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I.  HISTORY 

Under the Migratory Birds Convention and Canada Wildlife Acts, the mandate of the Canadian Wildlife 

Service is to protect and conserve migratory bird populations.  In the 21st century, this historical 

mandate is broadening to encompass other environmental concerns such as species at risk, biodiversity, 

sustainability and endangered habitats.  To meet these broad and varied responsibilities, Environment 

and Climate Change Canada depends on sound science, and participates in cooperative ventures.  In 

1993, the Natural Sciences and Engineering Research Council of Canada, Simon Fraser University, and 

Environment Canada signed a ten year agreement to create the NSERC/CWS Chair in Wildlife Ecology 

at SFU.  That agreement has expired, but The Centre for Wildlife Ecology (CWE) as described here 

continues work with ECCC and with other agencies, on a range of issues pertaining to wildlife and other 

environmental sciences. 

 

II.  MISSION STATEMENT 

The mission of the Centre for Wildlife Ecology (CWE) is to foster high quality graduate training and 

research, conduct basic and applied research in wildlife ecology, and to provide knowledge and 

personnel that will help Environment and Climate Change Canada and other agencies meet the chal-

lenges of conservation in the 21st century.  The central concept is to foster synergy between the mission-

oriented research and management policies of Environment and Climate Change Canada (Canadian 

Wildlife Service, CWS, and Science and Technology, S&T) and the basic research agenda of the 

University.  Information, ideas, expertise, resources and opportunity flow back and forth across this 

interface, giving government agencies access to a broad base of science capability that helps inform 

policy and decision making, while the university and its faculty and students benefit from enhanced 

opportunities for research and application of the ideas their disciplines generate. 



CENTRE FOR WILDLIFE ECOLOGY 

 

Page 4 

 

III.  PERSONNEL 

A.  Research Team    

1.  Faculty and Research Associates 

Name Position 
Ron Ydenberg Director, Professor 
Tony Williams Professor 
David Green Associate Director, Associate Professor 
Dov Lank University Research Associate / Adjunct Professor 
Dan Esler USGS Scientist / Adjunct Professor 
Mark Hipfner ECCC Research Scientist / Adjunct Professor 
Doug Bertram ECCC Research Scientist  
Sean Boyd ECCC Research Scientist / Adjunct Professor 
Rob Butler ECCC Research Scientist Emeritus/ Adjunct Professor 
Bob Elner ECCC Research Scientist Emeritus/Adjunct Professor 
John Elliott ECCC Research Scientist / Adjunct Professor 
Rhonda Millikin ECCC Head, Population Assessment/Adjunct Professor 
Fred Cooke (retired) Emeritus Chairholder 

2.  Research Group   

Postdoctoral 
Fellows 

PhD (in progress)  MSc (in progress) Staff 

 Josh Allen Gwyn Case Lesley Butler, CWE Admin. Asst.  
 Kirk Hart Jo Enns Silven Read, CWE Admin Asst. 
 Brett Hodinka Tess Forstner Connie Smith, CWE Research Tech 
 Mason King Catherine Lee-Zuck  
 Emily McAuley Katie Leonard  
 Michal Pavlik Sonya Pastran  
 Florian Reurink Lena Ware  
    
Undergrads PhD( defended) MSc (defended) Visitors 
Emily McMann Richard Johnston Rachel Canham Pat Baird 
Evy Gobbens Eveling Tavera Fernandez Catherine Villeneuve Joachim Bertrands 
 Simon Valdez Kristen Walters Lina Giraldo Deck  
  Elizabeth Ruberg (MET) Jasmine Loveland  
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B.  Steering Committee 

Name Position Affiliation 
Robert Elner Emeritus Scientist ECCC 
David Green CWE faculty (non-voting) SFU 
Mark Hipfner Research Scientist ECCC 
Elsie Krebs Research Manager, Western Canada ECCC 
Tony Williams CWE faculty  (non-voting) SFU 
Ron Ydenberg CWE Director (non-voting) SFU 
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IV.  INTRODUCTION 

The aim of this Annual Report is to give an overview of our activities, outline the progress on new and 
continuing projects, describe the personnel involved, and to give some indication of our scientific and 
community involvement.  Previous Annual Reports are available from the CWE.  Contact us via our 
website  
 
http://www.sfu.ca/biology/wildberg/NewCWEPage/CWEnewTestHome.htm 
 
or contact Ron Ydenberg at ydenberg@sfu.ca. 

