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Executive Summary

In 2Q20Herpetological Resource and Management, LLC (HRM) was contracted bwéhe Otta
County Parks and Recreation Commigsieonducteptile and amphibiaurveysvithin Ottawa Sands
County ParlkFinancial assistance for this project was provided, in part, by the Coastal Management
Program, Water Resources Division, Mictbggrartment of Environment, Great Lakes, and Energy,
under the National Coastal Zone Management program, through a grant from the National Oceanic and
Atmospheric Administration, U.S. Department of Commerce.

Primary objectivesas to condudiaselinsurve/sof current species present and overall habitat quality
withinthe parkIn addition teassessirtheinitial status ofierpetofauna populations within #ssessment
areasresults of these surveys are intended to guide future restoration actibas psowiele a metric to
measur@rojectsuccess.

The major findings of this projeatiude
1 One @) ecologically significaspeciesvasdocumentedheF o wl e r ®wdAdaryajdowl€xi
whichisrare throughout most tiie statend listed as a Species of Concern and protected by law
in Michigan.
1 Six 6) species of herpetofauna were obsen2@0includingd species of amphibians &d
species of reptiles.
Habitat assessments revealedQttaiva Sands County Padve a high patéial to suppordiverse
herpetofaurigpopulationsncludingat leasiL7 speciesot observed during 20surveysNotable species
includeEastern Box Turtlelérrapene carolina ca®lina n ¢ h ar d 0 Acri€Chlanchdk&@atk Fr og (
(Gray) RaBnakeRantherophis spijoadeiSmooth Green Snakepheodrys vejnalis

OttawaSandgontains a mosaic of different natural communéiesble cfupporing diverse and
viablepopulatios of herpetofaund-his parkislocated withimwell populatedreaand/or support high
volumes of park patrons seeking to enjoy the counties natural resources. As such, there is piential for th
high quality system to experience habitat degradatimnhidunean impacts as well as invasive spasies.
part of this projecteveratecommendationsereprovided to the county with the purposeaioing future
management and restoration of thatural communytwith major focus omvasivespeciesnanagement
and estoratiorof criticalherpetofaunfabitat.

Based on HRMO0 s tee2®0dddseason, OttavGandsrhasnhg potential to
support a rich assemblage of herpetofaunavanalleefforts tdurtherprotect and to restore the
functionality ohaturahabitat withirOttawa County iV likelyincrease the current densities of local
herpetofaunandencouragthe establishment atlditional species well

The statements, findings, conclusions, and recommendations in this report are those of the Ottawa
County Parks &ecreation Commission and Herpetological Resource and Management and do not
necessarily reflect the views of the Michigan Department of Environment, Great Lakes, and Energy or the
National Oceanic and Atmospheric Administration.



Introduction

In 2Q20Herpetological Resource and Management, LLC (HRM) was contracted by the Ottawa
County Parks and Recreation Commission (OCPRC) to cahduag¢tological surveyQ@itawa Sands
County ParkThe sirvey conducted by HRMdwstablished baseline afbserved species pas2(0
whichwereused in conjunction witireview ofhistoricamphibian and reptile obseiasincluding
HRM& previous work within Ottawa Cou(ierpetological Resource and Manageg@drij to develop a
comprehensk list of known and potential species to help guatk@gement recommendatithregare
described in this report.

Amphibians and reptiles (herpetofauna) are ecologically important as they fulfill an essential mid
level position in many food mgeas both predators and as a prey base for other dramlaid 943 Rowe
1992 Harding 199/AValls and Williams 2Q0Herpetofauna amecognized as key bioindicators, or gauges
of environmental healtts theyare higly sensitive to environmental pollutants and habitat disturbance.
The presence, age class structure, spatial distribution, and relative abundance of herpetofauna communiti
can be used to assess overall ecosystem quality, as well as to identifgrtaachesshsure the success of
habitat restoratiofCooperrider et al. 198hear et al. 2003uilfoyle 201D Herpetological studies that
have been conducted in Michigan indicate significant population declines for over 60% of species, and
anecdotal evidence suggests that even many formally common amphibian and reptile species have becon
less abundai(€larkEagle, 2005 Hardirmgnd Mifsud2017.

