
2008 2010 2012 2016 2008 2010 2012 2016 2008 2010 2012 2016 2008 2010 2012 2016 2008 2010 2012 2016 2008 2010 2012 2016 

Microplot % Alopecuris pratensis % Camassia quamash % Deschampsia ceaspitosa % Carex unilateralis % Eleocharis acicularis % Phalaris arundinacea 

Control 62.7% 58.7% 28.0% 1.3% 4.0% 4.0% 14.7% 20.0% 54.7% 64.0% 1.3% 26.7% 0.0% 0.0% 52.0% 46.7% 1.3% 1.3% 4.0% 9.3% 0.0% 4.0% 6.7% 0.0% 

Burn  82.7% 73.3% 32.0% 1.3% 1.3% 5.3% 18.7% 21.3% 29.3% 22.7% 0.0% 10.7% 1.3% 0.0% 49.3% 17.3% 0.0% 0.0% 0.0% 8.0% 1.3% 0.0% 0.0% 0.0% 

Hay 86.7% 70.7% 12.0% 0.0% 2.7% 14.7% 30.7% 14.7% 30.7% 38.7% 0.0% 28.0% 0.0% 1.3% 58.7% 57.3% 0.0% 0.0% 0.0% 6.7% 1.3% 0.0% 2.7% 0.0% 

Burn and Hay 97.3% 78.7% 20.0% 0.0% 1.3% 17.3% 28.0% 9.3% 13.3% 16.0% 0.0% 16.0% 0.0% 0.0% 20.0% 65.3% 0.0% 0.0% 0.0% 8.0% 4.0% 0.0% 0.0% 0.0% 

Average 82.3% 70.3% 23.0% 0.7% 2.3% 10.3% 23.0% 16.3% 32.0% 35.3% 0.3% 20.3% 0.3% 0.3% 45.0% 46.7% 0.3% 0.3% 1.0% 8.0% 1.7% 1.0% 2.3% 0.0% 

 
Metro’s Parks and Nature Program has been protecting, restoring and enhancing prairies and 
woodlands for a nearly a generation.  Two of these places, Cooper Mountain Nature Park, and 
Quamash Prairie Natural Area, support diverse prairie and woodland habitat.  Both sites required 
intensive restoration by Metro.  The 250-acre CMNP was acquired in 1996 after the site was 
clearcut.  The 160-acre Quamash Prairie was acquired in two phases, in 1996 and 2007, and was 
released by Metro from generations of cultivation and pasture.  Both sites retained, at the time 
of acquisition, important remnant populations of rare native herbs, including pale larkspur 
(Delphinium leucophaeum), thinleaf pea (Lathyrus holochlorus) and Lemmon’s needlegrass 
(Acnatherum lemmonii) at CMNP, and Rydberg’s penstemon (Penstemon herperius) at QP.  QP 
also supports a large legacy camas lily population which is significant to the region’s Native 
American Community.  Both sites had heavy weed populations resulting from past agricultural 
and timber practices.  Metro’s management of these sites is discussed, focusing on strategies 
used to suppress non-native herbs and promote native grasses, forbs and sedges/rushes.  Our 
approach has focused on restoring habitat structure on the macro scale (oak release, hedgerow 
removal, correcting hydrologic alterations) while seeking to mimic disturbance regimes that 
occurred naturally, or were employed by Native People.  Toward this goal, Metro has used an 
integrated approach involving prescribed fire, managed grazing, strategic mowing and herbicide 
applications, and aggressive native seeding and planting. Both sites have been tracked with 
targeted monitoring (botanic and selective wildlife sampling).  Successes have been realized.  
Significant challenges remain. 

Topographic map showing the relative locations of Cooper Mountain Nature Park and Quamash Prairie 
Natural Area.   Both sites are located in Washington County, OR, and managed by Metro Parks and Nature.   

