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Carrete et al. (2009) make one of the few attempts to assess 
the demographic consequences of wind-farm mortality; most 
research to date has focused on quantifying collision rates of 
birds with turbines. As such, the authors counter the assumption 
that, all things considered, wind farms have low impact on animal 
populations, which power companies and some wildlife agencies 
support. For example, a 2003 report by the American Wind En-
ergy Association puts wind power’s eff ect on birds “into perspec-
tive” (Sagrillo 2003). According to this report, the 15,000 wind 
turbines in existence in the United States in 2001 caused 33,000 
avian mortalities. By comparison, buildings and windows caused 
100 million–1 billion bird fatalities that year, power lines caused 
130–174 million, motor vehicles caused 60–80 million, agricul-
tural pesticides caused 67 million, communication towers caused 
40–50 million, cats (feral and house) caused 39 million, and other 
types of human infrastructure and industrial activities (e.g., jet 
engines, smokestacks, and bridges) caused 1–4 million. Although 
the sources of these data seem reputable (e.g., scientifi c journals 
such as Bioscience and Earth Island Journal, as well as fi ndings 
of the American Bird Conservancy, Wisconsin Department of 
Natural Resources, and National Wind Coordinating Commit-
tee), listed in this way the outcome of avian mortality as a result of 
wind turbines seems inconsequential. Hence, Carrete et al. (2009) 
highlight the need for demographic considerations when placing 
wind farms, particularly for maintaining the precarious balance of 
a population of territorial raptors faithful to their breeding sites.
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The human footprint in the West

THE HUMAN FOOTPRINT IN THE WEST—A LARGE-SCALE 
analysis of human impacts—is interesting for at least two reasons. 
First, the statistics that the investigators, Leu et al. (2008), provide 
are themselves interesting: The human footprint (i.e., spatial ef-
fects of anthropogenic features such as rest areas, campgrounds, 
oil and gas wells, landfi lls, interstates, highways, secondary roads, 
railroads, power lines, irrigation canals, agricultural lands, and 
urban areas) covers 13% of the western United States. Agricultural 
lands (9.8%) dominate, followed by populated areas (1.9%) and 
secondary roads (1.1%); interstate rest stops are the least domi-
nant anthropogenic feature (0.003%). In order to investigate spa-
tial patterns of the human footprint, the authors (2008) developed 
a classifi cation system with increasing anthropogenic distur-
bances from 1 to 10; they later “clumped” these classes to highlight 
patterns. Low-intensity human footprint classes 1–3 cover the 
majority (48%) of the western United States. Medium-intensity 
classes 4–7 cover 45%. High-intensity classes 8–10 cover 7%.

Statistics of “intensity areas” can be spatially compared with 
the National Park Service Inventory and Monitoring networks. 
The “top 3” areas with the highest-intensity human footprint 
are (1) Puget Trough–Willamette Valley–Georgia Basin, which 
corresponds to the North Coast and Cascades Network and the 
Klamath Network; (2) Great Central Valley, which corresponds 
to the Sierra Nevada Network; and (3) California South Coast, 
which corresponds to the Mediterranean Coast Network. The 
“top 3” areas with the least intense human footprint are (1) Utah–
Wyoming Rocky Mountains, which corresponds to the Greater 
 Yellowstone Network; (2) Canadian Rocky Mountains, which 
corresponds to the Rocky Mountain Network; and (3) Mojave 
Desert, which corresponds to the Mojave Desert Network (see 
Leu et al. 2008, fi g. 5, p. 1128). In addition, the analysis found that 
rivers of the western United States were more heavily aff ected by 
the human footprint than were lakes. Federal landholdings least 
aff ected by anthropogenic features and activities were those of the 
U.S. Fish and Wildlife Service, Department of Defense, and Na-
tional Park Service, which together covered 5.3% of the western 
United States. Those landholdings most aff ected by the human 
footprint were Bureau of Reclamation, state, and private lands, 
which together covered 46.3% of this area.

Second, the human footprint is interesting to resource managers 
because many of the “reference locations” in the classifi cation 
system are national parks.  Yellowstone and  Death Valley national 
parks are class 1 reference locations, Mount Rainier National 
Park is class 2, and  Rocky Mountain National Park is class 3. For 
comparison, agricultural areas in the Snake River Plain (Idaho) 
and Napa Valley (California) are class 8. Los Angeles, California; 
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Boise, Idaho; and agricultural areas south of Fresno, California, 
are class 10.

