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Welcome back!  
With a mission to facilitate and host research, education and community connections in the Canadian 
Rockies going all the way back to 1950, it is my great privilege to welcome you (back) to the Barrier Lake 
and R.B. Miller field stations! Unsure about the lingering effects of the “big pause” as we started this 
past reporting year, we were extremely happy with the result – as detailed in the report, we clocked 
>10,000 user days! Importantly, we achieved those numbers through robust engagement with all four of 
our major user groups: research, education, university, and community. Of course, the people and their 
stories are so much richer than the numbers. In August 2022, we were grateful to host Iniskim: Return of 
the Buffalo, a re-telling of the story of the buffalo in North America. This was followed soon after by  

one of our largest public 
multiday events to date, 
Tipis and Telescopes, 
which was also the first 
time we’ve had tipis on 
site. This past July, we 
were host to 50 
Indigenous youth from 
across Canada, as they 
took part in a series of 
activities through the 
national Outland Youth 
Employment Program. In 
the report, you’ll find 
more details about these 
and other exciting events 
that were held here in the 
past year, as well as 

stories about the amazing research facilitated by our facilities. Looking forward, we’re looking forward 
to hosting another robust set of user groups into 2024. Speaking of 1950, we’re starting to plan for our 
75th anniversary in 2025 – lots of great things in the works! If you’d like to run some programming out of 
here, including those tied to our big anniversary, please reach out to us at bgi@ucalgary.ca.  

Steven Vamosi,  

Scientific Director of Biogeoscience Institute 
 

  

mailto:bgi@ucalgary.ca
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Year in Review  
While the BGI was closed to essential services during the pandemic, a full reopening occurred in May 
2022 and hosted 125 groups in the 2022/2023 fiscal year. 

Group Numbers   

The Biogeoscience Institute 
welcomes a variety of user type 
groups including Education 
(Junior/High School) groups, 
community groups including all 
academic institutions/non-
profit/government groups hosting 
conferences and retreats, 
University credited field courses, 
and field-based research groups.  

We greatly appreciate the support, patience, and trust from all our users who returned to engage with 
their classmates, peers, and colleagues at the BGI field stations.  

User Days 

The BGI tabulates the number of user days based on how many people use the field station per day. In 
2022/23 we were thrilled to host over 10,000 user days returning to pre-pandemic numbers.  
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Notes from the field  
Briana Van Den Bussche, staff member Biogeoscience Institute, heads to the field each summer to learn 
and engage with on-site researchers and brings these teachings back to the classroom. Briana’s writings 
are excerpts from UToday News and the following highlights a few of our favourites: 

Experience a day in the life of a researcher at reopened Barrier Lake 
Field Station.  

The Barrier Lake Field Station at the beloved Biogeoscience Institute in Kananaskis Country holds a 
special place in the hearts of many students, staff and alumni — not just from the University of Calgary 
but from schools across the country and around the world. The imposing Rocky Mountains, sprawling 
valleys, rugged cliffs and richly forested slopes form a memorable alpine backdrop for a variety of field 
schools, workshops, retreats, and research projects. 

On pause for 18 months, the field station emerged from its pandemic hiatus to much excitement as 
visitors began safely returning this summer. Read on about the fieldwork by two groups of university 
students, one from UCalgary and the other from McGill University, who bring us along for a look as they 
scale hillsides and scan floral habitats, investigating biodiversity in K-Country. 

 

Hanging with trees that thrive in rocky soils 
First, let’s hang out with Estefania Roldan Nicolau, a PhD student, and Michelle Ives, a master’s student, 
both from UCalgary’s Faculty of Science. When we say hang out, we mean it literally: Many of their field 
sites are on cliffs! 

Both researchers are interested in how trees access water in bedrock or other rocky soils. Their work 
involves scrambling or climbing to these locations to collect data. They use the data gathered from the 
locations and the trees to determine the amount and location of water within the rocks, a much less 
invasive method than blasting open the cliffs to locate the roots. 

Nicolau’s work centres around building a model to help understand how trees regulate their water 
consumption in habitats with poor water access. She monitors sap flow while also collecting data on 
weather and precipitation events. 

Learning from trees hundreds of years old 
Many of the trees at her sites show signs of regulating long-term stress, such as reduced needle cover or 
a thinner layer of sapwood, the area of the wood where water and nutrients flow. Despite looking a 
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little ragged with their small size and sparse needles, some trees clinging to cliffs are up to 400 years 
old.   

Ives is also working on creating a model but focuses on the water budget of cracks in the rocks. She 
hopes to gain insight into the geomorphology of the cracks by measuring surface water, the water used 
by the trees, and the water lost in surface runoff. She cores trees at each sample site to examine growth 
rings and get a sense of how growth may be affected by the structure and availability of water in the 
cracks. She believes the differences in the cracks could be responsible for variation in the growth rings of 
trees. 

“You would think, looking at growth rings, you would see a peak in growth of all the trees in an area 
during a good year, but we are not seeing those consistent peaks with these trees,” says Ives. 

As winter approaches, both women will spend their time in the lab and at home, analyzing their data 
and working with computer software to create their models, before returning for a final field season 
next year. 

Meadley Dunphy examines equipment at a site on Nakiska ski hill. Photo: Briana Van Den Bussche 

Frolicking in the flowers 
Visiting from Dr. Anna Hargreaves’ lab at McGill University, Shannon Meadley Dunphy and Olivia Rahn 
spent their summer focusing on the flowers. 

Not just any flowers, but the plant known as yellow rattle (Rhinanthus minor). Both researchers are 
interested in the plants’ native growing range at different elevations and under various conditions. 
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Rahn, a master’s student, is interested in habitat quality, especially abiotic factors or the non-living part 
of an ecosystem that shapes its environment. A current theory is that habitat quality declines as a plant 
nears its species limit. Testing this assumption, Rahn has plots across a range of sites where she looks at 
germination and seed production to measure lifetime fitness. The Rhinanthus minor is an ideal plant for 
this kind of study as it is one of few native annuals in the Rockies, which means lifetime fitness can be 
determined after just one growing season. 

Another bonus of working with Rhianthus is that the seeds are relatively large and easy to handle 
compared to other plant species, making counting and planting less time-consuming. Rahn uses drone 
imaging techniques to gather mass spectral images which could help determine total biomass in her 
study areas.  

 

 

Behold, the Rhinanthus minor 
On the other hand, Meadley Dunphy, a PhD student at McGill, chooses sites where Rhianthus should do 
well based on the characteristics of the plant. As a root parasite, the plant needs to be close to other 
plants in order to steal nutrients and water. It still needs to photosynthesize, though, so it also requires 
sunlight. As a small, annual plant, it is a poor competitor against the nearby larger and more established 
perennials. 

Meadley Dunphy’s fieldwork involved manipulating the habitat around Rhianthus to adjust its ability to 
access the roots of other plants as well as sunlight. She used cone-like structures she invented, which do 
not kill nearby plants, but push them out so they are not shading out the Rhianthus. She also designed 
special structures to enclose Rhianthus roots, allowing her to control how much they grew and accessed 
neighbouring plant roots. 

https://www.ucalgary.ca/news/sites/default/files/styles/ucws_image_desktop/public/2021-11/Meadley%20Dunphy%20shows%20the%20dried%20Rhianthus%20plant.jpg?itok=3B9H_M-w
https://www.ucalgary.ca/news/sites/default/files/styles/ucws_image_desktop/public/2021-11/Meadley%20Dunphy%20and%20Rahn%20planting%20Rhianthus%20minor%20in%20a%20meadow.jpg?itok=r9_Dp3uV
https://www.ucalgary.ca/news/sites/default/files/styles/ucws_image_desktop/public/2021-11/Yellow%20Rattle.jpeg?itok=90GwdXFT
https://www.ucalgary.ca/news/sites/default/files/styles/ucws_image_desktop/public/2021-11/Rhinathus%20seeds%20collected%20from%20the%20sites%20to%20be%20replanted.jpg?itok=w7z_mqSY
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Throughout the summer she recorded the growth of her plants, as well as nearby plants. This is the final 
year of Meadley Dunphy’s project, and she will now be analyzing her data in hopes of gaining a better 
understanding of the impact of sunlight and root access on Rhianthus in relation to its range 
distribution. Rahn finished her field season by collecting Rhianthus seeds and replanting them in plots. 
She will return next summer to monitor their growth.  

