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STUDY P]-AN
NATCHEZ TRACE PARKWAY

AMPHIBIAN AND REPTILE INVENTORY PROJECT

Section | - Introduction

The National Park Service (NPS) is responsible for the preservation of native
wildlife, including amphibian and reptile species, within the 51,410 acre Natchez
Trace Parkway in accordance with the 1916 NPS organic Act, as amended.
This legislative direction is re-enforced through both NPS policy and guidetines
affecting natural resource management.

NPS management policy stipulates that the bureau "has an obligation to'manage the natural resources of the [N]ational [P]ark [S]ystem to maintain and
perpetuate their inherent integrity'." This same policy goes on to state that the
NPS "will assemble baseline inventory data describing the natural resources
under its stewardship and lvill monitor those resources...to detect or predict
changes. The resulting information will be anallized to detect changes that may
require intervention and to provide reference points for comparison with other,
more altered environments.- Both the NPS Natural Resources Inventory and
Monitoring Guideline (NPS-75) and Natural Resource Management Guideline
(NPS-77) provide guidance on the implementation of natural resource
inventories and information needs in the parks. NPS-75 summarizes the
importance of this information as follows: "Knowing the condition of natural
resources within the National Park System is fundamentalto the [NPS's] ability
to protect and manage the parks."

Currently, NPS managers at the Natchez Trace Parkway possess neither a
comprehensive baseline inventory nor the information upon which to base
monitoring of the Parkway's amphibian and reptile species breeding or otherwise
utilizing park lands and waters. This project is designed to develop a park-wide
inventory of amphibian and reptile species cunently occurring at the Parkway.

The 445 mile long Natchez Trace Parkway traverses portions of four ecosystem
provinces, the Lower Mississippi Riverine Forest, Outer Coastal Plain Mixed
Forest, Southeastern Mixed Forest. and Eastern Broadleaf Forest [Continental]
(after Bailey, et a\,19g5, and Keys, et at,1gg5), and twelve physiographic
regions, including the Mississippi Alluvial Plain, Loess Hills, Long Leaf Pine Hills,
Jackson Prairie, North central (MS) Hiils, Flatwoods, pontotoc Hills, Black
Prairie, Fall Line Hills, Great Valley of the Tennessee River, West Tennessee
Pfain, and Nashville Basin (after Lowe 191g; Adams, et al, 1g26; smith &
whitlatch 1940, and Keys, et al,19gs). The amphibian and reptile habitats
encountered along its length include streams; lakes; swamps; riparian
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woodlands; bottomland hardwood forests; upland hardwood, pine and mixed
hardwood-pine forests; prairie; active agricultural row and forage croplands; and
falow fields naturally converting to woodlands. As a management unit the .

Natchez Trace Parkway constitutes an extended linear ecological transect
spanning portions of three states with the potential to support a diverse
assemblage of native amphibian and reptile species for a unit of the National
Park System with the correspo.nding increased complexity in ensuring their
perpetuation.

Anecdotal observation records collected between 1962 and 1990 report the
occurrence of 67 amphibian and reptile species occuning within Parkway
boundaries. The geographic distribution of a majority of the known amphibian
and reptile species is consistent with published zoological literature. However,
the latitudinal and physiographic range traversed by the Parkway creates
situations where in vivo distribution of some species'contrast with the range
literature. In addition, the combined influences of surfacial and shallow
limestone geology on ecological processes and post-Pleistocene evolution of the
landscape spanning more than 300 miles of the Parkuray's length have both
contributed to high rates of speciation.

In recent years, the emphasis in conservation biology has shifted away from an
emphasis on protecting selected endangered or threatened species towardS a
broader appreciation for the need to preserve functional ecosystems. This
approach, known popularly as biodiversity, has attracted considerable attention
from both the academic and management communities (Grumbine 19g4; Heyer,
et a|,1994; wilson 1985, 1988). such increasing emphasis on biodiversity
makes reliable inventory and monitoring programs of critical importance to park
management. Without detailed information on the distribution, habitat
requirements, and relative abundance of native amphibian and reptile species,
resource managers may only preserve that portion of the fauna which is highly
visible or economically important (Bogan, ef al, 1g8g).