V.  THE CWE IN ACTION 

The accounts that follow give brief overviews of the major projects run by the CWE.  More detail is 
available on our website (address above).  Publications and theses are listed at the end of this report.  
The personnel also can be contacted via the website. 

A.  Species at Risk  

1.  Marbled Murrelet (Threatened, COSEWIC)  

SFU’s research on threatened Marbled Murrelets continues to address direct conservation and manage-
ment issues for this listed species.  This project was started by CWE chair emeritus Fred Cooke in 1994 
and continued through the present by David Lank. 
   
MSc student Sonya Pastran is analyzing the local distributions of Marbled Murrelets, using transect data 
gathered for the past 22 years by the Laskeek Bay Conservation Society.  The work is funded largely by 
ECCC under the Ocean Protection Plan.  Pastran conducted full seasons of fieldwork during the 
summers of 2018 and 2019 and has been writing up since then, planning to graduate by autumn 2020.  
The project involves: creating a spatially-explicit database for seabird sightings over the full period, 
which is largely completed; assembling relevant environmental variable, both static and dynamic to 
compare with historical seabird distributions, and obtaining 2 years’ data on local environmental 
variables to assess with respect data gathered in 2018 and 2019.  The work also includes an experiment 
to determine whether seabirds avoid areas with coastal raptors.  They appear to do so, and Pastran’s 
poster describing the results of her 2018 experiments won a ‘Best MSc Student Paper’ award at the 
Pacific Seabird Group’s meeting in 2018.  Mark Drever of ECCC is on Pastran’s committee.  Pastran 
and Lank participated in several OPP planning sessions, and Pastran has contributed the recent Laskeek 
Bay data to the Emergency Response Database being assembled by ECCC staff.  
 
Lank committed providing ground survey data gathered during the 1990s to an effort to validate the use 
of lidar to evaluate forest murrelet nesting habitat suitability, lead by Louise Waterhouse, BC Ministry 
of Forests, Lands, and Natural Resource Operations, and UBC’s Nicholas Coops.  
 
Lank continued as a member of the Canadian Marbled Murrelet Recovery team, but this was minimally 
active during 2019.  
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2.  Northern Goshawk (Threatened, COSEWIC) 

The Northern Goshawk was designated as a Threatened species by COSEWIC in 2000.  The Northern 
Goshawk is a forest raptor whose preference for breeding within late successional forest has placed it at 
risk from habitat loss and fragmentation, primarily due to timber harvest. Several knowledge gaps 
persist surrounding goshawk biology, particularly the amount, composition, and configuration of 
foraging habitat most beneficial to goshawk productivity.  Gwyn Case (MSc student) initiated a research 
project with FLNORD in 2019 to quantify goshawk diet, examine how landscape-level forest structure 
relates to diet, and assess the role of diet and landscape-level forest structure on nest occupancy and 
reproductive success of goshawks. This project will fill substantial knowledge gaps related to this 
species at risk and inform habitat protection decisions in the province. The project led by Melanie 
Wilson (FLNORD, Surrey) was recently received $235,000 of funding for 2020/21 through 2023/24 that 
will provide ongoing support for Gwyn Case and a future graduate student. 

