairstreak, nonherr.l .
7.3 . . . ) R . metalmark, Palamedes swallowtail, High
Modifications Modifications nectaring plants areas. Especially important for buttonbush / rare skipper. .
rare skipper
Natural Syst .3 Other E t .3.2 Vegetati . . .
732 7 a.ura S ysiem 7 O er. cosystem 7 'ege ation Remove other woody species in order to protect bear oak. Edwards' hairstreak Medium
Modifications Modifications succession
Cobweb skipper, hoary elfin,
Leonard’s skipper, Indian skipper,
. . pepper and salt skipper, northern
7 Natural System 7.3 Other Ecosystem |7.3.2 Vegetation Selectively remove tre.es,.shrubs, and ther Vegetatl9n m ordf.:r fo (re metalmark, Olympia marble, silvery .
732 . . . . . Canopy closure )open the tree canopy in important habitat areas. Priority varies from . Medium
Modifications Modifications succession . . . . blue, frosted elfin, bog copper,
low to high depending on SGCN/habitat in question. L
Harris's checkerspot, two-spotted
skipper. silver-bordered fritillary,
black dash, long dash, mulberry wing
7.4 Removing / 7.4.1 Reducing or | Lack of prescribed | Begin and/or increase fire management in targeted habitat areas. Hoary elf,m, c0 bweb skipper,
7 Natural System . . . . . . . . . . Leonard’s skipper, northern .
7.4.1 . . Reducing Human ceasing vegetation | fire, especially in/on |Priority varies from low to high depending on SGCN/habitat in . . Medium
Modifications . . metalmark, Olympia marble, silvery
Maintenance control shale barrens question. blue
. 8.1 Invasive Non- . .
8.1.1 8 Invaswe.and . |Native / Alien Plants 8'1.'1 Terrestrial Redbay ambrosia Monitor swamp red bay (the plant) for pest introduction. Palamedes swallowtail Low
Problematic Species . animals beetle
& Animals
. 8.1 Invasive Non- . . . .
312 8 Invaswe.and  'Native/ Alien Plants 8.1.2 Terrestrial Garlic mustard Stu(%y whether garlic mus.tard is actually an ec.:olf)glcal trap. Remove West Virginia white High
Problematic Species . plants garlic mustard and other invasive plants in priority areas.
& Animals
. 8.1 Invasive Non- . Invasive plants
8 Invasive and . . 8.1.2 Terrestrial . . . - . .
8.1.2 . . |Native / Alien Plants competing with Locate spring flowers and remove competing invasive plants. Olympia marble Low
Problematic Species . plants .
& Animals spring flowers
3 Invasive and 8.1 Invasive Non- 8.1.2 Terrestrial Invasive woody
8.1.2 . . |Native / Alien Plants | " ° plants (e.g., autumn |Cut and treat woody invasives. Frosted elfin High
Problematic Species . plants .
& Animals olive)
% Invasive and 8.1 Invasive Non- Common reed
8.1.4 . . |Native / Alien Plants |8.1.4 Aquatic plants |(Phragmites Remove Phragmites and replace with wild rice. Rare skipper Medium
Problematic Species . .
& Animals austrails)

6a-46




Appendix 6a. Species-level threats and actions (Inverts: Butterflies)

PART 1: THREATS

PART 2: ACTIONS

Action Priority

Further Threat
IUCN s . . . . (Threat Impact
Code IUCN Level 1 | TUCN Level 2 | TUCN Level 3 | Description (if Conservation Action (WHAT) Associated Species < Action
needed)
Urgency)
8 Invasive and 8.2 Problematlc 8'2'2. Increased . . Protect host plant(s) from deer browse with fencing. Low priority for | Bog copper, frosted elfin, Baltimore .
8.2.2 . . |Native Plants & grazing by White-tailed deer . o e . Medium
Problematic Species . big copper and frosted elfin, high priority for Baltimore checkerspot. checkerspot.
Animals vertebrates
8.2 Problematic 8.2.2 Increased
81 i . . . . E hunting in t 1 to d hite-tail .
822 nvaswe'and  Native Plants & grazing by White-tailed deer nc9urage more .un ing in targeted area to decrease white-tailed deer Hoary elfin Medium
Problematic Species . feeding on nectaring resources.
Animals vertebrates
8 Invasive and 8.2 Problematic 8.2.2 Increased Encourage more hunting in targeted areas to decrease white-tailed
8.2.2 . . |Native Plants & grazing by White-tailed deer deer feeding on oak saplings. Prioritize existing forests with low Northern oak hairstreak Medium
Problematic Species . . .
Animals vertebrates recruitment for oak tree plantings.
Lack of connectivity
. between populations
. 8.5 Intrinsic ) . . . .
8 Invasive and . . means local Move elfin caterpillars from thriving populations to unoccupied, . .
8.5 . . |Biological . .. . Frosted elfin Medium
Problematic Species | . . °. extirpations could | protected baptisia locations.
Limitations
lead to larger
declines
Lack of connectivity
8 Invasive and 8.5 Intrinsic Irjrf;;;eigzlpmamns
8.5 . . |Biological o Survey surrounding wetlands for cranberry plants and butterflies. Bog copper Low
Problematic Species | . . °. extirpations could
Limitations
lead to larger
declines
. 8.5 Intrinsi 852D .
8 Invasive and . " r'1n51c epen(.is on Depends on swamp | Protect host plant (swamp red bay) from maintenance threats and deer . .
8.5.2 . . |Biological another species that Palamedes swallowtail Medium
Problematic Species | . . ~. . red bay browse.
Limitations has declined
. 8.5 Intrinsi 852D .
8 Invasive and . " r'1n51c epen(.is on Depends on Search surrounding areas for host plants (gooseberry). Reduce plant .
8.5.2 Problematic Speci Biological another species that b . (it 4 host plant Gray comma High
roblematic Species || . . . has declined gooseberry species | competition around host plants.
. 8.5 Intrinsi 852D D d 1 . -
8 Invasive and . " r'msw epen(.is on epends on grge Search surrounding areas for host plants (trailing arbutus or .
8.5.2 . . |Biological another species that | amount of trailing .. Hoary elfin High
Problematic Species | . .~ . . bearberry). Reduce plant competition around host plants.
Limitations has declined arbutus or bearberry
8 Invasive and 8.5 Intrinsic 8.5.2 Depends on Depends on common
8.5.2 . . |Biological another species that P Survey for host plant locations. King's hairstreak Medium
Problematic Species | . . °~. . sweetleaf
Limitations has declined
. 8.5 Intrinsic 8.5.2 Depends on .
8 Invasive and . . . Depends on Carolina . .
8.5.2 . . |Biological another species that Locate Carolina vetch and assess threats. Silvery blue Low
Problematic Species | . . °. . vetch
Limitations has declined
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Appendix 6a. Species-level threats and actions (Inverts: Butterflies)

PART 1: THREATS

PART 2: ACTIONS

Action Priority

Further Threat
IUCN s . . . . (Threat Impact
Code IUCN Level 1 | TUCN Level 2 | TUCN Level 3 | Description (if Conservation Action (WHAT) Associated Species < Action
needed)
Urgency)
8 Invasive and 8.5 Intrinsic 8.5.2 Depends on Depends on smooth
8.5.2 . . Biological another species that P Locate rockcress and assess threats. Olympia marble Medium
Problematic Species | . . °. . rockcress
Limitations has declined
. 8.5 Intrinsic 8.5.2 Depends on . . .
8.5.2 8 Invaswe'and . |Biological another species that | Depends on bear oak Aug@ent l:)ear oak near current hairstreak population; plant in Edwards' hairstreak High
Problematic Species | . . °.. . previous site as well.
Limitations has declined
8 Invasive and 8.5 Intrinsic 8.5.2 Depends on Depends on
8.5.2 . . Biological another species that P Promote and augment the growth and reproduction of cranberries. Bog copper Medium
Problematic Species | . . °.. . cranberry
Limitations has declined
8 Invasive and 8.5 Intrinsic 8.5.2 Depends on Depends on
8.5.2 . . Biological another species that |toothworts (mainly |Promote and augment the growth and reproduction of toothworts. West Virginia white High
Problematic Species | . . °. . . .
Limitations has declined Cardamine diphylla)
Q Invasive and 8.5 Intrinsic 8.5.2 Depends on Depends on flat
8.5.2 . . Biological another species that P . Augment host plant (flat-topped white aster) populations. Harris's checkerspot Low
Problematic Species | . . °. . topped white aster
Limitations has declined
8 Invasive and 8.5 Intrinsic 8.5.2 Depends on Depends on
8.5.2 . . Biological another species that P Augment turtlehead populations. Baltimore checkerspot High
Problematic Species | . . °. . turtlehead
Limitations has declined
Utilizes Packera
3 Invasive and 8.5 Intrinsic 8.5.2 Depends on obovata as host
8.5.2 . . |Biological another species that |plant and woodland |Augment plant species with local seed(s). Northern metalmark Medium
Problematic Species | . . °~. .
Limitations has declined sunflowers as
nectaring resource
8 Invasive and 8.5 Intrinsic 8.5.2 Depends on Depends on lupine or
8.5.2 . . |Biological another species that peny P Plant Baptisia tinctoria seeds or plugs. Frosted elfin High
Problematic Species | . . °. . baptisia
Limitations has declined
8 Invasive and 8.5 Intrinsic 8.5.2 Depends on Depends on purple
8.5.2 . . |Biological another species that P purp Plant native purple nectaring resources. Leonard’s skipper High
Problematic Species | . . °. . flowers
Limitations has declined
8 Invasive and 8.5 Intrinsic 8.5.2 Depends on Unknown ant species
8.5.2 . . |Biological another species that P Identify ant tender species. Edwards' hairstreak Medium
Problematic Species | . . °. . tends larvae
Limitations has declined
. 9.3 Agricultural & 9.3.3 Herbicides & erbl(.:l ¢ spr.aylng Educate landowners, offer conservation opportunities, and enforce
9.3.3 |9 Pollution . of drainage ditches .. . Bronze copper Low
Forestry Effluents | pesticides . existing regulations.
and field edges
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PART 1: THREATS

