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Analytical Methods

Calculating Fuel Loads Easily 
A handy way to estimate lean body mass and 
fuel load from wing length: a quantitative 
approach using magnetic resonance data.  
Natalie A. Kelsey1, Heiko Schmaljohann, and 
Franz Bairlein.  2020.  Ringing & Migration 
34:8–24.  http://doi.org/10.1080/03078698.2019.1
759909.  Institute of Avian Research, Vogelwarte 
Helgoland, Wilhelmshaven, Germany. 1natalie.
kelsey@ifv-vogelwarte.de. 

My statistical literacy is not very high, so I admit 
to skipping over a lot (ok, full disclosure, most) 
of the methods in this paper.  I like the authors’ 
non-invasive approach for estimating lean body 
mass and fuel load of songbirds based on standard 
field measurements.  Knowledge about fuel load is 
important for understanding migratory “decisions,” 
such as stopover duration and distance to fly. 

During spring migration 2017-2019 and fall 
migration 2017-2018, 5,390 individuals of 21 
species of migratory songbird were captured on 
Helgoland, the site of a long-term banding station 
about 50 km off the North Sea coast of Germany.  
The banders recorded age class, sex, fat (0-8) 
and muscle (0-3) scores, body mass (± 0.1g), and 
maximum wing chord (± 0.5 mm) for each bird.  
They scanned each bird using a body composition 
analyzer machine to directly measure its actual 
fat and lean mass, using quantitative resonance 

technology.  Mean values of fat and lean mass 
were used to develop multi-species, and species-
specific, models. 

The relationship between lean body mass and 
wing length was significant for 14 species.  By 
directly inserting wing length and body mass into 
the relevant model equation, a bander can obtain 
an estimate of lean body mass, and thus fuel load.  
Including muscle score improved the predictive 
ability of the models by 14-23%.  While the method 
is convenient and provides reliable estimates, it 
requires consistent wing measurement technique 
and, of course, the background work of some 
researcher that has captured enough individuals of 
each species for quantitative resonance scanning 
and the development of species-specific models.  
Banders should seriously consider getting muscle 
mass into their standard data.  CMS

Equipment, Techniques and Station Reports 

All you Need to Know about Effects of Tracking 
Devices: Effects of tracking devices on 
individual birds – a review of the evidence.  
Graham R. Geen1, Robert A. Robinson, and 
Stephen R. Baillie.  2019.  Journal of Avian 
Biology 50(2). DOI:10.1111/jav.01823.  British 
Trust for Ornithology, Thetford, Norfolk, UK. 
1graham.geen@bto.org

This study reviewed all published literature (some 
3,400 primary references) on the attachment of 
electronic tracking devices on by birds to look 
at patterns in reporting of effects.  As the use 
of tracking devices has become established as 
an accepted method of studying behavior, the 
number of studies that include some reporting 
of effects has been decreasing, despite the fact 
that several recent meta-analyses have reported 
that device attachment does have some effect on 
the wearer, thus will affect the results achieved.  
After examination of effects reported, the authors 
recommend minimizing tag effects: using the 
smallest possible tag and attaching to leg or tail 
when possible. 
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They note that although leg attachment models were 
best for seabirds and they may not be appropriate 
for other groups, as suggested by Costantini and 
Møller (2013, Current Zoology 59:697–706).  
They suggest conducting a pilot study to assess 
device effects for any new attachment methods or 
attachment to a new species.  Overall, this paper 
stresses the importance of reporting attachment 
effects in any studies using tracking devices, to 
ensure accurate representation of results, and that 
animal welfare remains high priority.  HW 

Even More about Geolocator Effects 
Weak effects of geolocators on small birds: 
A meta analysis controlled for phylogeny and 
publication bias.  Vojtěch Brlik1, J. Kolecek, M. 
Burgess, et al.  2019.  Journal of Animal Ecology 
89(1):207-220.  Institute of Vertebrate Biology, 
The Czech Academy of Sciences, Brno, Czech 
Republic.  1vojtech.brlik@gmail.com
This very important paper conducted a 
phylogenetically-controlled meta-analysis of 
tag effects seen in geolocator studies, much like 
Bodey et al. (2018, Methods in Ecology and 
Evolution 9:946-955), but focused only on small 
(<100 g) birds.  The authors used data from both 
published and unpublished literature to ensure that 
results incorporated all available data, and were 
not affected by publication bias where results of 
no effects are not published.  The authors found a 
weak overall negative effect on apparent survival, 
which aligns with results of other meta-analyses. 
In contrast, they found no effect on body condition, 
phenology, or breeding, although this could have 
been an artifact of small sample sizes in the studies 
analyzed.  Observed effects tended to be stronger 
with increasing relative load, decreasing body size, 
and for tags attached with elastic vs. non-elastic 
harnesses.  The last results were unexpected, 
and may be the result of elastic harnesses being 
pre-made in one size which will not account 
for individual size variation in birds, whereas 
non-elastic harnesses are all individually fitted.  
Overall, given the weak negative effects seen, 
this meta-analysis supports the conscientious use 
of geolocators as an ethical method of gathering 
movement data. HW 