Most recent data show that reptiles and amphibians are important, perhaps
critical, componehts of terrestrial and aquatic ecosystems (Gibbons 1988; Vitt, ef
a/' 1990). Because of their ectothermic physiology, amphibians and reptiles
have extremely low energy requirements, and, conseguenfly, may have a
biomass that exceeds that of nearly all other vertebrates in aquatic and terrestrial
ecosystems (Bennett and Gorman 1g79; Burton and Likens, 197S; Bury, et al,
1980; Pough 1980; Bury 1988; Gibbons 1989; Vitt, et at,1gg0). Both gioups are
excellent indicator species of environmental degradation, amphibians because of
their complex life cycle and permeable skin, and reptiles because of their
frequent position as top carnivores (Duellman and Trueb 1986; Gibbons 19gg;
Vitt, ef a/, 1990). These characteristics have led to increasing recognition of the
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3
need for coilecting better data on the biodiv"fity and ecology of amphibians andreptires by Nationar park service managers (sc6tt ano seigZi 1r#):

The unique composition of the Natchez Trace parrrwaymakes it especiaryinteresting for l&M studies of amphibians and reptiles. since in" pJri*rv
passes through a wide variety of habitats ano miiorriu".' oi"ina!".]'" n,n,',degree of diversity of amphibians and reptiles "outc oe exp"ct"j.-inLooition,.
the rinear nature of the parkway sugg.ests it might function ", "n irnportantwildlife "corido/', especially for amphibians anJ reptiles, which ""n,ilt easilytransverse areas of unsuitabre habitat. 

.conversery, the nign degieelt roactraffic in close proximity to these habitats .rgg"rtJine parkway could function asa "sink" habitat (putiam lggg) for many amp=nioians and reptires. Theseattributes make a quantified inventory or pa'rlway amphibian and reptile speciesof very high value to park management.

The curent lack of statistically sound information on the amphibian and reptilespecies occurring on parkway rands is a criticaiJetici"ncy dturfitti"Jp"*management's responsibirity to identify "no ,"rponJ to potentiar issuesnecessary to achieve the Nps's resource stewardship mandate.

Section ll - Project Description

The Natchez Trace p"tk*"y pt"rrusry compired a species rist in conjunctionwith the 1gg3 Naturar Resource Management Assessment program componentof the service's Resource Management Assessment program (R_MAP). This ristwas generated using the existing Parkway wilolife observation card database,together with information obtained througn .on.rttation with the MississippiDepartment of wildlife, Fisheries and Paiks' trtaturaiHeritage program, AlabamaDepartment of Game and Fish, Tennessee Department of Environment andconservation's Natural Heritage Program, and rennessee wildlife ResourcesAgency' The parkway arso cJntacted the MissisiiJo,, Arabama and rennesseechapters of rhe Nature conservancy for species jli" ,ontained within thatorganizations Biological conservation Database, ;ilthe u.s. Forest service fordata on fite for the Trace Unit of tfre fomOigb"" ;r;ilnal Forest
The original R-MAP amphibian and reptile species list was informally reviewedby biologists with the Missistippi o"partment of.wildlife, Fisheries and parks,Natural Heritage program "ni?"nl"ssee Department of Environment andconservation's Naturat Heritage Frogr". prior to submission. Arthough thisoriginar R-MA' data was revie"wed rg.in .. p.rt or tie t sgo R_MA' updateprocess in cotaboration with the above outside entities, no new speciesoccu rrences were forthcoming.
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lnventory Goals and Objectlyes

The NatchezTrace Parkway Amphibian and Reptile Inventory Project constitutes
applied research designed to provide park management with the foltowing.

Goal 1: Baseline inventory documenting the cunent composition and
distribution of amphibian and reptile species at the Natchez Trace
ParkwaY.

Objective 1A: Develop amphlbian and reptile taxa-specific estimates of
species richness and species-specific estimates of relative
abundance for the Natchez Trace Parh,vay motor road
conidor at the park-wide and physiographic regions levels.

