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49 EXECUTIVE SUMMARY 

51 The goal of this plan is to provide steps that can increase the abundance and distribution of the Eastern 

52 Black Rail (Laterallus jamaicensis jamaicensis), a federally and state-listed threatened species, in North 

53 Carolina. Actions to conserve, restore, create, and manage Black Rail habitat will benefit many other 

54 species that also depend on coastal and freshwater marshes. This plan draws heavily from the Atlantic 

Coast Joint Venture’s (ACJV) Black Rail Conservation Plan (ACJV 2020), the Species Status Assessment 

56 Report for the Eastern Black Rail (USFWS 2019), and the Eastern Black Rail Management Guidance 

57 document (Watts 2022). Extensive work completed by the Black Rail Conservation Program of the South 

58 Carolina Department of Natural Resources also contributes to this plan. The North Carolina Wildlife 

59 Resources Commission (NCWRC) will lead and implement management actions on NCWRC managed 

lands in collaboration with partners and will support conservation of the Black Rail across the state. 

61 

62 The Eastern Black Rail (hereafter, Black Rail) is one of four subspecies of Laterallus jamaicensis. Black 

63 Rails are the smallest rails in North America, measuring only 10-15 cm (3.94 to 5.90 inches) in length. 

64 These secretive “feathered mice” walk and run under dense herbaceous marsh vegetation in preference 

to flying. As scant research exists about Black Rails, much information on the species comes from field 

66 observations. Historically, their range extended from east of the Rocky Mountains to Massachusetts and 

67 along the Atlantic and Gulf Coasts. 

68 

69 The Black Rail is a marsh dependent bird that breeds in freshwater marsh and high elevation brackish 

and saltwater marshes dominated by water depths less than 3 cm (1.18 inch), with dense, grassy 

71 vegetative cover and few trees or shrubs. Historically, occasional fires maintained their habitat’s dense, 

72 grassy structure. Black Rails appear to construct nests close to the ground in regions with low-growing 

73 marsh vegetation, such as North Carolina’s coastal marshes. The Center for Conservation Biology 

74 comprehensively assessed Black Rail status using literature reviews and field survey results from the last 

150 years (Watts 2016) and determined 90% of detections were in coastal marshes and 10% of 

76 detections were in inland freshwater marshes. 

77 The species’ range contraction and population decline have been significant. Since 1990, the northern 

78 extent of the range has contracted 450 km (about 280 miles) from New England where they are 

79 effectively extirpated, south to New Jersey. Population levels are categorized as effectively zero in the 

Appalachian Plateau and Central Lowlands North American Physiographic Provinces. The population in 

81 Maryland has declined by 90%. Surveys in New Jersey, Delaware, Maryland, and North Carolina in the 

82 late 1980s and early 1990s, and repeated in the mid-2010s, showed a 64% decline in occupancy and an 

83 89% decline in birds detected, equating to a 9% annual rate of decline (USFWS 2019). During surveys in 

84 North Carolina in the 1970s, more than 80 Black Rails were heard calling in one night at Cedar Island 

National Wildlife Refuge (NWR, [Watts 2016]), whereas fewer than 10 were heard in the same locations 

86 during surveys between 2014 and 2017 (Wilson et al. 2015, Smith et al. 2018). As a result of these 

87 findings, Black Rails are listed as threatened under the U.S. Endangered Species Act and in North 

88 Carolina (NCAC 10I .0104). 

89 

The Species Status Assessment population projection model predicts that the Southeast Coastal Plain 

91 Physiographic Province, which had robust available data, and Mid-Atlantic Coastal Plain regions, both of 

92 which occur in North Carolina, were projected to have 35 to 50 years to extinction from present (USFWS 

93 2019). Extinction, as predicted by the model, was driven primarily by habitat loss. 

94 
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95 Historic declines in Black Rail populations were likely caused by human impacts to marshes from filling 

96 and development, ditching and draining for mosquito control, and alterations to hydrology for 

97 agriculture, transportation, and flood control (Watts 2016). Causes of the recent dramatic declines in 

98 the Black Rail population are attributed, at least in part, to marsh loss from global sea level rise, which 

99 has increased about 20-23 cm (7.87 - 9.06 inches) since 1880, with the rate of increase doubling (about 

an 8-cm rise [3.15 inches]) from 1993 to 2017 (Sweet et al. 2017). To offset coastal marsh loss, the 

101 ACJV’s Black Rail Conservation Plan (ACJV 2020) focuses on restoring or creating moist-soil, herbaceous 

102 marsh habitat in non-tidal areas in addition to conserving high elevation tidal coastal marsh. Since 2016, 

103 the ACJV named the Black Rail as one of three focal species and coordinates Black Rail conservation 

104 partners on the Atlantic Coast to promote conservation actions for this species. Population losses due to 

sea level rise will be unsustainable if Black Rail habitat is not created and restored in non-tidal areas 

106 (Watts 2022). Significant conservation actions are needed to recover Black Rail populations. 

107 

108 In North Carolina, needed conservation actions mirror those outlined in the ACJV Plan (2020) and 

109 include the following: 

 Identify areas and initiate projects where non-tidal Black Rail habitat can be created. 

111  Employ and promote appropriate prescribed fire Best Management Practices (BMPs) to 

112 maintain and increase the amount of Black Rail habitat. 

113  Develop and implement BMPs to facilitate coastal marsh migration with partners. 

114  Employ land conservation programs including land acquisition, NCWRC’s Wildlife Conservation 

Lands Program, and other incentives to safeguard current and potential Black Rail habitat. 

116  Assess the potential of existing impoundments to provide Black Rail habitat. 

117  Offer landowner assurances programs such as Safe Harbor agreements. 

118  Work with the North Carolina Department of Agriculture and Consumer Services and other 

119 partners to develop, employ, and promote beneficial agricultural practices. 

https://2017(Sweetetal.2017).To


5 

121 BIOLOGICAL INFORMATION 

122 

123 Listing Status 

124 

125 State 

126  Threatened1 

127  Species of Greatest Conservation Need2 

128  S1, Critically Imperiled3 

129 

130 Federal / Global 

131  Federally listed as Threatened 

132  IUCN Endangered4 

133  G3T1, Critically Imperiled 5 

134 

135 

136 Description and Taxonomic Classification 

137 

138 The Eastern Black Rail (Laterallus jamaicensis jamaicensis ) was described by Browne and Edwards from 

139 individuals discovered in Jamaica in 1760 and formally classified by Gmelin in 1789 (Rallus jamaicensis; 

140 Allen 1900, USFWS 2019). Audubon (1838) described the Eastern Black Rail found in North America from 

141 live specimens obtained near Philadelphia, Pennsylvania. The Black Rail is in the family Rallidae and 

142 order Gruiformes (American Ornithologists’ Union 1998), which contains 34 genera and 134 species. The 

143 genus Laterallus includes nine species, and the Eastern Black Rail is one of four recognized subspecies. 

144 The Eastern Black Rail (hereafter, Black Rail) and California Black Rail (L. j. coturniculus) occur in North 

145 America, while the other two subspecies of L. jamaicensis, L. j. murivagans and L. j. salinasi, occur in 

146 South America in Peru, Chile, and Argentina (Taylor and van Perlo 1998, USFWS 2019). 

147 

148 The Black Rail is the smallest of the rails in North America with a total length of 10-15 cm (3.94-5.90 

149 inches) and wingspan of 22-28 cm (8.66-11.02 inches). The average weight is approximately 35 g (1.23 

150 oz) and tarsal length is 2.24 cm (0.88 inches) in females, and 2.29 cm (0.90 inch) in males (Eddleman et 

151 al. 2020). Overall, males and females are similar in size and appearance. Adults are pale to blackish gray, 

152 with a small black bill and bright red eyes. The chin and throat are lighter gray; nape and upper back are 

153 chestnut-brown or rufous; and back, remiges, and upper rectrices are dark gray to black with small 

154 white spots and sometimes a light amount of chestnut-brown or rufous coloration (Taylor and Van Perlo 

155 1998). Males are typically darker than females, with females having pale gray to white throats (Davidson 

156 1992, Eddleman et al. 2020). Tarsi and toes are brownish gray, or gray to blackish brown (Meanley and 

157 Stewart 1960). 

158 

1 North Carolina Administrative Code. 15A NCAC 10I .0104. (a) 2. A. 2023. 
2 NC Wildlife Resources Commission, NC Wildlife Action Plan, 2015 
3 NC Natural Heritage Program, List of Rare Animal Species of North Carolina, 2024 
4 BirdLife International. 2021. Laterallus jamaicensis. The IUCN Red List of Threatened Species 2021: 

e.T22692353A178666347. https://dx.doi.org/10.2305/IUCN.UK.2021-3.RLTS.T22692353A178666347.en. Accessed 

on 28 February 2024. 
5 NatureServe. 2025. NatureServe Network Biodiversity Location Data accessed through NatureServe Explorer 

[web application]. NatureServe, Arlington, Virginia. Available https://explorer.natureserve.org/. (Accessed: May 

13, 2025). 

https://explorer.natureserve.org
https://e.T22692353A178666347.https://dx.doi.org/10.2305/IUCN.UK.2021-3.RLTS.T22692353A178666347.en
https://approximately35g(1.23
https://3.94-5.90
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Juveniles look like adults but have duller plumage and fewer and smaller white spots and flank markings 

(Bent 1926, Eddleman et al. 2020). Juveniles’ eyes are darker and become red at three months (Flores 

1991, Eddleman et al. 2020). 

Chicks have black down with an “oily greenish sheen” and eyes are dark brownish-olive. The chick’s bill 

is reddish-brown with a small (2-5 mm wide [0.08-0.20 inches wide]) pinkish spot around the nostril 

(Eddleman et al. 2020). 

Black Rail eggs are smooth and buff to pinkish-white, with evenly distributed, fine, brownish or drab 

spots (Bent 1926, USFWS 2019). Mean dimensions of 157 eggs were 26.0 mm (1.02 inches) in length, 

ranging from 24.4-28.1 mm (0.96-1.10 inches), by 19.8 mm (0.78 inches) in width ranging from 18.9-20.4 

mm (0.74-0.80 inches, [Eddleman et al. 2020]). 

Life History 

Although we know little about the life history of these diminutive and highly secretive birds, including 

the age of sexual maturity, this plan summarizes known information from several research studies. Mate 

selection, breeding, and nesting occur from March through August. Nesting begins in May and continues 

through mid-August, with the peak in mid-June (Table 1, USFWS 2019, Watts 2020). Egg laying has been 

documented as early as 19 March in Coastal Texas (Haverland et al. 2021) and mid-April in South 

Carolina (Hand et al. 2021). Watts (2020) obtained 170 historic and current Black Rail breeding records 

from 1836 to 2016, which showed that eggs were found between 3 May and 15 August, with 85% of 

clutches discovered in June and July. He suggests that egg dates do not differ regionally along the 

Atlantic Coast, though there is uncertainty in breeding phenology in the Everglades Ecosystem of South 

Florida. 

Females lay one egg per day during the laying period. Average clutch size from 49 clutches was 7.6 ± 1.3 

eggs, with a range of 4 to 13 eggs. Both the male and female incubate eggs and defend the nest. Adults 

incubate the clutch for 19 to 20 days in Florida (Legare and Eddleman 2001), and in South Carolina, 

adults incubated clutches for 26 days (Hand et al. 2021). Double and triple brooding has been recorded 

in Florida and South Carolina (Flores and Eddleman 1993, Hand et al. 2021). Black Rails can re-nest after 

nest loss (Legare and Edleman 2001). 

Few studies exist of Black Rail population parameters due to their secretive nature, difficulty in accessing 

marsh nesting habitat, and low numbers of breeding pairs. A study of 17 nests in Florida by Legare and 

Eddleman (2001) estimated a 43% nest success and 0.968 daily nest survival rate. Flooding after 

significant rainfall events caused four nest failures and two failures were from predation. Biologists do 

not know how long Black Rails live and no banding return data exist for the species to date. 

Chicks hatch synchronously and remain in the nest for about 24 hours (Davidson 1992a). They are semi-

precocial, remain in the nesting territory, and are fed by their parents for the first few days (Taylor and 

van Perlo 1998, Hand et al. 2021). Hatch dates from 33 nests in South Carolina ranged from 13 May to 

20 August (Hand et al. 2021). Adults were observed with 23 different broods of chicks from 11 May to 22 

August, with half of the observations occurring before 26 June and the remaining half to 22 August 

(Watts 2020). Only one study (Hand et al. 2021) has been published on brood size and chick 

development to date. Mean brood size from 16 broods observed in South Carolina was 3.4 chicks per 

pair ± 1.8 chicks (Hand et al. 2021). 
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Chicks obtain their first juvenal feathers at 42 to 45 days; thus, they may become fledglings as early as 

mid-June and as late as September depending on when eggs are laid (Hand et al. 2021). Fledging can be 

synchronous or asynchronous, resulting in up to three days’ difference in fledging dates in the same 

brood. Fledglings partially molt after three months and have their first pre-basic plumage by winter 

(Taylor and van Perlo 1998, Pyle 2008, Hand et al. 2021). Juveniles partially molt during March or early 

April into their first pre-alternate plumage. Two to three months later, they molt into their alternate 

plumage. 

Following the breeding season and on the breeding grounds, there is a period of flightless molt in adults, 

during which they are extremely vulnerable to predation and environmental perturbations such as fire 

or flooding. In South Carolina, the flightless molt period was 15 August to 11 October (Hand et al. 2021). 

During this time, adult Black Rails molt all remiges and rectrices simultaneously, leaving them unable to 

fly for approximately three weeks (Flores 1991, Pyle 2008, Hand et al. 2021). 

It appears that juvenile California Black Rails typically disperse 10 km (6.21 miles) but may disperse up to 

28 km (17.40 miles) within their metapopulation and more widely up to 100 km (62.14 miles) between 

metapopulations (Hall et al. 2018). Therefore, Eastern Black Rails may exhibit similar behavior and be 

able to colonize new areas with appropriate habitat. Some populations of Black Rails appear to migrate 

south in the winter and north in the spring. Stable isotope analysis showed that Black Rail populations in 

Colorado and Kansas likely migrate, wintering in Texas (USFWS 2019). Biologists suspect, based on data 

from Black Rails killed by collisions with radio and television towers, that northern populations on the 

Atlantic Coast migrate to the Carolinas and farther south for the winter (Watts 2016). However, birds 

have been found in New Jersey in winter (Eddleman et al. 2020); thus, not all Black Rails migrate south. 

Watts (2020) compiled 55 records of Black Rails that indicated migratory behaviors occur from mid-

March through early May and from early September to mid-November. 

Black Rails vocalize before and during the breeding season and are most vocal when they are not nesting 

(Weske 1969, Legare et al. 1999). Calling birds tend to group, apparently locating near one another 

(Kerlinger and Wiedner 1990). Vocalization patterns differ by population and by individual. In Florida, 

Legare et al. (1999) found that birds call most in July, whereas in New Jersey, calling peaks from April to 

mid-May (Kerlinger and Wiedner 1990). Additionally, calling peaks at various times in the diel cycle. 

Some populations vocalize more in the morning, within two hours before and after sunrise, some only 

vocalize during the two hours before and after sunset, and others only vocalize during night hours 

(Legare et al. 1999, Bobay et al. 2018, Eddleman et al. 2020, Butler et al. 2023). Biologists usually detect 

Black Rails using call-response surveys and recorded-call analyses using Autonomous Recording Units 

(ARUs). ARUs are weatherproof recording devices deployed in habitats to record the vocalizations of any 

species of interest. Both sexes respond to call-response survey recordings, although males respond 

more often than females, and response vocalizations differ between the sexes (Legare et al. 1999). In a 

study done in the Pamlico Sound region of North Carolina, detection by ARUs was highest from midnight 

to 4 a.m. (Bobay et al. 2018). However, Bobay et al. suggest that this peak detection window for ARUs 

could reflect a time-period with less background noise from other species that vocalize during daylight 

hours. Call-response surveys conducted by observers from 30 minutes before sunrise to two hours after 

sunrise resulted in similar detection probabilities as those of ARUs, and overall detection probability was 

https://bypopulationandbyindividual.In
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250 increased by using ARUs (Bobay et al. 2018). Call-response surveys done by observers in the morning 

251 and evening hours in Florida revealed that detection was highest in the morning within three hours of 

252 sunrise (Legare et al. 1999). Detecting breeding birds can be confounded by an overlap in migration and 

253 breeding which could occur from March through April. During this period, a small proportion of birds 

254 (2.4%) migrates (Watts 2020). However, habitats are generally considered to be occupied if they have 

255 multiple detections, so this counting of migrants and breeders is likely a minor issue. 

256 

257 Table 1. The annual life-cycle of the Black Rail across the global range, including all subspecies of 

258 Laterallus jamaicensis. Dates are likely to vary with latitude (USFWS 2019). 

259 
260 * Specific timing of juvenile dispersal is unknown. 

261 ** Ongoing studies indicate flightless molt begins around 1 August and finishes by 31 October in SC 

262 (Hand 2023). 

263 *** Not all individuals migrate. 

264 

265 Dietary generalists, Black Rails forage mostly on small animal prey during the growing season and on 

266 seeds in the winter (USFWS 2019). A literature review by Ehrlich et al. (1988) notes that Black Rails eat 

267 insects, crustaceans, and seeds of aquatic vegetation. Black Rails in South Carolina glean invertebrates 

268 including spiders, snails, beetles, katydids, and clams from vegetation and shallow puddles, and 

269 appeared to forage on seeds on the soil surface (C. Hand, personal communication, 5 Mar. 2024). The 

270 most comprehensive study of the California Black Rail’s spring and summer diet to date from 30 birds, 

271 documented that birds consume prey in proportion to its presence in marsh habitats. Consistent with 

272 other geographic regions, arachnids were the most common prey item followed by amphipods, 

273 gastropods, heteroptids, and coleoptids (Hall et al. 2020). 

274 

275 Resource quality, regional conditions, and density-dependent factors likely determine home range size 

276 (Table 2). The following information is a summary of the details in Table 2 below. Males in Florida had 

277 significantly larger home ranges than females (p = 0.0024) during the breeding season (Legare and 

278 Eddleman 2001). In Texas (Haverland et al. 2021) and Louisiana (Johnson and Lehman 2021), home 
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279 range size before the breeding season did not differ by sex. Legare and Eddleman (2001) suggest that 

280 Black Rail home range size may differ by season in regions where water levels fluctuate widely. 

281 

282 Table 2. Home range 1 sizes of the Eastern Black Rail (Laterallus jamaicensis jamaicensis) in salt and 

283 brackish marsh along the Atlantic and Gulf coasts. 

