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A survey of the amphibians and reptiles of the The Nature Conservany’s Boehler Seeps 
and Sandhills Preserve (BSSP) was conducted from March – October, 2008.  The goal of 
the project was to provide baseline data, data to assist with designing future survey and 
monitoring efforts, and recommendations for herpetofaunal conservation.  A variety 
of herpetofaunal survey protocols, including visual encounter surveys, anuran calling 
surveys, pitfall trapping, turtles trapping, and opportunistic detections, were used.  The 
preserve was divided into three segments for our survey efforts, each stratified by two 
habitat types (upland forest and bottomland/wetland forest).  We spent approximately 
400 person-hours conducting surveys.  A total of 2,673 individuals representing 41 spe-
cies were captured or detected.  All sampling protocols contributed to the overall species 
diversity detected.  Seven new distribution records for Atoka County were documented, 
but we failed to detect several species that we expected to encounter.  The BSSP provides 
unique habitat and refugia for a wide array of amphibian and reptile species native to 
southeastern Oklahoma, however, the area is not without impacts, both anthropogenic 
and natural, and we provide recommendations for conservation efforts that address some 
of the primary impacts. © 2009 Oklahoma Academy of Science.

INTRODUCTION

Declines in amphibian and reptile popu-
lations have recently been described in 
scientific and popular literature, and these 
declines have occurred regionally and 
worldwide (Blaustein et al. 1994; Stuart 2005; 
Gibbons et al. 2000; Browne and Hecnar 
2007).  Oklahoma is no exception.  The Okla-
homa Department of Wildlife Conservation 
currently lists 38 species of amphibians and 
reptiles as species of greatest conservation 
need (Oklahoma Comprehensive Wildlife 
Conservation Strategy 2005).  Regardless of 
causation of species declines, the availabil-
ity of refugia will likely play an important 
role in herpetofaunal conservation.  Species 
inventories play an important role in identi-

fying species occurrences and distributions, 
and potentially for prioritizing conservation 
efforts and as a basis for comparison for 
monitoring efforts.  
 The Nature Conservancy’s (TNC) Boe-
hler Seeps and Sandhills Preserve (BSSP) is 
an extension of the gulf coastal plain sand-
hill ecosystem, and is similar to the physiog-
raphy of areas found further south and east 
in Oklahoma.  Because it provides a unique 
and varied set of habitat characteristics, it 
likely has a rich and unique herpetofaunal 
community.  However, there is a paucity of 
data on the amphibians and reptiles that oc-
cur on the preserve.  An existing list of the 
taxa that have been reported on the preserve 
by TNC personnel include only a fraction of 
the species that likely occur there based on 

63



Proc. Okla. Acad. Sci. 89: pp 63-74 (2009)

distribution maps provided by Sievert and 
Sievert (2006) and available on-line distri-
bution records (www.biosurvey.ou.edu).  
For example, the TNC list includes only 11 
species, 10 of which are anurans (The Na-
ture Conservancy 2009).  This discrepancy 
is most likely due to lack of survey effort, 
and not to a depauperate community.  Our 
overall goal was to provide data that re-
source managers could use for conservation 
of herpetofauna on this and similar habitats.  
Accordingly, the objectives of this survey 
effort were to (1) survey the amphibian and 
reptile community of BSSP, (2) compile a set 
of baseline data to which results of further 
monitoring efforts can be compared, and 
(3), based on species occurrences and ob-
servation of the available habitats, provide 
conservation recommendations for this and 
similar habitats.     

METHODS

Study Site
 The BSP is a 490 acre TNC preserve lo-
cated in Atoka County in southeast Oklaho-
ma (Figure 1).  The preserve is a gulf coastal 
plain sandhill ecosystem and provides a 
unique set of soil, vegetation, and wetland 
characteristics. The preserve combines 
bluejack oak Quercus incana woodland and 
acid hillside seeps communities to form the 
only known habitat of this type in Oklahoma 
(Boehler Seeps and Sandhills Preserve 2009). 
As a result of sandy soils, acid hillside seeps, 
and dam-building activities by American 
beaver (Castor canadensis), two freshwater 
marshes, Hassell Lake and Boehler Lake, 
provide habitat for a variety of amphibians 
and reptiles. Additionally, an unnamed, 
ephemeral stream (flowing from northwest 
to southeast) and associated riparian forest 
bisects the preserve (Figure 1).  Upland 
habitats are oak-hickory woodlands.  Bot-
tomlands and riparian areas associated with 
Hassell and Boehler lakes and the unnamed 
stream are predominantly river birch (Betula 
nigra) and green ash (Fraxinus pennsylvanica) 
woodlands.  Two roads bisect the preserve: 