Goal2: Secure initial sample information on the habitat associations of
Natchez Trace Parkway amphibian and reptile species to provide the
basis for future monitoring to identify potential change from cunent '

resource conditions.

Objective 2A. Georeference sampling sites used to achieve Objectives 1A
to permit their relocation and use in future repetition of
Natchez Trace Parkway amphibian and reptile surveys for
monitoring purposes.

Objective 28: Develop distribution mapping of NatchezTrace Parkway
amphibian and reptile species for use in interpreting the
results of future repetition of the amphibian and reptile
survey for monitoring purposes.

Habitat Delineation

The Natch ezTraceParkway cunently possesses basic habitat cover mapping
for 70o/o of its length in final form and 25o/o tn provisional form scheduled for
finalization within approximately 120 days. The remaining 5% is not cunently
mapped either because it is presently undergoing construction of the Parkway
motor road or pending a decision by the NPS on the actual route that Parkway
construction would follow.

This habitat cover mapping was developed using the 1":200'scale Parkway Land
Use Maps (PLUMs) as a base map for the Parkway boundaries and centerfine of
the Parkway motor road. Vegetation and distinguishable physicalfeatures from
+2 meters in size and larger were derived from 1:12,000 scale color aerial .
photography of the Parkway transposed onto this base map by zoom transfer
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scope. The extensive attribute structure hierarchy employed in the preparation
of this Parkway mapping, including habitat classification, is detailed in Appendix
1. A reduced scale version of one of the more than 900 individual pLUMs
providing map coverage of the Parkway is provided in Appendix 2 as an
example.

Sampling Strategv and Rationale

The NatchezTrace Parkway amphibian and reptile inventory will employ seven
sampling approaches; general herpetological collecting, minnow traps, turfle
trapping,-coverboards (artificial shelters), frog breeding surveys, road surveys,
and drift fences. Information on each of these strategies, basis for their use,
sampling schemes and data analyses are summarized below. Due to the
diversity of the Parkway's amphibian and reptile fauna and range of habitats
multiple methods are necessary to obtain an adequate inventory of these
species.

There has been a recent emphasis in herpetology towards developing more
standardized and quantified methods for conducting inventories oi reptiles and
amphibians (Bury and com 19BB; campbell and christman 1gg2; Dodd and
scott 1992: Fitch 1992; Gibbons and Semlitsch.lggl; Grant, et at,1gg2; Heyer,
et al, 1994; Peterson and Dorcas 1992; seigel and Doody 1996; Vogt and Hine
1982). Although the success of specific methods necessarily varieslmong
habitats, some combination of the sampling methods listed below has proven
successful in conducting amphibian and reptile inventories at other Np-S units,
e.g. Gulf lslands National seashore (GUls) and the canaveral National
Seashore (CANA) (seiget and Doody 1996; seiget and Demuth lggg). Table:t
provides an overview of these methods, their relative effectiveness, and the
amount of training and manpower required. Applications of these methods are
designed to be as flexible as possible in response to habitat conditions. As a
consequence, assumptions on how much reliance may be placed on a particular
method would be speculative prior to project implementation.

These amphibian and reptile surveys, as a form of point count sampling, have
been the subject of extensive evaluation through various statistical anJlyses andprofessional literature reviews for more than thiee decades. These inventory
approaches provide for the sampling of amphibian and reptile species
occurrence data in a systematic manner which lends itself to mapping and
modef ing of species distributions.

Data collected through these amphibian and reptile survey approaches would beanalyzed with respect to population estimates (lndices inciuding species richnessand relative abundance) in both geographic and general habital distribution

I
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contexts. Such analyses would utilize descriptive and inferentiaf multivariate 
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statistical methods potentially including hypothesis testing, multivariate
distrfbutions, transformations, ordination, classification, inference for means,
inference for dispersion parameters, discriminate function analysis, and
conelation and association. The analyses would also seek to issess.bias and
precision of the survey data. The measures to provide quality assurance and
qual1y control (OA/OC) to this project include the following: (1) use of
standardized survey, sampling protocols and data recording methodologies, (2)
consistent training of observers for each survey approach and their replicates to
reduce observer bias, and (3) recording all sample points and transect beginning
and ending Points on PLUMs

