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Global salamander biodiversity reaches its highest lev-
els in the southeastern Appalachian Mountains, and 

relatively high salamander diversity extends to the southwest 
from this hotspot into northern Alabama and northeast-
ern Mississippi (Petranka 1998; Milanovich et al. 2010). 
In northeastern Mississippi, the geology is quite different 
from that in the rest of the state because the rock formations 
were deposited during the Carboniferous Period (~360–299 
mya; Thompson 2011); these geologic formations are more 
similar to those found in Alabama, Tennessee, and Georgia 
rather than southern Mississippi. Along with geologic dif-
ferences, northeastern Mississippi also contains a small por-
tion of the Tennessee River System. Bear and Cedar Creeks, 
both Tennessee River tributaries, originate in Alabama, flow 
south-to-north through Mississippi, and then drain into 
Pickwick Lake, an impoundment of the Tennessee River. 
Because of the unique geology and hydrology of this region 
in Mississippi, many unique fishes, mussels, and amphibians 
occur here and nowhere else in the state. Several species of sal-

amanders are considered species of greatest conservation need 
in Mississippi, and two of these species are Cave Salamanders, 
Eurycea lucifuga Rafinesque 1822, and Spring Salamanders, 
Gyrinophilus porphyriticus Green 1827 (Mississippi Museum 
of Natural Science 2015).

Eurycea lucifuga is found in areas with deep limestone for-
mations and the range of the species is centered in two regions 
of the United States. One is east of the Mississippi River and 
extends from central Kentucky and Tennessee north into 
southern Indiana, south into northern Alabama and north-
eastern Mississippi, and northeast into northern Virginia; the 
other is west of the Mississippi River and is centered in south-
ern Missouri and northern Arkansas and extends west into 
northeastern Oklahoma and southeastern Kansas (Petranka 
1998). These areas include ecoregions of the Cumberland and 
Interior Plateaus, as well as the Ridge and Valley and Ozark 
Highland (USEPA 2013). Eurycea lucifuga is considered a 
facultative cave-dweller that is dependent on resources from 
outside of the cave (i.e., epigean resources; Bradley and Eason 
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2022). Suitable habitats are rare in northeastern Mississippi 
and the species had been reported from only five localities in 
Tishomingo County. Two specimens (Museum of Vertebrate 
Zoology, University of California, MVZ: Herp 91953–4) 
were collected from “Tishomingo State Park” and “Mingo 
Cave” in 1967 and surveys by Cliburn (1990) reported E. 
lucifuga from Mingo Cave (aka Cave Springs) and from 
Pavilion Cliff in Tishomingo State Park (TSP). Incidental 
surveys recorded the species from two additional sites on pri-
vate property in the same area (Q. Fairchild, pers. comm). 

Conversely, the range of G. porphyriticus extends almost 
continuously from southeastern Quebec and Maine south-
west into Alabama, Georgia, and northeastern Mississippi 
(Petranka 1998), with primary ecoregions occupied includ-
ing the Northeastern Highlands, Cumberland Plateau, 
Allegheny Plateau, the Ridge and Valley, Blue Ridge, and 
southern Piedmont ecoregions (USEPA 2013). Contrary 
to E. lucifuga, G. porphyriticus is absent from regions west 
of the Mississippi River. The habitat of G. porphyriticus 
includes caves where they are sympatric with E. lucifuga, but 

they also can be found in springs, high-gradient headwater 
streams lacking fish, and hillside seeps (Petranka 1998; Bruce 
2003). These habitats, like those of E. lucifuga, also are rare 
in northeastern Mississippi, and G. porphyriticus had been 
reported from only five sites in Tishomingo County. Surveys 
by Cliburn (1990) reported the species from Mingo Cave 
and several sites inside TSP. A single record from east of Iuka 
near the Mississippi-Alabama border (United States National 
Museum, Smithsonian Institution, USNM 319502) collected 
17 March 1967 is 14–19 km NNE of the TSP sites reported 
by Cliburn (1990).

Because of the scarcity of records, presumed relatively 
small ranges, and limited potential habitat in Mississippi, 
both species are considered state endangered (Mississippi 
Museum of Natural Science 2015). Current information is 
needed to more accurately assess their status in the state and 
provide a baseline for future surveys. Our objectives were to 
determine the distribution and encounter rates of both E. 
lucifuga and G. porphyriticus in northeastern Mississippi using 
multiple sampling methods.