paved County Road N4010 between Hassell 
and Boehler Lakes, and an unnumbered 
gravel-surfaced county road south of Boe-
hler Lake (Figure 1).  For the purpose of this 
survey, the preserve was divided into three 
broad areas for sampling: the area surround-
ing Hassell Lake (approximately northern 
1/3 of the preserve), the area surrounding 
Boehler Lake (approximately central 1/3 of 
the preserve), and the area surrounding the 
un-numbered county road (approximately 
southern 1/3 of the preserve) (Figure 1).

Survey Methodologies
 Previous work has demonstrated that 
utilizing a variety of survey protocols maxi-
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Figure 1.  Boehler Seeps and Sandhills 
Preserve, Atoka County, Oklahoma.  
Featured are spatial elements relevant to 
the survey of amphibians and reptiles 
conducted March – October, 2008.  Solid 
white lines indicate preserve boundaries.  
Dashed white lines indicate division of the 
preserve into three areas (north, middle, 
and south) for distributing survey efforts.  
The X’s indicate the three stations at which 
anuran calling surveys were conducted.  
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mizes species detections (Crosswhite et al. 
1999, Doan et al. 2003, Ribiero-Junior et al. 
2008).  Because we sought to survey a wide 
variety of tax across a wide spatiotemporal 
range, we employed five survey protocols: 
visual encounter surveys, anuran calling 
surveys, a pit fall trap array, hoop netting 
for aquatic and semi-aquatic turtles, and 
opportunistic detections.  Most of these 
protocols require only visual or audible 
detections.  Few of the survey methodolo-
gies we used required capture of animals.  
With the exception of a few individuals kept 
for verification, all captured animals were 
released.  Animals kept were preserved in 
10% formalin for positive identification in 
the laboratory.  Descriptions of the method-
ologies used are described in the following 
sections.
 Visual Encounter Surveys (VES).  VES 
surveys have been shown to be effective and 
efficient for providing data across a wide 
range of taxa and habitats (e.g., Heyer et 
al. 1994, Doan 2003, Ribeiro-Junior 2008).  
Our VES surveys consisted of walking sys-
tematically through the study areas, over-
turning rocks, logs, and other cover types, 
and generally scanning for the presence of 
herpetofauna.  VES were conducted by 2-6 
people during each survey event, and were 
conducted once monthly from March - Octo-
ber (except that two surveys were conducted 
in April), for 12 person-hours/month.  Ef-
fort was divided equally among the three 
sample areas (as described in “study site” 
above), and among upland and bottomland 
habitats (3 sample areas x 2 habitat types x 
2 person-hours = 12 person-hours/survey).  
 Anuran Calling Surveys (ACS).  Anuran 
calling surveys have been shown to be cor-
related with anuran abundance (Nelson 
and Graves 2004).  We established one ACS 
station in each of the three sample areas.  
Stations were visited twice monthly during 
March and April, and once monthly during 
May – July.  During each ACS event, one or 
more surveyors trained in recognizing an-
uran vocalizations would visit each station 
within 30 minutes of sundown and record all 