Home Range Size 
n2 State Sex Season Habitat Type Reference 

Mean (ha) Range (ha) 

1.3, SD = 

0.52 
0.82 - 3.1 9 FL M 

Breeding 

(during egg 

laying and 

incubation) 

High elevation salt marsh3 , 

non-tidal relict salt marsh4 

Legare and 

Eddleman 

2001 
0.62, SD = 

0.27 
0.51 - 0.86 6 FL F 

0.52, SD = 

0.36 
0.11 - 1.22 13 TX 

No 

difference 

by sex 

Winter 

Salt and brackish high tidal 

marsh, salty prairie, and 

Baccharis (spp.) shrubland5 

Haverland et 

al. 2021 

0.71, SE = 

0.13 
0.22 - 1.59 13 LA 

No 

difference 

by sex 

Winter and 

Spring 

Saltmeadow Cordgrass 

(Sporobolus pumilus) in high 

marsh 

Johnson and 

Lehman 2021 

3.24 - 1 MD Unkown Breeding Tidal salt marsh Weske 1969 

284 1Mean 95% Minimum Convex Polygon 

285 2Number of Black Rails 

286 3Dominated by Black Needlerush (Juncus roemerianus), Spikegrass/Saltgrass (Distichlis spicata), and Silverling 

287 (Baccharis angustifolia) 

288 4Dominated by Cordgrass (Sporobolus bakeri), Wax Myrtle (Morella [Myrica] cerifera), and Sawgrass (Cladium 

289 jamaicense) 

290 5Dominated by Gulf Cordgrass (Sporobolus spartinae), Saltmeadow Cordgrass (Sporobolus pumilus), Sea Ox-eye 

291 Daisy (Borrichia frutescens), Batis (Batis maritima), Eastern Baccharis (Baccharis halimifolia) and Glassworts 

292 (Salicornia spp.) 

293 

294 Life history traits that may affect management actions such as timing of prescribed fire, impoundment 

295 management, and other habitat management activities are depicted in Table 1 and include: 

296 

297  Black Rails prefer running and walking over flying. 

298  Nesting begins in mid-April in SC. 

299  The range-wide peak clutch period is mid-June. 

300  Adults incubate eggs for approximately 19 to 26 days. 

301  February burns in South Carolina delayed hatching by 23 days. Late winter and early growing 

302 season prescribed burns may delay nesting enough to subject chicks hatched on those breeding 

303 grounds to hurricanes which peak in mid-September. 

304  Chicks become immatures or fledglings at 40 days post-hatch when the first preformative molt 

305 is complete and they can fly. 

306  The adult flightless molt period lasts for three weeks and may peak in mid-September, 

307 coinciding with peak hurricane season. 

308 

309 Habitat 

310 

311 In one of the first modern accounts of the Black Rail, Todd (1977) describes the species as “a bird of wet 

312 meadows.” Currently, populations of Black Rails breed in high elevation salt and brackish marsh, which is 
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313 the zone of coastal marsh that has infrequent or no tidal influence, or inland freshwater marshes and 

314 wet prairies. Ninety percent of Black Rail populations inhabit coastal regions, mostly in high elevation 

salt and brackish marsh (Watts 2016). Various projects yielded no Black Rail detections even in 

316 seemingly suitable habitat, suggesting biologists do not understand all factors influencing habitat 

317 selection (Watts 2016, ACJV 2020, Eddleman et al. 2020, Neice and McRae 2021a). Most often, Black 

318 Rails inhabit remote locations that are inaccessible to people (ACJV 2020). 

319 In general, Black Rails use higher marsh elevations than other marsh birds. They occur along the gradient 

from shallow, constantly inundated strata to moist-soil in high marsh where the soil moisture is 

321 maintained either by rain or king tides (extreme high and low tides that happen during the full or new 

322 moon) in coastal marshes, or rainfall in freshwater marshes (Eddleman et al. 1988, Nadeau and Conway 

323 2015). Three main factors characterize Black Rail habitats: a) moist-soil dominated by variable, gently 

324 sloping topography with sheet water flow and/or areas of very shallow surface water (less than 3 cm 

[1.18 inch]); b) very high-density herbaceous vegetation allowing travel under cover; and c) dense 

326 herbaceous cover with relatively high ground for escape from flooding and dense fine-stemmed 

327 herbaceous vegetation for nesting. Small size, short tarsus length, and the Black Rail’s propensity to run 

328 rather than fly determine its habitat needs (Flores and Eddleman 1995, Legare and Eddleman 1995, 

329 Legare and Eddleman 2001, ACJV 2020, Eddleman et al. 2020, Haverland et al. 2021, Watts 2022). In an 

arid Sierra Nevada landscape, irrigated and spring fed wetlands hold significantly higher numbers of 

331 Black Rails, underscoring the necessity of a permanent, shallow, and dynamic sheet water source 

332 (Richmond et al. 2010). 

333 Gently sloping and variable topography is a necessary component of Black Rail breeding habitat. This 

334 feature offers high ground to keep nests dry, and areas for chicks and molting adults to escape flooding 

from rain or tides (USFWS 2019, Legare and Eddleman 2001, Haverland et al. 2021). Subtle topographic 

336 variation provides wet areas during dry periods and higher biodiversity across variable microhabitats for 

337 foraging (USFWS 2019, Legare and Eddleman 2001, Haverland et al. 2021, Watts 2022). Black Rails will 

338 inhabit tidal or non-tidal impoundments that are actively or passively managed, if sufficient area of the 

339 habitat conditions discussed above is present. 

341 In marshes with the conditions described above, dense herbaceous vegetation structure and cover are 

342 correlated with Black Rail presence more than vegetative species composition. Because they occupy 

343 various inland and coastal marsh types, plant species composition is thought to be less important than 

344 structure (USFWS 2019). Vegetation height in Black Rail habitat ranges from ≤1 m (3.2 feet) in coastal 

areas to taller cattail (Typha spp.) and bulrush (Scirpus spp.) in freshwater marshes (Davidson 1992, 

346 Legare and Eddleman 2001). Across the range, detection increases as vegetation cover and density 

347 increase (Flores and Eddleman 1995, Kane 2011, Legare and Eddleman 2011, Tolliver et al. 2019, Butler 

348 et al. 2023). In Louisiana, Black Rail occupancy rates were highest with increasing stem density when the 

349 number of stems at 0-10 cm (0-3.94 inches) above ground was a count of six or greater stems and had a 

moderate positive relationship to the number of stems at 20-30 cm (7.87-11.81 inches). Vegetation 

351 height above ground and above layers of dead vegetation was also positively correlated with Black Rail 

352 presence (Butler et al. 2023). In Kansas, total dead vegetation thatch cover at 10-20 cm (3.94-7.87 

353 inches) above ground was correlated with Black Rail detections (Kane 2011). Vegetation at nest sites 

354 was found to be denser than surrounding habitat (Spautz and Nur 2002). Occupied sites are dominated 

by open, dense grassy marsh and are not typically comprised of more than 20-30% shrubs or trees. The 

https://3.94-7.87
https://al.2023).In
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presence of woody vegetation indicates higher elevation where Black Rails can escape flooding (USFWS 

2019, Haverland et al. 2021) which may explain why Black Rail occupancy tends to be higher in 

herbaceous marsh vegetation near shrubs and trees or upland forest edge (Roach and Barret 2015). 

However, there is evidence that this proximity may lead to increased predation rates (Watts 2022). 

Plant species in high elevation brackish and salt marshes occupied by Black Rails in the Carolinas include 

areas dominated by Saltmeadow Cordgrass (Sporobolus pumilus), Sand Cordgrass (Sporobolus bakeri, 

[not native to NC]), Coastal Saltgrass (Distichlis spicata), and Black Needlerush (Juncus roemerianus, 

[USFWS 2019]). Hand (2023) has since documented Saltmarsh Bulrush (Scirpus robustus) and Marsh 

Fimbry (Fimbristylis castanea) to be characteristic of Black Rail high elevation brackish and salt marsh 

habitat in South Carolina. High coastal marsh in North Carolina may contain a significant component of 

Sawgrass (Cladium jamaicense), which has been documented in breeding habitat in Florida (Legare and 

Eddleman 2001). Although vegetation structure (cover and density) has a stronger positive relationship 

to Black Rail presence than species composition, plant species composition indicates water level and 

fluctuation. Thus, vegetation types used by Black Rail, especially for breeding, are those that thrive in 

shallower, more stable water levels (Conway and Sulzman 2007, Tolliver 2019, Butler 2023). Juncus 

roemerianus tolerates a wide variety of water and salinity levels and may not be a reliable indicator of 

Black Rail breeding habitat, although it may act as breeding habitat where water levels and water level 

variability are low. Elevation and vegetation alone do not explain Black Rail presence. It is suspected that 

Black Rails are most abundant in appropriate conditions described here and in areas that have a degree 

of sheet water flow (Evens et al. 1991, Richmond 2010). It is unknown whether sheet water flow 

provides higher quality habitat as opposed to a thin layer of surface water that does not flow, or 

whether it is merely correlated with optimal water depth (Watts 2022). 

Nests are bowl-shaped and made of live and dead fine-stemmed emergent grasses, rushes, or other 

herbaceous plants. Nests often have a canopy and ramp made also of fine-stemmed herbaceous 

vegetation (Harlow 1913, Flores and Eddleman 1993) and are constructed under dense vegetative cover 

on or near the ground (Legare and Eddleman 2001). Nests have also been found over very shallow water 

(<3 cm [1.18 inches]; Flores and Eddleman 1993). The mean nest height above ground from 17 nests was 

6 cm ± 2.3 cm (2.36 inches ± 0.91 inches) in Florida (Legare and Eddleman 2001) where the herbaceous 

vegetation height is similar to conditions found in North Carolina. 

Herbaceous emergent wetlands are maintained by disturbance such as fire and changes in water levels. 

In the coastal context, salinity introduced by tides and storms is an important factor in vegetation 

composition as it can kill shrubs and trees. The disturbance factors that maintain herbaceous wetlands 

are therefore required to maintain appropriate Black Rail habitat. Further discussion of habitat 

disturbance regimes can be found in the Conservation Objectives and Actions sections. 

The ACJV defines target Black Rail habitat in the Carolinas as follows (ACJV 2020): 

Tidal habitat is comprised of Saltmeadow Cordgrass (S. pumilus) and Coastal Saltgrass (D. spicata). They 

define secondary vegetation of tidal habitat in the Carolinas as having a significant component of 

Eastern Baccharis (B. halimifolia) at the highest elevations. Marsh Fimbry (Fimbristylis castanea), 

Chairmaker’s Bulrush (Schoenoplectus americanus), Sand Cordgrass (S. bakeri [not known in NC]), Black 

Needlerush (J. roemerianus), and Sea Ox-eye Daisy (Borrichia frutescens) are important components of 

habitat at elevations just below those where shrubs typically grow (Hand 2018). 
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401 

402 Managed tidal impoundments are comprised of Sand Cordgrass (S. bakeri [not known in NC]); 

403 Chairmaker’s Bulrush (S. americanus); Saltmeadow Cordgrass (S. pumilus); Coastal Saltgrass (D. spicata); 

404 Sturdy Bulrush (Bolboschoenus robustus); and Cattails (Typha spp. [Roach and Barrett 2015, Hand 

2018]). Tidal impoundments are not likely to be a long-term habitat option for Black Rails in North 

406 Carolina, however, due to the increased rate of sea level rise, and availability of better habitat 

407 restoration and creation options. 

408 

409 Managed non-tidal impoundments, wet meadows, and freshwater marshes are dominated by native 

bulrush, sedge, and spikerush species, and/or cattails, and have a secondary component of dense 

411 overhead grassy vegetation of any native species. 

412 

413 Black Rail habitat features described above are summarized as follows. 

414  Water and pools less than 3 cm (1.18 inches) in depth. 

 Grass-dominated high elevation coastal marshes or freshwater marshes with less than 20% 

416 shrub or tree cover, naturally maintained by occasional fire and hydrology. 

417  Dense herbaceous vegetative cover. 

418  Moist-soil. 

419  Gently sloping and variable topography. 

 Fine-stemmed dense herbaceous vegetation for nesting above water level. 

421 

422 Distribution and Population Status 

423 

424 Black Rail populations may have always been low in abundance and patchily distributed due to their specific 

habitat niche requirements (Watts 2022). A recent assessment of the status of Black Rails in the Atlantic and 

426 Gulf states by Watts (2016) and Watts et al. (2017) reviewed 150 years of literature and records for the 

427 species. Historically, the Black Rail ranged from Massachusetts to Florida along the Atlantic Coast, Florida to 

428 Texas on the Gulf Coast, and into the interior of the United States to Colorado (Watts 2016, Watts et al. 2017, 

429 USFWS 2019, Figure 1). The geographic range has contracted recently by 450 km (about 280 miles) along the 

Atlantic Coast, limiting it to disjunct marshes from New Jersey, south to Florida, and to marshes in Texas 

431 (Watts et al. 2016) and Louisiana (Butler et al. 2023). Breeding populations also remain in Colorado and 

432 Kansas (USFWS 2019). Historically, 90% of Black Rail detections have been in salt or brackish coastal marsh 

433 and the remainder in freshwater inland sites (Watts et al. 2017). Overall, records of birds from the interior 

434 have always been uncommon; however, inland areas are under-sampled (Watts 2016). In North Carolina, 

data from hundreds of call-response surveys from 2014 to 2018 have documented the Black Rail in a handful 

436 of coastal marshes, but not elsewhere (Wilson et al. 2015, Smith et al. 2018, Neice and McRae 2021a). 

437 

438 These studies reveal that the Black Rail population in North Carolina has declined significantly. Most historic 

439 records actually came from the Mountains and Piedmont where they were found in wet meadows and 

hayfields, which replaced cleared forests (Watts 2016). However, there have been no records outside the 

441 Coastal Plain since 2005 (Watts 2016). Extensive breeding season surveys for Black Rails on the Coastal Plain 

442 of North Carolina were conducted by the Center for Conservation Biology (CCB) in 2014, 2015, 2017, and 

443 2018 (Wilson et al. 2015, Smith et al. 2018). These data and those from other studies (e.g., Watts 2016, 

444 Bobay et al. 2018, Neice and McRae 2021a) indicate the current presence of the Black Rail in only a few areas 

on the mid-coast of North Carolina including Swanquarter and Cedar Island National Wildlife Refuges (NWR), 
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446 Piney Island, and five other locations. In 1973, there were more than 80 Black Rails calling within accessible 

447 areas of Cedar Island NWR on one night (Watts 2016). Davis et al. (1988) heard 96 calls of the Black Rail in 

448 Cedar Island NWR during transect surveys. In the 1980s, approximately 74 Black Rails were detected from the 

449 bridge across Cedar Island NWR (J. Fussell, personal communication, 23 Sept. 2023). During surveys of Piney 

450 Island in 1992, 19 birds were detected (Watts 2016). There have since been five surveys at Piney Island from 

451 2011 to 2022 and detections ranged from 6 in 2014 to 42 in 2018 (USMCAS unpublished data). In 2014 and 

452 2015, the CCB detected 22 individual Black Rails at Swanquarter NWR, Cedar Island NWR, and five other 

453 locations, including two sites in Northeast North Carolina. Surveys in 2017 by the CCB of the same areas 

454 surveyed in 2014 and 2015 resulted in the detection of only 9 individuals at Cedar Island NWR (Smith et al. 

455 2018). No Black Rails were detected during CCB surveys in 2018, which focused on inner Coastal Plain 

456 potential Black Rail habitat, sites where Black Rails were previously detected along the coast and transects 

457 within Cedar Island NWR. 

458 

459 
460 

461 Figure 1. Historic and current breeding distribution of the Eastern Black Rail (USFWS 2019). 

462 

463 

464 THREAT ASSESSMENT 

465 

466 Reason for Listing 

467 

468 Black Rails are listed as threatened under the U.S. Endangered Species Act. Current estimates of 

469 breeding pairs for each Atlantic and Gulf state are: 0 pairs from Massachusetts to New York, and 0 pairs 

470 in West Virginia, District of Columbia, Tennessee, Alabama, and Mississippi; 40-60 pairs in North 

471 Carolina; 40-60 pairs in New Jersey; 15-30 pairs in Maryland; 0-10 pairs in each of Delaware, Virginia, 

472 and Louisiana; 50-100 pairs in South Carolina; 100-500 pairs in Texas; and 200-500 pairs in Florida. 

473 Populations have experienced an average annual decline of 9% since the 1990s (Watts 2016). 

474 
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The Species Status Assessment projection model consisted of 5,000 simulations of model replicates for 

476 various habitat condition scenarios and found that all populations are projected to go extinct by 2100 if 
477 no action is taken. The Southeast Coastal Plain Physiographic Province, which had robust available data, 

478 and Mid-Atlantic Coastal Plain regions, both of which North Carolina is a part, were projected to have 35 

479 to 50 years to extinction from present conditions in these scenarios. Extinction was driven by habitat 

loss (USFWS 2019). 

481 

482 Sea level rise is likely causing coastal Black Rail declines, and Black Rails using high elevation brackish 

483 and salt marsh may have reproductive rates that are too low to sustain populations due to higher-than-

484 normal flooding (Watts 2022). Given the steep decline in numbers of Black Rails in North Carolina and 

the rates of sea level rise and coastal development, it is likely that the subspecies will continue to 

486 decline in North Carolina if no actions are taken to conserve, restore, and create habitat. In fact, 

487 increased sea level coupled with more frequent and extreme flooding from tropical storm systems have 

488 likely contributed to the significant fall in Black Rail numbers (Watts 2022). 

489 

Factors considered as causes for Black Rail declines: 

491  Global sea level has increased 20-23 cm (7.87-9.06 inches) since 1880 at a rate of 0.114-0.14 cm 

492 (0.045-0.055 inches) of rise per year to 1993. From 1993 to 2016, the rate of rise doubled to 

493 0.28 cm (0.11 inches) per year, equating to an 8-cm (3.15-inch) rise (Sweet et al. 2017). 

494  Sea level rise along the North Carolina coast is effectively three to four times the global rate due 

to the Atlantic Meridional Overturning Current along the northeast Atlantic Coast. The 

496 associated low-pressure conditions of this current result in increased sea level (Sallenger et al. 

497 2012). 

498  Ninety percent of Black Rail breeding season records are from coastal high marsh habitat and 

499 the species is sensitive to extremely small, centimeter-level changes in water depth. 

 Population declines became evident in the 1990s about the same time as the rate of sea level 

501 rise started increasing. Most populations could be extirpated by sea level rise if habitat is not 

502 created and restored (USFWS 2019, ACJV 2020, Watts 2022). 

503  It is evident from historical and current breeding records that Black Rails declined significantly 

504 before the 1990s due to filling of high marsh areas and development for housing and 

transportation, marsh draining and ditching for mosquito control, and hydrological manipulation 

506 for agriculture and flood control (Watts 2016). More than 90% of native grasslands and their 

507 associated wetlands in the eastern United States have been lost due to agricultural expansion 

508 (Sampson and Knopf 1994) and 50% of wetlands in the conterminous United States have been 

509 converted to agriculture and other uses (Dahl 1990). 

 Much coastal marsh habitat in North Carolina has been altered by agricultural and other 

511 development practices, decreasing its function as Black Rail habitat. Activities that alter habitat 

512 function include draining by ditching, planting row crops or pine trees, development (residential, 

513 business, industrial), road construction, and modification of hydrology (channelization of 

514 streams and creeks, drainage ditches, dredging channels). 

 In the last nationwide reporting period (2004 to 2009), salt marsh losses were three times 

516 greater than losses recorded from 1999 to 2004. Eighty-three percent of these declines were 

517 related to sea level rise (Dahl 2011). 

518  Because coastal marsh elevation changes are minute and elevation conditions of adjacent 

519 uplands are relatively unknown, it is highly uncertain whether Black Rail coastal marsh habitat 

conditions will migrate inland as sea levels rise. 

