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1.0 INTRODUCTION
Magpie Forest and Prairie
Magpie Forest is a 14 acre tract of land that Washington State University purchased in
2005 to celebrate Earth Day. The site, a Palouse Prairie remnant, was threatened by
encroaching housing developments. The area surrounding the site is becoming
increasingly urbanized. The Forest has never been plowed and has not been grazed for
a number of decades. The Palouse Prairie is highly fragmented and is considered an
endangered ecosystem. Today less than 1% of this habitat survives. Many plant
species native to the Palouse Prairie are found in Magpie Forest. A variety of wildlife
use the Forest for fodder and shelter. As the area rapidly urbanizes it is critical to
protect this prairie remnant to help native species survive. As a part of WSU, Magpie
Forest has the potential of being an outdoor lab for the research community, as well as
providing an educational and hands-on ecological research opportunities for the
Pullman Community.
The remaining property is agricultural land that has been fallow since the purchase in
2005 (Fig. 1). The field, ‘Prairie’, has been degraded by a century of farming, but has
the potential through the efforts of the research and local community to become a
functioning prairie ecosystem again.
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Fig. 1, Magpie Forest and Prairie, with contour lines. (Modified from map provided by Shane King)
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2.0 LOCATION
Magpie Forest and Prairie is located on the northern edge of Pullman, just outside of
the city limits (Fig 2). The Forest is located in Whitman County, Washington, latitude
46o 45.01’ N and longitude 117o 9.03’ W. Magpie Forest is a 14.5 acre tract of land.
The site is part of a larger 30.5 acre parcel of land that includes 15.5 acres of currently
fallow agricultural land (fig. 1). The site is currently farmed on three sides, North, East
and a narrow strip to the south. However, the south field is rapidly disappearing to
housing development. The site is bordered to the West by the Port of Whitman County
and light industrial development. Currently, the only access to the site is through the
Port of Whitman.

N

Magpie Forest and Prairie

Pullman

Fig.2, Vicinity map, (Topozone http://www.topozone.com/map.asp)
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3.0 PROJECT GOALS AND OBJECTIVES
3.0.1 Goals
!

Conserve and restore ecological processes and biodiversity at Magpie Forest

!

Restore ecological function to the degraded ‘Prairie’ area adjacent to Magpie
Forest, currently a fallow farm field.

3.0.2 Objectives
!

Document the site conditions, describe current biota and map the locations

!

Create an urban ecological preserve, thus encouraging citizens to consider what
they can do to mitigate the stress placed on the native biotic community by
urbanization.

!

Create an interactive outdoor educational and research site for the University,
local schools and the Community population.

!

Recover the former Palouse Prairie ecosystem on the fallow field, ‘Prairie”, by
planting native plants found in the local plant association.

4.0 SITE DESCRIPTION
4.1 Soils
Soils of the Palouse region are mostly fine-silty loessial soils. The soils found on the
hilltops tend to be thinner due to erosion (Fig. 2). Because of prevailing SW winds soils
on the north-facing slopes tend to be better developed and retain more water than soils

Fig. 3, Typical Palouse soil sequence
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on south-facing slopes. The typical soil type found at Magpie Forest is the Palouse silt
loam series (fig. 3). The Palouse series is a deep and well drained soil formed into
dune hills from loess with some volcanic ash in the upper layers. The soil is 20 – 35%
clay. The loess grains are quite angular, thus allowing a higher angle of repose. The
slopes can range from 0 up to 60 percent. The series is 40 to 60 inches thick above the
bedrock. The mean annual soil temperature is between 47 to 52 degrees F. The
Palouse soils are generally moist. However, during the 60 to 75 days of summer and
early fall the upper 4 to 12 inches of the soil are dry. Another soil series predominant in
the area is the Naff series. It is similar to the Palouse series but is 30 – 35% clay, is
found on 2 - 40 % slopes and is 5 feet or greater thick above the bedrock. Also found is
the Thatuna series of soils, differing from the above soil series in that it is very deep
and only moderately well drained (NRCS Web Soil Survey). The above soils series are
very fertile and are used mainly for dry land farming of wheat, dry beans and lentil.

