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EXECUTIVE SUMMARY

EXECUTIVE SUMMARY

The Florida Fish and Wildlife Conservation Commission (FWC) developed this plan in response
to the determination that Sherman’s short-tailed shrew (Blarina shermani) be listed as
Threatened on the Florida Endangered and Threatened Species List. The FWC previously listed
the Sherman’s short-tailed shrew (SSTS) as a Species of Special Concern.

The goal of this plan is to improve the conservation status of SSTS to the point that the species is
secure within its historical range. Objectives are to confirm SSTS existence within its range,
confirm taxonomic status using genetic sequencing, identify preferred habitat associations, and
quantify threats to survival while using existing knowledge of habitat preferences for the similar
southern short-tailed shrew (Blarina carolinensis) to maintain potential habitats within the
species’ range. Because much is unknown about the species, achieving these objectives will
require substantial research and monitoring efforts by cooperating agencies on both public and
private lands. Actions proposed to increase understanding of the species and its habitat
requirements include using Geographic Information System (GIS) data to record trapping sites,
determining the most effective trapping techniques, developing a monitoring plan and trapping
protocol, trapping at identified sites, and confirming taxonomic status through genetic testing of
captured specimens. Additional actions include conducting proposed research, investigating and
quantifying collective threats, coordinating with other entities to use existing data to fill
knowledge gaps, and providing information and guidance to land managers about techniques to
improve the on their lands.

This plan details the actions necessary to improve the conservation status of SSTS. A summary
of this plan will be included in the Imperiled Species Management Plan (ISMP), in satisfaction
of the management plan requirements in Chapter 68A-27, Florida Administrative Code, Rules
Relating to Endangered or Threatened Species. The ISMP will address comprehensive
management needs for 60 of Florida’s imperiled species and will include an implementation
plan; rule recommendations; permitting standards and exempt activities; anticipated economic,
ecological, and social impacts; projected costs of implementation and identification of funding
sources; and a revision schedule. The imperiled species management planning process relies
heavily on stakeholder input and partner support. This level of involvement and support is also
critical to the successful implementation of the ISMP. Any significant changes to this plan will
be made with the continued involvement of stakeholders.
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GLOSSARY OF TERMS AND ACRONYMS

GLOSSARY OF TERMS AND ACRONYMS
ARC: Acquisition and Restoration Council

Area of Occupancy: The area within its extent of occurrence (see Extent of Occurrence), which
is occupied by a taxon, excluding cases of vagrancy. This reflects the fact that a taxon
will not usually occur throughout the area of its extent of occurrence, which may contain
unsuitable or unoccupied habitats (as defined by IUCN).

BRG: Biological review group, a group of taxa experts convened to assess the biological status
of taxa using criteria specified in Rule 68A-27.001, Florida Administrative Code,
and following the protocols in the Guidelines for Application of the IUCN Red
List Criteria at Regional Levels (Version 3.0) and Guidelines for Using the IUCN
Red List Categories and Criteria (Version 8.1).

BSR: Biological status review report, the summary of the biological review group’s findings.
Includes a Florida Fish and Wildlife Conservation Commission (FWC) staff
recommendation on whether or not the species status meets the listing criteria in Rule
68A-27.001, F.A.C. These criteria, based on IUCN criteria and IUCN guidelines, are
used to help decide if a species should be added or removed from the Florida Endangered
and Threatened Species List. In addition, FWC staff may provide within the report a
biologically justified opinion that differs from the criteria-based finding.

DNA: Deoxyribonucleic acid

DOACS: Florida Department of Agriculture and Consumer Sciences

Dorsum: The upper surface of an appendage or part.

Extent of Occurrence: The geographic area encompassing all observations of individuals of a
species, including intervening areas of unoccupied habitat. Synonymous with range. See
also Area of Occupancy (as defined by IUCN).

F.A.C.: Florida Administrative Code

Fossorial: Adapted to digging.

Fusiform: Tapering toward each end.

F.S.: Florida Statutes

FWC: The Florida Fish and Wildlife Conservation Commission, the state agency constitutionally
mandated to protect and manage Florida’s native fish and wildlife species.
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FWCG: Florida Wildlife Conservation Guide, an online resource designed to facilitate effective
land use planning, project design, and the management of natural communities, with a
focus on wildlife conservation.

GIS: Geographic Information System

ISMP: Imperiled Species Management Plan

IUCN: International Union for Conservation of Nature, a professional global conservation
network.

IUCN Red List: (IJUCN Red List of Threatened Species) An objective, global approach for
evaluating the conservation status of plant and animal species, the goals of which
are to: Identify and document those species most in need of conservation attention

if global extinction rates are to be reduced; and provide a global index of the state
of change of biodiversity.

NRCS: Natural Resource Conservation Service, a branch of the United States Department of
Agriculture.

Occipito-premaxillary: Length measuring the distance from posterior margin of maxilla to
extremity of rostrum.

Pelage: The hairy covering of a mammal.

Rostrum: Snout or nose.

SSTS: Sherman’s short-tailed shrew

Type locality: The geographical location where a type specimen was originally found.

Type series: A group of specimens of a particular organism to which the scientific name of that
organism is formally attached.

USFWS: United States Fish and Wildlife Service, the federal agency mandated to protect and
manage the nation’s native freshwater fish and wildlife resources.

Venter: Abdomen or belly.
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INTRODUCTION

Biological Background

Understanding of the taxonomy of the Sherman’s short-tailed shrew (SSTS) is dynamic, with the
animal being described as a subspecies of Blarina brevicauda, a subspecies of Blarina
carolinensis, and most recently as a separate species, Blarina shermani (Layne 1992, Benedict et
al. 2006). Hamilton (1955) originally described the type specimen as Blarina brevicauda
shermani, although later analysis re-classified SSTS as a subspecies of Blarina carolinensis
when that species was recognized (McCay 2001). Recently, Benedict et al. (2006) compared the
species with the 2 other short-tailed shrews found in Florida, Blarina carolinensis carolinensis
and Blarina carolinensis peninsulae. They found SSTS to be significantly larger in all
measurements analyzed, with the extent of the difference being of the same magnitude seen
between other species within the genus Blarina. Furthermore, specimens appeared to be
considerably smaller than those of B. brevicauda from Georgia, suggesting the population of the
species in southwestern Florida is not a relictual isolate of B. brevicauda. These results led
Benedict et al. (2006) to designate SSTS as a separate species, Blarina shermani. Benedict et al.
(2006) recommended that their conclusion be confirmed with analyses of genetic data, which
have reliably delineated the other Blarina species (George et al. 1982, Brant and Orti 2002).

Life History
There is virtually nothing known about the life history, behavior, and biology of the species. As
such, we provide summary information for the closely related species Blarina carolinensis. For
more information on this species, see McCay (2001) and Genoways and Choate (1998).

B. carolinensis is a habitat generalist, occurring in a wide variety of localities including
hardwood and pine forests, thickets, brushy areas, sedge fields, swamps, bogs, old fields, tidal
marshes, canebreaks, and bayheads. Short-tailed shrews in Florida are typically found in dense,
herbaceous habitats or moist forests (Layne 1992). The type series of shrew was collected in
mole (Scalopus aquaticus) runways and drainage ditches with dense grass (Hamilton 1955).
Reproduction of B. carolinensis is bimodal with peaks from March to July and September to
November. Litters range between 2 and 6 young (Moore 1946, Genoways and Choate 1998,
McCay 2001). Blarina sp. typically do not breed during the season in which they are born;
average age of reproduction is 9 months (Whitaker and Hamilton 1998). Average home range
size has been calculated at 0.96 ha (2.37 ac) according to the minimum area method (Faust et al.
1971) while population density has been calculated between 1.3 and 17.0 individuals per ha
(Genoways and Choate 1998). B. carolinensis is primarily insectivorous in its dietary habits,
with studies from South Carolina documenting consumption of slugs, snails, earthworms,
beetles, centipedes, flies, spiders, and hypogeous fungi (McCay 2001).

Description
B. carolinensis and Sherman’s short-tailed shrews are physically very similar, with small
differences in the size of some features that can be difficult to distinguish without careful
measurement. Both are medium-sized, robust shrews with short legs and a fusiform body shape
(wide in the middle and tapered at both ends). The tail is short, hairy, faintly bicolored, and
slightly flattened. The SSTS average tail length is slightly longer than other Blarina spp. found
in Florida (B. c. carolinensis and B. c. peninsulae), averaging 23.5 mm (0.93 in.) compared to
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21.15 mm (0.83 in) average for the other Blarina. Both species have inconspicuous eyes and ears
and a rostrum that is relatively pointed and well furred, with long, white whiskers. Pelage is slate
gray throughout, though slightly lighter on venter than on dorsum. The adult winter pelage of
SSTS is reported to be darker than other Blarina populations in Florida and lacking any
brownish coloration (Layne 1992). The feet reflect a fossorial lifestyle (they indicate the animal
stays underground for long periods of time) with hind feet darker than the fore feet and sharp,
slightly curved claws. Adults can usually be distinguished from similar species by an occipito-
premaxillary length <20.0 mm (<0.8 in) and cranial breadth <11.5 mm (<0.45 in). The length of
head and body in B. carolinensis is <81 mm (<3.18 in), whereas that of B. brevicauda is >81 mm
(>3.18 in). B. carolinensis typically weighs <13.5 g (<0.5 0z) and has hind foot length <13 mm
(<0.51 in) (McCay 2001). SSTS is documented as being larger than other Blarina species found
in Florida, with an average length of head and body of 85.5 mm (3.37 in), average hind foot
length of 14.1 mm (0.56 in), and an average weight of 13.8 g (0.49 oz) (Hamilton 1955).
Comparative morphological measurements for SSTS, B. c. carolinensis, and B. c. peninsulae
(derived from Hamilton 1955) are found in Appendix 1. Figure 1 shows comparative sizes of 3
principal taxa in Florida.
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Total Length: 79.5 mm
Tail: 21 mm

