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Executive Summary  
The goal of this project is to enhance a small Bay checkerspot butterfly (Euphydryas editha bayensis) 

population in restored habitat at Tulare Hill in San Jose, CA. Extant populations from Coyote Ridge in Santa 

Clara County numbering in the hundreds of thousands were the source of the translocated larvae.  

This year there was one postdiapause larva found, which was the same number of postdiapause larvae found in 

2021. At this low density, we estimate the larval population was in the low 100s. Previous years saw two 

postdiapause larvae in 2020, zero in 2019, one in 2018, zero in 2017, four in 2016, 44 in 2015, and six in 2014. 

Even with the low population estimate this year, habitat on Tulare Hill is still high in quality, with decent cover 

of the host plant Plantago erecta. The downside is that plants can develop and senesce quickly here. The 

overall trend of warmer spring temperatures may lead to premature host plant senescence; climate change 

could render this site inhospitable. 

The source population for this effort is nearby Coyote Ridge. The Kirby Canyon Butterfly Reserve within Coyote 

Ridge has largely increased since a historic low in 2018, but showed a possible slight decline in 2022. The larger 

Coyote Ridge population dropped from moderate numbers the last three years to a low similar to 2018. The Kirby 

Canyon Butterfly Reserve was an important refuge against declining numbers throughout the rest of Coyote Ridge 

in 2022. No larvae have been transferred to Tulare Hill since 2016. Creekside Science is also involved with 

ongoing introduction monitoring at Edgewood Preserve (Niederer et al. 2022) and has completed a reintroduction 

project at San Bruno Mountain (Weiss et al. 2022), both in San Mateo County. 

In 2022 four adult Bay checkerspot butterflies were observed over a very short 2-week flight season. This is 

the shortest flight season since monitoring began in 2013. Five butterflies were observed last year over a 

slightly longer flight season of three weeks. The highest number of adults observed since this project began 

was 268 in 2015 (which was a translocation year) and the lowest number of adults was one adult observed in 

2018. No larvae were translocated from 2017 through 2022. 

In 2022, March and April were considerably warmer than average. Early precipitation allowed for timely 

germination of Plantago, however this year again Plantago and Castilleja densities were among the lowest 

values historically. Plantago had already dipped below the 10 plants/m2 critical threshold by the fourth week of 

March, merely one week after peak flight and during the same week the small amounts of Castilleja had fully 

senesced. This yearôs historically limited availability of host plants for larval use, combined with a very short 

adult flight season and warmer than average March and April months, does not bode well for next yearôs larvae 

and adult numbers on Tulare Hill. 

We note that the number of butterflies estimated on Tulare Hill in 2022 is within the historical range of 

variability observed since 1987, and that this population has historically been vulnerable to crashes and local 

extirpation following poor weather. It remains to be seen how Bay checkerspots fare with the difficult climate 

conditions they are likely to face, with Tulare Hill being one of the driest and most difficult locations they 

inhabit. 

At this point we do not anticipate translocating in 2023, although that decision could be changed based on 

dramatic increases in larvae at the source population or other factors. 

Funding for this project was provided from the Metcalf Energy Center (Calpine), as procured through Land 

Trust of Santa Clara Valley (LTSCV) (formerly the Silicon Valley Land Conservancy). We remain grateful to 

our many partners who help with permitting, access, funding, management, and volunteer hours: Santa Clara 

County Parks, U.S. Fish and Wildlife Service, LTSCV, Calpine, and PG&E. 
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Tulare Hill Background  
The 339-acre Tulare Hill is currently zoned A-20 (Agriculture, 20-acre minimum) and is divided into four 

parcels: the approximately 116-acre Metcalf Energy Center Ecological Preserve (owned by LTSCV); PG&Eôs 

approximately 45-acre transmission line corridor; Santa Clara Valley Habitat Agencyôs approximately 37 acres 

(purchased in 2019 from Tony Duong); and Santa Clara County Parkôs approximately 141 acres (Map 1). 

PG&Eôs parcel includes 115, 230, and 500-kilovolt (kV) overhead electric transmission towers and lines that 

bisect Tulare Hill in a roughly east-to-west corridor.  