PART 2: ACTIONS

Action Priority

Further Threat
IUCN s . . . . (Threat Impact
Code IUCN Level 1 | TUCN Level 2 | TUCN Level 3 | Description (if Conservation Action (WHAT) Associated Species < Action
needed)
Urgency)
Pepper and salt skipper, Atlantis
fritillary, great purple hairstreak,
silver-bordered fritillary, northern
9.3 Agricultural & 9.3.3 Herbicides & | Spongy moth metalmark, Harris's checkerspot,
9.3.3 |9 Pollution = A5 T P gy Outline conservation areas to avoid pesticide use. Olympia marble, silvery blue, High
Forestry Effluents | pesticides spraying . .
Leonard’s skipper, cobweb skipper,
Indian skipper, gray comma, northern
oak hairstreak, King's hairstreak,
West Virginia white
11.1.2 |11 Climate Change I Habl.tat Shifting 11.' 1.2 Phenological O.ut O_f syne with Study phenological mismatch to determine if it is actually an issue. Leonard’s skipper Low
& Alteration mismatch Liatris
11.2 Changes in .
. . 11.2.2 Changes in . . . . .
11.2.2 |11 Climate Change |Geochemical salinit Saltwater intrusion | Protect swamps from storm surges Rare skipper, Palamedes swallowtail Medium
Regimes Y
Species distribution Two-spotted skipper, black dash,
. 11.3 Changes in 11.3.4 Increase in | models (SPMS) Assess the impact(s) of climate change on these populations. Medium .rr%ulberry wing, silver-bordered
11.3.4 11 Climate Change |Temperature temperature show declines dueto | . . . fritillary, Harris's checkerspot, bog Low
. . . priority for Baltimore checkerspot. e .
Regimes fluctuations increased annual copper, Atlantis fritillary, Baltimore
temperatures checkerspot
;’;iici}tlzgiisgcn Droughts affect Monitor precipitation, plant health, and metalmark populations each
11.4.2 |11 Climate Change P . 11.4.2 Droughts nectaring resources precip P ’ pop Northern metalmark High
Hydrological . year.
. in/on shale barrens
Regimes
Resource Better understand e g . .. . .
12.2 12 Other Options 12.2 Resource Needs |information elfin feeding Idennfy.dlfference's between lupine- and baptisia-feeding populations. Frosted elfin Low
. Is there interbreeding?
collection needs preferences
Resource Lack of records, Revisit iNaturalist records and conduct focused surveys to compare
12.2 12 Other Options 12.2 Resource Needs |information perhaps due to . . ey 4 P Atlantis fritillary Medium
. . population numbers with other fritillaries.
collection needs difficulty of ID
Resource . . -
12.2 |12 Other Options 12.2 Resource Needs |information Lack of surveys Conduct surveys in isolated wetlands. Silver-bordered fritillary, Harris's Low
; checkerspot
collection needs
Resource
12.2 |12 Other Options 12.2 Resource Needs |information Lack of surveys Conduct extensive surveys of the region for host plant and butterfly. Hoary elfin High
collection needs
Resource . . ) -
12.2 12 Other Options 12.2 Resource Needs |information Lack of surveys Conduc.t habitat modeling and field surveys to locate additional Edwards' hairstreak High
. populations.
collection needs
Resource
12.2 |12 Other Options 12.2 Resource Needs |information Lack of surveys Locate additional populations and assess threats. Baltimore checkerspot High

collection needs
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PART 1: THREATS

PART 2: AC

I'TONS

Action Priority

Further Threat
IUCN s . . . . (Threat Impact
Code IUCN Level 1 | TUCN Level 2 | TUCN Level 3 | Description (if Conservation Action (WHAT) Associated Species < Action
needed)
Urgency)
Resource Lack of surveys,
12.2 |12 Other Options 12.2 Resource Needs |information questions about Monitor elfin population at Furnace every year. Frosted elfin Low
collection needs hostplant
Resource Survevin
12.2 |12 Other Options 12.2 Resource Needs | information diufficZItiegs Provide trainings on hairstreak identification. Northern oak hairstreak High
collection needs
Resource Surveying Black dash, cobweb skipper, Indian
12.2 |12 Other Options 12.2 Resource Needs |information difficultios Provide trainings on skipper identification. skipper, long dash, mulberry wing, High

collection needs

pepper and salt skipper
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Appendix 6a. Species-level threats and actions (Inverts: Moths)

PART 1: THREATS PART 2: ACTIONS
Action Priorit
IUCN Further Threat (Threat Im acyt
IUCN Level1 | IUCN Level2 | IUCN Level 3 | Description (if Conservation Action (WHAT) Associated Species . P
Code X Action
needed)
Urgency)
. 524
32 Gathering Poaching/eradication |Collection of pitcher |Monitor The Nature Conservancy (TNC) site for pitcher plant
5.2.4 |5 Bio Resource Use |Terrestrial Plants or &/ P Y P P Exyra fax High
. of terrestrial plants or |plants poachers.
Fungi .
fungi
5.2 Gathering f’.oza.jhin Jeradication Possible future Maintain communication with the Maryland Department of
5.2.4 |5 Bio Resource Use |Terrestrial Plants or &/ eradication to control Agriculture (MDA) regarding any possibilities of ban or Macaria subcessaria Low
. of terrestrial plants or | . . ..
Fungi . pine blister rust eradication.
fungi
. Conversion of open N .
732 7 Na.tural System 7.3 cher Ecosystem 732 Vf:getatlon marsh wetlands into Remove overgrown vegetation in targeted marshy habitat Nemorid tuscarora Medium
Modifications Modifications succession areas.
closed canopy
732 7 NaFural System 7.3 cher Ecosystem 7.3.2 Vggetation Remove other woody 'species a‘nd conduct prescribed burns in Zale lunifera Medium
Modifications Modifications succession areas where bear oak is extensive.
732 7 Na.tural System 7.3 cher Ecosystem 732 V?getatlon Remove wood)f species fmd conduct prescribed burns to Melitara prodenialis Medium
Modifications Modifications succession encourage cacti growth in targeted areas.
Chytonix sensilis, Cycnia inopinatus,
7 Natural System 7.3 Other Ecosystem |7.3.2 Vegetation Remove woody species and conduct prescribed burns as Eucoptocnemis fimbriaris, Feltia .
732 . . . . . . . o Medium
Modifications Modifications succession necessary to preserve barren habitat. manifesta, Virbia laeta, Zanclognatha
martha
732 7 NaFural System 7.3 cher Ecosystem 732 Vggetatlon Conduct prescribed burns Aas necgss-ary. (Rg)plant bear oak in Cicinnus melsheimeri Medium
Modifications Modifications succession burned areas to support this specialist species.
Caloptilia fraxinella, Copivaleria grotei,
Manduca jasminearum, Marmara
8 Invasive and 8.1 In vasive Non 8.1.1 Terrestrial Emerald ash borer | Assess threat of EAB to these species. Can these species Y 'ra'xlm'cola Ol,wdwqu ””361““ a Ipita .
8.1.1 . . Native / Alien Plants | . . . illibalis, Palpita magniferalis, Papaipema Medium
Problematic Species . animals (EAB) survive off of ash resprouts? Survey ash for these species. . L. .
& Animals furcata, Plagodis kuetzingi, Podosesia
aureocincta, Podosesia syringae, Sphinx
chersis, Sphinx franckii
. 8.1 Invasive Non- .
8 In d . . 8.1.1T trial Hemlock 1 . . .
8.1.1 Vasve and - Native / Alien Plants . errestria em ook Wonly Continue release of Laricobius nigrinus in targeted areas. Feralia comstocki High
Problematic Species . animals adelgid (HWA)
& Animals
3.1 Invasive Non- Coleotechnites variiella, Cutina
311 8 Invasive and Native / Alien Plants 8.1.1 Terrestrial Low possibility of Continue nutria eradication program. albopunctella, Cutina distincta, Dioryctria Low