Hind foot: 11 mm
Weight: 4 to 5 grams

A
"

Least shrew (Cryptotis parva)

Total Length: 81.9 mm
Tail: 30.1 mm

Hind foot: 10.9 mm
Weight: 3 to 4 grams

Southeastern shrew (Sorex longirostris)

Total Length: 109 mm
Tail: 23.5 mm

Hind foot: 14.1 mm
Weight: 13.8 grams

- Southern short-tailed shrew (Blarina carolinensis)

Figure 1. Comparative sizes of Cryptotis, Sorex, and Blarina, the 3 principal shrew

taxa in Florida. Measurements from Whitaker and Hamilton (1998) and Hamilton (1955).
Blarina measurements are averages for Sherman’s short-tailed shrew. Comparisons of all
Blarina subspecies found in Florida are provided in Appendix 1. Photograph by Justin Davis,
FWC.
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Geographic Range and Distribution
The SSTS is restricted to a small area in southwest Florida (Figure 2) from the vicinity of Royal
Palm (based on the existence of a possible hybrid with B. c. peninsulae) to just north of Fort
Myers (Benedict et al. 2006). On Figure 2, Fort Myers and Royal Palm are represented by the
triangles. The type series was collected in 1954 in Lee County, 1.6 km (1 mi) north of the
Caloosahatchee River and 0.4 km (0.25 mi) east of U.S. Route 41 (Benedict et al. 2006).
Additional attempts have been made to collect the species at that same location, but no more
individuals have been caught, suggesting that it is either very rare or has been extirpated from the
area (Layne 1992). Because the shrew has a very small range and existence has not been
confirmed in many years, it is highly vulnerable to extinction.
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Figure 2. Range map from Benedict et al. (2006) depicting ranges of Blarina carlolinensis
carolinensis, B. c. peninsulae, B. shermani, and B. c. carolinensis/B. c. peninsulae hybrids as
determined from confirmed capture locations. Triangles represent B. shermani capture locations
near Fort Myers (northern triangle) and Royal Palm (southern triangle).
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Conservation History

The SSTS was listed as a Species of Special Concern in 1984 by the Florida Game and Fresh
Water Fish Commission, the predecessor of the Florida Fish and Wildlife Conservation
Commission (FWC). Although no specific conservation measures were undertaken, purchase of
conservation lands through Preservation 2000, Florida Forever, and county land acquisition
programs have provided some benefits. The presence of SSTSs in ruderal and disturbed habitats
may leave them vulnerable, even on conservation lands, as restoration work improves these
habitats.

Two decades ago, Layne (1992) identified a need to determine whether an extant population of
the SSTS exists. As a first step toward implementing practical conservation actions to maintain
the species, it is important to document the continued existence of the animal and to confirm its
taxonomic uniqueness through genetic analyses. Previous survey efforts (as summarized in
Layne 1992) have included more than 5,300 trap nights with the most recently documented
capture occurring in 1955 (Layne 1992, Benedict et al. 2006). The specimens identified as B.
shermani by Benedict et al. (2006) and collected near Fort Myers were collected in 1955; the
hybrid that Benedict used to identify the southern extent of the species at Royal Palm was
collected in 1951 and maintained in the collection of the University of Kansas. Specimens
collected at Hickey Creek (Layne 1992) during the 1980s were originally believed to be SSTSs
but were later assigned to B. c. peninsulae by Benedict et al. (2006). There were additional
specimens collected near Buckingham in 1981 (Layne 1992) that were not analyzed by Benedict
and have not been confirmed as the species.

More recently, in 2011 and 2012, FWC staff conducted surveys for SSTSs (Melissa Tucker,
FWC, personal communication) within the range as identified by Benedict et al. (2006). This
effort included public conservation lands in Lee and western Collier counties and extended into
the adjacent counties of Charlotte and Hendry, since these were previously incorporated into
range estimates (Figure 3; Layne 1992).

Florida Fish and Wildlife Conservation Commission 5
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Inset: Locations of all B. shermani surveys conducted with predicted range of the species

Figure Legend

®  location of Surveyed Sites

O Blarina shermani - Type Locality

0 Blarina shermani - Collier County

Range predicted by Benedict et al_ (2006)

Range predicted by Layne (1992)

Map 1: Penisular Florida showing predicted ranges of B. Shermani.
See inset (right) for specific locations of B. shermani surveys.

7

0 30 60 120 Kilometers }/ 0 5 20 Kilometers
O N O | T Y O A |

Figure 3. Sites surveyed by FWC staff (closed circles), localities where B. shermani had been
collected previously (diamonds), and expected range for B. shermani. Survey sites in close
proximity may not be visible because the symbols overlap at this scale.

ArcGIS and land cover data (Stys et al. 2004) were used to identify survey sites within expected
suitable habitat for the SSTS. Also targeted were habitats in which other Blarina species have
been collected in Florida, assuming that the SSTS would be likely to use similar habitat types.
Sampled habitats included drainage ditches or moist canals with dense grass cover, in addition to
a variety of forest types with moist soils, pine—palmetto flatwoods, grassland, and modestly
disturbed areas (Hamilton 1955, Layne 1992, McCay 2001). Thirty-five sites over 14 public
conservation lands (Figure 4) were surveyed, with multiple sites surveyed on most properties. A
total of 2,100 trap nights yielded no captures of Blarina spp.
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2011 and 2012
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Figure 4. Map of 14 conservation properties on which surveys for the SSTS were conducted by

FWC during 2011 and 2012.
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Threats and Recommended L.isting Status

In 2010, the FWC directed staff to evaluate the status of all species listed as Threatened or
Species of Special Concern that had not undergone a status review in the past decade. To address
this charge, staff conducted a literature review and solicited information from the public about
SSTS. The FWC convened a biological review group (BRG) of experts on the SSTS to assess the
biological status of the species using criteria specified in Rule 68A-27.001, Florida
Administrative Code (F.A.C.). This rule includes a requirement for BRGs to follow the
Guidelines for Application of the International Union for Conservation of Nature (IUCN) Red
List Criteria at Regional Levels (Version 3.0) and Guidelines for Using the IUCN Red List
Categories and Criteria (Version 8.1). FWC staff developed a draft Biological Status Review
Report (BSR) that included the BRG’s findings and a preliminary listing recommendation from
staff. FWC distributed the draft for peer review, and the reviewers’ input was incorporated into a

final report.

The BRG for this species concluded from the biological assessment, literature review, and peer
reviews that the SSTS met the listing criteria related to the geographic range of the species, in
accordance with Rule 68A-27.001(3), F.A.C. More specifically, using range maps from Benedict
et al. (2006) extent of occurrence was estimated to be 6,073 km? (2,345 mi” )and area of
occupancy was estimated to be 1,274 km? (492 mi®).. These estimates are below the 20,000-km?
(7,722-mi*) and 2,000-km? (772-mi?) minimum thresholds identified in IUCN criteria B(1) and
B(2) for acceptable extent of occurrence and area of occupancy, respectively. Additionally, the
SSTS met the subcriterion (a), with range restricted to less than 10 locations, and subcriterion
(b), for a projected continued decline in area, extent, and quality of habitat. As such, FWC staff
recommended the species no longer be listed as a Species of Special Concern and that it be listed
as Threatened on the Florida Endangered and Threatened Species List. The criteria related to
population size, reductions, and trends were identified as unknowns. In some instances, the BRG
attempted to use data from other species of Blarina to draw conclusions on density and develop
population estimates. While this information is included in the BSR, it does not provide a
reliable estimate for developing conservation objectives.

The BSR also indicated that habitat loss and degradation due to increased urbanization and
agricultural practices may threaten populations. Since the original samples were collected by
Hamilton (1955), increased development in southwestern Florida has likely impacted the species
through habitat loss and potential predation from house cats. Further, anecdotal observations
suggest that shrews, in general, are susceptible to other human-influenced sources of mortality
such as swimming pools and lawn-maintenance activities. Such ongoing threats have likely
further reduced the population of the SSTS, a species that was thought to be uncommon when
first described in the 1950s. Although the outlook for this species is therefore somewhat bleak,
continued surveys conducted under the actions provided in this plan are necessary to verify the
status of the species. The objectives below are designed to address the data gaps, threats, and
listing criteria as outlined in the BSR.

Florida Fish and Wildlife Conservation Commission 8
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CONSERVATION GOAL AND OBJECTIVES

The BRG found that the SSTS met the criteria to warrant listing as a Threatened species, and
peer reviewers concurred with this assessment. As such, the following conservation goal and
objectives have been identified:

Goal:
Conservation status of SSTS is improved to the point that the species is secure within its historic
range.

Objectives:
I. Confirm the existence of the SSTS within its suspected range via survey efforts on both public
and private lands containing suitable habitat.

Rationale
No confirmed captures of the species have occurred since 1955. Individual specimens from
Hickey Creek (northeastern Lee county) initially identified as SSTSs by Layne (1992) were later
analyzed by Benedict et al. (2006) and assigned to B. c. peninsulae. Specimens captured by
Radtke near Buckingham (northeastern Lee County) in 1980 and 1981 were not analyzed and
cannot be confirmed. Capture efforts in 1956, 1982, 1983, and 1986 resulted in no successful
captures (Layne 1992). Surveys in 2011 and 2012 by FWC staff on conservation lands in Lee
and Collier counties did not yield any captures. The primary objective is to confirm that
populations of the species remain extant, determining their size (status) and trends, determine
management actions that sustain or increase population sizes, and identify methods to reliably
confirm presence.

I1. Confirm the taxonomic status of the species using genetic sequencing, identify preferred
habitat associations, and quantify threats to survival while using existing knowledge of Blarina
to maintain or improve habitat conditions.