Among the most serious causes of herpetofauna population decliabsadiast.degadation
and fragmentatignvhichcan lead to the extinction of local populations (extirpétionjson et al. 1999
Dodd et al. 20Q3/1archand and Litvaitis 2Q0Bhese threats cause a loss of connectivity between natural
communities, which can be particularly detrimental to herpetofauna as many species seasonally require
accesto a variety of habitat typéglditionally, the loss of connectivity decreases the ability of individuals
from outside of a population to join and small isolated populations have the potential to lose genetic
diversity through inbreeding depression tinebaaffecting the lortgrm viability of a populatidHlilty et
al. 200%

This project was funded by hepartment of Environment, Great Lakes, and Energy (EGLE)
Coastal Zone Management Program (C#Mich promotethe conservation diealthy and productive
coastal systems and the natural resahmesupportThe Laurentian Great Lakes region supports a range
of rare and sensitive ecosystantswest Michigan is home to the largest freshwater dune system in the
world. Ottawa County supports expansive areas of these sensitive dune habitats. Additionally, the Grand
River which is the longest River system in Michigan, transects through the county and supports numerous
smaller streams and tributariesese natur@lommunities, which include a variety of habitat types
associated with the coastal zone are declininiggradiedtom a variety of factomscludingurban
developmenand invasive species. A number of amphibians and reptiles including several rsitev@and sen
species are reliant on these ecosystems and the loss of dgrareotig them is harmful lengterm
population viabilityFor this reasort,is criticalto conservareas that contain contoushigh quality
habittandrestorethe connectivitpf thosethat are degradeih e r es ul t 2suwvdyand RM6 s 2 C
provided recommendations arended to aid in identifying and implementing habitat restoration projects
and conserving the lotgym viability of herpetofauna in critical Ottawa Counsialaaeas.



Site Location and Description

Ottawa SandSounty Parks 345 acres in size and is located just off the shore of Lake Michigan in
thecities of Ferrysburg and Grand HawdithiganOttawa Sandsas a historic sand mining operation
and contains a large excavated lake. The syptenardyabsent of aquatic vegetation and is largely
oligotrophic in natur®unes are a defining characteristic of this park with a large complex surrounding the
cental lake. Adackwater ards along the eastern edge of the Tddeesitecontains high quality
decduous woodlands with oakd maple canopy, and a sparse sub canopy layer with abundant leaf litter
throughout Several vernal pools are scattered thoatgtis forested upland ar&andy dune blowouts
are present throughout and a large open meadow habitat ixterglouthe parkA residential
complex boardetbe eastern edgetbk park in addition teingle familpther homes that run along the
shorelineof Lake MichigarAdditional surrounding land use includes several other county and state
managed parks well as the Grand River and associated marinas

Herpetofauna Regulations

Michigan Threatened and Endangered species are afforded protection against collection or take
through the Natural Resources and Environmental Protection Act, Part 365, Endangered Species
Protection, administered by the Michigan Department of Naturaldees®IDNR) Wildlife Division.

The law requires permits when listed species might be harmed, handled, or disturbed, even if proposed wc
includes conservation activities that are likely to benefit the spedmsri¢Michigan Department of

Natural Resaues 1994). Most Special Concern species in Michigan are not afforded protection under this
legislation; however, Special Concern reptiles and amphibians are protected from take in accordance with
MDNR Fisheries Division Order (224.16).

The order statdbat take from the wild or possession of any such species is prohibited except as
authorized under a scientific collectors permit. The Eastern Massasauga Rattlesnake is also listed as
Federally Threatened. The Federal Endangered Species Act of 193 3tpeatected and endangered
species by prohibiting take including harassing, harming, hunting, shooting, wounding, killing, trapping,
capturing, or collecting individuals (U.S. Fish and Wildlife Service and National Marine Fisheries Service
1973).