How to Capture Crows
Catching crows: seasonality, techniques and the 
influence of social behaviour.  Alice Kirchmeir1, 
Florian Uhl, Thomas Bugnyar, and Christine 
Schwab.  2020.  Ringing & Migration 34:1–7.  
http://doi.org/10.1080/03078698.2019.1759906.  
University of Vienna, Austria.  1alice.kirchmeir@
gmail.com
Corvids are smart and fast learners, which makes 
them difficult to capture.  The authors studied 
Carrion and Hooded crows (Corvus corone and C. 
cornix, respectively, and their intergrades) on zoo 
grounds in Vienna, Austria, for five years.  They 
investigated the influence of season and social 
relationships on capture success of two trapping 
techniques.  Ladder traps were large (3 x 2 x 2 m) 
wire-netted traps, baited with dead chicks, and were 
used to target flocks of non-breeders and migrants.  
Larsen traps were smaller (1.3 x 0.5 x 0.7 m) and 
could be easily moved and set up within a pair’s 
territory.  They were baited with chicks, food, and/
or an owl  or crow decoy.  Spatial observations 
were subsequently made on a defined route, and 
separate routes were walked to document foraging 
associations among individuals.  The Ladder traps 
were the most efficient for catching crows (5.71 
catches per 100 trap hours), particularly of non-
breeders that were members of foraging flocks.  
While the Larsen trap only captured four birds 
(0.29 catches per 100 trap hours), it might still be 
useful for targeting specific individuals.  Its success 
may have been lowered by the use of decoys 
rather than live call-birds as in some studies.  The 
authors recommend only setting the traps during 
the breeding and early parental-care periods, as the 
crows appeared to become trap shy in years when 
the traps were used year-round.  CMS

Identification, Disease, Molts, Plumage, 
Weights, and Measurements

How the Archaeopteryx Molted

Reinterpretation of purported molting evidence 
in the Thermopolis Archaeopteryx.  Yosef 
Kiat1, Peter Pyle, Amir Balaban, and Jingmai 
K. O’Connor.  2021.  Communications Biology 
4:837.  University of Haifa, Haifa, Israel.  1yosef.
kiat@mail.huji.ac.il
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 For banders immersed in molt, its origins might be 
of interest.  Recently, scientists have been debating 
the evidence of molt in Archaeopteryx, a bird-like 
feathered dinosaur from the Jurassic period that 
has long been thought of as an ancestor of modern 
birds (though there is some debate as to whether 
this species was a direct ancestor).  Determining 
the ways molt has changed, or remained the same, 
over the course of evolution will help scientists 
better understand this essential process in the life 
of birds. 

The authors address the primary flight feathers 
in the Thermopolis specimen, a particularly 
complete and well-preserved Archaeopteryx 
fossil from Germany.  The study was spurred 
by a paper published in 2020 on molt in this 
specimen.  That paper asserted that the primaries 
of the Archaeopteryx were molting in a “center-
out” sequence (bilaterally from a central primary), 
as based on assumptions about sheath order 
and growing feathers.  Kiat et al. argue that the 
specimen does not provide sufficient information 
to determine the molt sequence within this tract.  
Deciphering molt in the fossil record is tricky 
as fossil birds that give clues about molt are, 
understandably, very rare, since feathers, unlike 
bones, are constructed of soft tissue and don’t 
preserve as well.  The current paper thus argues 
that the fossil evidence is not clear enough to 
discount the null hypothesis, that Archaeopteryx 
replaced primaries distally rather than bilaterally.  
MSW, SA

Do Parasites Follow an Invading Bird?

Vector-Borne blood parasites of the Great-
tailed grackle (Quiscalus mexicanus) in East-
Central Texas, USA.  Andrew J. Golnar1, Matthew 
C.I. Medeiros, Katlyn Rosenbaum, Justin Bejcek, 
Sarah A. Hamer, and Gabriel L. Hamer.  2021.  
Microorganisms 9:504. https://doi.org/10.3390/
microorganisms9030504. Texas A&M University, 
College Station, TX, USA. 1agolnar@tamu.edu.