Other UToday Articles based at the Biogeoscience Institute: 

 

• Moving through the meadows: Team studies butterfly dispersal in mountain fields  
https://ucalgary.ca/news/moving-through-meadows-team-studies-butterfly-dispersal-
mountain-fields  

• Notes from the field: A day and night in the life of bats, fish, and researchers in Kananaskis 
Country https://www.ucalgary.ca/news/notes-field-day-and-night-life-bats-fish-and-
researchers-kananaskis-country  

• A bird’s-eye view on saving the bull trout https://ucalgary.ca/news/birds-eye-view-saving-bull-
trout  

• Are the animals in Kananaskis Country thriving during the pandemic?  
https://ucalgary.ca/news/are-animals-kananaskis-country-thriving-during-pandemic  
 

• PhD students from three countries produce two academic research papers in just two weeks  
https://www.ucalgary.ca/news/phd-students-three-countries-produce-two-academic-
research-papers-just-two-weeks  

• Ready for a Fortress Mountain hike? After a night’s rest at the Barrier Lake Field Station, two 
UCalgary geoscience students spend a day hiking, observing, and collecting data on Fortress 
Mountain. https://www.ucalgary.ca/news/ready-fortress-mountain-hike 

• After 65 remarkable years, beloved Rocky Mountain research facility goes off-grid  
https://www.ucalgary.ca/news/after-65-remarkable-years-beloved-rocky-mountain-research-
facility-goes-grid  

 

          

Biogeoscience researchers collect samples and data at the Tay River. Photo: Briana Van Den Bussche 

https://ucalgary.ca/news/moving-through-meadows-team-studies-butterfly-dispersal-mountain-fields
https://ucalgary.ca/news/moving-through-meadows-team-studies-butterfly-dispersal-mountain-fields
https://www.ucalgary.ca/news/notes-field-day-and-night-life-bats-fish-and-researchers-kananaskis-country
https://www.ucalgary.ca/news/notes-field-day-and-night-life-bats-fish-and-researchers-kananaskis-country
https://ucalgary.ca/news/birds-eye-view-saving-bull-trout
https://ucalgary.ca/news/birds-eye-view-saving-bull-trout
https://ucalgary.ca/news/are-animals-kananaskis-country-thriving-during-pandemic
https://www.ucalgary.ca/news/phd-students-three-countries-produce-two-academic-research-papers-just-two-weeks
https://www.ucalgary.ca/news/phd-students-three-countries-produce-two-academic-research-papers-just-two-weeks
https://www.ucalgary.ca/news/ready-fortress-mountain-hike
https://www.ucalgary.ca/news/after-65-remarkable-years-beloved-rocky-mountain-research-facility-goes-grid
https://www.ucalgary.ca/news/after-65-remarkable-years-beloved-rocky-mountain-research-facility-goes-grid
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Field Station Events  

 
Lanterns, camera, action! Immersive puppet-lantern performance 
honours return of the buffalo 
Barrier Lake Field Station hosts story of bison's reintroduction to Banff National Park 

AUTHOR 
Briana Van Den Bussche, Biogeoscience Institute 
 
In August 2022, visitors to the Barrier Lake Field Station were met with a new kind of wilderness 
experience as the evening woods were filled with the beautifully haunting sights and sounds of Iniskim: 
Return of the Buffalo. The immersive experience began with guests creating their own lanterns as dusk 
slowly faded to darkness. As the dark settled in, participants were led on a walk through the woods, with 
only lanterns, drumming and singing to guide them. 

Large bison lantern puppet at the Barrier Lake Field Station. Photo: Adrienne Cunnings 

Walkers were enchanted by glimpses of softly glowing lanterns through the tall grasses and trees, 
accompanied by singing, traditional drumming and ethereal sounds of nature. Lanterns took the form of 
curious coyotes, sleeping bison or playfully dancing spirits. 



  
   BIOGEOSCIENCE INTSITUTE| UNIVERSITY OF CALGARY 10  

Following the walk, intricate lantern and mask puppetry was used alongside spoken word, song and 
dance to tell the story of the buffalo, from its creation, to its extermination and present-day 
reintroduction into the nearby Banff National Park. The story wove together First Nations traditional 
knowledge, historical events and western science, and the experience ended with an opportunity for 
participants to join performers in a round dance to connect with the land and celebrate the return of the 
buffalo. 

Project re-tells story of the buffalo 
Iniskim: Return of the Buffalo is collaborative project presented by the Canadian Academy of Mask and 
Puppetry which uses lantern sculpture, puppetry, spoken word, traditional Blackfoot song, dance and 
Nakoda drumming to re-tell the story of the buffalo in North America. 

Peter Balkwill prepares to guide participants through the forest to the stage area. Photo: Adrienne Cunnings 

The experience was originally created in 2018 by Amethyst First Rider, Troy Emery Twigg. David Lane, 
Nan Balkwill, and Peter Balkwill with support from elders Tom Crane Bear, Raymond Many Bears, Patrick 
Twigg, and Beverly Hungry Wolf. A 2022 revised version was presented at the Barrier Lake Field Station 
from Aug. 8 to 10 as a part of the 2022 World Stage Design Conference, featuring new stories and 
writing from Thomas King, Leroy Little Bear, Wes Olson and Amethyst First Rider. Peter Balkwill, 
UCalgary professor in the School of Creative and Performing Arts in drama, was an integral part of this 
year's production, bringing the stories together and producing the show as a part of his research. The 
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performance at the Barrier Lake Field Station was led by storyteller Lorne Duquette of the Mistawasis 
Nehyewak, and featured the return of the Eya Hey Nakota drummers under the direction of Anders 
Hunter, a song from Olivia Tailfeathers, and the Iniskim Choir. 

 

The puppeteers rehearse during the daytime; Visitors made lanterns prior to dusk. Photo: Adrienne Cunnings 

The University of Calgary was honoured to host Iniskim: Return of the Buffalo at the Barrier Lake Field 
Station. The experience was a wonderful success thanks to the many creators, designers, Elders, 
performers and others who were involved in the project. To find out more about the project, including 
updates about future performances visit their website. 

 

Photo: Adrienne Cunnings 

https://www.maskandpuppet.com/project/iniskim/
https://www.ucalgary.ca/news/sites/default/files/styles/ucws_image_desktop/public/2022-09/4_Iniskim%20Lantern-%20Adrienne%20Cunnings_1.jpg?h=b7505bb7&itok=b_yj4IlP
https://www.ucalgary.ca/news/sites/default/files/styles/ucws_image_desktop/public/2022-09/7_Napi-%20Peter%20Balkwill_1.jpg?h=1e6eb8d0&itok=ryA-HjxC
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Tipis and Telescopes: A weekend of star stories, 
ceremony, Indigenous science and community 
Greeting the fall weather, the Barrier Lake Field Station hosted ‘Tipis and Telescopes’ a unique event 
created by Wilfred Buck and joined by TELUS Spark to bridge Indigenous star knowledge and Western 
Astronomy. The event welcomed families, communities, and educators to participate in storytelling, star 
gazing, and traditional sweat lodges.  The September weekend brought numerous organizations 
together including The Canadian Space Agency’s Youth STEM Initiatives team, NASA scientist, 
IndigeSTEAM, and the University of Calgary.  

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

For the Barrier Lake Field Station a particular special moment was the mounting of several family tipis on 
the lawns with the mountains beaming behind. Photo: Adrienne Cunnings 
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Wilfred Buck travelled from Manitoba with 
his portable planetarium to share various 
First Nations star stories gifted by Cree, 
Ojibwe, and Nakota Nations with 
storyteller Dale Worme. The planetarium 
inflated to approximately five meters in 
height and six meters in diameter and 
accommodates 25 people.  

