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Executive Summary 
Success continues with the Mission blue butterfly project at Twin Peaks Natural area. This year 

we decided not to translocate adults from San Bruno Mountain, because egg numbers in 2013 

were much higher than previously recorded. Despite extreme drought conditions in 2014, a 

record high of 55 postdiapause larvae were noted. Adult and egg numbers dropped slightly, 

although they still remain relatively high. The Gardenside area continued to stand out as the 

Twin Peaks site with high larval numbers, the longest adult flight season, and the highest number 

of adults and eggs. While we don’t have a solid historical range of variability of Mission blue 

butterflies on Twin Peaks, estimates were that the population was in the hundreds. Our current 

estimate of ~200 adults bodes well for this project. 

 

Scrub removal to maintain grassland habitat and lupine planting to increase number, distribution, 

and species richness of host plants continue to be high priorities. The drought did limit planting 

opportunities this year.  

 

Partnerships were strengthened this year. Golden Hour Restoration Institute (Golden Hour) and 

SFRPD received a USFWS Partners for Fish and Wildlife grant for habitat management. They 

created a stewardship opportunity for volunteers who were willing to commit to the project for 

one year. Volunteers worked under close supervision of at least one permitted biologist. Golden 

Hour staff contributed an estimated 70 hours while volunteers contributed nearly 250 hours over 

eight volunteer days that included scrub removal, weed removal, planting, seeding, seed 

collection, grass cutting, and supporting education and instruction. 

 

In addition, the staff time usually dedicated to translocation was shifted to habitat management. 

SFRPD also spent more time collaborating with the Mission blue team at GGNRA, sharing 

propagation and outplanting techniques that are sure to benefit both parties.  

 

So far, we consider this project a success based on the following criteria from the Recovery 

Action Plan (Wayne et al. 2009): 

 Feeding [evidence] is observed on lupines. 

 Feeding [evidence] is observed on both release and additional lupines. 

 Free-flying adult butterflies observed in release areas. 

 Multiple observations of butterflies outside of release areas, indicating that the population 

is spreading. 

 Observation of both female and male butterflies on multiple days during the flight season 

in and near release areas. 

 Observation of eggs on multiple lupines on and near release plants. 

 Observation of prediapause feeding [evidence] on multiple lupines. 

 Continued high density of L. albifrons, within existing populations, using 2008 as a 

benchmark. 

 Increased distribution of L. albifrons into new areas adjacent to existing populations. 

 Increased density of L. variicolor within Mission Flats, eventually into the hundreds of 

plants. 

 Increased distribution of L. variicolor into new areas interspersed with L. albifrons. 

 Increased distribution and abundance of major native nectar sources. 
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 Control of key invasive species. 

 Management of annual grass buildup in selected areas. 

 

The translocation permit for this project expires in early February 2015. We intend to renew the 

permit, and this news has been received favorably from David Kelly at USFWS. We are 

considering translocations in 2015, pending post diapause larval results. 

Surveys 2014 
 

This year, we have attempted to estimate limits on total population size based on different life 

stages.  The key method is to use the 30 random plants used in larval and egg surveys to estimate 

a density per plant, and then use the lupine census by site (Gardenside = 635, Mission Flats = 

1,110, and Mission Ridge = 634 lupines of all species) to calculate the population size.  These 

procedures are a work in progress, and the numbers reported here should be considered 

preliminary.  

Larval surveys 
Surveys are conducted for postdiapause larvae and their feeding evidence. At each site, 30 

randomly selected plants are searched. In addition, searches are done on release plants (where 

adult translocated females were placed under mesh the previous flight season). A total of 55 

larvae were found in 2014, with feeding evidence found on 313 plants. Gardenside had 20, 

Mission Flats had 9, and Mission Ridge had 26 of the 55 larvae. Of 630 randomly searched 

plants, 184 had feeding evidence (29.2%) (Table 1). To compare, in 2013 feeding evidence was 

found on 11.6% of randomly searched plants.  
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Table 1. 2014 larval survey results 

 

 

 

An estimate of the detectable number of larvae each sampling period was calculated as: 

 

Total detectable larvae by site = # larvae/30 X total # lupines in site 

 

An estimate of the total number of plants with feeding evidence for each sampling period was 

calculated: 

 

