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Summary
The Bitterroot Monarch Project continued its third season documenting monarch presence across the 
northern Bitterroot Valley from Missoula to Stevensville. We found eggs and larvae at 6 locations this 
year: Maclay Flats, private property neighboring MPG Ranch, and 4 sites on MPG Ranch. MPG Ranch 
consistently provided safe breeding habitat for migrating monarchs each year. We collected all eggs and 
larvae found on MPG Ranch for captive rearing and found no evidence of either parasitoid flies or the 
protozoan parasite OE. We raised 23 butterflies, the highest number to date, and released them with 
identifying sticker tags. The project contributed 41 genetic samples to a Colorado State University study 
that aims to untangle questions of population connectivity and migratory behaviors.
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Introduction
Monarch (Danaus plexippus) populations across North America have drastically declined in recent 
decades. Notably, the western population dropped from several million in the 1980’s to less than 2,000 
individuals in the winter of 2020-2021. The widespread loss of milkweed, the butterfly’s larval host plant, 
is one contributing factor to their decline. Showy milkweed (Asclepias speciosa) thrives across the 
Bitterroot Valley and MPG Ranch, but the extent to which it facilitates monarch migration is unclear. I 
assume monarchs visiting this region belong to the western population; however, the origin of Bitterroot 
monarchs is a mystery. By captive rearing and tagging adults, I hope to clarify if monarchs in the region 
belong to the eastern or western population and gain information on their migration pathways. Yet, the 
number of adults tagged is limited by their presence and numbers in the region. Genomic studies can shed 
light on questions not easily answered by other techniques, such as monarch migratory connectivity or 
genetic relatedness of populations. Additionally, data from these studies can provide critical information 
for long term conservation and recovery strategies.

This cluster of monarchs at Lighthouse Field State 
Beach, California in January 2020 was a rare sight.
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Methods
We followed survey methods 
outlined by the University of 
Minnesota’s Monarch Larvae 
Monitoring Project. We 
visited milkweed sites weekly 
between June 1st and August 
31st, walked transects to count 
milkweed ramets (individual 
stalks) and scrutinized them 
for monarch eggs or larvae by 
visually inspecting each bud, 
flower, and leaf. When it was 
not possible to search every 
ramet, we randomly selected a 
subset of ramets. 

Ecology Project International’s Bitterroot Wildlife Interns and I identified monarch 
larval feeding sign and searched for larvae on MPG Ranch’s showy milkweed.

Showy milkweed at MPG Ranch’s Orchard House was at peak bloom July 10th.
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Survey Locations
Nine trained volunteers and I surveyed milkweed weekly at 17 locations from Missoula to Stevensville 
(pink markers, below). Milkweed is present throughout the valley (all markers, below). It occurs naturally 
along roadsides and irrigation ditches but has also been propagated in gardens, parks, or landscaping. 

4
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2021 Survey Results
We found monarchs at 6 of 17 sites this year, the majority of which were on MPG Ranch. The morning of 
July 12th I watched several young larvae hatch from eggs deposited on milkweed at the MPG Ranch 
Entrance Gate. A volunteer found one hollow/hatched egg July 17th on milkweed along Maclay Flats 
Nature Trail in Missoula (flagged ramets, above) but no larvae. A neighbor of MPG Ranch reported a 
monarch around his milkweed on July 23rd. The next day I found freshly laid eggs on his property and in 
the MPG Ranch floodplain (below). 
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I found larvae of various ages until August 20th in the MPG Ranch floodplain and Experimental Garden. 

A 3rd instar larva (circled) is preparing to 
pupate as it clings motionless to the underside 

of a leaf in the Experimental Garden. 

A 5th instar larva devours a milkweed leaf starting from the tip.
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We noted several disturbances to roadside milkweed during peak monarch migration. A healthy, mature 
site in Lolo (above, before disturbance) was graded by road maintenance crews in early July (below, after 
disturbance). One site in Corvallis was mowed in early September with one monarch larva a confirmed 
victim. Milkweed thrives in roadside ditches, making right-of-way vegetation management a substantial 
issue for monarch conservation. The widespread disturbances noted this year highlight the importance of 
MPG Ranch’s sheltered milkweed populations.
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Adult Sightings
Several confirmed sightings of monarch adults were submitted to the Bitterroot Monarch Project from 
Dillon, Corvallis, Stevensville, Florence, and St. Ignatius. A freshly emerged female monarch was 
photographed nectaring on goldenrod and other flowers in a Missoula garden on October 17th (below). 
This is the latest monarch sighting reported over the 3 year study period. I also received many reports of 
viceroy butterflies, a convincing monarch mimic. Viceroys, unlike monarchs, have a black line running 
parallel to the edge of their hind wings (arrow below, inset). 

