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Mist hangs over the floodplain as the sun rises on a chilly fall morning. 2

2021 Season Summary
The University of Montana Bird Ecology Lab (UMBEL) conducted our eleventh consecutive 
year of migration monitoring. We captured and banded songbirds on the northern floodplain 
on 38 days from August 10 to October 14. We captured a total of 1,180 birds of 57 species 
this year (Appendix I). We captured just over 36 birds per 50 net hours, or the effort on a 
typical banding day. We banded 872 new birds (~74%), recaptured 244 birds on separate 
days (~21%), recaptured 22 birds on the same day (~2%), and left 42 unbanded (~4%). 
Among birds we aged, 21% were adults and 79% juveniles, which is a similar age ratio to 
previous years. Gray Catbird (163), American Robin (108), Swainson’s Thrush (106), 
Gambel’s White-crowned Sparrow (100), and Cedar Waxwing (84) topped the list of most 
frequent captures. Overall weather conditions were mild, with two weeks of moderate to 
heavy wildfire smoke in the early part of the season. 



The Complicated Annual Cycle of a Bird
Efforts to conserve migratory birds are limited by our ability to identify a population’s 
primary threats. Migratory species rely on habitats in different seasons that are often 
thousands of miles apart. Conservation efforts made at one end of a bird’s range may be 
ineffective if conditions at the other end are hazardous. For example, we have studied 
breeding behavior, survival, and migration of Gray Catbirds, and have learned a great deal. 
We know very little about their population dynamics during winter, but assessing dynamics 
on the wintering grounds isn’t necessarily an urgent conservation priority if populations are 
stable the rest of the year. Considering several measures of a bird’s life cycle is key to 
identifying actions for successful management and conservation. 

Migration is a critical and less well-studied portion of a bird’s life cycle. During migration, 
birds tend to be non-vocal and cryptic. For this reason, migratory birds are far more 
challenging to study than singing, territorial birds during summer. But even secretive 
migratory birds get caught by mist-nets, making bird banding an excellent method for 
studying migration.

After carefully extracting this Yellow Warbler from the net, Mike takes a moment to 
appreciate the journey this bird is undertaking. Yellow warblers winter throughout central 
America.                                                                                                                     3



New Species for MPG Ranch!
It is always a highlight when we capture rare and unusual species at the banding station. As 
time passes, the likelihood of detecting new species for the Ranch decreases. However, this 
year we caught more rarities, including (a) Dickcissel, (b) Bewick’s Wren, (c) Black-throated 
Blue Warbler, and (d) Philadelphia Vireo. Dickcissels breed in eastern Montana and rarely 
occur west of the Continental Divide. Capturing a Bewick’s Wren, a non-migratory species, 
adds to mounting evidence that they are expanding their range northward. Black-throated 
Blue Warblers uncommonly occur in Montana and, like other records in the state, we 
captured this bird during the month of September. Rarest of all, we submitted a report to the 
Montana Bird Records Committee for this Philadelphia Vireo.   
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Trends in Migration
Overall capture rates trended higher across the past eleven years on the northern floodplain
(Figure 1; p = 0.086). Here, we included only known banded individuals of all species
combined. We excluded unbanded birds and recaptured birds within a season. In 2019, we
reported a rather sudden apparent decrease in migrant birds, which came on the heels of a
paper documenting a continental decrease in bird abundance1. Since then, we have captured
more birds in 2020 and 2021. This recent uptick indicates a shift in a positive direction.
Many complex factors contribute to annual variation in migration, including weather
patterns, timing, and widespread breeding outcomes. Locally, the restoration and land
management practices appear to be provide important stopover refuge for migrating birds.

Figure 1. Bird capture rates (adjusted for effort) have increased from 2011-2021. The increasing linear 
trend is not statistically significant (dashed line). 

