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INTRODUCTION 

1-Ierpetological Associates, Inc. (HA) was contracted by WolfBioServices, Inc. to conduct a Bog 
Turtle ( Glyptemys muhlenbergii) Phase II Presence/Probable Absence Survey for the 301 Reservoir 

. . 

Road Project. A search of the Pennsylvania Natural Diversity Inventory (PNDI) database resulted 
in a finding of"Potential Impact" to federally-protected species under the jurisdiction of the U.S. 
Fish and Wildlife Service (USFWS) for this project (PNDI# 774474; Appendix A). In response, a 
Phase I habitat assessment was perfo1med by Wes Wolf ofVvolfBioServices, which revealed the 
presence of potential bog t1irtle habitat within the project area. In order to obtain a PNDI clearance, 
I-IA was conh·acted to perform the Phase II survey. This report presents the findings of the Phase II
survey, which is required to be submitted to USFWS for review and concurrence.

MATERIALS AND METHODS 

LOCATION OF THE STUDY SITE 

The approximately 7.2-acre project area (as represented on the PNDI) is located in East Goshen 
Township, Chester County, Pennsylvania (39.974883, -75.548696). The project area can be found 
on the West Chester U.S. Geological Survey (USGS) 7.5 minute quadrangle (Figures 1 and 2). 

SURVEYORS 

Phase II surveys were performed by Michael Torocco and Quillyn Bickley (both Pennsylvania 
Qualified Bog Turtle Surveyors [QBTS]). 

PHASE II PRESENCE/PROBABLE ABSENCE SURVEY METHODS 

Systematic searches for bog_ turtles were performed by a team of experienced herpetologists, 
qualified to conduct bog turtle surveys. This consisted of walking through a wetland and carefully 
looking for basking tmtles. Searches were also conducted in shallow, muddy water; atop or amid 
sedge and grass hummocks; and in or on dead/decaying plant debris. Probing sticks were used to 
move vegetation aside and to probe into soft mud in search of hidden turtles. Additionally, shallow 
water and the muddy substrate was searched by muddling, or feeling around in the mud by hand 

(USFWS, 2020a). 

Phase II survey methods follow the USFWS Guidelines for Bog Turtle Surveys for·the Northern 
Population Range: Phase 1 and 2 Surveys (USFWS, 2020a). The specific methods are as follow: 

1. Phase II surveys must be performed during the period from April 15 to Junel5. This
coincides with the period of greatest annual turtle activity (spring emergence and breeding),
and is before the period when vegetation gets too dense to accurately survey. While turtles
may be found outside of these elates, a result ofno turtles would be considered inconclusive.
Surveys beyond June also have a higher likelihood of disruption/destruction of nests or newly

hatched young.
2. Ambient air temperature, at the surface and in the shade, must be at least 55° F.
3. Surveys must be pe1for111ed during the day, at least one hour after sunrise and no later than

one hour before sunset.

He,petological Associates, Inc. 1 
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4. Surveys may be performed when it is sunny or cloudy. In addition, surveys may be conducted
during and after light to moderate rain, provided air temperature is greater than 65 ° F.

5. Surveys are generally performed hy two - four people. Michael Torocco and QuillynBickley
are USFWS recognized qualified bog turtle surveyors; at least one of these individuals must
be present during all surveys. All HA staff have previous experience with and have
participated in surveys for bog turtles. The same surveyors must be used for each wetland
to maintain a consistent survey effort and increase survey efficiency.

6. A min/mum of four (4) surveys per wetland site must be performed to adequately assess the
site for presence of bog turtles. At least two of these surveys must be performed in May.
From mid-April to April 30, surveys must be separated by six or more days. From May 1
to mid-June, surveys must be separated by three or more days. The shorter period between
surveys during May and June ensures that surveys arc carried out during the optimum
window of time (i'.e., before wetland vegetation becomes too thick and while temperatm:es
are optimal). It should be noted that bog turtles are more likely to be encountered by
spreading the surveys out over a longer period. For example, erroneous survey results could
be obtained if surveys were conducted on three successive days in late April due to possible
late spring emergence, or during periods of extreme weather because l11rtles may be buried
in mud and difficult to find. If turtles are found, the site does not need to be revisited.

7. Survey time must be 4-6 person-hours per acre of wetland per site visit unless a bog hutle
is found before this time has elapsed.

DESIGNATED SURVEY AREA 

The Designated Survey Area (DSA) for the Phase II survey is produced by delineating wetland areas 
that contain the most suitable, potential bog tmile habitat. The primary site characteristics that are 
considered include the presence/depth of mucky soil, and presence of spring-fed hydrology. These 
areas are defined by a Recognized Qualified Bog Turtle Surveyor. 