Figure 1. Historic and current localities in Tishomingo County for Cave Salamanders (Eurycea lucifuga) and Spring Salamanders (Gyrinophilus porphyriti-
cus) (green symbols) and E. lucifuga (yellow symbols). Triangles represent historic localities and stars represent new/confirmed localities from this study; 
yellow circles represent records of E. lucifuga from searching rock faces; white stars represent recesses or caves that were surveyed without detecting either 
species; light blue lines represent high-gradient streams that were searched manually or sampled with leaf-litter bags (*); dark blue lines represent the approxi-
mation of rock outcrops that were surveyed. All letters correspond to those in Table 1.
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Methods
During July and August of 2021–2023, we conducted area-
constrained surveys for both E. lucifuga and G. porphyriti-
cus along 32 rock outcrops in Tishomingo County (Fig. 1); 
most of these sites were in or near TSP and were previously 
described by Watkins et al. (2025). The Hartselle Sandstone 
rock formations that were searched ranged from scattered 
boulders to continuous rock walls (Fig. 2A), and records of 
both E. lucifuga and G. porphyriticus were known from some 
of these locations. Most sites were heavily forested with mod-
erate to steep topographic terrain. Using hand-held flashlights 
and headlamps, we searched crevices and openings in the rock 
formations by day and night. Every salamander observed was 
identified when possible, and we also recorded lithophilic 
reptiles and anurans. For both target species, we recorded 
locations with a handheld GPS, and catch-per-unit effort 
(CPUE) was calculated by dividing the number of salaman-
ders encountered per person-hour (p-h) of searching.

While searching along rock faces, we located and care-
fully searched ten caves (Fig. 2B) or deep recesses (Fig. 2C) 
under large overhangs on both public and private properties 
by night (n = 28) and day (n = 9) (Table 1). Like other sites, 
we recorded locations and the presence and number of all 
salamanders observed.

For Gyrinophilus porphyriticus, we also conducted area-
constrained manual searches of high-gradient rocky streams, 
hillside seeps, and springs. All sampled streams had flowing 
water; a combination of large rocks (sometimes bedrock), cob-
ble, gravel, and sand; and an alternating riffle/pool hydrology 
(Fig. 2D). During both day and night, we used flashlights to 
search the undersides of the rocks in and along streams, using 
small aquarium nets to catch adults and larvae. We recorded 
beginning and ending locations of all searches and quantified 
the time searched in person-hours. We also deployed leaf-
litter bags (LLBs) (Waldron et al. 2003) in 2022 to sample 
adult and larval salamanders along three streams, two on 

Figure 2. Representative habitat and search locations for Cave Salamanders (Eurycea lucifuga) and Spring Salamanders (Gyrinophilus porphyriticus) in 
Tishomingo County, Mississippi: (A) Hartselle Sandstone rock outcrops with recesses (Site V); (B) large cave system (Cave Springs/Mingo Cave); (C) 
small cave recess along Hartselle Sandstone rock outcrop (Bloody Springs Cave 1); (D) high gradient, rocky stream (Mossy Canyon Stream). Photographs 
by Will Selman.
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Table 1. Site-specific results from manual searching for Cave Salamanders (Eurycea lucifuga) and Spring Salamanders (Gyrinophilus porphy-
riticus) in Tishomingo County, Mississippi, USA, in the summers 2021–2023. Cave/recess locations are in bold, and asterisks (*) denote 
larval G. porphyriticus observed in a stream. Abbreviations: Dc = Desmognathus conanti, Ec = Eurycea cirrigera, Elo = Eurycea longicauda, Elu 
= Eurycea lucifuga, E? Larvae = unknown larval Eurycea, Gp = Gyrinophilus porphyriticus, Pd = Plethodon dorsalis, Pg = Plethodon glutinosis, 
Pr = Pseudotriton ruber.