1 Rosenberg, Kenneth, et al. "Decline of the North American avifauna." Science 366.6461 (2019): 120-124.
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June 2010

June 2021

The photos above (2010) and below (2021) show the change in the vegetation across the past 
11 years on the northern floodplain. Looking at the bottom left of the photos, you can see 
significant growth in the shrubs and understory. Land managers have implemented several 
management strategies on the floodplain, like weed management, exclosures to prevent 
ungulate over-browsing, and removal of cattle. We spend a lot of time walking around on the 
floodplain, and in many areas, patches of rose, snowberry, and aspen seedlings have spread 
into areas that were previously unvegetated. This fall, the branches of the shrubs were heavy 
with berries. Perhaps not coincidentally, our top 5 most frequently captured species this year 
are known to exploit berry crops for fuel during migration.
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Species Trends
Long-term data collection provides a reliable opportunity to see whether changes in capture 
rates are due to natural population fluctuations or whether a trend really exists. In addition to 
tracking all species collectively moving through the floodplain, we have collected enough 
data over the past 11 years to calculate trends for individual species. We calculated trend 
estimates for more than 40 songbird species that regularly migrate through the Bitterroot 
Valley. Of those, six species showed significant trends, with all but one increasing (Figs. 2-
4). MacGillivray’s Warblers are secretive and almost nothing is known about their fall diet 
preferences, but they tend to forage near the ground in young shrubby habitats which are 
found in abundance on the floodplain. Spotted Towhees also forage near the ground, but shift 
their diet to capitalize on berries during fall migration.

n = 171

n = 125

Figure 2.  Migratory MacGillivray’s Warbler (A) and Spotted Towhee (B) populations increased on the 
northern floodplain banding site between 2011-2021.

(A)

(B)

p = 0.004

p = 0.018
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Figure 3.  Migratory Gray Catbird (A) and Yellow Warbler (B) populations increased on the northern 
floodplain banding site between 2011-2021.

(A)

(B)

n = 452

n = 226

p < 0.0001

p = 0.041

Species Trends (cont.)
Many songbirds leave their breeding grounds and migrate along riparian corridors, using 
rivers as a visual guide to help them navigate. Riparian habitat also provides a concentration 
of food resources to exploit and dense, shrubby vegetation for cover. Over 90% of bird 
species capitalize on rich riparian habitat during migration, even if they use conifer, 
sagebrush, or grassland habitat for breeding. Gray Catbirds and Yellow Warblers, however, 
are no strangers to the favorable conditions of riparian areas. Both of these species rely on 
riparian habitat for breeding. Improving habitat quality on the floodplain may support the 
population increase we’ve documented (Figure 3). 
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Figure 4.  The migratory House Wren (A) population increased while Dusky Flycatchers (B) decreased on 
the northern floodplain banding site between 2011-2021.

Species Trends (cont.)
The tiny House Wren is a mighty foe when captured in a mist-net! This feisty cavity-nester 
breeds in most forest types. Their short life expectancy is compensated by high fecundity –
they produce an abundance of offspring each summer. These contrasting life history traits can 
drive high variation in capture rates from year to year. Overall, migratory House Wren 
populations have increased (Figure 4A). Dusky Flycatchers, who depend on shrubby habitats 
year-round, are the only species that have declined (Figure 4B). We cannot identify the cause 
of this decline, but aerial insectivore species’ declines are well-documented. Comparing data 
from point counts and shrubby draw surveys could help indicate whether more targeted 
conservation action is necessary. 

n = 549

n = 132

(A)

(B)

p = 0.037

p = 0.026
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Table 1. The average change in fat score (scale=0-7) and percent change in mass between first and last 
capture increased overall for recaptured birds during the fall of 2021.

Average Change in 
Fat Score

Average Change in Body 
Mass (%)

Migration Strategy
Resident 0.5 1.29
Short-distance 0.4 1.89
Long-distance 0.5 1.91

Age* Young 0.4 1.85
Adult 0.6 2.14

Primary diet in fall/winter*

Fruit 0.7 2.15
Insects 0.3 2.97
Omnivorous 0.4 1.30
Seeds 0.5 1.56

Breeding Habitat*
Conifer 0.8 3.19
Riparian 0.4 1.42
Sagebrush 0.6 2.63

Stopover Behavior: Energetic Condition
Examining trends in capture rates is a critical component of migration monitoring, but it is 
just one piece of the puzzle. Regardless of habitat association, age, migration strategy, or 
foraging guild, birds must find high quality stopover habitat to meet the demanding 
requirements of migration. We took a qualitative approach to consider energetic condition in 
migrants we captured more than once. Regardless of category, birds gained mass and 
increased fat between captures on the northern floodplain (Table 1). Adult migrants are more 
efficient than young birds in improving energetic condition. Berries, when compared with 
insects and an omnivorous diet, may play an important role in enhancing fat accumulation in 
migrants. Lastly, conifer-breeding birds increased their body mass by over 3% which is 
roughly the equivalent of a 150-lb person gaining 5 pounds!