Total lupines with feeding evidence by site = # lupines with feeding evidence/30 X total # 

lupines in site  

 

In Figures 1a-b, there is an increasing trend through the season at all sites for both larvae 

observed and feeding evidence.  For just observed larvae, there were peak estimated 280 larvae 

on 3/27. For feeding evidence, there were peak estimated 1338 lupines with at least one larva per 

Date Site 

Random 
Plants 

Feeding 
Evidence 

Random 
Plants 
Larvae 

Release 
Plants 

Feeding 
Evidence 

Release 
Plants 
Larvae 

2/13/2014 Gardenside  0  0 2 0 
2/13/2014 Mission Flats 0 0 0 0 
2/13/2014 Mission Ridge 0 0  1 1 
2/14/2014 Mission Flats 1 0 0  0 
2/14/2014 Mission Ridge 7 1 0 0 
2/14/2014 Gardenside 5 1 0 0  
2/22/2014 Mission Ridge 8 2 4 1 
2/22/2014 Mission Flats 4 0 3 0 
2/22/2014 Gardenside 2 1 6 0 
3/1/2014 Mission Ridge 7 2 7 2 
3/1/2014 Mission Flats 2 0 3 0 
3/1/2014 Gardenside 6 2 5 0 
3/6/2014 Gardenside 4 0 7 2 
3/6/2014 Mission Ridge 8 2 7 2 
3/6/2014 Mission Flats 13 0 9 2 
3/13/2014 Mission Ridge 7 1 9 2 
3/13/2014 Mission Flats 4 0 7 1 
3/13/2014 Gardenside 11 1 10 2 
3/20/2014 Mission Ridge 16 2 11 4 
3/20/2014 Mission Flats 16 1 7 2 
3/20/2014 Gardenside 11 1 11 3 
3/27/2014 Mission Ridge 19 2 8 2 
3/27/2014 Mission Flats 15 3 4 0 
3/27/2014 Gardenside 18 6 8 1 

Total  184 28 129 27 
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plant on 3/27.  Because there appeared to have been a staggered development, and early and late 

season observations do not necessarily have overlap, these are minimum estimates. 

 

 

Figure1a. Postdiapause larvae and b. Feeding evidence on 30 random plants 2014 

  

 

Larval sightings were much higher than previous years (Table 2). This may partly be due to a 

larger number of search days (9 compared with 3-5 in previous years) designed to catch both 

early emergence in the drought and to determine the full length of larval season. 

Table 2.  Larval survey results from previous years. 

Year 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 

larvae   1   1       14 3 6 5 55 
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The first observation of a post diapause larva on a L. formosus took place in January (before 

official surveys began). This was the earliest observation made any year. We also observed a 

Formica ant attending a larva (Figure 2). 

Figure 2. Postdiapause larva feeding on planted Lupinus formosus, attended by Formica ant 

(circled). 

  

Adult surveys 
Untimed walking surveys are conducted for adults. Because no adult translocations took place 

this year, we can be certain all adults eclosed at Twin Peaks.  

 

A total of 18 males and 5 females were noted over nine days (Table 3, Figure 3). This compares 

with 21 males and 6 females noted over five days in 2013. 12 were seen at Gardenside, 7 at 

Mission Ridge, 2 at Mission Flats, 2 at Mission Bowl. Peak flight was during the first two weeks 

of May. 
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This year we recorded 495 total minutes of observation. This is higher than previous years, 

capturing the full flight season. In other years, adult surveys have been truncated because focus 

has been on capturing adults at San Bruno Mountain for translocation. 

 

Table 3. 2014 adult survey results 

 

 

 

 

 

 

 