Herpeto/ogica/ Associates, Inc. 4 
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PROJECT AND SITE INFORMATION 

PROJI,CT / PROPERTY NAME: 301 Reservoir Road Project 

PROJECT DESCRIPTION: The site is proposed for a 5-lot subdivision, with the existing house to 
remain (Appendix Bl). 

CURRENT LAND USE AND SETTING: The site is located within the Piedmont Upland Section of the 
Piedmont Physiographic Province, which is characterized by broad, rounded to flat-topped hills and 
shallow valleys. Local relief is low to moderate, ranging from 101 to 600 feet, while elevation of the 
Section ranges from 100 to 1,220 feet. Elevation of the site is approximately 400 to 540 feet. 

. . . 
The site is currently developed with an unoccupied single-family residence, barn, and a smaller 
detached residence. The remainder of the properly includes undeveloped land that includes meadow, 
scmb and forested areas. Off site and to the north bordering the property are houses on small lots that 
line Cooper Circle. Undeveloped land owned by East Goshen Township borders the property to the 
east and south. The sunounding landscape is characterized as residential, with single-family housing 
dominating. 

\V ATER.SHED: The investigated wetlands are associated with an unnamed tributary fo East Branch 
Chester Creek, which is within the East Branch Chester Creek HUC 12 subwatershed (HUC Code: 
020402020603) and the Lower Delaware HUC 8 subbasin. 

STREAM/\VETLAND IMPACTS: There will be no direct impacts to streams or wetlands. 

AfilsA INVESTIGATED: Since the Phase I survey was not performed by HA, two delineated wetland 
areas (identified as Wetlands A and B) were examined to determine the extent of potential habitat. 
Two areas, corresponding to Wetlands A and B, were found to contain marginal quality bog turtle 
habitat. The Phase II survey focused on these area of potential habitat, which are identified as the 
Designated Survey Areas (DSA A= 0.10 acre; DSA B = 0.16 acre) in Figure 3. 

WETLAND INFORMATION 

The on-site wetland delineation was performed on Februaiy 20, 2023 by WolfBioServices, Inc. 
Determination of the presence of wetlands was based on procedures prescribed in the U.S. Anny 
Corps of Engineers (USACE) Corps of Engineers Wetlands Delineation Manual (Environmental 
Laboratory 1987) and Regional Supplement to the Corps of Engineers WetlandDelineationlvlanua/: 

Eastern Mountains and Piedmont Region, Version 2.0 (USACE 2012). 

Table 1 Wetland Size and Location 
Welland 

Wetland Size* Entire \Vetland within 

Arca ID /acres) Latitude 1
°

N) Lon�itndc l"W) Proicct Area? 

A 0.08 39.974288 75.548260 No 

B 0.4 39.974616 75.547763 No 

*Delineated, on-site area only

Herpetological Associates, Inc. 5 
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RESULTS 

WETLAND DESCRIPTIONS 

Wetland A: Wetland A is a 0.08-acre (within project area) Palustrine Emergent (PEM) wetland, 
which is located along the southern property boundary. The wetland extends off site, to the southeast. 
The wetland is bordered to the east by forested and shrub upland, and to the west by a meadow. 

The source of hydrology to Wetland A is a spring house, positioned just within the property 
boundary. Flow is to the southeast via a linear ditch, which drains to an mmamed tributmy to East 
Branch Chester Creek. Shallow, standing water is present throughout the ditched portion of the 
wetland, though flow was generally slow and intermittent. A prolonged period oflow rainfall in the 
spring likely contributed to tl1e low flow. The wetlmid corridor is narrow, with the wetted channel 
base approximately two feet wide, though a wider area is present at the northern end of the wetland 
(15 feet wide). The substrate is mucky within the northern portion of the linear ditched area, up to 
12 inches deep, but the majority of the wetland can be probed to tlu·ec iuches or less. Dominant 
vegetation includes cattail (Typha latifolia), sensitive fern (Onoclea sensibilis), watercress 
(Nasturtium sp.) and jewel weed (Impatiens capensis).

Wetland B: Wetland Bis a 0.40-acre (within project area) PEM wetland, located iii the southern 
portion of the property. The wetland extends offsite to the east. The wetland is bordered to the south 
by an unnamed tributmy, to the west by a dilapidated reinforcement wall, to the north by 
undeveloped scrub upland; and to the east by another large section of impoundment wall. 

Several spring seepage areas are present along the northwestern wetland boundary at the toe of a 
shallow slope. Overall hydrology drains south tln·ough the wetland via shallow rivulets (I inch), but 
puddles (<0.5 inches) are also scattered in the wetland. Substrate is organic, saturat_ed and can be 
probed beyond three inches; ·primarily in the northern portion of the wetland, where maximum 
substrate depth reaches six inches. Dominant plants in the wetland include common reed 
(Pharagmites australis), skunk cabbage (Symplocarpusfoetidus), rice cutgrass (Leersia myzoides)

and other grasses. 

