








































F L A G L E RF L A G L E R

V O L U S I AV O L U S I A

V O L U S I AV O L U S I A

V O L U S I AV O L U S I A

Project location

Relay Tract

Relay Tract

Strother

Consolidated Tomoka

PlumCreek

Relay Tract

Rayonier Volusia

Relay Tract

Rayonier Volusia

Plumcreek Volusia

Rayonier Volusia

Relay Tract

Tomoka State Park

Bryan Skinner

Hagstrom

Tomoka State Park

Bulow Creek State Park

Rayonier Volusia

Rayonier Volusia

Plumcreek Volusia Tiger Bay State Forest

Stanley

Ormond Crossings Mitigation Bank

VOLUSIA

FLAGLER

VOLUSIA
VOLUSIA

VOLUSIA

Daytona BeachDaytona Beach

Ormond BeachOrmond Beach

Holly HillHolly Hill

Ormond-By-The-SeaOrmond-By-The-Sea

Daytona Beach ShoresDaytona Beach Shores

95

1
11

40

600

483 5

430

Ormond Beach Muni

Daytona Beach Intl

Tiger Bay State ForestTiger Bay State Forest

Tomoka State ParkTomoka State Park

Lpga International Golf CourseLpga International Golf Course

8,000 0 8,0004,000
Feet

1:96,000

Ma
p A

Lo
ca

tio
n M

ap
Pr

oje
ct:

 J0
70

71
 H

RD
Da

te:
 N

ov
em

be
r 2

00
9

Ba
se

 m
ap

 fro
m 

St
ree

tm
ap

 U
SA

 20
06

pro
vid

ed
 by

 E
SR

I.  
Pr

oje
ct 

bo
un

da
rie

s 
ba

se
d o

n s
urv

ey
s p

rov
ide

d b
y H

un
ter

's
Rid

ge
.

1 inch equals 8,000 feet

SJRWMD Conservation Easements



F L A G L E RF L A G L E R

V O L U S I AV O L U S I A

V O L U S I AV O L U S I A

V O L U S I AV O L U S I A

HOA

LOOK

CLUB
POLO

DEER

WOODS

LAKES

CHASE

COURT

WOODS

RIVER

LAKES

PLACE

QUEST

CREEK
BEACH

BEACH

CENTER

SHADOW

TOMOKA
LITTLE

SAFETY
PUBLIC

ORMOND

FOREST SCHOOL

ORMOND

ORMOND

VILLAGE

FOXFORD

HEIGHTS

ESTATES

ASHFORD

CYPRESS

WESTLAND

HUNTSMAN
CROSSING

PATHWAYS

TOWNHOMES

TOWNHOMES
TOWNHOMES

COMMUNITY

CHELSFORD

DEERFIELD

BRIARGATE

UTILITIES

HUNTINGTON

HUNTINGTON
HUNTINGTON

HUNTINGTON

HUNTINGTON

HUNTMASTER

CANTERBURY

RECREATION

MAINTENANCE

AIRPORT ROAD

Ormond BeachOrmond Beach

Ma
p B

20
08

 an
d 2

00
6 T

rue
 C

olo
r A

eri
als

Pr
oje

ct:
 J0

70
71

 H
RD

Da
te:

 N
ov

em
be

r 2
00

9
Co

lor
 im

ag
ery

 pr
ov

ide
d b

y F
lor

ida
 D

OT
, 

20
06

 an
d 2

00
8. 

Pr
oje

ct 
bo

un
da

rie
s b

as
ed

 
on

 su
rve

ys
 pr

ov
ide

d b
y H

un
ter

's 
Rid

ge
.Legend

Hunter's Ridge DRI
Hunter's Ridge Project Area
Substantial Deviation Area
Hunter's Ridge Conservation Area
Hunter's Ridge Developed Areas
Approximate County Boundaries
Ormond Beach Incorporated City Limits

2,000 0 2,0001,000
Feet

1:24,000
1 inch equals 2,000 feet



XX
AA

AA

AA

AA

XX

AA

XX

XX

XX

XX

XX

XX

XX

XX
XX

AA

XX

XX

AA

XX

XX

XXXX
AA

XX

XX

XXXX

AA

X 5 0 0X 5 0 0
AA

XX

XX XX

XX

XX

AA

XX

XX

XX

XX

XX

XX

XX

XX XX

AA

XX
XX

AA

AA

XX

AA

AA

XX

AA

XX

XX
XX

AA

AA
AA

XX

XX

XX

XX

XX

XX

XX

XX

AA

AA

AA

XX

XX

AA

XX

AA

XX

X 5 0 0X 5 0 0

X 5 0 0X 5 0 0

XX

XX XX

XX

F L A G L E RF L A G L E R

V O L U S I AV O L U S I A

V O L U S I AV O L U S I A

V O L U S I AV O L U S I A

XX

AA

AA

1 0 0 I C1 0 0 I C

Ormond BeachOrmond Beach

Legend
Hunter's Ridge DRI
Hunter's Ridge Project Area
Substantial Deviation Area
Hunter's Ridge Conservation Area
Hunter's Ridge Developed Areas
Ormond Beach Incorporated City Limits
100IC- Specially designated flood zone
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Medium Density Residential

Low Density Residential

Conservation
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Flagler Future Land Use
Conservation
Agriculture - Timberlands
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Volusia Future Land Use
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Environmental Systems Corridor
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Hunter's Ridge DRI
Hunter's Ridge Project Boundary
Substantial Deviation Area
Hunter's Ridge Conservation Area
Hunter's Ridge Developed Areas
Approximate County Boundaries
Ormond Beach Incorporated City Limits

Volusia soils
Map unit symbol and name

1, Apopka fine sand, 0 to 5 percent slopes
8, Basinger fine sand, depressional
19, Deland fine sand, 0 to 5 percent slopes
22, Electra fine sand, 0 to 5 percent slopes
23, Farmton fine sand
27, Hontoon mucky peat
29, Immokalee sand
31, Malabar fine sand
32, Myakka fine sand
45, Pineda fine sand
48, Placid fine sand, depressional
49, Pomona fine sand
51, Pomona-St. Johns complex
56, Samsula muck
59, Scoggin sand
60, Smyrna fine sand
61, St. Johns fine sand
63, Tavares fine sand, 0 to 5 percent slopes
64, Tequesta muck
75, Wauchula fine sand
76, Wauchula fine sand, depressional
99, Water

Flagler Soils
Map unit symbol and name

2, Riviera Fine Sand
3, Samsula and Hontoon soils; depressional
4, Wabasso fine sand
5, Pineda-Wabasso complex
8,Hicoria, Riviera, and Gator soils; depressional
9, EauGallie fine sand
10, Winder fine sand
11, Myaka fine sand
12, Placid, Basinger, and St. Johns soils; depressional
13, Immokalee fine sand
14, Pineada fine sand
16, Malabar fine sand
19, Valkaria fine sand
21, Smyrna fine sand
40, Pomona fine sand
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Ormond BeachOrmond Beach

Legend
Hunter's Ridge DRI
Hunter's Ridge Project Area (3,842.79 ac.)
Hunter's Ridge Conservation Area (2,365.62 ac.)
Substantial Deviation Area (1,003.97 ac.)
Hunter's Ridge Developed Areas
Approximate County Boundaries
Ormond Beach Incorporated City Limits

