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For managers, this journal article emphasizes a classic dilemma 
in understanding and applying modeling studies. Simply put, all 
models are not created equal; understanding a model’s assump-
tions and what questions a particular model is good at asking is 
very diffi  cult for the uninitiated. Furthermore, inventorying and 
monitoring underwater resources are hard for marine reserves 
managers. One of the few tools available to them is the judicious 
use of models. The progress made by White and Kendall in better 
understanding the links between management of protected areas 
and resource extraction helps push the fi eld forward.
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How far should a marine protected area 
extend to provide refuge for fi sh near 
coral reefs?
MARINE PROTECTED AREAS PROVIDE a safe place for fi sh and 
invertebrates to reproduce without fi shing pressure. To design bound-
aries, managers need to understand how fi sh respond to habitat 
patches at the landscape scale. In Virgin Islands National Park (U.S. 
Virgin Islands), researchers found that reserves  must include habitat 
patches that extend at least 1 kilometer (0.6 mi) away from the reefs. 

Habitat diversity is often used to determine reserve boundaries. 
However, because coral-reef fi sh vary so much in their habitat 
requirements, diversity cannot always predict how many fi sh or 
which species will use an area. Types of habitat, specifi cally 
sea grass, may be more important. Thalassia testudinum was the 
most common species of sea grass in the study area. Sea grass 
serves as a nursery for juvenile fi sh and invertebrates. In this 
study, researchers counted the number of fi sh in and out of sea-
grass patches, classifying them by feeding preference, degree of 

mobility, and age. The 118 species observed included grunts, grou-
pers, and snappers. Measuring the coverage of sea grass patches 
with simple geographic information system (GIS) tools and habi-
tat maps provided a good prediction of where the most reef fi sh 
would occur. Harvested fi sh species occurred more often within 
sea grass patches than outside of those areas. Reefs surrounded by 
large expanses of sea grass had the most species of fi sh, although 
even modest amounts of sea grass made a diff erence.

Many species living near the U.S. Virgin Islands are overfi shed. The 
correct placement of reserve boundaries is essential in maintain-
ing populations. While sea grass is not the only factor that makes 
a good reserve, these results show that fi sh must be able to move 
among sea grass patches in order to keep populations healthy.
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Eff ects of increased nitrogen deposition 
in wilderness areas

URBANIZATION IN THE SOUTHWEST and associated air pol-
lution from cities such as Los Angeles, Phoenix, and Denver have 
led to atmospheric nitrogen deposition in adjacent ecosystems 
and elevated nitrate levels in stream networks. Few studies have 
examined the added impact of disturbance, specifi cally fi re, on 
hydrologic and biogeochemical processes against this back-
ground of elevated atmospheric deposition in southern Califor-
nia. Understanding the extent to which fi re may reduce nitrate 
concentrations and improve water quality in these semiarid areas 
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is important, particularly because prescribed fi re is often used as a 
management tool in such fi re-infl uenced ecosystems.

The authors investigated the eff ects of fi re on nitrate levels in 
streams in chaparral ecosystems within the San Dimas Experi-
mental Forest, located 40 kilometers (25 mi) northwest of Los An-
geles. This site allowed comparisons of nitrate concentrations in 
an unburned area (control) with concentrations in a prescribed-
burn area over a 15-year period. Fire was expected to improve 
water quality by releasing accumulated nitrogen and reducing 
nitrate levels in streams. However, the results of this study indi-
cate that such a response did not occur in this ecosystem. After 
an initial, dramatic increase in the export of nitrogen immediately 
following the burn, the concentration of nitrates remained higher 
for a period of seven years in the burned area compared with the 
unburned area. This postfi re behavior diff ered from response in 
other ecosystems, e.g., mesic or humid areas, where nitrate levels 
decline more rapidly and remain low for a longer period follow-
ing a fi re. The authors conclude that prescribed fi re in chaparral 
ecosystems is not eff ective in ameliorating high nitrogen deposi-
tion rates from nearby urban areas and suggest that reducing 
nitrogen emissions at the source is needed to protect ecosystems 
from atmospheric pollution, particularly watersheds and streams 
in wilderness areas. 
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Ecological traps: Implications for the 
conservation of animal populations

ACCORDING TO THE ECOLOGICAL THEORY of source-sink 
dynamics, animals fi rst fi ll up “sources”—habitat that allows good 
survival and reproduction—then move into “sinks,” less produc-
tive habitat. Movement from sources to sinks results in stable 
populations over time. However, an “ecological trap” can attract 
animals to lower-quality habitat fi rst, causing the population to 
decline, even to the point of extinction. Habitats modifi ed by hu-
man activities are the most likely to contain ecological traps, but 
pristine areas may also house them. Many case studies, mostly on 
birds, have proposed that traps include linear habitat corridors, 
artifi cial wetlands, and the entire prairie pothole region of the 
U.S. Midwest. A specifi c example is Cooper’s hawks (Accipiter 
cooperii) selecting Tucson, Arizona, as a nesting site even though 
the hawks contract the fatal disease trichomoniasis from eating 
pigeons there. The inability of organisms to adapt, either behav-
iorally or evolutionarily, seems to be the most important charac-
teristic leading to their vulnerability to ecological traps. Because 
of this, ecological traps present a substantial management chal-
lenge. Managers are unlikely to be certain of the location, size, 
and implications of a suspected trap. 

If traps do exist, then several questions confront managers: 
Where are the traps? Which species are most vulnerable? What 
measures can be used to identify a trap? How can managers 
incorporate this information into conservation planning? Often 
traps are found where rapid human-caused changes have oc-
curred. More subtle changes include the expansion of invasive 
plants that provide poor habitat. Vulnerable species include those 
that must make quick assessments of habitat quality such as birds 
arriving on nesting grounds. Species that show little variation in 
habitat preferences are also at risk. Additionally, gene fl ow among 
some populations prevents local adaptation.

Because human-caused landscape changes are now common-
place, managers must take into account the possibility of ecologi-
cal traps when managing animal population or planning conser-
vation strategies. Any attempt to conserve animal populations, 
particularly in changing landscapes, may be severely complicated 
by the presence of ecological traps. Managers might consider 
solutions that improve habitat quality or discourage animals from 
settling in poor patches.
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