521 

https://rateof0.114-0.14


525

530

535

540

545

550

555

560

565

• 15 

522 Present and Anticipated Threats 

523 

524 Conservation partners conducted a rigorous Black Rail threats analysis in 2018 which culminated in the 

Black Rail Conservation Plan (ACJV 2020) and determination that sea level rise is the greatest threat to 

526 Black Rails currently and in the future. The latest Sea Level Rise Technical Report (NOAA 2022) projects a 

527 0.6- to 2.2-m (1.97- to 7.21-foot) sea level rise for the U.S. (above 2000 levels) by 2100, with east coast 

528 levels being 0-5 cm (0-1.97 inches) above the U.S. average. In the U.S., moderate, typically damaging 

529 flooding (0.85 m [2.79 feet] above mean higher high water [MHHW]) is expected to increase from 0.3 

events per year to four events per year by 2050. Major flooding (1.2 m [3.94 feet] above MHHW) is 

531 expected to increase to 0.2 events per year from the current 0.04 events per year. 

532 

533 Residential development is the second highest threat to Black Rails because brackish and saltmarshes in 

534 many areas cannot migrate inland due to hardened shorelines, roads, and development activities. 

Increased temperatures and drought further threaten Black Rails because warming temperatures and 

536 changing precipitation patterns will affect habitat parameters Black Rails are dependent on, including 

537 availability of a constant source of shallow water. Increased temperatures not only lead to drying of soils 

538 but are related to reduced precipitation and extreme storms. This boom-and-bust pattern of 

539 precipitation could easily extirpate Black Rails, especially from lower quality habitats. Additionally, Red 

Imported Fire Ants (Solenopsis invicta), prevalent in North Carolina, can kill chicks (Legare and Eddleman 

541 2001) and are an additional source of mortality. 

542 

543 The Black Rail relies on open, grassy, and wet early successional habitat, which requires regular 

544 disturbance to limit growth of shrubs and trees. Because population levels of the Black Rail are low, 

habitat management activities intended to mimic the disturbance needed to maintain appropriate 

546 habitat can pose a significant threat of direct and indirect mortality from which populations may not 

547 recover. Poorly timed prescribed fire poses a threat to Black Rail populations if the fire return interval is 

548 too brief and if fire occurs shortly before or during peak nesting season or during the adult flightless 

549 molt period. The species appears to nest in a clumped, semi-colonial distribution and nests are likely 

placed at relatively higher elevations. As a result, groups of nests have been destroyed during fires 

551 (Legare and Eddleman 2001). Flightless young and adults may not be able to escape rapidly moving, 

552 unbroken fire. Prescribed burns conducted during dry conditions could reduce marsh elevation by 

553 burning through soil and the root systems of vegetation. In addition, if prescribed fire is conducted 

554 shortly before the nesting season reproductive success and survival could be reduced because 

vegetation cover will be inadequate (USFWS 2020). The subsequent summary of threats lists additional 

556 threats from high to lower risk. 

557 

558 Summary of Threats 

559 

Summary of threats in North Carolina identified in Black Rail Conservation Plan (ACJV 2020): 

561  Sea level rise: 

562 o Loss of nests, hatchlings, and fledglings from an increase in tidal flood days and flooding 

563 during extreme storm events. 

564 o Habitat loss from conversion of high elevation brackish and saltmarsh to low salt marsh 

or open water. 

566  Increased temperatures, drought, and extreme rain events will both dry and flood habitats. 
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 Land use practices and shoreline hardening that preclude coastal marsh migration, especially 

residential, transportation, and other development of or near high marsh habitat. These 

practices effect “coastal squeeze” such that high marsh areas are confined between hardened 

shorelines and migrating low marsh, resulting in decreased total area of high marsh habitat and 

decreased capacity for high marsh migration toward the uplands. 

 Agricultural practices that result in loss of wet meadows and other nontidal herbaceous 

wetlands. 

 Prescribed fire practices conducted during the nesting, chick-rearing, and flightless adult molt 

periods, and that do not leave sufficient areas of refugia, or use ignition tactics that create large, 

fast-moving fires with few escape routes for Black Rails. 

 Shrub encroachment into herbaceous marshes due to a lack of prescribed fire. 

 Disease (e.g., West Nile Virus [Beissinger et al. 2022], highly pathogenic avian influenza). 

 Harassment of Black Rails by people (e.g., using call-back audio lures, presence in nesting 

habitat, and flushing birds). 

 Increased abundance of invasive animal and plant species in marsh habitats. 

Historic and Ongoing Conservation Efforts 

A thorough source of information on historic conservation efforts can be found in Watts (2021), which 

was used as a reference for the information in this section. Virtually no information was collected about 

the Black Rail until 100 years after its species description. Work to assess the status of the Black Rail was 

not initiated until the late 1980s after most habitat destruction had already occurred. This first attempt 

at assessment consisted of a report titled, “Migratory Nongame Birds of Management Concern” 

(USFWS 1987), after which three baseline surveys were completed by the early 1990s in New Jersey, 

Maryland, and South Carolina. During the subsequent 15 years, while the rate of sea level rise was 

increasing, very little work was done on Black Rails in the eastern United States. The Maryland 

Department of Natural Resources conducted Black Rail surveys in 2007, which showed a dramatic 

decline in detections and led the Center for Conservation Biology at the College of William and Mary to 

form the Eastern Black Rail Conservation and Management Working Group in 2009. The Atlantic Coast 

Joint Venture (ACJV) chose the Black Rail as one of three focal species for conservation action and 

assumed coordination of the Black Rail Working Group in 2016, which led to the Black Rail Conservation 

Plan (ACJV 2020). Surveys and research conducted by the ACJV partners and the Center for Conservation 

Biology informed the Federal Species Status Assessment (SSA) published in 2019 and the Federal listing 

in 2020. This conservation plan draws from all documents produced by the historic conservation efforts, 

and the North Carolina state listing was changed in 2022 to mirror the federal listing. The U.S. Fish and 

Wildlife Service (USFWS) is currently updating the SSA and may reconsider whether to list the species as 

federally endangered. 

There were no systematic surveys for the Black Rail in North Carolina before the 2000s and the most 

comprehensive surveys began in 2014. Five years of extensive surveys for the Black Rail were conducted 

by the Center for Conservation Biology (Wilson et al. 2015, Smith et al. 2018, Paxton 2023) in the coastal 

region of North Carolina. 

To date, there has been limited habitat management and no population manipulation directly intended 

to enhance the population of the Black Rail in North Carolina. However, staff working on NCWRC game 

lands report that prescribed fire on one game land may have facilitated migration of the high elevation 
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613 brackish marsh more than 91 m (100 yards) in some areas where marsh-edge forested wetlands were 

614 burned. There have been efforts by NCWRC to acquire land for Black Rail habitat, with hundreds of acres 

of brackish marsh acquired in the Cedar Island area. Other land acquisition projects are being pursued 

616 near other core Black Rail population areas. 

617 

618 

619 CONSERVATION GOAL AND OBJECTIVES 

621 Conservation Goal 

622 

623 The conservation goal and objectives of this plan mirror those of the Atlantic Coast Joint Venture’s Black 

624 Rail Conservation Plan (BRCP [ACJV 2020]). The goal over the species’ range is to prevent further decline 

in Black Rail population levels and to increase the population three to seven times above current levels 

626 by 2056. The BRCP states that North Carolina, South Carolina, and Georgia should collectively aim for a 

627 minimum of 625 pairs by 2056, with half occurring in non-tidal areas and half in tidal areas. These areas 

628 correspond to a total habitat acreage among these states of 728 hectares (1,800 acres) of non-tidal 

629 habitat and 728 hectares (1,800 acres) of tidal habitat. For North Carolina, assuming the current 

population is 40 breeding pairs, this would equate to a goal of increasing the number of breeding pairs 

631 to 167 by 2056; an increase of 5.5 breeding pairs per year on average in North Carolina. 

632 

633 In terms of additional habitat acreage goals of the BRCP, North Carolina must restore or create about 16 

634 hectares (39 acres) per year; a total of 243 hectares (600 acres) of non-tidal and 243 hectares (600 

acres) of tidal habitat by 2056. These habitat targets are based on a conservative estimate of home 

636 range size (Table 2). However, conserved habitats must be embedded in a significantly larger landscape 

637 of suitable wetland habitats. Large areas of habitat should be prioritized for conservation actions over 

638 small patches of apparently suitable habitat. However, small habitat patches that occur adjacent to large 

639 areas of potentially suitable habitat are likely important to manage and conserve. 

641 Conservation Objectives 

642 

643 Objectives needed to achieve these goals are derived from the Black Rail Conservation Plan (ACJV 2020). 

644 Specific North Carolina objectives for Black Rail conservation are: 

1. Implement and promote prescribed fire BMPs that are beneficial to Black Rails, their habitat, 

646 and prey resources. 

647 2. Protect high elevation coastal marsh from effects of sea level rise to the maximum extent 

648 possible. Contribute to the development and implementation of BMPs to facilitate coastal 

649 marsh migration. 

3. Restore or create shallow water herbaceous wetlands in non-tidal and inland areas near Black 

651 Rail detections. 

652 4. Conduct and promote targeted impoundment management. 

653 5. Contribute to the development and implementation of compatible agricultural BMPs. 

654 6. Conserve lands with existing or potential Black Rail habitat. 
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7. Conduct surveys and research to identify breeding habitat, breeding phenology, prey 

resources, and the adult flightless molt period, to inform timing of habitat restoration and 

management actions. 

8. Engage and collaborate with conservation partners and private landowners in Black Rail 

surveys and habitat creation, restoration, and management. 

The Role of Fire in Black Rail Habitat 

Black Rail habitat has suffered from fire suppression and subsequent encroachment of woody 

vegetation into herbaceous wetlands. Prescribed fire is an important tool used to manage and restore 

habitat (USFWS 2020). However, little is currently known about the effects of prescribed fire on Black 

Rail habitat and populations. Because Black Rail habitat likely benefits from fire, but species populations 

are dangerously low and relatively large groups of birds can be killed, directly or indirectly, by poorly 

timed fire, adhering to BMPs in the 4(d) rule (USFWS 2020) and researching prescribed fire regimes and 

Black Rail response is extremely important. The relationship of fire to Black Rail occupancy and optimal 

habitat conditions is an active topic of adaptive management research. 

Historically, Black Rail habitats would have burned periodically during lightning strikes and growth of 

shrubs was suppressed (Nyman and Chabreck 1995, Grace et al. 2005). Black Rails have been found to 

display a clumped spatial distribution (Taylor and Van Perlo 1998, Watts 2016, USFWS 2019), so burns 

covering large areas without wet escape habitat with dense cover may kill entire groups of birds (Legare 

et al. 1998). The need to maintain or enhance marsh elevations relative to sea level rise conditions 

further complicates the use of prescribed fire. Improperly timed fires that occur in dry conditions or 

when marshes are not flooded can destroy marsh soils and plant root systems, leading to elevation 

decrease. Fires in peat soils that lack sufficient moisture can result in wetland conversion to open water. 

Too frequent or improperly timed burns can decimate prey resources by preventing prey recolonization 

(Nyman and Chabreck 1995). Fire lines placed in Black Rail habitat can also lead to unintended habitat 

damage. If prescribed fire can be planned to avoid or sufficiently minimize Black Rail mortality and 

negative breeding habitat impacts while producing the prey source, vegetation, and elevation conditions 

necessary for Black Rail population growth, then prescribed fire will be beneficial to the Black Rail. 

The best available information currently suggests Black Rail abundance may not be negatively impacted 

by properly timed fire and that fire is necessary in Black Rail habitat to maintain dense herbaceous 

vegetation with a low proportion of shrubs (Legare et al. 1998, Conway et al. 2010, Tolliver et al. 2019, 

Haverland et al. 2021, Butler et al. 2023). Due to the threat of direct mortality, it is essential to 

implement slow-moving, patchy burns that result in sufficiently large, unburned areas within a 

management boundary at the minimum frequency required to reduce shrubs to less than 20% coverage 

of the high marsh. Fires should be conducted at times when marshes are flooded or soils are wet, when 

dense herbaceous vegetation regrowth would occur most quickly, and when shrubs would be killed 

(USFWS 2020). Regardless of the Black Rail’s ability to fly, it favors running and rarely takes flight, so 

special care to allow escape by foot is important. It is essential to avoid fire practices that would directly 

kill significant numbers of Black Rails such as ring fires or complete burns over large areas (Legare et al. 

1998, Grace et al. 2005). Fire prescriptions that leave some areas of dense vegetation (escape cover) 
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unburned are also important to reduce predation. One study found that Black Rails were depredated by 

multiple bird species when vegetation was made sparse (Evens and Page 1986). Patchy burns that occur 

during the growing season may also be used to achieve the desired prescribed fire outcomes. A slow-

moving prescribed burn in Florida during August, under proper soil and weather conditions, resulted in a 

burn that left 0.04- to 0.81-hectare (0.1- to-2.0-acre) habitat patches intact and resulted in no observed 

Black Rail mortality (Legare et al. 1998). Conway et al. (2010) recommend that less than 15% of marsh 

habitat be burned at any one time. The USFWS 4(d) Rule (USFWS 2020) states that for tracts greater 

than 259 hectares (640 acres), 50% of Black Rail habitat on the tract should be maintained as unburned 

in any given calendar year. The USFWS 4(d) Rule further states that within each burn unit, 10% of the 

burn unit should be left as unburned, dispersed patches of habitat that should be no smaller than 9.29 

square meters (100 square feet) in size. 

Early growing season burns will likely limit shrub encroachment most effectively (Streng et al. 1993, 

Drewa et al. 2002, Barlow et al. 2015). However, if fires are conducted too close to the peak of nesting, 

Black Rail populations could experience reduced productivity for that season. Early growing season 

burns should result in a mosaic of small, burned areas interspersed with appropriate habitat for 

renesting (USFWS 2019). Prescribed fire early in the growing season likely causes delay in nesting. Burns 

conducted in February in South Carolina resulted in a later mean hatch date from nine nests of 18 July ± 

28.1 days, compared to areas that were not burned where the mean hatch date from 24 nests was 25 

June ± 30.8 days (Hand et al. 2021). Moreover, this timing may result in more flightless young at risk of 

flooding during peak hurricane season in September. Once the response of Black Rails to prescribed fire 

is better understood in North Carolina, changes to management actions can be made in an adaptive 

management framework. 

Objectives of Prescribed Fire in Black Rail Habitat Management 

Objectives include the following: 

 During fire line creation, avoid placing fire lines in Black Rail breeding habitat (herbaceous 

wetlands adjacent to the tree line or areas not dominated by J. roemerianus) and avoid lowering 

the elevation of high marsh soils during fire line creation. 

 Minimize mortality at all life stages. 

 Reduce shrub coverage to 20% or less and prevent succession to shrubland. 

 Promote rapid regrowth of dense herbaceous cover by the time of nesting. 

 Increase plant diversity, especially in areas dominated by S. pumilus and D. spicata. 

 Maintain or increase marsh surface elevation. 

 Conduct prescribed fire when wetlands and wetland vegetation are wet enough to result in a 

patchy burn. 

 Maintain or increase Black Rail prey. 

 Aid coastal marsh migration. 

CONSERVATION ACTIONS 

1. Habitat Management 

https://than9.29
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742 

743 A. Prescribed Fire 

744 

Guidance in the USFWS 4(d) Rule will be followed (USFWS 2020) for conservation actions 

746 that call for prescribed fire. The following includes the 4(d) Rule guidance regarding using 

747 caution when implementing prescribed fire and other fire management activities in high 

748 marsh habitats, especially in or near breeding habitat. 

749 1) To the maximum extent possible, avoid placing fire lines in Black Rail high marsh 

breeding habitat or potential breeding habitat. Avoid creating fire lines in areas with 

751 herbaceous marsh grasses not dominated by Black Needlerush (Juncus roemerianus) or 

752 areas adjacent to the tree line. If impacts are unavoidable, only cross habitat in a 

753 perpendicular manner in the narrowest band of habitat when machinery cannot go 

754 around potential breeding habitat. 

2) Maintain a fire return frequency at a rate necessary only to limit shrub cover to less than 

756 20% in the high marsh. 

757 3) Conduct prescribed fire in winter or as early in the growing season as possible to reduce 

758 woody vegetation cover to less than 20% of the high marsh and to minimize the loss of 

759 eggs and chicks. 

4) Apply prescribed fire in weather conditions that will result in very slow moving, patchy 

761 burns with broken fire boundaries. 

762 5) Use tactics that provide unburned refugia and avoid complete burns. 

763 6) Avoid fires with long, unbroken boundaries and fires that come together in a short 

764 period of time (e.g., ring fires). 

7) When using aerial ignition, avoid large, fast-moving fires. 

766 8) Ignition tactics, flame lengths, and rate of spread should avoid trapping Black Rails by 

767 allowing escape routes. 

768 9) Aim to achieve patchy fires with unburned refugia, including approximately 10% of the 

769 burn unit with dispersed patches of unburned area at least 9.29 square meters (100 

square feet) in size. 

771 10) For tracts greater than 259 hectares (640 acres), follow all guidance above and conduct 

772 burns such that less than 50% of habitat and breeding habitat is burned in any calendar 

773 year. 

774 11) For smaller tracts, follow all guidance in i to viii above, but such that at least 10% of the 

burn unit is unburned and can serve as escape habitat for Black Rail. 

776 

777 B. Marsh Migration 

778 

779 1) Once effectiveness of coastal marsh migration techniques is better understood, 

facilitate coastal marsh migration through methods deemed appropriate, which may 

781 include prescribed fire, terracing and contouring slopes on degraded lands adjacent to 

782 high elevation coastal marsh, and other techniques. 

783 2) Facilitate state and federal permitting for coastal marsh protection by: 

784 a. Working with regulatory agencies, the ACJV, and the NCWRC Habitat 

Conservation Division to reduce federal and state regulatory barriers to coastal 

https://atleast9.29
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786 marsh management techniques such as, but not limited to, thin layer sediment 

787 placement and runneling. 

788 b. Once a state regulatory framework is in place, employ methods to protect high 

789 elevation coastal marsh from sea level rise in Black Rail breeding habitats. 

c. Partner with and provide Black Rail technical guidance to entities that are 

791 employing thin layer sediment placement and other coastal marsh protection 

792 techniques. 

793 

794 C. Marsh Restoration and Creation 

796 Shallow-water herbaceous marsh habitat should be restored and created to replace Black 

797 Rail habitat losses due to flooding. In and near lands where Black Rails occur, appropriate 

798 inland non-tidal areas should be modified to act as wet meadow-like marsh breeding 

799 habitat. 

801 Black Rails use habitats with a degree of sheet water flow. Therefore, establishing or 

802 restoring sources of sheet water flow is necessary when creating inland habitat. Sheet water 

803 flow offers a constant source of moist-soil and shallow pools. Any seeps and springs should 

804 be identified for habitat restoration or creation that results in large areas of open 

herbaceous cover. Drained wetlands should be restored as herbaceous wetlands. 

806 Grasslands, pastures, old pine plantations, and old agricultural lands with hydric soils and 

807 appropriate hydrology can be converted to herbaceous freshwater marsh. In some areas, 

808 irrigation has been used successfully for inland habitat creation in areas with insufficient 

809 wetland soils. The South Carolina Department of Natural Resources is testing a solar 

powered fallow field irrigation system to provide inland habitat. The system is affordable 

811 and consists of a solar powered pump connected to a water source, with irrigation tubes 

812 dispersed through the field. Constant low volume irrigation creates sheet water flow and 

813 should allow dense herbaceous wetland vegetation to dominate the field. 

814 1) Restore non-tidal herbaceous marsh habitat. 

a. Restore shallow herbaceous wetlands in pastures or other agricultural fields. 