Date Site 
Adult 
Males 

Adult 
Females 

Total 
Adults 

4/8/2014 Mission Flats 0 0 0 
4/8/2014 Mission Ridge 0 0 0 
4/8/2014 Mission Bowl 0 0 0 
4/8/2014 Gardenside 0 0 0 
4/12/2014 Mission Ridge 1 0 1 
4/12/2014 Mission Bowl 0 1 1 
4/12/2014 Gardenside 0 1 1 
4/17/2014 Mission Ridge 2 0 2 
4/17/2014 Mission Flats 0 0 0 
4/17/2014 Gardenside 1 0 1 
4/24/2014 Mission Bowl 0 0 0 
4/24/2014 South Peak 0 0 0 
4/24/2014 Mission Ridge 0 0 0 
4/24/2014 Mission Flats 0 0 0 
4/24/2014 Gardenside 2 1 3 
5/1/2014 Mission Ridge 2 1 3 
5/1/2014 Mission Flats 1 0 1 
5/1/2014 Mission Bowl 1 0 1 
5/1/2014 Gardenside 2 0 2 
5/10/2014 Mission Ridge 0 0 0 
5/10/2014 Gardenside 1 0 1 
5/15/2014 Mission Ridge 1 0 1 
5/15/2014 Mission Flats 1 0 1 
5/15/2014 Mission Bowl 0 0 0 
5/15/2014 Gardenside 2 1 3 
5/21/2014 Mission Bowl 0 0 0 

5/21/2014 Mission Ridge 0 0 0 
5/21/2014 Mission Flats 0 0 0 
5/21/2014 Gardenside 0 0 0 
5/29/2014 Mission Bowl 0 0 0 
5/29/2014 Mission Flats 0 0 0 
5/29/2014 Mission Ridge 0 0 0 
5/29/2014 Gardenside 1 0 1 

Total  18 5 23 



8 

 

Figure 3. Total adults 2014 

 
 

 

The total adults observed peaked on May 1 (7 total). TRA (1984) provided an equation to 

convert number of butterflies per hour observed to butterflies per hectare by multiplying by 8.1. 

Multiplying this by the number of grassland hectares in the four subareas at Twin Peaks (1.32 

ha), a daily population estimate for each sample day was calculated.   

 

Total butterflies = 8.1* butterflies/hr * 1.32 ha  

 

The estimates were then interpolated day by day and summed over the season, for a total of 1038 

butterfly days.  In order to convert to number of individuals,  

 

 Total butterflies = sum daily estimates * (1-daily survival rate) (Figure 4). 

 

Arnold (1983) estimated daily survival rates between 0.8 and 0.9/day.  The final adult estimate 

therefore ranges between 137 and 274.  The midpoint survival rate is 0.85, which leads to an 

estimate of 206 butterflies, both males and females.  The sex ratio from Arnold’s study was 1:1, 

so the estimate for number of females ranges from 68 to 137, with a midpoint of 103. 

 

While San Bruno Mountain has larger habitat with fewer edges, the Arnold Slope where the 

conversion of butterflies per hour to total butterflies was calculated has local densities of lupines 

that are comparable to Twin Peaks. Barring more extensive studies at Twin Peaks, this appears to 

be a reasonable rate. This is confirmed later in our summary of population estimates, in which 
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Twin Peaks larval surveys, adult surveys, and egg surveys provide fairly comparable population 

estimates. 

 

 

Figure 4. Estimate of butterflies per day, 2014 

 
 

2013 still has the highest number of adults observed since 1997 (Table 4). Not taking 

translocated adults into account, 2014 had similarly high numbers to 2013. 

 

Table 4.  Adult survey results from previous years.  

Year 1997 2001 ‘02 ‘03 ‘04 ‘05 ‘06 ‘07 ‘08 ‘09 ‘10 ‘11 ‘12 ‘13 ‘14 

Females 3                   6 2 1 6 5 

Males 6   1   1           11 5 6 21 18 

Unidenti-
fied 1                          

 

Subtotal, 
unreleased 
adults 10 0 1 0 1 0 0 0 0 0 17 7 7 27 

 
 

23 

Additional 
released 
females                   22  0 40 11 38 

 
 

0 

Additional 
released 
males                      0 20 5 20 

 
 

0 

total adults 10 0 1 0 1 0 0 0 0 22 17 67 23 85 
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Surveys are conducted for eggs. At each site, 30 randomly selected plants are searched. In 
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females were placed under mesh the previous flight season). In 2014, all searched plants were 

randomly selected, because no adults were released this year. 

 

During egg surveys, two pre-diapause larvae were seen on 5/29, one at Mission Ridge and one at 

Gardenside. Pre-diapause feeding evidence was widespread, though not quantified. 

 

There were still no eggs or other Mission blue activity noted on any Lupinus variicolor, but 

heavy use of Lupinus formosus was noted. 