Birds were mist-netted and banded from urban 
areas around College Station, Texas between 
February and July, 2015.  Infection rates were as 
follows: filarioid nematodes, 52% of the birds; 

avian trypanosomes, 24%; and haemosporida 
parasites, 73%.  Overall, 87% of the grackles were 
infected, with 50% infected with multiple species 
of parasites.  No patterns were observed.  Genetic 
sequencing was conducted to identify parasites to 
species, but I opted not to discuss this here. 
The authors included a useful survey of blood 
parasites in 388 North American bird species, and 
found that 19.5%, 17.7%, and 3.8% of these species 
were infected with Haemoproteus, Leucocytozoan, 
and Plasmodium, respectively (all haemosporida 
parasites), Trypanosomes and filiarioid nematodes 
were found in 3.9% and 3.1%, respectively.  
Although these percentages are interesting, it 
does not provide any comparison to the high 
blood parasite load in grackle populations, with 
other species of birds, or even with other grackle 
populations. 

The only within-species comparison cited by 
the authors was a finding of no haemosporida, 
Trypanosoma, or filarioid nematode parasites 
in 23 grackles from Tempe, Arizona.  This is 
quite interesting, but may be not unexpected, 
as the vectors of these parasites are often very 
specific.   Yet it is surprising such a big, strong 
flying infected bird has not made it from Texas to 
Arizona.  As these grackles expand westward, they 
may be leaving the vectors for these parasites, or 
the parasites themselves, behind.  The seemingly 
heavy blood parasite load may therefore not be 
affecting the birds.  WHS

North American Banding Results

Do Fox Sparrows have Winter Fidelity?

Survival and winter site fidelity of Sooty Fox 
Sparrows on southern Vancouver Island, 
British Columbia.  Michael Simmons.  2020.  
British Columbia Birds 30:2–6. https://bcbirds.
files.wordpress.com/2018/11/simmons.pdf.  
Rocky Point Bird Observatory, Victoria, BC, 
Canada.  rpbo@rpbo.org

In the winter of 2012-13, 115 Sooty Fox Sparrows 
(Passerella iliaca unalaschcensis group) were 
captured and banded in Greater Victoria and 
Nanaimo, British Colombia. Geolocators were 
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attached to 30 adult birds.  Although different 
color bands were attached to distinguish 
geolocator-carrying birds and adult birds (young 
birds (HY/SY) were not color banded), because 
of the possibility of loss of color bands all birds 
observed with bands were targeted for recapture 
the following winter. 

The author used baited ground traps for initial 
capture attempts, but changed to other methods 
(mist nets, ground traps, a modified Heligoland 
trap, and human-triggered drop traps, which 
were the most successful) for re-trapping because 
of apparent trap shyness.  This is interesting as 
researchers have felt that being “trap-happy” was 
more common in most sparrows.  An interesting 
aspect of this study was the recruitment of the 
owners of yards with established feeding stations 
in immediately reporting banded birds, whereupon 
a bander and team of volunteers attempted to 
capture the bird(s). 
Forty-six percent of the captured and banded birds 
were adults, considerably higher than the 16% 
reported from the nearby fall migration monitoring 
station at Rocky Point Bird Observatory, 
suggesting that the latter are true migrants rather 
than wintering residents.  Adjusted annual survival 
rates were 41% for adults and 30% for young birds.  
All recaptures and re-sightings were either at the 
original capture site or close proximity, indicating 
strong winter site fidelity.  CMS

Value of Banding Kestrels in Nest Boxes

Reproductive parameters of American Kestrels 
(Falco sparverius) using nest boxes in the 
Shenandoah Valley of Virginia 2008-2020.  
2021.  Jill Morrow1 and Lance Morrow.  Maryland 
Birdlife 70:7-25.  Shenandoah Valley Raptor Study 
Area, Timberville, VA USA. 1saltlick2003@gmail.
com.