The human footprint in the West is also useful; notably, investi-
gators have made their data set available for download at http://
sagemap.wr.usgs.gov. This SAGEMAP Web site is maintained by 
the U.S. Geological Survey, Forest and Rangeland Ecosystem Sci-
ence Center, Snake River Field Station, in Boise, Idaho. Moreover, 
applications of the human footprint to the National Park System 
are plentiful. Take, for example, the data set of synanthropic 
predators (species that benefi t from human activities), like cor-
vids, house cats (Felis silvestris catus), and domestic dogs (Canis 
lupus familiaris). According to Leu et al. (2003), investigators are 
modeling human activities that benefi t synanthropic predators in 
order to understand the top-down interaction between preda-
tors and prey, in particular shrubland species of concern such 
as greater sage grouse (Centrocercus urophasianus). According 
to the investigators, “power lines are used by common ravens 
(Corvus corax) and raptors for nesting and for hunting perches. 
Human impacts in rural areas, including agriculture, landfi lls, and 
recreational sites, often provide abundant and new food sources 
which potentially increase the numbers of common ravens, 
American crows (Corvus brachyrhynchos), black-billed magpies 
(Pica hudsonia), brown-headed cowbirds (Molothrus ater), and 
red foxes (Vulpes vulpes)” (Leu et al. 2003, p. 1). Furthermore, 
linear features such as railroads, primary and secondary roads, 
and irrigation canals enhance the movements of synanthropic 
predators into previously unused regions; they also facilitate the 
spread of invasive plant species. Therefore, these features are 
useful for mapping potential invasions. In addition, the human 
footprint provides a graphic representation of habitat fragmenta-
tion, on the one hand, and connectivity, on the other. These data 
would allow managers to map anthropogenic features that act as 
barriers to species movement or dispersal. Finally, using the hu-
man footprint, resource managers could investigate how species 
of concern have responded (in distribution and abundance) to 
particular features or the cumulative impact of human presence 
on the landscape.
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The eff ects of whale watching on the 
reproductive fi tness of humpback whales

TWENTY-FIVE YEARS (1980–2005) OF OBSERVATIONS OF 
humpback whales (Megaptera novaeangliae) in the southern Gulf 
of Maine—primarily around Stellwagen Bank (east of Boston 
and north of Cape Cod) and Jeff reys Ledge (off  the coast of 
Gloucester, Massachusetts, and north to New Hampshire and 
Maine)—show no negative eff ects of whale-watching exposure 
on the long-term calving rate of female whales, the likelihood 
that a female will have a calf in a given year, or the likelihood that 
the calf will survive until at least 2 years of age (Weinrich and 
Corbelli 2009). Gulf of Maine waters serve as feeding grounds for 
humpback whales from April to December and as popular whale-
watching sites. National Park System units adjacent to the Gulf 
of Maine are  Cape Cod National Seashore (Massachusetts) and 
 Acadia National Park (Maine). Although other species of whales 
and dolphins are “watched” in New England, humpback whales 
are the primary focus of wildlife tourism in this area. Investiga-
tors wanted to determine whether whale watching, which began 
in New England in 1975, was aff ecting the health of these animals, 
and selected reproductive fi tness as an indicator of health. With a 
life expectancy of 50 years, some of these animals were alive when 
whale watching started.

Notably, this study did not cover adult males, other whale species 
or other populations of humpback whales, or behavioral indi-
cators of disturbance. Furthermore, the study focused on calf 
production and calf survival, but did not include other forms of 
reproductive activity such as communication and mating displays. 
For comparison, results published in the spring 2009 issue of 
Park Science indicate that boat noise aff ects the spatial-acoustic 
behavior of vocally active male humpback whales in Abrolhos 
Marine National Park, Brazil (Sousa-Lima and Clark 2009). These 
males produce “songs”—long, patterned sequences of sounds—
presumably as a reproductive display on breeding grounds. In the 
Brazilian study, 77.8% of “singing” male humpback whales moved 
away from the oncoming boat, with 66.7% of these initiating 
movement at 2.5 miles (4.0 km) distance; 44.5% stopped singing 
for at least 20 minutes.

In the Gulf of Maine study, observers went onboard whale-
watching vessels of two to four operators, some of which had 
multiple boats, out of Gloucester, Salem, Boston, and Province-
town, Massachusetts. Observers made “control” sightings in the 
Great South Channel, a relatively remote, off shore habitat used 
by the same population of whales but which receives little, if any, 
whale-watching traffi  c; however, the vessels from which these 
observations were made were not fundamentally diff erent from 
the whale-watching vessels. During each sighting event, observ-