From 2001 to mid-2008, grazing on Tulare Hill had been restricted to the LTSCV parcel, pending a Safe Harbor 

Agreement between the U.S. Fish and Wildlife Service and PG&E, which built a fence bordering their parcel and 

the LTSCV parcel. This fence eliminated grazing from the northern portions of the hill, leading to increased annual 

grass invasion, associated thatch increase, and reduction of Bay checkerspot host and nectar plants. This habitat 

degradation caused by lack of grazing has been well documented in LTSCVôs annual monitoring reports. PG&E 

received their Safe Harbor Agreement in 2008, which requires PG&E to manage their property for Bay 

checkerspot butterfly habitat while releasing them from ñtakeò liability during normal business operations. On June 

25, 2008, cows were returned to the northern side of Tulare Hill.  

In 2010, the northern parcel was acquired by Santa Clara County Parks. They have been informed about history 

and grazing management issues on Tulare Hill as a whole and have expressed positive responses to resource issues 

and adjacent checkerspot translocations. 

Improving habitat on all the parcels of Tulare Hill is critical to maintaining the large, topographically 

heterogeneous habitat the Bay checkerspot requires to survive. By 2011, nonnative grass and thatch cover 

decreased and Bay checkerspot host and nectar sources increased to create high quality habitat. A checkerspot 

translocation effort appeared likely to succeed in bolstering the current population against extirpation.  
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Map 1. Tulare Hill property boundaries 
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Weather Summary  
Average annual precipitation from 1981 to 2010 averaged 58.9 cm at the site and will be considered the baseline 

for the project (WestMap 2014). The project has spanned both dry and wet years, with 9 of the 11 years having 

below average rainfall (Table 1). Timing of precipitation affects Bay checkerspot butterfly development and 

survivorship more than just total precipitation. Details of precipitation timing in previous years can be found in 

previous reports. Conditions in 2021 and 2022 are described here because weather in both those years affected 

survivorship in 2022. 

In 2021, precipitation was very low at 25.7 cm, which is about 44% of average. Precipitation only fell in 

November through April and was well below average (and well below 5 cm) for all these months except for 

January, where precipitation was slightly above average at 14.8 cm. The last precipitation fell on April 26 (Figure 

1). 

In 2022, precipitation was higher than last year at 37.1 cm, but was still only about 63% of average. The pattern of 

precipitation was heavily weighted to the beginning of the water year. An unusual 10.7 cm fell in October, and 18.1 

cm fell in December. In fact, 81% of the 2022 water year precipitation fell October-December 2021. Almost no rain 

fell January-March, but April rains extended the growing season for many taxa. The 2.1 cm that fell in September is 

technically included in this water year, but certainly had no effect on the vegetation and BCB results reported here 

for earlier in the year (Figure 2). 

  
Tulare Hill  
Yearly Precipitation (cm) 

Oct 2011-Sep 2012 29.6 

Oct 2012-Sep 2013 33.4 

Oct 2013-Sep 2014 23.3 

Oct 2014-Sep 2015 42.6 

Oct 2015-Sep 2016 53.6 

Oct 2016-Sep 2017 77.7 

Oct 2017-Sep 2018 30.0 

Oct 2018-Sep 2019 59.7 

Oct 2019-Sep 2020 35.2 

Oct 2020-Sep 2021 25.7 

Oct 2021-July 2022 37.1 

Average 1981-2010 58.9 

Table 1. Yearly precipitation records for Tulare Hill, 58.9 cm average for 1981-2010 (WestMap 2022, 2021, 2020, 

2019, 2014) 
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Figure 1. Monthly precipitation record for Tulare Hill in 2021, 58.9 cm average for 1981-2010 (WestMap 2021, 

2014) 

  

Figure 2. Monthly precipitation record for Tulare Hill in 2022, 58.9 cm average for 1981-2010 (WestMap 2022, 

2014) 