Problematic Species

& Animals

animals

nutria reinvasion

pygmaeella, Iridopsis pergracilis, Isoparce
cupressi, Lithophane abita, Nemoria elfa
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PART 1: THREATS PART 2: ACTIONS
Action Priorit
IUCN Further Threat (Threat Im acyt
Code IUCN Level1 | IUCN Level 2 IUCN Level 3 | Description (if Conservation Action (WHAT) Associated Species X Actio:
needed)
Urgency)
. Depends on
. 8.1 Invasive Non- . . . . . . . .
312 8 Invaswe.and  Native / Alien Plants 8.1.2 Terrestrial Phacelia , which are Removs: invasive species threatening large populations of Ethmia macelhosiella, Ethmia zelleriella Medium
Problematic Species . plants threatened by Phacelia.
& Animals . .
invasives
. 8.1 Invasive Non- . . . . .
8 Invasive and . . 8.1.2 Terrestrial Common reed Remove Phragmites from high-quality wetlands in the Coastal .
8.12 . . Native / Alien Plants . . Meropleon titan Low
Problematic Species . plants (Phragmites) Plain.
& Animals
8 Invasive and 8'.5 ]m?mm 852 Depem.is on Depends on . Search surrounding areas for host plants (i.e., gooseberries). . . .
8.5.2 . . Biological another species that | gooseberry species .. Macaria subcessaria High
Problematic Species | . .~ . . Reduce plant competition around host plants.
Limitations has declined as host plant
8 Invasive and 8.5 Intrinsic 8.5.2 Depends on Depends on
8.5.2 . . Biological another species that | Rattlebox Augment and protect Crotalaria populations as needed. Utetheisa ornatrix Medium
Problematic Species | . . ~. . .
Limitations has declined (Crotalaria)
Coleotechnites variiella, Cutina
. 9.3 Agricultural &  9.3.3 Herbicides & | Nearby mosquito Outline conservation areas to avoid pesticide use and educate albopunciella, Cutlfza dzstmcta,' Dl{)ry ctr'za .
9.3.3 |9 Pollution - . pygmaeella, Feralia comstocki, Iridopsis Medium
Forestry Effluents | pesticides spraying landowners. . -
pergracilis, Isoparce cupressi, Lithophane
abita, Meropleon titan, Nemoria elfa
. 9.3 Agricultural & | 9.3.3 Herbicides & | Powerline herbicide |Outline conservation areas to avoid herbicide use, especially in .
3. Poll . .. L E. High
9.3.3 |9 Pollutien Forestry Effluents | pesticides application powerline rights-of-way (ROWs). xyra fax '€
Apamea lintneri, Drasteria graphica,
1152 11 Climate Change 11.5 Storms & 11.5.2 Storm surges Erosion of coastal ~ |Engage lgnd managers at Assateague regarding dune .Eucoptocnemz.s fimbriaris, Mellpofzf Low
Severe Weather dunes preservation. Jjucunda, Papaipema duovata, Schinia
saturata
Coleotechnites variiella, Cutina
12212 Other Options 12.2 Resource Needs Resour.ce information Lack of surveys Set out hgpts in cypress swamps in order to better survey for | albopunctella, -Cutzn‘a dzstznctc.z,.Dzoryctrza Low
collection needs these species. pygmaeella, Iridopsis pergracilis, Isoparce
cupressi, Lithophane abita, Nemoria elfa
Resource information Set out lights in pitcher plant bogs in order to better survey for
12.2 |12 Other Options 12.2 Resource Needs Lack of surveys this species. Examine pitcher plants for caterpillars and Exyra fax High

collection needs

damage.
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Appendix 6a. Species-level threats and actions (Inverts: Odonates)

PART 1: THREATS

PART 2:

ACTIONS

Action Priori
IUCN Further Threat (Threat Im atcyt
Code IUCN Level 1 | TUCN Level 2 | TUCN Level 3 | Description (if Conservation Action (WHAT) Associated Species < Ac tior?
needed)
Urgency)
Fifteen-Mile Creek Appalachian jewelwing, green-faced
1.1 Housi 1.1.2 Low-density | Watershed atrisk | Acqui ty directly or through t(s). t . - j _ .
1.1.2 |1 Development ousing & . ow-density aters eq atns cquire property directly or .ou'g casement(s). Conduc clubtail, pygmy snaketail, rusty snaketail, Medium
Urban Areas housing areas from possible surveys to locate any rare species in the area. . . \
spine-crowned clubtail, Uhler's sundragon
development
1.1 Housing & 1.1.2 Low-density Increase surveys in urban areas to better guide Environmental Appalacl'nan snal.(etaﬂ,.black—tlp P ed darr}er, .
1.1.2 1 Development . . Laura's clubtail, rapids clubtail, Selys Medium
Urban Areas housing areas Review (ER).
sundragon
1.1 Housing & 1.1.2 Low-density | Destruction of seeps . . .
1.1.2 1 Development Urban Areas housing areas for development Increase surveys in urban areas to better guide ER. Seepage dancer High
1.2 Commercial & |1.2.1 Commercial & Development of Update Odonata and other invertebrate e cords in Biotics so Green-striped darner, little blue dragonlet, .
1.2.1 |1 Development . . . wetland at known that records can be used for ER. Work with developer to ensure High
Industrial Areas industrial areas . . . northern bluet
species location protection of wetland.
3.2.1 |3 Energy Production 32 Mu}lng & 3'.2'1 Underground P(?s51ble future coal Discourage additional coal operations near known populations. Crimson-ringed Whlteface, Hudsonian Low
Quarrying mines mines whiteface
3.2.2 3 Energy Production 3.2 M1r.11ng & 3.2.2 Open-pit mines Reﬁllmg of borrow Work with landfill to ensure protection of borrow pit. Atlantic bluet Low
Quarrying pit
. Clarify landowner permit requirements for nuisance wildlife American emerald, beaverpond baskettail,
5.1 Hunting & removal (i.e., beavers). Discuss adjusting bag limits for beavers | crimson-ringed whiteface, frosted whiteface
5.1.2 |5 Bio Resource Use | Collecting Terrestrial|5.1.2 Trapping Loss of beaver dams |. e - ISeuss aqy g bag . g . ’ ’ Medium
. in western Maryland. Priority is low for southern sprite and Hudsonian whiteface, northern bluet,
Animals . . .
northern bluet, medium for all other species. southern sprite, spatterdock darner
532 |5 Bio Resource Use 5.3 Logglng & Wood 5.3.2 Partial removal |Logging in areas W.orl.< w1th landowners to 1.dent1fy sensitive wetland habitat Ame.rlcan emerald, c.rlmsor?—rmged Low
Harvesting of the forest cover  |surrounding bogs within their logging operations. whiteface, Hudsonian whiteface
Use of all-terrain Coppery emerald, elfin skimmer, fine-lined
6.1.1 |6 Human Intrusions 6.1 .chc.reatlonal 6.1.1 Motor vehicles vehicles (ATVS). O post signs and prosecute trespassers. emerald, pale bluet, §k1—talled émeralq, Low
Activities and around sensitive southern pygmy clubtail, superb jewelwing,
habitat treetop emerald
2.3 Wat . . . . - . Appalachi ketail iketail
7 Natural System 7.2 Dams & Water 7 ater . Disruption of stream | Avoid culvert use whenever possible and utilize bridges that do ppa ,ac 1an s.na ¢ 2.11 i bandeq spreetar’,
7.2.3 . . management using . Laura's clubtail, rapids clubtail, seepage Low
Modifications Management / Use flow not restrict waterflow.
culverts dancer
7.2.5 7 Natural System 7.2 Dams & Water 7.2.5 Drainage in r?;:zil:lsvtv}z;rd o Plug ditches that drain temporary pools (i.e., vernal pools) fiz:i:ﬁtszbiu?r’kigj p?erz,v:;vnvei;aldt,r:;ilj ; Low
" |Modifications Management / Use  |forest environments g porary p v p ' 5P £ & P
features emerald
. Disruption of lak . . . .
7 Natural System 7.3 Other Ecosystem |7.3.1 Shoreline N VIS strictly assess buffer strip permits around lake in . .
7.3.1 . . . . . edge near element . . Rainbow bluet Medium
Modifications Modifications alteration particular habitat area.
occurrence (EO)
. 8.1 Invasive Non- . .
8.1.2 8 Invasive and Native / Alien Plants 8.12 Terrestrial Invasive plants Remove invasive plants from bogs. Sphagnum sprite Low

Problematic Species

& Animals

plants

overrunning bogs
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Appendix 6a. Species-level threats and actions (Inverts: Odonates)