Land use code, description, and acreage
411, Pine flatwoods (182.87 ac.)
411, Pine flatwoods - developable uplands (769.93 ac.)
510, Ditch (23.80 ac.)
524, Lakes less than 10 acres (16.10 ac.)
525, Stormwater pond (5.25 ac.)
618, Willow and elderberry (4.13 ac.)
621, Cypress (852.93 ac.)
624, Cypress - pine - cabbage palm (227.85 ac.)
625, Hydric pine flatwoods (1507.72 ac.)
627, Slash pine swamp forest (78.76 ac.)
740, Disturbed land (16.39 ac.)
742, Borrow areas (7.06 ac.)
743, Spoil areas (4.03 ac.)
8145, Graded and drained (103.15 ac.)
832, Electric power transmission lines (42.84 ac.)
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Wildlife Safety Structures
Wildlife crossing
Wildlife underpass

Wildlife Monitoring Stations
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SR40
Bear sighting 1980-2006
Bear roadkill 1976-2006
Incidental Wildlife Occurences
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INTRODUCTION 
 
It is widely recognized by biologists that crossing structures are needed in many cases to allow 
wildlife to successfully cross highways and maintain connectivity and gene flow within and 
among populations (Forman et al. 2003, Smith 2003a). However, the construction of large-scale 
crossing structures can be expensive, costing over one million dollars.  Based on initial site 
surveys, existing or modified drainage structures have been substituted in several locations at 
considerably less cost; however, the effectiveness of these measures is unknown.  Previous site 
surveys were only preliminary in terms of the species, types of crossings, and surrounding 
habitats studied.  As noted in the literature (see brief review in the 2005 summary report, entitled 
“1st Year Interim Final Report”), knowledge of the effectiveness of various designs for wildlife-
crossing structures is extremely limited (Transportation Research Board 2002).   
 
Monitoring of crossings needs to be drastically upgraded in order to provide reliable guidance to 
transportation planners (Forman et al. 2003).  Site surveys should include existing and proposed 
structures in the design or construction phase, and should include structures designed as wildlife 
crossings as well as culverts, enhanced culverts and other pathways under or over highways that 
various species may use (Smith 2003b). We need baseline data on movement and mortality of 
wildlife before the structures are located and installed. Importantly, monitoring of crossing 
structures, roadkills, and successful crossings of highways must encompass multiple species 
(e.g., amphibians and reptiles as well as mammals), because different structures and 
landscape/habitat conditions promote movement of different taxa (Clevenger et al. 2003, Smith 
and Voigt 2005). 
 
The thirteen project sites examined in this study offer a unique opportunity to collect such 
baseline data by monitoring locations at which structures have not yet been installed and which 
have not yet been disturbed by construction; for monitoring sites during construction; and for 
uninterrupted pre-, during, and post-construction monitoring of new wildlife crossings. The 
intended product of the research is a published set of guidelines for decisions about and design of 
effective wildlife crossing structures that are more generally applicable than those derived from 
the isolated studies now available. These guidelines and a final report will be presented 
following the final year of data collection. We present here an annual report that summarizes the 
data gathered in the 2nd year of the study.  
 
Research Objective 
 
The goal of this project was to meet the research needs stated above. Specifically the objectives 
are:  
 

1) to provide more comprehensive guidance for mitigation of habitat fragmentation by 
determining the kinds of species using several different types of culverts and wildlife 
crossing structures in central Florida,  

2) to determine the amount and spatiotemporal pattern of use of structures vs. direct 
crossings of the highway, and  

3) to determine the overall effectiveness of each crossing for facilitating movement and 
reducing wildlife-vehicle collisions.  
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STUDY AREA AND METHODS 
 
The study area (Fig. 1) includes thirteen sites in east-central Florida (FDOT District Five). These 
include three sites in Volusia County (two on SR 40 at the headwaters of Little Tomoka Creek 
and one on SR 415 at Mud Creek), two sites in Lake County (two wildlife crossings on SR 46 at 
Wekiva Springs/Rock Springs Run State Park), four sites in Orange County (on SR 520 in the 
western St. John’s River Basin, and Jim, Second, and Little Tootoosahatchee Creeks), and four 
sites in Osceola County (on US 192 at Sawgrass, Crabgrass, and Big Jug [Harmony] Creeks, and 
the C-57 canal). Structural attributes and construction status at each site are listed in Table 1. 
 

 
Figure 1.  Location of Study Sites. 
 
Site Evaluation 
 
Environmental features at each study site, including land cover (vegetation and land use), 
topography, hydrology, and distance to human structures (homes, etc.), were evaluated to 
determine the appropriate monitoring methodology. Following Smith (1999), each crossing site 
was evaluated in terms of its context and relationship to important wildlife conservation areas 
identified in Florida, particularly Strategic Habitat Conservation Areas (Cox et al. 1994, Cox and 
Kautz 2000) and the Florida Ecological Network (Hoctor et al. 2000).  
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Table 1. Study Site Structural Attributes (also see Fig. 1 for site locations). 
Site Location Road Monitoring Structure Height (m) Width (m) Length (m) 
Old Underpass (Wekiva Sp) SR 46 post-construction culvert  2.7 7.5 14.4 
New Underpass (Wekiva Sp) SR 46 post-construction bridge 2.6 18.2 15.3 
Little Tomoka River* SR 40 none in 2006 culvert x 3  1.4 3 27.7 
Gator Head (west of LTR)* SR 40 none in 2006 pipe x 2 0.62 0.62 20 
Mud Creek SR 415 post-construction bridge 2.3 37 14.3 
St. John’s Basin crossing SR 520 post-construction bridge 2.5 8.1 33.8 
Jim Creek* SR 520 pre-construction bridge 2.5 83.1 14.8 
Second Creek* SR 520 pre-construction bridge 2.2 49.9 14.8 
Tootoosahatchee Cr. (ledge culv.) SR 520 post-construction culvert  2 3.8 50 
Harmony (Jug Creek)* US 192 pre- and during 

construction culvert x 3 2 2.17 14.7 

Crabgrass Creek* US 192 pre- and during 
construction bridge 3.1 47.8 11.7 

Canal C-57 US 192 during construction bridge 4.3 42.8 33.5 
Sawgrass Creek US 192 during construction bridge 1.9 18.5 34.2 

* reflects dimensions of previous structures, not the new crossing structures 
 
Site Monitoring 
 
We determined successful and unsuccessful wildlife crossing locations by performing roadkill, 
track, and camera surveys. Roadkill and/or track monitoring was performed at the SR 40, SR 46, 
SR 415, SR 520, and US 192 sites. Remote infra-red photographic monitors were used at the two 
wildlife crossings on SR 46 and at Mud Creek; construction activities required removal of 
cameras from Second and Crabgrass Creeks. Monitoring of crossings and adjacent stretches of 
highway was conducted twice weekly in 2006 from January through December (duration varied 
at each site depending on the scheduling of construction activities and access to each site).  
 