The deliverables prescribed in conjunction with this survey would include: (1)
original copie_s^ of all data recording sheets; (2) copies of printed and digital raw
survey data; (3) analyses of amphibian and reptile species richness and relative
abundance at the (a) park-wide, (b) ecosystem province, @ physiographic region
and (d) habitat levels; (4) printed results of independent and compiraiive
analyses survey approach efficiencies, (5) copies of a printed and bound report
documenting the methodology, implementation, analytical procedure and resdlts,
(6) maps illustrating the survey based probable geographic distribution of each
amphibian and reptile species recorded through the project at the park-wide level
(or physiographic region map level if species record is isolated or geographically
restricted to only a few sites), (7) maps (pLUMs) illustrating the geogriphic
locations of each approaches sample points and the beginning andLnding
points of all survey routes, and (8) a separate recommended monitoring design
based on the results of the inventory project which addresses both long-term
park-wide monitoring for species richness and relative abundance, and provides
data tor the portions of the Parkway most susceptible to external threats, e.g.
habitat fragmentation or loss of wildlife movement conidors.

Sampling Approach 1: General Herpetological Gollecting
Also known as hand-collecting, this method provides the largest number of
individuals and the largest numbers of species based on comparable inventory
projects at GUIS (Seigel and Doody 1996). Specific methods include carefully
turning and replacing ground cover, time-constrained hand-collecting, seining of
small ponds, and spotlight surveys of aquatic habitats in small boatJor canoes.
The sample stratification would proportion the number of sampling points within
each physiographic region to the relative length of the Parkway traversing it, but
there would always be at least two replicate sites in each major physiogriphic
region.

Sampling Approach 2: Minnow Traps
Minnow traps are an effective means of capturing aquatic amphibians and
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reptiles, especially tadpoles, salamanders and salamander larvae, and aquatic
snakes. This approach has been highly successful method based on comparable
inventory projects at GUIS and CANA (Seigel and Doody 1996; Seigeland
Demuth 1998). Minnow traps can be set in mosl aquatic situations, but appear
to be most effective in ponds or swamps that hdve shallow waters. Traps are set
near the shoreline, in water deep enough to at least @verthe funnelopenings.
Traps are set 5-10 meters apart, and a smallwooden dowel (1/4 inch diameter)
is usually installed immediately behind the tr:ap to insure it does not rol into
deeper water. Unless temperatures are very hot, it is usually sufficient to check
traps once per day. The sample stratification would proportion the number of .
sampling points within each physiographic region to the relative length of the
Parkway traversing it, but there would always be at least two replicate sites in
each major physiographic region.

Sampling Approach 3: Turtle Trapping
Many species of turtles cannot be effectively sampled by hand collecting.
Consequently, it will be necessary to establish an active live trapping program in
several aguatic habitats on Parkway lands and waters to adequately sample
these reptiles. The procedure uses a standard baited hoop trap (plummer
1979), operated mainly during the period late March - early July as the primary
method of catching turtles.

Sampling Approach 4: Coverboards (Artificial Shelters)
One of the major disadvantages of approaches 1 and 2 above is that they are"active" in nature, i.e., traps must be set and monitored on a continual basis. An
alternative method of inventorying herpetological communities involves the use
of artificial shelters established in systematic anays in different habitats. The
method was originally developed by Fitch (1975) and has been used extensively
to sample reptile and amphibian populations at the Channel lslands National .
Park (CHIS), the Savannah River Plant in South Carolina, and at both GUIS and
CANA (Grant, et a|,1992; Seiget and Doody 1996; Seigel and Demuth lggg).

Utilizing the design developed at Savannah River, a series of coverboard anays
would be established in each of the physiographic regions traversed by the
Parkway, with at least two replicate plots/habitat. Each plot will have i4 boards
(91 x 91 x 5 cm). such shelters would be expected to be very effective in
sampling salamanders, lizards, snakes, and some frogs. The major advantages
of these shelters are (1) they require no maintenance, and (2) they can be
checked whenever time permits.