Methods

The herpetofauna survey wasductediuring July of 202@uringappropriateveather conditions
by a teanof three biologists trained in the identification of herpetofaéb@airvey vasconducted utilizing
visual encount@mdaurakechniqueso investigate aquatic and terrestrial habitats for evidence of reptiles and
amphibiansStrategies for detection includegpection of potential basking and nesting areas, as well as
turning over natural and artificial cover objects (logdsbhdabris, etcNlo voucher samples were collected,
but photographs were taken when possible. Al l S
Coll ectords and Threatened and Endangered Speci

Eachpositively identified amphibian and reptile was recorded in the database. The following data
were collected for each record: (1) specisgx(@)each individual (when possible), (3) behavior of each



individual, and (4) reproductive condition of eadikiidual (if it can be determined). Observation locations
were recorded using Tier 11 spatial accuracy st
and observations were mapped using ArcMap® software.

Results

Ongoing research into the genetics, physiology, behavior, and fossil history of amphibians and
reptiles has led to debates about their proper classification. Some biologists have proposed the splitting of
established genera Biuke Ramnaueotypmidsal fimegsadhe
Anaxyrus, respectively (Harding and Holman 1999). Some suggestions have included using the newly
proposed groupings as subgenera, allowing recognition of the new divisions while maintaining name
stablity. For the purposes of this report this system will be followed for the genus of toad Bufo (Anaxyrus).
The genus of otypical frogso wildl not include s
placement of all North American ranid friogghe genus Rana (Yuan, Zhou et al. 2016). These
classifications are also recognized by Harding and Mifsud (2017).

TheOttawa Sandserpetofaunal survegsulted in the documentatiofifour (4)species of
amphibians anvo (2)species of reptiles fota@al ofsix (6)observedpecies. These species include
Eastern American To&lnaxyrus americgnusF o w | gBufoAnaxyrdsavde)i Green FrogRana
clamitap@hoto 1) Northern Leopard Fra@ganaipiensEastern Snapping Turtléhelydrampentinend
Northern Brown Snak&foreria deRdiphoto 2)One (1) of the species detec
Toad(Photo 3)is listed as Special Concern and is protected in Mighidaionally, the Michigan
Department of Natural Resources (MDNR) identified the Northern Leopar@®Robg 4)as a Species of
Greatest Conservation Need.

Based on available habitat, this site has the potential to &djppditional species that MRstaff
did not detect during the 2020 survey. These species Redibdeked SalamandPBidthodon cingreus
Wood FrogRana sylvatjclisastern NewiNotophthalmus viride®aife)g Rana catesbe)a@ray
Treefrog Kyla versicaod Hchrgoscglis Bl a n ¢ h ar Addisblar@hgjditdlardtPairfed dugle (
(Chrysemys pintagingteEastern Box Turtl@ érrapene carolina cariglstern Spiny Softshell Turtle
(Apalone spinifeNorthern Water Snalddrodia siped8tue RacerQoluber constricto), fleastern
Hognose Snakeléterodon platirfiméarthern Ribbon SnaK€Ehamnophis sayrikesstern Garter Snake
(Thamnophis sirtalis girtteoth Green Snaig@pheodrys velnRlisgneck Snak@iadophis miatys
and Black (Gray) Rat SnéiRantherophis spilodfethese 17 species, four (4) are State protected including
Michigan Special Concern Eastern Box Turtle, Smooth Green Snake, Black (Gray) &at Micikgan
Threatened Bl mgchardés Cricket F