	 Number						      E? 
Site	 of Surveys	 Effort	 Dc	 Ec	 Elo	 Elu	 Larvae	 Gp	 Pd	 Pg	 Pr

Spring Hill Spring	 3	 10.10	 4	 12			   75				  

CC pond	 1	 3.40	 6	 1			   2				  

Rock Quarry Branch	 1	 6.25		  8			   2				  

Pavilion Spring	 2	 1.00	 10								        1

Cabin Cliff Seep 1	 1	 4.65	 6	 1			   1				  

Cabin Cliff Seep 2	 1	 0.50									       

S.B. Waterfall	 1	 1.00	 6								      

Trickle Falls	 1	 0.50									       

Bloody Springs	 1	 0.50					     41				  

Bloody Springs Seep	 1	 4.15									       

Bedrock Spring	 1	 2.00	 5	 1			   4				  

S.B. Large Waterfall	 1	 0.50								        1	

Mossy Canyon	 2	 5.80	 5	 11			   108	 2*			 

Powerline Stream	 1	 2.15	 2	 2			   2				  

Pavilion Seep 1	 1	 0.50	 2								      

Pavilion Seep 2	 1	 0.15	 2		  1		  2				  

Bull Spring	 1	 0.42					     4				  

Mossy Canyon Seep	 1	 0.24									       

North Hollow Spring	 1	 0.05	 2								      

O Spring	 1	 1.15		  1			   4				  

Natchez Trace Stream	 1	 2.15	 5	 5			   6				  

Upper Rock Quarry	 1	 2.65		  1			   42				  

JP Coleman Stream	 1	 6.25	 30							       3	

JP Coleman Creek Wall	 1	 0.64	 2								      

Bloody Springs Cave 1	 7	 2.62			   2	 5				    9	

Bloody Springs Cave 2	 6	 0.98				    1		  1		  4	

Bloody Springs Recess	 1	 0.10									       

Cave Springs-Dry Cave	 9	 12.05			   1	 6			   1	 148	

Cave Springs-Wet Cave	 9	 14.42			   2	 10		  3*		  50	

Gurgling Rock Recess	 1	 0.10									       

Mossy Canyon Recess	 1	 0.08									       

Pavilion Cave 1	 1	 0.50									       

Pavilion Cave 2	 1	 0.80								        1	

Powerline Cave	 1	 4.15								        1	

Total (n = 34)	 65	 92.4	 87	 43	 6	 22	 293	 6	 1	 217	 1
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TSP property (Rock Quarry Branch, Mossy Canyon) and a 
third on private property (Bloody Springs). At each stream, 
we deployed 15 LLBs on either 14 or 15 July. Each bag was 
composed of a double layer of 70 × 70 cm plastic deer fencing 
(1.5 cm square pores) to which we added rocks and terrestrial 
leaves to simulate habitat for adults and larvae. Each bag was 
cinched tight with nylon string, and the string was secured 
to a limb, branch, or root of a tree or shrub. Each bag was 
checked after two and four weeks by rinsing and agitating 
the bags in a 5-gallon bucket partially filled with water; the 
agitation flushed larvae out of the bags and into the bucket. 
Leaf-litter bags usually were rinsed, agitated, and filtered mul-
tiple times until no larvae remained. Larvae were identified to 
species when possible, with G. porphyriticus larvae generally 
having: (1) a relatively large, paddle-like head, (2) relatively 
large gills, (3) relatively large body size compared to other 
local salamander larvae, and (4) small light flecks interspersed 
on a grayish dorsum. 

Results
Cave Salamander Distribution.—We conducted 37 surveys 
for Eurycea lucifuga at 10 cave and rock-face recesses (4 were 
searched at least twice; total effort: 35.8 p-h; Table 1), and 
E. lucifuga were documented at four sites (40%), including 
three of the five previously documented localities (Table 1). 
Even though considerable effort was expended with special 
attention to sites described by Cliburn (1990), we did not 
detect the species in TSP. Also, one historic location on pri-
vate property northwest of TSP could not be surveyed due to 
the high number of small property owners in that area and 

an inability to gain access from all landowners. In addition 
to the cave-specific searches, we found seven individuals at 
multiple locations along shallow rock crevices at two Hartselle 
Sandstone rock outcrops (Fig. 1). We observed two individu-
als in horizontal crevices at Site V and found 5 salamanders 
at three separate locations at site X (Fig. 3A–B) in 2022. The 
former is the same outcrop where we observed E. lucifuga in 
Bloody Springs Cave 1 (Fig. 3C) and 2 (Fig. 3D), whereas the 
latter is a new locality for the species along a rock outcrop on 
private property.