Rationale
Because no specimens of the species have been captured in almost 6 decades, the successful
confirmation of the current existence of the SSTS (Objective 1) is necessary to meet Objective II.
Once the continued existence of the species is confirmed, research should address data gaps in
the species’ range, habitat preferences, genetic uniqueness, demographics, and threats to
survival. While SSTS-specific research is being conducted, existing information relating to the
similar species B. carolinensis should be used to minimize potential impacts to populations and
their suspected habitats.

Florida Fish and Wildlife Conservation Commission 9
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CONSERVATION ACTIONS

The following sections describe the conservation actions that will make the greatest contribution
toward achieving the conservation objectives. Actions are grouped by category (e.g., Habitat
Conservation and Management, Population Management). The Conservation Action Table
(Table 1) provides information on action priority, urgency, potential funding sources, likely
effectiveness, identified partners, and leads for implementation.

The SSTS was most recently captured in 1955. Since then, an additional 3,400 trap nights,
focused on a variety of habitat types, have yielded no new specimens. Given these trapping
results and the very small suspected range of the species, FWC staff considers the species to be
either very rare or possibly extirpated from its historic range. Therefore, there is a need to
continue and expand recent survey efforts focused on Lee and Collier counties. Concurrently,
evaluation should be made of the validity of available information and actions to enhance our
knowledge of the geographic distribution, demographics, habitat associations, and taxonomic
validity of the species. All near-term actions are based on the need to collect this information.

Habitat Conservation and Management

Given the apparent rarity of SSTSs, there is a need to ensure that conservation lands are managed
in a fashion expected to be compatible with the known needs or habitat preferences of short-
tailed shrews (Blarina spp.) in other parts of Florida. Private land managers also should be
provided with information on habitat management approaches to reduce potential impacts to the
species’ habitat on their properties.

Action 1 Provide land managers within and near the expected range of the SSTS with
microhabitat considerations that may influence the species and apply management that
accommaodates the needs of this species on both private and public lands.

Public conservation lands are required to have management plans approved by the Acquisition
and Restoration Council (ARC) or a water management districts’ Governing Board. Specifically,
s. 253.034(5), Florida Statutes (F.S.) says in part, all land management plans shall include an
analysis of the property to determine if significant natural resources, including listed species,
occur on the property. If significant natural resources occur, the plan shall contain management
strategies to protect the resources. The Florida Forever Act (s. 259.105, F.S.) adds that all state
lands that have imperiled species habitat shall include, as a consideration in the management
plan, restoration, enhancement, management, and repopulation of such habitats. For lands
identified by the lead management agency as supporting, or having the potential to support
imperiled species populations, FWC should be consulted (as statutorily required), and the lead
management agency is encouraged to include FWC as part of the management plan advisory
group (see Action 16).

According to Florida’s Comprehensive Wildlife Conservation Strategy (FWC 2005), SSTSs can
be found in a variety of habitat types, including: hardwood swamp, mixed wetland forest, mixed
hardwood—pine forest, canals and ditches, and disturbed or transitional habitat (Figure 5).
Potential habitat estimates provided in Cox and Kautz (2000) are not clearly explained, but
indicate at least 52,065 ha (128,655 ac). As a part of the 2009 Wildlife Habitat Needs in Florida
(Endries et al. 2009), FWC developed potential habitat maps for the SSTS. These maps were not
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published in the technical report, but the unpublished data estimates 235,472 ha (581,864 ac) of
potential habitat. The geographic information system (GIS) methods, ranges (inclusion of
counties north of Lee and Collier, to Manatee County), and habitats differ from the potential
habitat maps produced by Cox and Kautz (2000). Based on the range maps of Endries et al.
(2009, unpublished SSTS data prepared for report) only 32.8% of the species’ potential habitat is
on conservation lands, the other 67.2% is vulnerable to degradation or conversion to other uses.
As the human population in Florida continues to grow and expand, the species will likely lose
habitat to urbanization and agriculture (Zwick and Carr 2006, FWC 2008). One estimate projects
9.75% of the shrew’s current potential habitat will be lost by 2020, although this is likely an
overestimate due to differences in the pixel size of GIS data layers (M. Endries, FWC,
unpublished data; Zwick and Carr 2006).

Land management or development activities can negatively influence shrew populations.
Activities that reduce the amount of coarse woody debris on the ground or that lead to reduced
moisture-holding capability of soils may decrease the suitability of that habitat for shrews (Layne
1992, Davis et al. 2010). Further, due to the fossorial nature of the species, management
activities that cause excessive soil compaction or removal of the uppermost soil layers (humus
and topsoil) degrade its habitat.

Research is needed to determine specific, priority habitat conservation measures for the SSTS.
However, current available information on habitat use by short-tailed shrews indicates land
managers can adopt certain management strategies to reduce potential negative impacts to shrew
habitat (Kitchings and Levy 1981, Layne 1992, Genoways and Choate 1998, Loeb 1999, McCay
2000, McCay and Komorski 2004, Davis et al. 2010, Sullivan et al. 2012). Managers must make
management decisions based on the presence of other rare species and what is necessary to
achieve management objectives. However, when practical, we recommend the following
considerations be applied within the suspected range of the SSTS:

e Maintain downed coarse woody debris during timber removal operations. Leave snags
standing when personnel safety allows. Limit the use of heavy equipment in undisturbed
habitats.

e Limit use of heavy equipment during peak breeding seasons (March to July and
September to November).

e Refrain from removal of the uppermost soil layers (humus and topsoil).

e Maintain bottomland hardwood forests and floodplain ecosystems as undisturbed.

If the above practices are applied, management should be compatible with the needs of this
species and meet the conditions that pre-empt need for a take permit as described in the Rule and
Permitting Intent.
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Figure 5. Representative habitats identified in literature for Sherman s short- talled shrew. A) Oak
hammock, B) drainage ditch, C) palmetto hammock, D) and pine—palmetto flatwoods.

Population Management

Basic population dynamics and density estimates for SSTS are currently unknown but can be
somewhat inferred based on those calculated for the similar species B. carolinensis. However,
caution should be taken when making assumptions regarding SSTS-specific population
fluctuations and activity levels as these populations exist near the southern extent of the genus.
Differences in average monthly temperatures and precipitation, hydroperiods, vegetative
composition of habitats, and other latitudinally influenced factors may result in differing activity
and density peaks for Blarina in southern Florida as compared to those found for Blarina in the
northern portion of the state. Therefore, data specific to the species will be needed for more
effective population management. As new information is developed as part of Actions 3, 4, 5, 6,
and 7, it should be made accessible to land managers and partner agencies (see Action 14).

Action 2 Provide land managers with guidance for estimating SSTS densities and determining
population status on their lands.

Kale (1972) estimated the density of B.carolinensis in Florida to be 11 shrews per ha

(approximately 4.45 shrews per ac) based on a study conducted in Indian River County. Density
estimates of B. carolinensis from Tennessee have been calculated at 13.2 shrews per ha (5.3
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shrews per ac), while 2 studies conducted in South Carolina found densities ranged from 1.3 to
17 shrews per ha (0.5 to 6.9 shrews per ac) (Genoways and Choate 1998). Shrew populations are
known to exhibit annual fluctuations as a result of a bimodal reproductive cycle, which peaks
during the late spring and fall (Briese and Smith 1974, Genoways and Choate 1998). Moore
(1946) observed these peaks in March and November in Florida. Thus, population size and
density are affected by recruitment of juveniles following spring and autumn reproductive efforts
(McCay 2001). Multi-year fluctuations in B. carolinensis densities have also been noted and
attributed, at least in part, to environmental conditions (Genoways and Choate 1998). For
example, for South Carolina B. carolinensis populations, it has been suggested that heavy
summer rains subsequently yield high fall trapping numbers, presumably as a result of increased
insect production during the summer, which translates to increased shrew reproduction in the
fall. Similarly, extended periods of drought are thought to negatively impact shrew densities by
potentially decreasing the invertebrate prey base and amount of ground cover (Genoways and
Choate 1998).

Average home range size of B. carolinensis in South Carolina was calculated at 0.96 ha (2.37 ac)
using the minimum area method (Faust et al. 1971). Further, Gentry et al. (1971) found that
short-tailed shrews moved an average of 94.7 m (311 ft) between successive captures during
October and November.

When designing trapping surveys for the species, land managers should take into account home
range and movement estimates for B. carolinensis, as well as breeding seasons and activity peaks
and fluctuations, as these variables will affect densities. Past and present environmental
conditions such as rainfall and ambient temperatures should be considered to maximize capture
potential and should be taken into account when analyzing capture data in relation to density. As
survey methods are refined and monitoring protocols are implemented (Actions 4, 5, and 6),
specific information can be provided to land managers to assist in determining status on
individual conservation lands.

Monitoring and Research

The range limits, habitat preferences, and genetic unigueness of the species need to be
determined. The SSTS is believed to be a distinct species (Benedict et al. 2006), but genetic
analysis is needed to confirm this. To address the data gaps identified by the BRG and to better
achieve the conservation goal and objectives, many actions have been identified under
Monitoring and Research. The priority actions identified as monitoring and research focus on
locating this shrew. Once trapping has confirmed that the species is still extant, additional actions
will focus on answering basic questions about its population status, trend, and distribution and
confirming the taxonomic status of the species.

The priority for the next 5 to 10 years should be to gather critical data needed for more effective
management (Action 16).

Action 3 Use GIS to identify potential trapping sites (on both public and private lands) based on

mapped potential habitat within current accepted distribution (as presented in Benedict et al.
2006). Sites must be ground-truthed to ensure they are appropriate prior to initiating trapping.
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Action 4 Develop reliable techniques for trapping SSTSs. Trapping techniques may need to be
habitat specific.

