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ABSTRACT 

The three Rosy-finch species, Brown-capped (Leucosticte australis), Black (L. atrata), and Gray-
crowned (L. tephrocotis; hereafter Rosy-finches) are among the most climate-threatened 
species in the United States. New Mexico is an important location for understanding the effects 
of climate change because it is the southernmost location in which Brown-capped Rosy-finches 
breed and all three species co-occur during winter. Rosy-finches are difficult to study during the 
breeding season due to their remote, high-elevation breeding sites, so studies in winter when 
individuals can be found at lower elevations and at bird feeders may lend insight into 
population trends and direct conservation actions based on the breeding origins of wintering 
birds. Our study will evaluate long-term demographic and geographic origin trends from 
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• Successful completion of the 2022–2023 Rosy-finch field season by Steve Cox and Rio 
Grande Bird Research Inc. associates. This included installation of two RFID-equipped 
feeders by Corrie Borgman. Throughout the season, she made significant improvements 
in the feeder design and implementation arrangements for future deployments (Task 1) 

• Whitney Watson (project PhD student) began at New Mexico State University (NMSU) 
as a graduate research assistant in January 2023. This semester she successfully 
completed her Spring semester 2023 coursework, identified three of the required four 
members of her PhD committee, and initiated preliminary analyses of mark-recapture 
data (Task 2) 

• Whitney traveled to Albuquerque in January 2023 to assist with Rosy-Finch banding on 
, obtained  feather samples, and received training in stable 

isotope sample preparation (Task 3) 
• Whitney has been accepted to IsoCamp 2023 to be held June 19–30, 2023 at the Center 

for Stable Isotopes (CSI) at the University of New Mexico (UNM) (Task 3) 
• Abby Lawson established a contract with UNM’s CSI for analysis of n=460 BCRF feather 

samples. Whitney will deliver the first batch to UNM when she attends Isocamp (Task 3) 
• The team brought on an undergraduate researcher (funded via a separate USDA grant), 

Cynthia Dunkelberger, in affiliation with NMSU’s Avian Migration Program to assist with 
stable isotope feather sample preparation during the Spring 2023 semester. Cynthia will 
resume work on the project in the 2023-2024 academic year and is focusing on a 
separate project evaluating isotopic variation among feather samples (Task 3) 

• The team hired an undergraduate laboratory technician (funded via a separate grant), 
Alexes Albillar, to assist with stable isotope sample preparation during Summer 2023 
(Task 3) 

Next, we detail progress on project-specific tasks identified in the original project scope of work 
and provide an estimate of percent completion. 

 

Task 1: Establish new RFID feeders for the winter (2022-23 field season) 

We initiated a pilot study to evaluate the efficacy of radio frequency identification 
(RFID)-equipped feeders to improve vital rate estimates and evaluate connectivity among 
wintering sites. Rosy-finches are known for their nomadic behavior during winter, in which they 
may make long-range movements within their winter range for reasons that are not well 
understood. Such movements (temporary emigration) violate the assumptions of many 
traditional modeling frameworks; therefore, relatively complex modeling frameworks that 
require thorough data are needed to provide unbiased vital rate estimates. 

In recent years, multiple avian studies have demonstrated that fitting grain feeders with 
RFID-enabled ‘smart’ devices is an effective way to acquire visit and movement data from 
wintering birds that were previously marked with tags that the RFID reader can detect at close 
ranges. This approach was recently used by Latimer and Gardner (2022) for BLRF and GCRF in 
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northern Utah and generated thousands of annual detections to help infer overwinter survival 
and movement patterns. The RFID component of this study provides a synergistic opportunity 
to evaluate Rosy-finch winter movements at small (within New Mexico) and broad ranges 
(across states), given the growing network of RFID-equipped feeders in their wintering range. 

An RFID reader apparatus consists of RFID reader card powered by 6,400mAh USB 
battery packs and 3.5 Watt 6 V solar panel arrays (Voltaicsystems.com). We used Arduino based 
hardware (https://www.arduino.cc/) that integrates with Electronic Transponder Analysis 
Gateway (ETAG) open-source software and database (Bridge et al. 2019). These readers detect 
low-frequency (125 kHz) RFID tags affixed to the legs of tagged Rosy-Finches, and store these 
detection data both within onboard storage on the reader, as well as on SD memory cards. 
Birds equipped with RFID tags are detected when they land on or within antenna coils designed 
to match tag frequencies. Largely based on trial and error, we utilized numerous iterations of 
feeder and antenna designs to eventually reach an optimal combined design. Antennae were 
frequently damaged by squirrels chewing on the apparatus, which was improved through more 
robust housing for the antenna coils, as well as hot pepper and weatherproof coatings to deter 
squirrels. This method did not completely resolve the squirrel damage issues, but resulted in 
greater duration between repairs, and the ability to mitigate damage before complete failure of 
the antenna. Furthermore, card reader performance was improved by using more robust 
weatherproof housing to protect the reader cards and reduce the need to move componentry.   