816 b. Use prescribed fire to reduce and limit shrub coverage, and dead trees (snags). 

817 2) Create non-tidal herbaceous marsh habitat. 

818 a. Convert lands, including pine plantations, with hydric soils near Black Rail 

819 breeding habitat to herbaceous marsh. 

b. Where it is possible to closely manage water levels, convert significant areas of 

821 impoundments to moist-soil, herbaceous high marsh. 

822 c. Create, gently sloping herbaceous wetlands via topographic modification, with 

823 or without supplemental irrigation. 

824 d. Convert pastures or grasslands without sufficient hydric soils to wet meadows 

through irrigation. 

826 e. Use prescribed fire to reduce and limit shrub coverage, and dead trees (snags). 

827 

828 2. Habitat Conservation and Protection 

829 A. Conserve unprotected lands with suitable or potentially suitable Black Rail habitat. Prioritize 

protection of high elevation coastal marsh breeding habitat, areas with potential for coastal 
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831 marsh migration, and lands near Black Rail detections that can be converted to non-tidal, 

832 herbaceous marsh or wet meadow. 

833 

834 1) Focus land conservation, including conservation easements, incentives, and acquisition, 

835 in areas with Black Rail detections or potential Black Rail habitat within a reasonable 

836 dispersal distance of Black Rail detections (e.g., within buffers in the ACJV Black Rail 

837 Habitat Tool [ACJV 2022]). 

838 2) Conserve high elevation coastal marsh or land that will convert to it, and adjacent 

839 undeveloped lands through acquisition and conservation easements. 

840 3) Purchase lands (pasture, grassland, pine plantations, and agriculture) and conservation 

841 easements from willing landowners, adjacent to or near existing Black Rail habitat. 

842 Preference should be given to lands with wetlands and hydric soils. These lands may be 

843 converted to breeding habitat and/or will convert to high elevation coastal marsh as sea 

844 level rises. 

845 

846 

847 3. Habitat Management, Restoration, and Creation on NCWRC Game Lands 

848 The NCWRC owns or manages hundreds of acres of potentially suitable Black Rail habitat consisting of 

849 high elevation coastal marsh, impoundments, and areas that could be converted to larger freshwater 

850 wetlands. Black Rail habitat should be created, restored, and managed in as many suitable areas on 

851 game lands as possible, in areas with or near Black Rail detections. NCWRC should consider acquiring 

852 lands with hydric soils and appropriate hydrology near occupied Black Rail habitat from willing 

853 landowners, including pine plantations, pastures, and old agricultural fields. NCWRC could convert all or 

854 part of these lands to herbaceous marsh Black Rail breeding habitat that will not be affected by storm 

855 surge or flooding. 

856 

857 Black Rails have been detected on or near several NCWRC game lands. The game lands with Black Rail 

858 habitat, impoundments, or potential habitat are Alligator River, Buckridge, Carteret County, Goose 

859 Creek, Gull Rock, Neuse River, and North River game lands. The game lands that are near core Black Rail 

860 populations and include potentially suitable Black Rail habitat or impoundments are Croatan 

861 (impoundments near Catfish Lake), Dare, J. Morgan Futch, Northwest River Marsh, Pungo River, and 

862 Texas Plantation game lands. Voice of America Site A should be surveyed for Black Rails and managed 

863 for them if they are detected. The NCWRC Wildlife Diversity Program should coordinate often with the 

864 Land and Water Access Division’s game land managers to implement Black Rail conservation measures 

865 outlined herein on game lands or portions of game lands where NC Natural Heritage Program Dedicated 

866 Nature Preserves agreements allow.6 

867 

868 

6 The NC Natural Heritage Program is a state entity that works with partners to conserve North Carolina’s 

significant natural areas through conservation planning, land management assistance, and conservation 

agreements such as Dedicated Nature Preserve agreements. These agreements define land management activities 

that are allowed or are prohibited to conserve the ecosystems they protect. 
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869 4. Incentives 

The following incentive programs and other wetlands related programs through the U.S. Department of 

871 Agriculture (USDA) Natural Resources Conservation Service and United States Farm Bill, may benefit 

872 landowners who are willing to conserve and/or manage for the Black Rail: 

873 

874  The Wildlife Conservation Lands Program of the North Carolina Wildlife Resources Commission, 

 Partners for Fish and Wildlife and Safe Harbor programs of the USFWS, 

876  USDA Wetland Reserve Easements, 

877  Other conservation easements offered by the North Carolina Coastal Land Trust or other land 

878 trusts, Ducks Unlimited, and The Nature Conservancy, which may provide incentives for the 

879 landowner to offset changes in use that may result when protecting and/or enhancing land for 

the Black Rail. 

881 

882 These incentive programs are likely advantageous to private landowners of existing and future brackish 

883 and saltmarsh, because coastal marsh is not typically used for grazing in North Carolina. It would be 

884 beneficial to work with private landowners willing to implement occasional prescribed fire. 

886 In areas with potential habitat identified in the Atlantic Coast Joint Venture Black Rail Habitat Tool (ACJV 

887 2022): 

888 

889 A. NCWRC should market the Wildlife Conservation Lands Program (WCLP) directly to private 

landowners of high elevation coastal marsh, through mailings and phone calls. The WCLP will 

891 likely benefit landowners by reducing their tax burden on this land type. 

892 

893 B. Market all other incentive programs directly to private landowners of high elevation coastal 

894 marsh. Other financial incentive programs can also be employed. The benefits are additive for 

landowners who receive a property tax reduction through the WCLP and then receive habitat 

896 management cost-share through other incentive programs. 

897 

898 C. Work with appropriate landowners to create and restore wet hay fields and marshy meadows. 

899 

5. Monitoring and Research 

901 

902 A. Better understand and identify likely breeding habitat on game lands and other lands to inform 

903 population status and habitat conservation, management, and restoration decisions. 

904 1) Prioritize areas for surveys near or at sites where Black Rails have been detected. 

2) Employ call back surveys, Autonomous Recording Units, and other techniques to identify 

906 areas where Black Rails are likely breeding. 

907 3) Establish water level monitoring arrays to better understand Black Rail occupancy and 

908 necessary habitat factors. 

909 4) Evaluate elevation and topographic characteristics of occupied and unoccupied sites. 

5) Monitor changes in vegetation, topography, and hydrology from habitat management 

911 activities such as prescribed fire. 

912 
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913 B. Collect and share data with the USFWS regarding the population status of Black Rails. 

914 1) Follow the USFWS Black Rail monitoring protocol to estimate relative Black Rail 

abundance and occupancy over time. 

916 

917 C. Quantify the response of Black Rails to prescribed fire, creation of wet meadows, and other 

918 habitat management and restoration activities. 

919 1) Conduct Black Rail occupancy surveys before and after habitat restoration and 

management activities. 

921 2) During the Black Rail breeding season or the adult flightless molt period, walk transects 

922 immediately after conducting a prescribed fire or after wildfires to document any Black 

923 Rail mortality. 

924 

D. Gather information on the life history and productivity of Black Rails in North Carolina to inform 

926 population and habitat management decisions. 

927 1) Employ camera traps and other techniques in Black Rail breeding habitat to document 

928 breeding phenology, productivity, and the adult flightless molt period. 

929 2) Once and if population levels are sufficient to trap and band birds, conduct banding and 

radiotelemetry to find and monitor nests, and estimate population parameters. 

931 

932 E. Employ Unoccupied Aerial Systems (UAS) to improve management of high elevation coastal 

933 marsh habitat where appropriate. 

934 1) Use vegetation-penetrating Lidar-equipped UAS to assess and map fine-scale 

marsh topography of coastal marshes to better understand Black Rail occupancy and 

936 prioritize habitat protection and management activities. 

937 2) Use Lidar data to avoid placing fire lines at higher elevations in high marsh where Black 

938 Rails could breed. 

939 3) Evaluate use of Lidar and multispectral imaging cameras to monitor vegetation changes 

in response to prescribed fire and other habitat management actions. 

941 

942 F. Evaluate Unoccupied Aerial Systems (UAS or drones) as a means to survey for Black Rails and 

943 their nests and to gather habitat data. UAS equipped with super high-resolution thermal 

944 cameras have identified Black Rails to species on the Gulf Coast (Olsen et al. 2023). A test of this 

technique conducted by NCWRC identified Black Rail and a nest of a different marsh bird species 

946 in high brackish marsh. 

947 

948 G. Collect eDNA samples in areas with apparently suitable habitat where Black Rail presence is 

949 uncertain to evaluate Black Rail presence in previously unknown sites. 

951 H. Collaborate and share information with all partners conducting Black Rail monitoring and 

952 research efforts in the state. 

953 

954 6. Education and Outreach 

A. Inform and support NCWRC, conservation partners, and private landowners regarding Black Rail 

956 habitat restoration and management. 
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957 1) Refer these entities to this conservation plan, the resources referenced in this plan, and 

958 the South Carolina Department of Natural Resources Black Rail website. 

959 2) Support the North Carolina Black Rail Working Group and ensure its membership 

includes habitat managers and the appropriate private landowners. 

961 3) Provide technical guidance and assistance to NCWRC, conservation partners, and private 

962 landowners to help them survey for and create, restore, and manage breeding habitat. 

963 a. Share locations of likely Black Rail habitat with these groups to facilitate habitat 

964 conservation. 

B. Support and work with the range-wide Black Rail Working Group coordinated by the ACJV to 

966 provide information for decisionmakers and the public to better inform them about the Black 

967 Rail and its conservation needs. Outreach information on the Black Rail exists on websites (e.g., 

968 Center for Conservation Biology, William & Mary / Virginia Commonwealth University), and 

969 additional articles are planned. 

C. Publish posts on social media to inform stakeholder groups about the ecology and conservation 

971 needs of the Black Rail. 

972 D. Engage the local media to inform them about Black Rails and related conservation activities. 

973 

974 7. Regulations 

976 The Eastern Black Rail (Laterallus jamaicensis jamaicensis) was listed as Threatened under the U.S. 

977 Endangered Species Act in 2020. The species is federally regulated under a 4(d) Rule, which outlines 

978 prohibitions, best management practices, and exemptions (USFWS 2020). The species is also protected 

979 by the Migratory Bird Treaty Act administered by the USFWS. In North Carolina, it is classified as a 

nongame species and State Threatened. The NCWRC lists the Black Rail as a Species of Greatest 

981 Conservation Need; thus, conservation for and research on it is supported by the North Carolina Wildlife 

982 Action Plan and State Wildlife Grant program (NCWRC 2015). 

983 

984 8. Population Management 

986 Actions such as translocation and captive breeding and release have not been recommended yet by 

987 Black Rail experts, the Black Rail Working Group, or other entities and do not appear in management or 

988 species assessment plans. If such efforts are determined to be effective and necessary in the future, the 

989 NCWRC will work with USFWS and the Black Rail Working Group to consider population management 

options in North Carolina. 

991 

992 
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993 SUMMARY OF ACTIONS NEEDED 

994 

ACTION OBJECTIVES PARTNERS / FUNDING* DESIRED OUTCOMES 

Mimic habitat 

disturbance using 

techniques such as 

prescribed fire and 

other methods to 

clear shrubs and 

trees. 

Follow BMPs to minimize 

Black Rail mortality and 

reduce shrubs and trees to 

less than 20%. Significant 

acreage of Sporobolus pumilus 

and Distichlis spicata. 

Partners: Universities, colleges, 

research institutes, TNC, USFWS, 

DOD, State Parks, private landowners. 

Funding: Pittman-Robertson (PR) and 

State Wildlife Grant (SWG) funds 

administered by the USFWS and grant 

sources such as America the 

Beautiful, NFWF, NRCS. 

High quality Black Rail 

habitat and insignificant 

Black Rail mortality. Four-

hundred and eighty-seven 

ha (1,200 ac) of additional 

Black Rail habitat from 

2024 to 2056, with half in 

tidal areas and half in non-

tidal areas. 

Pursue land 

acquisition and 

conservation 

easements. 

Conserve appropriate lands 

with or near Black Rail 

detections. 

Partners: NC Coastal Land Trust, TNC, 

Ducks Unlimited, State Parks. 

Funding: NAWCA, NCLWF, USFWS 

Cooperative Endangered Species 

Fund Grants, Open Space Institute, 

National Coastal Wetland 

Conservation Grants, NRCS, USFWS 

Recovery Land Acquisition, DOD REPI 

Challenge. 

Four-hundred and eighty-

seven ha (1,200 ac) of 

additional Black Rail 

habitat from 2024 to 2056. 

Respond to sea level 

rise. 

Facilitate coastal marsh 

migration into uplands with 

appropriate topography, using 

prescribed fire. Support 

efforts to increase the 

elevation of coastal marshes 

where Black Rails are 

breeding. 

Partners: TNC, USFWS, DOD, State 

Parks, NCDEQ, private landowners, 

NC Coastal Federation, ACJV, USACE. 

Funding: NFWF, federal funds from 

agencies such as NOAA and USACE. 

A significant portion of the 

243 ha (600 ac) of 

additional tidal habitats are 

protected from 2024 to 

2056. 

Respond to sea level 

rise. 

Work with partners toward a 

national and state regulatory 

framework for saltmarsh 

restoration. 

Partners: ACJV, universities, NC 

Coastal Federation, TNC, USACE, 

NCDEQ. Funding: See funding sources 

for SLR response above. 

A functioning regulatory 

framework for saltmarsh 

restoration techniques. 

Evaluate or use 

specialized cameras 

on UAS to evaluate 

topography and 

vegetation and to 

conduct Black Rail 

surveys. 

Reasonable cost, practical 

application of UAS to improve 

understanding of Black Rail 

habitat conditions, 

abundance, and nesting. 

Partners: NCDOT Aviation Division, 

UAS Section, entities that can share 

UAS, universities, State Parks. 

Funding: Section 6, SWG, PR, USGS 

SSP, CSWG. 

More accurate data on 

Black Rail relative 

abundance and nest 

locations related to 

topography and 

vegetation. 

Measure hydrology 

at occupied and Partners: Universities, colleges, 

unoccupied sites in research institutes, DOD, State Parks, Understand the hydrology 

tidal and non-tidal Work with partners to gather private landowners. Funding: PR of Black Rail breeding 

habitats, and in high hydrology data during the funds administered by the USFWS habitat in tidal, non-tidal 

coastal marsh upland breeding season, at occupied and grant sources such as America areas, and coastal marsh 

migration zones. and unoccupied sites. the Beautiful, NFWF, NRCS. migration zones. 
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SUMMARY OF ACTIONS NEEDED (continued) 

ACTION OBJECTIVES PARTNERS / FUNDING* DESIRED OUTCOMES 

Manage 

impoundments as 

Black Rail breeding 

habitat in non-tidal 

areas. 

Increase the amount of non-

tidal Black Rail breeding 

habitat. 

Partners: USFWS, private landowners, 

USFS. Funding: See funding sources 

for habitat restoration above. 

Impoundments that are 

not needed or are not 

completely needed for 

waterfowl act as Black Rail 

breeding habitat. 

Create wet meadows 

in non-tidal areas. 

Increase appropriate Black 

Rail habitat inland away from 

the threats of SLR. 

Partners: USFWS, TNC, private 

landowners. Funding: See funding 

sources for habitat restoration above. 

Pastures and other lands 

near high coastal marsh act 

as Black Rail wet meadow 

breeding habitat. 

Black Rail habitat Significant progress toward 

creation, restoration, Increase the amount of tidal Partners: TNC, Ducks Unlimited. the goal of 487 ha (1200 

and management on and non-tidal Black Rail Funding: NCWRC federal funds ac) of additional Black Rail 

NCWRC game lands. breeding habitat. sources for habitat restoration above. habitat from 2024 to 2056. 

Market habitat 

conservation and 

management 

incentive programs 

directly to private 

landowners. 

Increase the amount of tidal 

and non-tidal Black Rail 

breeding habitat. 

Partners: Habitat cost-share incentive 

programs listed in this plan's text. 

Hundreds of acres of 

additional Black Rail 

habitat receive some form 

of protection and / or 

management to reduce 

shrub and tree cover and 

to create and restore 

habitat. 

Conduct monitoring 

and research. 

Inform Black Rail conservation 

and management decisions. 

Partners: USFWS, TNC, NPS, 

universities, ACJV, DOD. 

An adaptive management 

framework that increases 

Black Rail abundance and 

distribution in North 

Carolina. 

Provide education 

and outreach. 

Increase awareness of the 

need to conserve Black Rails 

among partners and private 

landowners. 

Partners: ACJV, North Carolina Black 

Rail Working Group, social media and 

media outlets. 

Partners and landowners 

are working to conserve 

Black Rails. 

995 * The ACJV can ghost write grants and apply for funding to subcontract to NC conservation partners for Black Rail 

996 conservation. 

997 
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998 GLOSSARY 

999 

Autonomous Recording Unit (ARU) - ARUs are weatherproof recording devices deployed in habitats to 

1001 record the vocalizations of any species of interest. 

1002 

1003 Brackish Marsh – A marsh that is fed by a mix of fresh and salt water (brackish water). Lower elevations 

1004 of the brackish marsh are inundated by brackish water for longer periods and are dominated by Black 

Needlerush (Juncus roemerianus). High elevation brackish marsh is dominated by moist-soil, experiences 

1006 infrequent inundation or tidal influence, is mainly rainwater fed, and has a higher diversity of plant 

1007 species. When inundation or fire are too infrequent, shrubs can dominate high brackish marsh. 

1008 

1009 Breeding Habitat – Breeding habitat includes freshwater herbaceous marshes or high elevation salt or 

brackish marsh with shallow water (moist-soil to 3 cm [1.18 inches] deep). Habitat has dense 

1011 herbaceous cover, limited woody cover, and topographic variation (gentle slope or topographic 

1012 highs/lows) that provides refugia when conditions are too wet, and moist areas for foraging when 

1013 conditions are dry. Currently in North Carolina, Black Rails are found in high elevation brackish and 

1014 saltmarshes dominated by Saltmeadow Cordgrass (Sporobolus pumilus) and Coastal Saltgrass (Distichlis 

spicata). However, Black Rails also may breed in Sawgrass (Cladium jamaicense), other grasses and 

1016 herbaceaous vegetation, and Black Needlerush (Juncus roemerianus) in North Carolina, provided water 

1017 is shallow enough. 

1018 

1019 Breeding Phenology – Timing of breeding related cyclical or seasonal events. 

Call-response Survey – A survey done with an audio player and speaker where a species’ vocalizations 

1021 are played to elicit a response from the species of interest in a potential habitat area. 

1022 

1023 Clutch Period – A period when eggs are in the nest. 

1024 

Coastal / Salt Marsh Migration – A process during which sea level rise causes salt intolerant vegetation 

1026 to die, allowing salt-tolerant marsh plants to move inland and up the elevation gradient. 

1027 

1028 Conservation Easement – A voluntary agreement by a landowner to restrict specific uses of a property 

1029 for a specified amount of time. The easement is either voluntarily donated or sold by the landowner to 

an entity that is legally responsible to enforce the easement, usually a type of land trust. Financial 

1031 incentives are usually received by landowners that donate conservation easements. 

1032 

1033 eDNA – Environmental DNA is the DNA in cellular material shed by organisms (via skin, excrement, etc.) 

1034 into aquatic or terrestrial environments that can be sampled from environmental materials (e.g., soil, 

water) and identified to the originating species. 

1036 

1037 Extirpation – Local extinction that occurs when a species ceases to exist in a defined geographic area, 

1038 though it still exists elsewhere. 

