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SPECIES COMPOSITION AND LEGAL ECONOMIC VALUE OF 
WILDLIFE ROAD-KILLS IN AN URBAN PARK IN FLORIDA 

HENRY T. SMITH', ROBERT M. BARRYZ', RICHARD M. ENGEMAN3, 
STEPHANIE A. SHWIFF 3, AND WILLIAM J. B. MILLER',' 

'Florida Park Seruice, Florida Department of Environmental 
Protection, 13798 S.E. Federal Highway, Hobe Sound, Florida 33455 

2Palm Beach Community College, Department of Biology, 4200 
Congress Auenue, Lake Worth, Florida 33461; e-mail: barry&pbcc.edu 

3National Wildlife Research Center, 4101 LaPorte Auenue, 
Fort Collins, Colorado 80521-2154 

'Current address: Florida Park Seruice, Florida Department of 
Environmental Protection, 1800 Wekiwa Circle, Apopka, Florida 32712 

*Address correspondence to Robert M. Barry 

Wildlife mortality due to collisions with motor vehicles is a problem 
within managed natural areas in Florida and worldwide (Skoog 1982; 
Smith et al. 1994; Foster and Humphrey 1995; Jackson 1996; Bertwistle 
1999; Brown et al. 1999; Evink 1999; Gunther and Biel 1999; Phillips 
1999; Trombulak and Frissell 2000; Hels and Buchwald 2001; Bard et 
al. 2002a,b; Fahrig et al. 2002; Foresman 2002; Gilbert et al. 2002). 

We here report wildlife mortality due to collisions with vehicles 
during 1997-2000 at  John U. Lloyd State Park (JULSP), a 125.75-ha, 
mixed-use, urban state park located approximately 8 km south of Fort 
Lauderdale, on Florida's southeast coast. JULSP includes a mix of up- 
lands and wetlands, consisting mostly of seven vegetation community 
and infrastructure cover types: beach dune (21.63 ha), coastal strand 
(4.01 ha), maritime hammock (7.64 ha), estuarine tidal swamp (35.01 
ha), estuarine unconsolidated substrate (9.0 ha), ruderal areas mostly 
dominated by exotic plants (13.72 ha), and developed areas (17.29 ha) 
(Office of Park Planning, GIs data). The Atlantic coast beach is 3.86 km 
in length and supported a medium nesting density of marine turtle 
nests during 1997-2000. 

A daily (7dayslweek) road-kill survey was conducted from 1 Janu- 
ary 1997 to 31 December 2000 by JULSP Park Rangers and consisted 
of slowly searching road surfaces (ca. 8-24 k m h )  for dead wildlife (see 
discussion of method as reported for other state parks in Smith et al. 
1994, Bard et al. 2002a). 

At JULSP, ca. 4.02 km of paved, two-lane road (with speed limit 
varying from 24.2-48.4 kmh) were first driven daily between approxi- 
mately 0730 and 0800 providing opportunity to collect wildlife that had 
been struck by vehicles (road-kills). Motor vehicles have been observed 
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to greatly exceed posted speed limits and JULSP roads are used 24 
hours per day. Road-kills were identified to the species level if possible. 
Vegetation communities along the roadside are extremely patchy and 
consist of widely variable overstory and understory heights of ham- 
mock, mangrove wetland, and exotic plants, as well as mowed areas. 

We recorded 64 mammals, 9 birds, and 16 reptiles as road-kills 
during the study (Table 1). Raccoons (Procyon lotor) were the most nu- 
merous victim (n = 30, 47%) among mammals, Eastern Screech-Owls 
(Otus asio) (n = 4, 44%) among birds, and black racers (Coluber con- 
strictor) (n = 9, 56%) among reptiles. 

Assuming expected frequencies were equal, there was a significant 
difference in road-kill frequency chi-squared goodness of fit among the 
three pooled classes of animals (xZ = 60.42, df = 2,p  < ,001). Small cell 
sizes of only one road-kill (e.g., Cattle Egret, Bubulcus ibis; garter 
snake, Thamnophis sirtalis) rendered additional tests among species 
within classes statistically impractical (see Table 1). 

In Florida, minimum monetary values for wildlife resources (pen- 
alties assessed for illegal "take") are specified in both statute and ad- 
ministrative code (Florida Statutes 370.021(5)d-f; Florida 
Administrative Code 39-27.002, 39-27.011, and 39-4.001). Likewise, 
federal laws also are applicable which impose greater values (e.g., En- 
dangered Species Act, $25,000; Migratory Bird Treaty Act, $2,000). We 
used the State of Florida wildlife values (Engeman et al. 2002, Shwiff 
et al. 2003) for our economic analysis; the Wildlife Code of the State of 
Florida specifies up to a $500 fine for "take" applicable to all wildlife in 
section 39-4.001 F.A.C. Using the $500 per life unit value (each road- 
kill = $500) demonstrated a very conservatively valued $44,000 total 
economic loss of wildlife resources (Table 1). Had we used the Migra- 
tory Bird Treaty Act value of $2,000 for each bird, the total economic 
loss would have increased to $57,000. 