“Wilfred continues to gather these (star) 
stories told by Elders and Knowledge 
Keepers and looks forward to the day 
when First Nations astronomy and 
Indigenous science is universally 
recognized and revered”.  

Due to high winds, the planetarium was 
placed inside the tipis for support while 
skies cleared on Saturday evening for 
participants to view solar systems, nearby 
planets and listen to enchanting stories 
while huddled in sleeping bags. 
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Research Publications  
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Aleuy, O.A., S.J. Peacock. P.K. Molnár. K.E. Ruckstuhl and S.J. Kutz. 2023. Local thermal adaptation and 
local temperature regimes drive the performance of a parasitic helminth under climate change: 
The case of Marshallagia marshalli from wild ungulates. Global Change Biology 29(22): 6217-
6233. https://doi.org/10.1111/gcb.16918  

Aubry-Wake, C., P. Lamontagne-Hallé. M. Baraër. J.M. McKenzie and J.W. Pomeroy. 2023. Using ground-
based thermal imagery to estimate debris thickness over glacial ice: fieldwork considerations to 
improve the effectiveness. Journal of Glaciology 69(274): 353-369. 
https://doi.org/10.1017/jog.2022.67  

Aubry‐Wake, C., and J.W. Pomeroy. 2023. Predicting hydrological change in an alpine glacierized basin 
and its sensitivity to landscape evolution and meteorological forcings. Water Resources 
Research 59(9): e2022WR033363. https://doi.org/10.1029/2022WR033363  

Cook, J., C.J. Loewen. T.L. Nagao. M.D. Graham and R.D. Vinebrooke. 2023. Phytoplankton communities 
as indicators of environmental change in the Canadian Rockies. Canadian Journal of Fisheries 
and Aquatic Sciences 80(7): 1156. https://doi.org/10.1139/cjfas-2022-0256  

 Dobson, F.S., C. Saraux and V.A. Viblanc. 2023. Phenotypic plasticity in reproductive and somatic efforts 
of female Columbian ground squirrels. Canadian Journal of Zoology.  
https://doi.org/10.1139/cjz-2023-0108  

Fang, X., and J.W. Pomeroy. 2023. Simulation of the impact of future changes in climate on the 
hydrology of Bow River headwater basins in the Canadian Rockies. Journal of Hydrology 620: 
129566. https://doi.org/10.1016/j.jhydrol.2023.129566  

Hayashi, M., and G. van der Kamp. 2023. The role of Canadian research in advancing groundwater 
hydrology: historical sketches from the past 75 years. Canadian Water Resources Journal/Revue 
canadienne des ressources hydriques 48(4):1-16. 
https://doi.org/10.1080/07011784.2023.2177197  

He, Z., and J.W. Pomeroy. 2023. Assessing hydrological sensitivity to future climate change over the 
Canadian southern boreal forest. Journal of Hydrology 624: 129897. 
https://doi.org/10.1016/j.jhydrol.2023.129897  

He, J., and M. Hayashi. 2023. Field observation and mathematical representation of the hydrogeological 
function of alpine landforms in the Canadian Rockies. Hydrological Processes 37: e14881. 
https://doi.org/10.1002/hyp.14881  
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Marsh, C.B., V. Vionnet and J.W. Pomeroy. 2023. Windmapper: An efficient wind downscaling method 
for hydrological models. Water Resources Research 59(3): e2022WR032683. 
https://doi.org/10.1029/2022WR032683  

Marsh, C.B., P. Harder and J.W. Pomeroy. 2023. Validation of FABDEM, a global bare-earth elevation 
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Enhance Understanding of Mountains in Canada. In Canadian Mountain Assessment. University 
of Calgary Press. 

Micalizzi, E.W., C.R. Olson. S.A. Forshner and R.M. Barclay. 2023. The flight speed of a migrating silver-
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Penn,K., S.J. Marshall. K.E. Sinclair. 2023. Seasonal enrichment of heavy isotopes in meltwater runoff 
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Rood, F., T. Henry. M. Storkova. N. Caulkett. P. Neuhaus and K.E. Ruckstuhl. 2023. Personality and social 
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https://orcid.org/0000-0002-2949-242X
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Aubry‐Wake, C., A. Bertoncini and J.W. Pomeroy. 2022. Fire and ice: The impact of wildfire‐affected 
albedo and irradiance on glacier melt. Earth's Future 10(4): e2022EF002685. https://doi. 
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org/10.1029/2022EF002685  

Barclay, R.M. and D.S. Jacobs. 2022. Interindividual communication by bats via echolocation. Canadian 
Journal of Zoology 101(3): 128-143. http://dx.doi.org/10.1139/cjz-2022-0121  

Bertoncini, A., Aubry-Wake, C. and Pomeroy, J.W., 2022. Large-area high spatial resolution albedo 
retrievals from remote sensing for use in assessing the impact of wildfire soot deposition on 
high mountain snow and ice melt. Remote Sensing of Environment, 278, p.113101. 
https://doi.org/10.1002/hyp.14557 

Dawson-Glass, E., and A.L. Hargreaves. 2022. Does pollen limitation limit plant ranges? Evidence and 
implications. Philosophical Transactions of the Royal Society B: Biological Sciences 377 (1846). 
https://doi.org/10.1098/rstb.2021.0014 

 

https://doi.org/10.1002/hyp.15005
https://doi.org/10.1139/er-2022-0114
https://doi.org/10.1139/er-2022-0114
https://doi.org/10.1016/j.yhbeh.2023.105426
https://doi.org/10.1002/eco.2516
https://doi.org/10.22541/essoar.168881928.85820067/v1
http://dx.doi.org/10.1139/cjz-2022-0121
https://doi.org/10.1002/hyp.14557
https://doi.org/10.1098/rstb.2021.0014


 
PROPOSAL TITLE | UNIVERSITY OF CALGARY 17 

Dobson, F.S. and V.A. Viblanc. 2022. Fitness. In Encyclopedia of Animal Cognition and Behavior (pp. 
2739-2745). Cham: Springer International Publishing 

Hathaway, J.M., C.J. Westbrook. R.C. Rooney. R.M. Petrone and L.E. Langs. 2022. Quantifying relative 
contributions of source waters from a subalpine wetland to downstream water 
bodies. Hydrological Processes. 36(9): e14679. https://doi.org/10.1002/hyp.14679 

Hathaway, J.M., R.M. Petrone. C.J. Westbrook. R.C. Rooney and L.E. Langs. 2022. Using Stable Water 
Isotopes to Analyze Spatiotemporal Variability and Hydrometeorological Forcing in Mountain 
Valley Wetlands Water14(11): 1815. https://doi.org/10.3390/w14111815 

Hee, O., M.C. Windeyer. K. Ruckstuhl. P. Neuhaus and N. Caulkett. 2022. A preliminary study to evaluate 
the effectiveness of laryngeal mask airways in anesthetized bighorn sheep (ovis canadensis) 
lambs. Journal of Zoo and Wildlife Medicine 53(3):537-544. https://doi.org/10.1638/2022-0019 

Hrach, D.M., R.M. Petrone. A. Green and M. Khomik. 2022. Analysis of growing season carbon and water 
fluxes of a subalpine wetland in the Canadian Rocky Mountains: Implications of shade on 
ecosystem water use efficiency. Hydrological Processes 36(1): e14425. 
https://doi.org/10.1002/hyp.14425  

Lemonnier, C., P. Bize. R. Boonstra. F.S. Dobson. F. Criscuolo and V.A. Viblanc 2022. Effects of the social 
environment on vertebrate fitness and health in nature: Moving beyond the stress 
axis. Hormones and Behavior 145: 105232. https://doi.org/10.1016/j.yhbeh.2022.105232  