PART 1: THREATS PART 2: ACTIONS
Action Priori
IUCN Further Threat (Threat Im atcyt
Code IUCN Level 1 | TUCN Level 2 | TUCN Level 3 | Description (if Conservation Action (WHAT) Associated Species < Ac tior?
needed)
Urgency)
. 8.1 Invasive Non- . . . . .
313 8 Invaswe'and  Native/ Alien Plants 8.1..3 Aquatic Illegal st.ock1.ng of Asses§ risk 0f" stocked ponds to this species. Conduct outreach Spatterdock darner Low
Problematic Species . animals ponds with fish to limit stocking.
& Animals
. 8.1 Invasive Non- . Stocking of . . . . .
313 8 Invaswe'and  Native/ Alien Plants 8.1..3 Aquatic particular creck with Asses§ risk of stocked trout to this species. Adjust stocking Zebra clubtail Low
Problematic Species . animals . areas if necessary.
& Animals rainbow trout
. Work with various counties to target runoff reductions in and Appalachian snal?etaq, black-tipped dgrner,
. 9.1 Domestic & . . .. . Laura's clubtail, rainbow bluet, rapids .
9.1.2 |9 Pollution 9.1.2 Runoff around important habitat area(s). Priority varies from low to . . Medium
Urban waste water . . L . clubtail, seepage dancer, southern sprite,
high depending on SGCN/habitat in question. .
sphagnum sprite
912 9 Pollution 9.1 Domestic & 9.1.2 Runoff Runoff from nearby |Work Wl.th golf.cm.lrse to reduce runoff entering impoundment Atlantic bluet Low
Urban waste water golf course where this species is known to occur.
. 9.2 Industrial & 9.2.2 Acid mine Re.store acid mlr}e dralngge lo'caFlons. Ensure operating r.nlnes Harpoon clubtail, Maine snaketail, .
9.2.2 9 Pollution - . abide by regulations. High priority for mustached clubtail, R Medium
Military Effluents | drainage . s . mustached clubtail, ski-tailed emerald
medium priority for other species.
Appalachian jewelwing. blackwater bluet,
. . burgundy bluet, pale bluet, royal river
9.3 |9 Pollution 9:3 Agricultural & Agricultural runoff Work with farmers to reduce runoff entering nearby stream(s). | cruiser, southern pygmy clubtail, sparkling Low
Forestry Effluents near stream . . . . :
jewelwing, spine-crowned clubtail, splendid
clubtail, superb jewelwing
Appalachian snaketail, black-tipped darner,
fine-lined emerald, Laura's clubtail, little
. 9.3 Agricultural &  9.3.3 Herbicides & . Engag.e local gommunltles on ecologically s.afe mosq.mt(? . blue drago.nlet, mldl.and clubt.all, ram.bow .
9.3.3 |9 Pollution .. Mosquito control reduction tactics. Encourage the use of Bacillus thuringiensis bluet, rapids clubtail, royal river cruiser, Medium
Forestry Effluents | pesticides . - A
(BT) instead of broad adulticides. seepage dancer, Selys' sundragon, southern
sprite, sphagnum sprite, St. Croix snaketail,
Uhler's sundragon, white corporal
. .. Powerline herbicide . . . .. . .
. 9.3 Agricultural & 9.3.3 Herbicides & Lo L Outline conservation areas to avoid herbicide use, especially in .
9.3.3 |9 Pollution .. application killing L Sphagnum sprite Low
Forestry Effluents  |pesticides powerline rights-of-way (ROWs).
bog plants
11.2 Changes in . Sea-level rise . L . . Lo
11.2.2 |11 Climate Change | Geochemical 11'.2'.2 Changes in changing salinity of Manage shoreline erosion in locations where this species is Atlantic bluet Low
. salinity known to occur.
Regimes pond(s)
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Appendix 6a. Species-level threats and actions (Inverts: Odonates)

PART 1: THREATS

PART 2: ACTIONS

Action Priority

Further Threat
IUCN s . . . . (Threat Impact
Code IUCN Level 1 | TUCN Level 2 | TUCN Level 3 | Description (if Conservation Action (WHAT) Associated Species < Action
needed)
Urgency)
. 113 Changes in 11.3.3 Gradual Chmate. change MY Assess impacts of climate change (e.g., range shifts) for these | Beaverpond baskettail, Canada darner, green-
11.3.3 |11 Climate Change |Temperature push this species out . . Low
. temperature change species. striped darner
Regimes of Maryland
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Appendix 6a. Species-level threats and actions (Inverts: Bees)

PART 1: THREATS

PART 2: ACTIONS

Action Priority

Further Threat
IUCN s . . . . (Threat Impact
Code IUCN Level1 | IUCN Level 2 | IUCN Level 3 | Description (if Conservation Action (WHAT) Associated Species < Action
needed)
Urgency)
. L . . . Andrena accepta, Andrena fulvipennis,
Sy . E t d ding th 1 1
1. Residential & Capping of sand 118agC APPTOPTIAE ABCNCIES 1t CISCUSSION Fegarding e ccologica Colletes americanus, Dieunomia
. . value of artificial barrens (e.g., sand pits). Advocate for protection . . . .
1.1 1 Development Commercial mine land for . .. . . . heteropoda, Dieunomia nevadensis, Medium
and/or acquisition. Priority varies from low to high depending on L
Development development . . Epimelissodes comptus, Protandrena
SGCN/habitat in question. o
aestivalis
1. Residential . .
esidentia & Important occurrence | Educate and encourage landowner to set aside space for sand-nesting . . .
1.1 |1 Development Commercial . . e . Cemolobus ipomoeae, Epeolus howardi Medium
on private property  bees. High priority for Cemolobus , low priority for Epeolus .
Development
Andrena accepta, Andrena fulvipennis,
Coelioxys immaculatus, Colletes
. . Educate and encourage businesses to set aside space for sand-nesting americanus, Dieunomia heteropoda,
. 132M & 323 & Important L . . . o .
3.2.3 |3 Energy Production 1r'11ng Quarrles mpo' ANt OCCUTTENCE o, Priority varies from low to high depending on SGCN/habitat in | Dieunomia nevadensis, Epeolus howardi, Medium
Quarrying sand pits on private property . . o
question. Epeolus pusillus, Epimelissodes comptus,
Lasioglossum sopinci, Protandrena
aestivalis
Maintenance rights-
421 '3 Energy Production 4..2 Utility & Service 4.2.% Poyver and of-way (ROWs) Edl.lc.a-te a.nd encourage power company to reduce maintenance Macropis ciliata Medium
Lines service lines could harm host activities in specific area where bee was found.
plants
5.2 Gatherin, 324 Depend on plants
. . . g Poaching/eradication P P Advocate for leaving "weeds" (native thistles, [pomoea ) in areas Cemolobus ipomoeae, Osmia chalybea,
5.2.4 5 Bio Resource Use |Terrestrial Plants or . often thought of as . Low
. of terrestrial plants or where these bees are known to occur. Osmia texana
Fungi . weeds
fungi
. Trampling on . . L.
. 6.1 R tional o . F ff 1 tches of trout lily where this b kny ¢
6.1.2 |6 Human Intrusions Joereationa 6.1.2 Hiking Erythronium (trout cnce ot tatge palcies of trout Ity Where Hus bee Spectes 15 xnown fo Andrena erythronii Low
Activities o occur.
lilies)
7 Natural System 7.3 Other Ecosystem Roads?de mowing of |Create signage an.d mO\IJving reconjlmenda.tions for nearby pollinator Andre.na helianthi, Ar-ta’rena ziziae, Bombus .
7.3 . . . . nectaring and host | areas. Plant roadside wildflowers in certain areas to supplement affinis, Bombus terricola, Colletes nudus, High
Modifications Modifications . . . L .
plants pollinator habitat. Osmia texana, Paranthidium jugatorium
Lasioglossum arantium, Lasioglossum
. . L f (sand, . . . . lorid , Lasiogl hale,
7.4 Removing / 7.4.1 Reducing or 088 0 (Sa‘n y) Conduct prescribed burns in targeted habitat areas, especially sandy J or'z anum astog OSSUI 1y mp ate
7 Natural System . . . barren habitat due to . . i . . Lasioglossum raleighense, Melissodes .
7.4.1 . . Reducing Human ceasing vegetation . coastal plain forests. Priority varies from low to high depending on . . . High
Modifications . vegetation . . o . apicatus, Nomada rubicunda, Nomia
Maintenance control . SGCN/habitat in question, though it is high for most species. . L . .
succession maneei, Osmia felti, Perdita bradleyi,
Protandrena abdominalis
Andrena accepta, Andrena fulvipennis,
7.4 Removing / 7.4.1 Reducing or Loss of (sapdy) ‘ ‘ o ‘ Colletes ameficanus,‘ Dieunomia.
7 Natural System . . . barren habitat due to Remove trees to open canopy in targeted habitat areas. Priority varies heteropoda, Dieunomia nevadensis, .
7.4.1 . . Reducing Human ceasing vegetation . . . . . . . Medium
Modifications . vegetation from low to medium depending on SGCN/habitat in question. Epeolus howardi, Epeolus pusillus,
Maintenance control . L
succession Epimelissodes comptus, Protandrena

aestivalis
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Appendix 6a. Species-level threats and actions (Inverts: Bees)

