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ABSTRACT 

 

Certain combinations of time trends in traffic volume and traffic-related wildlife 

mortality can provide strong evidence for trends in the wildlife population itself. For 

example, if traffic volume increases over time while traffic-related wildlife mortality 

decreases over time, the wildlife population itself is almost certainly decreasing. From 

1995 to 1999 the traffic volume on a road at the north end of Key Largo, Florida, 

increased steadily from 2500 to 3900 annual average daily traffic (AADT). Complete 

daily surveys of wildlife road kill over the same period, conducted by Florida State Parks 

employees, revealed significant declines in the numbers of both birds and herptiles killed 

over the same period. We argue that the combination of increasing traffic volume with 

decreasing road kills indicates declines in these wildlife populations. We present a 

general scheme for interpretation of joint trends in traffic volume and traffic-related 

wildlife mortality. 
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INTRODUCTION 

Estimation of population trends over time typically requires a large, sustained  

commitment of resources. However, if the population is harvested, e.g., in fisheries, 

information is available from the actual harvest rate or catch per unit effort (CPUE) 

(Gulland 1983). The underlying assumption is that a declining population becomes more 

difficult to catch (requiring more effort) whereas an increasing population becomes easier 

to catch. To estimate population trends from CPUE information, (i) resource managers 

must be able to estimate fishing effort (e.g., total person-hours spent fishing) and (ii) the 

catch is assumed to be proportional to the effort (for the same fish population), or the 

form of the relationship between catch and effort is assumed to be known. 

How can trends in non-harvested wildlife populations, such as those in parks and 

protected areas, be estimated? Some large-scale annual surveys exist, such as the 

breeding bird survey in North America (Sauer et al. 2001). However, on a smaller scale, 

most long-term data are a result of individual research programs in government or 

university laboratories. Most parks and nature reserves in North America do not have 

sufficient resources to conduct annual abundance estimates for even a few species of 

special concern.  

However, information on the number of animals killed on roads inside or near 

parks and nature reserves is sometimes readily available. Road kill data can be thought of 

as analogous to CPUE data, where the "catch" is the number of animals killed on the road 

and the "effort" is a function of traffic volume. Interpretation of trends in road kill data 

involve the same challenges as interpretation of CPUE data. As in resource management, 

the main assumptions for using road kill data are (i) that "effort" (e.g., traffic volume) can 
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be estimated and that (ii) either road kill is proportional to effort (for constant population 

size), or the form of the relationship between road kill and effort is known. The 

objectives of this study are (i) to demonstrate the use of road kill and traffic data to 

estimate population trends at the north end of Key Largo, Florida, and (ii) to discuss the 

benefits and limitations of using road kill and traffic data for estimating population 

trends. 

 

METHODS 

Key Largo is a long, narrow island at the southern tip of Florida (Figure 1), 

U.S.A. The north end of the island is comprised mainly of two nature reserves, the 

Crocodile Lake Wildlife Refuge along the northwest side and the Key Largo Hammocks 

State Botanical Site along the southeast side. The vegetation is mainly mangrove swamp 

and upland tropical hardwood hammock. Route 905 runs along the north end of the 

island, ending at the Ocean Reef Club housing development. This development was 

begun in 1995, and has a projected completion data of 2015. Route 905 is a 2-lane paved 

road, with no median strip. The speed limit is 90 kph, and the average traffic volume on 

the road is 2.7 cars per minute. 

One of us (J. Duquesnel) collected daily road kill data for 5 complete years, 1995 

to 1999 inclusive. Every day between 900 and 1100 h, route 905 was slowly driven (a 

distance of 17.5 km) and the identity and location of every road-killed animal was 

recorded to the nearest power pole, which occur at 61 m intervals along the road. 

Average Annual Daily Traffic (AADT) information was obtained for route 905, from the 
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Florida Department of Transportation, from a monitoring site 122 m north on route 905 

from the intersection of 905 and US1. 

 

RESULTS 

 Figure 2 shows the trends in road kill and traffic for mammals, birds and herptiles 

over the 5 year period. The number of birds and herptiles killed declined significantly 

while there was no significant trend in the number of mammals killed. Traffic increased 

steadily over the same 5-year period. The top 5 species (or groups of species) killed are 

shown in Table 1, and 5-year trends for the numbers of these species killed over time are 

shown in Figures 3-5. The decline in the number of birds killed was mainly a reflection 

of an order-of-magnitude decline in the number of warblers killed over the 5 years. The 

number of catbirds, cardinals and screech owls killed declined by about 50% over the 

same period. The decline in the number of herptiles killed was mainly a reflection of a 

1.5 order-of-magnitude decline in the number of Cuban tree frogs killed. 