Cave Salamander CPUE.—We made 32 observations 
of E. lucifuga at four of the ten cave/recess sites including 
Bloody Springs Cave 1 (n = 6 individuals in 6 surveys; Fig. 
3C), Bloody Springs Cave 2 (n = 1 in 5 surveys; Fig. 3D), 
Cave Springs Wet Cave (n = 17 in 9 surveys; Fig. 3E–F), 
and Cave Springs Dry Cave (n = 8 in 9 surveys; Fig. 1). The 
mean CPUE at all cave site surveys was 1.5/h (0.0–16.7/h). 
In all three years, E. lucifuga was most consistently present at 
three sites: Bloody Springs Cave 1 (CPUE: 3.56/h), wet cave 
at Cave Springs (CPUE: 1.4/h), and dry cave at Cave Springs 
(CPUE: 0.87/h).

Spring Salamander Distribution.—We completed 65 
surveys for G. porphyriticus at 36 sites (total effort 92.4 p-h) 
including both cave (n = 10 sites and 37 surveys; 35.8 p-h) 
and non-cave (n = 24 sites and 28 surveys; 56.6 p-h) habitats. 
For the latter, this included streams (n = 15), springs/seeps (n 
= 8), and waterfall-splash zones (n = 3) (Table 1).

We confirmed G. porphyriticus at the historical locality 
at Cave Springs (wet cave) by observing a single adult (29 
August 2021; Fig. 4A) and two large larvae. We also docu-

Figure 3. Observations of Cave Salamanders (Eurycea lucifuga) in Tishomingo County, Mississippi, with museum accession numbers to the digital archives 
of the Florida Museum of Natural History: (A) northern end of rock outcrop X (2 August 2022; UF 195472); (B) southern end of rock outcrop X (3 August 
2022; UF 195473); (C) Bloody Springs Cave 1 (20 July 2021; UF 195467); (D) Bloody Springs Cave 2 (20 July 2021; UF 195468); (E) wet cave of Cave 
Springs (4 August 2022; UF 195474); (F) dry cave of Cave Springs (25 July 2023; UF 195477). Photographs by Will Selman.
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mented several new localities for the species including a single 
adult at Bloody Springs Cave 2 (21 August 2021; private 
property), three larvae at Mossy Canyon stream (2 searching, 
1 LLB) in TSP; Fig. 4B), and one larva captured in an LLB at 
a rocky stream site at Bloody Springs. We did not detect indi-
viduals at a handful of prior localities in TSP, and we were 
unable to survey a historical record east of Iuka near Hwy 72 
on private land.

Spring Salamander CPUE.—During searches and surveys 
at all sites, we observed six G. porphyriticus (two adults, four 
larvae) (CPUE: 0.06/hr). Encounter rates for G. porphyriticus 
were higher in cave sites (2 adult, 2 larvae; 0.11/h) compared 
to non-cave sites (2 larvae; 0.02/h).

In 2022, we sampled 45 LLBs 84 times at three different 
sampling locations (Bloody Springs, n = 30; Mossy Canyon, n 
= 26; Rock Quarry, n = 28), and conducted LLB sampling two 
weeks after deployment (n = 43 bag checks) and four weeks 
after deployment (n = 41 bag checks). The site and weekly 
differences in bags sampled were primarily due to some litter 
bags being set in intermittent stream pools at Mossy Canyon 
that dried completely over the course of the study (n = 4) or to 
high rainfall in Rock Quarry Branch that shifted litter bags to 
a dry section of the stream (n = 2). We found a total of 429 lar-
vae and adults during the 84 LLB checks, with the dominant 
species being Southern Two-lined Salamanders (Eurycea cirrig-
era) (391 larvae and 28 adults; 97.7% relative abundance). We 
also encountered eight Southern Spotted Dusky Salamanders 

(Desmognathus conanti) (3 larvae and 5 adults; 1.9%), seven 
unidentified larvae (1.6%), and two G. porphyriticus larvae 
(0.4%). For the latter, we found one larva at Bloody Springs 
(Fig. 4C) and one at Mossy Canyon (Fig. 4D).

