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The importance of research archives in 
national parks

MANY NATIONAL PARKS CONTAIN detailed records of histori-
cal land uses and events. Dedicated historians and archivists com-
pile and archive these records, which helps further the National 
Park Service’s mission. However, one area in Park Service records 
to which researchers may not have systematic access is the early 
scientifi c research done in and around parks. Martin Wilmking 
and Jens Ibendorf present a short journal article that details the 
rediscovery of experimental plots used to test theories of tree-line 
advance in what is now Gates of the Arctic National Park (Alaska). 
Wilmking and Ibendorf describe their search for Bob Marshall’s 
ecological research plots established in the 1930s. Marshall sowed 
white spruce (Picea glauca) seeds in these plots north of the 
current latitudinal tree line. Using fi eld notes and personal com-
munications with others interested in Marshall’s scientifi c legacy, 
Wilmking’s team rediscovered Marshall’s plots, though the trees 
are no longer living. The plots contain living trees planted by Sam 
and Billie Wright in 1968, when the plots were last visited.

Wilmking and Ibendorf’s article gives an account of the search 
for the plots and measurements of the trees as well as a short 
explanation of tree-line advance theories in Marshall’s time and 
our own. The explanation is interesting in its own right. However, 
even more striking is the article’s description of a small but fas-
cinating piece of historical research that Wilmking re-created by 
reading journals and biographies and through interactions with 
primary sources. Long-term research is consistently identifi ed as 
a major lacuna or gap in understanding ecological changes; easy 

access to historical research and experiments is critical. Indeed, 
in this case, both documents and natural resources served as 
valuable archives. The national parks have a real opportunity for 
making these documents accessible to today’s scientists.

Reference
Wilmking, M., and J. Ibendorf. 2004. An early tree-line experiment by 

a wilderness advocate: Bob Marshall’s legacy in the Brooks Range, 
Alaska. Arctic 57:106–113.

Martin Wilmking was a 2000 Canon Scholar from the University 
of Alaska, Fairbanks. He is a research group leader at University 
Greifswald in Germany and an affi liate research professor in the 
Forest Sciences Department of the University of Alaska, Fairbanks.



Can marine reserves enhance fi shery 
yield?

WITH MANY FISHERIES UNDER MOUNTING PRESSURE, 
the use of marine reserves as a strategy for enhancing fi shery 
yields is becoming more popular. However, empirical data on 
the eff ectiveness of this strategy are rare, as is often the case with 
fi shery data. This lack of data leads scientists and managers to 
rely on modeling to determine the effi  cacy of marine reserves 
in enhancing commercially harvested fi sh populations. A recent 
paper by Crow White and Bruce Kendall in Oikos describes two 
infl uential fi shery science papers that come to diff erent conclu-
sions regarding the use of marine reserves—whether the reserves 
provide “equivalence at best” or “potentially improved” yield—
and provide a third model analysis suggesting that reserves can 
substantially benefi t yield in fi sheries with post-dispersal density 
dependence, where crowding tends to increase deaths and de-
crease births after dispersal.

(Journal article summaries prepared by Canon Scholars about the work of their Canon Scholar colleagues.)

Simply put, all models are not created equal; understanding a model’s 
assumptions and what questions a particular model is good at asking is very 
diffi cult for the uninitiated.
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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.

Reference
Grober-Dunsmore, R., T. K. Frazer, W. J. Lindberg, and J. Beets. 2007. Reef 

fi sh and habitat relationships in a Caribbean seascape: The importance 
of reef context. Coral Reefs 26:201–216.

Rikki Grober-Dunsmore was a 2002 Canon Scholar from the University 
of Florida. She is an associate professor at the Institute for Applied 
Sciences at the University of the South Pacifi c in Fiji, South Pacifi c Islands.



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 

Measuring the coverage of sea grass 
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habitat maps provided a good prediction 

of where the most reef fi sh would occur.