Inasmuch as the area is managed for both wildlife resources and 
resource-based human recreation, it is inevitable that some wildlife 
losses will occur as a result of human interaction. We recorded at  least 
6 species of mammals as mad-kills during the study (Table 1); all were 
commonly occurring species. We were not surprised by the prevalence 
of raccoons and conjecture that they have achieved a relatively high 
population density at  JULSP as a result of their predation on marine 
turtle nest eggs (Stancyk 1982, Engeman et al. 2002). For wildlife spe- 
cies that inhabit urban environments, increased availability and con- 
centrations of food, den sites, or other refuges also may induce dense 
populations (e.g., Dickman 1987, Dickman and Doncaster 1987, Riley 
et al. 1998). Smith and Engeman (2002) reported an extremely high 
trapping density of 238 raccoons/km2 (minimum) in nearby Hugh Tay- 
lor Birch State Park in urban, coastal Fort Lauderdale. 



Table 1. Basic species and economic analysis of wildlife mad-kills dur ing  1997- 
2000 at John  U. Lloyd State Park, F lor ida  

bad-kill Frequency Total economic 
Class Species n loss per species in dallars~ 

Mammals 
Gray squirrel 
(Seiurus carolinensis) 
Marsh rabbit 
(Syluilagus palustris) 
Virginia opassurn 
(Didelphis uirginiana) 
Raccoon 
(Procyon lotor) 
Feral cat 
(Felis catus) 
Unidentified rodents 

Birds 

Green Heron 
(Butorides uirescens) 
Cattle Egret 
(Bubulcus ibis) 
Eastern Screech-Owl 
(Otus asio) 
Burrowing Owl 
(Athene cuuicularia) 
Unidentified birds 

Reptiles 

Southern black racer 
(Coluber constrictor) 
Red rat snake 
(Elapheguttato) 
Eastern garter snake 
(Thamnophis sirtalis) 

6,000 

2,000 

6,500 

15,000 

NA (exotic species) 

2,000 

4,500 

3,000 

500 

TOTAL $44,000 

'Total dollar loss value calculated per species using Wildlife Code of State of Florida, 
Chap. 39-4.001 F.A.C. value of $500 per life unit. 

At least 4 species of birds were killed by collisions with vehicles; 
this number as well as the total number (n = 9) killed, were unremark- 
able in relationship to other avian studies. Fahrig et al. (2002) in a five- 
year study conducted in Key Largo, Florida, reported much higher 
numbers of birds killed, including various warblers, nightjars, and 
thrashers. A number of synergistic factors contributed to the differ- 
ences in findings for the avian species in the two studies. These in- 
cluded difference~ in latitude, vegetation community cover-types, and 
level of road use and speed limits. Our data suggest that most diurnal 
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birds at  JULSP are relatively secure from threat of road-kill. We pre- 
sumed that the 4 Eastern Screech-Owls were killed at  night. 

Probably because of a combination of its commonness and diurnal 
habits, the black racer is the most frequently observed snake road-kill 
throughout southeast Florida state parks (H. Smith, pers. obs., Tim- 
merman et al. 1991). Although no amphibians were reported during 
the JULSP study, various species of toads (Bufo spp.) occur in the park. 
We speculate that some anuran road-kills probably did occur and were 
somehow overlooked due to survey technique. 

Wildlife losses also may translate into high economic losses as demon- 
strated for Royal Terns (Sterna maxima) (ShwiE et al. 20031, loggerhead 
turtles (Caretta carettaj (Engeman et al. 2002), and other species (Boden- 
chuk et al. 2002). At Sebastian Inlet State Park, located at  the juncture of 
Brevard and Indian River counties, 97 Royal Terns were recorded as road- 
kills at a bridge site during 1989-1993 before simple structural improve- 
ments (Smith et al. 1994, Bard et al. 2002a, Shwiff et d .  2003). Total eco- 
nomic loss of Royal Terns calculated at the $500 value was $48,000, and at 
the Migratory Bird Treaty Act $2,000 value was $194,000 (Shwiff et al. 
2003). In the five years (1995-1999) after structural improvements to the 
bridge these losses (26 terns) decreased to $13,000 and $52,000 respec- 
tively (Bard et al. 2002a, Shwiff et al. 2003). 

Whereas protective closures and buffer zones have been implemented 
in Florida to protect breeding, foraging, and loafing waterbirds statewide 
(Rodgers and Smith 1995,1997); protective measures to prevent wildlife 
resources from being killed on roads are more difficult to implement. 
Wildlife underpasses below roadways have been retrofitted on large 
(large mammals), and small scales (salamanders), with varying degrees 
of success and costs (see Jackson and Tyning 1989, Foster and Humphrey 
1995, Jackson 1996, Land and Lotz 1996, Roof and Wooding 1996). 

From a practical standpoint, pilot measures to reduce road-kills at 
JULSP (and elsewhere) must be proposed, and then evaluated, from both 
an efficiency and economic efficacy perspective. Wildlife management 
practices can then knowledgeably be discontinued, maintained, adjusted, 
or increased to reduce traffic-related mortality of vulnerable species. 
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