Cooper Mountain Nature Park 

Quamash Prairie Natural Area 

Tualatin River 

Aerial photo taken from a plane flying over a prescribed burn at CMNP in 2011 (looking east from the west 
side of the Park).     

Aerial photo taken from a plane flying over an area recently burned at Quamash Prairie in 2008 (looking north 
from the south side of the Natural Area).   Unburned control plots can be seen in the field as green 
rectangles.      

ABSTRACT 

Drone aerial taken in May 2016 over the central part of Quamash Prairie looking southwest over the larger 
camas lily field.  Camas lily covers most of the southern prairie and is seen as faint purple bands throughout 
the left side of the photo.   

COOPER MOUNTAIN NATURE PARK 

Cooper  Mountain Nature Park was acquired by Metro in 1996 with funds from the 1995 Open 
Spaces Bond Measure.  The site was largely clear-cut for timber in 1995, though remnant pockets 
of mature oak woodland and prairie persisted after the conifers were removed.  The logged areas 
of the site were reforested with Douglas fir (Pseudotsuga menziesii) and ponderosa pine (Pinus 
ponderosa) in 1997,  but the oak woodlands and  prairies were left unplanted and targeted for 
restoration.   Key natives at the site include perhaps the largest population of pale larkspur 
(Delphinium leucophaeum; ~25,000 flowering individuals), golden paintbrush (Castilleja levisecta; 
introduced), thin-leaved peavine (Lathyrus holochlorus). Lemmon’s needlegrass (Acnatherum 
lemmonii) and numerous native lilies and forbs.  The prairies and woodlands are also heavily 
infested with non-native plants, including tall oat grass (Arrhenatherum eliatus) and shiny 
geranium (Geranium lucidum; mostly a woodland infestation).     

OAK RELEASE 

The map above shows the areas of the Park identified as future oak woodlands and prairies.  The 
woodland targets were initially mapped to a significantly smaller area than shown on the map, 
but recent conifer die-back resulting from drought associated with the recent El Nino event and 
climate change led Metro to expand the woodland footprint.    

A field of native tomcat clover (Trifolium tridentatum) and dwarf owl’s clover (Triphysaria pusilla)  

PRESCRIBED BURNING 

Metro implemented prescribed burns over portions of the Park’s prairies and woodlands in 1997, 
2001, 2006, 2008, 2011, and 2016.  Goals of the burns focused on controlling thatch and woody 
shrub cover, mitigating wildfire fuels, promoting native plants, and prepping for spot sprays and 
native seeding/planting.  Prescribed burns were initially controversial, they are now embraced as 
a wildfire-mitigation measure.  The burns are costly though - the recent burn (covering ~30 acres) 
cost $150,000 including prep, mop-up, and post burn spraying and seeding.     

GRAZING 

Metro conducted a 2-year pilot grazing project in a 15-acre prairie at the Park in 2015 and 2016.  
Small cattle herds (4 steers and 2 bulls in 2015, and 12 yearling [11 cows and 1 steer] in 2016) 
were allowed to graze the prairie.  The pastures were bound by movable electric fencing.  A 
Roemer’s fescue field flanking the main prairie was used as a deferment pasture to control access 
to the more diverse portions of the prairie.   

Selected plant species from the woodlands and prairies at Cooper Mountain (Clockwise from top 
left): Delphinium leucophaeum, Dodecatheon hendersonii, Viola praemorsa, Triphysaria pusilla,  
Orobanche fasciculara, Calochortus tolmiei, Clarkia purpurea (var. quadrivulnera), Brodia 
coronaria, Castilleja levisecta.    