 

As in previous years, eggs were not evenly distributed (Table 5). Gardenside again stood out 

with 44% of randomly searched plants having eggs, compared with 23% at Mission Flats and 

26% at Mission Ridge. Gardenside had 277 eggs (57% of the eggs at Twin Peaks), compared 

with 55 (11%) at Mission Flats and 157 (32%) at Mission Ridge. 

   

Table 5. 2014 egg survey results. All searched plants were randomly selected, because no adults 

were released this year. 

Date Site 

# Total 
Plants 
with 
Eggs 

Total# 
of 

Eggs 

Total # 
Plants 

Surveyed 
for Eggs 

5/1/2014 Gardenside 8 28 30 

5/1/2014 Mission Ridge 0 0 30 

5/1/2014 Mission Flats 2 2 30 

5/8/2014 Mission Ridge 4 55 30 

5/9/2014 Mission Flats 7 9 30 

5/9/2014 Gardenside 11 19 30 

5/15/2014 Mission Flats 8 13 30 

5/15/2014 Mission Ridge 12 24 30 

5/15/2014 Gardenside 14 43 30 

5/22/2014 Gardenside 14 36 30 

5/22/2014 Mission Flats 11 21 30 

5/22/2014 Mission Ridge 14 37 30 

5/29/2014 Mission Ridge 9 41 30 

5/29/2014 Gardenside 19 151 30 

5/29/2014 Mission Flats 7 10 30 

Total  140 489 450 
 

An estimate (Figure 5) of the total number of eggs (fresh and hatched) each sampling period was 

calculated: 

 

Total eggs by site = eggs/30 X total # lupines in site 
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Figure 5. Egg estimate 2014 

 
 

The estimated total number of eggs each week was summed to create a first-order estimate of 

total eggs deposited over the course of the season.  We assume complete turnover of eggs each 

week, so there is no double counting.  The seasonal total across all sites is estimated at 11,216 

eggs.   

 

In 2009, the 22 adult females produced an estimated 817 eggs on random plants, plus 73 on the 

release plants (total 890).  Each translocated female, therefore, laid about 40 eggs assuming no 

resident MBB females. Assuming that half of each female’s eggs were already deposited on San 

Bruno Mountain prior to translocation, the estimate of lifetime fecundity per female = 80 eggs.  

Therefore, 

 

 Total females = Total eggs/80 = 140 females 

Previous egg surveys 
For comparison: 

In 2008, prior to any releases, we counted 43 eggs over 3 surveys. 

In 2009, after our pilot release of 22 females, we counted 242 eggs over 4 surveys. 

In 2010, with zero releases, we counted 42 eggs over 4 surveys. 

In 2011, after releasing 40 females, we counted 647 eggs over 4 surveys. 

In 2012, after releasing 11 females, we counted 273 eggs over 3 surveys. 
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In 2013 after releasing 38 females, we counted 1120 eggs over just 2 surveys. It is likely the egg 

count would have been even higher if more surveys had been done, as in previous years. 

In 2014, with no adults released, we counted 489 eggs over 5 surveys. 

 

 

Egg recordings dropped from last year’s high of 1120 eggs in two survey days to 489 over five 

surveys days (Table 6).  

 

Table 6.  Egg survey results from previous years. 

Year 2001 ‘02 ‘03 ‘04 ‘05 ‘06 ‘07 ‘08 ‘09 ‘10 ‘11 ‘12 ‘13 ‘14 

Eggs 14 103 23 84 143 43 22 43 147 42 295 273 1120 489 
 

Summary of population estimates 
Three estimates of MBB numbers were calculated this year, along with a mortality rate from 

larvae to adult (which includes predation, disease, parasitoids, and weather) (Table 7). 

 

Table 7. MBB population estimates at different life stages, 2014. 

Life Stage Estimate Notes 

Postdiapause feeding evidence 1338 lupines Assumes at least one larva per lupine; 

80%-90% mortality to adult stage 

Adults 137-274 Daily survival range 0.8-0.9 

Eggs 11,216 140 females @ 80 eggs/female 

 

These estimates all suggest that the total number of female MBB at Twin Peaks in 2014 was on 

the order of 69-140 females.  Given that a total of 111 females were translocated over four 

release years since 2009, each with ~ 50% of her eggs remaining, the Twin Peaks population in 

2014 has likely exceeded the inputs (reproductive output of 55 females) to date as of 2014. 