Discussion

Duri ng HRMOG sOttavea SandsseniEspeties o8pecial Conceamphibian, the
Fowl er wasdoclmeatddWi t hi n Mi chigan, this speciesd ran
state due to coldegmperatures in other areas of Michigan (Harding and Mifsud 2017). In these areas,
intensive recreational use of dune habitats, specificedlgdofiriving, has been detrimental to this species
along with habitat loss and fragmentakidtM staff documéne d over 400 Fowl er ds
classesomprised largely of metamorphs and juvehi@sghout the pariPhoto 5). Given the number of



individuals preser@ttawa Sandserves aan important breeding ground amitical refugifor this

declning specie3heNorthern Leopard Frograsalso detecteith large numbers. This speciesSpecies

of Greatest Conservation Ng€ilarkEagle, A., E. Mt al, 2005)n addition to tlese species observed,
this parksupports habitat features thah spportanadditionathree(3) Special Concern specilee
Black(Gray)Rat Snakdsastern Box Turtleand Eastern Smooth Green Sraalgone (1) State
Threatened speci es., Bl anchardds Cricket Frog

While overall habitat qualityGttawa Sandsas high and the site appears to support significant
populationsoF o wl er 6 s Toads an d SikeolinvdsieerspecigsledngoCommdon Fr o0 g s
Reed RPhragmites austradiee presenOf perhaps even more importance is the presence of the federally
protected RCirsimprch@®hseto6) This mre $pecies was obsenveaultiple locations
throughout the parik severdife stage®\ significant number of this plageciess presenin the
northern section of the dune complex.

Althoughsignage igresento preventthe publidrom enteringhe water and off trail ar¢laere
was still evidence of individuals disturbing the habitat through the presencepet inastegnd
indicators of woody debris being mowaating the survey period, HRM staff witnessed park patrons
walking dogs off leash ashdgsswimming in théake.

Recommendations

Many of the following recommendations have been developed utilizing the Michigan Amphibian
and Reptile Best Management Practices manual, a Mimtugad guide that provides specific
recommendations for protecting, preservingtestdring the herpetofauna of Michi¢diisud 201%
Incorporating Best Management Practices (BMPs) during the continued management and activities
conducted by the Parks and Recreation Commission can help suppamianl lotal herpetofauna.

Based on HRMG6s knowledge of Ottawa Countyds her
reptile and amphibian habitat, as well as using sound data and peesmergifiediteraturtne

following recommendationgegrovided to improve or retain desirable habitat features for reptiles and
amphibians. Many of these recommendations can be implemented for additional parks not surveyed by
HRM crews within Ottawa County as well.

Restoration and managemativities within the park should seek to provide amphibians and
reptiles with habitat features that are essential for healthy and viable populations of héfigtoadha
Amphibians and reptiles are ectothermic (regulation of body temperature alepeteinal sources) and
require access basking sites where they can warm themselves to regulate their body temperature. These
locations can include on/under sexposed rocks and logs or in gaps in the vegetation canopy where the
sun shines. Turtledten prefer to bask on structures placed in the water where it is difficult for predators
to access and they can quickly dive into the water for cover. Snakes typically use rocks or wood structures
warm themselves as the gaps between stones amd iogeant for providing a place where animals can
quickly hideSome species will also deposit eggs under or in woodyltdsbngortant that structurally
diverse areas of vegetation and substrates that provide shade or cooler temperatadjaceptadtso
basking areas. Felling trees on site, using existing logs, or bringing in logs can provide turtle basking habit
while basking sites for other species can be achieved by placing rocky structures in open areas or clearing
vegetation from exiaty rocky outcroppings to create sunlight exposure.

The addition of nesting areas to the landscape would also encourage species colonization and
persistence in the park. Many reptiles lay shelled eggs and typically retyaireed;ethoist soils on a



southfacing slope for their nests. Turtles are known to use a variety of habitats for nesting but preferred
nesting areas include sandy or loose, friable soils and are typicallyfacirsgpstbpes to warm the nest to

an appropriate temperature fomipation One strategy for nest creation would be near shore targeted bank
grading. The bank slope in multiple areas of the park is steep and nearly impossible for turtles and other
wildlife to travers@Photo 7) A lesser gradient would improve the mamabiiey of the landscape and

allow for further dispersal of herpetofauna throughout theSrarke nesting sitgsould also be

incorporated andan inclde mulch pileseaf litter or other warm decomposing organic materials where the
animals can burroand deposit eggs.