1039 

Fire Line – A line of varying width that is cleared of vegetation to remove combustible materials down to 

1041 mineral soil to prevent fire from passing through it. 

1042 
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Ghost Forest – Areas of dead trees killed by saltwater intrusion into soils and/or increased water levels. 

High Marsh / High Coastal Marsh – High elevation zones in herbaceous marshes near or adjacent to the 

coast or an estuary. A marsh zone situated above the mean high water level, inundated only during rain 

events, extreme high tide (such as spring and king tides), and storm surge produced by coastal storms. 

Inland Habitat – Habitat that is not affected by any tides or storm surge, but which serves as Black Rail 

habitat. 

Landowner Assurance Program – A voluntary agreement between a landowner and the U.S. Fish and 

Wildlife Service or other authorized wildlife agency, whereby the landowner agrees to certain 

conservation practices that will benefit a species, in exchange for limited liability for the fate of the 

species that occupies their land. 

Lidar (Light Detection and Range) – A laser-based remote sensing method that can be used to plot or 

map three-dimensional topographic or vegetative characteristics on the ground. 

(MCP) Minimum Convex Polygon – One of many ways to measure or map the area an animal uses (e.g., 

its home range) throughout a defined period of time. It reflects the smallest polygon that encloses a set 

of points; in this case, multiple known locations of a single animal. 

Microhabitat – Small scale characteristics or properties within an area used by a species to secure 

resources for their survival over a period of time. 

Prescribed Fire – An intentionally set fire or “controlled burn” that is planned with specific vegetation 

management objectives, conducted during safe weather conditions by highly trained personnel. 

Runneling – A marsh restoration process in which shallow channels are created in the marsh to drain 

pools of water, promote revegetation, and restore tidal hydrology. 

Sheet Water – A thin layer of surface water that forms large areas of shallow (no more than 1 inch) 

inundation. 

Sheet Water Flow – Water that flows over land in a thin sheet. 

Shoreline Hardening – Construction of artificial structures such as seawalls, revetments, riprap, and 

bulkheads designed to block or inhibit landward movement of a shoreline, typically used to protect 

structures and infrastructure from erosion and coastal hazards. 

Subspecies – A population of a species in which individuals do not interbreed due to geographical 

separation or by habitat use. Sometimes subspecies have genetic differences to other populations of the 

same species. 

Vegetation Composition – The variety and relative proportions of plant species found in an area. 

LIST OF ACRONYMS 

Atlantic Coast Joint Venture (ACJV) 
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Autonomous Recording Unit (ARU) 

Best Management Practice (BMP) 

Department of Defense (DOD) 

National Fish and Wildlife Foundation (NFWF) 

National Oceanic and Atmospheric Administration (NOAA) 

National Park Service (NPS) 

National Wildlife Refuge (NWR) 

North American Wetlands Conservation Act (NAWCA) 

North Carolina Department of Environmental Quality (NCDEQ) 

North Carolina Land and Water Fund (NCLWF) 

Pittman-Robertson (PR) 

Sea Level Rise (SLR) 

The Nature Conservancy (TNC) 

U.S. Army Corps of Engineers (USACE) 

Unoccupied Aerial Systems (UAS) 

U.S. Department of Agriculture (USDA) 

U.S. Fish &Wildlife Service (USFWS) 
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	Juveniles looklike adults buthaveduller plumage andfewer and smallerwhitespots andflankmarkings (Bent1926,Eddleman etal. 2020).Juveniles’ eyesaredarker andbecomeredatthreemonths(Flores 1991,Eddleman etal. 2020). 
	Chicks have blackdown with an“oilygreenish sheen”and eyesaredarkbrownish-olive.Thechick’s bill isreddish-brownwith asmall (2-5mm wide[0.08-0.20incheswide])pinkishspot aroundthe nostril (Eddlemanetal.2020). 
	BlackRaileggs are smoothandbuff to pinkish-white, with evenlydistributed,fine, brownish or drab spots(Bent1926, USFWS2019).Mean dimensionsof 157 eggswere 26.0mm (1.02inches)inlength, rangingfrom 24.4-28.1mm (0.96-1.10inches),by19.8mm (0.78inches)in widthrangingfrom18.9-20.4 mm (0.74-0.80inches, [Eddlemanetal.2020]). 
	Life History 
	Life History 
	Although weknow littleaboutthe lifehistoryof thesediminutive andhighly secretive birds, including the ageof sexual maturity,thisplan summarizesknown informationfrom several researchstudies.Mate selection, breeding, and nesting occurfrom MarchthroughAugust. Nestingbegins inMay and continues through mid-August, withthe peakinmid-June (Table1, USFWS2019, Watts2020). Egglayinghas been documented as early as19MarchinCoastal Texas(Haverland etal.2021) andmid-April inSouth Carolina (Handetal.2021). Watts (2020)obt
	Females layone eggperdayduringthe layingperiod.Averageclutch size from 49 clutches was7.6±1.3 eggs, witha rangeof 4to 13 eggs. Boththemaleandfemale incubateeggs anddefendthenest. Adults incubate theclutchfor19to 20days inFlorida (LegareandEddleman2001), andin SouthCarolina, adults incubated clutches for26days (Handetal.2021). Doubleandtriplebroodinghas been recorded inFlorida andSouthCarolina (FloresandEddleman1993, Hand etal.2021).BlackRails can re-nestafter nestloss (Legare andEdleman2001). 
	Few studies existof BlackRail populationparametersdue totheir secretive nature, difficultyin accessing marsh nestinghabitat,andlow numbersof breedingpairs. Astudyof 17 nests inFlorida byLegare and Eddleman (2001) estimated a 43% nest successand0.968daily nest survival rate. Floodingafter significant rainfall eventscausedfour nestfailures andtwo failureswere from predation. Biologists do notknowhow longBlackRailsliveand no banding return data existfor thespecies to date. 
	Chicks hatchsynchronouslyand remaininthenestforabout24hours (Davidson1992a).They aresemiprecocial, remaininthe nestingterritory, and are fedbytheirparents forthe firstfewdays(Taylorand van Perlo1998, Handetal.2021). Hatchdates from 33nests inSouthCarolina rangedfrom 13Mayto 20August(Hand etal.2021). Adultswereobserved with23differentbroodsof chicks from11Mayto22 August, withhalf of theobservationsoccurringbefore26June andtheremaininghalf to22August (Watts2020).Onlyone study(Hand etal.2021)has been published
	-

	Chicksobtaintheirfirstjuvenal feathers at42to 45days;thus, theymaybecome fledglings asearlyas mid-June and aslate asSeptember dependingon when eggs are laid(Hand etal.2021). Fledging can be synchronousor asynchronous, resultingin upto three days’difference infledgingdates inthe same brood. Fledglings partiallymoltafter threemonths andhavetheirfirstpre-basicplumage bywinter (Taylor andvanPerlo 1998,Pyle2008,Hand etal.2021). Juveniles partiallymoltduringMarch orearly April into theirfirstpre-alternate plumage
	Followingthe breeding season andon thebreedinggrounds, there isaperiod offlightlessmoltinadults, during whichtheyareextremelyvulnerabletopredation and environmentalperturbations suchasfire or flooding. In SouthCarolina, the flightlessmoltperiod was15Augustto 11October (Hand etal.2021). Duringthistime,adultBlackRailsmoltall remiges andrectrices simultaneously, leavingthemunableto flyforapproximatelythreeweeks (Flores1991, Pyle 2008, Hand etal.2021). 
	Itappears thatjuvenileCalifornia BlackRailstypicallydisperse10km(6.21miles)but maydisperse upto 28km (17.40miles) withintheirmetapopulationandmorewidelyupto100km(62.14miles)between metapopulations (Hall etal. 2018).Therefore, EasternBlackRailsmayexhibit similarbehavior andbe ableto colonizenewareaswithappropriate habitat. Some populationsof BlackRailsappear tomigrate southinthe winter and northinthe spring. Stable isotope analysis showedthatBlackRail populations in Colorado andKansas likelymigrate, winterin
	BlackRailsvocalizebeforeandduringthe breeding season and aremostvocal when theyare not nesting (Weske1969,Legareetal.1999).Callingbirds tendto group, apparentlylocatingnearone another (Kerlinger andWiedner1990). Vocalization patterns differ Florida, Legareetal.(1999)foundthatbirds call mostinJuly, whereasinNewJersey,callingpeaks from April to mid-May(Kerlinger andWiedner 1990). Additionally,callingpeaks at varioustimes inthediel cycle. Some populationsvocalizemore inthemorning,within two hoursbefore andafte
	bypopulationandbyindividual.In 

	250 
	250 
	250 
	increased by using ARUs(Bobayet al.2018). Call-response surveys done by observers inthemorning 

	251 
	251 
	and evening hours in Florida revealedthat detectionwas highestin themorning within three hoursof 

	252 
	252 
	sunrise (Legareet al.1999). Detecting breeding birds can be confounded byanoverlap in migration and 

	253 
	253 
	breeding which could occur from March through April. During this period, asmall proportionof birds 

	254 
	254 
	(2.4%)migrates (Watts2020). However,habitatsare generallyconsidered to beoccupied if they have 

	255 
	255 
	multiple detections,so thiscountingof migrants and breeders is likely aminor issue. 

	256 
	256 

	257 
	257 
	Table 1.The annual life-cycle oftheBlackRail acrossthe global range,includingall subspeciesof 

	258 
	258 
	Laterallus jamaicensis. Dates arelikely to varywithlatitude (USFWS2019). 


	Figure
	259 260 *Specifictimingof juveniledispersal is unknown. 261 ** Ongoing studies indicate flightlessmoltbegins around1August andfinishesby31October inSC 262 (Hand2023). 263 *** Notallindividualsmigrate. 264 265 Dietarygeneralists,BlackRailsforagemostlyon small animal preyduringthe growing season andon 266 seeds inthewinter (USFWS2019). Aliterature reviewbyEhrlichetal.(1988) notes thatBlackRailseat 267 insects, crustaceans, and seedsof aquaticvegetation.BlackRailsinSouthCarolina glean invertebrates 268 includi
	9 
	9 
	9 

	279 
	279 
	range size beforethe breeding season did not differ by sex. Legare and Eddleman (2001) suggestthat 

	280 
	280 
	Black Railhome range sizemaydiffer by season in regions wherewater levelsfluctuatewidely. 

	281 
	281 

	282 
	282 
	Table 2. Home range1 sizesofthe Eastern BlackRail (Laterallus jamaicensis jamaicensis) in salt and 

	283 
	283 
	brackishmarsh along the Atlantic and Gulf coasts. 


	Home Range Size 
	Home Range Size 
	Home Range Size 
	n2 
	State 
	Sex 
	Season 
	Habitat Type 
	Reference 

	Mean (ha) 
	Mean (ha) 
	Range (ha) 

	1.3, SD = 0.52 
	1.3, SD = 0.52 
	0.82 -3.1 
	9 
	FL 
	M 
	Breeding (during egg laying and incubation) 
	High elevation salt marsh3 , non-tidal relict salt marsh4 
	Legare and Eddleman 2001 

	0.62, SD = 0.27 
	0.62, SD = 0.27 
	0.51 -0.86 
	6 
	FL 
	F 

	0.52, SD = 0.36 
	0.52, SD = 0.36 
	0.11 -1.22 
	13 
	TX 
	No difference by sex 
	Winter 
	Salt and brackish high tidal marsh, salty prairie, and Baccharis (spp.) shrubland5 
	Haverland et al. 2021 

	0.71, SE = 0.13 
	0.71, SE = 0.13 
	0.22 -1.59 
	13 
	LA 
	No difference by sex 
	Winter and Spring 
	Saltmeadow Cordgrass (Sporobolus pumilus) in high marsh 
	Johnson and Lehman 2021 

	3.24 
	3.24 
	-
	1 
	MD 
	Unkown 
	Breeding 
	Tidal salt marsh 
	Weske 1969 


	284 Mean 95%Minimum Convex Polygon 285 Number ofBlackRails 286 DominatedbyBlackNeedlerush(Juncus roemerianus), Spikegrass/Saltgrass (Distichlis spicata), andSilverling 287 (Baccharis angustifolia) 288 DominatedbyCordgrass (Sporobolus bakeri), Wax Myrtle (Morella [Myrica] cerifera), andSawgrass (Cladium 289 jamaicense) 290 DominatedbyGulfCordgrass (Sporobolus spartinae), Saltmeadow Cordgrass (Sporobolus pumilus), Sea Ox-eye 291 Daisy(Borrichia frutescens), Batis (Batis maritima), Eastern Baccharis (Baccharis
	1
	2
	3
	4
	5

	294 Life historytraits thatmayaffectmanagement actionssuch as timingofprescribedfire, impoundment 295 management,and other habitatmanagement activities are depictedinTable1andinclude: 296 297  BlackRailspreferrunning and walking overflying. 298  Nestingbegins inmid-Aprilin SC. 299  The range-wide peak clutchperiodismid-June. 300  Adults incubate eggsforapproximately19to 26days. 301  Februaryburns in SouthCarolina delayedhatchingby23days.Latewinter and earlygrowing 302 seasonprescribedburns maydelay nes
	304  Chicks become immaturesor fledglings at40days post-hatch whenthe first preformativemolt 305 is complete andtheycan fly. 306  The adultflightlessmoltperiodlastsforthree weeks and maypeakinmid-September, 307 coinciding withpeakhurricane season. 308 309 Habitat 310 311 In oneofthe firstmodernaccountsofthe BlackRail,Todd(1977)describes thespecies as“a bird of wet 312 meadows.” Currently,populationsofBlackRailsbreedin high elevationsalt andbrackishmarsh, whichis 
	313 
	313 
	313 
	the zoneofcoastal marshthat has infrequentorno tidal influence, or inland freshwatermarshes and 

	314 
	314 
	wet prairies. Ninety percent ofBlackRail populations inhabit coastal regions, mostly in high elevation 

	TR
	salt and brackishmarsh (Watts2016).Variousprojectsyielded no Black Rail detectionseven in 

	316 
	316 
	seemingly suitable habitat,suggesting biologists do not understand all factors influencing habitat 

	317 
	317 
	selection (Watts 2016, ACJV 2020, Eddleman et al.2020, Neiceand McRae2021a). Mostoften, Black 

	318 
	318 
	Rails inhabit remotelocations that are inaccessibletopeople(ACJV 2020). 

	319 
	319 
	In general, Black Railsuse higher marshelevations than othermarsh birds. Theyoccur along thegradient 

	TR
	from shallow,constantly inundated stratato moist-soil in high marshwherethesoil moisture is 

	321 
	321 
	maintainedeitherby rainor king tides(extreme high and lowtides that happen during the full ornew 

	322 
	322 
	moon) incoastal marshes, or rainfall in freshwater marshes (Eddlemanet al.1988, Nadeau and Conway 

	323 
	323 
	2015).Threemain factorscharacterizeBlackRail habitats: a)moist-soildominated by variable, gently 

	324 
	324 
	sloping topographywith sheetwater flow and/orareas of very shallowsurfacewater (less than3cm 

	TR
	[1.18inch]); b)very high-density herbaceousvegetation allowing travel undercover;and c)dense 

	326 
	326 
	herbaceouscover with relatively high ground for escape from flooding and dense fine-stemmed 

	327 
	327 
	herbaceousvegetation fornesting. Small size, shorttarsus length, and the BlackRail’s propensitytorun 

	328 
	328 
	rather than fly determine its habitat needs (FloresandEddleman1995,Legare and Eddleman1995, 

	329 
	329 
	Legareand Eddleman 2001, ACJV 2020, Eddlemanet al. 2020,Haverland etal. 2021, Watts2022). Inan 

	TR
	arid Sierra Nevada landscape, irrigated andspring fedwetlandshold significantlyhigher numbersof 

	331 
	331 
	Black Rails, underscoring the necessity of a permanent, shallow, and dynamicsheet watersource 

	332 
	332 
	(Richmond et al.2010). 

	333 
	333 
	Gentlysloping andvariabletopography isa necessarycomponent ofBlackRail breeding habitat. This 

	334 
	334 
	featureoffers high groundto keep nestsdry, and areas forchicksand molting adults toescape flooding 

	TR
	from rainor tides (USFWS2019,Legare and Eddleman 2001,Haverland etal. 2021). Subtle topographic 

	336 
	336 
	variation provideswet areas during dry periods and higher biodiversity acrossvariable microhabitats for 

	337 
	337 
	foraging (USFWS2019, Legare and Eddleman2001,Haverland et al.2021, Watts2022). Black Railswill 

	338 
	338 
	inhabit tidal or non-tidal impoundmentsthatare activelyor passivelymanaged, if sufficient area of the 

	339 
	339 
	habitat conditions discussed above is present. 