Morris, O., C. Loewen. G. Woodward. R. Schaefer. J. Piggott. R. Vinebrooke and M. Jackson. 2022. 
Human land use masks the effects of warming in freshwater ecosystems. Authorea Preprints. 
https://doi.org/10.22541/au.165237522.20491414/v1  

Morris, O.F., C.J. Loewen. G. Woodward. R.B. Schäfer. J.J. Piggott. R.D. Vinebrooke and R.C. Jackson. 
2022. Local stressors mask the effects of warming in freshwater ecosystems. Ecology Letters 
25(11): 2540-2551. https://doi.org/10.1111/ele.14108  

Munir, T.M. and C.J. Westbrook. 2022. Comparison of Soil Nutrient Supply Patterns among Full and 
Drained Beaver Ponds and Undisturbed Peat in a Rocky Mountain Fen. Wetlands, 42(4): 25. 
https://doi.org/10.1007/s13157-022-01546-6 

Olson, M.H., J.M. Fischer and M. Hayashi 2022. Temporal dynamics of dissolved organic matter (DOM) in 
mountain lakes: the role of catchment characteristics. Canadian Journal of Fisheries and Aquatic 
Sciences 79(2): 289-299. https://doi.org/10.1139/cjfas-2020-0421  

Pradhananga, D. and J.W. Pomeroy. 2022. Diagnosing changes in glacier hydrology from physical 
principles using a hydrological model with snow redistribution, sublimation, firnification and 
energy balance ablation algorithms. Journal of Hydrology 608: 127545. 
https://doi.org/10.1016/j.jhydrol.2022.127545 

 

https://doi.org/10.1002/hyp.14679
https://doi.org/10.3390/w14111815
https://doi.org/10.1638/2022-0019
https://doi.org/10.1002/hyp.14425
https://doi.org/10.1016/j.yhbeh.2022.105232
https://doi.org/10.22541/au.165237522.20491414/v1
https://doi.org/10.1111/ele.14108
https://doi.org/10.1139/cjfas-2020-0421
https://doi.org/10.1016/j.jhydrol.2022.127545


  
   BIOGEOSCIENCE INTSITUTE| UNIVERSITY OF CALGARY 18  

Pradhananga, D., and J.W. Pomeroy. 2022. Recent hydrological response of glaciers in the Canadian 
Rockies to changing climate and glacier configuration, Hydrology and Earth System Sciences 
26(10): 2605-2616. https://doi.org/10.5194/hess-26-2605-2022 

Rasouli, K., J.W. Pomeroy and P.H. Whitfield. 2022. The sensitivity of snow hydrology to changes in air 
temperature and precipitation in three North American headwater basins. Journal of Hydrology 
606: 127460. https://doi.org/10.1016/j.jhydrol.2022.127460  

Roesky, B. and M. Hayashi. 2022. Effects of lake‐groundwater interaction on the thermal regime of a 
sub‐alpine headwater stream. Hydrological Processes 36(2): e14501. 
https://doi.org/10.1002/hyp.14501  

Roth, J.D., F.S. Dobson. P. Neuhaus. A. Abebe. T. Barra. R. Boonstra. P.D. Edwards. M.A. Gonzalez. T.L. 
Hammer. E. Harscouet and L.K. McCaw. 2022. Territorial scent-marking effects on vigilance 
behavior, space use, and stress in female Columbian ground squirrels. Hormones and Behavior 
139: 105111. https://doi.org/10.1016/j.yhbeh.2022.105111  

Schut, S.R. and C.J. Westbrook. 2022. Variations in the water storage capacity of a mountain peatland 
with complex stratigraphy. Journal of Hydrology 615 (part A): 128614. 
https://doi.org/10.1016/j.jhydrol.2022.128614 

Solick, D.I. and R.M. Barclay. 2022. Coat color of western long-eared bats (myotis evotis) living in 
different environments: a test of gloger's rule. Northwestern Naturalist 103(2): 183-189. 
https://doi.org/10.1898/NWN21-14 

Tamian, A., V.A. Viblanc. F.S. Dobson. P. Neuhaus. T.L. Hammer. A.P. Nesterova. S. Raveh. A.L. Skibiel. D. 
Broussard. T.G. Manno and N. Rajamani. 2022. Integrating microclimatic variation in 
phenological responses to climate change: A 28‐year study in a hibernating mammal. Ecosphere 
13(5): e4059. https://doi.org/10.1002/ecs2.4059  

Thériault, J.M., N.R. Leroux. R.E. Stewart. A. Bertoncini. S.J. Déry. J.W. Pomeroy. H.D. Thompson. H. 
Smith. Z. Mariani. A. Desroches-Lapointe. S. Mitchell and J. Almonte. 2022. Storms and 
Precipitation Across the continental Divide Experiment (SPADE). Bulletin of the American 
Meteorological Society 103(11): e2628-E2649. https://doi.org/10.1175/BAMS-D-21-0146.1 

Viblanc, V.A., C. Saraux. A. Tamian. F. Criscuolo.  D.W. Coltman.  S. Raveh. J.O. Murie and F.S. 
Dobson.2022. Measuring fitness and inferring natural selection from long-term field studies: 
different measures lead to nuanced conclusions. Behavioral Ecology and Sociobiology 76(6): 79. 
https://doi.org/10.1007/s00265-022-03176-8  

Viblanc, V.A., F. Criscuolo. S. Sosa. Q. Schull. R. Boonstra. C. Saraux. M. Lejeune. J.D. Roth. P. Uhlrich. S. 
Zahn and F.S. Dobson. 2022. Telomere dynamics in female Columbian ground squirrels: recovery 
after emergence and loss after reproduction. Oecologia 199(2): 301-312. 
https://doi.org/10.1007/s00442-022-05194-9  

https://doi.org/10.5194/hess-26-2605-2022
https://doi.org/10.1016/j.jhydrol.2022.127460
https://doi.org/10.1002/hyp.14501
https://doi.org/10.1016/j.yhbeh.2022.105111
https://doi.org/10.1016/j.jhydrol.2022.128614
https://doi.org/10.1898/NWN21-14
https://doi.org/10.1002/ecs2.4059
https://doi.org/10.1175/BAMS-D-21-0146.1
https://doi.org/10.1007/s00265-022-03176-8
https://doi.org/10.1007/s00442-022-05194-9


 
PROPOSAL TITLE | UNIVERSITY OF CALGARY 19 

Wheater, H.S., J.W. Pomeroy. A. Pietroniro. B. Davison. M. Elshamy. F. Yassin. P. Rokaya. A. Fayad. Z. 
Tesemma. D. Princz and Y. Loukili. 2022. Advances in modelling large river basins in cold regions 
with Modélisation Environmentale Communautaire—Surface and Hydrology (MESH), the 
Canadian hydrological land surface scheme. Hydrological Processes 36(4): e14557. 
https://doi.org/10.1002/hyp.14557 

2021 

Banting, A.L.K., M.K. Taylor, R.D. Vinebrooke, C.M. Carli, M.S. Poesch. 2021. Assisted Colonization of a 
Regionally Native Predator Impacts Benthic Invertebrates in Fishless Mountain 
Lakes. Conservation Science and Practice 3: e344. https://doi.org/10.1111/csp2.344 

Barra, T., V. A. Viblanc, C. Saraux, J.O. Murie, F. S. Dobson. 2021. Parental Investment in the Columbian 
Ground Squirrel: Empirical Tests of Sex Allocation Models. Ecology 102 (11): 
e03479.  https://doi.org/10.1002/ecy.3479 

Brighenti, S., Hotaling, S., Finn, D.S., Fountain, A.G., Hayashi, M., Herbst, D., Saros, J.E., Tronstad, L.M. 
and Millar, C.I. 2021. Rock glaciers and related cold rocky landforms: Overlooked climate refugia 
for mountain biodiversity. Global Change Biology, 27(8), pp.1504-1517. 

