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Background 
This project was carried out in tandem with similar research occurring in South Puget 
Sound (also funded by the USFWS), and was focused on taking key steps to assist in the 
recovery of populations of golden paintbrush.  We identified two important areas for 
action: 1) augmenting weak populations of golden paintbrush on Whidbey Island to 
increase their long-term viability, and 2) establishing large numbers of plants in new sites 
on Whidbey Island and in the San Juan Islands. These actions would begin to realize the 
goals outlined in the Recovery Plan for this species, using techniques that have shown the 
greatest success in establishing healthy, reproductive plants.  Additional detail and 
rationale for these efforts are contained in the final report for the South Sound site 
suitability project, and are not repeated here. 
 
The proposed project was designed to aid in the delisting of golden paintbrush by 
increasing the number of populations that meet the criteria for stable populations as 
defined in the Recovery Plan.  Specific objectives included: 

1) Outplant at least 2000 golden paintbrush plants in each of 2 new sites that have 
been identified as suitable for supporting populations of this species, and 

2) Outplant at least 2000 golden paintbrush plants in each of 2 existing populations 
that will augment their numbers to recovery goal levels.   

 
Additional funding was also attached to this grant to carry out detailed soils analyses in 
microsites where golden paintbrush thrived, and compare these with microsites where 
paintbrush seedings or outplantings failed to survive.  These funds were used to support 
the master’s degree research of Samantha Sprenger.  The results of her work are reported 
separately in her thesis, submitted to the University of Washington in 2008. 
 

Due to the failure of paintbrush seed from Rocky Prairie to germinate as expected, 
modifications were made to the South Sound Site Suitability proposal that impacted this 
proposal as well.  Specifically, many of the plants from North Sound sources that were 
originally intended to be outplanted at North Sound sites were used in South Sound 
outplantings instead. In addition, American Camp turned out to be unavailable for 
outplanting during the duration of this proposal.  We therefore decided to also focus 
actions in this proposal to mirror the site suitability assessments that were taking place 
simultaneously in the South Sound. 
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Methods 
This project supported the production of paintbrush plugs at Jarisch’s and 4th Corner 
Nurseries in 2006 and 2007.  
 
2006 
Golden paintbrush plants were outplanted at 3 sites on Whidbey Island on 17 November, 
2006.  Sites included the native remnant of Smith Prairie at Au Sable Institute, the Prairie 
Overlook native prairie restoration site belonging to the National Park Service, and the 
Perego’s Bluff site belonging to The Nature Conservancy.  Plants were grown out in 
plastic tubes by Mike and Marion Jarisch using seed collected from the Ebey’s Bluff 
population (TNC) in 2005.  All planting was done using dibbles to create holes, in which 
the plants were placed.  Plants were labeled with numbered aluminum tags, attached to 
the ground with galvanized nails.  At each site, plants were installed at various locations, 
with the intention of returning in spring, 2007 to evaluate vigor and survival of all 
outplantings.  
 
At Au Sable, a total of 100 plants were outplanted in 6 locations in Smith Prairie.  These 
locations were chosen based on evaluations of prairie vegetation and condition made 
during the summer of 2006 by Randy Van Dragt, in which he identified 5 locations where 
native prairie forbs were in somewhat greater abundance.  A sixth location was included 
where Kirra Swenerton had outplanted paintbrush in 2002, several of which have 
continued to survive.  In all locations, plants were outplanted in 1x1m quadrats, four 
plants to a quadrat.  Quadrats were arrayed along one side of a transect line at regular 
intervals.   
 
At the Prairie Overlook, a total of 216 plants were outplanted in plots where fescue, 
Eriophyllum, and several other plants had been previously outplanted.  Plants were 
arranged in 8 rows of 27 plants each, with the plants spaced 0.5m apart in each row.  The 
rows were spaced at 1m intervals, with wooden stakes marking the ends of each row.   
 