Magpie Forest

Fig. 3, Soils found at Magpie Forest and Prairie, (NRCS Web Soil Survey)
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4.1 CLIMATE
The climate of the Palouse region is characterized by warm to hot and dry summers and
cold moist winters. The average rainfall is 21 inches occurring mainly during the cooler
seasons. The soil has the capacity to store the water during the winter months and thus
can support active plant growth as the summer season begins (Daubenmire, 1970).
4.3 BIOTA
4.3.1 Wildlife
Historically, Columbian ground squirrels, Spermophilus columbianus; the American
badger, Taxidea taxus; tree frog, Hyla; the long-toed salamander, Ambylstoma
macrodatylum and the American beaver, Castor canadensis were some animal species
found in the area. The Sharp-tailed grouse, Tetrao phasianellu was once very abundant
on the Palouse but is now gone from the area. The Sharp-tailed grouse is now found in
only highly fragmented disjointed populations. Larger mammals found on the Palouse
Prairie are white-tail deer, mule deer, elk and the occasional moose. Bison seem to
have only rarely occured on the Palouse and then mostly along the rivers (Palouse
Prairie Foundation, Daubenmire, 1970).
4.3.2 Vegetation
Palouse Prairie – Steppe region
Magpie forest is part of the Palouse Prairie
bioregion. The extent of the prairie has been
defined differently by various investigators.
However, there is a core area of agreement
that is indicated by the hatched area in fig. 4.

Pullman and
Magpie
Forest

The steppe vegetation native to the Palouse
Prairie is divided into nine zonal associations
defined by the amount of precipitation in each
zone (Daubenmire, 1970). The nine zones
are then divided into two groups based on

Fig. 4, Extent of the Palouse, Caldwell, 1961.
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the climate, vegetative structure and floristic characterization (Daubenmire, 1970). One
group with four of the associations is found in the more arid western part of the Palouse
Prairie. The remaining five associations are in the eastern more mesophytic zone. The
differences between the associations in this group are related more to the seasonal
distribution of precipitation than to the total annual amount. Precipitation in the summer
is generally too low to support tree growth (Daubenmire, R. 1970).
The association that encompasses Magpie Forest and Prairie is Festuca
idahoensis-Symphoricarpos albus, (fig 5). Rosa nutkana and R. woodsii are also
common elements of the shrub layer of this association. Herbaceous plants that are
found in the Festuca-Symphoricarpos association includes the grasses Agropyron
spicatuma and Koleria cristata plus numerous perennial forbs often with conspicuous
flowers (Daubenmire, 1970).

Fig. 5, Silhouette of a typical Festuca-Symphoricarpos association, (Daubenmire, 1970.

According to Daubenmire slight differences in soil and moisture support some variations
in habitat-type. Daubenmire found considerable variation in species composition within
the association but noted that the differences were mosaic rather than clinal in
character. Although, Magpie Forest has grassy areas
typical of the Festuca-Symphoricarpos association, (fig. 6)
it is dominated by the Crataegus douglasii-Symphoricarpos
albus habitat type (h.t.). The Hawthorne-Snowberry
habitat-type (h.t.) is generally found on Northern slopes
of loess hills (Black, et al., 2003). This h.t. is characterized
by a dense cover of woody plants, primarily Crataegus.

Fig. 6, Magpie grassland.

The Hawthorne community at Magpie appears to fit Daubenmire’s criteria for a climax
community having in some areas, particularly in the southwest corner of the plot,
Hawthorne shrubs of between 5-7 m tall. The Hawthorne thickets provide nesting for
Black Billed Magpies, Pica hudsonia. The Crataegus-Syphoricarpos h.t. shares the
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herbaceous plants of the Festuca-Symphoricarpos association. Other shrubs that grow
in the Crataegus h.t. and are found at Magpie are Amelanchier alnifolia and Prunus
virginiana. The Populus tremuloides phase of the Crataegus-Symphoricarpos
association is located on the Northeastern slope of the site. Aspen in this phases are
short-lived since they are prone to heart rot (fig. 7). The trees die back when
they reach a diameter of 2 dm and are ca. 50 years
old. This appears to be the case of the Aspen
population at Magpie Forest. At the moister northern
edge of Magpie is the Crataegus douglasii-Heracleum
lanatum h.t. This association is typically found in the
wetter areas of the Festuca-Symphoricarpos
association. Apparently invading the overstory of this
h.t. is the introduced willow Salix alba.
Despite the large number of introduced and invasive
Fig. 7, P. tremuloides phase.