DeBeer, C.M., H. S. Wheater, J. W. Pomeroy, et.al. 2021. Summary and synthesis of Changing Cold 
Regions Network (CCRN) Research in the Interior of Western Canada – Part 2: Future Change in 
Cryosphere, Vegetation, and Hydrology. Hydrology and Earth System Science 25: 1849–1882, 
https://doi.org/10.5194/hess-25-1849-2021  

Ensing, D.J., D.M.D.H. Sora, C.G. Eckert. 2021. Chronic selection for early reproductive phenology in an 
annual plant across a steep, elevational gradient of growing season length. Evolution 75(7): 
1681-1698. https://doi.org/10.1111/evo.14274 

Filazzola, A., S.F. Matter, J. S. MacIvor. 2021. The direct and indirect effects of extreme climate events on 
insects. Science of The Total Environment 769: 145161. 
https://doi.org/10.1016/j.scitotenv.2021.145161. 

Hayashi, M., G. van der Kamp. 2021. Chapter Nine - Water level changes in ponds and lakes: The 
Hydrological Processes. Editor(s): E.A. Johnson, K. Miyanishi, Plant Disturbance Ecology (Second 
Edition). Academic Press: 321-351, ISBN 9780128188132, https://doi.org/10.1016/B978-0-12-
818813-2.00009-5. 

Hobbs, W.O., T.W. Dreher. E.W. Davis. R.D. Vinebrooke. S. Wong. T. Weissman. M. Dawson. 2021. Using 
a lake sediment record to infer the long-term history of cyanobacteria and the recent rise of an 
anatoxin producing Dolichospermum sp. Harmful Algae. 101: 101971. 
https://doi.org/10.1016/j.hal.2020.101971  

Kinar, N. J., and J. W. Pomeroy. 2021. Measurement of Terrestrial Snow. Geography. https://research-
groups.usask.ca/hydrology/documents/pubs/papers/kinar-n.j._pomeroy-j.w._2021.pdf 

https://doi.org/10.1002/hyp.14557
https://doi.org/10.1111/csp2.344
https://doi.org/10.1002/ecy.3479
https://doi.org/10.5194/hess-25-1849-2021
https://doi.org/10.1111/evo.14274
https://doi.org/10.1016/j.scitotenv.2021.145161
https://doi.org/10.1016/B978-0-12-818813-2.00009-5
https://doi.org/10.1016/B978-0-12-818813-2.00009-5
https://doi.org/10.1016/j.hal.2020.101971


  
   BIOGEOSCIENCE INTSITUTE| UNIVERSITY OF CALGARY 20  

Langs, L.E., R.M. Petrone. J.W. Pomeroy. 2021. Subalpine forest water use behaviour and 
evapotranspiration during two hydrologically contrasting growing seasons in the Canadian 
Rockies. Hydrological Processes 35(5): e141158. https://doi.org/10.1002/hyp.14158 

Loewen, C.J.G., R.D. Vinebrooke, R.W. Zurawell. 2021. Quantifying seasonal succession of phytoplankton 
trait-environment associations in human-altered landscapes. Limnology and Oceanography, 66: 
1409-1423. https://doi.org/10.1002/lno.11694 

López-Moreno, J.I., J.W. Pomeroy, E. Morán-Tejada, J. Revuelto, F.M. Navarro-Serrano, I. Vidaller, E. 
Alonso-González. 2021. Changes in the frequency of global high mountain rain-on-snow events 
due to climate warming. Environmental Research Letters 16(9): 4021. 
https://doi.org/10.1088/1748-9326/ac0dde 

Marshall, S.J. 2021. Regime shifts in glacier and ice sheet response to climate change: examples from the 
Northern Hemisphere. Frontiers in Climate 3: 702585. 
https://doi.org/10.3389/fclim.2021.702585 

Matter, S.F., A. Filazzola and J. Roland. 2021.Population extinction and metapopulation synchrony: a 
reassessment. Nordic Society Oikos 2022(1). https://doi.org/10.1111/oik.08675  

Mohammed, A.A., E.E. Cey. M. Hayashi. M.V. Callaghan. Y.J. Park. K.L. Miller. S.K. Frey. 2021. Dual‐
permeability modeling of preferential flow and snowmelt partitioning in frozen soils. Vadose 
Zone Journal. 20(2): e20101. https://doi.org/10.1002/vzj2.20101 

Mohammed, A.A., E.E. Cey. M. Hayashi and M.V. Callaghan. 2021. Simulating preferential flow and 
snowmelt partitioning in seasonally frozen hillslopes. Hydrological Processes. 35(8): 14277. 
https://doi.org/10.1002/hyp.14277 

Munir, T.M., and C.J. Westbrook. 2021. Beaver dam analogue configurations influence stream and 
riparian water table dynamics of a degraded spring-fed creek in the Canadian Rockies. River 
Research and Applications, 37: 330– 342. https://doi.org/10.1002/rra.3753 

Munir, T.M., and C.J. Westbrook. 2021. Thermal Characteristics of a Beaver Dam Analogues Equipped 
Spring-Fed Creek in the Canadian Rockies. Water 13(7):990. 
https://doi.org/10.3390/w13070990 

Olson, M.H., J.M Fischer, M. Hayashi. 2021. Temporal dynamics of dissolved organic matter (DOM) in 
mountain lakes: the role of catchment characteristics. Canadian Journal of Fisheries and Aquatic 
Sciences 79: 289-299.  https://doi.org/10.1139/cjfas-2020-0421 

Patterson, M., N. Caulkett. P. Neuhaus. K. Pasloske. and K. Ruckstuhl. 2021. The utility of a novel 
formulation of alfaxalone in a remote delivery system. Veterinary Anaesthesia and Analgesia 
48(4): 537-540. https://doi.org/10.1016/j.vaa.2021.03.012   

 

https://doi.org/10.1002/hyp.14158
https://doi.org/10.1002/lno.11694
https://doi.org/10.1088/1748-9326/ac0dde
https://doi.org/10.3389/fclim.2021.702585
https://doi.org/10.1111/oik.08675
https://doi.org/10.1002/vzj2.20101
https://doi.org/10.1002/hyp.14277
https://doi.org/10.1002/rra.3753
https://doi.org/10.3390/w13070990
https://doi.org/10.1139/cjfas-2020-0421
https://doi.org/10.1016/j.vaa.2021.03.012


 
PROPOSAL TITLE | UNIVERSITY OF CALGARY 21 

Paquette, A., and A.L. Hargreaves. 2021. Biotic interactions are more often important at species’ warm 
versus cool range edges. Ecology Letters 24 (11): 2427-2438. https://doi.org/10.1111/ele.13864 

Pilla, R.M., E.M. Mette, C.E. Williamson, B.V. Adamovich, R. Adrian, O. Anneville, E. Balseiro, S. Ban, S. 
Chandra, W. Colom-Montero, S.P. Devlin, M.A. Dix, M.T. Dokulil, N.A. Feldsine, H. Feuchtmayr, 
N.K. Fogarty, E.E. Gaiser, S.F. Girdner, M.J González, K.D. Hambright, D.P. Hamiltion, K. Havens, 
D.O. Hessen, H. Hetzenauer, S.N. Higgins, T.H. Huttula, H. Huuskonen, P.D.F. Isles, K.D. Joehnk, 
W.B. Keller, J. Klug, L.B. Knoll, J. Korhonen, N.M. Korovchinsky, O. Köster, B.M. Kraemer, P.R. 
Leavitt, B. Leoni, F. Lepori, E.V. Lepskaya, N.R. Lottig, M.S. Luger, S.C. Maberly, S. MacIntyre, C. 
McBride, P. McIntyre, S.J. Melles, B. Modenutti, D.C. Müller-Navarra, L. Pacholski, A.M. 
Paterson, D.C. Pierson, H.V. Pislegina, P. Plisnier, D.C. Richardson, A. Rimmer, M. Rogora, D.Y. 
Rogozin, J.A. Rusak, O. O. Rusanovskaya, S. Sadro, N. Salmaso, J.E. Saros, J. Sarvala, É. Saulnier-
Talbot, D.E. Schindler, S.V. Shimaraeva, E.A. Silow, L.M. Sitoki, R. Sommaruga, D. Straile, K.E. 
Strock, H. Swain, J.M. Tallant, W. Thiery, M.A. Timofeyev, A.P. Tolomeev, K. Tominaga, M.J. 
Vanni, P. Verburg, R.D. Vinebrooke, J. Wanzenböck, K. Weathers, G.A. Weyhenmeyer, E.S. 
Zadereev, T.V. Zhukova. 2021. Global Data Set of Long-Term Summertime Vertical Temperature 
Profiles in 153 Lakes. Scientific Data 8: 200. https://doi.org/10.1038/s41597-021-00983-y 