Identifying a reliable technique for capturing Blarina is critical to fully implement Actions 5, 6,
andAction?7. The SSTS was originally described as being restricted to southwestern Florida, but
the limits of the distribution were unknown. Based on morphometric analysis by Benedict et al.
(2006), the range is a limited area of western Lee and Collier counties. However, a limited
number of specimens were examined, and all of these were from museum collections. No
additional shrews were captured for analysis. Figure 2 shows the contracted range as suggested
by Benedict et al. (2006) and the previously suspected range identified in Layne (1992) is found
in Figure 3. Further refinement is needed to adjust the potential range limits and overlay public
conservation lands, and should include appropriate habitat types within Lee and Collier counties.
In addition to conservation lands, Blarina are known to use agricultural landscapes (swales and
ditches) and clearcuts, so mapping of these sites might provide additional capture sites, if
conservation lands do not include these habitat types. An accurate distribution map for the
species would facilitate future assessments of habitat loss or change in extent of occurrence.
Implementation of Action 3 would facilitate acquisition of the information necessary to create a
range map, while Action 4 is needed to determine if shrews are still extant within the predicted
range. Sites outside of the predicted range should also be trapped to determine Blarina presence
and potentially provide specimens for later genetic analysis.

The failure to capture any Blarina shrews within the suspected range since the 1950s makes
identifying sites where shrews are present a priority over developing density information and
habitat associations. Further, the type locality itself has undergone intensive development leading
to the loss of potential shrew habitat (Layne 1992). Shrews identified by Layne (1992) and by
Humphrey (1986) as SSTSs were assigned to B. c. peninsiulae by Benedict et al. (2006), and no
confirmed SSTSs have been captured since 1955. Implementation of Action 4 will require that
multiple sites and methods be used over a large area to attempt to capture shrews. Appendix 2
provides guidance on trapping protocols and drift-fence design options for the species.
Seasonality of trapping could be a factor, and trapping should be conducted in rainy and dry
seasons; long-term arrays may be used to increase chances of capturing shrews. Survey methods
should include techniques to maximize survival (e.g., checking traps frequently, providing
moisture, and leaving captured insects in traps as a food source). Action 4 is not intended to
provide a rigorous survey design but to maximize the likelihood of capturing shrews reliably
prior to developing a monitoring strategy that will provide data on preferred habitats, density,
and status. Consultation with statisticians and species experts is needed to determine a point to
stop capture efforts if no Blarina are caught. If this is the case, the species may eventually be
determined to be extinct, and may be removed from Florida’s Endangered and Threatened
Species List.

If Blarina are captured, then Actions 5, 6, 7, 8, and 9 should be fully implemented.
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Action 5 Develop a monitoring strategy to provide the data necessary for a more thorough status
assessment.

The strategy should provide guidance on an initial, simplified survey protocol to determine sites
where shrews are present. The monitoring protocol should specify the details that need
standardizing. At a subset of sites where SSTSs are present, a second, more rigorous survey
protocol would be applied to measure density.

Action 6 Implement the monitoring protocols developed in Action 5.

When feasible, multiple potential habitat types should be trapped simultaneously in an effort to
determine the preferred habitat types without introducing temporal or seasonal variation. If
simultaneous trapping is not possible because of a lack of resource availability, seasonality and
temporal differences should be accounted for during analysis. A subset of the sites should
include lands that are degraded or fragmented, or that are undergoing land management activities
that could impact shrews positively or negatively.

Once the presence of Blarina has been confirmed on a site, Actions 5, 6, and 7 provide the steps
needed to develop and implement surveys necessary for future habitat and population
management activities. Trapping should be conducted in multiple habitat types (Action 4).
Determining population status and trend may take multiple years of trapping and will require
coordination with FWC statisticians and external experts to determine the best approach.

It is necessary to conduct trapping surveys to better assess Blarina habitat use, preferences, and
density (Action 5). Surveys should occur simultaneously across all habitat types to avoid
temporal or seasonal variations; if it is not possible to trap concurrently, data analysis should
incorporate seasonality as a factor. Based on literature for Blarina, the optimum trapping
window is fall through early spring, although some trapping should also be conducted during the
rainy season. As trapping data are analyzed, the optimum trapping window may be refined. A
subset of the sites trapped should include lands that are degraded or fragmented, or that are
undergoing land management activities that could affect shrew species positively or negatively.
Additionally, data from incidental captures identified in Action 11 and Action 14 should be used
in assessing presence and abundance.

Given the lack of specific habitat association data for the SSTS, future surveys should use
existing knowledge of habitat preferences for the similar species B. carolinensis. For example,
few, if any, reports exist of B. carolinensis occurring in areas with a lack of groundcover under
which they may construct runways and burrows and escape avian predators. It has also been
suggested that Blarina may prefer mesic habitats, due to higher populations of invertebrate prey
within these ecosystems. However, habitats that are too wet tend to be avoided as they are
unsuitable for excavation of burrows and runways (Genoways and Choate 1998). Surveys should
continue to include those habitat types previously sampled, but additional natural communities
should be given a greater focus, particularly moist forests such as oak hammaocks, cypress
swamp, and hardwood swamp (Moore 1946). Additional surveys should be conducted in the fall
to incorporate other periods of high activity. Leaving permanent trapping arrays constructed in
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suitable habitats nearest the type locality and extending the duration of trapping windows may
benefit future survey efforts and maximize the chance of capturing Blarina.

One possibility is to use trapping data, if obtained, to determine distribution and relative
abundance, and apply these parameters in an occupancy modeling approach. All trapping for
population studies should be coordinated with actions focused on identifying habitat
associations, and any specimens collected should be maintained for genetic analysis as described
in Action 7. As discussed in the Permitting Structure subsection, some presence and absence data
can be obtained in cooperation with other wildlife inventory efforts (Actions 8, 11, and 14). For
instance, a number of land managers conduct small mammal or herpetofauna (reptile and
amphibian) inventories, either of which could result in the capture of shrews. Land managers
might consider using a combination of trapping methods as dictated by habitat type and
accessibility, budget, and personnel restrictions.

Recent information suggests the taxon is more narrowly distributed than originally thought and
information on basic biology and population demographics are limited. When planning for
implementation of Action 6, researchers are encouraged to create an experimental design that
will provide a wide range of information, possibly including information on demographics in
different natural communities. Further, given the variety of habitat types in which this species is
thought to occur, determining more specific habitat associations is crucial to preserving the most
critical habitat types, which is necessary to meet the conservation goal and objectives.

Action 7 Collect tissue samples from any Blarina collected and conduct appropriate genetic
testing to identify genetic uniqueness among individuals and among populations.

Genetic analysis of the SSTS in Florida is necessary to determine the extent of the species. This
is especially important considering acceptance of the limited range (as presented by Benedict et
al. [2006]) is the primary reason this species met listing criteria. Given that the current accepted
distribution of the species is based solely on the findings of Benedict et al. (2006), genetic
analysis should be done to confirm or refute the findings. Due to the secretive nature of the
species and relative trapping difficulty, it may take several years for enough specimens to be
captured and submitted for genetic testing to definitively confirm or refute the taxonomic status.
In order to reduce the amount of time necessary to capture specimens for genetic testing, other
programs with the potential to collect shrews should be utilized (Actions 8, 9, 11, 14, and 15).
Appendix 3 provides guidance on the collection, preservation, and transportation of genetic
samples to FWC offices.

Results from genetic analysis are necessary to calculate a more accurate area of occupancy and
extent of occurrence. Some specimens from outside the accepted range, particularly in eastern
Lee and Collier counties, should be included in the analysis. Variability in genetic techniques can
yield different results, so we recommend that analysis include both microsatellite and
mitochondrial analyses. An academic institution, with coordination between field collection and
lab-based deoxyribonucleic acid (DNA) analysis, should perform this analysis. Ongoing
coordination with research institutions conducting studies on shrews maximizes the likelihood
that FWC’s concerns and management needs are adequately addressed during research projects
(Action 16). FWC’s Mammal Taxa Coordinator and Protected Species Permitting office can

Florida Fish and Wildlife Conservation Commission 16



CONSERVATION ACTIONS

work with institutions to develop scientific collecting permit conditions (Action 11) and enhance
compliance and the reporting of data collected.

The following are necessary actions identified during the BSR and development of this plan.
These actions should be considered in addition to the priority actions identified under Monitoring
and Research. Although these actions are not priorities, implementing them may be a cost-
effective means of gaining additional information to support priority actions.

Action 8 Use relevant incidental capture data to aid in determining distribution and habitat
associations and collect samples for genetic analysis.

Land managers and researchers, including FWC staff, often conduct small-mammal and
herpetofauna inventories. These types of inventories have the potential of incidentally capturing
Blarina. Data collected often contain information regarding location, habitat type, and
seasonality. Existing incidental capture data could be gathered and analyzed to better understand
current Blarina habitat associations within different parts of the geographic range. Use of these
data would be limited since the Blarina captured may not be identified to species or subspecies,
but future herpetofauna and small mammal trapping efforts could include this information. Use
of future incidental capture data could supplement targeted data-collecting efforts without the
need for additional resources. Additionally, because there is a high mortality rate among shrews
captured using most techniques, incidental captures could provide additional specimens for
genetic testing. This action is also included in the plan for the Homosassa shrew, and these
actions should be coordinated across both plans.

Action 9 Identify the potential impact of human-influenced sources of mortality on SSTS
populations.

Human influenced sources of mortality may include domestic cats, swimming pools, and lawn
maintenance activities. Establish a public, web-based, reporting system to record shrew
mortalities from cat depredations, incidental drowning in swimming pools, and any other human
influenced incidental mortalities. Photographs may be provided through the FWC website for
identification, or specimens can be brought to an FWC office. This also will provide another
avenue for enabling FWC to capture additional distribution data and collect samples for genetic
analysis (Action 7).