Roadkill Surveys  
 
The road surface and immediate shoulder were checked 500 m in either direction from each 
crossing structure for roadkills. The only exceptions were the Jim and Second Creek sites on SR 
520 and Wekiva sites on SR 46. The Jim/Second Creek sites were in close proximity, so 
roadkills were recorded between the two sites beyond the 500 m distance. The Wekiva sites were 
part of a long-term ongoing roadkill monitoring effort that extended a total distance of 13 km 
(included the greater Wekiva River ecosystem). The SR 40 sites were not monitored in 2006 due 
to construction activities. Specimens were identified to the lowest taxonomic level possible 
depending on condition of the carcass. Recorded roadkills were then marked with orange paint to 
avoid double counting. Roadkill data collected included date, GPS location, species, sex (if 
discernable), traffic lane, and direction of travel (if discernable). We recorded roadkill locations 
in a spatial database. 
 
Right-of-Way (ROW) Track Stations 
 
We did not monitor track paths (sand transects) adjacent and parallel to the highways (SR 40 and 
US 192) for tracks (of wildlife crossing the road) in 2006 because of disturbance from intensive 
construction activities.   
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Culvert/Bridge Track Stations 
 
For structural crossings beneath roads (culverts and bridges), sand-tracking stations were placed 
within or under each structure in dry areas. Tracking stations were 1-m wide, with tracking 
material consisting of a native substrate/builder’s sand mix approximately 3-4-cm deep. The mix 
was adjusted based on ability to read tracks clearly. For culverts, through-passages were 
recorded for individuals if tracks in the same direction were present in tracking stations at either 
end of the structure. Aborted crossing attempts were recorded if individual tracks were only 
found at one end of the structure. For bridges, a single track path was placed parallel to the 
centerline of the structure extending from the ends of the bridge to the creek banks at the middle. 
Animal tracks found within these track stations were assumed to be successful crossings. Track 
data collected included date, species type, and direction of travel. All species detected were 
recorded. Tracking stations were raked smooth after each visit. 
 
Camera Stations 
 
At strategic locations, e.g., by culverts or other road-crossing structures, infra-red triggered 
35mm cameras (CamtrakkerTM) were placed to supplement tracking stations. Sites were selected 
to minimize the probability of theft or vandalism (however, two cameras were stolen from one of 
the wildlife crossings on SR46 just as this report was being finalized). The cameras use an 
invisible cone-shaped infra-red beam that detects motion and heat. Maximum range of the lens is 
approximately 20 m; the maximum range of the night flash is approximately 8 m. This 
influenced placement of the cameras within each structure. Generally, cameras were mounted 
parallel to the ground approximately 18-24” high (or at strategic angles to target specific crossing 
paths) to capture animals as small as a rabbit to as large as a black bear. Film and batteries from 
remote cameras were checked every one to two weeks depending on volume of animal traffic. 
 
Data Analysis 
 
Statistical tests will be used to identify patterns in the data and the probability that observed 
relationships differ significantly from what might be expected by chance. Because this is a multi-
year study (this report presenting the 2nd year’s data) statistical analyses will be completed in the 
final year following collection of additional data. Basic clustering techniques such as Chi-square 
and Ripley’s K-statistic will be used on roadkill and ROW track data to evaluate factors such as 
distance to crossings and environmental variables (e.g., flooding). Following Clevenger and 
Waltho (2005), we will develop species performance indices (i.e., ratio of observed through-
passage use to expected through-passage use), and regress these indices against attributes of 
crossing structures, using techniques such as curvilinear regression analyses.  
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RESULTS AND DISCUSSION 
 
Results are presented in three sections: site evaluations, combined site results, and individual site 
summaries.  
 
Site Evaluations 
 
The sites on SR 40, SR 415, SR 46, SR 520 (Jim, Second, and Tootoosahatchee Creeks) and US 
192 were previously characterized in the 2005 summary report (entitled: 1st Year Interim Final 
Report). The St. John’s River Basin crossing site was added this year (Fig. 2). Construction on 
SR 520 to expand the road to four lanes was completed at this site in 2006. With expansion of 
this Orlando to Cocoa Beach connector to four lanes, the potential for increased traffic and urban 
sprawl is significant, especially given the amount of undeveloped private land west of this site. 
 

 
Figure 2. Surrounding Land Cover (2003) for the SR 520 St. John’s Basin Crossing Site. 
Source: FFWCC. 
 
The crossing site is situated within the St. John’s River floodplain and is subject to inundation 
during wet years. The wildlife crossing is located within the protected Canaveral Marshes 
Conservation Area and the Tosahatchee State Preserve (over 15,000 ha combined). As a result 
the threat of development in the immediate area is minimal; there is only a small marina and 
restaurant approximately 2 km east on SR 520 at the St. John’s River. About 5-6 km west is a 
municipal water treatment facility. To the southwest is the expansive Deseret Ranch.  
 
Plant communities in the floodplain are relatively open and include freshwater marsh and wet 
prairie, and shrub swamp. Along the western fringe of the floodplain and adjacent to Taylor 
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Creek are mixed wetland forests and flatwoods, hardwood swamps, and hardwood hammocks 
and forest; further upland are tracts of natural and planted pinelands. West of this band of 
pinelands is a mosaic of sand pine and xeric oak scrub, ephemeral wetlands, shrub and 
brushlands, and pastures. Adjacent areas should be acquired as additions to the Canaveral 
Marshes Conservation Area and Tosohatchee State Preserve to expand the north-south St. John’s 
conservation corridor. Also, the Taylor Creek corridor should be protected to establish a 
connection to conservation lands along the Econlockhatchee River to the west. 
 
Wildlife Crossing Use and Roadkills  
 
We monitored existing and new structures for tracks of all groups. This included the two SR 46 
wildlife crossings, the SR 415 bridge at Mud Creek, the four SR 520 sites including the ledge 
culvert at the Tootoosahatchee Creek tributary, the bridges at the St. John’s River floodplain and 
Second and Jim Creeks, and the Crabgrass and Sawgrass Creek bridges on US 192. Camera 
monitors were maintained at the two SR 46 wildlife crossings and the SR 415 Bridge at Mud 
Creek. Structural attributes were shown in Table 1. Roadkill monitoring was performed at all 
sites.  
 
Combined Site Results 
 
For all 2006 study locations (n=11) we recorded 102 different species (Table 2). These were 
categorized by faunal groups that included American alligator, meso-mammals (n=5), carnivores 
(n=3), birds (n=35), ungulates (n=3), domestic animals (n=2), herptiles (n=44), humans, small 
mammals (n=6), bats, river otter, and other mammals.  
 
Table 2. Species Recorded at all 2006 Study Sites. 