Although the American Kestrel (Falco sparverius) 
is still our most common and widespread falcon, 
one concern has been its apparent long term 
decline (1.95% decline/year from 1966-2015 
based on Breeding Bird Survey data from the 
eastern U.S.).  The Morrows looked at a long term 
data set (2008-2020) from kestrel nest box work 

in the Shenandoah Valley in Virginia (SVRSA).  
Between 4 and 87 nest boxes/year were visited 
a minimum of 7 times per season to capture and 
band parent(s), record clutch initiation date, clutch 
size, number of hatchlings, number of fledglings, 
and fledgling rates predation rates, among the 
many parameters collected.
Based on 608 kestrel nesting attempts over the 13 
years, an average of 82% of available boxes had 
nesting attempts, and fledgling success averaged 
75%.  The number of available boxes changed 
annually, so percentages were the metric used.  
There were 1,900 nestlings banded, or 3.1 nestling 
banded per nesting attempt.  The findings showed 
a slight non-significant upward trend over the 13 
years.  Only 2.47% of the banded nestlings failed 
to fledge.  There were 0-12% second attempts, 
depending upon the year, and a total of 40 over 13 
years.
Comparisons were made to two other nest box 
programs in Virginia and 11 others across North 
America.  The two Virginia results were from single 
year efforts, but most parameters were comparable 
(e.g., fledglings banded/nesting attempt were 2.5 
and 3.4 for the two Virginia studies).  The SVRSA 
parameter findings were similar to the 11 North 
America programs.  The SVRSA clutch size of 4.6 
was the same as the other programs.  Fledglings 
banded/nest attempt ranged from 2.4 to 4.5, with 
an average of 3.1.  The only exception was mean 
occupancy at SVRSA was 87%, while the average 
for the 11 North American studies was 47% (range 
12% to 87%).  Winter banding and recaptures 
seem to indicate the kestrel population in SVRSA 
is mainly non-migratory.  The authors noted that 
competition with squirrels was not much of a 
factor, as squirrels tend to occupy boxes (Jan to 
Apr) before kestrels (May to Jun).

The erection of nest boxes in favorable locations 
and the resultant high occupancy rate of these 
nest boxes undoubtedly increase the local kestrel 
population.  This may reverse the decline of natural 
sites, giving a false impression that the kestrel 
population is doing better than it really is.  Nest 
boxes are often placed near roads for easy access, 
thus birds are more easily seen.  
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 Placing in productive habitats and moving them 
when not productive (as was done here) will affect 
numbers.  The success in fledging young seen here 
may be misleading, as these young, inexperienced 
birds may not be surviving.  WHS

Fecal Samples Show Bird-Fruit Interactions 
Can invasive species replace native species as 
a resource for birds under climate change? A 
case study on bird-fruit interactions.  Amanda 
S. Gallinat1, Richard B. Primack, and Trevor L. 
Lloyd-Evans.  2020.  Biological Conservation 
241:108268.  Utah State University, Logan, UT,   
USA,1amanda.gallinat@usu.edu 
Fruits are an essential food source for migratory 
birds that, in turn, provide the service of food 
dispersal. This mutual interaction might be in 
danger due to climate change, which can change 
the phenology of migration and fruiting.  In 
general, migration times are being delayed, which 
might favor invasive fleshy-fruited plant species.  
To investigate the impact of these invasive plants 
on bird-fruit interactions, the authors used fecal 
samples collected during banding operations and 
plant phenology data in a stop-over site at the 
northeastern United States.  The results show that 
invasive species tend to fruit later in the season 
and might benefit from the delay in migration 
schedules.  However, birds preferred native fruits, 
even if they were not in their most ripened state 
or in low abundance.  These results reinforce 
the importance of native fruits at sites used by 
migratory birds before their journey to wintering 
sites.  PVM

Geolocators  reveal a thrush’s very small 
breeding and wintering ranges. 
Wintering destinations of Monterey Hermit 
Thrushes (Catharus guttatus slevini).  
Allison R. Paules Nelson1, William T. Wiskes, 
and Nathaniel E. Seavy.  2021.  Journal of Field 
Ornithology 92:43-53.   Gold Country Avian 
Studies, Nevada City, CA,USA
1nelson.allison@gmail.com.

The multitude of races of the Hermit Thrush show 
subtle intraspecific variation in morphology and 
diverse migration patterns.  The authors deployed 

geolocators on individuals of a subspecies breeding 
in a small range in the Santa Cruz Mountains of the 
Coast Ranges of California.  They captured 20 birds 
in 2014, and the following year retrieved  tags from 
13 individuals, a remarkable total.  They found the 
birds’ wintering areas were in Baja California Sur 
and northwestern mainland Mexico in  southwestern 
Sonora and northwestern-most Sinaloa, a very 
small range.  Further,  the birds’  morphology 
and song suggest adaptation to their very specific 
habitats, and they recommend exploration of                                                                                           
fine-scale genetic structure of coastal California’s 
Hermit Thrushes to determine the extent of 
evolutionary divergence in this subspecies.  CJR

Non-North American Banding Results 

Danish Barn Swallow Dynamics
Natal dispersal and recruitment of Barn 
Swallows Hirundo rustica in an urban habitat.  
Peter G. Teglhøj.  2020.  Bird Study 67(4):420–
428. http://doi.org/10.1080/00063657.2021.19246
18.  Svendborg, Denmark.  pt@svendborg. 