PHASE II PRESENCE/PROBABLE ABSENCE SURVEY RESULTS 

The Phase II bog turtle surveys were conducted on April 19, May 12, May 18, and )"y!ay 28, 2023. 
A Designated Survey Area of0. l O acre and 0.16 acre for was used for the search effort calculations, 
which equates to a combined minimum requirement of 4.16 person-hours of search effort for the 
study (1.04 person-hours per day) at a rate of4 person-hours per acre. However, due to the secondary 
USFWS requirement of a minimum of 1 hour search time per clay for small wetlands ( 4 hours total) 
regardless of the number of surveyors, a total of 4 hours was planned for this project. Actual search 
time was 5 hours spread over 4 clays, or a total of 10 person-hours of search effort. No bog turtles 
or evidence of their presence ( e.g. shells, tracks) were observed. A summary of the Phase II site 
visits is presented in Tables 2 and 3.

He,petological Associates, Inc. 7 
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Table 2. Smiunary of Phase II Boe Turtle s urvey Results 
Search Total Weather 

Date Time Surveyors Time Person-
(Hrs) Hours Variable* In Out 

AmbT( °F) 60 66 

1430- M. Torocco RH(%) 39 29 
4-19-23 1545 Q. Bickley 1.25 2.5 

Cloud(%) 0 0 
Wind(mph) 0-15 5-15
AmbT(°F) 83 82 

1230- M. Torocco RH(%) 33 30 
5-12-23

1345 Q. Bickley 1.25 2.5 
Cloud(%) 0 0 
Wind(mph) 0-3 0-3

AmbT (°F) 66 66

1450- M. Torocco RH(%) 34 32 
5-18-23

1610 Q. Bickley 1.25 2.5 
Cloud(%) 0 0
Wind (mph) 0-5 0-5
AmbT(°F) 68 70

1050- M. Torocco RH(%) 36 34
5-28-23

1205 Q. Bickley 1.25 2,5 
Cloud(%) 80 90
Wind (mph) 0-3 0-10

. ' 

* Amb T = Ambient Temperature, RH= Relative Hmrnd1ty, Cloud= Cloud Cover, Wmd = Wind Speed

REPTILES AND AMPHIBIANS OBSERVED 

#Bog 
Turtles 
J?ound 

0 

0 

0 

0 

No bog turtles were observed, but a few common species ofreptiles and amphibians were found in 

low abundance within Wetland 1 and are presented in Table 3. 

Table 3. List of Reptiles and Amphibians Observed 

Common Name 

Reptiles 

N. Water Snake
E. Garter Snake

Snapping Turtle

Painted Turtle

Amphibians 

N. Spring Peeper

Pickerel Frog

Green Frog

Herpetological Associates, Inc. 

Scientific Name 

Nerodia sipedon 

1'/ummophis sirtalis 

Chelydra se,pentina 

Cluysemys picta 

Pseudacris crucifer 

Lithobates palustris 

Lithobates clamitans 

N11mher Observed 

5 

1 calling 

25+ 
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SUMMARY AND CONCLUSIONS 

HA was contracted by WolfBioServices, Inc. to conduct a Bog Turtle (Glyptemys muh/enbergii) 
Phase II Presence/Probable Absence Survey for the 301 Reservoir Road Project, located in East 
Goshen Township, Chester County, Pe1111sylvania. The project PNDI indicated a potential impact 
to federally protected species under the jurisdiction of the USFWS (PNDI# 774474). 

A Phase I habitat assessment was pe1formed by Wes Wolf of Wolf BioServices at two delineated 
wetlands within the project property. Potential bog hutle habitat was identified, and HA was 
contacted to perform the Phase II survey. HA observed marginal quality habitat in both Wetland A 
and B, and delineated two separate Designated Survey Areas fo1' Phase II surveys. DSA A is 0.01 
acre and corresponds to Wetland A, and DSA B is 0.16 acre and corresponds to Wetland B. Phase 
II surveys were conducted on April 19, May 12, May 18, and May 28, 2023. Surveys wei·e conducted 
within the guidelines specified by USFWS. No bog turtles or evidence of their presence were found 
within the investigated areas. Based on the results of the surveys, bog hll'tles are not expected to be 
impacted as a result of this project. 