Group name  Common name  Scientific name  Roadkill 
Track/ 
Photo 

Live 
Observation 

Crocodilian American alligator Alligator mississippiensis  x x x 
Meso-
mammals Armadillo Dasypus novemcinctus  x x x 
  E. spotted skunk Spilogale sp.   x   
  Raccoon Procyon lotor  x x   
  Striped skunk Mephitis mephitis   x   
  Virginia opossum Didelphis virginiana x x   
Carnivores Bear Ursus americanus  x x   
  Bobcat Lynx rufus  x x   
  Coyote Canis latrans  x x   
Bats Bats Chiroptera x     
Birds Birds Aves x x   
  American Robin Turdis migratorius x     
  Barred Owl Strix varia x     
  Belted Kingfisher Ceryle alcyon x     
  Black Vulture Coragyps atratus x     
  Bobwhite Quail Colinus virginianus x     
  Great Blue Heron Ardea herodias x   x 
  Crested Caracara Caracara plancus x     
  Carolina Wren Thyrothorus ludovicianus x     
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Table 2. (continued) 

Group name  Common name  Scientific name  Roadkill 
Track/ 
Photo 

Live 
Observation 

  Cattle Egret Bubulcus ibis x     
  Common Yellowthroat Geothlypis trichas x     
  ducks Anas sp. x     
  Eastern Screech Owl Otus asio x     
  Gray Cat Bird Dumetella carolinensis x     
  Great Egret Casmerodius albus x    x 
  Green Heron Butorides virescens x     
  House Wren Troglodutes aedon x     
  Little Blue Heron Egretta caerulea x   x 
  Mallard Duck Anas platyrhynchos x   x 
  Northern Cardinal Cardinalis cardinalis x     
  Northern Mockingbird Mimus polyglottus x     
  owls Strigidae x     
  Painted Bunting Passerina ciris x     
  Palm Warbler Dendroica palmarum x     
  Red Shouldered Hawk Buteo lineatus  x     
  Red-tailed Hawk Buteo jamaicensis x     
  Rock Dove Columba livia x     
  Sandhill Crane Grus canadensis   x   
  songbirds Passeriformes x     
  tanagers Emberezidae x     
  Tricolor Heron Egretta tricolor     x 
  Turkey Vulture Cathartes aura     x 
  wading bird  Ardeidae    x   
  Wild Turkey Meleagris gallopavo    x   
  Wood Stork Mycteria americana     x 
  Yellow-billed Cuckoo Coccyzus americanus x     
Ungulates White-tailed deer  Odocoileus virginianus  x x   
  Wild pig / hog  Sus scrofa  x x   
  Feral horse Equus caballus   x   
Domestics Domestic cat  Felis catus  x x   
  Domestic dog  Canis familiaris  x x   
Herpetofauna Frog/Toad Anura  x x   
  Bullfrog Rana catesbeiana  x     
  Barking treefrog Hyla gratiosa x     
  Cuban treefrog Osteopilus septentrionalis x     
  Pig frog Rana grylio  x   x 
  Green treefrog Hyla cinerea  x     
  Southern chorus frog Pseudicris nigrita     x 
  Florida gopher frog Rana capito aesopus x     
  Southern leopard frog Rana sphenocephala x   x 
  Southern toad Bufo terrestris x x x 
  Lizards Squamata: Lacertilia    x   
  Brown anole Anolis sagrei x   x 
  Eastern glass lizard Ophisaurus ventralis x     
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Table 2. (continued) 

Group name  Common name  Scientific name  Roadkill 
Track/ 
Photo 

Live 
Observation 

  Green anole Anolis carolinensis x x x 
  SE 5-lined skink Eumeces inexpectatus x     
  Snakes Squamata: Serpentes    x   
  Banded watersnake Nerodia fasciata  x x   
  Black racer Coluber constrictor x x x 
  Black rat snake Elaphe obsoleta x     
  Black swamp snake Seminatrix pygea x     
  Brown snake Storeria dekayi x     
  Brown watersnake Nerodia taxispilota x     
  Coral snake Micrurus fulvius x     
  Corn snake Elaphe guttata x     
  Crayfish snake Regina rigida x     
  Eastern coachwhip Masticophis flagellum   x   
  E. diamondback  Crotalus adamanteus x     
  E. indigo snake Drymarchon corais x     
  Eastern garter snake Thamnophis sirtalis  x     
  Eastern ribbon snake Thamnophis sauritus x     
  Eastern milk snake Lampropreltis triangulum x     
 Florida cottonmouth Agkistrodon piscivorous x   
  Florida green watersnake Nerodia floridana  x x   
  Mud snake Farancia abacura x     
  Plain belly watersnake Nerodia erythrogaster  x     
  Pygmy rattlesnake Sistrurus miliarius x     
  Ring-necked snake Diadophis punctatus x     
  Scarlet snake Cemophora coccinea x     
  Striped crayfish snake Regina alleni x     
  Turtles/tortoises Testudines   x   
  cooters/redbelly turtles Pseudemys spp. x     
  Eastern musk turtle Sternotherus minor x     
  Florida softshell turtle Apalone ferox x     
  Gopher tortoise Gopherus poylphemus x   x 
  Peninsular cooter Pseudemys floridana x x x 
  Snapping turtle Chelydra serpentina x     
  Stinkpot Sternotherus odoratus x     
  Striped mud turtle Kinosternon baurii x     
Human Human  Homo sapiens    x   
Small mammal Eastern cottontail Sylvilagus floridana x x   
  Fox squirrel Sciurus niger x     
  Grey squirrel Sciurus carolinensis x   x 
  Marsh rabbit Slyvilagus palustris x     
  mice and rats Muridae x x   
  shrews Sorex sp. x     
Aquatic 
mammal River otter Lutra canadensis  x x x 
Other mammal Unknown mammal Mammalia  x x   
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Figure 3 displays the total tracks and roadkills recorded by taxa from all sites. A total of 2,533 
roadkills and 4,453 tracks were recorded. Small mammals were found most frequently (347 
roadkills and 3,556 tracks), followed by frogs (1,231 roadkills and 277 tracks), snakes (708 
roadkills and 103 tracks), lizards (17 roadkills and 230 tracks), and song or perching birds (112 
roadkills and 83 tracks). Other mammal (tracks) included 107 occurrences of river otter. 
Carnivore track occurrences included bobcat (50) and black bear (1). Roadkill raptors (included 
in the song/perching bird category in Fig. 3) included Black Vulture (19), owls (9), hawks (7), 
and Crested Caracara (1). 
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Figure 3. Roadkills and Tracks by Taxa Recorded from all Study Sites. 
 
Consistently, seasonal peaks for herpetofauna roadkill and track observations occurred in June 
and October (Fig. 4). For mammals, peaks in roadkills and tracks occurred in different seasons, 
February and June/December, respectively (Fig. 4). It was quite dry in central Florida in 2006, 
especially from Jan – May, when average monthly rainfall was 1.4 in. One peak rainfall period 
(June-July, 13.61 in.) occurred simultaneous with peak activity of herpetofauna.  
 
We did not compare data recorded in 2006 with that of 2005. Overall comparisons between these 
study periods was inappropriate given that two study sites (Gatorhead and Little Tomoka Cr.) 
from 2005 were not monitored in 2006, a new site (SR 520 – St. John’s River) was monitored in 
2006 that was not monitored in 2005, two study sites (Harmony and Crabgrass Creek) included 
track monitoring in 2005, but not in 2006, and one site (C-57 canal) included track monitoring in 
2006, but not in 2005. The changes in monitoring were due to intensive construction activities. 
Consult the “1st Year Interim Final Report” for a review of data collected in 2005. 
 
SR 40 Study Site 
 
Intensive road construction prohibited any wildlife monitoring in 2006. 
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Figure 4. Seasonal Change in Roadkill and Track Records from all Study Sites. 
 
SR 415 Study Site 
 
On SR 415 track and roadkill monitoring was conducted throughout 2006 at the Mud Creek 
bridge. To monitor wildlife movement under the bridge, we constructed a sand transect on the 
northside of the creek for tracks and placed a camera on the southside of the creek. Figure 5 
displays the roadkill survey area for the study site including 100-m wide partitions overlaid for 
analysis. 
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Figure 5. Location of SR 415 Study Site and Partitions Used for Analysis of Roadkill Data.  
Numbered highway sections are 100-m wide. 
 