Pradhananga, D., J.W. Pomeroy. C. Aubry-Wake. D.S. Munro. J. Shea. M.N. Demuth. N.H. Kirat. B. 
Menounos. K. Mukherjee. 2021. Hydrometeorological, glaciological and geospatial research data 
from the Peyto Glacier Research Basin in the Canadian Rockies Earth System Science Data 13(6): 
2875–2894. https://doi.org/10.5194/essd-13-2875-2021 

Roesky, B., and M. Hayashi. 2021. Hydrogeological control of the thermal regime of a sub-alpine 
headwater stream. Authorea Preprints; 2021. DOI:10.22541/au.162021074.43533660/v1 

Roland, J.A.  Filazzola, S.F. Matter. 2021. Spatial variation in early-winter snow cover determines local 
dynamics in a network of alpine butterfly populations. Ecography 44: 334-
343. https://doi.org/10.1111/ecog.05407  

Ronnquist, A.L., and C.J. Westbrook. 2021. Beaver dams: How structure, flow state, and landscape 
setting regulate water storage and release. Science of The Total Environment 785: 147333 
https://doi.org/10.1016/j.scitotenv.2021.147333 

Shea, J. M., P.H. Whitfield. X. Fang. J.W. Pomeroy. 2021. The Role of Basin Geometry in Mountain 
Snowpack Responses to Climate Change. Frontiers in Water 11(3): 604275. 
https://doi.org/10.3389/frwa.2021.604275 

Thériault, J.M., S.J. Déry. J.W. Pomeroy. H.M. Smith. J. Almonte. A. Bertoncini. R.W. Crawford. A. 
Desroches-Lapointe. M. Lachapelle. Z. Mariani. S. Mitchell. J.E. Morris. C. Hébert-Pinard. P. 
Rodriguez. and H.D. Thompson. 2021. Meteorological observations collected during the Storms 
and Precipitation Across the continental Divide Experiment (SPADE), April–June 2019. Earth 
Systems Science Data 13(3): 1233–1249. https://doi.org/10.5194/essd-13-1233-2021 

 

https://doi.org/10.1111/ele.13864
https://doi.org/10.1038/s41597-021-00983-y
https://doi.org/10.5194/essd-13-2875-2021
https://doi.org/10.22541/au.162021074.43533660/v1
https://doi.org/10.1111/ecog.05407
https://doi.org/10.1016/j.scitotenv.2021.147333
https://doi.org/10.3389/frwa.2021.604275
https://doi.org/10.5194/essd-13-1233-2021


  
   BIOGEOSCIENCE INTSITUTE| UNIVERSITY OF CALGARY 22  

Vionnet, V., C.B. Marsh. B. Menounos. S. Gascoin. N.E. Wayand. J. Shea. K. Mukherjee. and J.W. 
Pomeroy. 2021. Multi-scale snowdrift-permitting modelling of mountain snowpack. The 
Cryosphere15(2): 743–769. https://doi.org/10.5194/tc-15-743-2021 

Westbrook, C.J. 2021. Chapter Fourteen - Beaver as agents of plant disturbance. Editor(s): Edward A. 
Johnson, Kiyoko Miyanishi. Plant Disturbance Ecology (Second Edition), Academic Press, Pages 
489-528, ISBN 9780128188132, https://doi.org/10.1016/B978-0-12-818813-2.00014-9. 

2020 

Aksamit, N.O., and J.W. Pomeroy. 2020. Warm-air entrainment and advection during alpine blowing 
snow events. The Cryosphere 14(9): 2795–2807. https://doi.org/10.5194/tc-14-2795-2020 

Barclay, R.M.R., and T.H. Fleming. 2020. Chapter 12: Reproduction and Life Histories. Page Phyllostomid 
bats: A unique mammalian radiation. essay, The University of Chicago Press, Chicago.  

Caissy, P., S. Klemet-N'Guessan. R. Jackiw. C.G. Eckert. A.L. Hargreaves. 2020. High conservation priority 
of range-edge plant populations not matched by habitat protection or research effort. Biological 
Conservation 249: 108732. https://doi.org/10.1016/j.biocon.2020.108732.  

Caplins, S.A., K.J. Gilbert, C. Ciotir, J. Roland, S.F. Matter, N. Keyghobadi. 2020. Data from: Landscape 
structure and the genetic effects of a population collapse. https://doi.org/10.5683/SP2/RKWAIK 

Christensen, C.W., M. Hayashi. L.R. Bentley. 2020. Hydrogeological characterization of an alpine aquifer 
system in the Canadian Rocky Mountains. Hydrogeology Journal 28: 1871–1890. 
https://doi.org/10.1007/s10040-020-02153-7 

Constant T., S. Giroud, V.A. Viblanc, M.L. Tissier, P. Bergeron, F.S. Dobson, C. Habold. 2020. Integrating 
mortality risk and the adaptiveness of hibernation. Frontiers in Physiology 11: 706 
https://doi.org/10.3389/fphys.2020.00706 

Conway, J. P., W.D. Helgason. J.W. Pomeroy. J.E. Sicart. 2021. Icefield breezes: Mesoscale diurnal 
circulation in the atmospheric boundary layer over an outlet of the Columbia Icefield, Canadian 
Rockies. Journal of Geophysical Research: Atmospheres 126(6): 
e2020JD034225. https://doi.org/10.1029/2020JD034225 

Cook, J., B.R. Stuparyk. M.A. Johnsen. R.D. Vinebrooke. 2020. Concordance of chemically inferred and 
assayed nutrient limitation of phytoplankton along a depth gradient of alpine lakes in the 
Canadian Rockies. Aquatic Sciences 82(17). https://doi.org/10.1007/s00027-019-0683-7 

Cross, R. L., and C.G. Eckert. 2020. Integrated empirical approaches to better understand species’ range 
limits. American Journal of Botany 107(1): 12– 16. https://doi.org/10.1002/ajb2.1400 

 

https://doi.org/10.5194/tc-15-743-2021
https://doi.org/10.1016/B978-0-12-818813-2.00014-9
https://doi.org/10.1016/j.biocon.2020.108732
https://doi.org/10.5683/SP2/RKWAIK
https://doi.org/10.1007/s10040-020-02153-7
https://doi.org/10.3389/fphys.2020.00706
https://doi.org/10.1029/2020JD034225
https://doi.org/10.1007/s00027-019-0683-7
https://doi.org/10.1002/ajb2.1400


 
PROPOSAL TITLE | UNIVERSITY OF CALGARY 23 

Ding, J., E.A. Johnson. Y.E. Martin. 2020 Optimization of leaf morphology in relation to leaf water status: 
A theory. Ecology and Evolution 10: 1510– 1525. https://doi.org/10.1002/ece3.6004 

Dobson, F.S., J.O. Murie, V.A. Viblanc. 2020. Fitness Estimation for Ecological Studies: An Evaluation in 
Columbian Ground Squirrels. Frontiers in Ecology and Evolution 8. 
https://doi.org/10.3389/fevo.2020.00216 

Fang, X., and J.W. Pomeroy. 2020. Diagnosis of future changes in hydrology for a Canadian Rockies 
headwater basin. Hydrology and Earth System Sciences 24(5):2731–2754, 
https://doi.org/10.5194/hess-24-2731-2020  