Sampling Approach b: Frog Breeding Surveys
The fact that anuran amphibians congregate for. breeding allows for highly
effective inventories of these species. Frog breeding surveys involve the
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systematic survey of each major aquatic habitat during winter (December -
January), early spring (March - April), and early summer (June - July) for
breeding sites for frogs. These sites will then be intensively surveyed at night for
identification of species present. Minnow traps would also be used in these
habitats to capture and identify tadpoles of species which might have been
missed during nighttime surveys.

In addition, This approach would use the recently-developed automated data
collecting techniques to sample anuran populations. Developed by Petersoh
(Peterson and Dorcas 1992) these techniques allow collection of data on frog
breeding populations without the investigator being present. By using a
programmable timer and an inexpensive tape recorder, allfrog calls at a local
site can be recorded, and the data archived forfuture processing. Extensive use
of this technique would be employed to sample frog breeding populations during
periods when investigators are not present on the study sites.

Sampling Approach 6: Road Surveys
Many amphibians and reptiles routinely cross roads during their daily activities,
and previous investigators (Seigel and Demuth 1998) have found this approach
to be the most effective method of sampling many tenestrial and semi-aquatic
snakes. By recording the start and end time and total distance traveled, data'
from road surveys can be easily quantified and compared between sampling
periods. This approach has been used to successfully census and monitor
amphibians and reptiles at CANA (Seigel and Demuth lgg8) and provides a
transferable approach for use at the Parkway.

Sampling Approach 7: Drift Fences
Drift fences are frequently the most productive method of inventorying
herpetological communities. Equipped with either pitfalltraps, funneltraps, or
both, the productivity of drift fences is significantly higher than hand-captures
(Gibbons and Semlitsch 1981 ). The major disadvantage to drift fences are the
high initial costs (both in labor and funds), and the necessity of daily checks
when operational.

B) Processing of individuals

All reptiles and amphibians captured will be identified, sexed, measured (length
and mass), checked for reproductive condition, and released at point of capture.
ff deemed necessary, a small series of voucher specimens wifl be collected ,nd
preserved according to NPS guidelines. No voucher specimens of Federat or
State listed sensitive, rare, threatened, or endangered species woutd be taken.
All personnel collecting reptiles will be trained in handting venomous snakes, and
no venomous snakes will be handled except by specialized tools.
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Sampling Scheme and Data Analysis

Much of this information has been incorporated into the introduction in the above
section in order to provide concise,'comprehensive descriptions of the seven
survey approaches to be used in this inventory.. The preceding information has
addressed the sampling frame, study design to address speciatized habitats
data analyses, and quality assurance/quality control methods associated with
these survey aPProaches.

All amphibian and reptile data that would be collected in conjunction with this
project meets or exceeds the data elements and protocols utilized for previous
surveys at other NPS units (GUls, CANA). consequenfly, the data accrued
through this project would be transferable to other long-term amphibian and
reptile research activities and may magnify the scope and sensitivity of broader
ecological studies attempting to identify changes in amphibian and reptile
species diversity and distribution.

Field Survey

To be implemented pursuant to retention of cooperating agency or contractor
services beginning in FY1999.

Species Richness

Pending collection of initial sample data and its analysis. The standardization of
methodology and observer training previously noted are efforts to reduce
variability.

Relative Abundance

Pending colleclion of initial sampfe data and its analysis.

Species Distribution

Pending collection of initiar sampre data and its analysis.
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Monitoring Scheme

Pending collection of initial sample data and its analysis; re@mmended
monitoring plan is included above as a deliverable in conjunction with this
inventory project.

Section lll - Coordination and Logistical Support

The principte investigato(s) performing the tasks comprising this inventory
project will contact the Parkway in advance of initiating field sampling to
schedule coordination meetings and meet with the NPS Point-of-Contact
(Parkway Natural Resource Specialist) prior to initiating fieldwork. The purpose
of these pre-fieldwork meetings are to (1) review the sampling protocols, (2)
identiff and resolve project concems, (3) provide a schedule of the upcoming
fieldwork, and (4) review scope of work tasks and QA/QC methods.