We deployed two RFID antenna arrays on a platform feeder  on 20 
January 2023. We had planned to deploy a similar RFID-equipped feeder at  
in winter 2023, but after numerous performance and design issues as discussed above, we 
decided to focus our efforts on improving the reader and antenna designs at  
site before deploying at a site that requires a significantly greater investment of time and travel.  

Antennae were checked and repaired as necessary through 8 February, when the entire 
apparatus was removed for a design overhaul. The apparatus was re-deployed on 10 February. 
After re-deployment, fewer antennae were damaged, and there were no card performance 
issues. However, following a severe storm, an entire side of the array disappeared; this was 
later found but was not salvageable. Data from bird detections were collected by the onboard 
RFID card reader memory, and a  copy was downloaded onto a SD card approximately weekly 
from the date of deployment through the middle of April. 

Between 20 January and 10 April 2023, we recorded 2,810 detections of 51 unique tags 
at  RFID readers. 54 birds were banded and fitted with RFID tags during winter 
2023 and 94% of tagged birds were detected at least once at the RFID readers. The number of 
detections for individual birds ranged from 1 -255 detections (Mean: 55.1 ± 1 SD). The RFID 
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apparatus was removed on 16 April after no new detections had been recorded for 6 
days. Deployment of an RFID-equipped feeder at  is planned for winter 2024.  

Percent completion: 40% 

 

Task 2: Demographic analysis of mark-recapture data 

We are using existing mark-recapture data from a long-term study on wintering Rosy-
finches to examine demographic trends. Among Rosy-finch studies, this dataset is unique in its 
extreme longevity, large sample size, and the location in which the effects of climate change are 
predicted to be more acute compared to other locales. Specifically, we are evaluating trends in 
winter abundance and survival probability. 

Whitney has begun data quality assurance/quality control procedures and preliminary 
analysis of the long-term Rosy-finch mark-recapture data set to estimate Rosy-finch survival 
and abundance. The number of individuals captured and banded varied among years with 
between 1 and 312 captures for BCRF, 8 and 607 for BLRF, and 3 and 189 for GCRF, with 
banding efforts remaining relatively consistent among years (Figure 2). In a rudimentary 
Cormack-Jolly-Seber survival analysis including year, sex, and age at first capture as covariates, 
the top model in the BCRF analysis included age at first capture as a covariate for survival and 
year as a covariate for detection probability, the top model in the BLRF analysis included year as 
a covariate for both survival rate and detection probability, and the top model in the GCRF 
analysis was the null model with no covariates. Brown-capped Rosy-finch survival averaged 
across all years was 0.36 (95% CI: 0.30–0.43) for juveniles and 0.25 (95% CI: 0.18–0.33) for 
adults, BLRF survival (of juveniles and adults together) varied by year from 0.07 to 1.00, and 
GCRF survival of both juveniles and adults averaged across all years was estimated to be 0.37 
(95% CI: 0.25–0.51; Figure 3). 

Percent completion: 15% 

 

Task 3: Stable isotope analysis of feather samples 

Two stable isotopes of hydrogen occur in nature—protium [1H] and deuterium [2H]—
and the ratio of these isotopes (δD) in precipitation varies geographically and with elevation in 
a predictable pattern (Hobson and Wassenaar 1997, Meehan et al. 2004). Consequently, the δD 
signature of a particular location is reflected in local soils and tissues of the local vegetation. 
This signature is then also reflected in consumer tissues (such as feathers) grown in a particular 
location as a result of nutrient uptake in that location (Bowen et al. 2005, Wunder 2012). 
Because Rosy-finches undergo complete molts each breeding season (Pyle 1997), a feather 
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Figure 2. Number of unique Rosy-finches captured by species during each winter banding season  
 NM 2004–2022. Year denotes latter year of winter season (e.g., “2004” refers to November 

2003–April 2004 winter season). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 