Discussion
Cave Salamander Distribution.—Eurycea lucifuga were detected 
in a small subset of locations that were surveyed, and these 
included both historic and newly documented sites. Of those 
historic sites that could be accessed, E. lucifuga were present 
at all except TSP, despite extensive searches within the park 
boundaries. Several explanations are possible. The species 
might have been extirpated from this location over the last 
50 years, although that seems improbable as the habitat has 
underdone little or no changes during that period and because 
other rare and site-specific species (e.g., Green Salamanders, A. 
aeneus) have been found continuously in the park during the 
same period (Watkins et al. 2025). Another possibility is that 
the species might have been misidentified. Because no speci-
mens were collected in TSP by Cliburn (1990), the E. lucifuga 
reported from TSP could have been a Long-tailed Salamander 
(Eurycea longicauda); the latter is a frequently observed species 
that can resemble E. lucifuga. A third possibility is that the spec-
imens from TSP were collected elsewhere, and the locality was 
mislabeled. For example, photographs provided to WS of the 
1967 TSP specimens (MVZ: Herp 91953–4) were positively 
identified as E. lucifuga, but five additional specimens (MVZ: 

Figure 4. Observations of Spring Salamanders (Gyrinophilus porphyriticus) in Tishomingo County, Mississippi, with museum accession numbers to the 
digital archives of the Florida Museum of Natural History: Individuals observed during manual searching from (A) wet cave of Cave Springs (adult; 29 July 
2021; UF 195470); (B) Mossy Canyon stream (larva; 21 July 2021; UF 195469); larvae captured with leaf-litter bags from (C) Bloody Springs (11 August 
2022; UF 195475); (D) Mossy Canyon (28 July 2022; UF 195476). Photographs by Will Selman.

A

C

B

D
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Herp 91955–9) were collected on the same day (3 April 1967) 
from “6 miles NE Tishomingo, Mingo Cave.” Thus, all of the 
specimens from 3 August 1967 could have been collected at 
Mingo Cave (aka Cave Springs). Also, we do not know who 
collected the TSP and Mingo Cave specimens nor is any other 
information associated with the accession cards (C. Spencer, 
pers. comm.). In summation, we consider the TSP locality 
as “problematic” for numerous reasons, including the lack of 
specimen records by Cliburn (1990) and the possibilities of 
misidentification and erroneous collection locality plus the 
unknown provenance of the MVZ records. If we exclude the 
problematic TSP records because they are possibly extirpated/
erroneous, the species is currently known from a small area 
along the Alabama state line in eastern Tishomingo County. 
Most of these locations are specifically associated with Hartselle 
Sandstone rock outcrops near Cedar Creek.

Although most observations of E. lucifuga were associ-
ated with caves/deep recesses, we also found them associated 
within crevices of Hartselle Sandstone. The crevice habitat 
used by E. lucifuga was similar to that typically occupied by 
A. aeneus (Watkins et al. 2025). Thus, finding additional E. 
lucifuga at Bloody Springs (sites U, V, W) or at site X would 
not be surprising. Nonetheless, although we did not docu-
ment E. lucifuga in TSP, and future surveys should be con-
ducted within the park to determine if the species is indeed 
not present in TSP. In summary, E. lucifuga appears to be a 
rare member of the salamander community and is currently 
known from only ~10 km2 in Mississippi.

Cave Salamander CPUE.—Relatively little has been 
reported on the densities of E. lucifuga throughout its range, 
but our results suggest that E. lucifuga encounter rates are 
low in Mississippi compared to other locations in their range. 
Bradley and Eason (2022) conducted 73 surveys in Sauerkraut 
Cave in Kentucky, and the average count of E. lucifuga was 
66 per visit with a maximum abundance of 492 individuals. 
Similarly, Hutchison (1958) found relatively high numbers of 
salamanders in several caves in western Virginia, with counts 
peaking at 3–20 individuals at multiple sites and estimated 
abundances varying from 36–63 individuals. In comparison, 
the highest number of E. lucifuga we recorded on a single 
visit was seven individuals in both the wet and dry sides of 
Cave Springs in 3.1 p-h (CPUE: 2.24/h). However, higher 
encounter rates have been recorded during spring and fall, 
suggesting the likelihood of seasonal differences in abun-
dance (Hutchison 1958; Camp and Jensen 2007; Bradley 
and Eason 2022). Consequently, future spring or fall surveys 
at Mississippi sites might yield higher encounter rates than 
what we observed during our summer surveys. Also, mark-
recapture studies would provide a better understanding of the 
abundance of E. lucifuga in Mississippi.

Spring Salamander Distribution.—Including both 
searches and LLB sampling, we documented G. porphyriti-

cus at only four of 36 locations (11.1%), and only two of 
those generated consistent observations. The Cave Spring/
Mingo Cave site is the largest known cave system in the area, 
and individuals have been observed here consistently since 
the 1960s and 1970s. At the Mossy Canyon site in TSP, we 
detected only larvae, but an adult individual was observed and 
photographed at this location in March 2022 (M. Jaunsen, 
pers. comm.), indicating a presence of both life history stages. 
Other historic localities were surveyed in TSP without detect-
ing any individuals.