	341 
	341 
	In marsheswiththeconditions described above, dense herbaceousvegetation structure and cover are 

	342 
	342 
	correlatedwith Black Railpresencemore thanvegetative speciescomposition. Because theyoccupy 

	343 
	343 
	variousinland and coastal marsh types,plant speciescomposition isthoughttobe less importantthan 

	344 
	344 
	structure(USFWS2019).Vegetation height inBlackRail habitat rangesfrom ≤1m (3.2 feet) in coastal 

	TR
	areas to taller cattail (Typha spp.) and bulrush (Scirpus spp.) in freshwatermarshes (Davidson1992, 

	346 
	346 
	Legareand Eddleman 2001). Across therange, detection increases asvegetationcover and density 

	347 
	347 
	increase(Flores and Eddleman1995,Kane2011, Legare and Eddleman 2011,Tolliveret al.2019, Butler 

	348 
	348 
	et al.2023).In Louisiana, Black Rail occupancy rateswere highestwithincreasingstem densitywhen the 

	349 
	349 
	numberof stems at0-10cm (0-3.94 inches) above ground wasa countof sixorgreaterstems and hada 

	TR
	moderatepositive relationship tothe numberof stems at20-30cm (7.87-11.81inches). Vegetation 

	351 
	351 
	height above ground and abovelayersof deadvegetation was also positivelycorrelatedwith Black Rail 

	352 
	352 
	presence(Butleretal. 2023). In Kansas, totaldeadvegetation thatchcoverat10-20cm (3.94-7.87 

	353 
	353 
	inches) abovegroundwascorrelatedwith Black Raildetections(Kane2011). Vegetation at nestsites 

	354 
	354 
	was found to be denser than surrounding habitat (Spautz and Nur 2002). Occupied sites are dominated 

	TR
	by open,densegrassymarsh and are not typicallycomprisedof morethan 20-30% shrubsortrees. The 


	presenceof woody vegetation indicateshigher elevation where BlackRails canescape flooding(USFWS 2019,Haverland etal.2021) whichmayexplainwhyBlackRail occupancytends to be higherin herbaceousmarsh vegetation nearshrubs andtreesor uplandforest edge(Roach andBarret2015). However, there isevidencethatthisproximitymayleadto increasedpredation rates (Watts 2022). Plant species inhigh elevation brackishand saltmarshes occupiedbyBlackRailsin the Carolinas include areas dominatedbySaltmeadow Cordgrass(Sporobolus pum
	Nests are bowl-shaped andmadeofliveanddeadfine-stemmed emergentgrasses, rushes, orother herbaceousplants. Nestsoften have acanopy and rampmade also of fine-stemmedherbaceous vegetation (Harlow1913,FloresandEddleman 1993)and are constructed underdense vegetative cover on ornear the ground(Legare andEddleman2001).Nests havealso been foundoververyshallowwater (<3cm [1.18inches];FloresandEddleman1993). Themean nestheightabovegroundfrom 17nestswas 6cm ±2.3 cm (2.36inches±0.91inches)inFlorida (Legare andEddleman 
	Herbaceous emergent wetlands aremaintainedbydisturbance such asfire andchanges inwater levels. In the coastalcontext, salinityintroducedbytidesandstorms isanimportantfactor invegetation composition as itcan kill shrubs andtrees.The disturbance factorsthatmaintainherbaceouswetlands are therefore requiredto maintainappropriateBlackRail habitat. Further discussionof habitat disturbance regimescan be foundinthe Conservation ObjectivesandActions sections. 
	The ACJVdefines targetBlackRail habitatinthe Carolinas asfollows (ACJV2020): 
	Tidal habitatiscomprisedof SaltmeadowCordgrass (S. pumilus)andCoastal Saltgrass (D. spicata). They define secondaryvegetation of tidal habitatinthe Carolinas ashaving a significant componentof Eastern Baccharis(B. halimifolia)atthehighestelevations. MarshFimbry (Fimbristylis castanea), Chairmaker’sBulrush(Schoenoplectus americanus), SandCordgrass (S. bakeri [notknown inNC]),Black Needlerush(J. roemerianus), andSea Ox-eyeDaisy(Borrichia frutescens)are important componentsof habitatatelevations justbelowthose
	401 402 Managedtidal impoundments arecomprisedof SandCordgrass (S. bakeri [notknown inNC]); 403 Chairmaker’sBulrush(S. americanus);SaltmeadowCordgrass (S. pumilus);Coastal Saltgrass(D. spicata); 404 SturdyBulrush(Bolboschoenus robustus); andCattails(Typha spp. [RoachandBarrett2015, Hand 
	2018]).Tidal impoundments are notlikelyto be along-term habitatoption for BlackRailsinNorth 406 Carolina, however, dueto the increased rateofsealevel rise,and availabilityof betterhabitat 407 restoration and creationoptions. 
	408 409 Managed non-tidal impoundments,wetmeadows, andfreshwatermarshesaredominatedbynative 
	bulrush, sedge, and spikerush species,and/or cattails,andhave asecondarycomponentof dense 411 overheadgrassyvegetation of anynative species. 412 413 BlackRailhabitatfeaturesdescribedabovearesummarized asfollows. 
	414  Waterandpoolsless than3cm (1.18inches)indepth. 
	 Grass-dominatedhighelevation coastal marshesorfreshwatermarsheswithless than 20% 416 shrub or treecover,naturally maintainedbyoccasional fire andhydrology. 417  Denseherbaceousvegetative cover. 418  Moist-soil. 419  Gentlysloping andvariabletopography. 
	 Fine-stemmeddenseherbaceousvegetation for nestingabove waterlevel. 
	421 422 Distribution and Population Status 423 424 BlackRailpopulationsmayhave alwaysbeen low inabundance andpatchilydistributeddue to their specific 
	habitat niche requirements(Watts2022). Arecent assessmentof the statusof BlackRailsinthe Atlantic and 426 Gulf states byWatts (2016)andWatts etal.(2017) reviewed150yearsofliterature and records forthe 427 species. Historically, the BlackRail rangedfrom Massachusettsto Florida alongthe AtlanticCoast, Florida to 428 Texasonthe Gulf Coast, andinto the interiorof the UnitedStates to Colorado (Watts2016, Wattsetal.2017, 429 USFWS2019, Figure1).The geographic range hascontracted recentlyby450km (about280miles)alo
	AtlanticCoast,limitingittodisjunctmarshes from New Jersey, southtoFlorida, andtomarshes inTexas 431 (Wattsetal.2016)andLouisiana (Butleretal.2023).Breedingpopulations also remaininColoradoand 432 Kansas (USFWS2019). Historically, 90%ofBlackRail detections havebeen insaltor brackish coastal marsh 433 andthe remainder infreshwaterinland sites(Wattsetal.2017).Overall, recordsof birds from the interior 434 have alwaysbeen uncommon;however, inland areasareunder-sampled(Watts2016). In NorthCarolina, 
	data from hundredsof call-responsesurveysfrom 2014to 2018havedocumentedthe BlackRail ina handful 436 of coastalmarshes,but notelsewhere(Wilson etal.2015, Smith etal.2018,Neice andMcRae2021a). 437 438 Thesestudies reveal thatthe BlackRail population inNorthCarolina has declined significantly.Mosthistoric 439 recordsactually camefrom theMountainsandPiedmontwheretheywere foundin wetmeadows and 
	hayfields, which replaced clearedforests (Watts2016).However, there have beenno recordsoutside the 441 CoastalPlainsince2005(Watts2016).Extensive breeding seasonsurveys forBlackRailson the Coastal Plain 442 of NorthCarolina wereconductedbythe Center forConservation Biology(CCB)in 2014,2015, 2017,and 443 2018(Wilson etal.2015,Smithetal.2018). These data andthose from other studies (e.g., Watts2016, 444 Bobayetal.2018, Neice andMcRae 2021a)indicatethe currentpresenceof the BlackRail inonlya few areas 
	on themid-coastofNorthCarolina includingSwanquarter andCedar IslandNational WildlifeRefuges(NWR), 
	on themid-coastofNorthCarolina includingSwanquarter andCedar IslandNational WildlifeRefuges(NWR), 
	459 460 461 Figure 1. Historic andcurrentbreedingdistribution ofthe Eastern BlackRail(USFWS2019). 462 463 464 THREAT ASSESSMENT 465 466 Reason for Listing 467 468 BlackRailsare listed as threatened undertheU.S. EndangeredSpeciesAct. Current estimatesof 469 breedingpairs foreachAtlantic andGulf stateare:0pairs from Massachusettsto New York,and0pairs 470 inWestVirginia, Districtof Columbia,Tennessee, Alabama, andMississippi;40-60pairs inNorth 471 Carolina;40-60pairs inNew Jersey;15-30pairs inMaryland;0-10pair

	446 
	446 
	446 
	PineyIsland, and fiveotherlocations. In1973, there weremorethan 80 Black Rails calling within accessible 

	447 
	447 
	areasof CedarIsland NWRon one night (Watts2016).Davisetal. (1988)heard96callsof theBlackRail in 

	448 
	448 
	Cedar Island NWRduring transect surveys. In the 1980s, approximately74 Black Rails were detected from the 

	449 
	449 
	bridge acrossCedarIslandNWR (J. Fussell,personal communication, 23Sept.2023).During surveysofPiney 

	450 
	450 
	Island in 1992,19 birdswere detected(Watts2016). There have since been five surveys atPiney Island from 

	451 
	451 
	2011to 2022 and detections ranged from 6 in2014to 42 in2018(USMCAS unpublished data). In 2014 and 

	452 
	452 
	2015,the CCB detected 22individual Black Rails at Swanquarter NWR,Cedar Island NWR, and fiveother 

	453 
	453 
	locations, including two sites in NortheastNorth Carolina. Surveysin 2017 by theCCB ofthesame areas 

	454 
	454 
	surveyed in2014and 2015resulted inthe detectionofonly9 individuals at CedarIsland NWR (Smith et al. 

	455 
	455 
	2018). No Black Rails weredetected during CCB surveys in2018,which focusedon inner Coastal Plain 

	456 
	456 
	potentialBlackRail habitat,siteswhere Black Railswere previously detected along the coastand transects 

	457 
	457 
	within Cedar Island NWR. 

	458 
	458 


	Figure
	The Species StatusAssessmentprojectionmodelconsistedof 5,000simulationsof model replicates for 476 varioushabitat condition scenariosandfoundthatall populations are projectedto goextinctby2100if 477 no action istaken. The SoutheastCoastal PlainPhysiographicProvince, whichhad robust availabledata, 478 andMid-AtlanticCoastal Plain regions, bothof whichNorthCarolina isapart, were projectedto have35 479 to 50years to extinction from present conditionsinthese scenarios. Extinctionwas driven byhabitat 
	loss (USFWS2019). 
	481 482 Sea level rise islikelycausing coastalBlackRail declines, andBlackRailsusinghigh elevation brackish 483 and saltmarshmayhavereproductive ratesthat aretoo lowto sustainpopulations dueto higher-than484 normalflooding(Watts2022).Given thesteepdecline innumbersof BlackRailsinNorthCarolina and 
	-

	the ratesof sea level rise and coastaldevelopment, itislikelythatthe subspecieswill continueto 486 decline inNorthCarolina ifno actions are takentoconserve, restore, andcreatehabitat. In fact, 487 increased sea levelcoupled withmore frequent andextreme floodingfrom tropical storm systems have 488 likelycontributedto the significantfall inBlackRail numbers(Watts2022). 489 
	Factorsconsidered ascauses for BlackRail declines: 
	491  Global sea level hasincreased20-23 cm (7.87-9.06inches) since1880ata cm 492 (0.045-0.055inches)of riseper year to 1993.From 1993to 2016, the rateof risedoubledto 493 0.28cm (0.11inches)peryear, equatingto an8-cm (3.15-inch) rise (Sweet etal.2017). 494  Sea level rise alongthe NorthCarolina coastiseffectivelythreetofourtimestheglobal ratedue 
	rateof0.114-0.14 

	to the AtlanticMeridionalOverturningCurrentalongthe northeastAtlanticCoast. The 496 associatedlow-pressure conditions ofthis current resultinincreased sealevel (Sallenger etal. 497 2012). 498  Ninetypercentof BlackRail breeding season records are from coastal highmarshhabitat and 499 the species issensitiveto extremely small, centimeter-levelchanges inwaterdepth. 
	 
	 
	 
	 
	Population declines became evidentinthe1990saboutthe same timeasthe rate ofsealevel 501 rise startedincreasing. Mostpopulations couldbeextirpatedby sea level riseif habitatis not 502 createdand restored(USFWS2019, ACJV2020, Watts 2022). 503  Itis evidentfrom historicaland currentbreeding records thatBlackRailsdeclinedsignificantly 504 beforethe1990s dueto filling of high marsh areas anddevelopmentfor housing and 

	transportation, marshdraining andditchingformosquito control, andhydrological manipulation 506 for agriculture andflood control (Watts 2016).Morethan 90%of native grasslands andtheir 507 associatedwetlands intheeasternUnitedStateshavebeen lostdueto agricultural expansion 508 (Sampson andKnopf 1994)and50%of wetlands inthe conterminousUnitedStates have been 509 convertedto agricultureand otheruses(Dahl 1990). 

	 
	 
	Much coastalmarshhabitatinNorthCarolinahas been alteredbyagricultural and other 511 developmentpractices, decreasingitsfunctionasBlackRail habitat. Activities thatalterhabitat 512 function include drainingbyditching, plantingrowcrops or pinetrees, development(residential, 513 business, industrial), road construction, andmodification ofhydrology(channelizationof 514 streams and creeks, drainage ditches,dredging channels). 

	 
	 
	In the lastnationwide reportingperiod(2004to 2009), saltmarshlosses werethree times 516 greaterthan losses recordedfrom 1999to 2004. Eighty-threepercentof these declines were 517 relatedto sea level rise(Dahl 2011). 518  Becausecoastal marshelevation changesareminute and elevationconditionsof adjacent 519 uplands are relatively unknown, itishighly uncertainwhetherBlackRail coastal marshhabitat 


	conditionswill migrate inland assea levels rise. 
	521 
	521 
	522 Present and Anticipated Threats 523 524 Conservation partners conducted a rigorousBlackRail threatsanalysisin2018which culminatedinthe 

	BlackRailConservationPlan (ACJV2020) anddetermination thatsealevel rise isthe greatestthreatto 526 BlackRailscurrently andinthe future.The latestSea LevelRiseTechnical Report(NOAA2022)projects a 527 0.6-to 2.2-m (1.97-to 7.21-foot) sea levelrise fortheU.S. (above2000levels)by2100,witheastcoast 528 levelsbeing0-5 cm (0-1.97inches)abovetheU.S. average. In the U.S., moderate, typicallydamaging 529 flooding(0.85m[2.79feet]abovemean higherhigh water [MHHW])isexpectedto increase from 0.3 
	events peryearto four events peryear by2050.Major flooding(1.2m[3.94feet]aboveMHHW)is 531 expectedto increaseto 0.2events peryear from thecurrent0.04events per year. 532 533 Residential developmentisthe secondhighestthreatto BlackRailsbecause brackish and saltmarshesin 534 manyareascannotmigrateinlanddue to hardened shorelines,roads, anddevelopment activities. 
	Increasedtemperatures anddroughtfurtherthreatenBlackRailsbecause warmingtemperatures and 536 changingprecipitation patterns will affecthabitatparameters BlackRails aredependent on, including 537 availabilityofa constantsource ofshallowwater.Increasedtemperatures notonlyleadto drying ofsoils 538 but are relatedto reducedprecipitation and extremestorms.Thisboom-and-bustpattern of 539 precipitation could easily extirpateBlackRails, especiallyfrom lower qualityhabitats. Additionally, Red 
	ImportedFireAnts (Solenopsis invicta), prevalentinNorthCarolina, can kill chicks (Legare andEddleman 541 2001)and areanadditional source ofmortality. 542 543 The BlackRail reliesonopen, grassy, andwet early successional habitat, which requires regular 544 disturbance to limitgrowth of shrubs andtrees. Because population levelsoftheBlackRailare low, 
	habitat management activities intendedto mimic thedisturbance neededto maintainappropriate 546 habitat can pose asignificantthreatofdirectandindirectmortalityfrom whichpopulationsmay not 547 recover.Poorlytimedprescribedfire posesa threatto BlackRail populations if the fire return interval is 548 too brief andiffireoccurs shortlybeforeor duringpeak nesting season orduringthe adultflightless 549 moltperiod. Thespecies appears to nestin a clumped, semi-colonial distribution and nests are likely 
	placedat relativelyhigherelevations. As a result, groups of nests have been destroyedduringfires 551 (LegareandEddleman 2001). Flightlessyoung andadults may notbeableto escape rapidlymoving, 552 unbroken fire.Prescribedburns conductedduringdryconditionscould reducemarsh elevation by 553 burningthrough soil andthe rootsystemsof vegetation. In addition, if prescribedfire isconducted 554 shortlybeforethe nesting season reproductivesuccessand survival couldbe reducedbecause 
	vegetation cover will be inadequate (USFWS2020). The subsequentsummaryof threats lists additional 556 threats from highto lowerrisk. 557 558 Summary of Threats 
	559 
	Summaryof threats inNorthCarolina identifiedinBlackRail ConservationPlan(ACJV2020): 
	561  Sea level rise: 562 o Lossofnests, hatchlings, andfledglings from anincrease intidal flooddaysandflooding 563 during extremestorm events. 564 o Habitatloss from conversion of high elevation brackishand saltmarshto lowsaltmarsh 
	oropen water. 566  Increasedtemperatures, drought, and extremerain events willbothdry andfloodhabitats. 
	 
	 
	 
	Land use practicesand shoreline hardeningthatpreclude coastal marshmigration, especially residential, transportation, and otherdevelopmentofor nearhigh marshhabitat.These practiceseffect“coastal squeeze” suchthathigh marsh areas are confinedbetween hardened shorelinesand migratinglowmarsh, resultingindecreasedtotal area of highmarshhabitat and decreased capacityfor highmarshmigration towardthe uplands. 

	 
	 
	Agricultural practices thatresultinlossof wetmeadows andother nontidal herbaceous wetlands. 

	 
	 
	Prescribedfire practices conductedduringthe nesting, chick-rearing,andflightless adultmolt periods, andthatdo notleave sufficient areasof refugia, or use ignitiontactics that create large, fast-movingfireswithfewescape routes for BlackRails. 

	 
	 
	Shrub encroachmentinto herbaceousmarshesdue to alackof prescribedfire. 

	 
	 
	Disease (e.g., WestNileVirus [Beissingeretal.2022], highlypathogenicavianinfluenza). 

	 
	 
	Harassmentof BlackRailsbypeople(e.g., using call-back audiolures, presence innesting habitat, andflushingbirds). 

	 
	 
	Increasedabundanceof invasiveanimal andplant species inmarshhabitats. 



	Historic and Ongoing Conservation Efforts 
	Historic and Ongoing Conservation Efforts 
	Athorough sourceof informationon historic conservation efforts can be foundinWatts(2021),which was usedasa reference forthe information inthis section. Virtually noinformation wascollectedabout the BlackRail until 100years afterits speciesdescription. Worktoassess thestatus of the BlackRailwas notinitiated until the late 1980s aftermosthabitatdestruction hadalreadyoccurred. Thisfirstattempt atassessmentconsistedof a reporttitled,“MigratoryNongameBirdsof ManagementConcern” (USFWS1987),afterwhichthree baselin
	Therewere no systematicsurveys for theBlackRail inNorthCarolina beforethe2000sandthemost comprehensive surveys began in2014. Fiveyearsof extensive surveys for the BlackRail were conducted bytheCenterforConservation Biology(Wilsonetal.2015, Smith etal.2018,Paxton 2023)inthe coastal regionof NorthCarolina. 
	To date, there has beenlimitedhabitatmanagement and no populationmanipulation directlyintended to enhance the populationof theBlackRail inNorthCarolina. However,staff working on NCWRCgame lands reportthatprescribedfire ononegame landmayhave facilitatedmigrationof the high elevation 
	To date, there has beenlimitedhabitatmanagement and no populationmanipulation directlyintended to enhance the populationof theBlackRail inNorthCarolina. However,staff working on NCWRCgame lands reportthatprescribedfire ononegame landmayhave facilitatedmigrationof the high elevation 
	613 brackishmarshmore than91m(100yards)in some areas wheremarsh-edge forestedwetlands were 614 burned. There have been efforts byNCWRCto acquirelandfor BlackRail habitat,withhundredsof acres 

	of brackish marsh acquiredinthe Cedar Island area. Other land acquisition projects arebeingpursued 616 near other coreBlackRail population areas. 617 618 619 CONSERVATION GOAL AND OBJECTIVES 
	621 Conservation Goal 622 623 The conservation goalandobjectives of thisplanmirror thoseofthe AtlanticCoastJointVenture’s Black 624 Rail ConservationPlan(BRCP[ACJV2020]).The goal overthe species’range istopreventfurther decline 
	inBlackRailpopulation levels andto increasethe population three to seven times above currentlevels 626 by2056. TheBRCP statesthatNorthCarolina,SouthCarolina, andGeorgia should collectivelyaimfora 627 minimum of 625pairs by2056, withhalf occurringinnon-tidal areasandhalf intidal areas.Theseareas 628 correspondto atotal habitat acreage amongthese statesof 728hectares(1,800 acres)ofnon-tidal 629 habitat and728hectares (1,800 acres)of tidal habitat. For NorthCarolina, assumingthe current 
	population is40breedingpairs, thiswouldequatetoagoal of increasingthe number of breedingpairs 631 to 167by2056;anincrease of5.5breedingpairsperyearon averageinNorthCarolina. 632 633 In termsof additional habitat acreage goalsof theBRCP, NorthCarolina must restoreorcreate about16 634 hectares(39 acres)peryear; a totalof243hectares (600 acres)ofnon-tidal and243hectares (600 
	acres)of tidal habitatby2056.Thesehabitattargetsare basedon aconservativeestimateofhome 636 range size (Table2). However, conservedhabitatsmustbe embeddedin a significantlylargerlandscape 637 of suitablewetlandhabitats. Large areasof habitat shouldbe prioritizedfor conservation actionsover 638 small patchesof apparently suitablehabitat. However, smallhabitatpatchesthatoccuradjacentto large 639 areasof potentially suitable habitat are likelyimportantto manage and conserve. 
	641 Conservation Objectives 642 643 Objectives neededto achievethesegoalsare derivedfrom theBlackRail ConservationPlan(ACJV2020). 644 SpecificNorthCarolina objectives for BlackRail conservation are: 
	1. Implementandpromote prescribedfire BMPsthat arebeneficial toBlackRails,theirhabitat, 646 andprey resources. 
	647 2. Protecthigh elevation coastal marshfrom effectsof sea level rise tothemaximum extent 648 possible. Contributeto thedevelopment andimplementationof BMPs to facilitate coastal 649 marshmigration. 
	3. Restoreorcreate shallowwaterherbaceouswetlands innon-tidal andinland areas nearBlack 651 Rail detections. 652 4. Conduct andpromote targetedimpoundmentmanagement. 
	653 5. Contributeto thedevelopmentandimplementationof compatibleagricultural BMPs. 654 6. Conserve landswithexisting or potentialBlackRail habitat. 
	7. 
	7. 
	7. 
	Conduct surveys and researchto identifybreedinghabitat, breedingphenology, prey resources, andthe adultflightlessmoltperiod, to inform timingof habitatrestoration and managementactions. 

