
shown by David Wilcove using artificial nest experiments. 

A narrow logging road with no maintained verge would not be 
expected to generate substantial edge effects, particularly if 
surrounded by a tall forest canopy. In this sense, the road would 
not differ much from hiking trail (even trails create some edge 
effects, however, such as invasion of weedy plants caused by 
pant-legs dispersal). As forest roads are "improved," road clear­
ance increases and allows more penetration of sunlight and 
wind. Edge species are then attracted to these openings. Two­
lane roads with maintained rights-of-way and all interstate high­
ways are lined by edge habitat. A forest criss-crossed by im­
proved roads may be largely edge habitat, and its value for con­
servation of native flora and fauna diminished accordingly. 

IMPACTS ON HYDROLOGY AND AQUATIC HABITATS 

Road construction alters the hydrology of watersheds through 
changes in water quantity and quality, stream channel morphol­
ogy, and ground water levels. Paved roads increase the amount 
of impervious surface in a watershed, resulting in substantial 
increases in peak runoff and storm discharges. That usually 
means flooding downstream. Reduced evapo-transpiration within 
road rights-of-way may also result in increased runoff and 
streamflows. However, increases in streamflows in forested wa­
tersheds are not usually significant unless 15% or more of the 
forest cover is removed by road construction and associated ac· 
tivities such as logging. When a road bed is raised above the sur­
rounding land surface, as is normally the case, it will act as a 
dam and alter surface sheet flow patterns, restricting the 
amount of water reaching downstream areas. Mike Duever and 
co-workers found this to be a significant problem in the Big Cy­
press Everglades ecosystem of South Florida. Ditches dug for 
road drainage often drain adjacent wetlands as well. The US Fish 
and Wildlife Service, in 1962, estimated that 99,292 acres of 
wetlands in western Minnesota had been drained as a result of 
highway construction. This drainage occurred at a rate of 2.33, 
2.62, and 4.10 acres of wetland per mile of road for state and 
federal, county, and township highways, respectively. 

Roads concentrate surface water flows, which in turn increases 
erosion. Megahan and Kidd, in 1972, found that erosion from log­
ging roads in Idaho was 220 times greater than erosion from un­

disturbed sites. Logging roads used by more than 16 trucks per 
day may produce 130 times more sedIment than do roads used 
only by passenger cars. Inasion of a slope by roadcuts in moun­
tainous areas may intercept subsurface flow zones, converting 
subsurface flow to surface flow and increasing streamflow rates. 
Water tables are almost always lowered in the vicinity of a road. 

Where a road crosses a stream, engineers usually divert, chan­
nelize, or otherwise alter the stream. Culverts and bridges alter 
flow patterns and can restrict a passage of fish. Channelization 
removes natural diverse substrate materials, increases sediment 
loads, creates a shifting bed load inimical to bottom-dwelling 
organisms, simplifies current patterns, lowers the stream chan­
nel and drains adjacent wetlands, reduces the stability of banks, 
and exacerbates downstream flooding. 

The impacts of roads on fish and fisheries have long concerned 
biologists. Increased erosion of terrestrial surfaces almost inevi­
tably results in increased sedimentation of streams and other 
water bodies. Even the best designed roads produce sediment, 
and unpaved roads continue to produce sediment for as long as 
they remain unvegetated. A divided highway requiring exposure 
of 10 to 35 acres per mile during construction produces as much 
as 3000 tQns of sediment per mile. In a study of the Scott Run 
Basin in 'Jirginia, Guy and Ferguson found that highway construc­
tion contfibuted 85% of the sediment within the basin. The yield 
was 10 times that normally expected from cultivated land, 200 
times that from grasslands, and 2000 times that from forest land. 
Studies in northwestern California show that about 40% of total 
sediment is derived from roads and 60% from logged areas. Much 
of the sedimentation associated with roads occurs during mass 

•1	 movements (Le., landslides) rather than chronic surface erosion . 
Roads dramatically increase the frequency of landslides and de· 
bris flows. Studies in Oregon have found that roads trigger up to 
130 times more debris torrents than intact forest. 

Increased sediment loads in streams have been implicated in fish· 
declines in many areas. A 1959 study on a Montana stream, re­
ported by Leedy in 1975, found a 94% reduction in numbers and 
weight in large game fish due to sedimentation from roads. Sal· 
monids are especially vulnerable to sedimentation because they 
lay their eggs in gravel and small rubble with water flow suffi­