QUAMASH PRAIRIE 

Quamash Prairie was acquired by Metro in two phases.  115 acres were acquired in 1996 with 
funds from the 1995 Open Spaces Bond Measure.  In 2006, another 45 acre parcel was added to 
the south of the 1995 acquisition, completing the site.  Most of the site lies in the floodplain and 
is seasonally-inundated by up to 4’ of water.    The 115 north acre unit was cultivated (corn, 
wheat, potatoes) prior to Metro acquisition.  The 45-acre unit was pastured and heavily infested 
with pasture grasses, especially meadow foxtail (Alopecurus pratensis) and reed canarygrass 
(Phalaris arundinacea).  Despite these practices, remnant populations of native grasses, sedges, 
rushes and forbs persisted at the site and these populations were propagated and reintroduced, 
along with seed from other sources, to restore the prairies.   

 
North Unit (115 acres):   
Due to previous cultivation and the lack of established perennial weeds (or natives), the north 
unit was relatively easily restored via hydrologic restoration (closing ditches, and breaking tile), 
spot herbicide treatment once released from farming, followed by native seeding and planting 
(localized shrub and oak/pine woodland plantings).   
 
South Unit (45 acres):   
The south unit has been much more challenging to restore given its entrenched cover of pasture 
grasses and related pasture weeds (especially hawkbit; Leontodon taraxicoides), and numerous 
patches of natural native plants that Metro sought to preserve and expand.  Notable remnant 
native plants included camas lilies (Camassia quamash and C. leichtlinii) and other lilies (Brodiaea 
coronaria &Triteleia hyacinthina), showy milkweed (Asclepias speciosa), Rydberg’s penstemon 
(Penstemon rydbergii), Sierra rush (Juncus nevadensis) , and wooly sedge (Carex pellita).     
 
Phase I restoration – Haying, Burning, Herbicide & Seeding 
Early restoration approaches focused on haying and prescribed burning (2007 and 2008) coupled 
with spot glyphosate and triclopyr treatments targeting dense reed canarygrass, meadow foxtail 
and broadleaf weed infestations.  Aggressive native seeding accompanied these measures.  
These measures were only marginally effective.  Ultimately, it was determined that a thick sod of 
A. pratensis roots was acting as a barrier to the establishment of competing native plants.   
 
Phase II restoration – Haying, Herbicide Treatment, & Seeding 
In 2010, Metro implemented an aggressive herbicide treatment to suppress A. pratensis.  In 
September, after a season of seed collection from native sedges and rushes, the field was hayed 
and the resprout in 90% of the 45-acre field was boom sprayed with glyphosate in the early fall, 
once the lilies were dormant.  Selected areas that were low in weed cover and rich in natives 
were left unsprayed.  The same fall, the field was seeded with natives.  The seed mix contained 
no grasses, but  was very diverse and included native sedge and rush seed collected from the 
field, but was augmented with other native sedges, such as Carex unilateralis, C. pachystachya, C. 
tenuis, and others, as well and a good mix of annuals such as Plagiobothrys scouleri, P. figuratus, 
and Downingia elegans.    A series of treatments with grass-selective herbicide was initiated the 
following spring and into the 3rd year after seeding to control pasture grass seedlings.   
 
 
     

RESTORATION APPROACHES 

The map above shows the areas of the Park identified as future oak woodlands and prairies.  Seasonally-flooded wet 
prairie occupies the largest portion of the Natural Area. 

The left photo above shows a view into the prairie prior to Phase II herbicide treatment (note heavy cover of A. 
pratensis).  The photo to the right shows May 2011 photo of a portion of the south unit prairie nine months after the 
glyphosate treatment was implemented to suppress A. pratensis and other non-native pasture grasses.   
Camas lily, which was dormant during the spray,  is seen responding favorably to the treatment in the May 2011 photo.   

Selected plant species from the wet prairie at Quamash Prairie are shown above (Clockwise from top left): Phlox gracilis, 
Downingia elegans and Plagiobothrys figuratus, Sidalcea nelsonia, Juncus acuminatus, Triteliea hyacinthina, Carex 
scoparia, Camassia quamash, Carex unilateralis, Asclepias speciosa, Rorippa curvisiliqua, Carex pellita, Penstemon 
rydbergii. 
 