plant species there are numerous native species,

including the rare Astragalus arrectus (Palouse vetch) that are found at Magpie Forest
(Skinner, personal communication). Despite non-native plant sp., invasive weeds and
anthropogenic disturbances the site is a relatively intact example of the Palouse Prairie.
5.0 REFERENCE SITE
5.1 HISTORY
5.1.1 Prior to European-American settlement
Ancestors of the Nez Perce Indains have inhabited the area for more than 12,000 years.
The Nez Perce lived in the river canyons where they harvested salmon and had a
dependable source of water. They, generally the women, would travel to the prairies to
harvest plant foods. The camas bulb (Camassia quamash) was major part of their diet.
it is not known to what extent the Indians would have used fire (Weddell, 2001).
In the early 1700’s the Nez Perce were introduced to domesticated horses. This placed
some increased grazing pressure on the prairie. However, at about the same the Indian
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population was decimated by smallpox and other European introduced diseases (Black,
et al, 2003).
5.1.2 European-American settlement
The first European-American settlers that came to the area in the 1860’s used the
Palouse Prairie for grazing. Bunch grasses are only somewhat tolerant of grazing but
heavy grazing will eventually kill the plant and it will not easily re-establish. The
grasses on the plains east of the Palouse have developed a rhizomous root system
after centuries of heavy grazing thus the plants can survive grazing (Skinner, personal
communication, 2006). By the 1890’s around 50% of the land was being farmed, ca. 20
years later nearly 90% of the land had been plowed. Most of the early grain farming was
on the drier meadows and lower slopes. The steeper hills, hilltops and moister areas
were used for grazing livestock (Black, 2003).
Magpie Forest appears to never have been plowed. The Forest site was likely used for
grazing. There are remnant fence posts and barbed wire along the southern edge of
the site. Also, the lack of bunch grass on most of the site supports this idea. The
southern border of the site is along a section line. It is conceivable that Magpie Forest
site could have been the corner of a homestead 160 ac plot. The area was too steep
and wet at the bottom to farm so may have been used for grazing. There are many fruit
trees on the property, apparently randomly planted. One view is that the trees are
accidental, planted as a result of seed dispersal by birds or coyote. Another thought is
that the apple and cherry trees are the remains of an orchard. Early on the settlers
planted fruit trees which were an important commercial crop. As the cultivation of fruit
trees shifted to central Washington, the local farmers began growing the more profitable
grains on the fertile soils of the Palouse.
5.1.3 Current use
Currently the site’s primary use seems to be as a paint ball arena. By the rubbish found
at the site it also appears to have been used as a hang out for local youth. Because of
it’s relative inaccessibility the site does not appear to have been used for ATV activities.
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5.1.4 Fire
Fire management is often useful for accomplishing a number of objectives such as
promoting seed germination, opening up climax shrubs site thus providing opportunities
for species of early seral stages, removing large stands of dead shrubs and trees,
controlling invasive and exotic plants and decreasing the probability of devastating fires
(Weddell, 2001). However, it is not known how often naturally started fires occured
accross the meadow steppe prior to European-American settlers. There are few to no
trees on the prairie to document fires via scars. The Nez Perce were know to use fire to
increase porduction of food palnts such as Camassia quamash. However, the Nez
Perce lived mostly in the Clearwater River valley rather than on the uplands.
Native bunchgrasses are susceptible to fire because of their growth habit, reproducing
via seed (Weddell, 2001). Frequent fires would probably have eliminated the bunch
grasses from the meadow steppe.
Once the settlers began to farm the area in the late 1890’s they burned off the wheat
stubble annually and at that time did not have the means to control the fire well. Thus,
fire may have effected the area more after European-American settlers arrived (Black,
et al, 2003).
5.2 Reference Ecosystems
Magpie Forest is a relatively intact meadow steppe ecosystem with a Festuca
idahoensis-Symphoricarpos alba zonal plant association. However the adjoining Praire
has been degraded by a century of farming. There are several Parks and Reserves in
the area with well documented plant lists that could function as reference ecosystems.
These sites could function not only as reference models but also as seed sources for
genotypically similar native plant species (ecotypes) for both Magpie Forest and the
Prairie.
Reference sites:
- Kamiak Butte
- Rose Creek/Smoot Hill
- Kramer Prairie
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6.0 RESTORATION PLAN
Magpie Forest is a relatively intact Festuca idahoensis-Symphoricarpos alba zonal
plant assiciation with associated Crataegus-Heracleum habitat type and Populus phase,
that is native to the Palouse Prairie. The site is a valuable resource to the research and
local community to study the restoration and the native vegetation of the Palouse.
However, humans and domestic animals are one of the greatest agents of non-native
plant dispersal and degradation of the site. To best preserve this endangered
ecosystem human traffic should be mostly excluded from the core of site.
The best approach to restoration of Magpie Forest may be a passive one. Although,
there has been some degradation due to grazing and invasion of non-native species to
the site some of the invaders have assumed a role in the perpetuation of some native
species. An example is the invasive shrub species Prunus sinosa. The spiney shrub
grows in dense thickets. It’s removal seems an easy choice. However, the blackthorn
acts as an overstory providing partial shade to a native orchid, Habenaria elegans.
Since native orchids are nearly impossible to move the overstory would need to be
replaced (Skinner, personnel communication). Therefore, care must be taken in
determining what introduced plant species are removed or perhaps let the invader
remain. One of the first steps that should be taken is to inventory and map the plant
species in the Forest so as not to endanger the native plant species that remain in the
site.
Currently, access to the site is throught the Port of Whitman. This may be the best
alternative for the Forest and Prairie. Near the base of the hill is a relatively flat area
that could be used for parking. this would provide acces from the restored Prairie.
Trails that are ADA accessible will wind up the hill through the Prairie providing an
interpretive experience of the site.
An ideal site for an amphitheater would be on the north facing slope of the Prairie.
Thus, keeping most human traffic out of the forest.
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6.0.1 Magpie Forest
!