At Perego’s Bluff, outplanting locations were centered around areas in which paintbrush 
plants from previous outplantings had survived for several years. The first area was low 
on the slope, near the bottom of Wendy Wayne’s plots. 114 plants were outplanted in 
contiguous 1x1m quadrats.  Six plants were outplanted in each quadrat.  496 other plants 
were outplanted centered around a second cluster of extant plants, somewhat upslope and 
to the left (when facing upslope) from the first group.  These were planted every 0.5m 
along regular rows. 
 
2007 
The grant helped to support paintbrush outplanting at multiple sites in the North Sound in 
2007, including augmentation of existing populations at 3 sites - 1000 at Ft. Casey, 1050 
at Forbes Point, and 1561 at Naas Preserve.  Other site suitability assessment outplantings 
were undertaken at 3 other sites, including 991 at Smith Prairie, 140 at Cedar Rock 
Preserve (UW – Shaw Island), and 96 at Bitte Baer Preserve (TNC – Waldron Island). 
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At Smith prairie, plants were installed on 19 November, 2007. This planting built upon 
the 2006 outplanting at the site, and used plants derived from the same source (Ebey’s 
Bluff – Hill Road) as those used in 2006. About ¾ of the plants were grown out at 4th 
Corner Nursery, and ¼ by the Jarisch’s. The Jarisch plants tended to be somewhat larger; 
these were mixed in randomly with the others as they were outplanted. Plants were grown 
in 2” tubes and outplanted using dibbles.  
 
Four locations were chosen for outplanting, based on the 2006 results. An approximately 
equal number of plants (ca 250) were outplanted in close proximity to the 2006 transects 
in each area. Plants were installed at 0.5m spacing along transects that ran parallel to the 
2006 transects, with each transect separated from the next by 0.5m.  
 
At the Bitte Baer Preserve, 24 plots were established on November 15-16, 2007.  Four 
paintbrush plugs were planted using a dibble in each plot (total= 96 plants).  The plot 
locations were chosen based on the presence of native, perennial grasses and at least 6 
inches of soil.  The majority of these areas are dominated by blue wildrye (Elymus 
glaucus; ELGL), native fescue (Festuca spp., FESP), or Carex spp.  Plots were fenced 
with 2’ chicken wire to exclude rabbit browsing. 
 

At the Cedar Rock Preserve, 14 plots were established on November 30 and 
December 2-3, 2007.  Each plot contained 10 plugs (total=140 plants).   Plots were 
fenced on sides and top to protect from deer browsing. The majority of the plots were 
located near the shoreline of the preserve, where native grasses persist.  Two clusters 
were planted near the Caretaker’s house: one in a patch of Elymus glaucus near the 
driveway, and one in the garden adjacent to the Caretaker’s house.  The latter was planted 
in order to see if access to more bare ground and higher moisture levels would increase 
the rate of survival and/or natural regeneration.  Plants installed at both sites in the San 
Juans were grown from seed collected in 2006 at the Neukom site on San Juan Island. 
 
The augmentation plantings at Ft. Casey, Naas, and Forbes Point followed similar 
protocols, which have also been used in outplantings at these sites in previous years.  All 
utilized plugs grown from seed from the respective sites – no off-site genotypes were 
introduced. 
 
In spring, 2008, each restoration site was revisited and a count made of all surviving 
plants, recording their status as flowering or vegetative.  Additional information was 
collected on vigor and associated species at some sites (see Results).  Success at 
augmentation sites is being tracked by WA Natural Heritage Program (Joe Arnett).  
 
Results 
2006 outplanting 
At Smith Prairie, the 100 paintbrush plugs were inspected on 23 May, 2007 and again in 
June 2008 to evaluate vigor and survival.  In addition, the three most common species 
growing in close proximity to each of the plugs were recorded.  Overall, the total number 
of living plants declined from 83% in 2007 to 22% in 2008; flowering decreased from 
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16% to 6% in 2008.  16% of the plants were vegetative, and as in 2007, about 2/3rds of 
these were considered to be robust.  (Table 1). 
 