The principle investigato(s) shall provide quartdrly reports to the NPS Point-of-
Contact commencing 120 days foltowing the date of the initialcoordination
meeting. These reports will document (1 ) the status of the project and (2) the
status of individual component tasks of the project acted upon during the
preceding 120 day period.

The NPS will not provide logistical support in the form of housing or
transportation, or in any other form, to the principle investigator(s), except as
may otherwise be specified herein.

The principle investigator(s) will be responsible for the training and safety of all
individuals under their auspices. All vehicles used by the principle investigator(s)
or their staff will display a flashing or rotating amber waming light consistent with
Parkway standards whenever any portion of such vehicles are parked adjacent
to and within five (5) feet of the Parkway motor road or any other public road on
Parkway lands. Similady, all vehicles used by the principle investigator(s) or
their staff being operated on the Parkway motor road ten (10) miles per hour or
more below the posted speed limit will display an amber waming light as above
and a slow moving vehicle triangle affixed to the rear of the vehicle visible to
approaching traffic.

Section lV - Budget

The total cost of the project is $85,000. A detailed, itemized budget for the entire
p@ect is presented in Appendix 3.



I
I
I
I
I
l
I
I
I
I
I
I
I
I
I
I
I
I
I

l l

Section V'Resumes

Resumes of the principle investigator(s) would be acquired as part of the
procurement action to implement the project.

Section Vl - Project Completion Schedule

cYl999
1. January 1999 Determine sampling site and survey transect locations.
2. spring- conduct Year 1 amphibian and reptile surveys and

-Fall 1999 database assembly

cY2000
3. spring- conduct Year 2 amphibian and reptile surveys and

-Fall 2000 database assembly
4. Fall 2000 Analyze amphibian and reptile survey data

cY2001
5. March 2001 Draft Finat Report
6. June 2001 Final Report

Section Vll - Voucher Specimens

Voucher specimens would be collected as part of this inventory project. All
specimens will be prepared in accordance with standard herpetological
techniques and would be assessioned as part of the parkway museum
collection. At the conclusion of the project atl specimens would be provided to
the Parkway unless a loan and curation agreement had previously bee
implemented between the NPS and an academic institution consistent with NpS-
28.
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Appendix 3

Natchez Trace ParkwaY
Amphibian and Reptile Inventory Project Budgetl

Years 1and2

CATEGORY

Salaries

SUBCATEGORY

Prin. Investigator
Res. Assistant 1
Res. Assistant 2
Res. Assistant 3
Res. Assistant 4

YEAR 1

$4,000
$6,000
$6,000
$2,500
$2,500

$7,800

$5,000

$8,672

YEAR 2

$4,000
$6,000
$6,000
$2,500
$2,500

$7,800

$5,000

$1,000

SUBTOTAL

$ 8,000
$12,000
$12,000
$ 5,000
$ 5,000

$15,600

$10,000

$ 9,672

Per Diem

Transportation

Supplies/Materials/
Equipment

I
I
I
I
I
I
I
I
I
I

SUBTOTAL

University Overhead
(1Oo/o)

$77,272

$ 7,728

TOTAL $85,000

' Cost estimate based on academic instituUon comparable estimaung.
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Table 1

Natchez Trace ParkwaY
Amphibian and Reptile Inventory ftoiect

Overview of Survey Ap-proaches and Efficiencies

Potential methods for assessing the biodiversity of amphibians and reptiles at
the Parkway are identified below.

Efficiency refers to the amount of data per unit of effort.
High manpower requires a minimum of 3 hours per day of sampling.

Sampling

Approach

Efficiencyr Manpower
required2

Training and
Experience
required

Groups sampled

Hand captures Low Low High Snakes, lizards, frogs,
salananden;

Coverboards High Low Moderate Lizards, snakes,
salamanders

Minnow taps High Low Low aquatic snakes, tadpoles,
salamanden- fross

Road Surveys Moderate Low Moderate Snakes, frogs, salamanders,
turtles

Automated frog
recorders

High Low Moderate Calling frogs

Drift fences High Moderate Moderate All amphibians; turtles;
snakes


