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ESOURCE MANAGERS AT JosHUA TREE Na-
TIONAL PARK, in southeastern Califor
ia, are concerned about their new
neighbor—Eagle Mountain Landfill. This large
solid-waste landfill has been sited immediately
adjacent to the park and is expected to receive
up to 20,000 tons of household garbage per day.
Park managers’ misgivings about the landfill
include its the potential to be used by common
ravens (Corvus corax) as a food source, subse-
quently promoting an increase in raven popu-
lations in and around the park. Ravens are a
natural component of the avifauna in the park,
but their populations have grown substantially
in recent years along with the proliferation of
human activities. Landfill operators from other
areas have observed ravens eat-
ing organic material along the
active face of landfills, readily
extracting food covered by as
much as 15 centimeters of dirt.
The real concern is not
the ravens themselves but the
desert tortoise (Gopherus
agassizii), a federally listed threatened species in
California, Nevada, Urah, and northwest Ari-
zona. In desertareas, juvenile desert tortoises are
known tofall prey toravens,and increasesin raven
densities have been implicated as one cause of
desert tortoise decline. Clearly, the new landfill
was not welcome in the neighborhood.
Because the park managers were faced with
the imminent licensing of the landfill, they
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Data Sets

sought to address key management questions.
What is the population status of ravens in and
around the park? How has the population
changed during recent decades? How will the
landfill affect raven populations in the area?

Asa first step to developing and implement-
ing a monitoring program, managers at Joshua
Tree Nartional Park asked us to evaluare raven
distribution and relative abundance. They sug-
gested we use information from studies they had
already initiated. What we learned in the pro-
cess was not only about ravens but also the value
of using pre-existing data sets. What initially
seemed like weak dara for evaluating raven dis-
tribution and abundance ultimately gave us
considerable insight into their occurrence in the
park, at relatively low cost.

Pre-existing dara sets tend to be ignored by
both managers and scientists. Managers may be
unaware of whart data exists and where to find
it. Scientists often consider these sources irrel-
evant to their biological questions and are
reluctant to use data that may not have been
rigorously collected, may not be amenable to
statistical analysis, or have not been published
in peer-reviewed scientific outlets. These are the
unwanted “ugly ducklings” of dara sets. Yet they
should not be snubbed. Although they may not
be substance for contributions to the more pres-
tigious peer-reviewed journals or for disserta-
tions, they can often be applied to management
questions at hand.

Furthermore, collecting and analyzing data



TABLE 1.

: . Data source Information provided
can be costly and time consuming. Man-

agers often do not have sufficient time
or funding to address all issues with long-
term, statistically rigorous studies. Evalu-

Sighting surveys
sightings along a designated

transect either on foor, in

e distribution and abundance estimates |
* relative densities within surveyed area |

ating pre-existing data can sometimes
augment, or in some cases replace, data
collection efforts. Such dara is particu-
larly useful for answering questions about
major changes in species abundance and
distribution or gross changes in habitat
use. For example, inventories can be used
when historical information is needed
before implementing additional surveys.
Also, when working on a poorly studied
or rare species, local anecdotal knowledge
can provide surprising and valuable in-
sight. However, if the data exists, it is ap-
plicable to any plant or animal species or
community, These reservoirs of data may be
found in the form of agency or academic sur-
veys, volunteer counts, museum records, or
wildlife observer species lists. These data sources
are probably available for any identifiable land
management unit that has a history of visits by
scientists, natural historians, or the public.
During our dara hunt, we tracked down
information from diverse sources spanning
about 50 years. Most of these studies were un-
published. For example, we found U.S. Geo-
logical Survey (USGS) Breeding Bird Surveys
(BBS), National Audubon Society Christmas
Bird Counts (CBC), museum records, unpub-
lished park reports, and field notes from knowl-
edgeable local bird enthusiasts. Most of our data
were collected by volunteers and agency staff
who participated in count-programs, by re-
searchers during sighting surveys, or as anec-
dotal historical records. Most of the thirteen
data sources we considered (published and un-
published) were recorded within the park, but
we also considered observations from around
the park. The earliest record we found for what
is now park land was a published observation
in 1935, although records of raven occurrence
in the region dated back as far as 1893. Among

road vehicles or helicopter

Museum specimens
samples of skin and eggs

the museum collections were specimens (eggs
and skins) from the early 1900s. Some of the
early observations for areas near the park de-
scribe raven sightings “about every day usually
in pairs” and “common at all times everywhere,
nesting on cliffs in the mountains.”