 
Table 1. Vigor of golden paintbrush plugs at Smith Prairie (Au Sable Institute) – 2006 
outplanting.   F=Flowering (# of flowering stems), R=Robust vegetative plant, W=Weak 
vegetative plant, X=Dead.  A,B,C,D,E,F designate locations of outplanting groupings. 
(Note: Data on 3 plants in plot A not recorded in 2008) 
 
  

2007 R W F X Total 2008 R W F X Total 
A 9 1 1 5 16 A 0 0 0 13 13 
B 8 1 5 2 16 B 2 0 1 13 16 
C 12 1 3 0 16 C 6 1 2 7 16 
D 8 1 4 3 16 D 3 3 1 9 16 
E NR 11 3 2 16 E 0 0 0 16 16 
F 8 7 0 5 20 F 0 1 2 17 20 
Total 45 22 16 17 100 Total 11 5 6 75 97 
% 0.45 0.22 0.16 0.17 1 % 0.11 0.05 0.06 0.75 0.97 

 
   
Two plots were notable for low survival and low vigor.  Plot A, adjacent to the Collins 
plot, had the highest mortality and only one flowering plant.   Plot F, a low quality site 
with weedy annual grasses, cat’s ear, and Lomatium utriculatum, also had high mortality, 
no flowering plants, and many weak plants.  At the other extreme (high survival and 
vigor), the association of vigor and survival was somewhat mixed.  All three 2-stemmed 
flowering plants were in plot B (an intermediate-quality patch near the large Douglas-fir), 
which also had the highest percentage of flowering plants (31%), and high survival.  
Survival was also high in plot C (a high quality Roemer’s fescue patch) and plot E (a low 
quality patch by Swenerton’s experiment).  However, neither of these exhibited 
particularly high vigor.  
 
When associated species are considered in relation to these same parameters, a few stand 
out. Bromus hordeacous (=B. mollis), a weedy annual, tended to be associated with low 
survival (59%) and low vigor (73% of weak plants).  In contrast, Poa pratensis, a non-
native perennial, tended to be associated with robust (42%) and flowering (56%) plants.  
Another common species, Lomatium utriculatum, also occurred frequently with robust 
(47%) plants, but also was associated with many (53%) of those that died. 
Overall, the total number of living plants has declined from 83% in 2007 to 22% in 2008. 
Flowering has decreased from 16% in 2007 to 6% in 2008.  Of the 6 flowering plants, 2 
had 2 flowering stems and the remainder had just 1 each. 16% of the plants were 
vegetative, and as in 2007, about 2/3rds of these were considered to be robust.  Mortality 
grew from 17% in the first year to 75% in year 2.   
 
Only two plots – C and D – continue to have around 50% survival after two years.  Plot C 
is a high quality Roemer’s fescue stand – FERO was dominant in 12 of 16 quadrats.  
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Achillea millefolium, Carex inops, Lomatium utriculatum, Poa pratensis, and Solidago 
sp. – all native perennial species except for Poa - were the most frequent other associates.  
Plot D was less diverse, and lacked the native fescue.  However, it also was dominated by 
Poa pratensis.  Other common species included both Lomatium nudicaule and L. 
utriculatum, Symphoricarpos albus, and Anthoxanthum odoratum.  Lower paintbrush 
survival was observed where a weedy annual grass Bromus hordeaceous (=B. mollis) 
was frequent. Anthoxanthum odoratum and Hypochaeris radicata also tended to occur in 
low-survival plots.   
 
By the second year, three plots were notable for low survival and low vigor.  No living 
plants remained in plots A or E.  Plot A is located adjacent to the Collins plot and is 
generally dominated by native species.  Plot E was adjacent to the highly disturbed 
prairie where several plants remained from Kirra Swenerton’s paintbrush outplanting 
experiment.   Plot F, a low quality site with weedy annual grasses, Hypochaeris, and 
Lomatium utriculatum,and Plot B, an intermediate-quality plot, also had high mortality.   
 
At the Prairie Overlook (NPS), higher mortality rates were observed than in the Smith 
Prairie outplantings.  In 2007, 62% of the plants were still alive, and this had delined to 
16% by 2008. Flowering also was lower, decreasing from 9% in 2007 to 2% in 2008.  
More detailed data on vigor was not collected, nor were notes made on associated 
vegetation.  Anecdotal observations, however, suggest that growth of non-native weeds 
was extensive in these restoration plots.  Competition with these plants appeared to 
present a formidable threat to the growth and survival of the outplanted paintbrush plugs. 
 