	8. 
	8. 
	Engage and collaborate with conservation partners andprivatelandowners inBlackRail surveys andhabitatcreation, restoration, andmanagement. 



	The Role of Fire in Black Rail Habitat 
	The Role of Fire in Black Rail Habitat 
	BlackRailhabitathassufferedfrom fire suppression and subsequent encroachment ofwoody vegetation into herbaceouswetlands.Prescribedfire isanimportanttool usedtomanage and restore habitat (USFWS2020). However, littleis currentlyknown aboutthe effects ofprescribedfire onBlack Rail habitat andpopulations. BecauseBlackRail habitatlikelybenefits from fire,but speciespopulations are dangerouslylowand relativelylargegroupsof birds can bekilled, directlyorindirectly, bypoorly timedfire, adheringto BMPs inthe 4(d) ru
	Historically, BlackRailhabitats wouldhave burnedperiodicallyduringlightningstrikes andgrowthof shrubs was suppressed(Nyman andChabreck1995,Grace etal.2005). BlackRails havebeen foundto display a clumped spatial distribution (Taylor andVanPerlo 1998,Watts2016,USFWS2019), so burns coveringlargeareaswithout wet escape habitat withdense cover maykill entiregroups ofbirds (Legare etal.1998).The needto maintain orenhancemarshelevations relative to sea level riseconditions further complicatesthe use ofprescribedfi
	The bestavailableinformation currently suggests BlackRail abundancemay notbe negativelyimpacted byproperlytimedfire andthatfire is necessaryinBlackRail habitattomaintaindense herbaceous vegetation witha low proportion ofshrubs (Legareetal.1998,Conwayetal.2010, Tolliver etal.2019, Haverland etal.2021,Butler etal.2023).Dueto thethreatof directmortality, itis essential to implementslow-moving, patchyburns that resultin sufficientlylarge, unburnedareas within a managementboundaryatthe minimum frequency required
	The bestavailableinformation currently suggests BlackRail abundancemay notbe negativelyimpacted byproperlytimedfire andthatfire is necessaryinBlackRail habitattomaintaindense herbaceous vegetation witha low proportion ofshrubs (Legareetal.1998,Conwayetal.2010, Tolliver etal.2019, Haverland etal.2021,Butler etal.2023).Dueto thethreatof directmortality, itis essential to implementslow-moving, patchyburns that resultin sufficientlylarge, unburnedareas within a managementboundaryatthe minimum frequency required
	unburned are also importantto reducepredation. One studyfoundthatBlackRails were depredatedby multiplebird specieswhenvegetation wasmade sparse (Evens andPage1986).Patchyburns thatoccur duringthe growing seasonmayalso be usedto achieve the desiredprescribedfire outcomes. Aslowmovingprescribedburn inFlorida duringAugust, under propersoil and weatherconditions, resultedin a burn thatleft0.04-to 0.81-hectare(0.1-to-2.0-acre)habitatpatches intact and resultedin no observed BlackRailmortality(Legareetal.1998). C
	-
	than9.29 


	Earlygrowing seasonburns will likelylimitshrub encroachmentmost effectively(Strengetal.1993, Drewa etal.2002,Barlowetal.2015).However, iffires areconductedtoo closeto the peakof nesting, BlackRailpopulations could experience reducedproductivityfor thatseason. Earlygrowing season burns should resultinamosaic ofsmall,burned areasinterspersedwithappropriate habitatfor renesting(USFWS2019).Prescribedfire earlyinthe growing seasonlikely causesdelayin nesting. Burns conductedinFebruaryinSouthCarolina resultedin a

	Objectives of Prescribed Fire in Black Rail Habitat Management 
	Objectives of Prescribed Fire in Black Rail Habitat Management 
	Objectives include thefollowing: 
	 
	 
	 
	Duringfirelinecreation, avoidplacingfirelines inBlackRail breedinghabitat(herbaceous wetlands adjacentto thetree lineorareas notdominatedby J. roemerianus)andavoidlowering the elevationof highmarshsoilsduringfireline creation. 

	 
	 
	Minimizemortality atall life stages. 

	 
	 
	Reduce shrub coverageto 20% or lessandpreventsuccession to shrubland. 

	 
	 
	Promoterapid regrowthofdense herbaceouscoverbythe timeofnesting. 

	 
	 
	Increase plantdiversity,especiallyin areas dominatedby S. pumilus andD. spicata. 

	 
	 
	Maintainor increasemarshsurfaceelevation. 

	 
	 
	Conductprescribedfirewhen wetlands and wetlandvegetation are wetenoughto resultin a patchyburn. 

	 
	 
	Maintainor increase BlackRail prey. 

	 
	 
	Aid coastal marshmigration. 


	CONSERVATION ACTIONS 
	1. Habitat Management 
	1. Habitat Management 
	742 
	742 
	742 

	743 
	743 
	A. 
	Prescribed Fire 

	744 
	744 

	TR
	Guidance in theUSFWS4(d) Rulewill be followed(USFWS 2020) for conservationactions 

	746 
	746 
	that call for prescribed fire.The following includesthe4(d) Ruleguidance regardingusing 

	747 
	747 
	cautionwhen implementing prescribed fire and other fire management activitiesinhigh 

	748 
	748 
	marsh habitats, especially in or nearbreeding habitat. 

	749 
	749 
	1) To themaximum extentpossible, avoid placing fire lines in Black Rail highmarsh 

	TR
	breeding habitator potential breeding habitat. Avoidcreating fire lines in areaswith 

	751 
	751 
	herbaceousmarsh grassesnot dominated byBlackNeedlerush (Juncus roemerianus) or 

	752 
	752 
	areas adjacent to the treeline. If impacts are unavoidable, only cross habitat in a 

	753 
	753 
	perpendicular manner in the narrowest band ofhabitat whenmachinerycannotgo 

	754 
	754 
	around potential breedinghabitat. 

	TR
	2) Maintain a fire return frequency ata rate necessaryonly to limit shrub cover to less than 

	756 
	756 
	20% in thehigh marsh. 

	757 
	757 
	3) Conduct prescribed fireinwinteror asearly in the growing seasonas possibleto reduce 

	758 
	758 
	woodyvegetation cover to less than20%of the highmarsh and to minimize thelossof 

	759 
	759 
	eggs and chicks. 

	TR
	4) Apply prescribed fire inweather conditionsthatwill result inveryslowmoving, patchy 

	761 
	761 
	burns with broken fire boundaries. 

	762 
	762 
	5) Use tacticsthat provide unburned refugia and avoid completeburns. 

	763 
	763 
	6) Avoid fireswith long, unbroken boundaries and firesthat come together in a short 

	764 
	764 
	periodof time(e.g., ring fires). 

	TR
	7) When using aerial ignition, avoid large, fast-moving fires. 

	766 
	766 
	8) Ignition tactics, flamelengths, and rateof spread should avoidtrapping BlackRails by 

	767 
	767 
	allowing escape routes. 

	768 
	768 
	9) Aim to achieve patchy fireswith unburned refugia, including approximately10%of the 

	769 
	769 
	burn unit with dispersed patchesof unburned area atleast9.29 squaremeters (100 

	TR
	square feet) in size. 

	771 
	771 
	10) For tracts greaterthan 259hectares(640 acres), follow all guidance above and conduct 

	772 
	772 
	burns such that less than50%of habitat and breeding habitat is burned inany calendar 

	773 
	773 
	year. 

	774 
	774 
	11) For smallertracts, follow all guidance in i toviii above,but such thatat least10%of the 

	TR
	burn unit is unburned and can serve asescape habitatfor BlackRail. 

	776 
	776 

	777 
	777 
	B. 
	Marsh Migration 

	778 
	778 

	779 
	779 
	1) Once effectivenessof coastal marshmigration techniques is betterunderstood, 

	TR
	facilitatecoastal marshmigration throughmethods deemed appropriate, whichmay 

	781 
	781 
	include prescribed fire, terracing and contouring slopes on degraded lands adjacent to 

	782 
	782 
	high elevation coastal marsh, and othertechniques. 

	783 
	783 
	2) Facilitatestate and federal permitting forcoastal marsh protectionby: 

	784 
	784 
	a. Workingwith regulatory agencies, the ACJV, andthe NCWRC Habitat 

	TR
	Conservation Division to reduce federaland state regulatorybarriersto coastal 


	786 
	786 
	786 
	marshmanagementtechniques such as, butnotlimited to, thin layer sediment 

	787 
	787 
	placement and runneling. 

	788 
	788 
	b. Once astate regulatory framework is in place, employmethodsto protecthigh 

	789 
	789 
	elevationcoastal marsh from sea levelrise inBlackRail breeding habitats. 

	TR
	c. Partnerwithand provide Black Rail technicalguidancetoentities that are 

	791 
	791 
	employing thin layersediment placement andothercoastalmarsh protection 

	792 
	792 
	techniques. 

	793 
	793 

	794 
	794 
	C. Marsh Restoration and Creation 

	796 
	796 
	Shallow-water herbaceousmarsh habitat should be restored and created to replace Black 

	797 
	797 
	Rail habitat losses dueto flooding. In and nearlandswhereBlackRailsoccur, appropriate 

	798 
	798 
	inland non-tidal areasshould be modifiedtoact as wet meadow-likemarsh breeding 

	799 
	799 
	habitat. 

	801 
	801 
	Black Railsuse habitatswith a degreeofsheet water flow.Therefore,establishing or 

	802 
	802 
	restoring sourcesof sheetwaterflow is necessarywhen creating inland habitat.Sheetwater 

	803 
	803 
	flowoffers aconstant sourceof moist-soiland shallow pools. Anyseeps and springs should 

	804 
	804 
	be identified for habitat restorationor creation thatresults in large areasof open 

	TR
	herbaceouscover. Drainedwetlands should be restored as herbaceouswetlands. 

	806 
	806 
	Grasslands, pastures, old pine plantations, andold agricultural lands with hydric soils and 

	807 
	807 
	appropriate hydrologycanbe converted to herbaceous freshwatermarsh. In someareas, 

	808 
	808 
	irrigation has been usedsuccessfullyforinland habitatcreation in areaswith insufficient 

	809 
	809 
	wetland soils. The South Carolina DepartmentofNatural Resourcesis testing asolar 

	TR
	powered fallow field irrigation systemto provide inland habitat. Thesystem is affordable 

	811 
	811 
	and consistsofa solar powered pumpconnectedto awatersource, with irrigation tubes 

	812 
	812 
	dispersed through the field. Constantlowvolumeirrigation creates sheetwater flow and 

	813 
	813 
	should allow dense herbaceouswetlandvegetation to dominatethe field. 

	814 
	814 
	1) Restore non-tidal herbaceous marsh habitat. 

	TR
	a. Restoreshallow herbaceous wetlands in pastures or other agricultural fields. 

	816 
	816 
	b. Use prescribed fireto reduce and limit shrub coverage, and deadtrees(snags). 

	817 
	817 
	2) Createnon-tidal herbaceous marsh habitat. 

	818 
	818 
	a. Convert lands, including pine plantations, with hydricsoils nearBlack Rail 

	819 
	819 
	breeding habitat to herbaceousmarsh. 

	TR
	b. Where it is possibleto closelymanagewater levels, convert significantareasof 

	821 
	821 
	impoundmentsto moist-soil, herbaceous highmarsh. 

	822 
	822 
	c. Create,gently sloping herbaceouswetlandsvia topographic modification, with 

	823 
	823 
	or withoutsupplemental irrigation. 

	824 
	824 
	d. Convert pasturesor grasslands withoutsufficienthydric soilsto wetmeadows 

	TR
	through irrigation. 

	826 
	826 
	e. Use prescribed fireto reduce and limit shrub coverage, and deadtrees(snags). 

	827 
	827 

	828 
	828 
	2. 
	Habitat Conservation and Protection 

	829 
	829 
	A. Conserve unprotected lands with suitableor potentially suitableBlackRail habitat. Prioritize 

	TR
	protectionof highelevation coastal marsh breeding habitat, areas with potentialforcoastal 


	831 
	831 
	831 
	marshmigration, and landsnear Black Rail detectionsthat can beconvertedto non-tidal, 

	832 
	832 
	herbaceousmarshor wetmeadow. 

	833 
	833 

	834 
	834 
	1) Focus land conservation, including conservation easements, incentives, and acquisition, 

	835 
	835 
	in areaswith Black Rail detections orpotential BlackRail habitat within a reasonable 

	836 
	836 
	dispersal distanceofBlackRail detections (e.g.,withinbuffers in theACJV Black Rail 

	837 
	837 
	Habitat Tool[ACJV 2022]). 

	838 
	838 
	2) Conserve highelevation coastalmarshor land thatwill convertto it,and adjacent 

	839 
	839 
	undeveloped lands through acquisition and conservation easements. 

	840 
	840 
	3) Purchase lands (pasture, grassland, pine plantations, and agriculture) and conservation 

	841 
	841 
	easementsfrom willing landowners,adjacent to or near existingBlackRail habitat. 

	842 
	842 
	Preferenceshould begivento lands withwetlands and hydric soils. These landsmaybe 

	843 
	843 
	convertedto breeding habitat and/orwill convertto high elevationcoastalmarshas sea 

	844 
	844 
	levelrises. 

	845 
	845 

	846 
	846 

	847 
	847 
	3. Habitat Management, Restoration, and Creation on NCWRC Game Lands 

	848 
	848 
	The NCWRC ownsormanages hundreds ofacres ofpotentially suitable Black Rail habitat consistingof 

	849 
	849 
	high elevation coastalmarsh, impoundments, and areas thatcould beconvertedto larger freshwater 

	850 
	850 
	wetlands. Black Railhabitatshould becreated, restored, and managed inasmanysuitable areason 

	851 
	851 
	game landsas possible, inareas withor nearBlackRail detections. NCWRCshould consideracquiring 

	852 
	852 
	lands with hydricsoils andappropriate hydrology near occupiedBlackRail habitat from willing 

	853 
	853 
	landowners,including pineplantations, pastures,andold agricultural fields. NCWRC could convertallor 

	854 
	854 
	part ofthese lands to herbaceousmarsh Black Rail breeding habitat that willnotbe affected by storm 

	855 
	855 
	surge orflooding. 

	856 
	856 

	857 
	857 
	Black Railshave beendetectedon ornearseveral NCWRC game lands.The game lands with BlackRail 

	858 
	858 
	habitat, impoundments,orpotential habitatare Alligator River, Buckridge, Carteret County,Goose 

	859 
	859 
	Creek,Gull Rock,NeuseRiver, and North River gamelands. The game landsthat are nearcore Black Rail 

	860 
	860 
	populations and includepotentiallysuitable BlackRailhabitat orimpoundments are Croatan 

	861 
	861 
	(impoundmentsnear Catfish Lake),Dare, J.Morgan Futch, Northwest RiverMarsh, Pungo River, and 

	862 
	862 
	TexasPlantation game lands. Voice ofAmerica Site Ashould be surveyed for Black Rails andmanaged 

	863 
	863 
	for them if they are detected. The NCWRCWildlifeDiversityProgram should coordinate oftenwith the 

	864 
	864 
	Land and Water AccessDivision’s gameland managersto implement Black Railconservationmeasures 

	865 
	865 
	outlined herein ongame lands or portions ofgame lands where NCNatural HeritageProgram Dedicated 

	866 
	866 
	Nature Preserves agreements allow.6 

	867 
	867 

	868 
	868 

	TR
	6 The NC Natural Heritage Program is a state entity that works with partners to conserve North Carolina’s 

	TR
	significant natural areas through conservation planning, land management assistance, and conservation 

	TR
	agreements such as Dedicated Nature Preserve agreements. These agreements define land management activities 

	TR
	that are allowed or are prohibited to conserve the ecosystems they protect. 