 

These estimates will be refined, and sensitivity analysis will be done at a future date, but the 

order of magnitude (~100 females) should not substantially change. We will continue to compare 

our work with Lindzey and Connor (2010), monitoring different life stages to determine how 

best to refine our population estimates. 

Adult Relocations 
Due to the high number of eggs found in 2013, no adults were translocated in 2014. 

Habitat Management 
We are pleased with the progress SFRPD and Golden Hour Restoration Institute have made 

through their grant from USFWS’s Partners in Fish and Wildlife Program [Award 

F13AC00712]. This funding has been used to supplement existing on-the-ground habitat 

management and has provided for additional stewardship activities deemed crucial for this 

project. The importance of this work was underscored by last year’s lupine mapping, which 

showed that managed habitat improves, and unmanaged habitat degrades quickly. SFRPD was 
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also able to increase habitat management efforts because no translocations were conducted this 

year, freeing up additional staff time. 

 

Under the grant, 14 volunteers committed to participating in at least six work days on Twin 

Peaks. A total of eight work days occurred between August 1, 2013 and November 1, 2014. 

Volunteers worked under close supervision of at least one permitted biologist. Golden Hour staff 

contributed an estimated 70 hours while volunteers contributed nearly 250 hours over the course 

of eight volunteer days. These eight “peak experience” volunteer days took place in occupied 

habitat, and included growing and outplanting native host and nectar plants, direct seeding lupine 

trials, invasive removal (fennel, thistles, radish, mustard, alyssum, English plantain, non-native 

annual grasses), and seed collection (Figure 6).  

 

Habitat management success is predicated on balancing our skill sets: SFRPD provides regular 

scheduled workers, property oversight, and nursery infrastructure and Golden Hour brings 

additional planning, outreach, volunteer management, and recruitment.  

 

A sample handout from a workshop is attached in Appendix A.  

  

Figure 6. Typical on-site instruction provided at the workshops. 

 

Scrub management 
Scrub encroachment will be a long-term management issue at Twin Peaks. Historical photos 

using Google Earth show how the grasslands at Twin Peaks have been invaded from 1938 to 

2014 (Figure 7a-b). 
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Figure 7a. Twin Peaks 1938; b. Twin Peaks 2014. 
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Between SFRPD and Golden Hour volunteers, about 5000 ft
2
 of coyote brush scrub has been 

removed from key habitat (Figure 8). The focus has been on expanding habitat at Gardenside, 

which has the longest Mission blue flight season and the highest number of adults and eggs. 

 

 
Figure 8. Golden Hour volunteers removing coyote brush on Mission Ridge in August 2014. 

 

Kwan and Crooker (2014) document that the average Mission blue range is only 30-40 meters, 

with a maximum travel distance of about 150 m. They are focusing on creating lupine corridors 

between occupied sites in the Golden Gate National Recreation Area. Mission Ridge is within 

100 m of Mission Bowl and Mission Flats, but nearly 300 m from Gardenside. While there are 

some clusters of lupine between Mission Ridge and Gardenside, we suggest focusing additional 

efforts on expanding habitat to connect Gardenside to the other Mission blue habitat on Twin 

Peaks. Both scrub removal and lupine planting will be required. 
 

Weed control 
Tall grasses around lupines appear to decrease oviposition rates. After positive experimental 

results from our grass clip study, we supervised volunteers in grass clipping on Mission Ridge 

(Figure 9), although we opted to forego substantial grass clipping this year due to the drought-

driven delay of grass growth. Volunteers also removed fennel, thistles, radish, mustard, alyssum, 

and English plantain. Other weeds were also managed throughout Twin Peaks including the 
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ongoing annual treatment of approximately 5000 ft
2
 of Oxalis pes-caprae within and adjacent to 

critical habitat and 5000 ft
2
 of cotoneaster and invasive shrubs along roadsides adjacent to MBB 

habitat. Approximately 10,500 ft
2
 of other weeds such as fennel, thistles, broom, radish, echium, 

valerian, mustard, alyssum, and English plantain were controlled by volunteer and SFRPD staff 

near and within MBB habitat (Figure 10). 

 

Figure 9. Volunteers clipping tall grasses near lupines. 