Cool March and especially April temperatures favor checkerspots, as they allow host plants to stay fresh longer 

as prediapause larvae race to the fourth instar when they can enter diapause. In 2021, March was cooler than 

average and April was warmer than average. In 2022, both March and April were considerably warmer than 

average (Table 2). 
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  March April 

2012 15.9 18.5 

2013 19.6 21.7 

2014 19.9 20.3 

2015 21.9 19.9 

2016 18.5 20.7 

2017 18.8 19.1 

2018 16.5 20.2 

2019 16.3 21.4 

2020 16.1 20.3 

2021 16.8 21.0 

2022 20.3 21.1 

Average 1981-2010 18.2 20.6 
Table 2. Tulare Hill average maximum temperature (ęC) (WestMap 2022, 2021, 2020, 2019, 2014) 

Coyote Ridge Source Population  
Larval numbers throughout the source population (Coyote Ridge) are shown in Table 3. The Kirby Canyon 

Butterfly Reserve within Coyote Ridge has largely increased since a historic low in 2018, but showed a possible 

slight decline in 2022. The larger Coyote Ridge dropped from moderate numbers the last three years to a low 

similar to 2018. The Kirby Canyon Butterfly Reserve was an important refuge against declining numbers 

throughout the rest of Coyote Ridge in 2022. 

 

 

*Confidence intervals across Coyote Ridge have not been calculated. 

Table 3. Kirby Canyon (the Kirby Canyon Butterfly Reserve) is 250 acres within the larger ~7000 acres of Coyote 

Ridge. The Kirby Canyon numbers are shown with 95% confidence intervals. 

 Kirby Canyon Coyote Ridge* 

2011 94,399 ± 32,025 533,426 

2012 131,627 ± 37,606 473,344 

2013 246,697 ± 46,487 1,252,149 

2014 91,755 ± 35,136 776,478 

2015 190,756 ± 70,059 2,102,400 

2016 45,281 ± 15,827 377,082 

2017 11,882 ± 4,343 377,841 

2018 5,457 ± 3,959 220,884 

2019 15,568 ± 10,155  894,475 

2020 108,148 ± 53,190 694,777 

2021 186,547 ± 41,580 791,529 

2022 170,149 ± 42,613 230,052 
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Previous Bay Checkerspot Butterfly Monitoring at Tulare Hill  
Postdiapause larvae were detected during surveys in 2002 and 2003. One adult was observed in flight each year 

from 2005-2008. Larvae counts were not conducted on Tulare Hill in full from 2008 to 2013. (In 2008, some cool 

and very cool plots were surveyed.) No adults were observed from 2009-2010. In 2011, two adults were observed, 

and in 2012 one adult was observed. The presence of these adults suggested the Tulare Hill population was 

persisting at very low density, on the order of <100 individuals. Even with habitat improvements, the Bay 

checkerspot population was not passively increasing.  

Larval Monitoring  
Formal postdiapause larvae monitoring began in 2014 after larval introductions were initiated. This year, 

monitoring took place February 2 and February 7, 2022. Monitors spend ten person-minutes searching for the first 

larva in a plot. Then the clock is reset and the official ten person-minute clock begins. If none are found, the 

monitors spend a full 20 person-minutes searching. There are 27 larval plots on Tulare Hill, stratified by 

topoclimate (very warm to very cool, based on spring equinox insolation). Areas of higher solar insolation (steep, 

south-facing slopes) are mapped in red, with low insolation (steep, north-facing slopes) shown in blue (Map 2).  

In 2022, one larva was found (Map 3). This is the same number of larvae found in 2021 and is compared with a 

high of 44 larvae in 2015 (Table 4). Note that the absolute number of larvae found does not scale precisely with the 

population estimate: The estimates are affected by where the larvae are found. When two or fewer larvae are found 

on the entire hill, the estimates become very rough.  

Considering that in 2022 only one larva was found, we estimate the larval population was in the low 100s. This is 

down from an estimated high of 20,000 in 2015 (Table 4).  

Maps of sightings from 2014 to 2021 can be found in previous reports. 
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Map. 2. The 27 larval plots on Tulare Hill  
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Map 3. Larval monitoring results, 2022  


