anuran species heard calling.  Each species 
heard was assigned a calling intensity code 
of 1-3 as follows: 1 = one or few conspecific 
individuals calling with little or no overlap 
of calls; 2 = several conspecific individuals 
calling with some overlap of calls; 3 = many 
conspecific individuals calling with signifi-
cant overlap of calls or constant calling.   We 
followed the frogwatch protocol (Frog Call 
Survey Protocol, undated), with the excep-
tion of monitoring each station for 10 min/
visit instead of three minutes/visit.  
 Pitfall Trapping.  Pitfall trapping has 
been demonstrated to be a relatively cost-
effective method for capturing herpeto-
fauna in that the yield is high relative to 
the amount of time spent on this passive 
trapping method (Crosswhite et al. 1999, 
Ribeiro-Junior 2008).  In this study, a single 
pitfall trap array was constructed approxi-
mately 50 m north of Boehler Lake, in an 
area of habitat transition between upland 
and bottomland forest.  The array consisted 
of a single drift fence and four pitfall traps.  
The drift fence, made of galvanized sheet 
metal, was 15.2 m long x 0.6 m high.  Pitfall 
traps (19 L buckets: 30 cm diameter x 37 
cm deep) were buried flush with the soil 
surface, with the drift fence bisecting the 
center of each bucket.  A small amount of 
organic matter, soil, and water was placed 
in each bucket to aid in retention and re-
duce mortality of captured individuals by 
holding moisture.  Lids were placed on the 
buckets to prevent animal capture outside of 
trapping events, and removed one day prior 
to scheduled trap-checking dates.  Pitfall 
traps were opened and checked as follows: 
a five-day event in June, a seven-day event 
in June, an eighteen-day event in July, and a 
nine-day event in September.  During these 
events, traps were checked every one-three 
days (usually every two days).
 Turtle Trapping.  Turtle traps of vari-
ous configurations, and hoop-style traps 
have shown to be effective for capturing 
turtles (Plummer 1979, Reidle et al. 2004).  
Hoop-style nets were used to trap turtles 
in Hassell and Boehler Lakes.  The three 
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styles of hoop nets used were: (1) a 4-hoop 
net, 50 cm hoop diameter, 1.3 m long,  2.5 
cm mesh; (2) a 3-hoop net, 75 cm hoop di-
ameter, 1.3 m long, 2.5 cm mesh; and (3) a 
7-hoop net, 90 cm diameter, 3.2 m long, 2.5 
cm mesh.  Between two and four nets of 
various dimensions were baited with fish 
and set in each of the two lakes as follows: a 
five-day event in June, a thirteen-day event 
in June, an eighteen-day event in July, and a 
nine-day event in September.  During these 
events, traps were checked every one-three 
days (usually every two days).  All turtles 
captured were marked via shell-notching to 
note frequency of recaptures, and to prevent 
counting individuals more than once.
 Opportunistic Detections. Lastly, the 
presence and number of all herpetofauna 
that were detected outside of the search 
events described above were recorded.  
This included all individuals seen, or heard 
calling (restricted to anurans), while walk-
ing into the study area for the purpose of 
conducting VES, ACS, or trapping.

RESULTS
 
A total of 2,673 individuals (not counting 
anuran vocalizations, which cannot be 
enumerated) representing 41 species were 
detected (Table 1).  The total effort included 
approximately 130 man-hours of active 
searching (not counting opportunistic en-
counters) and 494 trap nights.  The search 
efforts spanned March – October, 2008.
 Visual encounter survey efforts totaled 
108 person-hours and resulted in detection 
of 1,643 individuals representing 31 species 
(Table 1).  More individuals were detected 
in bottomland/riparian areas (1354) than 
in upland areas (289).  Twenty-one and 22 
species were detected in bottomlands and 
uplands, respectively, using VES.  South-
ern leopard frogs made up the majority of 
the detections, comprising 51% and 53% 
of the individuals detected in upland and 
bottomland habitats, respectively (Table 
1).  Blanchard’s cricket frogs were also very 

abundant in bottomlands, making up 38% 
of the individuals detected in those habitats.  
Anuran calling surveys were conducted 
for 7 nights in three locations (total = 21 
location-nights) and detected 12 anuran spe-
cies (Table 1).  Among these, all but one spe-
cies (Strecker’s chorus frog) was confirmed 
present at BSSP with a physical specimen.  
Gray treefrogs and Blanchard’s cricket frogs 
were the most frequently heard species, and 
were detected 14 (of 21 possible = 67%) and 
10 (of 21 possible = 48%) times, respectively.  
Pitfall traps were opened for 156 trap-nights 
(4 traps x 39 nights), and resulted in the cap-
ture of 250 individuals representing seven 
species; only anurans were captured and 
Southern leopard frogs made up 82% of the 
catch in pitfall traps (Table 1).  Turtle traps 
were out for 338 net-nights (144 in June, 
144 in July, 50 in September), and resulted 
in the capture of 418 turtles representing 
six species (Table 1).  Red-eared sliders and 
common musk turtles were the predominant 
species captured in turtle traps, but it should 
be noted that 11 Western chicken turtles, 
a state sensitive species (Oklahoma Com-
prehensive Wildlife Conservation Strategy 
2005) and record for Atoka County, were 
also captured.  Opportunistic detections 
provided for detection of 191 individuals 
representing 22 species (Table 1), but no at-
tempt was made to quantify opportunistic 
survey effort.
Even though some of the survey method-
ologies employed resulted in detection of 
more species and individuals than others, 
all methods resulted in detection of unique 
species.  Unique species among the various 
survey methods were VES = 6, ACS = 1, 
pitfall traps = 1, turtle traps = 4, and oppor-
tunistic encounters = 3 (Table 1).