Filazzola, A., S.F. Matter. J. Roland. 2020. Inclusion of trophic interactions increases the vulnerability of 
an alpine butterfly species to climate change. Global Change Biology 26(5): 2867– 2877. 
https://doi.org/10.1111/gcb.15068 

Harder, P., J.W. Pomeroy. W.D. Helgason. 2020. Improving sub-canopy snow depth mapping with 
unmanned aerial vehicles: lidar versus structure-from-motion techniques. The Cryosphere 
14(6):1919–1935. https://doi.org/10.5194/tc-14-1919-2020 

Hargreaves, A.L., R.M. Germain. M. Bontrager. J. Persi. A.L. Angert. 2020. Local adaptation to biotic 
interactions: A meta-analysis across latitudes. The American Naturalist 195(3): 395-411. 
https://doi.org/10.1086/707323 

Hayashi, M. 2020. Alpine Hydrogeology: The Critical Role of Groundwater in Sourcing the Headwaters of 
the World. Groundwater 58: 498-510. https://doi.org/10.1111/gwat.12965 

Jangjoo, M., S.F. Matter. J. Roland. N. Keyghobadi. 2020. Demographic fluctuations lead to rapid and 
cyclic shifts in genetic structure among populations of an alpine butterfly, Parnassius smintheus. 
Journal of Evolutionary Biology 33(5): 668– 681. https://doi.org/10.1111/jeb.13603  

Johnsen, M.A., B.R. Stuparyk. J. Cook. R.D. Vinebrooke. 2020. Resilience of pond communities to 
extreme thermal regime shifts: an alpine–montane reciprocal transplant experiment. Aquatic 
Science 82: 38. https://doi.org/10.1007/s00027-020-0709-1  

Langs, L.E., R.M. Petrone. J.W. Pomeroy. 2020. A δ18O and δ2H stable water isotope analysis of subalpine 
forest water sources under seasonal and hydrological stress in the Canadian Rocky Mountains. 
Hydrological Processes 34(26): 5642– 5658. https://doi.org/10.1002/hyp.13986 

Leroux, N. R., C.B. Marsh. J.W. Pomeroy. 2020. Simulation of preferential flow in snow with a 2-D non-
equilibrium Richards model and evaluation against laboratory data. Water Resources Research 
56(9): e2020WR027466. https://doi.org/10.1029/2020WR027466 

 

https://doi.org/10.1002/ece3.6004
https://doi.org/10.3389/fevo.2020.00216
https://doi.org/10.5194/hess-24-2731-2020
https://doi.org/10.1111/gcb.15068
https://doi.org/10.5194/tc-14-1919-2020
https://doi.org/10.1086/707323
https://doi.org/10.1111/gwat.12965
https://doi.org/10.1111/jeb.13603
https://doi.org/10.1007/s00027-020-0709-1
https://doi.org/10.1002/hyp.13986
https://doi.org/10.1029/2020WR027466


  
   BIOGEOSCIENCE INTSITUTE| UNIVERSITY OF CALGARY 24  

Loewen, C. J. G., F.R. Wyatt. C.A. Mortimer. R.D. Vinebrooke. R.W. Zurawell. 2020. Multiscale drivers of 
phytoplankton communities in north-temperate lakes. Ecological Applications 30(5): 
e02102. https://doi.org/10.1002/eap.2102 

Lv, Z., J.W. Pomeroy. 2020. Assimilating snow observations to snow interception process simulations. 
Hydrological Processes 34(10): 2229– 2246. https://doi.org/10.1002/hyp.13720 

Marshall, S.J., and K. Miller. 2020. Seasonal and interannual variability of melt-season albedo at Haig 
Glacier, Canadian Rocky Mountains. The Cryosphere 14(10):3249–3267. 
https://doi.org/10.5194/tc-14-3249-2020 

Matter, S.F., J. Goff. N. Keyghobadi. J. Roland. 2020. Direct estimates of metapopulation capacity from 
dispersal show high interannual variability, but little effect of recent forest encroachment on 
network persistence. Landscape Ecology 35: 675–688. https://doi.org/10.1007/s10980-020-
00972-3  

Maucieri, D.G., R.M.R. Barclay. 2020. Consumption of spiders by the little brown bat (Myotis lucifugus) 
and the long-eared myotis (Myotis evotis) in the Rocky Mountains of Alberta Canada. Canadian 
Journal of Zoology. 99(3): 221-226. https://doi.org/10.1139/cjz-2020-0160 

Olson, M.H., J.M Fischer. M. Hayashi. C.E. Williamson. 2020. Meteorological drivers of interannual 
variation in transparency of mountain lakes. Arctic, Antarctic, and Alpine Research 52(1): 424-
434. https://doi.org/10.1080/15230430.2020.1800972 

Rubach, K.K., F.S. Dobson, B. Zinner, J.O. Murie, V.A. Viblanc. 2020. Comparing fitness measures and the 
influence of age of first reproduction in Columbian ground squirrels. Journal of Mammalogy 
101(5):1302–1312. https://doi.org/10.1093/jmammal/gyaa086 

Solick, D.L., R.M.R. Barclay. L. Bishop-Boros. Q.R. Hays. C.L. Lausen. 2020. Distributions of eastern and 
western red bats in North America. Western North American Naturalist 80(1): 90-97. 
https://doi.org/10.3398/064.00.0111  

Sosa, S., F.S. Dobson. C. Bordier. P. Neuhaus. C. Saraux. C. Bosson. R. Palme. R. Boonstra. V.A. Viblanc. 
2020. Social stress in female Columbian ground squirrels: density-independent effects of kin 
contribute to variation in fecal glucocorticoid metabolites. Behavioral Ecology and 
Sociobiology 74: 50. https://doi.org/10.1007/s00265-020-02830-3  

Streich, SC, Westbrook, CJ. 2020. Hydrological function of a mountain fen at low elevation under dry 
conditions. Hydrological Processes 34(2): 244– 257. https://doi.org/10.1002/hyp.13579  

Vionnet, V., V. Fortin. E. Gaborit, G. Roy, M. Abrahamowicz, N. Gasset, J.W. Pomeroy. 2020. Assessing 
the factors governing the ability to predict late-spring flooding in cold-region mountain basins. 
Hydrology and Earth System Sciences 24(4): 2141–216. https://doi.org/10.5194/hess-24-2141-
2020 

 

https://doi.org/10.1002/eap.2102
https://doi.org/10.1002/hyp.13720
https://doi.org/10.5194/tc-14-3249-2020
https://doi.org/10.1007/s10980-020-00972-3
https://doi.org/10.1007/s10980-020-00972-3
https://doi.org/10.1139/cjz-2020-0160
https://doi.org/10.1080/15230430.2020.1800972
https://doi.org/10.1093/jmammal/gyaa086
https://doi.org/10.3398/064.00.0111
https://doi.org/10.1007/s00265-020-02830-3
https://doi.org/10.1002/hyp.13579
https://doi.org/10.5194/hess-24-2141-2020
https://doi.org/10.5194/hess-24-2141-2020


 
PROPOSAL TITLE | UNIVERSITY OF CALGARY 25 

Westbrook, C.J., A. Ronnquist. A. Bedard-Haughn. 2020. Hydrological functioning of a beaver dam 
sequence and regional dam persistence during an extreme rainstorm. Hydrological Processes 
34(18): 3726– 3737. https://doi.org/10.1002/hyp.13828 

2019 

Ensing, D.J. and C.G. Eckert. 2019. Interannual variation in season length is linked to strong co-gradient 
plasticity of phenology in a montane annual plant. New Phytologist Foundation 224(3): 1184-
1200. https://doi.org/10.1111/nph.16009  

Fang, X., J.W. Pomeroy. C.M. DeBeer. P. Harder. E. Siemens. 2019. Hydrometeorological data from 
Marmot Creek Research Basin, Canadian Rockies, Earth System Science Data 11(2):455–471. 
https://doi.org/10.5194/essd-11-455-2019  