 
 

Figure 10. Volunteer removal of mustard (Brassica nigra) near the edge of the Mission Ridge 

grassland. 
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Seed collection 
Volunteers and staff coordinated two rounds of seed collection: one for Lupinus species and 

another for nectar plants (Figure 11). Seeds are stored with the SFRPD.  

 
Figure 11. Collecting silver bush lupine at Gardenside.  

 
 

Planting 
The 2014 water year was extremely dry. The 30-year average (1981-2010) for Twin Peaks is 

58.7 cm of precipitation, and only 29.6 cm fell in 2014 (Table 8). 

 

Table 8. Precipitation records for Twin Peaks (Westmap 2014) 

   

 

Less than 1.5 inches of rain had fallen by January 2014. Based on extreme drought conditions, 

planting and seeding efforts this year were significantly reduced. The following plants were 

planted at Mission Ridge only, as it is the most feasible site to reach with water from SFRPD’s 

mobile tank truck. 

Yearly 

Precipitation (cm)

Oct 2007-Sep2008 42.3

Oct 2008-Sep2009 42.2

Oct 2009-Sep2010 57.7

Oct 2010-Sep2011 67.0

Oct 2011-Sep2012 38.0

Oct 2012-Sep2013 40.8

Oct 2013-Jul2014 29.6
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 10 Achillea millefolium 

 10 Phacelia californica 

 10 Eriogonum latifolium 

   5 Lupinus variicolor 

 20 Lupinus albifrons 

 75 Lupinus formosus 

 

Staff is propagating approximately 230 host and nectar plants for installation in the 2014/2015 

planting season, including about 150 lupines.  Due to seed limitation, only 17 L. formosus have 

been propagated for the 2014/2015 season. A record of planted lupines is presented in Tables 9 

and 10. 

 

Table 9. Total lupines planted since 2002 

Lupinus albifrons 678 

Lupinus formosus 584 

Lupinus variicolor 479 

All lupine species 1741 

Gardenside, Lupinus albifrons 47 

Gardenside, Lupinus formosus 119 

Gardenside, Lupinus variicolor 75 

Gardenside, all lupine species 241 

Mission Bowl, Lupinus albifrons 94 

Mission Bowl, Lupinus formosus 110 

Mission Bowl, Lupinus variicolor 50 

Mission Bowl, all lupine species 254 

Mission Flats, Lupinus albifrons 215 

Mission Flats, Lupinus formosus 145 

Mission Flats, Lupinus variicolor 166 

Mission Flats, all lupine species 526 

Mission Ridge, Lupinus albifrons 200 

Mission Ridge, Lupinus formosus 220 

Mission Ridge, Lupinus variicolor 171 

Mission Ridge, all lupine species 591 

Other sites, Lupinus albifrons 65 

Other sites, Lupinus formosus 0 

Other sites, Lupinus variicolor 60 

Other sites, all lupine species 191 
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Table 10. Lupine planting history at Twin Peaks 

Planting Year Site Species Number 

2002/03 Unknown Lupinus albifrons 5 

  Lupinus variicolor 10 

2003/04 Mission Flats Lupinus albifrons 90 

  Lupinus variicolor 90 

2004/05 Mission Flats Lupinus albifrons 40 

2005/06 South Peak, South Lupinus albifrons 60 

  Lupinus variicolor 50 

2006/07 South Peak, North Lupinus albifrons 57 

  Lupinus variicolor 9 

2008/09 Mission Flats Lupinus variicolor 11 

 Mission Ridge Lupinus albifrons 80 

  Lupinus variicolor 9 

2009/10 Gardenside Lupinus formosus 25 

  Lupinus variicolor 25 

 Mission Bowl Lupinus albifrons 29 

 Mission Flats Lupinus albifrons 10 

  Lupinus formosus 10 

  Lupinus variicolor 10 

 Mission Ridge Lupinus albifrons 30 

  Lupinus formosus 25 

  Lupinus variicolor 45 

2010/11 Gardenside Lupinus albifrons 27 

  Lupinus formosus 29 

  Lupinus variicolor 40 

 Mission Bowl Lupinus albifrons 40 

  Lupinus formosus 20 

  Lupinus variicolor 40 

 Mission Flats Lupinus albifrons 40 

  Lupinus formosus 20 

  Lupinus variicolor 40 

 Mission Ridge Lupinus albifrons 40 

  Lupinus formosus 25 

  Lupinus variicolor 40 

2011/12 Gardenside Lupinus albifrons 10 

  Lupinus formosus 30 

  Lupinus variicolor 10 

 Mission Bowl Lupinus albifrons 15 

  Lupinus formosus 40 

  Lupinus variicolor 10 

 Mission Flats Lupinus albifrons 15 

  Lupinus formosus 40 

  Lupinus variicolor 10 

 Mission Ridge Lupinus albifrons 10 



20 

 