PART 1: THREATS

PART 2: ACTIONS

Further Threat

Action Priority

IUCN T . . . . Threat Impact
Code IUCN Level1 | IUCN Level 2 | IUCN Level 3 | Description (if Conservation Action (WHAT) Associated Species ( < Ac tior?
needed)
Urgency)
. . L f (sand; Where feasibl t ibed b i tal plai
7.4 Removing / 7.4.1 Reducing or 088 0 (SaTl y) ere feasibie, con.duc‘ prescribed BUrS 1 sandy coastal plain Coelioxys immaculatus, Lasioglossum
7 Natural System . . . barren habitat due to |forests. Where burning is unfeasible, remove trees to open canopy o . . .
7.4.1 . . Reducing Human ceasing vegetation . . N . ; . sopinci, Perdita boltoniae, Sphecodes Medium
Modifications . vegetation instead. Priority is medium for Coelioxys and Lasioglossum , low for
Maintenance control . . brachycephalus
succession Perdita and Sphecodes .
Nonnative species Andrena distans, Andrena erythronii,
. 8.1 Invasive Non- . P Remove invasive species that threaten host and nectaring plants in Andrena geranii, Andrena lamelliterga,
8 Invasive and . . 8.1.2 Terrestrial out compete the . . . . . . . . .
8.1.2 . . Native / Alien Plants . important habitat areas. Priority varies from low to high depending on Andrena phaceliae, Bombus affinis, Medium
Problematic Species . plants hostplant Geranium . . . o
& Animals SGCN/habitat in question. Bombus terricola, Colletes aestivalis,
maculatum. o
Macropis ciliata
. 8.1 Invasive Non- . . . . . ..
312 8 Invaswevand  'Native / Alien Plants 8.1.2 Terrestrial Invasive spe;gles are Augment existing populations of Zizia and encourage garden Andrena iziae High
Problematic Species . plants threats to Zizia plantings.
& Animals
. . . Remove invasive species (e.g., garlic mustard, lesser celandine, and
. 8.1 Invasive Non- . Invasive species . . . . .
8 Invasive and . . 8.1.2 Terrestrial . . other spring non-natives) where native wildflowers (e.g., Arabis, . .
8.1.2 . . Native / Alien Plants compete with spring . . . . Andrena arabis Medium
Problematic Species . plants Cardamine, and Dentaria) are abundant. Survey garlic mustard for this
& Animals ephemerals . L . .
bee; does its presence cause a population sink for this species?
8 Invasive and 8.2 Problematlc 8'2'2. Increased . . Locate native azaleas where this bee is known to occur and protect . .
8.2.2 . . Native Plants & grazing by White-tailed deer . . Andrena cornelli Medium
Problematic Species . from deer browse with fencing.
Animals vertebrates
8 Invasi 843F 1 fi -nati i ti lations. A: fungal
8.4.3 vaswe.and . 8.4 Pathogens Hnga Survey for non-na tve Osm1a§ fiear natve popuiations. ASSess Mneal ' o niq chalybea, Osmia felti, Osmia texana Low
Problematic Species pathogens threats from non-native Osmias.
Pathogen spillover
343 8 Invaswe.and 8.4 Pathogens 8.4.3 Fungal from domesticated |Increase regulations on shipment and screening of commercially Bombus affinis, Bombus terricola Low
Problematic Species pathogens bumblebees reared bees.
(Nosema bombi)
3 Invasive and 8.5 Intrinsic 8.5.2 Depends on Depends on
8.5.2 . . Biological another species that P Augment Oenothera in areas where this bee is known to occur. Epimelissodes comptus Low
Problematic Species | . . °. . Oenothera
Limitations has declined
8 Invasive and 8.5 Intrinsic 8.5.2 Depends on EZSS::; Ozrllrdineri
8.5.2 . . Biological another species that frena & " |Augment Packera flowers in areas where this bee is known to occur. Nomada seneciophila Medium
Problematic Species | . . °. . which in turn
Limitations has declined
depends on Packera
3 Tnvasive and 8.5 Intrinsic 8.5.2 Depends on Depends on vining
8.5.2 . . Biological another species that |beans like Augment climbing beans in areas where this bee is known to occur. Nomia maneei Medium
Problematic Species | . . °. .
Limitations has declined Strophostyles
. 8.5 Intrinsi 8.5.2D d: . .
8 Invasive and o Hnsie CPEnCs on Depends on Augment Monarda punctata populations and create signage and -
8.5.2 . . Biological another species that . . . Protandrena abdominalis Low
Problematic Species | . . °. . Monarda punctata ' mowing recommendations for areas with Monarda punctata.
Limitations has declined
. 8.5 Intrinsi 8.5.2D d: L .
8 Invasive and o HnsIe CPEnCs on Depends on Augment existing populations of Heuchera and encourage garden -
8.5.2 . . Biological another species that . . Colletes aestivalis Low
Problematic Species | . . °. . Heuchera plantings of non-cultivars.
Limitations has declined
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Appendix 6a. Species-level threats and actions (Inverts: Bees)

PART 1: THREATS

PART 2: ACTIONS

Action Priority

Further Threat
IUCN s . . . . (Threat Impact
Code IUCN Level1 | IUCN Level 2 | IUCN Level 3 | Description (if Conservation Action (WHAT) Associated Species < Action
needed)
Urgency)
3 Tnvasive and 8.5 Intrinsic 8.5.2 Depends on Depends on
8.5.2 . . |Biological another species that | Geranium Encourage garden plantings of non-cultivars of Geranium maculatum. Andrena distans Medium
Problematic Species | . . °. .
Limitations has declined maculatum
Depends on
. extensive
9.3.1 |9 Pollution 9:3 Agricultural & 9.3.1 Nutrient loads | Pontederia cordata |Establish and advocate for larger wetland buffers. Melissodes apicatus Low
Forestry Effluents .
beds in healthy
wetlands
11.3 Changes in Range retraction
1133 11 Climate Change  Temperature 11.3.3 Gradual ¥1kely due to R§m0ve invasive species threatening large populations of spring Bombus vagans Low
. temperature change | increased wildflowers.
Regimes
temperatures
' 11.5 Storms & Erosion of coastal Engage l.and m'anagers in d'1scussmn regardm.g dune 'preservatlon. Andrena braccatq, Colletgs speculiferus,
11.5.2 |11 Climate Change 11.5.2 Storm surges Priority is medium for Lasioglossum georgeickworti , low for all Epeolus pusillus, Lasioglossum Low
Severe Weather dunes ) . .
others. georgeickworti, Lasioglossum nymphale
Resource Lack of surveys for
12.2 |12 Other Options 12.2 Resource Needs |information © ¥8 20 Survey for Huchera and this rare bee. Colletes aestivalis Low

collection needs

Heuchera
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Appendix 6a. Species-level threats and actions (Inverts: Ti

ger Beetles)

PART 1: THREATS

PART 2: ACTIONS

Action Priority

Further Threat
IUCN L . . . . (Threat Impact
Code IUCN Level1 | TUCN Level 2 | TUCN Level 3 | Description (if Conservation Action (WHAT) Associated Species < Action
needed)
Urgency)
Maintenance and
. 4.2 Utility & Service 4.2.1 P d ion of . .. . . S
4.2.1 |4 Transportation . oy ervice . °.Wer an EXpansion o POWEL ok with ROW users on ways to mitigate disturbance. Cow path tiger beetle, splendid tiger beetle Low
Lines service lines line rights-of-way
(ROWs)
Utility traffic,
herbicide
. 4.2 Utili ice [4.2.1P licati k . .. . 1 k tiger beetl rth .
4.2.1 |4 Transportation . Utility & Service L ower and ApPRHCAMION, FOTK *  I\york with ROW users on ways to mitigate disturbance. Common clayban yiger heets, fortiem High
Lines service lines blasting, and mowing barrens tiger beetle
on ROWs and utility
roads.
. Use of all-terrain
. 6.1 Recreational . . . . .
6.1.1 |6 Human Intrusions Activities 6.1.1 Motor vehicles |vehicles (ATVs) on |Post signs and prosecute trespassers. Eastern pinebarrens tiger beetle Low
sandy forest roads
. 6.1 R tional . f ATV . . N
6.1.1 |6 Human Intrusions [ oereationa 6.1.1 Motor vehicles Use o son Post signs and prosecute ATV use on the wrong trails. Appalachian tiger beetle Low
Activities stream banks
Vehicles on beach in
. 6.1 Recreational . southern Assateague | . . . . . . . L
6.1.1 |6 Human Intrusions o 6.1.1 Motor vehicles . Limit access to dunes for vehicles using fencing and signage. Ghost tiger beetle, white tiger beetle Low
Activities Island National
Seashore
. Mountain biking on .
. 6.1 R tional o . . . C laybank tiger beetle, th .
6.1.2 |6 Human Intrusions . 'ecj,rea fona 6.1.2 Hiking trails damages Expand habitat area away from trails. 'ommon clayDatL lger bee e' cow pa High
Activities . - tiger beetle, northern barrens tiger beetle
nesting habitat
. 6.1.3 R tional | Rock climbing i . P .
. 6.1 Recreational ecreationa ek GHRDIS 1 Post signs and prosecute trespassers. Work with climbing groups to Common claybank tiger beetle, cow path .
6.1.3 |6 Human Intrusions s use of cliffs and rock non-designated . . o . . . . High
Activities . self-monitor. Discuss possibility of acquiring Haystack Mountain. tiger beetle, northern barrens tiger beetle
faces locations
6.14 |6 Human Intrusions 6.1 -Rgc-reatlonal 6.1 4 Recreational | Trampling of Post signage at boat ramps encouraging boater§ to .reduce disturbance Eastern beach tiger beetle, Puritan tiger Medium
Activities boating beaches from boaters of beaches. Conduct outreach to boating organizations. beetle
Shoreline hardening
that destroys sand Monitor shoreline hardening projects in Environmental Review (ER)
7 Natural System 7.3 Other Ecosystem |7.3.1 Shoreline beaches and . & proJ . Eastern beach tiger beetle, Puritan tiger .
7.3.1 . . . . . closely. Do not let projects undergo development without Natural High
Modifications Modifications alteration promotes the growth . . beetle
. Heritage Program (NHP) involvement.
of vegetation on
exposed cliff faces
7.4 Removing / 7.4.1 Reducing or Los.s of barren .Common claybank t.1ger beetle, 'cow path
7 Natural System . . . habitat due to . . . tiger beetle, eastern pinebarrens tiger beetle. .
7.4.1 . . Reducing Human ceasing vegetation . Conduct prescribed burns in targeted habitat areas. . Sy High
Modifications . vegetation northern barrens tiger beetle, splendid tiger
Maintenance control .
succession beetle
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Appendix 6a. Species-level threats and actions (Inverts: Ti

ger Beetles)