Foroutan, M., S.J. Marshall. B. Menounos. 2019. Automatic mapping and geomorphometry extraction 
technique for crevasses in geodetic mass-balance calculations at Haig Glacier, Canadian Rockies. 
Journal of Glaciology 65(254):971-982. https://doi.org/10.1017/jog.2019.71  

Goff, J., C. Yerke. N. Keyghobadi. S.F. Matter. 2019. Dispersing male Parnassius smintheus butterflies are 
more strongly affected by forest matrix than are females. Insect Science 26(5): 932-
944. https://doi.org/10.1111/1744-7917.12592  

Hargreaves, A., 2019. Lasting signature of forest fragmentation. Science 366(6470): 1196-1197. 
https://10.1126/science.aba1103 

Hargreaves, A.L. and C.G. Eckert. 2019. Local adaptation primes cold-edge populations for range 
expansion but not warming-induced range shifts. Ecology Letters 22(1): 78-
88. https://doi.org/10.1111/ele.13169  

Harrington, J.S., and M. Hayashi. 2019. Application of distributed temperature sensing for mountain 
permafrost mapping. Permafrost and Periglacial Process 30(2): 113– 120. 
https://doi.org/10.1002/ppp.1997  

He, J. and M. Hayashi. 2019. Lake O'Hara alpine hydrological observatory: hydrological and 
meteorological dataset, 2004–2017. Earth System Science Data 11(1): 111–117. 
https://doi.org/10.5194/essd-11-111-2019  

Keyghobadi, N., J. Roland. S. Fownes. C. Strobeck. 2019. Chapter 8: Ink Marks and Molecular Markers: 
Examining the Effects of Landscape on Dispersal Using Both Mark-Recapture and Molecular 
Methods. Butterflies: Ecology and Evolution Taking Flight, edited by Carol L. Boggs, Ward B. 
Watt and Paul R. Ehrlich, Chicago: University of Chicago Press 169-184. 
https://doi.org/10.7208/9780226063195-011  

 

https://doi.org/10.1002/hyp.13828
https://doi.org/10.1111/nph.16009
https://doi.org/10.5194/essd-11-455-2019
https://doi.org/10.1017/jog.2019.71
https://doi.org/10.1111/1744-7917.12592
https://doi.org/10.1126/science.aba1103
https://doi.org/10.1111/ele.13169
https://doi.org/10.1002/ppp.1997
https://doi.org/10.5194/essd-11-111-2019
https://doi.org/10.7208/9780226063195-011


  
   BIOGEOSCIENCE INTSITUTE| UNIVERSITY OF CALGARY 26  

Laskin, D.N., G.J. McDermid. S.E. Nielsen. S.J. Marshall. D.R. Roberts. A. Montaghi. 2019. Advances in 
phenology are conserved across scale in present and future climates. Natural Climate Change 9: 
419–425. https://doi.org/10.1038/s41558-019-0454-4  

Leroux, N. R., and J.W. Pomeroy. 2019. Simulation of capillary pressure overshoot in snow combining 
trapping of the wetting phase with a nonequilibrium Richards equation model. Water Resources 
Research 55(1): 236– 248. https://doi.org/10.1029/2018WR022969 

Loewen, C.J.G., A.L. Strecker. G.L. Larson. A. Vogel. J.M. Fischer. R.D. Vinebrooke. 2019. Macroecological 
drivers of zooplankton communities across the mountains of western North America. Ecography 
42: 791-803. https://doi.org/10.1111/ecog.03817    

Lv, Z., J.W. Pomeroy. 2019. Detecting intercepted snow on mountain needleleaf forest canopies using 
satellite remote sensing. Remote Sensing of Environment 231: 111222. 
https://doi.org/10.1016/j.rse.2019.111222.  

Lv, Z., J.W. Pomeroy. X. Fang. 2019. Evaluation of SNODAS Snow Water Equivalent in Western Canada 
and Assimilation Into a Cold Region Hydrological Model. Water Resources Research 
55(12):11166-11187. https://doi.org/10.1029/2019WR025333 

Nelson-Chorney, H.T., C.S. Davis. M.S. Poesch. R.D. Vinebrooke. C.M. Carli. M.K. Taylor. 2019. 
Environmental DNA in lake sediment reveals biogeography of native genetic diversity. Frontiers 
in Ecology and the Environment 17(6): 313– 318. https://doi.org/10.1002/fee.2073 

Pelto, B. M., B. Menounos. S.J. Marshall. 2019. Multi-year evaluation of airborne geodetic surveys to 
estimate seasonal mass balance, Columbia and Rocky Mountains, Canada. The Cryosphere 
13(6): 1709–1727. https://doi.org/10.5194/tc-13-1709-2019  

Perroud, M., M. Fasel. S.J. Marshall. 2019. Development and testing of a subgrid glacier mass balance 
model for nesting in the Canadian Regional Climate Model. Climate Dynamics 53: 1453–1476. 
https://doi.org/10.1007/s00382-019-04676-6  

Roberts, D.R., W.H. Wood. S.J. Marshall. 2019. Assessments of downscaled climate data with a high-
resolution weather station network reveal consistent but predictable bias. International Journal 
of Climatology 39(6): 3091– 3103. https://doi.org/10.1002/joc.6005 

Roth, J.D., F.S. Dobson. F. Criscuolo. P. Uhlrich. A. Zahariev. A. Bergouignan, V.A. Viblanc. 2019. Subtle 
short-term physiological costs of an experimental augmentation of fleas in wild Columbian 
ground squirrels. Journal of Experimental Biology 222 (12): 
jeb203588. https://doi.org/10.1242/jeb.203588 

Wood, W. H., S.J. Marshall. S.E. Fargey. 2019. Daily measurements of near-surface humidity from a 
mesonet in the foothills of the Canadian Rocky Mountains, 2005-2010. Earth System Science 
Data 11(1): 23-24. https://doi.org/10.5194/essd-11-23-2019  

 

https://doi.org/10.1038/s41558-019-0454-4
https://doi.org/10.1029/2018WR022969
https://doi.org/10.1111/ecog.03817
https://doi.org/10.1016/j.rse.2019.111222
https://doi.org/10.1029/2019WR025333
https://doi.org/10.1002/fee.2073
https://doi.org/10.5194/tc-13-1709-2019
https://doi.org/10.1007/s00382-019-04676-6
https://doi.org/10.1002/joc.6005
https://doi.org/10.1242/jeb.203588
https://doi.org/10.5194/essd-11-23-2019


 
PROPOSAL TITLE | UNIVERSITY OF CALGARY 27 

Rasouli, K., J.W. Pomeroy. P.H. Whitfield. 2019. Are the effects of vegetation and soil changes as 
important as climate change impacts on hydrological processes? Hydrology and Earth System 
Sciences 23(12): 4933–4954. https://doi.org/10.5194/hess-23-4933-2019 

Vionnet, V., V. Fortin, E. Gaborit, G. Roy, M. Abrahamowicz, N. Gasset, J.W. Pomeroy. 2019. High-
resolution hydrometeorological modelling of the June 2013 flood in southern Alberta, Canada. 
Hydrology and Earth System Sciences: Discussions. https://doi.org/10.5194/hess-2019-152  

 

 

 

 

https://doi.org/10.5194/hess-23-4933-2019
https://doi.org/10.5194/hess-2019-152

	Welcome back!
	Table of Contents
	Year in Review
	Group Numbers
	User Days


	Notes from the field
	Hanging with trees that thrive in rocky soils
	Learning from trees hundreds of years old
	Frolicking in the flowers
	Behold, the Rhinanthus minor
	Other UToday Articles based at the Biogeoscience Institute:
	Field Station Events
	Lanterns, camera, action! Immersive puppet-lantern performance honours return of the buffalo
	Project re-tells story of the buffalo


	Research Publications