Teglhøj studied natal dispersal (the movement 
between the natal site and the site of first 
breeding) of Barn Swallows in urban habitats 
in of first breeding) of Barn Swallows in urban 
habitats in Svendborg, Denmark, and whether the 
nest types used affected nestling condition, and 
thus, future recruitment. In 2012-2018, a total of 
3,907 nestlings were banded at natural nests and 
artificial nests that had been placed at existing and 
potentially new breeding sites. In the breeding 
seasons of 2016-2019, 719 adult swallows were 
captured in the general breeding area using mist 
nets. Of these adults only 9% had been banded 
locally as nestlings. Of these 65 local recruits, 60 
(92%) dispersed from their natal sites. The five 
recruits that had not dispersed were males, whereas 
all females dispersed from their natal site. Female 
dispersal distance was 2.5 times that of male 
dispersal distance. Nestlings with higher mass and 
from first broods both were more likely to be local 
recruits. Nest type did not affect dispersal distance, 
but recruits raised in artificial nests composed a 
significantly higher proportion than expected. The 
author theorizes that use of artificial nests may 
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save the breeding birds time and energy related to 
nest building. CMS
Geolocators on Beijing Swifts
Using light-level geolocations to monitor 
incubation behaviour of a cavity-nesting bird 
Apus apus pekinensis. Xiao Huang, Yanyan Zhao, 
and Yang Liu1.  2021.  Avian Research 12(9). Sun 
Yat-Sen University, Guangzhou, China. 1liuy353@
mail.sysu.edu.cn

The Beijing Swift is a cavity-nesting bird whose 
nesting ecology is poorly understood. The main 
difficulty lies in the fact that it is hard to observe 
the nest directly. In this study, the authors took 
advantage of light-level geolocators placed for a 
migration study to analyze if it is also viable to 
use this technology to understand the breeding 
ecology of cavity-nesting birds. Since the Beijing 
Swift spends most of its day flying, any change 
in the light levels is related to breeding activities. 
The authors were able to determine the duration 
of the incubation period, incubation bouts, and 
the number of nest visits. There was a difficulty 
in exploring the number and extent of visits in the 
pre and post-incubation periods since these tend to 
be shorter in time. Overall the authors recommend 
this method due to its low cost and ease of post-
processing. PVM

Hawaiian Nectarivores Reveal Many Movement 
Strategies

Individual and seasonal variation in 
the movement behavior of two tropical 
nectarivorous birds. Jennifer R. Smetzer 1, 
Kristina L. Paxton, and Eben H. Paxton. 2021. 
Movement Ecology 9:36. University of Hawaii, 
Hilo, Hawaii, USA. 1smetzer180@gmail.com

The super-abundant Hawaiian honeycreepers, 
the ʻApapane (Himatione sanguinea) and ʻIʻiwi 
(Drepanis coccinea), are highly mobile during 
the year in the higher-elevation forests of Hawaii 
Island. The movement behavior of these crucial 
pollinators has important implications for forest 
ecology, and for mortality from avian malaria 
(Plasmodium relictum), an introduced disease that 
does not occur in high-elevation forests where 
they primarily breed. Using a slick automated 

radio telemetry network, the authors surprisingly 
found multiple movement strategies including 
sedentary, central place foraging, commuting, and 
nomadism. Further, these movement strategies 
occurred simultaneously across the population 
on the island. The timing of the movement 
strategies corresponded well with regional bloom 
patterns of omnipresent tree ‘ōhi‘a (Metrosideros 
polymorpha), the primary nectar source. Birds 
made long-distance flights, including multi-day 
forays outside the tracking array, but exhibited 
a high degree of fidelity to a core use area, even 
in the non-breeding period. Both species visited 
lower elevations where avian malaria can occur 
but exhibited little seasonal change in elevation 
(< 150 m) and regularly returned to high-elevation 
roosts at night. This important work reveals a 
system in which birds can track shifting resources 
using a diverse set of movement behaviors and 
can facultatively respond to environmental 
change. Importantly, fidelity to high-elevation 
roosting sites minimizes nocturnal exposure to 
avian malaria for far-ranging individuals and is 
thus a beneficial behavior that may be under high 
selection pressure. CJR
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