PART 1: THREATS

PART 2: ACTIONS

Action Priority

Further Threat
IUCN L . . . . (Threat Impact
Code IUCN Level1 | TUCN Level 2 | TUCN Level 3 | Description (if Conservation Action (WHAT) Associated Species < Action
needed)
Urgency)
. . Loss of barrens .
7.4 Removing / 7.4.1 Reducing or . Common claybank tiger beetle, cow path
7 Natural System . . . habitat due to . . . . . .
7.4.1 . . Reducing Human ceasing vegetation . Remove trees to open canopy in targeted habitat areas. tiger beetle, eastern pinebarrens tiger beetle. High
Modifications . vegetation .
Maintenance control . northern barrens tiger beetle
succession
8 Tnvasive and 8.1 Invasive Non- 3.1.1 Terrestrial Feral horse trampling
8.1.1 SIVe . |Native / Alien Plants | .’ e and feeding in Continue sterilization work to manage herd size at Assateague. Ghost tiger beetle, white tiger beetle Low
Problematic Species . animals
& Animals swales and dunes
8 Invasive and 8.1 Invasive Non- 8.1.2 Terrestrial Invasive species Remove invasive plant species (e.g., Japanese knot weed and
8.1.2 . . |Native / Alien Plants | " ° P . P P &, Japane Appalachian tiger beetle High
Problematic Species & Animals plants along streams stiltgrass) along streams where this species is known to occur.
8 Invasive and 8.1 Invasive Non- 8.1.2 Terrestrial Invasive species
8.1.2 . . |Native / Alien Plants | " ° Ve SPX Spray herbicides on cliff faces where this species is known to occur. Puritan tiger beetle High
Problematic Species . plants covering cliffs
& Animals
. 8.1 Invasive Non- . Invasive plant . . . .
312 8 lnvaswe'and  ‘Native / Alien Plants 8.1.2 Terrestrial species along Remove 1rl'vaS{ve species (e.g., common reed /Phragmites] ) along Eastern beach tiger beetle Medium
Problematic Species . plants beaches with tiger beetle records.
& Animals beaches
. 8.1 Invasive Non- .
8.1.2 8 lnvaswe'and . |Native / Alien Plants 8.1.2 Terrestrial Common' reed Remove invasive species within swales behind dunes at Assateague. Ghost tiger beetle, white tiger beetle Low
Problematic Species . plants (Phragmites)
& Animals
Lack of connectivity
. between populations
. 8.5 Intrinsic . . . .
8 Invasive and . . means local Move tiger beetles to adjacent habitat to increase the number of . . .
8.5 . . Biological . . Eastern pinebarrens tiger beetle Medium
Problematic Species | . .~ . extirpations could  |populations.
Limitations
lead to larger
declines
Work with the Maryland Department of Agriculture (MDA) to set
. .3 Agricultural .3.3 Herbici Application of ideli i . i . .
933 |9 Pollution 9.3 Agricultural & 9.3 3 ; erbicides & pp 1c§t10n o N guidelines fo.r the use of mosqu.lto. control funds. Make mosqulto Eastern beach tiger beetle Medium
Forestry Effluents | pesticides mosquito adulticides |control on private property opt-in instead of opt-out. Switch from
adulticides to Bacillus thuringiensis (BT).
[1)1.4.C'}tlat1?gesglcn 11.4.1 Overabundant | Increased floods
11.4.1 |11 Climate Change Hre((i:lp; a }orll rains causing washouts of |Consider trapping sediment in locations with extant populations. Appalachian tiger beetle Medium
Y r ologica silt bars
Regimes
Beach erosion from . .
11.5.2 |11 Climate Change 1.5 Storms & 11.5.2 Storm surges |sea-level rise and Assess risks of sea-level rise and develop management plan for Ghost tiger beetle, white tiger beetle High
Severe Weather Assateague.
storm surges
Beach erosion from . . . . .
1152 11 Climate Change 11.5 Storms & 11,52 Storm surges  sea-level rise and Assess risks of sea—l.evel rise anfi devel9p management plan to Eastern beach tiger beetle, Puritan tiger Medium
Severe Weather conserve beaches without harming habitat. beetle
storm surges
Resource . . . .
12.2 |12 Other Options 12.2 Resource Needs |information Lack of surveys Assess Severn River populations after the shoreline hardening event Puritan tiger beetle High

collection needs

from 2021.
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Appendix 6a. Species-level threats and actions (Inverts: Ti

ger Beetles)

PART 1: THREATS

PAI

RT 2: ACTIONS

Action Priority

Further Threat
IUCN L . . . . (Threat Impact
Code IUCN Level1 | IUCN Level 2 | IUCN Level 3 | Description (if Conservation Action (WHAT) Associated Species < Action
needed)
Urgency)
Resource Conduct surveys around current known locations in order to locate Appalachian tiger beetle, eastern beach tiger
12.2 |12 Other Options 12.2 Resource Needs |information Lack of surveys o s d PP g . ’ . g High
. additional populations. beetle, eastern pinebarrens tiger beetle
collection needs
Resource Common claybank tiger beetle, ghost tiger
12.2 |12 Other Options 12.2 Resource Needs | information Lack of surveys (Continue to) conduct surveys on lands with known populations. 4 g '8 & Low

collection needs

beetle, white tiger beetle

6a-61




Appendix 6a. Species-level threats and actions (Inverts: Fireflies)

PART 1: THREATS

PART 2: ACTIONS

Action Priority

Further Threat
IUCN s . . . . (Threat Impact
Code IUCN Level1 | TUCN Level 2 | TUCN Level 3 | Description (if Conservation Action (WHAT) Associated Species < Action
needed)
Urgency)
Assateague
1.3.2 |1 Development 1.3 Tourism & 1.3.2 Cam nds campground abutting Fence off swales near campground at Assateague Bethany Beach firefl: Low
o op Recreation Areas o perou swales with large PEr Buc. Y Y
numbers of fireflies
7 Natural System 7.2 Dams & Water 7:2.1 Water leve.:l Reduced or increased Engage with dam managers to discuss outflow and other conservation .
7.2.1 . . management using | flow rates across e Potomac firefly Medium
Modifications Management / Use possibilities.
dams scour areas
7 Natural System 7.2 Dams & Water | 7.2.5 Drainage in Ditching impeding  |Remove ditches from areas near Atlantic white cedar in order to . .
7.2.5 . . . Mysterious lantern firefly Medium
Modifications Management / Use  forest environments |natural hyrdology restore natural hydrology.
. 8.1 Invasive Non- . Feral horse trampling . . . .
311 8 lnvaswevand  'Native / Alien Plants 8.1"1 Terrestrial and feeding in Fen'ce': off high-quality swales with ﬁreﬂy occurrences. Continue Bethany Beach firefly Low
Problematic Species . animals sterilization work to manage herd size at Assateague.
& Animals swales
3 Tnvasive and 8.1 Invasive Non- 3.1.2 Terrestrial Invasive plants in
8.1.2 . . |Native/ Alien Plants | | ° high-quality forested Remove invasive species within forested peatlands at Assateague. Mysterious lantern firefly Low
Problematic Species . plants .
& Animals peatland habitats
8 Invasive and 8.1 -Invasw.e Non- 8.1.2 Terrestrial Irllvaswe spectes on . . . . . .
8.1.2 . . Native / Alien Plants river scour Remove invasive species along river scour islands. Potomac firefly High
Problematic Species . plants
& Animals ecosystems
. 8.1 Invasive Non- .
8.1.2 8 Invaswe.and . Native / Alien Plants 8.12 Terrestrial Common. reed Remove Phragmites in high-quality saltmarsh areas. Keel-necked firefly, salt marsh firefly Medium
Problematic Species . plants (Phragmites)
& Animals
. 8.1 Invasive Non- . . . . . . o
312 f)rl(l)ll;/lz::;e;:nsd i Native / Alien Plants 8i;12tSTerrestr1al (Cli);;nc;ni tree;:d ie;;r;(t):; 1r;vaswe species (especially Phragmites ) within swales at Bethany Beach firefly Low
P & Animals P gmile: gue.
Potential future use
9.3.3 |9 Pollution 9:3 Agricultural & 9'3? Herblcldes & |of a(.1u'1t1c1de Advocate for no use of pesticides in sensitive habitat areas. Keel-necked firefly, mysterious lantern Low
Forestry Effluents  |pesticides pesticides to control firefly, salt marsh firefly
mosquitoes
Light pollution
9.6.1 |9 Pollution 9.6 Excess Energy  |9.6.1 Light pollution |around campsite and | Advocate for reduced lighting near swales at Assateague. Bethany Beach firefly Low
roads
11.1.1 Chanees in Loss of ice scour
. 11.1 Habitat Shifting |~ °" . ges allows for increased |Cut river scour trees that are becoming overgrown at targeted locations .
11.1.1 |11 Climate Change . vegetation Potomac firefly High
& Alteration . tree growth and (e.g., maples and sycamores).
communities
canopy closure
11.5.1 |11 Climate Change 115 Storms & 11.5.1 Storms & Open canopy due to Replant felled trees in targeted areas, especially Atlantic white cedar. Mysterious lantern firefly Low