Development of a public reporting system would allow homeowners to report incidental shrew
mortality. This system could include an online reporting system, shrew-reporting hotline,
submission of voucher photos, or a combination thereof. Data collected through the reporting
system would provide a better indication of the level of cat-related shrew mortality and delineate
areas where mortality is likely to have an influence on shrew populations. Similarly, reports of
incidental shrew mortalities as a result of swimming pools or lawn-maintenance activities might
provide some insight into the impacts mortalities of this nature have on shrew populations. Other
benefits of a reporting system may include enhanced public awareness of this species (Action
12), additional information on shrew distribution in the state, and a potential source of shrew
specimens for genetic analysis (Action 7). FWC has successfully undertaken similar public
reporting databases for mink (Neovison vison), eastern chipmunks (Tamias striatus), and fox
squirrels (Sciurus niger sp.) and has the resources to design and advertise online reporting
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systems. Additional assistance from partner agencies or academic institutions would be
necessary to collect specimens if reporting volume is high (Action 15). This action is also
included in the plan for the Homosassa shrew, and these actions should be coordinated across
both plans.

Rule and Permitting Intent

Action 10 Include the SSTS on Florida’s Endangered or Threatened Species List in Rule 68A-
27.003, F.A.C.

Intent of Future Regulations
The BRG found that the species met listing criteria to be listed as Threatened, and staff
recommendation in the BSR was to re-designate listing status to that of Threatened. The
scientific name referenced in rule and provided on the Florida Endangered and Threatened
Species List should be Blarina shermani, since this is the currently accepted scientific name. The
specific protections included in Rule 68A-27.003, F.A.C., are “No person shall take, possess, or
sell any Threatened species included in this subsection or parts thereof or their nests or eggs
except as authorized by Commission rule or by permit from the Commission.” For purposes of
this section, the definition of the term take in Chapter 68A-27, F.A.C., applies. FWC will
develop rule language with the intent to maintain protections at the Threatened level, although
more information is needed on the life history of the SSTS to fully develop any future permitting
guidelines.

Land management activities intended to enhance natural communities may lead to incidental take
of shrews but should be exempt from “take” permitting when following the guidance in the
Habitat Conservation and Management section. The best current information indicates that this
species occurs within a limited range; however, the continued presence of the species within this
range is uncertain. Suitable habitat is not well defined, and includes a variety of transitional,
disturbed, and agricultural habitats. Cooperating with entities that manage these types of habitats
is important for identifying and implementing future surveys. Therefore, the intent of permitting
should be to limit direct or intentional take through scientific collecting permits, and to the extent
possible, use non-regulatory methods to minimize incidental take until there is a better
understanding of presence, habitat needs, and potential impacts from activities that might cause
incidental take. Once actions in the Monitoring and Research section are completed, the
permitting structure may need to be re-evaluated to account for continued loss of SSTS and their
habitat. However, a safe harbor-type agreement should be developed for any private landowners
that participate in surveying efforts, emphasizing that they will not be penalized for future
actions if SSTSs are documented on their properties.

Action 11 All scientific collection permits issued by FWC for projects that have the potential to
collect Blarina shrews should include a provision that all dead shrew specimens be retained and
provided to the FWC along with specific locality data.

Permitting structure

Rule 68A-27.007, F.A.C., provides guidance for issuing permits for take of species listed as
Threatened. FWC currently issues permits for scientific collecting or possession of listed species

Florida Fish and Wildlife Conservation Commission 18


http://myfwc.com/media/2273394/Shermans-Short-tailed-Shrew-BSR.pdf

CONSERVATION ACTIONS

for educational and research purposes when the issuance of these permits provides a benefit to
the survival of the species. Permits for scientific collecting should be issued when they will help
achieve the conservation goal, objectives, and actions outlined in this plan. These permits are
issued for activities that result in take or possession of wildlife for justifiable purposes, including
research. Scientific collecting permits contain standard and species-specific conditions for the
collection of species, including reporting unintended mortality, specimen disposition, trapping
data, and copies of all publications that result from surveys.

In order to compile additional data regarding SSTS abundance and distribution, a permit
condition for FWC-issued scientific collecting permits for all trapping efforts (i.e., herpetofauna
arrays and small-mammal surveys) within the range of the SSTS would be a requirement that the
permittee notify the FWC when SSTSs are collected. The Permitting Coordination section below
also requests that specimens and data for other shrew species be included during protected
species permitting. Existing reporting conditions should be clarified to require the permittee to
report specific information including date, location, and habitat type information to FWC when
shrews are captured. Permit conditions also could require that if incidental mortality occurs, all
shrew specimens be provided for genetic studies. This would allow FWC to gather additional
data on the species’ range and habitat preferences and would accelerate the collection of
specimens to allow for the genetic evaluation. This action is also included in the plan for the
Homosassa shrew, and these actions should be coordinated across both plans.

Permitting coordination across actions and with other species
Additional actions within this plan require data that can be collected concurrent with trapping
outlined above. For genetic studies, specimens or samples should be collected as outlined in
Appendix 3. Studies of other shrew species in Florida are also analyzing genetics of Cryptotis
and Sorex shrews, so incidental captures of these species should also be processed according to
Appendix 3. Any small-mammal or herpetofauna collecting activities throughout the state should
require the reporting of shrews captured and the collection of specimens, if available.

Law Enforcement

The FWC’s Division of Law Enforcement, in conjunction with federal, state, and local partners,
is responsible for enforcing Florida’s wildlife laws. FWC’s law enforcement officers are vital to
the success of achieving the goals and objectives of this plan because they both ensure the
enforcement of conservation laws and educate the public on how to identify and report
violations. Ongoing Law Enforcement actions will meet the needs of this species, and there is no
need for more specific law enforcement actions at this time.

Incentives and Influencing

Action 12 Promote use of existing agricultural practices that protect SSTSs and their habitats,
and work with stakeholders to develop additional conservation measures, if necessary.

As currently operated, agricultural lands in Lee and Collier counties may provide habitat for
these shrews, by way of ditches, drainage areas, field borders, and fallow or ruderal areas.
Agricultural practices that create or maintain these types of habitats may provide benefits to
shrews. Practices such as protecting ditch banks from erosion and stabilizing grassed waterways
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can further protect shrews if the stabilization methods take advantage of native vegetation
instead of concrete, rock, or riprap. As such, there may be opportunities to provide incentives for
existing or new protections on private lands. Several existing agricultural practices that may
benefit the species include:

e Stabilization of bare soils in newly constructed ditches (preferably with native grasses),
Minimizing soil and vegetative disturbances,
Minimizing use of mechanical equipment during fence installation,
Timing plantings for plant survival, and
Using native species when planting pasture perimeter field borders.

Education and Outreach

A public reporting database for cat-killed shrews and incidental mortalities would be established
as part of Action 9. Layne (1992) suggested that the presence of free-ranging or feral cats could
result in high shrew mortality rates. Implementation of research and monitoring efforts will help
to quantify this threat (Action 9). Gaining participation in the citizen science portion of the
research effort can be accomplished through news releases and social media prepared by the
FWC’s community relations and biological staff. Education and outreach on the potential
impacts of free-ranging cats to shrew and other wildlife populations should be implemented with
these efforts. FWC staff (biologists and community relations) can develop basic information
(Action 13) to be included on the FWC website and partner sites, such as the University of
Florida’s Institute of Food and Agricultural Sciences extension site (Action 16). Since very little
specific information is known about the SSTS, conservation recommendations provided to the
public are limited and generalized, applying to the protection of all shrews. As more information
becomes available through Monitoring and Research actions, specific recommendations may be
developed in the future.

Action 13 Develop basic educational materials to provide the public with information on
identifying, reporting, and preventing shrew mortalities.

The following are some key themes that, if included in ongoing education and outreach efforts
(or as part of Action 9 and Action 13), would benefit conservation of this species:
e Shrews eat insects—almost 90% of their weight each day—and can be beneficial in yard
and agricultural settings.
e Most people will not see a shrew in their lifetime because shrews live under leaves and
detritus, and rarely move across the surface of the land.
e When people do find shrews, it is usually because the animals have drowned in
swimming pools or been killed during lawn-maintenance activities.
e Free-ranging cats can kill shrews (and other small mammals, lizards, small snakes, and
birds).
e Shrews benefit from limiting pesticide use, maintaining leaf litter and downed woody
debris, keeping cats indoors, and covering pools when not in use.

Action 14 FWC-endorsed technical information regarding survey protocols, data collection
methods, potential habitat types, and guidelines to reduce impacts (e.g., leaving timber piles,
using directional clearing) on SSTS should be made publically accessible through all available
means, including the Florida Wildlife Conservation Guide (FWCG).
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In addition to education and outreach materials developed to inform the public of citizen science
efforts, causes of shrew mortality, and the potential impacts of free-ranging cats, other existing
and newly developed information should be made available to the public. This information may
include survey protocols, habitat preferences, location data, conservation measures, or any other
existing or new information helpful to the public when considering the affects of a given activity
on shrew conservation. This would include providing information to agricultural landowners,
developers, environmental consultants, regulatory agencies, academic institutions, environmental
organizations, and the interested public.

The FWCG is a publically available online resource currently maintained by FWC staff. The
FWCG facilitates effective land use planning, project design, and the management of natural
communities, with a focus on wildlife conservation. The FWCG does not currently contain
SSTS-specific information such as survey protocols, habitat types to survey, updated range, or
research needs. Inclusion of this information is necessary to provide the public and partners
opportunities to assist in data collection, habitat protection, and reduction of potential impacts.
Guidelines to avoid or minimize impacts, such as those included in the Habitat Conservation and
Management section, and survey protocols and data collection methods identified in the
Monitoring and Research section, should also be made publically available through the FWCG.

Coordination with Other Entities

Action 15 Use existing, external regulatory programs to fill data gaps for and reduce potential
impacts to SSTSs on private lands.