At Mud Creek, track and photograph data revealed passage under the bridge by 631 mammals 
(448 meso-mammals, 39 small mammals, 3 river otter, 7 carnivores, and 129 ungulates), 98 
herptiles (39 snakes, 29 frogs, 28 lizards, and 2 turtles), and 11 birds (5 wading or other long-
legged birds) (Fig. 6). Significant tracks include 2 black bears, 3 bobcats, 1 wood stork, and 1 
wild turkey. Roadkill locations were recorded for 36 mammals (mostly meso-mammals and 
small mammals), 110 snakes/lizards (mostly water snakes), 38 frogs (mostly ranids), 5 
turtles/alligators (mostly aquatic turtles), and 20 birds (mostly perching birds). Figure 7 displays 
roadkills found in each road section at Mud Creek (see Fig. 5 for location). An additional 43 
roadkills were recorded beyond the road partition grid. Significant individual roadkills include 
two owls, one Red-shouldered Hawk, one white-tail deer, and one alligator. Considerable 
wetlands occur adjacent to this site accounting for the large amount of roadkilled water snakes. 
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Significant numbers of roadkilled herptiles were found within the fenced area. Certain wildlife 
can penetrate the fence through gaps/breaks or circumvent it by climbing over the top (herp 
barrier is only 1’ above ground) or around the ends becoming trapped within the enclosure.  
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Figure 6. Percent of Tracks/Photos Recorded by Faunal Groups at Mud Creek.  
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Figure 7. Number of Roadkills Recorded by Road Section (100-m wide) at Mud Creek. The 
Mud Creek bridge (wildlife crossing) is located between road sections 5 and 6. 
 
SR 46 Study Sites 
 
On SR 46 monitoring for roadkills was conducted throughout 2006. The roadkill survey area (13 
km) for SR 46 is much greater than other study sites because of the significant impacts on 
Florida black bear (Figs. 8a and 8b). Camera monitors were set up in the two upland wildlife 
crossings adjacent to the Wekiva Springs/Rock Springs Run State Park (Fig. 8a). These were 
operated throughout 2006. 
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Figure 8a. Location of SR 46 Study Sites: Western Partitions Used for Analysis of Roadkill 
Data.  Numbered highway sections are 100-m wide. 
 
At the western underpass, photographic records of wildlife use included 12 mammals (2 black 
bears and 10 whitetail deer). Malfunctions of the camera sensors continually result in poor 
performance (few records) at this site. These cameras need to be repaired or replaced. 
Groundcover and shrub vegetation growing adjacent to the entrances has increased the percent 
cover for animals approaching this crossing and should improve frequency of use. 
 
At the eastern underpass, photographic records of wildlife use included 202 mammals (13 black 
bears, 2 coyotes, 186 whitetail deer, and 1 feral horse) and 7 wild turkeys. Figure 9 displays 
percent of tracks/photos by taxa.  
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Figure 8b. Location of SR 46 Study Sites: Eastern Partitions Used for Analysis of Roadkill 
Data.  Numbered highway sections are 100-m wide. 
 
Roadkill on SR 46 included 116 mammals (notables include 7 black bears, 1 bobcat, 2 fox 
squirrels, and 6 whitetail deer), 11 snakes/lizards, 14 frogs (pig frogs and southern toads), 10 
turtles (including 6 gopher tortoises), and 5 birds (including 3 Black Vultures and 1 Barred Owl). 
Figure 10 displays locations of those roadkills west of the old underpass (see Fig. 8a for 
location). Figure 11 displays roadkills found east of the old underpass (see Fig. 8b for location). 
Black bear roadkills occurred in road section nos. 5, 79, 87, 90, 94, and 95 (Figs. 8a and 8b). 
Road section nos. 78 and 79 coincide with the end of the barrier fence. Both fox squirrel 
roadkills were found in road section no. 116 (Fig. 8b). Gopher tortoise roadkills were recorded in 
road section nos. 8, 14, 28, 109, 115, and 116 (Figs. 8a and 8b). Most roadkills found within the 
fenced enclosure were small mammals and herpetofauna that can readily penetrate the chain-link 
barrier. 
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Figure 9. Number of Photographs Recorded at the Eastern SR 46 underpass.  
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Figure 10. Number of Roadkills Recorded by Road Section (100-m wide) on SR 46 west. 
The new and old underpasses are located at partition nos. 20 and 66, respectively. 
 
SR 520 Study Sites 
 
Four sites were monitored on SR 520. Post-construction monitoring for tracks and roadkill was 
conducted at the Tootoosahatchee Creek tributary enhanced ledge culvert throughout 2006 (Fig. 
12). During construction monitoring for roadkills was conducted at Jim and Second Creek 
bridges throughout 2006; track monitoring was conducted under the bridges from late May 
through December (Fig. 13). Post-construction monitoring for roadkills and tracks occurred from 
May through December at the St. John’s River floodplain bridge (Fig. 14). 
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Figure 11. Number of Roadkills Recorded by Road Section (100-m wide) on SR 46 east. The 
new and old underpasses are located at partition nos. 20 and 66, respectively. 
 
At the Tootoosahatchee Creek tributary, we recorded tracks of 647 mammals (269 meso-
mammals, 373 small mammals, 2 other mammals, 2 domestics, and one ungulate), 58 herptiles 
(37 lizards, 17 frogs, and 4 snakes), and 15 birds (including 5 wading birds) (Fig. 15). Of all 
tracks observed, only about 60% successfully passed through the crossing (nearly all were meso- 
and small mammals). The temporary wooden ramps we constructed are in serious disrepair. 
Potential use of this structure cannot be properly evaluated as yet until the permanent access 
ramps to the ledges are constructed. Roadkill locations were recorded for 32 mammals (mostly 
meso-mammals and small mammals), 69 snakes/lizards (mostly colubrids and water snakes), 246 
frogs (mostly ranids), 5 turtles (mostly aquatic turtles), and 15 birds (mostly perching birds). 
Figure 16 displays roadkills found in each road section at Tootoosahatchee Creek (see Fig. 12 for 
location). Significant individual roadkills include one Great Egret, one gopher tortoise, and one 
bat. As occurred with many of the other study sites (associated with creeks and other water 
features) significant numbers of amphibian roadkills were recorded during extended rainfall 
events. Herpetofauna/small mammal barrier (mesh fencing) would significantly reduce the 
number of roadkills. 
 
We regained some access (previously restricted due to construction) to the Second Creek bridge 
for track surveys beginning in May. Track data revealed activity under the bridge involving 281 
mammals (158 small mammals, 115 meso-mammals, 5 river otters, 1 coyote, and 2 wild hogs), 
38 frogs, 8 lizards/snakes, and 6 birds (includes 1 wading or other long-legged bird) (Fig. 17). 
With additional monitoring we expect to observe many more herptiles. Roadkill on SR 520 in the 
vicinity of the bridge (approx. 500 m in each direction) included 10 mammals (mostly meso-
mammals), 4 snakes (including one E. diamondback rattlesnake), 33 frogs (mostly ranids), and 3 
birds (including one Black Vulture and one Red-shouldered Hawk). Figure 18 displays locations 
of roadkills with respect to the Second Creek bridge site (see Fig. 13 for location).  The low 
numbers recorded for both tracks and roadkills reflects disturbance to wildlife by construction 
activities as well as disrupted monitoring activities during 2006.  
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Figure 12. Location of Tootoosahatchee Creek tributary enhanced ledge culvert on SR 520 
and Partitions Used for Analysis of Roadkill Data.  Numbered highway sections are 100-m 
wide.  
 
