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• Butterflies represent key but often overlooked pollinators (1). While some species 
(e.g., monarch butterfly) and habitats (e.g., tropics) have received a lot of attention, 
large gaps in our knowledge exist for the pollination ecology and response to 
environmental pressures for the majority of Lepidoptera (2). 

• Recent painted lady butterfly (Vanessa cardui) migrations through southern 
California have captured the interest of the public and have resulted in an increase 
of V. cardui observations submitted to iNaturalist.org, a community science 
platform. 

• Southern California is experiencing increasing urban development and other 
disturbances, such as invasive plants and frequent human-caused fires. Here, we 
use community science to quantify V. cardui plant utilization throughout differing 
land cover classifications in Riverside County, California.

• V. cardui butterflies were observed visiting approximately 98 plant species in eight 
different land cover types. Our findings will be used to inform future studies of 
habitat and floral utilization by V. cardui in a dynamic region.

1. Quantify the different plant functional types the butterfly is observed on.
2. Explore patterns in butterfly visitation for native, invasive, and ornamental plants.
3. Determine the temporal and spatial extent of Vanessa cardui observations.
4. Determine the most visited plant species.

Figure 3. Total V. cardui observations from 2008 to 2020. Observations are grouped 
by plant functional type for each land cover classification. There was a significant 
effect of land cover classification on total observations (F3,71  = 5.07, p < 0.001). 
Different letters indicate significant differences between land cover classifications 
at p < .05. The years were grouped into four categories: 2008-2017, 2018, 2019, and 
2020 for statistical analysis. There was a significant effect of year on total 
observations (F3,71 = 6.30, p = 0.0001), such that the number of observations 
increased from 2018 to 2019 and 2020. *Functional type ‘other’ includes all non-
plant substrates (e.g., rock, ground, human structures, etc.).

Figure 4. All iNaturalist observations for V. cardui butterflies throughout Riverside 
County from 2008-2020. Historically, the migration through southern California 
has occurred between February and May. Observations outside that timeframe 
may be representative of resident/non-migratory individuals.

• V. cardui butterflies utilize a variety of plant functional types. 
• Non-plant substrates were the most common substrate in iNaturalist 

observations. 
• iNaturalist observations were submitted from throughout all of Riverside 

County. The land cover classification with the most observations was 
shrub/scrub (n = 322). 

• Observations occurred throughout the year with the greatest numbers 
coinciding with the annual migration (Feb–June).
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Figure 2. Map showing the location of each observation and their respective land cover 
classification. The outline represents the boundaries of Riverside County.

Figure 1. Example of an iNaturalist observation used to determine 
plant species and characteristics. Additionally, all observations 
included temporal and spatial data.

Table 1. The 10 plant species with the most observations. Species known to be 
difficult to identify by sight were identified to genera. This was also done in cases 
where photo submissions did not contain an adequate amount of detail to result 
in a positive species identification. Number of observations differed by status 
(F2,71 = 2.60, p = 0.012). Overall, non-plant substrates were most common and 
were significantly different from ornamental and invasive, but there was no 
significant difference between other and native. *The top invasive genera is 
included so that all three statuses are represented, however there were other 
native/ornamental species with larger counts than Cirsium.
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Future Directions

1. Obtain counts of V. cardui butterflies in-flight during the next large 
migration through Riverside County to use as a baseline reference to 
gauge future migrations.

2. Test butterflies in flight cages to identify floral preferences for height 
and color.

3. Determine the implications for any exhibited floral preferences such as 
increased risk for predation.

4. Continue to promote community science and incorporate data into 
scientific research.

Plant species Count Status Functional type

Amsinckia menziesii 25 Native Forb
Encelia farinosa 22 Native Shrub
Ericameria spp. 24 Native Shrub
Lantana spp. 39 Ornamental Shrub
Plagiobothrys spp. 21 Native Forb
Abronia villosa 13 Native Forb
Chaenactis spp. 21 Native Forb
Phacelia spp. 12 Native Forb
Bebbia juncea 10 Native Shrub
Lupinus spp. 9 Native Forb

Cirsium spp.* 4 Invasive Forb

Figure 5. Photo submissions of the plants that appeared most in their respective status. For native: 
Amsinckia menziesii (A). Ornamental: Lantana spp. (B). Invasive: Cirsium spp. (C). Photo credit from left to 
right: iNaturalist users joleneantonette, cae1, and phil_h.
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