Many species take advantage of the abundant chokecherries on the floodplain, including this 
hungry American Robin (left) and berry-stained White-crowned Sparrow (right).

*We only included migratory species for calculations in these categories.
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Collaborations
We routinely collaborate with university, community, and continental partners to maximize 
the value of our work. Here are four examples of how we’re using the fall migration project 
to leverage new research directions and assist other researchers. We are (a) tagging 
Swainson’s Thrushes and sharing DNA with the Texas A&M Delmore Lab to investigate how 
migratory routes differ by genetic subpopulation, (b) collecting DNA for the Smithsonian 
Institute to help investigate why some American Robins migrate and others don’t, (c) 
tracking movements of species using Motus, and (d) collecting feather samples with 
Colorado State University Conservation Genomics lab for a methods paper. 

b

c d

a
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Outreach
The Covid-19 pandemic made it challenging to host groups over the past two years, but in 
2021 we began welcoming groups back to the banding station. In September, we hosted two 
University of Montana wildlife biology classes, taught by Dr. Erim Gomez. This bright group 
of freshman students included bear lovers, hunters, waterfowl enthusiasts, ungulate devotees, 
and birders. They asked thoughtful questions and brought knowledge and experience to the 
banding station. We love getting students out in the field and know that sharing our love for 
bird research will hopefully strike a chord with some of these folks. We also look forward to 
more collaborations with Dr. Gomez!

Wildlife students line up near a mist net while Boo shares her migratory bird wisdom.        12



Future Directions
Our plans over the coming year include:
• We will monitor songbird migration on the Bitterroot floodplain during fall of 2022. 
• We will continue to collaborate with the partners at Texas A&M, Smithsonian Institute, 

Colorado State University Conservation Genomics Lab, and Motus partners across the 
globe.

• We will pilot using body condition (triglycerides) of migratory songbirds to determine a 
direct measure of habitat quality.

• We will complete the following publications:
• “Body mass and triglycerides predict movement of free-living, nomadic Pine 

Siskins (Spinus pinus)” (in review)
• “Evaluating two avian monitoring tools during autumn migration” (in prep)
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It takes a crew of highly trained 
banders to safely operate the station.
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Appendix I. Capture Summary for the 2021 Fall Migration Banding Season.

Species # of Captures
Gray Catbird 163
American Robin 108
Swainson's Thrush 106
White-crowned Sparrow 102

Gambel's White-crowned Sparrow 100
Mountain White-crowned Sparrow 1
Unidentified White-crowned Sparrow 1

Cedar Waxwing 84
House Wren 73
Song Sparrow 55
Black-capped Chickadee 53
Ruby-crowned Kinglet 44
Western Tanager 33
MacGillivray's Warbler 31
Wilson's Warbler 30
American Goldfinch 28
Spotted Towhee 27
Orange-crowned Warbler 23
Yellow Warbler 23
Lincoln's Sparrow 21
Willow Flycatcher 20
Common Yellowthroat 16
Western Wood-Pewee 14
Red-breasted Nuthatch 13
Black-headed Grosbeak 12
Warbling Vireo 10
Hermit Thrush 7
Red-naped Sapsucker 7
House Finch 6
Chipping Sparrow 5

Continued on next page 14



Appendix I. Capture Summary for the 2021 Fall Migration Banding Season (cont).

Species # of Captures
Downy Woodpecker 5
Dusky Flycatcher 5
Least Flycatcher 5
American Redstart 4
Eastern Kingbird 4
Savannah Sparrow 4
Yellow-rumped (Audubon's) Warbler 3
Bewick's Wren 2
Calliope Hummingbird 2
Lazuli Bunting 2
Northern Waterthrush 2
Dark-eyed (Oregon) Junco 2
Pacific Wren 2
Pine Siskin 2
Northern (Red-shafted) Flicker 2
Rufous Hummingbird 2
Dark-eyed (Slate-colored) Junco 2
Western Flycatcher 2
White-breasted Nuthatch 2
American Tree Sparrow 1
Black-throated Blue Warbler 1
Cassin's Vireo 1
Dickcissel 1
Marsh Wren 1
Nashville Warbler 1
Philadelphia Vireo 1
Red-eyed Vireo 1
Townsend's Solitaire 1
New Captures 872
Recaptures 244
Same-day Recaptures 22
Unbanded 42
Total Captures 1180
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