FWC is a state review agency for several regulatory programs that affect potential habitat. These
programs can be used to help fill data gaps regarding species range and habitat associations
within Lee and Collier counties. The FWC currently provides review and comments on the
impacts of regulated activities on fish and wildlife, including impacts to SSTSs and their habitat.
Some regulated activities require that surveys for the species be conducted if the animals are
likely to occur on site. FWC staff is also consulted by regulatory and planning agencies to
provide survey methodologies regarding SSTS presence or absence onsite. Providing this
information and collecting data through internal (Action 8) and external regulatory process can
supplement data collection reduce impacts to SSTS.

Surveys for the species as part of some regulated activities may benefit landowners while
supplementing targeted data collection efforts. For instance, wetland mitigation banks are parcels
of land managed to provide mitigation credits for wetland impacts that occur elsewhere. These
may be privately owned, and the mitigation credits can be sold for profit. These banks are
permitted through the Florida Department of Environmental Protection’s Environmental
Resource Permitting program under Rule 62-342, F.A.C., and the applicant is responsible for
conducting wildlife surveys for wetland-dependent species (which may include the SSTS)
identified in the rule. The requirements for assessing the value of wetlands with a proposed
mitigation bank include an assessment of the wetland value to state-listed species. The applicants
can get more mitigation credits to sell, and hence more profit, if they can prove that their
proposed bank would benefit state-listed species identified as being wetland dependent. In this
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case, it benefits the applicant to survey for SSTSs. This also provides an opportunity to obtain
data regarding species abundance, distribution, and habitat associations on these private
properties while providing benefit to the landowner. Incidental collection of occurrence
information and, possibly, shrew specimens collected during small-mammal or herpetofaunal
surveys associated with these programs could provide additional data on abundance and
distribution.

The species’ habitat is often ruderal, including drainage ditches, canals, and moderately
disturbed areas that can be found throughout properties currently being used for transportation or
utility purposes. These habitats are typically found along roads in the right-of-way, and within
electrical transmission line pathways. Coordination with the Florida Department of
Transportation, Lee and Collier county roadway authorities, and companies that own electrical
transmission line rights-of-way within Lee and Collier counties will be necessary to obtain
access for conducting surveys within habitats on these lands.

Coordination with private agricultural landowners in Lee and Collier counties will be necessary
to better understand the benefits of existing agricultural lands and to quantify SSTS use of
agricultural properties in their current condition under existing practices (Action 12).
Additionally, active agricultural lands potentially maintain the species’ habitat at existing levels,
but it is unknown whether the habitat on agricultural lands is currently occupied. Coordination
with landowners to obtain access to private lands for survey and data-collection purposes could
provide further information on shrew distribution and abundance. A safe harbor-type agreement
should be developed for landowners that participate in survey efforts for SSTSs.

Action 16 Coordinate with universities, research institutes, non-governmental organizations, and
other agencies to achieve actions relating to genetic analysis and to habitat conservation and
management, creating an approach for determining population status, and to further education
and outreach efforts.

In order to meet the actions identified in Habitat Conservation and Management, Monitoring and
Research, and Education and Qutreach, we will need to work with public landowners, non-
governmental organizations, and educational entities that manage conservation lands, can assist
in data-collection efforts, or have particular expertise required by the actions (e.g., genetic
analysis). Further, many public and private land managers initiate monitoring efforts designed to
identify species lists for the lands they manage. As such, coordination with these managers could
result in the collection of occurrence information and possibly shrew specimens collected during
herpetofauna or small-mammal surveys (Action 8 and Action 14).

Florida Fish and Wildlife Conservation Commission 22



Table 1. Sherman's Short-tailed Shrew (Blarina shermani) Conservation Action Table

NOTE: An I of used is below the table.
WD Ongoing, Estimated Yoy
Objective(s) | Assigned | Action Item . Conservation Action . Man Funding Implementation: External . .
o Action Items Expanded or | Authority Cost To Likely Effectiveness Urgent?
Addressed Priority Number Category Power Source(s) FWC Program(s) partners
New Effort? Implement N
Level and/or Section(s)
o Yes; since the timeframe for
; . High - if managers are able to A A ;
Provide land managers within and near the expected dust mamt strategics to collecting more information on the
range of the SSTS with microhabitat considerations that Existing budget TN, FFS, FPS, mi‘servihrew habgitat s il species is 5-10 years, conserving
2 2 1 may influence the species, and apply management that | Habitat Conservation & Mgmt NEW NO YES $0-25k 6 Dude WHM, CPS,SCP | WMDs, Lee County, o Highly feasible. habitat and implementing mgmt
applyn - OR Unknown " be very beneficial while o hesog! :
accommodates the needs of this species on both private Collier County o s activities to mitigate impacts will
) additional data on the species is : i
and public lands. : be crucial to maintaining current
being collected. e
populations in the interim.
Medium - depends on Yes; we have no idea how SSTS
) A - ti d ability of Feasible but may tak doing within it
Provide land managerswith guidance forestmaling TS bxisting bucget TGRS RS, |t callectdata but f [l research to gather | gewing and managrs 0 asst m
2 3 2 densities and determining population status on their Population Mgmt NEW YES YES $0-25k 8 buds CPs, SCP WMDs, Lee County, | P © W ! > gather getting lan« B s
OR Unknown g implemented will provide information for providing this | the collection of this data will be
lands. Collier County A h o o
valuable info on status of the | guidance. critical to determining just how
species. imperiled they are.
GIS portion of this Action is
highly feasible especially given
- ) A that some GIS work on potential - ) :
Use GIS to identify potential trapping sites (on both state ’ - ) " Yes; this will be the first step in
- o - High - this is the first stepto | habitat has already been done.
and private lands) based on mapped potential habitat Existing budget TNG FFS, FPS, | ore info on range, | Howoever. sround truthing of | te Process to collect more
2 1 3 within current accepted distribution (as presented in Monitoring & Research NEW YES YES $0-25k OR Unknown SCP, FWRI WMDs, Lee County, |82 ¢"'"8 on range, "Ver, groun 8 of information on the species. We
; ) d densities, and collection of trapping sites will take additional A
Benedict et al. 2006). Sites must be ground-truthed to OR Grant Collier County ! - ! must first know where to trap
ensure they are appropriate prior to initiating trappin| specimens for genetic analysis. _staff and monetary resources so |\, .o o \ye can do so.
'y are appropriate p & trapping. availability of these resources -
from partnering agencies will
dictate feasibility.
High - this action will be crucial
to maximize efficiency and Yes; staff and monetary resources
TNC, FFS, FPS, |efficacy with trapping efforts on |Feasible depending on which ; stalt and monetary
- ’ ’ ’ o " |for this project will likely be
Develop reliable techniaues for tranping SSTSs. Tranpin Existing budget WMDs, research | both public and private lands, |agencies are willing to put time | > 28 PPFE 0 LY R
1 1 4 °p 4 Lrapping SSTSs. TrapPing | \1onitoring & Research EXPANDED YES NO $0-25k OR Unknown FWRI, SCP institutions, Lee |and thus the productivity of |and money resources into ed ning the n
techniques may need to be habitat specific. . . . L . efficient and effective trapping
OR Grant County, Collier | these efforts in capturing shrews | determining most effective : A
; : ] ) ; protocol will be crucial to the
County for information on habitat trapping techniques. N
el : ; success of the project.
association, population dynamics,
genetics, etc.
High - Like Action 4, this action
will be crucial to determine the
NG Frs, Fps, | Most efficient and effective Feasible depending on the Yes; along with Action 4, this
- * 7> 7> \trapping schema on both public | response of agencies to Action 4 |Action will provide a standardized
Develop a monitoring strategy to provide the data Existing budget WMDs, research | /'0ivate lands, and thus the  |above. If lttle o no staff and (ideally) efficient process for
1 1 5 P g strategy to p) Monitoring & Research NEW YES YES $50-100k OR Unknown FWRI, SCP institutions, DEP, privat g A ve. | ; eatv) etticient p
necessary for a more thorough status assessment. " |productivity of these efforts in |availability to test trapping collecting all pertinent data to
OR Grant Lee County, Collier - ) h P )
Count capturing shrews for information |protocols, then this action determine the status of the
Y on habitat association, becomes less feasible. species.
population dynamics, genetics,
etc.
Feasible dependi ing of identifi
casibie depending on response |y, actual trapping of identified
’ T | of partnering agencies to Actions |~ b
High - this action will determine |* ' FEPERITC D B O sites using determined
the otocols i Action Existing budget TNG, FFS, FPS, |the efficacy of Actions dand 5, | v /2% > 02 VEV trongly | Protocols/schema will hopefully
1 1 6 H P Monitoring & Research EXPANDED NO NO $50-100k OR Unknown WHM, FWRI, SCP. | WMDs, Lee County, |and should directly lead to the |0 * %2 Sf m’;’ur BY | begin to improve our knowledge
g OR Grant Collier County | ability to initiate genetic testing nonetary suppo __|of range and will provide
o 8e participating agencies as this will |© ' > )
and range verification. e A specimens for genetic analysis of
take significant staff time and ..
sub specific status.
effort.
Highly feasible depending on:
High - this action is one of the | 1)funding is available to contract .
) ) . UF or other research } o ; : Yes; genetic testing of captured
Collect tissue samples from any Blarina collected and Existing budget nativutions. Lae | |Mest important as validation of | with UF or another entity that | > 500 10 B RS S RS
2 2 7 conduct appropriate genetic testing to identify genetic Monitoring & Research NEW NO NO $25-50k OR Unknown FWRI, SCP ™ the subspecies status of the SSTS | can perform genetic testing on P . v .
: A County, Collier | "% o : current subspecific status, which
among and among OR Grant will directly affect listing status ~[shrew specimens, and 2)shrew ' o
County Ny 3 " |could impact listing status.
and future conservation efforts. |specimens were captured during
trapping to perform analysis
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Table 1. Sherman's Short-tailed Shrew (Blarina shermani) Conservation Action Table