DISCUSSION

Prior to this survey, the existing amphibian 
and reptile list for Boehler Seeps Preserve 
was 10 species, all of which were anurans.  
All previously recorded species were found 
during this survey except one (Woodhouse’s 
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toad Anaxyrus woodhousii), plus an addi-
tional 31 species.  As stated previously, this 
is probably due largely to lack of previous 
comprehensive survey efforts.  Additionally, 
this survey resulted in the detection of seven 
species that represent new distributional 
records for Atoka County (Table 2) based 
on Oklahoma distribution maps (Sievert 
and Sievert 2006) and records (Oklahoma 
Biological Survey undated web site).
 Despite a relatively comprehensive ef-
fort, and as with all survey efforts, there are 
likely several species at BSP that went unde-
tected during the course of this survey.  In an 
effort to identify species that may have been 
overlooked, we have included a list (Table 
2) of the herpetofauna shown to be present 
in Atoka County based on the distribution 
maps provided by Sievert and Sievet (2006).  
Several reasons may exist for failure to de-
tect a species within its geographic range.  
For example, failure to detect may be due to 
the cryptic nature of the species (e.g., many-
ribbed salamanders Eurycea multiplicata and 
western lesser sirens Siren intermedia), low 
densities (e.g., alligator snapping turtles 
Macrochelys temminckii and Louisiana milk 
snakes Lampropeltis triangulum), lack of ap-
propriate habitat (e.g., ornate box turtles 
Terrapene ornata and western slender glass 
lizards Ophisaurus attenuatus), search efforts 
that failed to target ideal species-specific 
spatiotemporal environmental conditions 
(e.g., smallmouth salamanders Ambystoma 
texanum may be active in a very small area 
and for a very short period of time), and 
chance.  However, several of the species that 
are indicated as present in Atoka County 
(Sievert and Sievert 2006) are anecdotally 
considered to be abundant and not par-
ticularly hard to detect, and their absence 
from our survey results is puzzling.  No-
tably missing are several species of snakes.  
Causes for their absence are unknown, but 
we speculate that they have been impacted 
by feral hogs and automobile strikes.  The 
inclusion of amphibians and reptiles in the 
diet of feral hogs has been reported in gen-
eral reviews of feral hogs (Gipson et al. 1998; 

Ditchkoff and West 2007) and in studies 
that have looked at specific feral hog diets 
(Taylor 1999; Jolley 2007), and we frequently 
observed indications of feral hog foraging 
throughout BSSP, especially in areas that 
are likely preferred amphibian and reptile 
habitat (under leaf litter and woody debris, 
especially in relatively moist areas).  Roads 
and automobile strikes have been shown to 
contribute to the decline of many herpeto-
faunal species (Fahrig et al 1995; Gibbs and 
Schriver 2002; Steen et al 2006; Marsh et al 
2008), and roadlessness has been shown to 
be correlated with herpetofaunal diversity 
(Chen and Roberts 2008).  The BSSP is bor-
dered on much of the east side and bisected 
by a paved road, and bisected in another 
area by a gravel county road (Figure 1).  
Further, an ephemeral stream and riparian 
corridor that connect the north and south 
portions of BSSP and likely serve as a travel 
corridor between Hassell and Boehler Lakes 
are bisected by the paved road.
 While it was not among the objectives 
to quantify habitat conditions on BSSP, it is 
relevant to discuss the condition of Boehler 
and Hassell Lakes (Figure 1), as these seep 
lakes contribute substantially to the floral 
and faunal diversity of BSSP, and contribute 
to the unique nature of this TNC preserve.  
The beaver dams that are responsible for 
holding the majority of the water in both 
lakes have failed in recent years, resulting in 
reduced habitat area and volume for aquatic 
and semi-aquatic species.  J. Tucker (The Na-
ture Conservancy, personal communication) 
indicated that the dam on Boehler Lake was 
reported to be intact in 2003, and not intact 
in 2007, (i.e., it happened within that time 
frame), and speculated that the dam has 
likely been breached and repaired by beaver 
frequently over ecological time.  The beaver 
dam on Hassel Lake failed during our June, 
2008 trapping effort.  While data was not col-
lected on habitat conditions in these lakes, 
general observations were noted.  As a result 
of dam failure, water levels have lowered 
and surface area of water has been substan-
tially reduced in both lakes.  We estimate 
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Table 2.  List of amphibian and reptile species shown to occur in Atoka County (based on 
Sievert and Sievert 2006) but not detected during a survey of the amphibians and reptiles 
on the Boehler Seeps and Sandhills Preserve (BSSP), March – October, 2008.  Also listed 
are amphibian and reptile species that were detected  during the survey of BSP, March 
– October, 2008, but that do not appear on the Atoka county distribution maps (Sievert 
and Sievert 2006).