Severe Weather

severe weather

storm felled trees
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PART 1: THREATS

PART 2: ACTIONS

Action Priority

Further Threat
IUCN s . . . . (Threat Impact
Code IUCN Level1 | IUCN Level 2 | IUCN Level 3 | Description (if Conservation Action (WHAT) Associated Species < Action
needed)
Urgency)
Beach erosion from . . .
1152 11 Climate Change 11.5 Storms & 11.5.2 Storm surges  sea-level rise and Assess risks of sea-level rise and develop management plan, especially| Bethany Beach firefly, keel-necked firefly, High
Severe Weather for Assateague. salt marsh firefly
storm surges
Resource Keel-necked firefly, mysterious lantern
12.2 |12 Other Options 12.2 Resource Needs |information Lack of surveys Train biologists on firefly identification. Y, Y High

collection needs

firefly, salt marsh firefly
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ppendix 6a. Species-level threats and actions (Inverts: Aquatic Orders, or EPT)

PART 1: THREATS PART 2: ACTIONS
Action Priori
IUCN Further Threat (Threat Im atcyt
Code IUCN Level1 | TUCN Level 2 | TUCN Level 3 | Description (if Conservation Action (WHAT) Associated Species < Ac tior?
needed)
Urgency)
1.1 Housing & 1.1.1 Dense housing Expansion of Ensure that construction near water avoids harming stream through silt
1.1.1 |1 Development apartments near . . . . . . Lobed stone Low
Urban Areas & urban areas habitat or chemical runoff. Avoid cutting trees in order to help with this.
15-Mile Creek
1.1 Housing & 1.1.2 Low-density | Watershed at risk Acquire property directly or through easement(s). Conduct surveys to | Dusky sallfly, lash springfly, Shenandoah
1.1.2 |1 Development . . . Low
Urban Areas housing areas from possible locate any rare species in the area. sallfly
development
Maintenance and
4.2.1 |4 Transportation 4'.2 Utility & Service 4‘2'% Poyver and expansion of power Create a conservation agreement regarding mowing and herbicide use. Variable needlefly Medium
Lines service lines line rights-of-way
(ROWs)
Maintenance and
421 4 Transportation 4..2 Utility & Service 4.2} Poyver and expansion of power |Work with power companies to avoid impacts to small streams that Shenandoah sallfly High
Lines service lines line rights-of-way cross ROWs.
(ROWs)
Construction of
. . transmission . . . .
4.2.1 |4 Transportation 4'.2 Utility & Service 4'2'% Poyver and corridors in western Challer.lge. {mproper lagd use In court Work. with de\{elopers tosite Lash springfly, Shenandoah needlefly Medium
Lines service lines . transmission lines outside of vulnerable drainage basins.
Maryland wildlands
affecting hydrology
Woody plant
732 7 Na.tural S ystem 73 cher .Ecosystem 732 V?getatlon CnCI‘O?Chant Remove encroaching woody plants in sensitive habitat areas. Variable needlefly High
Modifications Modifications succession reducing size of open
bog
. 8.1 Invasive Non- .
8.1.1 8 Invaswevand . |Native / Alien Plants 8'1.‘1 Terrestrial Heml.o ck wooly Continue release of Laricobius nigrinus in targeted areas. Pocahontas sallfly, Shenandoah needlefly Low
Problematic Species . animals adelgid (HWA)
& Animals
912 9 Pollution 9.1 Domestic & 9.1.2 Runoff Work w'1th Prince Ge(?rge s County to target runoff reductions in and Variable needlefly Medium
Urban waste water around important habitat area(s).
9.3 |9 Pollution 9:3 Agricultural & Agricultural runoff Work with farmers to reduce runoff entering nearby stream(s). Lobed stone, vernal springfly Low
Forestry Effluents near streams
933 9 Pollution 9.3 Agricultural & 9.3.3 Herbicides & | Use of mosquito Engage neighborhood near known location(s) regarding ecologically Variable needlefly Medium

Forestry Effluents

pesticides

adulticides

safe mosquito reduction tactics.
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pendix 6a. Species-level threats and actions (Inverts: Cave and Groundwater)

PART 1: THREATS PART 2: ACTIONS
Action Priori
IUCN Further Threat (Threat Im atcyt
Code IUCN Level1 | TUCN Level 2 | TUCN Level 3 | Description (if Conservation Action (WHAT) Associated Species < Ac tior?
needed)
Urgency)
Paraplanaria dactyligera, Stygobromus
1.1 Housing & 1.1.2 Low-density  Development in Acquire springs and surrounding areas Whe.re these species are known caecilius, SQ/gobromus felleri,
1.1.2 |1 Development . . to occur. Prevent runnoff from entering springs. Medium priority for Stygobromus foliatus, Stygobromus Low
Urban Areas housing areas catchment basin(s) . - )
Stygobromus paxillus , low for all others. gracilipes, Stygobromus indentatus,
Stygobromus paxillus
3.2 Mining & 3.2.3 Quarries & Sand and silt filling Communicate with landowner regarding threat. Work to prevent the Paraplanaria dactyligera, Stygobromus
3.2.3 |3 Energy Production Q'ua i g s:;m.d itl; e up spring from ﬂ(())w o fu silt into sprin © g & Vo preve P caZ:;im - oe ’ Medium
g p nearby mine pring. '
Construction of
4.2 Utility & Service |4.2.1 Power and transmission Challenge improper land use in court. Work with developers to site Caecidotea franzi, Sphalloplana
4.2.1 |4 Transportation i Y o corridors in western '8¢ 1mprop . : . elop o P P Medium
Lines service lines . transmission lines outside of vulnerable drainage basins. buchanani, Stygobromus amicus
Maryland wildlands
affecting hydrology
Caecidotea alleghenyensis, Caecidotea
. 8.5 Intrinsic 8.5.2 Depends on Species may rely on franzi, Crangonyx dearolfi,
8 Invasive and . . . - .. . . . .
8.5.2 . . |Biological another species that |waste from declining | Assess threat of declining mammals and their waste. Pseudobaicalasellus holsingeri, Low
Problematic Species | . .~ . . . .
Limitations has declined mammal species Sphalloplana buchanani, Stygobromus
amicus, Stvgobromus emarginatus
. 9.1 Domestic & Yard chemicals, road . . . . .
9.1.2 |9 Pollution Urban waste water 9.1.2 Runoff salt, pet waste Work to reduce runoff entering spring(s). Stygobromus kenki, Stygobromus sextarius High
Caecidotea alleghenyensis, Conasellus
pricei, Crangonyx dearolfi, Procotyla
. Nutrient pollution | Acquire vulnerable locations in drainage basins. Protect springs and typhlops, Pseudobaicalasellus holsingeri,
. 9.3 Agricultural & . h . . . . . .
9.3.1 |9 Pollution Forestry Effluents 9.3.1 Nutrient loads |from agriculture in  |caves by filtering drainage basin through techniques such as Sphalloplana hoffimasteri, Sphalloplana Low
24 drainage basins increasing vegetation and structural elements. pricei, Stygobromus amicus, Stygobromus
biggersi, Stygobromus emarginatus,
Stygobromus pizzinii
932 9 Pollution 9.3 Agricultural & 9.3"2 Soil erosion, g ent pollution Reforest around particular spring edge to reduce sedimentation in the Stygobromus gracilipes Medium
Forestry Effluents sedimentation spring.
Hemlock wooly
. 9.3 Agricultural & 9.3.3 Herbicides &  adelgid (HWA) Advise on where trunk application should be used (instead of Procotyla typhlops, Sphalloplana .
9.3.3 9 Pollution . . : ; . High
Forestry Effluents  |pesticides pesticides near drenching) for HWA. buchanani, Stygobromus amicus
springs
9.4.1 |9 Pollution %:S(t}:rbage & Solid 9.4.1 Garbage Igﬁ;tztrlng of mine Post signage to prevent littering in sensitive habitat areas. Caecidotea franzi High
Remove existing trash and post signage to prevent further litterin, Conasellus pricei, Pseudobaicalasellus
9.4.1 |9 Pollution 94 Garbage & Solid 9.4.1 Garbage Littering of mine in/around articilar habitatirea ﬁ;iﬁtain pate to prevent ent ¢ mausi, Pseudobaicalasellus vandel Medium
o Waste o 8 shaft P ) 8 P 24 Sphalloplana hoffmasteri, Stygobromus

Priority varies from low to high depending on SGCN.

pizzinii
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Appendix 6a. Species-level threats and actions (Inverts: Cave and Groundwater)
PART 1: THREATS PART 2: ACTIONS
TUCN Further Threat ?Fcl:::s:tl)ll;:r;tc};
Code IUCN Level1 | IUCN Level 2 | IUCN Level 3 | Description (if Conservation Action (WHAT) Associated Species X Ac tionf)
needed)
Urgency)
Medium

11.4.1

11 Climate Change

11.4 Changes in
Precipitation &
Hydrological

11.4.1 Overabundant
rains

Silt backing up into
mine pool from
Potomac

Work with National Park Service (NPS) to prevent flooding of the
mine where this species is known to occur.