  Lupinus formosus 45 

  Lupinus variicolor 15 

2012/13 Gardenside Lupinus albifrons 10 

  Lupinus formosus 35 

 Mission Bowl Lupinus albifrons 10 

  Lupinus formosus 50 

 Mission Flats Lupinus albifrons 20 

  Lupinus formosus 75 

  Lupinus variicolor 5 

 Mission Ridge Lupinus albifrons 20 

  Lupinus formosus 40 

  Lupinus variicolor 5 

2013/14 Mission Ridge Lupinus albifrons 20 

  Lupinus formosus 75 

  Lupinus variicolor 5 

 

There are now small clusters of reproductive Lupinus formosus at all three release sites. 

Continuing scrub removal and expanding Lupinus formosus patches continues to be a priority. 

All L. formosus propagated in 2014 to be planted this coming winter 2014/2015 are from San 

Francisco populations, as we did not renew our collection permit for San Bruno Mountain in 

2014. 

 

SFRPD staff recently met with the GGNRA and received their draft report on lupine 

diversification on their lands (Kwan and Crooker 2014). We continue to share best practices with 

the GGNRA regarding propagation protocols and field survival of plantings. Some interesting 

findings of theirs include: 

 

 Reducing or eliminating the use of water polymer gel in the planting holes since it rarely 

improved planted lupine survival in rocky sites, and it seemed to attract wildlife which 

damaged or dug up plants. 

 Fungal die back was noted in the nursery. 

 Lupines did best in sites with >40% bare ground, mixed native or native only grasslands, 

and looser soils. 

 L. formosus did better in looser, deeper soil, on moister slopes. 

 

Some of their other findings are contrary to what works on our site. We prefer not to pinch 

leaves off lupines to reduce water use, as that creates potential fungal infection sites. We have 

found lupine dieoff occurs in the nursery during early rains, so we do not plant as late as 

February. We find rice straw does not stay in place, but that Baccharis skeletons may work 

instead. 

 

Our own findings this year include: 

 Sowing L. formosus seeds in the nursery later in the year (Sept/Oct) results in lower 

nursery mortality.  

 Planting early in the rainy season also helps and planting into sites with deeper soils with 

more sandstone, clay and less rock resulted in improved field survival.  
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 Watering for the first couple months increases survivorship. This has been particularly 

critical during this low precipitation year. Plants were installed in mid-December 2013 

and watered immediately then monthly for the following four months with about 500-

1000 ml per plant. 

 We have also had trouble with above ground herbivory and skunks or ravens pulling up 

plants by the roots to get at insects or moisture in the root ball. We suggest caging or 

covering the plantings with coyote brush skeletons left over from previous season’s scrub 

removal to protect new plants. We also suggest planting into exposed soil in recent scrub 

removal sites or scraping the planting area beforehand to reduce weed competition and 

planting in dense clusters for easier aftercare. 

 There is a notable lag time from reintroduction of a lupine species and the build-up of 

seed bank and subsequent germination flush. This was the case with the 90 L. variicolor 

planted prior to the butterfly release project at Mission Flats in January of 2004. The 

baseline lupine census conducted in 2008 only recorded 2 L.variicolor surviving at this 

site.  Over the subsequent 5 years, a total of only 76 L.variicolor were planted at Mission 

Flats. Despite the low numbers included in supplemental plantings, a notable population 

increase was not quantified until 2013 when the L. variicolor population jumped to 128 

individuals, primarily occurring in the vicinity of the original 2004 planting. 

 Survivorship of individual plants was higher when the plants were spaced 6”-10” on 

center. This close spacing allowed for greater survivorship even in a drought year. 