Appoint a Restoration manager. It is important to have a manager who is aware
of the various restoration activities at the site.

!

Identify site boundries.
o A Site map of Magpie Forest and Prairie has been created using GPS
and the legal description of the site by one of the NATRS 454/554 groups.

!

Create signage to discourage paint ball activity in the Forest by indicating WSU’s
ownership and status of the site.
o Signs have been posted by a group of students in the NATRS 454/554
class. The signs also indicate what activities are not permitted at the site.
It is not yet known what effect, if any, the signs have had.

!

Map where native and rare plant species are located.
o This is an important early step to identify where these plants are located.
so as not to damage or destroy plants during other restorations activities.

!

Complete documentation of biota, plants and wildlife, found on or using the site.
o Determine what plants are needed to maintain or restore the
representative plant association.
o Use plants or seeds from Eastern Washington.
o Gather seeds from plants at the Reference sites according to documented
collection practices.
o Seeds and plants of native Palouse species can be purchased from a
number of vendors including:

!

!

Plants of the Wild – www.plantsofthewild.com

!

Rainer Seed Co. – www.rainierseeds.com

!

Sun Mountain Natives – rgilmore@turbonet.com

Design Test Plots
o Using GPS, a group of students in the class have selected random test
plots. Permanent rebar pegs have been placed at the corners of 10m
square plots.
o The plots can be used to check for the effectiveness of restoration
o Controlled burns on one or more of the plots can be conducted.

!

Remove introduced plant species.
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o Remove the introduced fruit trees that are mostly found around the
periphery of the site.
o The Salix alba should also be removed from the Northeastern edge of the
moist area of the site. Possible replacements for the Willow would be
Populus trichocarpa (Black Poplar), Populus tremuloides (Quacking
Aspen) or Crataegus douglasii (Douglas Hawthorne). The latter,
Hawthorne, could be planted in an attempt to extend the CrataegusHeracleum h.t., that abuts the moist area of the willows.
!