Although individuals were not detected at historic sites 
in TSP, suitable habitat remains there and on nearby pri-
vate properties (sites R, X) where future surveys might detect 
them. Like E. lucifuga, G. porphyriticus also appears to be a 
rare member of the salamander community known from only 
~20 km2 in Mississippi. Future efforts should employ mul-
tiple methods at a broad range of locations during different 
seasons (e.g., spring and summer).

Spring Salamander CPUE.—We found G. porphyriticus to 
be a rare species in the salamander community in northeastern 
Mississippi, and this is similar to what is known about the 
species in other parts of its range. Williams (2015) found that 
G. porphyriticus comprised only 9% of the salamander com-
munity in groundwater seeps in Pennsylvania, and most of the 
observed individuals were larvae (79%) much like our study. 
Using LLBs in North Carolina, Mackey et al. (2010) found 
G. porphyriticus to be rare (2 of 374 total salamanders; 0.5%) 
and none were found using visual encounter surveys (0 of 316 
total salamanders) (note, however, that the two individuals 
encountered during visual encounter surveys in this study were 
larvae). Using pitfall trap arrays in West Virginia, only four of 
858 total salamanders captured were G. porphyriticus (0.46%; 
Anderson et al. 2012). One exception was when Miller and 
Niemiller (2007) found that G. porphyriticus were 37% of the 
salamanders encountered in cave streams in Tennessee, a very 
different habitat than the other studies mentioned. However, 
similar to other reports, Miller and Niemiller (2007) found 
mostly larval G. porphyriticus during surveys.

Because the species is often found in low abundance, 
detection probabilities likely are quite low even when the spe-
cies is present, and detection probabilities likely vary by season 
as described for other similar salamander species (e.g., Bradley 
and Eason 2022). Indeed, a paired study in Quebec, Canada, 
found that traditional visual encounter surveys underesti-
mated the presence of G. porphyriticus in streams compared 
to eDNA surveys; multiple stream sites had positive eDNA 
detections where no animals were observed with traditional 
visual encounter surveys (Plante et al. 2021). Because so little 
is known about the species and the seasonal abundance/detec-
tion rates of both larvae and adults, determining the optimal 
time for sampling is difficult. However, observations of the 
species appear to occur more frequently during the spring and 
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early summer (March to June; iNaturalist 2025), suggesting 
that optimal times for surveys are likely during that period.

Acknowledgements
This project was funded by a State Wildlife Grant via the 
Mississippi Department of Wildlife, Fisheries, and Parks and 
the U.S Fish and Wildlife Service Division of Federal Aid 
(#F21AF03948). Along with State Wildlife Grant funding, 
Millsaps College Science Fellowship Awards also supported 
this project, and we are grateful to Tim Ward and Leah Babb 
for administering these funds. Field activities were approved 
by Mississippi Department of Wildlife, Fisheries, and Parks 
through scientific research and collecting permit numbers 
0513211, 0510221, and 0510231. The Millsaps Animal 
Care and Use Committee approved the project (WS041717). 
We thank Millsaps College undergraduate research students 
Jack Welsh, Thomas Weber, Tyler Hamby, Peyton Parker, 
Connor Ladner, Greyson Hewitt, Katie Williams, and Lucas 
Rutherford for assisting with this project; AirBNB homeown-
ers Lisa and Arthur in Belmont, Brooke in Iuka, and Wesley 
and Brittany in Iuka for being such great and hospitable 
hosts; several private landowners who allowed us to conduct 
salamander surveys on their properties; and Ruth Elsey, who 
reviewed an earlier version of this manuscript.

Literature Cited
Anderson, J.T., A.B. Solis, and J.D. Osbourne. 2012. Herpetofauna abundance 

in forested edge and interior locations of West Virginia, pp. 474–486. In: 
G.W. Miller, T.M. Schuler, K.W. Gottschalk, J.R. Brooks, S.T. Grushecky, 
B.D. Spong, and J.S. Rentch (eds.), USDA Proceedings 18th Central Hardwood 
Forest Conference. Morgantown, West Virginia. March 26–28, 2012. USDA 
General Technical Report NRS-P-117. U.S. Forest Service, Newton Square, 
Pennsylvania, USA.