UCELD Ongoin, Estimated ey
Objective(s) | Assigned | Action Item . Conservation Action BOMES . Man Funding Implementation: External . . TR
o Action Items Expanded or | Authority Cost To Likely Effectiveness Feasibility Urgent?
Addressed Priority Number Category Power Source(s) FWC Program(s) partners
New Effort? Implement N
Level and/or Section(s)
High - Currently we have very  |Highly feasible. In some cases |Yes; because this is a relatively
limited information on the SSTS  [some of this information might | passive way of using studies
NG, UFfother |21 it preferred habitats. Usingalready be collected, it just needs| proposed by other agencies to
o o - . e information that has been to be found. In other cases, gather incidental data on the SSTS,
Use relevant incidental capture data to aid in determining Existing budget universities, WMD, collected in the past or that through coordination with other |there is no reason not to
12 2 8 distribution and habitat associations and collect samples | Monitoring & Research EXPANDED YES YES $0-25k OR Unknown FWRI, HSC, SCP private landowners, |~ past © ! : >on
: ) "™ | might be collected in the future |agencies, we can acquire new |implement this action, and
for genetic analysis. OR Grant Lee County, Collier ) ; : ' - -
Count from other studies that might  |information about the species |arguably it might decrease how
4 incidentally capture SSTS'sisa | without making appreciable long targeted studies would need
great way to ‘passively' collect  [extra work for the conducting  |to be done on the SSTS before
more data on the species. agency. achieving the conservation goal.
Medium/High - implementation
of this Action provides a passive Yes; given the difficulty in trapping
U/ other method of not only collecting shrews, it will be important to
A shrew specimens and range data, |Highly feasible as similar public | collect specimens from all means
universities, not sure N . ) 3 N
Identify the potential impact of human influenced sources Existing budget thot we weuld have | PUt helps to educate the public | reporting systems have already | necessary. This Action provides a
12 2 9 nep pact Monitoring & Research NEW YES YES $0-25k 6 Dude FWRI,SCP, CR on how to conserve the species  |been established for other passive method of doing so while
of mortality on SSTS populations. OR Unknown partners, Lee ; ™ P ) A } )
) currently while additional imperiled species and are simultaneously informing the
County, Collier o " o
research is being conducted. successful. public of the negative impacts
County ; -
Effectiveness depends on public's feral cats are thought to have on
willingness and ability to report shrew populations.
correctly.
Yes; because we know so little
about this species and are basing
! ' much of our information on one
High - because we know so little ; -
) ; : ) paper which has questionable
Public and about this species and are basing | - : ; )
Include the SSTS on Florida’s Endangered or Threatened Stakeholders, Lee |much of our information on one | €" feasibility. This should not | results, it would be short-sighted
12 1 10 i 8 Protections & Permitting ONGOING YES YES TBD TBD SCP, Legal ' 3 3 take an inordinate amount of at this point to delist this species.
Species List in Rule 68A-27.003, F.A.C. County, Collier | paper which has questionable . >
s N effort on FWC's part to continue. | We need to collect data so
County results, it would be short-sighted )
L o ) reevaluation can occur and we can
at this point to delist this species. y e
be confident the species is secure
or implement precautionary
actions in the meantime.
Yes; given the difficulty in trapping
) o : ' L ) ' ) hrews, it will be important t
Al scientific collection permits issued by FWC for projects High - This is another passive way| High feasibility. This should not |* > ' W' D€ important to
that have the potential to collect Blarina shrews should of collecting range and habitat |take an inordinate amount of | C0\/eCt sPecimens from all means
12 3 1 h PO ) Protections & Permitting EXPANDED YES YES TBD Existing budget scp Unknown Ccting rang . necessary. This is another passive
include a provision that all dead shrews be retained and association data as well as effort on FWC's part to )
rovided to the FWC along with specific locality data specimens for genetic testing.  |implement. way of collecting range and
P 6 with sp v data. P & & P : habitat association data as well as
specimens for genetic testing.
Yes/unknown; given that no SSTS
have b tured since 1955,
! This is feasible provided ave been captured since 1355,
High - If external h : reaching out to external partners
) - partnering agencies/landowners . N
partners/agencies are willing to o o N to use practices that provide
) /38 > |are willing participate in o o
. ) ) private landowners, |voluntarily incorporate practices : ) additional shrew protections is
Promote use of existing agricultural practices that protect agricultural interests, | that might be beneficial to voluntary practices to avoid take certainly urgent. However, we still
2 3 12 SSTSs and their habitats and work with to & EXPANDED YES YES $0-25k Existing budget cps e g en ° of SSTS. However, if practices tainly urgent. -
- : ) IFAS, FDOT, WMD, |shrews without drastically - believe the range of SSTS is very
develop additional conservation measures, if necessary. ; ’ have to be drastically changed at ;
FFS, NRCS changing their current protocols | " small, so targeting lands near the
N N s significant cost to partnering "
this would provide additional ) | type locality would be more
> agencies/landowners, they will
shrew protections. " o urgent compared to those on the
likely not participate. A
perceived fringe of the suspected
range.
Medium/Low - because the SSTS T No; because the SSTS is small and
) " 702 |Feasible. Given some staff non-charismatic, it will likely not
) ) ) ) . is small and non-charismatic, it - h )
Develop basic educational materials to provide the public Existing budget will ikely not receive a availability and funding for receive a tremendous amount of
2 3 13 with information on identifying, reporting, and preventing | Education & Outreach EXPANDED YES YES $0-25k 6 buce SCP, CPS, CR IFAS v _ | production of materials, this attention relative to more
I OR Unknown tremendous amount of attention |* P, )
shrew mortalities. A e O Action should not be too identifiable’ imperiled species.
relative to more 'identifiable bt )
e h troublesome to complete. Therefore this Action is considered
imperiled species.
less urgent that others.
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Table 1. Sherman's Short-tailed Shrew (Blarina shermani) Conservation Action Table

Objective(s)
Addressed

Action Items

Conservation Action
Category

Ongoing,
Expanded or
New Effort?

Authority

Man
Power

Estimated
Cost To
Implement

Funding
Source(s)

Lead for
Implementation:
FWC Program(s)
and/or Section(s)

External
partners

Likely Effectiveness

Feasibility

Urgent?

FWC-endorsed technical information regarding survey
protocols, data collection methods, potential habitat
types, and guidelines to reduce impacts (e.g., leaving
timber piles, using directional clearing) should be made
publically accessible through all means, including the
Florida Wildlife Conservation Guide (FWCG).

Education & Outreach

EXPANDED

YES

$0-25k

Existing budget
OR Unknown

SCP, CPS

FNAI and USFWS are
existing partners on
the FWCG and will
have to be consulted
regarding content
changes; CPS
currently conducts
annual updates as
new information is
developed, Lee
County, Collier
County

High - without this information
private and public land managers
will not know how they can
adjust their mgmt activities to
minimize impacts to SSTS pops.
Given the 5-10 year timeframe
for gathering additional data on
the species, conserving habitat
and SSTS pops. in the interim
could be crucial to the survival of
the species.

Feasible. Given some staff
availability and funding for
production of materials, this
Action should not be too
troublesome to complete. The
FWCG is currently functional so
this action identifies the need to
modify the shrew related
content.

Yes; without this information
private and public land managers
will not know how they can adjust
their mgmt activities to minimize
impacts to SSTS pops. Given the 5
10 year timeframe for gathering
additional data on the species,
conserving habitat and SSTS pops.
in the interim could be crucial to
the survival of the species.

Use existing external regulatory programs to fill data gaps
for and reduce potential impacts to SSTSs on private
lands.

Coordination with Other Entities

EXPANDED

NO

YES

$0-25k

Existing budget
OR Unknown

SCP, CPS

County governments,|
NGO's, WMD, DEP,
Lee County, Collier

County

High - Similar to Action 14,
utilizing existing programs to
educate other agencies/land
managers on how to conserve
shrew habitats will be crucial to
maintaining the species while
more information is gathered on
specifics of the species and its
status.

Feasible. We currently receive
species location data from
private landowners when they go
through permitting processes,
and that data can be used to
supplement FWC data collection
efforts.

Yes; Similar to Action 14, utilizing
existing programs to educate
other agencies/land managers on
how to conserve shrew habitats
will be crucial to maintaining the
species while more information is
gathered on specifics of the
species and its status. This action
is secondary to the research and
monitoring actions. This is easier
to implement but intended to be
supplemental to the R&M data
collection while taking advantage
of existing programs with existing
funding. If R&M actions are not
top priorities within FWC, this
action becomes more urgent.

Team
Assigned | Action Item
Priority Number
Level
2 14
2 15
2 16

Coordi with research institutes, non-
governmental organizations, and other agencies to
achieve actions relating to genetic analysis and to habitat
conservation and management, creating an approach for
determining population status, and to futher education
and outreach efforts.

Coordination with Other Entities

NO

YES

$50-100k

Existing budget
OR Unknown
OR Grant

SCP, WHM, FWRI, CPS

UF or other research
institutions, TNC,
FPS, WMD, FFS, IFAS,
DEP, NGOs, local
governments, Lee
County, Collier
County

High - FWC alone will not be able
to conduct all aspects of this
plan, so participation of other
agencies to gather data and
implement conservation
strategies will be critical to the
success of this plan.

Feasible contingent on
1)flexibility of staff from multiple
agencies to devote some amount
of time to this work and
2)identification of additional
funding sources; Additionally,
FWC currently coordinates with
partner agencies, universities,
private landowners and other
interests; inclusion of SSTS in
these coordination efforts is a
logical extension of current
efforts

Yes; FWC will need to set the tone
from the outset that it will need
help from other agencies to obtain
the goal set forth in this SAP.
Funding for this project will likely
be limited, so cooperation of all
agencies must take place in order
to collect sufficient data on this
poorly known species while
conserving it to the best of our
knowledge in the interim. If data
collection identified in the other
actions is not a high priority for
FWC and if that data collection
cannot occur in a reasonable
timeframe, this action becomes
more urgent.