The presence of dense subsidized predator populations that prey on unattended nests is a significa
threat for amphibians, reptiles, and other wildlife including ground nesting birds. Predators such as raccoor
can have a disproporite effect on herpetofauna populations when the predators population exceeds
natural levels. Indirect mitigation measures include the use of predator excluder devices, which can be
designed to protect both single nestsell as entire nesting arBadise receptacles that are designed to
prevent wildlife from scavenging and signage discouraging people from littering or feeding wildlife is also
beneficial.

Including hibernacula in upland areas of Ottawa Sands is also recommended. During winter months
reptiles and other wildlife seek out protected locations for hibernation. This may include holes, burrows,
crevices and other forms of sufficient cover. Larger structures known as hibernacula are often used
simultaneously by numerous snakes and othdfevgif@icies. Hibernating habitat for aquatic turtles include
silt, mud, and detritus at the bottom of water bodies or in submerged banks. Ensuring these habitats are
present can be accomplished through restoration and preservation of wetlands. TBe>E&stdm)

Mi chi gands onl y andarpotentaltspecies for the phakerhates irs ureows iresandy
or friable soils in forested areas.

As previousldiscussedeptiles and amphibians require a variety of habitat typgsdedyd on a
landscape to fulfill necessary life st@dgsre 2)Many species are seasonally dependent and rely on
uplands directly adjacent to these wetlands during the remainder of their annual cycle. Ottawa Sands has
range of these habitats inahgdinultiple wetland types that offer both permanent and seasonal sources of
water(Photo 8) upland forests with open understories and ample leaf litter, as well as open fields and sandy
blowout area@Photo 9) Constructing shallow swales and interchow$ would create additional habitat
types allowing for further herpetofauna diversity. Historically, this habitat type has been a signature of the
Great Lakes region and supported ma rSpottesl puetlesi es o
Blandi ng oo WwWluertd s sT, 0 ads ,Theaerackas pravidé unigue bréedinvg asdrpu
habitat for a variety oéptile and amphibiapecieOttawa County is a documented strong hold for the
St ate protected Fowlasr @®n Dédadawas Gamaisdt daiamidsg a®
success essential to maintaining this promising popul#tisrtritical to ensure that these different
habitat types are accessible for herpetofauna to move between freely. Routine maintensuneetbat
these diverse habitats do not become established with invasive species and continue to offer refugia for
herpetofauna within the park system.

Ottawa County Parks and Recredimsbeen very proactive in manaigivasive species which is
evident by a lack of webtablished populations currently in their parks. This proactive approach is critical
to maintaining lonterm ecosystem as several invasive species currently present within Michigan represent
significant threats to the healtlcofistal communities. Many of these species, most Rbtgynitgsow
in dense monocultures that do not provide necessary habitat componentaunggpely on. &se
stands caalsocreate physical barriers which compound the difficulty of wildlife dispersal on a landscape



that is dominated by roadways. A combination of treatment methods can be utilized to restore ecosystem
function; however timing and specific procedures showdlbhated for ways to reduce potentially

harmful effects to herpetofaurfadditionally, invasive species should be replaced with common native

plants to promote the return of historic habitat. Planting near shore aquatic emergent and submergent plar
would not only aid in keeping invasives at bay, but also provide a food source, refuge, and nursery for
herpetofaund.ongterm habitat restoration through control of invasiadsaquatic vegetative planting

will significantly improve overall habitat qudlityGtion and spatial distribution of herpetofgivitsud

2014.