At the Jim Creek bridge, we resumed track monitoring in May and recorded 206 mammals (147 
meso-mammals, 47 small mammals, 6 river otters, 3 bobcats, 2 deer, and 1 coyote), 34 frogs 
(mostly ranids), 8 lizards, and 12 birds (including 1 wading bird) (Fig. 19). Similar to Second 
Creek, with additional monitoring we would anticipate presence of large numbers of herptiles. 
Roadkill on SR 520 in the vicinity of the bridge (approx. 500 m in each direction) included 11 
mammals (mostly meso- and small mammals), 4 snakes (mostly water snakes), 22 frogs (mostly 
ranids), and 3 turtles (including 2 gopher tortoises). Figure 18 displays locations of roadkills with 
respect to the Jim Creek bridge site (see Fig. 13 for location).  Noteworthy were roadkills of 
gopher tortoise at road partition nos. 21 and 27 and fox squirrel at road partition no. 19. As with 
Second Creek, the low numbers recorded for both tracks and roadkills reflects disturbance to 
wildlife by construction activities as well as disrupted monitoring activities during 2006.  
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Figure 13. Location of Second and Jim Creek bridges on SR 520 and Partitions Used for 
Analysis of Roadkill Data.  Numbered highway sections are 100-m wide. 
 
At the St. John’s River floodplain bridge, we recorded tracks of 474 mammals (327 meso-
mammals, 73 small mammals, 64 river otters, 4 bobcats, 1 coyote, 1 domestic, and 4 other 
mammals), 58 herptiles (65 frogs, 12 lizards, and 10 snakes), 4 alligators, and 23 birds (including 
5 wading birds) (Fig. 20). Preliminary indications would suggest that the constructed ledges at 
this structure function well by facilitating safe crossings by wildlife; however, the monitoring 
period was unusually dry. During high precipitation years, much of this area will be inundated 
and the crossing ledges may not function as well, leading to greater rates of roadkill as organisms 
try to cross in areas of higher ground. 
 
Roadkill locations were recorded for 27 mammals (meso-mammals and small mammals), 250 
snakes (mostly water snakes and colubrids), 251 frogs (mostly ranids and hylids), 5 turtles 
(mostly aquatic turtles), 7 alligators, 3 lizards, and 16 birds (including one Red-shouldered 
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Hawk). Figure 21 displays roadkills found in each road section near the St. John’s floodplain 
crossing site (see Fig. 14 for location). Located in the floodplain area, this wildlife crossing 
should continue to demonstrate high occurrences of wetland-dependent species including an 
abundance of herpetofauna. Installation of wire-mesh barrier fencing should be strongly 
considered. 
 

 
Figure 14. Location of St. John’s River floodplain bridge on SR 520 and Partitions Used for 
Analysis of Roadkill Data.  Numbered highway sections are 100-m wide. 
 
US 192 Study Sites 
 
Four study sites are located on US 192 in Osceola County. Post-construction monitoring for 
tracks and roadkills was conducted in 2006 at Sawgrass Creek and the C-57 canal bridges. To 
monitor wildlife movement under each bridge, we constructed sand transects on either sides of 
the channel. During construction (when safe conditions permitted), monitoring for roadkills took 

 19



place at Harmony (Jug Creek) and Crabgrass Creek sites over the same period. Ongoing 
construction precluded our ability to access and safely monitor for tracks near the structures. 
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Figure 15. Percent of Tracks by Faunal Groups at Tootoosahatchee Creek tributary. 
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Figure 16. Number of Roadkills Recorded by Road Section (100-m wide) on SR 520 
at Tootoosahatchee Creek tributary. The widened bridge with ledges is located between 
partition nos. 5 and 6. 
 
At Sawgrass Creek, we recorded 1,412 mammals tracks (962 small mammals, 343 meso-
mammals, 28 aquatic mammals, 5 other mammals, 28 carnivores, and 46 domestics), 41 herptile 
tracks (37 snakes, 48 lizards, 74 frogs, 2 alligators, and 2 turtles), and 27 bird tracks (includes 2 
wading or other long-legged birds) (Fig. 22). Number of tracks of significant species included 1 
Fl. black bear, 28 river otters, and 27 bobcats. Presence by domestic predators (primarily feral 

 20



cats) was prevalent at this site and likely disrupts or possibly prevents use by many native 
species due to risk of predation.  
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Figure 17. Percent of Tracks Recorded by Faunal Groups at Second Creek. 
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Figure 18. Number of Roadkills Recorded by Road Section (100-m wide) at Second and 
Jim Creeks. Second and Jim Creek bridges are located at partition nos. 5-6 and 22-23, 
respectively. 
 
Roadkill locations were recorded for 60 mammals (mostly meso-mammals), 154 snakes/lizards 
(mostly water snakes and Colubrids), 196 frogs (mostly ranids and hylids), 4 turtles (mostly 
aquatic turtles), 2 alligators, and 28 birds (mostly perching birds). Figure 23 displays roadkills 
found in each road section at Sawgrass Creek (see Fig. 24 for aerial location). Another 122 
roadkills (including 93 herpetofauna) were documented beyond the road section grid. Significant 
roadkills include one river otter (road section no. 7), one alligator (road section no. 2), one 
eastern coachwhip (road section no. 9), one Little Blue Heron (road section no. 1), one Great 
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Blue Heron (road section no. 9), one Caracara (found 275 m east of road section grid), and two 
Barred Owls (road section no. 1 and 210 m west of road section grid). Significant wetlands and 
canals adjacent to this site account for the large number of roadkilled frogs and snakes.  
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Figure 19. Percent of Tracks Recorded by Faunal Groups at Jim Creek.  
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Figure 20. Percent of Tracks Recorded by Faunal Groups at St. John’s  
River floodplain wildlife crossing.  
 
We checked for tracks at the C-57 canal site for the first time in 2006 because construction of the 
earthen ledges wasn’t completed the previous year. We recorded 290 mammals tracks (148 small 
mammals, 97 meso-mammals, 1 river otter, 10 bobcats, and 33 domestics), 119 herptile tracks 
(10 snakes, 88 lizards, 20 frogs, and 1 turtles), and 9 bird tracks (Fig. 25). This site contains a 
large open water reservoir and it is evident that local people use this area for fishing. As such, the 
presence of humans results in disturbance to native wildlife, and the scattered debris and trash 
left at the site by people may attract domestic predators. 
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Figure 21. Number of Roadkills Recorded by Road Section (100-m wide) at St. John’s 
River floodplain wildlife crossing. The crossing is located between partition nos. 5 and 6. 
 

962, 60%

343, 21%

48, 3%74, 5%2, 0%
25, 2%

5, 0%
28, 2%

28, 2%
2, 0%

46, 3%

37, 2%
Frogs
Lizards
Snakes
Turtles
Alligators
Ungulates
Carnivores
Domestics
Small mammals
Meso-mammals
Aquatic mammals
Other mammals
Land based/long-legged birds
Song/perching birds

 
Figure 22. Percent of Tracks Recorded by Faunal Groups at Sawgrass Creek. 
 