Common name Scientific name

Atoka County species not detected at BSSP during this survey
 
Western lesser siren Siren intermedia nettingi
Small-mouthed salamander Ambystoma texanum
Many-ribbed salamander Eurycea multiplicata multiplicata
Western slimy salamander Plethodon albagula
Woodhouse’s toad Bufo woodhousii woodhousii
Great Plains narrow-mouthed toad Gastrophryne olivacea
Alligator snapping turtle Macrochelys temminckii
Common musk turtle Sternotherus odoratus
Ornate box turtle Terrapene ornata 
Midland smooth softshell Apalone mutica mutica
Western spiny softshell Apalone spinifera pallida
Eastern collared lizard Crotaphytus collaris
Southern coal skink Eumeces anthracinus pluvialis         
Southern prairie skink Eumeces obtusirostris
Western slender glass lizard Ophisaurus attenuatus attenuatus
Northern scarlet snake Cemophora coccinea copei
Ring-necked snake Diadophis punctatus 
Prairie kingsnake Lampropeltis calligaster calligaster
Speckled kingsnake Lampropeltis getula holbrooki
Milksnake Lampropeltis triangulum 
Plain-bellied watersnake Nerodia erythrogaster 
Graham’s crayfish snake Regina grahamii
Ground snake Sonora semiannulata
Flat-headed snake Tantilla gracilis
Orange-striped ribbon snake Thamnophis proximus 
Common garter snake Thamnophis sirtalis 
Rough earthsnake Virginia striatula
Western smooth earthsnake Virginia valeriae elegans

Species detected in this survey, not previously recorded in Atoka County
 
Central newt Notophthalmus viridescens 
Marbled salamander Ambystoma opacum
Eastern narrow-mouthed toad Gastrophryne carolinensis
Green treefrog Hyla cinerea
Northern spring peeper Pseudacris crucifer crucifer
Western chicken turtle Deirochelys reticularia miaria
Green anole Anolis carolinensis carolinensis
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that each lake is currently holding < 10% of 
the volume they previously had.  Both lakes 
previously had substantial areas of floating 
vegetation mats, interspersed with open 
water.  The basin of Boehler Lake, partially 
drained for ca. 2-6 years, has become largely 
inundated by emergent aquatic vegetation, 
especially cattail Typha latifolia.  The basin of 
Hassell Lake, drained within a much more 
recent time period, is largely mud flats, but is 
rapidly becoming colonized by riparian and 
terrestrial vegetation, including button bush 
Cephalanthus occidentalis, river birch Betula 
nigra, and blackberries Rubus spp.  Accord-
ingly, a substantial portion of the habitats 
for aquatic and semi-aquatic herpetofauna 
and other taxa on BSSP have been lost, and 
it can be expected that these lake basins will 
continue to undergo ecological succession 
towards a more terrestrial state unless water 
is impounded within the basins again. 

CONSERVATION 
RECOMMENDATIONS

 
Based on survey results and observations 
at BSSP, recommendations are provided for 
the following four areas: (1) continued her-
petofaunal monitoring efforts, (2) expanded 
preservation efforts for BSSP, (3) rehabilita-
tion/reconstruction of the dams on Hassell 
and Boehler Lakes, and (4) development of a 
more effective movement corridor between 
Hassell and Boehler Lakes.
 While survey efforts are time consum-
ing and potentially costly, they represent an 
integral component of conservation efforts.  
With this in mind, it is recommended that 
the herpetofauna of BSSP continue to be 
monitored over time, and note that the mon-
itoring protocols recommended here could 
be used in other areas.  Annual surveys as 
comprehensive as the one conducted herein 
would be optimal, but may not be practical.  
More practical alternatives may include (1) 
an equally comprehensive survey at some 
broader time interval, e.g., the same proto-
col used here at 3-5 year intervals, or (2) a 
somewhat less comprehensive effort at a less 