Pseudobaicalasellus mausi
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Appendix 6a. Species-level threats and actions (Inverts: Other)

PART 1: THREATS

PAR

T 2: ACTIONS

Action Priority

Further Threat
IUCN s . . . . (Threat Impact
Code IUCN Level1 | TUCN Level 2 | TUCN Level 3 | Description (if Conservation Action (WHAT) Associated Species < Action
needed)
Urgency)
I Residential & Important occurrence Educate and encourage landowner to set aside space for
1 1 Development Commercial P . . . £ P A tenebrionid beetle (Schoenicus puberulus) High
on private property reindeer lichen.
Development
Many occurrences in
1.1 Housing & 1.1.1 Dense housing unprotected forest | Establish environmental easements in unprotected forest . L
1111 Development Urban Areas & urban areas remnants near pockets where this species is found. Painted wood fly (Blera pictipes) Low
development
1.1 Housing & 1.1.2 Low-density Ch.ance of xp anfilng Acquire land or establish easment(s) where this species Seth Forest water scavenger beetle (Hydrochus .
1.1.2 |1 Development . adjacent residential |, . Medium
Urban Areas housing areas . is found. spangleri)
neighborhood
1.2 Commercial & | 1.2.1 Commercial & Development in/near . . . . . . . . .
1.2.1 |1 Development Industrial Arcas industrial arcas known habitat Rank and possibly list this species Riley's 13-year cicada (Magicicada tredecim) High
5.2 Gatherin 524 Purple pitcher plant flesh fly (Fletcherimyia
. . . £ Poaching/eradication | Collection of pitcher |Monitor The Nature Conservancy (TNC) site for pitcher | fletcheri) , pitcher plant midge (Metriocnemus .
5.2.4 |5 Bio Resource Use |Terrestrial Plants or . N . . - High
Fungi of terrestrial plants | plants plant poachers. knabi) , pitcher plant mosquito (Wyeomyia smithii),
& or fungi pitcher plant mite (Sarraceniopus gibsoni)
' 5.3 Logging & Wood 5.3.1 Complete Removal of tree Locate and map vernal pools and delmarva bays so that A dytiscid beetle (Hoperius planatus) , Seth Forest '
5.3.1 |5 Bio Resource Use - removal of the forest |cover around vernal |they can be protected and surveyed. Prevent Chesapeake . Medium
Harvesting . . water scavenger beetle (Hydrochus spangleri)
cover pools forest land logging adjacent to vernal pools.
Harvesting forest
. . stands with known . . .
. 53 L Wood |5.3.2 Partial 1 . 1t Maryland Forest t t - .
5.3.2 |5 Bio Resource Use ogglng & Woo arhiatremova occurrences using Consult Maryland qres Service abqu crreumventing A tenebrionid beetle (Helops cisteloides) High
Harvesting of the forest cover . dunes at Pocomoke site to enter logging area.
heavy equipment
compacts soil
Disturbance of the
. thin soil layer . .
6.1.2 |6 Human Intrusions 6.1 Régreatlonal 6.1.2 Hiking supporting Place fences preventing access to Limotettix areas. Eastern sedge barrf:ns leathopper (Limotettix High
Activities ; minuendus)
Eleocharis harmed
by foot traffic
. . . B locks that . . .
7 Natural System 7.1 Fire & Fire 7.1.1 Increase in the |- blocks that are Create burn block rotations so as to avoid burning Eastern sedge barrens leafhopper (Limotettix .
7.1.1 . . . . too large threaten . . Medium
Modifications Suppression fire regime population area all at once. minuendus)
leathoppers
. . Draining of vernal . .
725 7 Na.tu.ral System 7.2 Dams & Water |7.2.5 Dralpage in pools and Delmarva | Plug ditches that drain temporary pools. A dytiscid beetle (Hoperius planatus) , Seth Fo.rest High
Modifications Management / Use | forest environments sy water scavenger beetle (Hydrochus spangleri)
bays with ditches
. Virginia pine and . . . .
730 7 Natural System 7.3 Other Ecosystem |7.3.2 Vegetation Smilax covering Open up canopy with selective tree removal and Eastern sedge barrens leathopper (Limotettix High

Modifications

Modifications

succession

fields

prescribed burns, as appropriate.

minuendus)
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Appendix 6a. Species-level threats and actions (Inverts: Other)

PART 1: THREATS

PAR

T 2: ACTIONS

Action Priority

Further Threat
IUCN s . . . . (Threat Impact
Code IUCN Level 1 | TUCN Level 2 | TUCN Level 3 | Description (if Conservation Action (WHAT) Associated Species < Action
needed)
Urgency)
Woody plant
Natural 1 .3 Other E 1 .3.2 Vegetati h t R hi lants fi i tant . . .
732 7 al u'ra Sys em 7 O : er' cosystem |7 .ege ation encrogc m.en en}ove encroaching woody plants from importan Pitcher plant mite (Sarraceniopus gibsoni) High
Modifications Modifications succession reducing size of open | habitat areas.
bog
7.4 Removing / 7.4.1 Reducing or Loss of barrens
7 Natural System ’ . & T g. habitat due to Conduct prescribed burns in important dune and barren A tenebrionid beetle (Helops cisteloides), a .
7.4.1 R Reducing Human ceasing vegetation . . . . High
Modifications . vegetation habitat areas. tenebrionid beetle (Schoenicus puberulus)
Maintenance control .
succession
7.4 Removing / 7.4.1 Reducing or Loss of barrens
7 Natural System ’ . g o g habitat due to Conduct targeted removal of trees at important habitat . . .
7.4.1 I Reducing Human ceasing vegetation . A tenebrionid beetle (Schoenicus puberulus) High
Modifications . vegetation area.
Maintenance control .
succession
A carpenter ant (Colobopsis mississippiensis) , ash
bullet gall midge (Dasineura pellex) , swollen ash
gall midge (Dasineura tumidosae) , fringetree lace
bug (Leptoypha mutica), a sh leaf gall mite (Aceria
fraxini) , ash flower gall mite (4ceria fraxiniflora) ,
3.1 Invasive Non Assess threat of EAB to these species. Can these species |ash key gall mite (Aceria fraxinivora) , blackheaded
8 Invasive and - . 8.1.1 Terrestrial Emerald ash borer  |survive off of ash resprouts? Survey ash for these ash sawfly (Tethida barda), e ncircled borer .
8.1.1 . . |Native / Alien Plants | . . L . . . . . Medium
Problematic Species . animals (EAB) species. Priority is high for Colobopsis, medium for all | (Agrilus subcinctus), Charlie Brown's flea beetle
& Animals .
others. (Capraita sexmaculata) , eastern ash bark beetle
(Hylesinus aculeatus) , an ash seed weevil
(Lignyodes bischoffi) , an ash seed weevil
(Lignyodes fraxini) , an ash seed weevil (Lignyodes
helvolus) , an ash seed weevil (Lignyodes
horridulus)
Lack of connectivity
3.5 Intrinsic between populations
8 Invasive and . . means local Relocate leafthoppers from high population areas to low Eastern sedge barrens leathopper (Limotettix .
8.5 . . |Biological o . . Medium
Problematic Species | . .~ extirpations could  |population areas. minuendus)
Limitations
lead to larger
declines
. .1 D i k with Pri ! ff . . .
9.1.2 |9 Pollution 9-1 Domestic & 9.1.2 Runoff Work with Prince George's County to target runo Pitcher plant mite (Sarraceniopus gibsoni) Medium

Urban waste water

reductions in and around important habitat area(s).
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Appendix 6a. Species-level threats and actions (Inverts: Other)

PART 1: THREATS

PAR

T 2: ACTIONS

Action Priority

Further Threat
IUCN s . . . . (Threat Impact
Code IUCN Level 1 | TUCN Level 2 | TUCN Level 3 | Description (if Conservation Action (WHAT) Associated Species < Action
needed)
Urgency)
. N Herbicide use in Purple Pltcher plant ﬂesh. fly (F. letcl%erlmyza
. 9.3 Agricultural & 9.3.3 Herbicides & . . . . - fletcheri) , pitcher plant midge (Metriocnemus .
9.3.3 9 Pollution - power line rights-of- |Outline conservation areas to avoid herbicide use. L . . s High
Forestry Effluents | pesticides way (ROWs) knabi) , pitcher plant mosquito (Wyeomyia smithii),
Y pitcher plant mite (Sarraceniopus gibsoni)
. Replacement of
. .. |11.1.1 Changes in . . .
. 11.1 Habitat Shifting . hardwoods with Selectively log/remove loblollies in order to promote . . .

11.1.1 |11 Climate Change & Alteration vegetatlo.n. loblolly pine in hardwood reestablishment. A dytiscid beetle (Hoperius planatus) Medium

communities

eastern Maryland

Resource Purple pitcher plant flesh fly (Fletcherimyia
12.2 12 Other Options 12.2 Resource Needs |information Lack of surveys Survey pitcher plant contents for these species. fletcheri) , pitcher plant midge (Metriocnemus High

collection needs knabi) , pitcher plant mosquito (Wyeomyia smithii)

Resource . . .
12.2 12 Other Options 12.2 Resource Needs |information Lack of surveys C(.)nduct l.)lackh.ght surveys at other locz.mons \.mth A tenebrionid beetle (Schoenicus puberulus) Low

. reindeer lichen in order to survey for this species.

collection needs

Resource Lack of surveys in . .
12.2 12 Other Options 12.2 Resource Needs |information other possible Conduct surveys in other serpentine barrens. Eastern sedge barrens leathopper (Limotettix High

collection needs

occurrence areas

minuendus)
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