 There was a visible spike in the Genista broom moth (Uresiphita reversalis) population 

this year. Widespread, heavy defoliation of Genista monspessulana and Lupinus arboreus 

was observed at Twin Peaks and throughout San Francisco parklands. Despite this boom 

and a history of Genista moths’ utilization of known quinolizidine-bearing fabaceous 

species, including L. albifrons, L. arboreus, and L. variicolor (Leen 1997), no substantial 

defoliation of Mission blue host lupine species was qualitatively observed. This may be 

due to timing, as the most noticeable effects of the Genista moth larvae appeared to have 

occurred in the late summer and fall, after the foliage of L. albifrons and L. formosus 

completed their seasonal dieback. 

 

Plans for 2015 

Translocations 

 Consider continuing translocations of adults from San Bruno Mountain in 2015 and 

beyond. Each year the team (SFRPD, Liam O’Brien, Creekside, USFWS) will discuss 

post diapause larval survey results and determine whether to translocate adults that 

season. 

Surveys 

 Continue post diapause larval surveys. 

 Continue adult surveys. 

 Continue egg surveys.  

 If resources allow, when conducting larval and egg surveys, lupine species should be 

surveyed separately to quantify relative use. This will test assumption of L. formosus host 
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preference, for example. Survey up to 30 plants per species per management area (as 

available). Lower numbers may be used if 30 plants cannot be located. 

 If financial resources allow, check accuracy of fresh vs. hatched egg results.  Are we 

correct in our assumption that though hatched eggs may look similar to fresh eggs for the 

first day or so, they dry up within a week and disappear and are unlikely to be double 

counted in the following week’s survey? Track individual egg fates on specific release 

plants. Survey plant for eggs before release, note/mark eggs the first day post-release. 

How many? How long until they hatch? How long until hatched eggs are no longer 

visible? This could be a student project. 

 If resources allow, establish occupancy at non-release sites: West Slope, Peaks, etc. 

Examine 30 random plants at peak of season for eggs. 

Habitat management 

 Continue to remove coyote brush, especially in areas where corridors can connect two 

lupine patches. Besides maintaining existing sites, creating a corridor between 

Gardenside and Mission Ridge is the highest priority. 

 Continue planting all three species of lupine, including direct seeding trials. Consider pre-

germination treatment for broadcast seed (24-hour soaking). Broadcast only if soil is 

sufficiently moist and substantial rain in the forecast indicates soil moisture will remain 

consistent. 

 Continue L. formosus seed collection from San Bruno Mountain, under renewed permit 

by SFRPD. 

 Target plantings in open areas. The steep, grassy, deep-soiled slope north of the main 

Gardenside lupine population is the highest priority. Scrape planting area with a McLeod 

or hoe before planting as needed to create some bare ground.  

 Install Baccharis skeletons around plantings to protect from ravens. 

 Continue to control weed encroaching in key habitat and near the edges including thistles, 

mustards, and non-native annual grasses as appropriate. 

 Evaluate annual grass height prior to the start of the flight season and determine if it 

would be useful to hand-clip grasses around lupines. 

 

Conclusion 
We are pleased to find further evidence of reproductive success of Mission blue butterflies at 

Twin Peaks Natural Area. The high numbers of post-diapause larvae, adults, and eggs signals the 

success of the project. While some numbers decreased slightly this year, we are pleased to see 

the Mission blues continue to complete their life cycle at Twin Peaks even without 

translocations, especially during this extremely dry year. 

 

To continue supporting this population, we would like to consider translocations in the future. 

Our USFWS permit expires in early February 2015, and we have indicated our intention to 

renew it. David Kelly at USFWS has expressed support of this renewal. 

 

Reducing scrub and increasing lupines numbers, distribution, and species richness continues to 

be an important priority at Twin Peaks. We are excited to continue sharing information with the 
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staff at GGNRA, and intend to incorporate some of the techniques that have worked for them. 

We hope they will find our experiences helpful as well as we develop a collaborative network of 

Mission blue professionals. 

 

We want to thank USFWS and its Partners in Wildlife Program, and both David Kelly and Kate 

Symonds in particular, for their support for this project. The San Francisco Bay Wildlife 

Society’s funding for 2013 monitoring, reporting, and translocations was instrumental in 

continuing this project. The Partners in Fish and Wildlife grant has been key to increasing 

needed on-the-ground restoration work, and creating a committed core of well-educated 

volunteer site stewards.  
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Appendix A: Sample Golden Hour Restoration Institute 
Workshop Handout 
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