frequent time interval; e.g., seasonal surveys 
(spring, summer, and fall, or spring and 
summer) every 1-2 years.  For either of these 
options, and to ensure maximum species 
detection across taxa, a recommendation is 
to utilize the same five sampling protocols 
(VES, ACS, pitfall trapping, turtle trapping, 
and opportunistic detection) employed 
in this survey, and spanning the broadest 
temporal period that resources allow, e.g., 
a full activity season.
 The BSSP represents a unique and di-
verse assemblage of herpetofauna and other 
taxa.  Outside of McCurtain County, we 
know of no other similar habitat in the re-
gion that receives the level of protection that 
BSSP receives.  Based on distribution maps 
provided by Sievert and Sievert (2006) and 
the new Atoka County distribution records 
reported herein, the BSSP also represents 
the margin of westward distribution for 
several species of amphibians and reptiles.  
While there are similar habitats in the region, 
virtually all are private property and subject 
to a variety of impacts.  In this regard, BSSP 
provides important refugia; however, at 
<500 acres, the preserve is small.  Surround-
ing lands may provide additional habitat 
and have the potential to serve as source 
populations for BSSP, but their subjectivity 
to impacts makes them vulnerable, and may 
cause them to serve as sinks for a variety of 
taxa.  With this in mind, a recommendation 
is to look for opportunities to make land 
acquisitions that would expand the size of 
BSSP.  This is particularly recommended for 
the north end of the preserve.  The north end 
of Hassel Lake, including the entirety of the 
beaver dam, is not on preserve property.  
This makes the dam, and therefore the entire 
lake, vulnerable to impacts at the whim of 
the landowner.
 Many of the unique habitat characteris-
tics and concomitant unique flora and fauna 
are due to the presence of the soil types 
and the associated wetlands: Hassell and 
Boehler Lakes.  The activities of American 
beaver have undoubtedly altered the hydro-
logic regime of these lakes, and have likely 
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made them a more reliable source of water 
than they would be in the absence of beaver.  
Further, topographic maps indicate that the 
lakes have been present at least as far back as 
the early 20th century.  In this regard, beaver 
dams have played an integral role in the 
unique and diverse characteristics of BSSP 
over ecological time.  It is also likely that 
beaver activity has waxed and waned on 
BSSP over ecological time; at times there was 
probably a lot of water held by beaver dams 
and at other times there was probably less.  
However, the fluctuating reliability of water 
in these lakes likely played less of a role to 
overall species diversity and available refu-
gia when there was more intact habitat in 
the region.  With increased human impacts 
in the region over time, BSSP represents an 
increasingly important remnant of a unique 
habitat.  For these reasons, a recommenda-
tion is to put effort into reconstruction of 
the dams on both lakes.  Both are breached 
over a relatively short portion of their total 
length (personal observation), and could 
likely be “patched” at relatively little cost.  
Patching the dams in a manner that would 
allow them to impound more water would 
likely attract more beaver back into the 
lakes, and would also likely “encourage” 
the beaver to make repairs on the existing 
dams (personal communications: Pat Whit-
ley, wildlife specialist, U.S. Department of 
Agriculture, Wildlife Services, and Steven 
Barner, wetland specialist, Natural Resource 
Conservation Service).
 The BSSP is bisected by county road 
N4010.  This county road is paved and, 
accordingly, has speed limits and traffic 
frequency that is similar to state highways 
in the area.  The point at which the road 
bisects the preserve is the low point along 
the approximate hydrologic divide between 
Hassel and Boehler Lakes (Figure 1).  In this 
regard, the adjacent forests and the paved 
road at that point likely serve as the primary 
travel corridor for species moving between 
the north 1/3 and south 2/3 of the preserve, 
and between Hassel and Boehler Lakes and 
the associated riparian forests.  The paved 

road likely creates a barrier to movement 
for several species (in the form of a habitat 
barrier, thermal barrier, or moisture content 
barrier), or places species at risk of auto-
mobile strikes.  With this in mind, a recom-
mendation is to seek funding to construct a 
wildlife-friendly culvert, such as a poured 
concrete box culvert with natural substrate, 
under the county road, thereby providing 
a movement corridor that would provide 
suitable substrate and moisture, and not 
involve crossing the road.  
 In conclusion, Boehler Seeps and Sand-
hills Preserve provides a unique and diverse 
habitat and floral and faunal communities.  
The present study indicatea the area is par-
ticularly important to a variety of amphibian 
and reptile species, perhaps more so than 
was originally thought.  However, the area 
is not immune to the effects of surrounding 
anthropogenic and natural impacts and 
disturbances.  For these reasons, a final rec-
ommendation is to continue monitoring ef-
forts, seek ways to insure greater protection 
of the preserve, and address specific habitat 
improvement projects that may make rela-
tively immediate and positive impacts.
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