Keeping herpetofauna in mind when developing construction plans can have a significant impact
when trying to improve population sigégure 3)Creating wildlife corridors with various road crossing
structures that utilize designs targeting small animals can be an effectiygdwehforg road related
mortalities andonserving herpetofauna acrosddnescapé.he besbpportunity for most amphibians
and reptiles to cross a road is typically through culverts or undern(Brigilgest)A majority of culvert
systems are designed with the primary objective of allowing water passage while preventing scour that mic
degrad the road or crossing structure and the resulting designs are usually inadequate for allowing wildlife
passag@Andrews et al. 2090 ensure the effectiveness of wildlife corridors, several key aspects must be
considered including structure type, size, and abilifnatt wildlife Bridges typically provide the most
direct opportunity for animal dispersal across a landscape, aperugbttom arch culverts also provide
suitable conditions. When constructing culverts, the structure should be oversized to alédwahore
light and to ensure that the structure does not reach capacity during times of high water flow. Animals are
more likely to utilize crossing structures that closely match natural habitat conditions. As such, structures
should contain natural substras well as sources of cover which herpetofauna rely on heavily for
protection from the elements and predation. Additional features that promote wildlife usage of crossing
structures include barrier fences which can prevent animals from enteringvétlyewbae simultaneously
guiding them into nearby structufgigure 5)Another measure that has been shown to reduce road
mortality is the installation of wildlife friendly cag storm drains (Figure ®nce within the roadway,
vertical curbs cgrevent herpetofauna from successfully crossing. Incorporating designs with either a
rolled curb or no curb is an effective way to prevent road related mdRaitires7)All of these
strategies should be considered during roadway expansion gidsadpaads.

The use o$ynthetic erosion control mesh during construction activities is strongly disesutaged
can fatally entangle herpetofauna and other widlifitng and Mifsud 20}l 7Photodegradable varieties
do not degade when shaded by newly sprouted vegetation and must also be avoided. Several natural
products are available and should be used as the standard for erosion control.

Due to parks and natural arggscallybeing surrounded by suburban and urban land uses human
impacts tend to be higher. Limiting the negative imgftatand during restoratitirat come from this
are highly recommended and include action such as reaching out to neighborhoods thaastganchd p
asking for citizens to ndiscardefuse on county lanamly participate in approved activjteasd maintain
proper pet care whevithin the parksThe primary toslto be used to do this is through the use of public
outreacland signage alotrgils Pet waste receptacles should also be placed in various locations along trails
to encourage patrons to clean up after their pets. These waste stations would also provide fishermen with
place to dispose of used fishing line and other garbagevetilidiminimize the amount of litter left on
the landscape. Fishermen are a specifically important group of patrons to reach with signage due to the
threat that fishing line and hooks pose to herpetofauna and other wildlife. Hooks can becomtéodged in
mouths of turtles and cause significant damage. Fishing line can pose a similar threat, and if ingested, it
could tangle the intestines causing death. Small snakes and frogs may also get tangled in fishing line maki



them more susceptible to predation@hér hazard§igns educating patrons on the rare native
herpetofauna that Ottawa Sands supports should also be implemented.

Herpetofauna populations are known to fluctuate between years and due to the cryptic nature of
many species, it is difficultgmperly assess theruestatusDue to thepotential foherpetofauna within
OttawaSandgo be so diversas well as the numerous sensitive species found within theopdirksed
monitoring oftheir populations highly recommenderthis action iparticularly importarafterany
restoration efforts or construction projents undertakanithin the parks. It is essential during times when
disturbances are being made to monitor their impacts on local wildlife and see how the populations respon
oncethe disturbance is over.

Conclusion

OttawaSandsuports a wealth of herpetofalwara is ecologically significeith large number of
ecologically sensitispecies of herpetofaunlaservedind thesignificantly high probability edipporing
several moreAmong thespeciesbserved by HRM in 20, two (2)have a conservation status glwen
thestate oMichigan includingne (1)Special Concern speciesy wl e r.Based Do cardent habitat
quality and availability, an additidfapecies of herpetofaulieelyoccur within the park. Several of the
potential species have been historically observed witBiouthiy and are most likely still pressome
being documented in the area as recently ag{adltat contained withithe parkis high qualityand
suitable fosupporting the diverse assembtdidperpetofauna known to occur within Ottawa County and
theLake Michigan basim addition to ongoing early detection and rapid response of invasive species,
habtat restoration targeting herpetofaumeation of wildlife corridorand adoption oBMPsis
recommended to further benefit local amphibian and reptile populations and ensurettrair long
viability.Continued monitoring and assessment of the amphibians and reptiles within tiseeatsointy
recommended to better deterntime current statuend digribution of these species amdlerstand
current population trends



