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Abstract Tending Species in the Willamette Valley Discussion
Fender’s blue butterfly, Plebejus icarioides fenderi (Macy), is a federally endangered species which survives 
in remnant native prairie habitat in Oregon’s Willamette Valley. Less than 1% of historic Fender’s habitat 
remains and much of that has been degraded by invasive grasses and forbs. To date, research involving 
habitat restoration for Fender's blue has focused primarily on how invasive vegetation affects the adult 
stage, but recent work suggests ant tending may significantly increase survivorship in Fender's blue larvae, 
resulting in a higher population growth rate. Fender's blue, like ~45% of all lycaenids, maintains a 
facultatively mutualistic relationship with ants. Our work indicates that Fender's blue larvae are tended by 
at least six ant species in as many genera. Here, we systematically document ant tending in post-diapause 
Fender's blue larvae by its native ant mutualists. We also examine biotic and abiotic factors associated with 
ant tending in the West Eugene population with a specific focus on the vegetation gradient among nine 
sites. Our results aim to inform restoration efforts relative to the potential influence of invasive species on 
vegetation structure during the Fender’s blue larval phase, a stage that may be more significant than 
previously documented.

Background

Acknowledgements
Thanks to my funding sources, Washington State University College of Arts and Sciences 
and the Carl H. Elling Endowment; Cheryl Schultz and members of the Conservation 
Biology lab at WSUV; Chad Tillberg and the Tillberg lab at Linfield College; the U.S. Army 
Corps of Engineers, the Nature Conservancy, Bureau of Land Management, and U.S. 
Fish & Wildlife Service; and the following individuals for assistance with field work and 
data collection: Aryana Ferguson, Amy Thomas, and Theresa Huang.

References
1. Schultz, C. B., P. C. Hammond, and M. V. Wilson. 2003. The biology of Fender’s blue butterfly (Icaricia icarioides 

fenderi), an endangered species of western Oregon native prairies. Natural Areas Journal 23: 61-71. 
2. Warchola, N, C. Bastianelli, C. B. Schultz and E. E. Crone. 2015. Fire increases ant-tending and survival of 

Fender's blue butterfly larvae. Journal of Insect Conservation. In press.
3. Beyer, L, and C. B. Schultz. 2010. Oviposition selection by rare grass skipper Polites mardon in montane habitats: 

advancing ecological understanding for developing conservation strategies. Biological Conservation 143 (4): 
862-872

Next Steps
Preliminary Results

Methods

Camponotus vicinus Lasius alienus

Tapinoma sessile Formica fusca Prenolepis imparis

Aphaenogaster spp.

• Ant communities were not homogenous 
across the West Eugene landscape 

• No ant tending was observed in the Willow 
Creek area during the 2015 observation 
period

• Ant recruitment relative to soil temperature 
followed an expected pattern in the Fern 
Ridge area
• This was not the case at Fir Butte

• Soil variables were significantly different 
among areas in West Eugene

• While plant community differed among sites, 
percent lupine around the larvae did not

Figure 3. Abundance of known tending species 
collected in pitfall traps during the active larval season 
(data from Chad Tillberg [Linfield College])

Figure 4. Ant species observed tending larvae 
between two observation areas in West Eugene, OR 

Figure 1. Failure time 
model of recruitment 
time vs. soil 
temperature at Fern 
Ridge. A “600” 
indicates failure to 
recruit, and a “0” 
indicates larvae which 
were tended at the 
beginning of the 
observation period

Figure 2. Failure time 
model of recruitment 
time vs. soil 
temperature at Fir 
Butte

Figure 5. Soil temperature vs. 
tended and untended ants at 
Fern Ridge

Figure 6. Soil temperature vs. 
tended and untended ants at 
Fir Butte

Figure 7. Gravimetric water 
content-expressed as a ratio-
between two observation areas

Figure 8. Bulk density of soil 
between two observation 
areas

Figure 9. Percent grass cover 
within the vegetation matrix 
between two observation areas

• The federally endangered Fender’s blue butterfly, Plebejus 
icariodes fenderi (Macy), survives in remnant native prairie 
habitat in Oregon’s Willamette Valley [1]

• Ant tending may significantly increase survivorship in Fender’s 
blue larvae, resulting in a higher population growth rate [2]

• Factors associated with ant tending in this system remain 
understudied

• Ant tending was systematically documented in post-diapause 
Fender’s blue larvae in the West Eugene population in March & 
April 2015 with a specific focus on vegetation gradient among 
nine sites within three areas (Fern Ridge, Fir Butte, and Willow 
Creek)

Fender’s blue carries out its entire life 
cycle on a specific host plant, the 
threatened Kincaid’s lupine (Lupinus 
oreganus var. kincaidii).

Tending ants are rewarded with a 
sucrose solution secreted through 
the dorsal nectar organ (DNO).

Tending ants attack potential 
predators which invade the larval 
host plant.

Fern Ridge

Fir Butte

Willow Creek

• One 20m x 20m plot per site was used 
for larval observations

• Predator threat was simulated by 
poking the larvae with a blade of grass

• Demographic data were collected for 
each larval observation (72 total), and 
ant data (size, number, and species) 
were collected during each instance of 
ant tending

• Localized abiotic data were collected 
during each observation whether or not 
tending had occurred

• Vegetation structure and diversity was documented using a 1m x 
1m grid around the larval observation in which three 1m 
transects containing 11 points were randomly selected [3]

• Plant type and height were recorded at each point
• Long term abiotic data in the larval habitat were collected using 

Thermocron® iButtons®
• Five data loggers were placed in each 20m x 20m 

observation plot
• Ant diversity and abundance were determined by the Tillberg lab 

at Linfield College using five pitfall traps per 20m x 20m plot

• Standardize and integrate long-term abiotic data from 
Thermochron® iButtons® in the field

• Continue to incorporate vegetation community data and ant 
pitfall data into the larger data set

• Construct a generalized linear mixed model (GLMM) to analyze 
all data associated with ant tending during the 2015 field season

• Collect ant tending data again during the 2016 active larval 
season (March & April)

• Examine variables associated with ant species presence/absence 
at the site level in 2016

Figure 10. Tending time relative to 
proximity of another larva. A ”Yes” 
indicates the presence of another 
larva within 15 cm

• The lack of a temperature-mediated recruitment pattern at Fir 
Butte is surprising, especially considering Lasius alienus was the 
dominant tending species and exhibited an expected pattern in 
previous work at Baskett Slough NWR, OR [2]

• Differences in plant community structure and soil composition 
may be associated with divergent ant communities among areas 
in West Eugene

• Dense vegetation at some sites keeps soil 
cooler and wetter longer into the active larval 
season
• In such circumstances, sites dominated by 

more cold-tolerant ant species, such as 
Prenolepis imparis, may have increased 
larval survivorship relative to other sites

• Interestingly, per larva tending time was 
dramatically reduced on plants with multiple 
larvae, and often, ants would be recruited by 
larvae other than the stimulated individual 
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Fern Ridge Observation Area

Fir Butte Observation Area
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