He,petological Associates, Inc. 9 
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BOG TURTLE LIFE HISTORY 

Description 
The bog hirtle is classified taxonomically into the class Reptilia, order Testudines, suborder 
Thecophora, family Emydidae,
genus Glyptemys [Clemmys],
and species muhlenbergii

(Schoepff 1792; Figures 4-5).
Conant and· Collins (1991) 
describe this hutle as small, 
attaining an average carapace 
length o_f 7.5-9 centimeters (3-
3.5 inches), with a maximum 
recorded length of 11.4 
centimeters (4.5 inches). The 
carapace is moderately domed, 
rather long, and slightly keeled. 
The scutes are often fairly ' \ __. 
deeply incised by the concentric ? ' ,. 
rings of the laminae, although "',.," '�"'·-

,,
1:'.'j

in older animals the shell is t 
•·�· -,� often worn smooth tln·ough ;' · .7-,;[i? . J · '-

' � I 
•) years of burrowing in mud. In . · · · · • · 

• 
h' h d h 

Figure 4. A bog tm1le from Chester County, p A. specimens w 1c o not ave 
iron oxide or other deposits on the shell, a light "sun-burst" pattern can be seen on each scute of an 
othe1wise brown shell. The plastron is large, and dark brown or black in color with light markings 
either irregularly or symmetrically mTanged. The limbs are typically brown with orange or reddish 
beneath, and there is a conspicuous orange head blotch behind the tympanum. 

Stah1s 
Pe1msylvania Status - Enclange!'ed 
Federal Status - Threatened 

Range 
Disjunct populations exist throughout the range of the bog turtle, occurring in 4 distinct areas 
(Conant and Collins, 1991). These separate populations occur in central New York; western 
Pennsylvania; eastern New York south to southern New Jersey and west to central Pennsylvania; and 
southern Virginia, south through western North Carolina, into extreme northern Georgia. 

Habitat and Life History 
Although rareiy found far from water, the bog hirtle is not a strong swimmer and may drown quickly 
if forced to stay in deep water; generally bog turtles are found wallowing in soft mud or swimming 
in shallow (several inches) streams and puddles. This turtle is omnivorous, and may feed on a 
variety of insects, earthworms, slugs, or berries. Loss of habitat through the direct destrnction of 
wetlands, fragmentation of range as a result of long-term geologic factors (Carr, 1952), and 

Herpetological Associates, Inc. 10 



vegetative succession 
by wetland trees and 
invasive plants have 
all greatly impacted 
b o g  tnr tle 
populations. 

Bog hntles generally 
do not move large 
distances and have 
relatively small home 
ranges. Not unlike 
other hJrtle species, 
males appear to have 
a larger home range 
than females (Lovich 
et al., 1992). In 
Pennsylvania, Ernst 
(1977) reports mean 

Phase II Bog Turtle Surveys for the 301 Reservoir Road Project 

home range for males Figure 5. A yearling bog turtle from Monroe County, PA.

as 1.33 ha, and 1.26 
ha for females. Chase, et al. (1989) is in agreement, but differences in mean home range between 
both sexes are larger and statistically significant for thread trailed specimens in Mmyland: x = 0.176 
ha for males, x = 0.066 ha for females. Distance traveled between locations of radioh·acked bog 
hniles in North Carolina ranged 0-87 m (x = 24.3 111) for males and 0-62111 (x = 15.8 m) for females 
(Lovich, et al.,1992); rates of movements (distance/day) were also significantly larger for males. 
Movements and home range. dimensions of bog turtles may _be governed by the size of suitable 
habitat available to them. 

Unlike most other chelonians, G. muhlenbergii do not travel to dry upland areas or the shore or 
beach of a pond to deposit their eggs. Instead, they select suitable slightly elevated nesting sites 
within their semi-aquatic marshy habitat (Zappalorti et al., 2015). Probably because of the constant 
sah1rated soil conditions in such environments, eggs are not buried in deep nest chambers. Instead, 
they are deposited in a shallow depression on the surface of raised grassy h1ssocks and are slightly 
covered with available humus and vegetation (Ernst et al., 1994). The elevated base of tussock­
fanning grasses and sedges is the preferred nesting site, but nests have also been found on moss 
covered sh1mps and Sphagnum clumps. Nesting areas typically have limited canopy closure, support 
low vegetation and provide ample solar exposure. The possibly unique nesting habits of G. 

muhlenbergii is believed to reduce high predation usually associated with upland egg-laying (Kiviat, 
1978). In most chelonians and generally other K-selected vertebrates, the period of greatest 
vulnerability is during the early stages of life. 

Iferpetological Associates, Inc. 11 
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APPENDIX A 

PNDI 
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Appendix Cl. Wetland A, view looking southeast. This is the widest point of an otherwise nanow, linear, ditched 

wetland. 

Appendix C2. Wetland A, showing the linear, ditched portion of the wetland 

Herpetological Associates, Inc. 24 
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Appendix C3. Unnamed tributary to East Branch Chester Creek, as it flows through Wetland B. 

Appendix C4. Wetland B, which is dominated in large part by common reed. 

Herpeto!ogical Associates, Inc. 25 
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