	869 4. Incentives 
	The followingincentive programs andotherwetlandsrelatedprograms throughthe U.S. Departmentof 871 Agriculture (USDA)Natural Resources Conservation ServiceandUnitedStatesFarm Bill, maybenefit 872 landownerswho arewillingtoconserve and/ormanage fortheBlackRail: 873 874  The WildlifeConservationLands Program of the NorthCarolina Wildlife ResourcesCommission, 
	 PartnersforFish andWildlife andSafeHarbor programsof the USFWS, 876  USDAWetlandReserveEasements, 877  Other conservationeasementsofferedbythe NorthCarolina CoastalLandTrustorother land 878 trusts, DucksUnlimited, andThe NatureConservancy,whichmayprovide incentives for the 879 landownerto offsetchanges inusethatmay result when protecting and/orenhancinglandfor 
	the BlackRail. 
	881 882 These incentive programs are likelyadvantageous to privatelandownersof existing andfuture brackish 883 and saltmarsh, because coastal marshis nottypicallyusedfor grazinginNorthCarolina. Itwouldbe 884 beneficial to work withprivate landownerswillingto implementoccasionalprescribedfire. 
	886 In areaswithpotential habitatidentifiedintheAtlantic CoastJointVenture BlackRail HabitatTool (ACJV 887 2022): 888 889 A. NCWRC should markettheWildlifeConservation Lands Program (WCLP)directlyto private 
	landownersof highelevation coastalmarsh, through mailings andphonecalls.The WCLPwill 891 likelybenefitlandowners by reducingtheirtax burdenon thislandtype. 892 893 B. Marketall other incentiveprogramsdirectlyto private landownersof high elevation coastal 894 marsh. Other financial incentive programs canalsobeemployed. The benefitsareadditivefor 
	landownerswho receive apropertytax reduction throughthe WCLPandthen receivehabitat 896 managementcost-sharethrough other incentiveprograms. 897 898 C. Work withappropriate landownersto createand restorewethayfields andmarshymeadows. 899 

	5. Monitoring and Research 
	5. Monitoring and Research 
	901 902 A. Better understand andidentifylikelybreedinghabitaton game landsand other lands to inform 903 population status andhabitat conservation, management, and restoration decisions. 904 1) Prioritize areas for surveysnear oratsiteswhere BlackRailshave been detected. 
	2) Employ call backsurveys,Autonomous RecordingUnits, and other techniques to identify 906 areas whereBlackRails arelikelybreeding. 907 3) Establish water level monitoring arrays to betterunderstandBlackRail occupancy and 908 necessaryhabitatfactors. 909 4) Evaluateelevation andtopographic characteristicsof occupied and unoccupied sites. 
	5) Monitorchanges invegetation, topography, andhydrologyfrom habitatmanagement 911 activities suchasprescribedfire. 912 
	913 B. Collect and sharedata withthe USFWSregardingthepopulation statusof BlackRails. 914 1) Follow theUSFWSBlackRail monitoringprotocol toestimate relative BlackRail abundance and occupancyover time. 
	916 917 C. Quantifythe responseofBlackRailsto prescribedfire,creation ofwetmeadows, and other 918 habitat management and restoration activities. 919 1) ConductBlackRailoccupancy surveys beforeandafterhabitat restoration and 
	managementactivities. 921 2) Duringthe BlackRail breeding seasonorthe adultflightlessmoltperiod, walktransects 922 immediatelyafterconducting a prescribedfireor afterwildfirestodocumentanyBlack 923 Rail mortality. 924 
	D. Gather informationonthelifehistory andproductivity ofBlackRailsinNorthCarolina to inform 926 population andhabitatmanagementdecisions. 927 1) Employ camera traps and other techniques inBlackRail breedinghabitatto document 928 breedingphenology, productivity, andthe adultflightlessmoltperiod. 929 2) Once andif populationlevels aresufficienttotrap andbandbirds, conductbanding and 
	radiotelemetryto find andmonitor nests,and estimate population parameters. 
	931 932 E. EmployUnoccupiedAerial Systems(UAS)to improvemanagementofhigh elevation coastal 933 marshhabitat where appropriate. 934 1) Usevegetation-penetrating Lidar-equippedUASto assess and mapfine-scale 
	marshtopography of coastal marshes to betterunderstandBlackRail occupancyand 936 prioritize habitatprotection and managementactivities. 937 2) Use Lidardata to avoidplacingfire lines athigherelevations inhighmarshwhereBlack 938 Rails couldbreed. 939 3) Evaluateuseof Lidar andmultispectral imaging cameras to monitorvegetationchanges 
	inresponse to prescribedfire and other habitatmanagement actions. 
	941 942 F. EvaluateUnoccupiedAerialSystems(UASor drones)as ameansto surveyfor BlackRailsand 943 their nests andto gather habitatdata. UASequippedwith super high-resolutionthermal 944 cameras have identifiedBlackRailsto specieson theGulf Coast(Olsen etal.2023). Atestof this 
	technique conductedbyNCWRCidentifiedBlackRail and a nestof adifferentmarshbird species 946 inhighbrackish marsh. 947 948 G. Collect eDNA samplesinareas withapparently suitable habitatwhereBlackRail presenceis 949 uncertainto evaluate BlackRail presence inpreviouslyunknown sites. 
	951 H. Collaborate andshare information withall partners conductingBlackRail monitoring and 952 researchefforts inthe state. 953 954 6. Education and Outreach 
	A. Inform and supportNCWRC, conservationpartners,andprivate landowners regardingBlackRail 956 habitat restoration andmanagement. 
	957 1) Refertheseentities to thisconservation plan, the resources referencedinthisplan, and 958 the SouthCarolinaDepartmentofNatural ResourcesBlackRailwebsite. 959 2) Supportthe NorthCarolinaBlackRail WorkingGroupand ensure itsmembership 
	includes habitatmanagersandthe appropriate private landowners. 961 3) Providetechnical guidanceand assistanceto NCWRC, conservation partners, andprivate 962 landownersto helpthem surveyforand create, restore, andmanage breedinghabitat. 963 a. Share locationsoflikelyBlackRail habitat withthese groups to facilitatehabitat 964 conservation. 
	B. Support and workwiththerange-wide BlackRailWorkingGroup coordinatedbythe ACJVto 966 provideinformation for decisionmakers andthepublictobetter inform them aboutthe Black 967 Rail andits conservation needs. Outreachinformationon theBlackRail existsonwebsites (e.g., 968 Center for Conservation Biology, William &Mary/Virginia CommonwealthUniversity), and 969 additional articles are planned. 
	C. Publishposts onsocial media to inform stakeholder groups abouttheecology and conservation 971 needsof theBlackRail. 972 D. Engage the local media to inform them aboutBlackRails and related conservation activities. 
	973 
	974 7. Regulations 
	974 7. Regulations 
	976 The Eastern BlackRail(Laterallus jamaicensis jamaicensis)was listed asThreatened under the U.S. 977 EndangeredSpeciesActin2020.The species is federally regulated under a4(d)Rule, whichoutlines 978 prohibitions, bestmanagementpractices, andexemptions (USFWS2020).The species isalso protected 979 bytheMigratoryBirdTreatyActadministeredbytheUSFWS. In NorthCarolina, itis classified asa 
	nongamespecies andStateThreatened. TheNCWRClists theBlackRail asa Species ofGreatest 981 Conservation Need;thus,conservation forand research on itis supportedbytheNorthCarolina Wildlife 982 ActionPlan andStateWildlifeGrantprogram (NCWRC2015). 983 984 8. Population Management 
	986 Actionssuch astranslocation and captive breeding and release have notbeen recommendedyetby 987 BlackRailexperts, the BlackRail WorkingGroup,orother entities anddo notappear inmanagementor 988 species assessmentplans. If such efforts are determinedto beeffective and necessaryinthe future, the 989 NCWRC willworkwithUSFWS andtheBlackRail WorkingGrouptoconsiderpopulationmanagement 
	optionsinNorthCarolina. 
	991 992 
	26 
	993 SUMMARY OF ACTIONS NEEDED 994 
	993 SUMMARY OF ACTIONS NEEDED 994 
	ACTION 
	ACTION 
	ACTION 
	OBJECTIVES 
	PARTNERS / FUNDING* 
	DESIRED OUTCOMES 

	Mimic habitat disturbance using techniques such as prescribed fire and other methods to clear shrubs and trees. 
	Mimic habitat disturbance using techniques such as prescribed fire and other methods to clear shrubs and trees. 
	Follow BMPs to minimize Black Rail mortality and reduce shrubs and trees to less than 20%. Significant acreage of Sporobolus pumilus and Distichlis spicata. 
	Partners: Universities, colleges, research institutes, TNC, USFWS, DOD, State Parks, private landowners. Funding: Pittman-Robertson (PR) and State Wildlife Grant (SWG) funds administered by the USFWS and grant sources such as America the Beautiful, NFWF, NRCS. 
	High quality Black Rail habitat and insignificant Black Rail mortality. Four-hundred and eighty-seven ha (1,200 ac) of additional Black Rail habitat from 2024 to 2056, with half in tidal areas and half in non-tidal areas. 

	Pursue land acquisition and conservation easements. 
	Pursue land acquisition and conservation easements. 
	Conserve appropriate lands with or near Black Rail detections. 
	Partners: NC Coastal Land Trust, TNC, Ducks Unlimited, State Parks. Funding: NAWCA, NCLWF, USFWS Cooperative Endangered Species Fund Grants, Open Space Institute, National Coastal Wetland Conservation Grants, NRCS, USFWS Recovery Land Acquisition, DOD REPI Challenge. 
	Four-hundred and eighty-seven ha (1,200 ac) of additional Black Rail habitat from 2024 to 2056. 

	Respond to sea level rise. 
	Respond to sea level rise. 
	Facilitate coastal marsh migration into uplands with appropriate topography, using prescribed fire. Support efforts to increase the elevation of coastal marshes where Black Rails are breeding. 
	Partners: TNC, USFWS, DOD, State Parks, NCDEQ, private landowners, NC Coastal Federation, ACJV, USACE. Funding: NFWF, federal funds from agencies such as NOAA and USACE. 
	A significant portion of the 243 ha (600 ac) of additional tidal habitats are protected from 2024 to 2056. 

	Respond to sea level rise. 
	Respond to sea level rise. 
	Work with partners toward a national and state regulatory framework for saltmarsh restoration. 
	Partners: ACJV, universities, NC Coastal Federation, TNC, USACE, NCDEQ. Funding: See funding sources for SLR response above. 
	A functioning regulatory framework for saltmarsh restoration techniques. 

	Evaluate or use specialized cameras on UAS to evaluate topography and vegetation and to conduct Black Rail surveys. 
	Evaluate or use specialized cameras on UAS to evaluate topography and vegetation and to conduct Black Rail surveys. 
	Reasonable cost, practical application of UAS to improve understanding of Black Rail habitat conditions, abundance, and nesting. 
	Partners: NCDOT Aviation Division, UAS Section, entities that can share UAS, universities, State Parks. Funding: Section 6, SWG, PR, USGS SSP, CSWG. 
	More accurate data on Black Rail relative abundance and nest locations related to topography and vegetation. 

	Measure hydrology 
	Measure hydrology 

	at occupied and 
	at occupied and 
	Partners: Universities, colleges, 

	unoccupied sites in 
	unoccupied sites in 
	research institutes, DOD, State Parks, 
	Understand the hydrology 

	tidal and non-tidal 
	tidal and non-tidal 
	Work with partners to gather 
	private landowners. Funding: PR 
	of Black Rail breeding 

	habitats, and in high 
	habitats, and in high 
	hydrology dataduring the 
	funds administered by the USFWS 
	habitat in tidal,non-tidal 

	coastal marsh upland 
	coastal marsh upland 
	breeding season, at occupied 
	and grant sources such as America 
	areas, and coastal marsh 

	migration zones. 
	migration zones. 
	and unoccupied sites. 
	the Beautiful, NFWF, NRCS. 
	migration zones. 


	SUMMARY OF ACTIONS NEEDED (continued) 
	ACTION 
	ACTION 
	ACTION 
	OBJECTIVES 
	PARTNERS / FUNDING* 
	DESIRED OUTCOMES 

	Manage impoundments as Black Rail breeding habitat in non-tidal areas. 
	Manage impoundments as Black Rail breeding habitat in non-tidal areas. 
	Increase the amount of non-tidal Black Rail breeding habitat. 
	Partners: USFWS, private landowners, USFS. Funding: See funding sources for habitat restoration above. 
	Impoundments that are not needed or are not completely needed for waterfowl act as Black Rail breeding habitat. 

	Create wet meadows in non-tidal areas. 
	Create wet meadows in non-tidal areas. 
	Increase appropriate Black Rail habitat inland away from the threats of SLR. 
	Partners: USFWS, TNC, private landowners. Funding: See funding sources for habitat restoration above. 
	Pastures and other lands near high coastal marsh act as Black Rail wet meadow breeding habitat. 

	Black Rail habitat 
	Black Rail habitat 
	Significant progress toward 

	creation, restoration, 
	creation, restoration, 
	Increase the amount of tidal 
	Partners: TNC, Ducks Unlimited. 
	the goal of 487 ha (1200 

	and management on 
	and management on 
	and non-tidal Black Rail 
	Funding: NCWRC federal funds 
	ac) of additional Black Rail 

	NCWRC game lands. 
	NCWRC game lands. 
	breeding habitat. 
	sources for habitat restoration above. 
	habitat from 2024 to 2056. 

	Market habitat conservation and management incentive programs directly to private landowners. 
	Market habitat conservation and management incentive programs directly to private landowners. 
	Increase the amount of tidal and non-tidal Black Rail breeding habitat. 
	Partners: Habitat cost-share incentive programs listed in this plan's text. 
	Hundreds of acres of additional Black Rail habitat receive some form of protection and / or management to reduce shrub and tree cover and to create and restore habitat. 

	Conduct monitoring and research. 
	Conduct monitoring and research. 
	Inform Black Rail conservation and management decisions. 
	Partners: USFWS, TNC, NPS, universities, ACJV, DOD. 
	An adaptive management framework that increases Black Rail abundance and distribution in North Carolina. 

	Provide education and outreach. 
	Provide education and outreach. 
	Increase awareness of the need to conserve Black Rails among partners and private landowners. 
	Partners: ACJV, North Carolina Black Rail Working Group, social media and media outlets. 
	Partners and landowners are working to conserve Black Rails. 


	995 
	995 
	995 
	* The ACJV can ghost write grants and apply for funding tosubcontract to NC conservation partners for Black Rail 

	996 
	996 
	conservation. 

	997 
	997 

	28 
	28 

	998 
	998 
	GLOSSARY 

	999 
	999 

	TR
	Autonomous Recording Unit (ARU) -ARUs areweatherproof recording devicesdeployed in habitatsto 

	1001 
	1001 
	recordthevocalizations ofany speciesof interest. 

	1002 
	1002 

	1003 
	1003 
	Brackish Marsh –Amarshthat is fed by amixof fresh and saltwater(brackishwater).Lowerelevations 

	1004 
	1004 
	of thebrackishmarsh are inundated by brackishwater for longer periodsand aredominated by Black 

	TR
	Needlerush (Juncus roemerianus). High elevation brackish marsh is dominated bymoist-soil, experiences 

	1006 
	1006 
	infrequent inundationor tidal influence, ismainly rainwaterfed, and hasa higherdiversityof plant 

	1007 
	1007 
	species.When inundationor firearetoo infrequent, shrubs can dominate high brackishmarsh. 

	1008 
	1008 

	1009 
	1009 
	Breeding Habitat – Breeding habitat includes freshwater herbaceousmarshesorhigh elevation saltor 

	TR
	brackishmarsh with shallow water (moist-soil to3cm[1.18 inches] deep). Habitat has dense 

	1011 
	1011 
	herbaceouscover, limitedwoodycover,and topographic variation (gentle slopeortopographic 

	1012 
	1012 
	highs/lows) thatprovides refugia when conditions aretoo wet,andmoist areas for foraging when 

	1013 
	1013 
	conditionsare dry. Currently in North Carolina, Black Rails are found in high elevation brackish and 

	1014 
	1014 
	saltmarshes dominated bySaltmeadowCordgrass (Sporobolus pumilus)and Coastal Saltgrass(Distichlis 

	TR
	spicata). However, Black Rails also may breed in Sawgrass (Cladium jamaicense), other grassesand 

	1016 
	1016 
	herbaceaous vegetation,and Black Needlerush (Juncus roemerianus) in North Carolina, providedwater 

	1017 
	1017 
	is shallowenough. 

	1018 
	1018 

	1019 
	1019 
	Breeding Phenology –Timing of breeding relatedcyclical orseasonal events. 

	TR
	Call-response Survey –A surveydonewithan audio player and speakerwhere aspecies’ vocalizations 

	1021 
	1021 
	are played to elicit a response from the speciesofinterestin a potentialhabitatarea. 

	1022 
	1022 

	1023 
	1023 
	Clutch Period – A periodwhen eggs arein the nest. 

	1024 
	1024 

	TR
	Coastal / Salt Marsh Migration – A process during which sea level risecausessaltintolerant vegetation 

	1026 
	1026 
	to die, allowing salt-tolerant marsh plants to move inland and up the elevation gradient. 

	1027 
	1027 

	1028 
	1028 
	Conservation Easement –A voluntary agreementbya landownerto restrictspecific usesof a property 

	1029 
	1029 
	for aspecified amountof time.The easementis eithervoluntarily donatedorsold by thelandowner to 

	TR
	an entitythatis legally responsible toenforce the easement,usually atypeof land trust. Financial 

	1031 
	1031 
	incentives areusually received bylandownersthat donate conservation easements. 

	1032 
	1032 

	1033 
	1033 
	eDNA – Environmental DNA is theDNA in cellularmaterial shed by organisms(via skin, excrement, etc.) 

	1034 
	1034 
	into aquaticorterrestrialenvironmentsthatcan be sampled from environmental materials (e.g., soil, 

	TR
	water)and identifiedto the originating species. 

	1036 
	1036 

	1037 
	1037 
	Extirpation – Localextinction thatoccurs when a species ceasesto exist in a defined geographic area, 

	1038 
	1038 
	though it still existselsewhere. 

	1039 
	1039 

	TR
	Fire Line – A lineof varyingwidth thatis clearedof vegetation to remove combustiblematerials down to 

	1041 
	1041 
	mineral soil to prevent firefrompassing through it. 

	1042 
	1042 


	Ghost Forest –Areasof deadtreeskilledby saltwaterintrusion into soils and/or increasedwater levels. 
	High Marsh / High Coastal Marsh –High elevation zones inherbaceousmarshesnear oradjacentto the coastoranestuary. Amarsh zone situatedabove themean highwaterlevel,inundated onlyduringrain events, extreme hightide(such asspring andkingtides), and storm surge producedby coastal storms. 
	Inland Habitat –Habitatthatis notaffectedby anytides or storm surge,but which serves asBlackRail habitat. 
	Landowner Assurance Program –Avoluntaryagreementbetween a landownerandthe U.S. Fish and WildlifeServiceorother authorizedwildlifeagency, wherebythe landowneragrees to certain conservation practicesthatwill benefit a species,inexchange for limitedliabilityfor thefate of the speciesthatoccupiestheirland. 
	Lidar (Light Detection and Range) –Alaser-based remotesensingmethodthatcan be usedto plotor mapthree-dimensionaltopographic orvegetative characteristicson theground. 
	(MCP) Minimum Convex Polygon –Oneof many ways to measureormapthe area ananimal uses(e.g., its homerange)throughout a definedperiodof time. It reflectsthe smallestpolygon thatenclosesa set of points;inthis case, multipleknown locationsof a single animal. 
	Microhabitat –Small scalecharacteristicsor properties within anarea usedby aspeciestosecure resources for their survival over a periodof time. 
	Prescribed Fire –An intentionally setfireor“controlledburn” thatisplanned with specificvegetation managementobjectives,conductedduring safeweather conditions byhighlytrainedpersonnel. 
	Runneling –Amarsh restoration process inwhichshallowchannels are createdinthemarshto drain poolsof water, promote revegetation, and restore tidal hydrology. 
	Sheet Water –Athinlayerof surface waterthatformslarge areasof shallow (no more than1inch) inundation. 
	Sheet Water Flow –Waterthatflowsover landin athin sheet. 
	Shoreline Hardening –Constructionofartificial structures such asseawalls, revetments, riprap, and bulkheads designedto block orinhibitlandwardmovementofa shoreline, typically usedto protect structuresandinfrastructure from erosionand coastal hazards. 
	Subspecies –Apopulationof a speciesinwhichindividualsdo notinterbreeddue to geographical separationorbyhabitat use. Sometimes subspecies have geneticdifferences toother populationsof the samespecies. 
	Vegetation Composition –The variety and relative proportionsof plantspecies foundin anarea. 
	LIST OF ACRONYMS 
	AtlanticCoastJointVenture (ACJV) 
	Autonomous RecordingUnit(ARU) BestManagementPractice(BMP) Department ofDefense (DOD) National Fish andWildlifeFoundation (NFWF) National Oceanic andAtmosphericAdministration (NOAA) National ParkService (NPS) National Wildlife Refuge(NWR) NorthAmericanWetlandsConservation Act(NAWCA) NorthCarolina Departmentof Environmental Quality(NCDEQ) NorthCarolina LandandWater Fund(NCLWF) Pittman-Robertson (PR) Sea LevelRise(SLR) The NatureConservancy(TNC) 
	U.S. 
	U.S. 
	U.S. 
	ArmyCorpsofEngineers (USACE) UnoccupiedAerial Systems(UAS) 

	U.S. 
	U.S. 
	Departmentof Agriculture (USDA) 

	U.S. 
	U.S. 
	Fish&WildlifeService (USFWS) 
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