Roadkill locations were recorded for 48 mammals (mostly meso- and small mammals), 69 
snakes/lizards (mostly water snakes and Colubrids), 241 frogs (mostly ranids and hylids), 2 
turtles (mostly aquatic turtles), 4 alligators, and 27 birds (mostly perching birds). Figure 26 
displays roadkills found in each road section at C-57 canal (see Fig. 27 for aerial location). 
Significant roadkills included four alligators (road section nos. 5, 7 and 10), two whitetail deer 
(road section no. 8, and 125 m east of the road section grid), one river otter (road section no. 4), 
one bobcat (300 m east of road section grid), three hawks (road section no. 6, and approx. 150 m 
east of the road section grid), one Great Egret (215 m west of the road section grid), and one 
eastern indigo snake (95 m east of the road section grid). Presence of wetlands and canals 
adjacent to this site account for the large number of roadkilled frogs and snakes.  
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Figure 23. Number of Roadkills Recorded by Road Section (100-m wide) at Sawgrass 
Creek. The widened bridge with ledges is located between partition nos. 5 and 6. 
 

 
Figure 24. Location of US 192, Sawgrass Creek Study-Site and Partitions Used for Analysis 
of Roadkill Data.  Numbered highway sections are 100-m wide. 
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Figure 25. Percent of Tracks Recorded by Faunal Groups at C-57 Canal. 
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Figure 26. Number of Roadkills Recorded by Road Section (100-m wide) at C-57 Canal. 
The widened bridge with ledges is located between partition nos. 5 and 6. Note: an additional 
163 roadkills (including 115 frogs and snakes) were documented beyond the road section grid. 
 
At Crabgrass Creek, construction activities disrupted and in many cases prohibited collection of 
data. As such the following figures reflect inconsistent monitoring. Roadkill locations were 
recorded for 25 mammals (mostly meso-mammals), 3 snakes (common Colubrids), 3 turtles, 11 
frogs, and one alligator. Figure 28 displays roadkills found in each road section at Crabgrass 
Creek (see Fig. 29 for aerial location). The most significant roadkills observed were two gopher 
tortoises (located at road section no. 6 and 340 m west of the road section grid), one gopher frog 
(road section no. 8), and one alligator (280 m west of the road section grid). 
 
The Harmony site (Jug Creek) was also under construction during 2006. Therefore, we did not 
collect track data and roadkill monitoring was only performed when safe conditions existed. 
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Under these circumstances, we recorded roadkill locations for 28 mammals (meso- and small 
mammals), 54 snakes/lizards (mostly water snakes and Colubrids), 180 frogs (mostly hylids and 
ranids), 8 aquatic turtles, 3 alligators, and one bird. Significant species of roadkills include 1 bat 
(road section no. 8), 3 alligators (road section no. 5 and 320 m west of the road section grid), 2 
common snapping turtles (road section no. 9 and 280 m east of the road section grid), and 2 
gopher tortoises (275 m east/west of the road section grid). Figure 30 displays roadkills found in 
each road section at Crabgrass Creek (see Fig. 31 for aerial location). An additional 95 roadkills 
(mostly herpetofauna) were documented beyond the road section grid.  
 

 
Figure 27. Location of US 192, C-57 Canal Study-Site and Partitions Used for Analysis of 
Roadkill Data.  Numbered highway sections are 100-m wide. 
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Figure 28. Number of Roadkills Recorded by Road Section (100-m wide) at Crabgrass 
Creek. The widened bridge with ledges is located between partition nos. 5 and 6. 
 

 
Figure 29. Location of US 192, Crabgrass Creek Study-Site and Partitions Used for 
Analysis of Roadkill Data.  Numbered highway sections are 100-m wide. 
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Figure 30. Number of Roadkills Recorded by Road Section (100-m wide) at Harmony (Jug 
Creek). The original standard culvert was located between partition nos. 5 and 6. 
 

 
Figure 31. Location of US 192, Harmony (Jug Creek) Study-Site and Partitions Used for 
Analysis of Roadkill Data.  Numbered highway sections are 100-m wide. 
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Lessons Learned and Implications for Continued Monitoring 
 
Data collection periods for this study continue to (unavoidably) vary, thus hampering our ability 
to conduct standard statistical tests. For example, construction prevented us from monitoring 
tracks in 2006 at Harmony and Crabgrass Creek sites and delayed track monitoring until May at 
Second and Jim Creeks. In addition, roadkill monitoring effort at these sites was disrupted as 
well. We expect construction to be completed at all sites in 2007; following this all study sites 
will receive the same monitoring effort.  
 
Table 3 displays the months and length of roadway for which roadkill data were collected for any 
given site for 2006. Translated to roadkills recorded per month and km, the data reveal high 
levels of variation among sites. Three sites (Crabgrass Creek, Harmony, and Second/Jim Creeks) 
produced lower amounts than in 2005 due to disrupted monitoring effort from construction 
activities. Whereas these sites are characteristically wet and generally are associated with high 
numbers of amphibians, Wekiva (SR 46 adjacent to the wildlife crossings) is a dry upland site 
with few wetlands and doesn’t exhibit as high a density of amphibians. Also, a different 
monitoring protocol (driving surveys only) has been applied to Wekiva (given the much longer 
distance of 13 km). More intensive surveys will be applied in 2007 within 500 m of each 
crossing on SR 46, consistent with efforts being employed at other sites.  
 
Table 3. Roadkill Rates as Determined by Recorded Data (2006). 
Site Months Rdkills/mo Distance Rdkills Rdkills/km Rdkills/mo/km
C57 Canal 12 33 1.8   398*       221                     18 
Crabgrass Cr** 12 4 1.8     44             24 2
Harmony** 12 22 1.7     267*            157 13
Mud Cr 12 17 1      208            208 17
N 520, T Cr 12 31 1.1      368            335 28
Sawgrass Cr 12 37 1.7   443         261 22
2nd/Jim Cr** 12 8 2.7 92 34 3
St. Johns 11 50 1.2     559 466  42
Wekiva 12 13 13      154              12 1

*excludes one outlier. ** inconsistent data collection due to construction.  
 
Two sites (N 520 and St. Johns) exhibited about one or more roadkills/km/day (Table 3). Three 
sites (C-57 canal, Mud Creek, and Sawgrass) produced slightly less, on average 0.63 
roadkills/km/day. All of these sites are associated with wetlands or other aquatic features. We 
expected that Mud Creek and the SR 520 sites would produce significantly lower values; because 
of a mesh-screen barrier fence that was installed to prevent smaller wildlife from accessing the 
pavement. These results would indicate that the barrier fence is not performing as well as 
needed. 
 