This historical perspective gave us an indi-
cation of raven densities in the region before
contemporary levels of human occupancy. Also,
comparisons with fairly recent sighting data
helped us evaluate why ravens currently occupy
sites where they may have been absent carlier.
Table 1 summarizes the type of data we used in
our evaluation of raven populations.

Although none of the data sets provided a
comprehensive assessment of common raven
distribution or density in the park for any given
time period, when used together they revealed
trends in distribution and occurrence. The re-
sults thus provided a valuable baseline from
which changes in raven populations could be
traced and compared and further monitoring
programs could be established. As far as answer-
ing our original management questions and
understanding the ecological effects of raven
populations in the Joshua Tree National Park,
the conclusions we drew were:
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¢ historical distribution in specific areas
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1. Ravens have occurred in the park for almost

50 years.
. Ravens breed in the park.
. Raven populations in the park have increased
over the past 50 years.
4. Raven density might be positively correlated
with human density.

W

5. Raven density is lower in regions without
roads.

6. Landfills in Southern California deserts are
the largest concentration areas for ravens,

7. The number of ravens at landfills near the
park seem to be associated with the type and
frequency of garbage burial methods rather
than with the size of the landfill or amount
of garbage.

We submitted our conclusions to the park
managers who will incorporate the findings into
the design of an extensive raven monitoring
program. While some tortoise populations re-
main stable, others are still declining, Further
studies to evaluate the status of the desert tor-
toise are planned. The Fagle Mountain Land-
fill is expected to begin operation within the
next couple of years, by which time a raven-
monitoring program should be up and running,
The landfill operators will monitor raven num-
bers at the site and adopt control measures, such
as covering the garbage with a minimum of 15
centimerers of dirt at the end of each day. If the
raven population increases, further control mea-
sures will have to be implemented.

As valuable as these data sets were, they were
not without problems. We learned from our
experience that it behooves managers to inter-
pret pre-existing data sets with caution. Char-
acteristics such as lack of standardized and con-
sistent methods as well as unreliable observer
reports make these data unsuitable for anything
but conservative and often tentative conclu-
sions. We recommend being wary of compar-
ing incompatible data sets. For example, in the
National Audubon Society CBC, observers
counted birds within a 15-mile diameter dur-
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ing a 12-hour period, whereas in the USGS
North American BBS, observers counted the
number of birds at stops every half mile along a
24.5-mile route.

Similarly, it is also important to warch for
over- or under-estimating abundance. If, for
example, a survey is carried out in an area par-
ticularly attractive o ravens, abundance esti-
mares for the whole region may be overesti-
mated. Likewise, when surveys occur only once
a year, as with the BBS, the weather conditions
on a particular day could influence the survey
results. Sometimes the survey design itself can
introduce bias; for example, when surveys oc-
cur strictly along roads, the effect of roads on
bird dispersal can bias the dara.

In some cases, we needed to manipulate
the data. For example, when school children
took part in the park’s Adopt-A-Raven survey,
some observers deviated from the survey pro-
tocol, and it was necessary to make allowances
for this in the data interpretation. Despite one’s
best efforts to be cautious and to judiciously
manipulate data, there are nevertheless rimes
when it is necessary to discard dubious data sets,

Our use of pre-existing data sets that could
easily have been ignored as non-statistical or
non-scientific provided historical and tempo-
ral information thar would have been absent
had we used only contemporary baseline sur-
veys. We found that some of our questions were
answered partially or entirely in the evaluation
of data collected by others. Even anecdotal and
incidental sightings contributed to our long-
term look at raven distribution throughout the
park and its surrounds. We discovered several
sites where ravens often are reported, sites that
could become focal points for future monitor-
ing efforts. The BBS and Adopt-a-Raven
transect data can be used as baselines for com-
paring future trends, if similar methods are
adopted for monitoring raven populations. Fi-
nally, we identified several people with a wealth
of experience and knowledge regarding raven
populations in the park.