At Perego’s bluff, outplanting in the two, slightly separated areas exhibited essentially 
identical results with one another. Overall survival in the two areas was very similar to 
that observed at the Prairie Overlook. In 2007, 61% of the plants survived, declining to 
17% in 2008. 25% of the plants flowered in 2007, dropping to 11% in 2008 (Table 2). 
 
 
Table 2. Vigor and survival of 2006 paintbrush outplanting at Perego’s Bluff, 2007-2008.  
 

 
Veg-
Robust 

Veg-
Weak Flwr Dead Total 

2007 128 86 154 237 605 
% 0.21 0.14 0.25 0.39 1.00 
2008 28 6 68 508 610 
% 0.05 0.01 0.11 0.83 1.00 

 
 
2007 Outplanting 
Success of outplantings at Ft. Casey, Naas, and Forbes Point are being tracked by 
managers of those sites and the Washington Natural Heritage Program.  Generally, 
survival and flowering have been excellent at the first two sites, but have been poor at 
Forbes Point. 
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At Smith Prairie, first-season survival of paintbrush outplantings in the four plots varied 
from 50-71% (Table 3). This was lower than the 83% average first-year survival in the 
2006 outplantings. The highest percent flowering (9%) and greatest vigor was exhibited 
in plot D; the highest survival rate (71%) was in plot C. These two plots also exhibited 
the highest survival rates and most vigorous plants after year 2 with the 2006 
outplantings.  Based on the results of both these outplantings, these two areas appear to 
be most suitable for supporting golden paintbrush on Smith Prairie. They are in fairly 
close proximity to one another (Figure 1), and may reflect particularly suitable soils in 
that part of the prairie. 
 
 
 
Table 3. Vigor and survival of 2007 paintbrush outplanting at Smith Prairie, 2008.  
 

Block 
Veg-
Robust 

Veg-
Weak Flwr Dead Living Total 

B 50 105 1 95 156 251 
C 55 88 2 60 145 205 
D 78 57 21 90 156 246 
E 73 48 1 124 122 246 
       
B 0.2 0.42 0 0.38 0.62  
C 0.27 0.43 0.01 0.29 0.71  
D 0.32 0.23 0.09 0.37 0.63  
E 0.3 0.2 0 0.5 0.5  

 
 
 
At Bitte Baer Preserve on Waldron, results were fairly similar to Smith Prairie.  First-year 
survival was 85%, with 7% of the outplanted plugs flowering.  In contrast, outplanted 
paintbrush at Cedar Rock Preserve on Shaw Island grew poorly.  Only 26% survived, and 
none of these flowered.  
 
Conclusion 
Outplanting of paintbrush to augment extant populations appears to be a highly 
successful strategy for increasing the viability of these populations at two sites.  At Ft. 
Casey and Naas Preserve on Whidbey Island, numbers of golden paintbrush have been 
significantly increased by the outplantings that have taken place at both sites.  For 
reasons that are still unclear, augmentation plantings have not been successful at Forbes 
Point, despite repeated outplantings of large numbers of individuals at various locations 
at different proximities to the extant population. 
 
Efforts to establish new populations on Whidbey Island are still tenuous.  Two years of 
outplantings at Smith Prairie show some promise, particularly in two locations.  Repeated 
outplantings over several years on Perego’s Bluff at Ebey’s Landing have had very mixed 
success. Slightly over 100 plants were surviving at this site in 2008.  Some of these had 
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been alive for over 5 years, and had numerous flowering stems.  However, long-term 
survival rates were very low, and there was virtually no evidence of reproduction by seed. 
It still remains doubtful that this bluff is suitable for sustaining a viable population. 
 
Outplantings at two sites in the San Juan Islands yielded mixed results.   While first-year 
survival at the Waldron site was comparable to several other locations, vigor and 
flowering rates were only moderate.  On Shaw Island, survival was low, and those that 
did persist generally were weak, suggesting that this site is probably unsuitable for 
supporting paintbrush. 
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