 

DISCUSSION 

 Even though traffic volume on route 905 in north Key Largo increased from 1995 

to 1999, the total number of herptiles and birds killed on the road declined significantly, 

precipitously so for warblers and Cuban tree frogs. We conclude that these populations 

were in decline over the same period, but we can only speculate as to the cause(s) for 

those declines. Warblers have been shown to be in decline over North America (Robbins 

et al. 1989, Sauer et al. 2001), so we hypothesize that the decline in numbers of warblers 

killed by traffic on route 905 is a reflection of this continental-wide population decline. 
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Declines in resident bird species such as the cardinal and the screech owl could be due to 

local habitat loss from the Ocean Reef Club development at the northern tip of the island. 

The cause of the decline in the Cuban tree frog is uncertain. World-wide decline in 

amphibians is a well-studied phenomenon (Houlahan and Findlay 2000), but there are 

probably multiple causes operating at a variety of scales. The most likely local causes for 

the Cuban tree frog decline in north Key Largo are the combined effects of habitat loss 

due to the Ocean Reef Club development, and an increase in traffic mortality; these are 

the only major local change to amphibian habitat over the period of the study. 

 When can trends in road killed animals be used as an index of population trends? 

Three conditions must be met. First, complete annual road kill counts are needed. This 

avoids fluctuations in road kill that are due to seasonal patterns of animal movement or 

traffic volume. Second, annual traffic volume estimates are needed for the same road. 

Third, there must be a monotonic positive relationship between traffic volume and 

number of animals killed, for a constant population size. Under these conditions, Table 2 

summarizes the three possible categories of interpretations of combinations of road kill 

trends and traffic trends. First, if the trend in road kill is opposite the trend in traffic 

volume, the road kill trend is a strong indicator of a trend in the population. For example,  

if the number of animals killed increases despite a decrease in traffic volume, the 

population is almost certainly increasing. Second, if the number of animals killed is 

increasing but there is no trend in traffic volume, the population may be going up. 

However, the absence of a trend (in traffic or road kill) could be due either to there being 

no actual trend or to insufficient statistical power to detect a trend. Therefore,  inferences 

in these situations are only weak. Finally, if both the trend in traffic and the trend in road 
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kill are in the same direction, we can not draw conclusions about the population trend. In 

order to do so, we would need to know whether road kill is going up (or down) at a 

higher (or lower) rate than expected, based on the rate of increase (or decrease) in the 

traffic. The expected slopes of the relationships are usually not known, so in this case 

inferences could not be made. 

 The most significant difficulty with using road kill and traffic data to indicate 

population trends is that, for some kinds of organisms at very high traffic volumes the 

third assumption may not be met. That is, there may not be a monotonic positive 

relationship between traffic volume and the number of animals killed, for a constant 

population size. This would occur if there is a threshold traffic volume above which the 

organisms avoid the road completely. In this case, the number of animals killed at low 

traffic volumes could actually be higher than the number killed at high traffic volumes, 

for the same population size. Avoidance of traffic by wildlife has been documented (e.g., 

Reijnen et al. 1996), but thresholds in traffic avoidance that are strong enough to cause 

this non-monotonic relationship have not been demonstrated; research is needed in this 

area. The inferences in Table 2 should, however, apply to the situation (such as in north 

Key Largo) where traffic volume is relatively light, such as roads in or near parks and 

other natural areas.  

 In conclusion, we suggest that parks and natural areas could obtain important 

information about population trends of animals in and near the parks through collection 

of road kill data. The data need to be collected on a very regular basis (preferably daily) 

and traffic volume information is also needed for the same roads. The information 
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obtained can be very valuable for estimating wildlife population trends, particularly when 

funds are not available for direct population estimates of wildlife species in the parks. 
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Table 1. Number and % of top 5 species or species group in each class 
 

Mammals 
 
Raccoon 563 42.9
Opossum 538 41.0
Squirrel 118 9.0
Cat 56 5.0
Marsh Rabbit 9 0.7

Cumulative percent: 98.6
 

Birds 
   
Warblers 132 19.0
Chuck Will's Widow 109 15.7
Catbird 87 12.5
Cardinal 50 7.2
Screech Owl 34 4.9

Cumulative percent: 59.3
 

Herptiles 
   
Cuban Tree Frog 264 52.3
Blackracer Snake 90 17.8
Giant Toad 35 6.9
Red Rat Snake 34 6.7
Yellow Rat Snake 25 5.15

Cumulative percent: 88.9
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Table 2. Interpretations of joint trends in traffic and wildlife mortality for trends in 

the wildlife population. 

 

 Trend in traffic-related wildlife mortality 

Trend in traffic increasing no change decreasing 

increasing no interpretation is 

possible 

wildlife population 

is probably 

declining 

wildlife population 

is declining 

no change wildlife population 

is probably  

increasing 

no interpretation is 

possible 

wildlife population 

is probably 

declining 

decreasing wildlife population 

is increasing 

wildlife population 

is probably  

increasing 

no interpretation is 

possible 
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Fig. 2. Trends in numbers of animals killed and road traffic on highway 905 in north Key Largo. Birds and 
herptiles showed statistically significant declines (R2=0.85, p=0.03 and R2=0.9, p=0.01 respectively). 
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