Design a trail system in the Forest
o The trails should lead the visitor into the forest. The various plant
associations, plant and animal species that habit the Forest will be
described via interpretive signage. The core areas of Magpie Forest
should be protected from humans and their pets, keep dogs leashed
(Marzluff, Ewing, 2001). The trails should be desgined to keep the visitors
out of the surrounding vegetation, yet allowing access to select “research
plots”. Areas of the site that have been determined to be ecologically
sensitive, i.e., the grassland would have restricted access.

6.0.2 The Prairie
The Prairie as a somewhat degraded, not natural, site undergoing restoration should
bare the brunt of visitors. This part of the site should provide the entrance, introduction
and interpretive focus for the project. This would further protect the core of Magpie
Forest from visitor impact.
!

Restore the currently fallow field to Palouse Prairie.
o The Natural Resources Conservation Service, Conservation Reserve
Program has a detailed plan for the restoration of the Palouse Prairie
steppe that will be applied to the Prairie. The restoration of the fallow field
would create a functioning prairie ecosystem that will provide food and
cover for a variety of wildlife. The various forbs in the restored prairie
would also funtion as a seed source for native plants to adjacent sites.

!

Introduction to the site via interpretive signage

!

Provide parking space at the base of the hill.
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!

Design a trail that is ADA accessible that winds through the Prairie providing an
interpretive learning experience.

!

Construct a simple amphitheater that can accommodate 30 – 40
people/students.
o A suitable location to construct the amphitheater would be on the North
slope of the Prairie. In this location the buildings in the Port of Whitman
would not be easily visible, yet Kamiak Butte would be in the background.
This amphitheater site would also prevent the disturbance of any of the
Magpie Forest site.

6.0.3 General
!

It is important to establish and maintain liaison with local agencies and develop a
cooperative managment plan.
o Besides WSU, current local and community groups that have an interest in
Magpie Forest are: The Palouse-Clearwater Environmental Institute,
Pullman Civic Trust, the Palouse Land Trust, and the Palouse Prairie
Foundation.
o The Palouse Discovery Center is located in the area and may be
interested in extending some of their activities to the site or vice versa.
o Work with the City of Pullman, housing and business developers, to
promote landscapes that promote habitat connectivity for plant and animal
biodiversity (Rudd, et al, 2002, Marzluff & Ewing, 2001)

!

Develop funding sources
o

Grants, etc. should provide funding for planning, restoration, construction
of facilities and importantly monitoring and long term maintenance.

7.0 MANAGEMENT/MONITORING
Monitoring the effects of restoration on wildlife, plants and their associations is and
integral part of the restoration design process (Block, et al, 2001). The monitoring
process for Magpie Forest should be built into the restoration design process.
7.0.1 Implementation monitoring
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The first step of the monitoring process as described by Block, et al, (2001) is
“implementation monitoring”, has the project proceeded as planned? Implementation
monitoring would quantify and evaluate changes immediately after modifications to the
Magpie Forest site.
!

Quantify the number of plants that survived transplantation

!

Consider if the trail system functions as intended.

7.0.2 Effectiveness monitoring
The effectiveness of the restoration must be monitored.
!

Ensure that the desired trajectory for restoration of Magpie Forest and Prairie is
realized.

8.0 POST OCCUPANCY EVALUATION/MAINTENANCE
Even after the restoration of Magpie Forest has returned the site to its intended
trajectory as a functioning Palouse Prairie ecosystem it must continue to be maintained
an evaluated.
CONCLUSION
Magpie Forest is a unique site because it is a fairly intact example of the endangered
Palouse Prairie. The goals of restoring the Magpie Forest are many. This site creates
a unique opportunity for researchers to study restoration and conduct experiments in
close proximity to the University. Perhaps, more inspiring is that Magpie Forest and
Prairie has the potential to involve the community, citizens and leaders, in the ecological
processes necessary for a healthy trajectory. The involvement of the citizens of
Pullman will also bring better understanding of the anthropogenic pressures and
practices that have resulted in the degradation and near extinction of the native Palouse
Prairie. Once people better understand the connection between the effects of
urbanization/farming to the ecology of the land they will consider wildlife when planning
development and landscaping.
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