 
USING AND EVALUATING AN INTEGRATED APPROACH TO MANAGING HERBACEOUS BIOMASS AT TWO PRAIRIE AND WOODLAND SITES  IN THE TUALATIN RIVER BASIN.   
Curt Zonick, Metro Parks and Nature, 600 NE Grand Ave., Portland, OR 97212.  Curt.zonick@oregonmetro.gov 

Botanic Monitoring at Quamash Prairie 
 
 
 
 
 
 
 
 
 
 
The table above presents vegetation cover at Quamash Prairie, measured  as percent above-ground cover via point intercept sampling.   
 

Monitoring approach: 
The data were collected from a 70m x 70m macroplot divided into 4 35m x 35m treatment plots.  From 2006 – 2008, the macroplot was treated with burning, haying, and combined burn/hay.  The rest 
of the prairie was also burned and hayed in those years, and was  drilled with native seed after each burn as well as spot sprayed for early emergent pasture grasses during green-up, 2-3 weeks after 
each burn.  One treatment plot was left untreated as a control.  Vegetation was sampled via point-intercept at 2m intervals yielding 15 samples/transect and 75 samples/treatment (5 
transects/treatment).  

 
Results:  
After phase I restoration (~2007 – 2010), very little target weed suppression or native plant establishment was observed.  As the table describes, cover of Alopecurus pratensis declined from 82% to 
20%, but was still dominant.  Phalaris arundinacea also declined from 1.7% to 1.0%, but persisted in most areas.  Following the glyphosate spray in 2010, immediate  reduction was observed in A. 
pratensis , which declined from 70% to 23% cover.  That decline continued after the grass-selective herbicide treatments to the point that A. pratensis is almost absent from the prairie (<1%).  Similarly, 
P. arundinacea declined to 0% measured cover after a mild spike following the suppression of A. pratensis.  As the table demonstrates, marked increases in the % cover of several native species was 
observed after 2010, indicating the positive effects of removing the A. pratensis sod from the prairie.  Eleocharis acicularis and Carex unilateralis both expanded significantly in place of meadow foxtail.    
  
 

The prairies and associated woodlands at Cooper Mountain Nature Park have been managed as follows: 
 
 
 
 
 
 
 
 
 1997 2001 2006 2008 2011 2015 2016 2017
   
 
 
           = Prescribed burn                    = Native seeding                             = Cattle grazing                     = Bulb planting                                          
 
 
 

COOPER MOUNTAIN MANAGEMENT TIMELINE 

The prairie at Quamash Prairie has been managed as follows: 
 
 
 
 
 
 
 
 
 
 2002 2007 2008 2009 2010 2011 2012  2016 
 
 
 
              = Boom herbicide spray         = Native seeding                          = Hay                   = Prescribed burn                 = Cattle grazing                          = Bulb planting  
 
 
 
 
 
 

QUAMASH PRAIRIE MANAGEMENT TIMELINE 

PAST MANAGEMENT TIMELINES AND MONITORING 

PLANNED FUTURE MANAGEMENT 

COOPER MOUNTAIN NATURE PARK 

The aerial photo above shows planned oak release areas as green polygons, and a future prescribed burn unit as a red polygon at Cooper 
Mountain Nature Park.  The oak release units tally around 40 acres and the burn unit is about 45 acres.  The oak release projects are 
scheduled for ~2022 and the burn is schedule for 2021.     

QUAMASH PRAIRIE NATURAL AREA 

The aerial photo to the above left shows a future prescribed burn unit as a red polygon.  The burn unit is about 45 acres is size and the burn project is scheduled for the fall of 2019.  The burn at Quamash 
Prairie is scheduled to coincide with the production of Sidalcea nelsoniana seed to promote establishment of that species.  Seeding is scheduled to coincide with higher areas of the prairie that experience 
less seasonal flooding.  Those areas are depicted as light orange (124’-126’ above mean sea level) in the above right map.        
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