It is evident from the data collected so far that existing fencing (or lack thereof) at each site is 
inadequate in preventing roadkills. For many organisms of small body size, penetrating a chain-
link fence is not difficult and often results in collisions with vehicles. Also, several larger 
animals are circumventing the fence and entering the roadway at the ends of the fence. In both 
cases, remedies are available: First, existing fences can be extended. Second, based on data we 
collected in the second year, alternative materials (e.g., ¼” mesh hardware cloth, 4’ high, buried 
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1’ below ground) can be used at the base of the chain-link fence that are more impermeable to 
smaller organisms and more durable than previously used mesh screens. The primary reason that 
the mesh screens perform poorly is that the height is only about a foot above ground; most 
organisms have the ability to climb over. Lastly, one-way gates/earthen ramps may be needed to 
allow escape for larger wildlife trapped in the fenced enclosure within the right-of-way (see 
Bank et al. 2002).   
 
Not reflected in the totals given in this report are single roadkill events where large numbers 
(100s to 1,000s) of frogs were documented on a few occasions at several sites (C-57 canal on 
5/30, 6/12, and 6/30, N 520 on 10/25, Sawgrass on 6/19, and 520 SJ on 5/31). These were left 
out because they would overwhelmingly skew general comparisons. We are applying a 
standardized protocol to track these unique occurrences to determine locations and timing (i.e., 
seasonal trends associated with breeding, high rainfall events, or other conditions that trigger 
mass movement) of movement by various anuran species for all study sites. These events 
highlight the need for appropriate barrier fencing associated with wildlife crossings at or near 
wetland sites. 
 
Recently constructed crossings on SR 520 (N 520 “ledge culvert”, Second and Jim Creeks) 
include rip-rap (large rocks) to prevent erosion and scouring. The placement of the rip-rap across 
the approaches to the crossings renders them almost impassable to many larger wildlife (e.g., 
whitetail deer). Applying the rip-rap to areas outside the bridge structure is unnecessary. This is 
especially troublesome given that we recorded many deer moving under the original Second and 
Jim Creek bridges (that contained rip-rap also, but only around the pilings and bridge abutments, 
leaving natural smooth-surface travel-paths for wildlife intact. Deer trying to move through the 
rip-rap risk broken limbs from getting legs caught between the rocks. Their alternative is to now 
cross over the highway and dodge traffic to avoid traveling through these large rock-fields. We 
strongly suggest that these be removed in favor of alternative materials (e.g., filled sandbags, as 
used at Sawgrass Creek and C-57 canal) that are more user-friendly for wildlife. 
 
Environmental variability continues to play a strong role in our ability to collect crossing data. 
Specifically, flooding (during high rainfall periods) at six sites (N 520, Second Creek, Jim Creek, 
Mud Creek, Crabgrass Creek, and Sawgrass Creek) made monitoring difficult or impossible. It is 
during these times that wildlife is diverted to crossing the road surface because the crossing 
structure is impassable. As such, we feel it necessary to point out a significant flaw in wildlife 
crossing design that requires resolution. At these kinds of sites, multiple structures are needed 
and the roadway approaches to the main structure (flow-way bridge or culvert) needs to be 
breached with installation of upland culverts. This new design would mimic natural processes in 
river floodplains; as water rises, terrestrial animal travel paths will shift outward to follow the 
water’s edge (this would direct them to the proposed upland culverts). As part of this overall 
design, sufficiently wide protected-area buffers adjacent to creek corridors are required. 
 
Even with these measures the long-term effects of road widening may be detrimental and can 
take decades to determine (Findlay and Bourdages 2000). Continued post-construction 
monitoring of crossing structures will permit us to evaluate the performance and population 
stability of focal species in and around each study site. 
 

 30



LITERATURE CITED 
 
Bank, F.G., C.L. Irwin, G.L. Evink, M.E. Gray, S. Hagood, J.R. Kinar, A. Levy, D. Paulson, B. 
Ruediger and R.M. Sauvajot. 2002. Wildlife habitat connectivity across European highways. 
Publication No. FHWA-PL-02-011 HPIP/08-02(7M)EW. International Technology Exchange 
Program, Federal Highway Administration, U.S. Department of Transportation, Washington, 
D.C. 48 pp.  
 
Clevenger, A.P., B. Chruszcz, and K.E. Gunson. 2003. Spatial patterns and factors influencing 
small vertebrate fauna roadkill aggregations. Biological Conservation 109:15-26. 
 
Clevenger, A.P., and N. Waltho. 2005. Performance indices to identify attributes of highway 
crossing structures facilitating movement of large mammals. Biological Conservation 121:453-
464. 
 
Cox, J., R. Kautz, M. MacLaughlin, and T. Gilbert. 1994. Closing the gaps in Florida’s wildlife 
habitat conservation system: recommendations to meet minimum conservation goals for 
declining wildlife species and rare plant and animal communities. Florida Game and Fresh Water 
Fish Commission, Tallahassee FL. 
 
Cox, J., and R. Kautz. 2000. Habitat conservation needs of rare and imperiled wildlife in Florida.  
Office of Environmental Services, Florida Fish and Wildlife Conservation Commission, 
Tallahassee, FL. 
 
Findlay, C.S. and J. Bourdages. 2000. Response time of wetland biodiversity to road 
construction on adjacent lands. Conservation Biology 14(1):86-94. 
 
Forman, R.T.T., D. Sperling, J. Bissonette, A. Clevenger, C. Cutshall, V. Dale, L. Fahrig, R. 
France, C. Goldman, K. Heanue, J. Jones, F. Swanson, T. Turrentine, and T. Winter. 2003. Road 
ecology: science and solutions. Island Press, Washington, D.C. 
 
Hoctor, T.S., M.H. Carr, P.D. Zwick. 2000. Identifying a linked reserve system using a regional 
landscape approach: the Florida ecological network. Conservation Biology 14:984-1000. 
 
Smith, D.J. 2003a. The ecological effects of roads: Theory, analysis, management, and planning 
considerations. Ph.D. Dissertation. University of Florida, Gainesville, FL. 346 pp. 
 
Smith, D.J. 2003b. Monitoring wildlife use and determining standards for culvert design. Final 
Report, Contract No. BC354-34, Florida Department of Transportation, Tallahassee, FL. 82 pp. 
 
Smith, D.J. 1999. Identification and prioritization of ecological interface zones on state highways 
in Florida.  Proceedings of the Third International Conference on Wildlife Ecology and 
Transportation. FL-ER-73-99, Florida Department of Transportation, Tallahassee. Pp 209-230. 
 
 

 31



Smith, D.J. and M. Voigt. 2005. SR 200 wildlife impact study, final report. Florida Department 
of Transportation, Contract No. BC354-74, Florida Department of Environmental Protection, 
Office of Greenways and Trails, Contract No. GM 114, and Southwest Florida Water 
Management District, Contract No. 03CON000078. GeoPlan Center, Department of Urban and 
Regional Planning, University of Florida, Gainesville, FL. 219 pp. 
 
Transportation Research Board. 2002. Surface transportation environmental research: a long-
term strategy. Special Report 268. National Academy Press, Washington, D.C. 
 

 32


	COVER
	TAB1
	TAB2
	TAB3
	TAB3 Map A
	TAB3 Map B
	TAB3 Map C
	TAB3 Map D
	TAB3 Map E
	TAB3 Map F
	TAB3 Map G
	TAB3 Map H
	TAB3 Map Ia
	TAB3 Map Ib
	TAB3 Map J
	TAB4
	TAB5
	TAB6
	TAB6 Attachment
	Title Page
	Acknowledgements
	Table of Contents
	Introduction
	Study Area and Methods
	Results and Discussion
	Literature Cited