Tables

Ottawa Sands
HerpetofaunaRichness

Common Name SpeciesName Observed Species | Potential Species State Status
Black (Gray) Rat Snake Panterophis obsoletus X SpeciaConcern
Blue Racer Coluber constrictor foxii X SGCN
Eastern Garter Snake Thamnophis sirtalis sirtalis X
Eastern Hog-nosed Snake | Heterodon platirhinos X SGCN
Northern Brown Snake Storeria dekayi dekayi X
Northern Ribbon Snake Thamnoplsiguritus septentrionalis X
Northern Water Snhake Nerodia sipedon sipedon
Northern Ring-necked Diadophis punctatus edwardsii SGCN
Snake
Eastern Smooth Green Opheodrys vernalis X SGCN
Snake
Eastern Snapping Turtle Chelydra serpentine X
Midland Painted Turtle Chrysemys picta X
Eastern Box Turtle Terrapene carolina carolina X Special Concern
Eastern Spiny Softshell Plethodon cinereus X
Turtle
Eastern American Toad Anaxyrus americanus X
Fowl er 6s T o a (Anaxyrus fowleri X Special Concern
Green Frog Rana clamitans X
Northern Leopard Frog Rana pipiens X SGCN
Wood Frog Rana sylvaticus X
Bull Frog Rana catesbeianus X
Gray Treefrog Hyla versicolor X
Bl anchar dods (Acris blanchardi X Threatened
Red-backed Salamander Plethodon cinereus X
Eastern Newt Notophthalmus viridescens X

Table 1Observed and potential reptile speci®tatva Sands County Park.




Ottawa Sands
Initial Habitat Improvement Recommendations

Action

Target

Remove invasive species with emphast@ymites

Increase ecological integrity of the site and provide opportun
for increased spatial distribution aeduce habitat fragmentatio

Provide basking logs

Aid in thermoregulation of reptiles

Place mall multibranched limbs in open water

Provide adherence points for amphibian eggs and cover for
variety of wildlife

Create terrestrial nesting areas

Increase recruitment and population viability of amtlesnake
populations

Place flat basking structures

Aid in thermoregulation of reptiles

Grade near shore banks

Improve accessibility of upland habitat to herpetofauna

Plant aquatiemergent and submergent vegetation

Provide refuge and a food source for wildlife and combat inv
species

Create hibernacula

Offer overwintering habitat for snakes to encourage species
persistence

Use wildlife friendly erosion control post constmctio

Reduce herpetofauna fatalities from getting caught in erosio
netting

Createshallow swales and interdunal pools

Provide breeding and nursery habitat for coastal species

Add large woody debris to upland areas

Provide cover and baskimgportunities as well as nesting
locations for certain species

Integrate wildlife crossing signage and structures at key proj
roads

Proactively decrease the number of transportation related
herpetofauna fatalities

Add educational signage about n&igrpetofauna

Educate park patrons on the natural landscape around them
the value of preserving it

Provide waste receptacles along trails

Mitigate the amount of fishing materials and pet waste left b¢
by park patrons

Table 2Habitat restoratiorecommendations generated based on the preliminary 2020 site assessment.
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Figure 2Amphibian and reptile diversity@ftawa Sands in 2020
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Figures

Figure 1. Maintaining landscape heterogeneity that includes basking légslesardiing areas, mulch piles for
snhakes to nest, upland woody debris as refugia, and submerged logs for amphibian nurseries is essential to
preserving and4establishing local herpetofauna populat®rephic used with permissidfiféud, D.2014)
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Figure 2 Herpetofauna rely on a variety of wetland types including those with variable topography as depicted
above Graphic used with permissidiifsud, D.2014)

Figure 2b. Top view of heterogeneous wetland depicted inZaigGraphic used with permission (Mifsud, D.
2014)





























