Acronyms used in this table:
cps:

Conservation Planning Services, a Section of the Florida Fish and Wildlife Conservation Commission's Division of Habitat and Species Conservation

DEP: Florida Department of Environmental Protection
FFS: Florida Forest Service

FNAIL Florida Natural Areas Inventory

FPS: Florida Park Service

FWC: Florida Fish and Wildlife Conservation Commission

FWCG: Florida Wildlife Conservation Guide

FWRI: Fish and Wildlife Research Institute, the research branch of the Florida Fish and Wildlife Conservation Commission

Gls: Geographic information system

IFAS: Institute of Food and Agricultural Sciences, a program administered by the University of Florida

scp: Species Conservation Planning, a Section of the Florida Fish and Wildlife Conservation Commission's Division of Habitat and Species Conservation
SSTS: Sherman's short-tailed shrew

8D: To be determined

NG The Nature Conservancy

UF: University of Florida

USFWS: United States Fish and Wildlife Service

WHM Wildlife and Habitat Management, a Section of the Florida Fish and Wildlife Conservation Commission's Division of Habitat and Species Conservation
WMD: Water Management District(s)
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APPENDICES

APPENDICES

Appendix 1. Average and extreme measurements of Florida Blarina (from Hamilton 1955).

B. [c.]* shermani

B. [c.] peninsulae®

B. [c.] carolinensis®

27 skins and 25 21 skins and 7 17 skins and skulls;
skulls; weights of 27 | skulls; weights of 10 weights of 11
Length Average 109 97 92.2
(mm) Maximum 116 110 102
Minimum 100 82 84
Tail Average 23.5 21.3 21
(mm) Maximum 25 25 26
Minimum 22 18 18
Hind foot Average 14.1 12 12.5
(mm) Maximum 15 14 14
Minimum 135 10 115
Weight Average 13.8 9.9 8
(grams) Maximum 17 11 10.3
Minimum 11.1 8.1 55
Condylo-basal Average 21 20 19.3
length Maximum 21.6 20.5 20.1
(mm) Minimum 20.4 19.8 18.1
Cranial Average 10.8 10.5 10.3
breadth Maximum 11.2 10.6 10.8
(mm) Minimum 10.4 10.2 9.7
Inter-orbital Average 5.5 5.3 5.2
breadth Maximum 5.7 5.4 5
(mm) Minimum 5.4 52 5.5
Palatal length Average 9 8.7 8.1
(mm) Maximum 9.4 8.9 8.7
Minimum 8.7 8.5 7.5
Maxillary Average 7.3 6.7 6.6
breadth Maximum 7.5 6.8 7
(mm) Minimum 7.2 6.6 6.2
Maxillary Average 7.9 7.5 7
tooth row Maximum 8.5 7.8 7.3
(mm) Minimum 7.3 7.3 6.4

LAll species of shrew listed in table were originally thought to be under the brevicauda specific
epithet; we have updated the table to reflect the currently accepted taxonomy. 2Examined
peninsulae include topotypes and specimens from Highland and Collier counties, Florida.
*The carolinensis collected in Alachua and Putnam counties, Florida.
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APPENDICES

Appendix 2. Trapping protocol and drift fence design options for shrew sampling.
Justin Davis, FWC

Use of drift fence arrays with pitfall traps is the preferred trapping method for shrews (Layne
1992). Trapping and survey designs A through E below illustrate drift fence layout options for a
given stand within a parcel of land. Some sites may not be conducive to the installation of drift
fences. In these cases, Sherman box traps and/or pitfall traps can be used in areas with existing
downed woody debris by setting traps along the edges of downed logs (Figures 1 and 2).
Coverboards can also be used in areas lacking downed woody debris. Drift fences made of
aluminum flashing are ideal as shrews are capable of climbing fabric fences, but standard silt-
fencing can also be used (Figure 3). Fences should be buried a minimum of 10.2 cm (4 in). Any
smooth-sided cup, bucket, can, or jar will suffice as a pitfall trap, provided trap depth is >15.2
cm (6 in) (to prevent shrews from jumping out). Pitfall traps should contain >5 cm (>2 in) of soil
substrate to provide cover for captured shrews. The bottoms of pitfall traps should be perforated
to allow drainage of excess rainwater and decrease the number of shrew deaths from drowning.
During warmer months, saturated sponges can also be used in pitfall traps to provide protection
from desiccation, and traps should be checked first thing in the morning to minimize death due to
heat stress. Managers will need to use their own judgment based on habitat types, budget
constraints, and staff availability when deciding which design type(s) to utilize. For example,
more pitfall traps buried per array will increase the chance of shrew capture, but will also
increase the installation cost of each array. Combinations of Designs A, B, and C and Design D
can be used to increase drift fence coverage within a given stand (Design E). The optimal
trapping window is fall through early spring. Anecdotal observations suggest that aligning
trapping nights with rain events may improve capture success, but may also result in increased
mortality due to hypothermia if trapping occurs during cooler months. If a maximum acceptable
mortality rate is required per site, traps should be checked no less than every 3 hours.

Design A. Cross-shaped drift fence array Design B. Cross-shaped drift fence array
with 20 pitfall traps. with 13 pitfall traps.

©)
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Appendix 2 (continued).

Design C. Cross-shaped drift fence array Design D. Y-shaped drift fence arrays
with 5 pitfall traps. with 7 pitfall traps/array.
o) <-33ﬁ-;{£\ }M
<- -100 feet- ->
o Q O

| T

Design E. Combination of cross-shaped
and y-shaped drift fence arrays.

Figure 1. Sherman box trap set along
existing downed woody debris

Figure 2. Pitfall trap set along existing Figure 3. Pitfall trap set along silt
downed woody debris. fencing
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Appendix 3. Protocol for genetic sampling of multiple shrew species in Florida.

COLLECTION OF TISSUE FROM LIVE SPECIMENS:

For all live specimens captured or trapped, please collect the following before releasing:

1.
2.
3.

4.

Location

Date

Photo of entire specimen (if possible); please be sure entire specimen is included in the
photo, including the entire tail length.

Tail snip (snip about one centimeter off the end of the shrew tail); place in labeled vial with
ethanol when possible or sealed in a labeled Ziploc bag and frozen when formalin is vial not
available.

Contact your nearest FWC office to arrange drop-off or pick-up of genetic samples or photos.

COLLECTION OF DEAD SPECIMENS:

For all dead specimens retrieved from trapping efforts or killed by domestic or feral cats, please
provide the following:

1.
2.
3.

Location

Date

Entire shrew specimen if available (if collection of entire specimen is not feasible, snip a
small piece of skin from the belly-skin of the shrew); this sample should be placed in a
labeled vial with formalin when possible or sealed in a labeled Ziploc bag and frozen when
formalin vial is not available.

If entire specimen is not available, please take a photo of entire specimen (if possible); please
be sure entire specimen is included in the photo, including the entire tail length.

SHIPPING/DELIVERY OF GENETIC SAMPLES

1.

2.

Use rubber, vinyl, or nitrile gloves when picking up specimens. If you do not have gloves,
insert your hand into a plastic bag.

Place each animal in a plastic bag, close, and seal the bag. Cover zipper bag closure with
strapping or duct tape after sealing zipper; twist non-zipper bags closed, fold over on itself,
and secure with package strapping or duct tape. Label each specimen bag with location and
date information.

Place first bag inside a second bag, close and seal. More than one individually bagged animal
can be placed in the second bag.
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Use a hard-sided or Styrofoam cooler in good condition for shipment. Close the drain plug of
cooler and tape over inside. Line cooler with a thick bag (1 mm [0.03 in] thickness, third
layer of bags).
Place absorbent material in the third plastic bag to absorb any liquids that might leak during
shipping.
Pack the individually bagged animal(s) that are contained within the second sealed bag into
the third bag with enough FROZEN BLUE ICE PACKS or similar coolant to keep carcasses
cold. Use enough coolant to keep samples chilled if there is a delay in delivery.
a. Blue ice (unfrozen) can be obtained at hardware, sporting goods, or grocery stores.
b. Wet ice can be used if frozen in a sealed plastic container (i.e., soda or water bottle).
c. DO NOT USE DRY ICE.
Seal the third bag with methods described for first bag.
Place the completed specimen information/photos in a Ziploc bag and tape to the inside lid of
the cooler.
Using packing or duct tape, tape the cooler shut around the lid and at each end using a
continuous wrap around the cooler.

10. Label the cooler on the outside with the provided contents label (below).

BIOLOGICAL SUBSTANCES, CATEGORY B

EXEMPT ANIMAL SPECIMENS
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Examples of suitable bags and absorbent materials for shipping biological specimens:

Inner and second layer bags:
Hefty Big Bag — 22 gal

Ziploc Freezer — 1 gal

Hefty Freezer — 1 gal

Ziploc Big Bag — 20 gal

Hefty Jumbo — 2.5 gal

Glad Freezer—1qt, 2 qt, 1 gal

Third layer for cooler liner:

Hefty Cinch Sak (1.1 mil) — 33 and 39 gal
Glad Force Flex (1.05 mil) — 25 gal

Hefty Lawn and Leaf (1.1 mil) — 33 and 39 gal
Hefty Ultra Flex (1.3 mil) — 30 gal

House brand large trash (1.1 mil) — 30 gal
House Lawn - Leaf (1.2 mil) — 39 gal

Absorbent material*:

Super absorbent packet or pads for water

Paper towels

Cellulose wadding

Cotton batting or cotton balls

*Do not use packing peanuts or shredded paper
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