Viceroy

Monarch photo credit: Kate Wilburn
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Tagging and Release
I collected all monarchs found across MPG Ranch for captive rearing. This was the most successful year 
to date with 23 butterflies released with sticker tags (below) between mid-August and mid-September. I 
hoped some butterflies would be resighted and tags reported, giving us a better understanding of their 
migration pathways. However, to date none of the tagged monarchs have been resighted. 

Migratory monarchs display directional flight; they travel in a distinct path towards their destination. I 
recorded each butterfly’s direction of travel after release by following it with binoculars until out of sight 
and recorded a compass bearing. I anticipated most butterflies to orient south, southwest, or west towards 
the California coast. However, most butterflies flew east or southeast, while a few oriented north or west. 
In the diagram above (inset), each butterfly’s direction of travel is noted with a blue line. -- 9 --



Genomics Study
This year I had the exciting opportunity to contribute samples to a 
genomics study through the Funk Lab at Colorado State University. 
CSU researchers are gathering samples from across the continent 
from both migratory (breeding and overwintering individuals) and 
non-migratory populations to answer three main questions:

• To what degree are migratory western monarchs connected to 
non-migratory western populations? 

• What is the population structure of monarchs across North 
America; are there distinct populations, or are they 
homogenous? 

• To what degree do monarchs from various breeding regions 
migrate to specific overwintering colonies? 

A total of 41 pupal castings, the outer layer shed after adults 
emerged (left), provided genetic material for this study (below). 
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Parasitism
Before release I sampled adult abdominal scales (below) with clear tape to assess load of the specialist 
protozoan parasite Ophryocystis elektroscirrha (OE) which can, in high loads, reduce monarch fitness, 
survival, and migration success. The parasite is a natural part of North American monarch ecology and is 
typically found in non-migratory populations in regions where milkweed does not senesce. Recently, 
researchers have expressed concern as citizens in temperate regions inappropriately propagate tropical 
milkweed (Asclepias curassavica), a non-native species which does not senesce. The presence of this 
milkweed species may encourage monarchs to remain in an area and breed year-round, increasing the 
chance of OE parasitism. OE spores were not detected on any MPG Ranch monarch. These results were 
consistent with previous years’ findings and regional expectations, as monarchs are present in low 
densities in the Bitterroot Valley and showy milkweed senesces annually. 
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2019-2021 Summary
Over the last 3 years, volunteers and I documented monarchs in the northern Bitterroot Valley between 
June and October. They were most encountered in July as eggs and larvae. The earliest report from the 
leading edge of the northward migration occurred on June 9th 2020, while adults at the trailing edge of the 
southward migration were encountered as late as October 17th 2021.

The graph above shows the maximum number of monarchs within each week recorded between 2019 and 
2021 in the northern Bitterroot Valley. Totals are from both milkweed survey efforts and opportunistic, 
confirmed public sightings. -- 12 --



Discussion
The Bitterroot Monarch Project documented monarchs every year in the northern Bitterroot Valley even 
though population numbers were at historic lows. The origin of Bitterroot Valley monarchs remains 
obscured. None of the 23 tagged monarchs this season (or 41 total since 2019) were resighted along their 
migration path. My preliminary observations of directional flight towards the east contradicted my 
previous assumptions that butterflies would orient west. Even with many questions left unanswered, I 
expect MPG Ranch’s monarch samples will provide major contributions to the Funk Lab’s genomic 
research and our understanding of Bitterroot Valley monarch origins and migration. 

Female monarchs selected MPG Ranch milkweed every year to deposit eggs, suggesting MPG Ranch 
habitat is attractive and ideal. Future conservation efforts outside MPG Ranch should focus on protecting 
milkweed from mowing or pesticides during peak monarch migration, disturbances which were recorded 
several times this year across the region. Milkweed propagation across MPG Ranch is planned to continue 
each spring, increasing milkweed availability. When adults move north next summer, MPG Ranch 
milkweed will be ready.
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