Bradley, J.G. and P.K. Eason. 2022. Observations on the population ecology of the 
Cave Salamander, Eurycea lucifuga (Rafinesque, 1822). Journal of Cave and 
Karst Studies 81: 1–8. https://doi.org/10.4311/2017LS0037.

Bruce, R.C. 2003. Ecological distribution of the salamanders Gyrinophilus and 
Pseudotriton in a southern Appalachian watershed. Herpetologica 59: 301–310. 
https://doi.org/10.1655/02-28.

Camp, C.D. and J.B. Jensen. 2007. Use of twilight zones of caves by plethod-
ontid salamanders. Copeia 2007: 594–604. https://doi.org/10.1643/0045-
8511(2007)2007[594:UOTZOC]2.0.CO;2.

Cliburn, J.W. 1990. Status of Mississippi populations of Eurycea lucifuga, 
Gyrinophilus porphyriticus, and Pseudacris brachyphona in northeastern 
Mississippi. Technical report to the Mississippi Museum of Natural Sciences. 
Report No. 101, Mississippi Department of Wildlife, Fisheries, and Parks, 
Jackson, Mississippi, USA.

Hutchison, V.H. 1958. The distribution and ecology of the cave salamander, Eurycea 
lucifuga. Ecological Monographs 28: 1–20. https://doi.org/10.2307/1942273.

iNaturalist. 2025. Spring Salamander (Gyrinophilus porphyriticus). <https://www.
inaturalist.org/taxa/27500-Gyrinophilus-porphyriticus>.

Mackey, M.J., G.M. Connette, and R.D. Semlitsch. 2010. Monitoring of stream 
salamanders: the utility of two survey techniques and the influence of stream 
substrate complexity. Herpetological Review 41: 163–166.

Milanovich, J.R., W.E. Peterman, N.P. Nibbelink, and J.C. Maerz. 2010. Projected 
loss of a salamander diversity hotspot as a consequence of projected global 
climate change. PLoS ONE 5: e12189. https://doi.org/10.1371/journal.
pone.0012189.

Miller, B.T. and M.L. Niemiller. 2007. Distribution and relative abundance of 
Tennessee Cave Salamanders (Gyrinophilus palleucus and Gyrinophilus gulolin-
eatus) with an emphasis on Tennessee populations. Herpetological Conservation 
and Biology 3: 1–20.

Mississippi Museum of Natural Science. 2015. Mississippi State Wildlife Action 
Plan. Mississippi Department of Wildlife, Fisheries, and Parks, Mississippi 
Museum of Natural Science, Jackson, Mississippi, USA.

Petranka, J.M. 1998. Salamanders of the United States and Canada. Smithsonian 
Institution Press, Washington, D.C., USA.

Plante, F., P. Bourgault, Y. Dubois, and L. Bernatchez. 2021. Environmental DNA 
as a detection and quantitative tool for stream-dwelling salamanders: A com-
parison with the traditional active search method. Environmental DNA 3: 
1128–1141. https://doi.org/10.1002/edn3.233.

Thompson, D.E. 2011. Geologic Map of Mississippi. Mississippi Office of Geology, 
Jackson, Mississippi, USA.

USEPA (United States Environmental Protection Agency). 2013. Level III Ecoregions 
of the Continental United States. EPA–National Health and Environmental 
Effects Research Laboratory, Corvallis, Oregon, USA. <https://www.epa.gov/
eco-research/level-iii-and-iv-ecoregions-continental-united-states>.

Waldron, J.L., J.C.K. Dodd, and J. D. Corser. 2003. Leaf litterbags: factors affect-
ing capture of stream-dwelling salamanders. Applied Herpetology 1: 23–36. 
https://doi.org/10.1163/157075403766451207.

Watkins, B.W., T. Mann, and W. Selman. 2025. Distribution and encounter rates 
of Green Salamanders (Aneides aeneus) at the periphery of their range in north-
eastern Mississippi. Herpetological Conservation and Biology 20: 117–130.

Williams, C.E. 2015. The salamander species assemblage and environment of for-
ested seeps of the Allegheny High Plateau, northwestern Pennsylvania, USA. 
Herpetology Notes 8: 99–106.

https://www.epa.gov/eco-research/level-iii-and-iv-ecoregions-continental-united-states
https://www.epa.gov/eco-research/level-iii-and-iv-ecoregions-continental-united-states
https://doi.org/10.1163/157075403766451207