 
3.  Cassin's Auklet (Special Concern, COSEWIC) - see Section V.D.1, Coastal Studies of Seabirds. 
 

B.  Human Impacts on Birds 

1.  Contaminants and Toxicology 

a. Chronic toxicity of petroleum hydrocarbons and other contaminants in seabird sentinel species  

This research focuses on investigating the toxicity of petroleum, specifically oil sands bitumen products, 
to birds on the Pacific north-west coast.  We propose the development of novel approaches to assess 
toxicity from chronic exposure to petroleum hydrocarbons and other contaminants. Collaborators at 
National Wildlife Research Centre (NWRC), Ottawa have developed gene arrays of two wildlife 
indicator species, the Rhinoceros Auklet and Double-crested Cormorant for the purposes of assessing 
the effects of a range of environmental contaminants, primarily oil derived hydrocarbons, halogenated 
hydrocarbons, and heavy metals.  These species have been selected by both ECCC Canadian Wildlife 
Service (CWS) and Wildlife and Landscape Science Directorate (WLSD) managers as the bio-indicators 
of choice in relation to baseline measurements for the NGP (Northern Gateway Pipeline).  The Rhinoc-
eros Auklet (RHAU) is also one of our ECCC (Environment and Climate Change Canada) long term 
contaminant seabird monitoring species for the west coast.  This work is being led by Mason King (PhD 
student), funded under the Ocean Protection Plan and is a collaboration with Dr. John Elliott (ECCC) 
and Dr. Vicki Marlatt (SFU). 

b. Avian dilbit toxicity studies 

An initiative to increase transport of an unconventional crude petroleum known as diluted bitumen 
(dilbit) from the Port of Vancouver will increase the risk of a major oil spill and chronic small-scale 
discharges.  Crude petroleum is toxic to birds, yet no published scientific studies of the effects of dilbit 
on birds yet exist. We have three major components to this study: a)  experimental work on effects of 
dilbit on physiology and health using adult zebra finches as a model system (work lead by Elizabeth 
Ruberg); b) experimental work on toxicity of dilbit to bird embryos via shell oiling in chicken and 
double-crested cormorant embryos (i.e. using fertile, developing eggs) lead by Mason King (PhD), and 
c) effects of external (feather oiling) and internal dilbit exposure on flight dynamics of free-living 
rhinoceros auklets (lead by Catherine Lee-Zuck, MSc).  This work is funded under the Ocean Protection 
Plan and is a collaboration with Dr. John Elliott (ECCC) and Dr. Kyle Elliott (McGill). 
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2.  Reservoirs and the impact of Water Use Decisions on Riparian Birds   

Human activities have caused a dramatic loss in the amount of riparian habitat in North America and 
this habitat loss is linked to population declines of many riparian dependent songbirds.  CWE, working 
in collaboration with BC Hydro and Cooper-Beauchesne and Associates, has examined how reservoir 
operations on the Columbia River between 2004-2017 impact the population dynamics of yellow 
warblers, a species identified by Partners in Flight as a focal species for riparian habitat.  The final 
component of this project, an individual based model shows that managing reservoir operations by 
delaying when the reservoir fills by approximately 2 weeks would increase the productivity of yellow 
warblers (the average number of independent young produced) by 36%.  This research and the code for 
the model will shortly be submitted for publication in the open-access journal PLoS ONE.   

3.  Agricultural Effects 

a.  Breeding phenology and productivity of an invasive, agricultural specialist, the European starling  

European starlings are an invasive species of considerable economic importance because of their 
agricultural and urban impact (as well as being the focal species for Environment Canada’s terrestrial 
contaminant monitoring under the Chemical Management Plan).  However, they are also agricultural 
specialists associated with less-intensive pasture (short mown or grazed fields), and are dependent on 
one main prey type (Tipulid larvae or leatherjackets – another introduced pest species) for successful 
reproduction.  As such they could be a useful monitoring species for changes in agricultural land-use 
and intensification.  Our long-term study of the ecological physiology of European starlings marked its 
17th year at our Langley field site (140 nest boxes). Basic monitoring was conducted in 2019. 

C.  Declining Avian Populations  

1.  Migratory Shorebirds  

Concern has been raised about apparent population declines of many species of shorebirds over the past 
two decades.  The CWE and its ECCC associates have consistently contributed novel research findings 
addressing potential causes of these apparent declines.  We have cooperated particularly closely with 
ECCC’s Mark Drever (Delta), Keith Hobson (Saskatoon), and with ECCC emeritus Bob Elner, as well 
as Bird Studies Canada local representatives.  
 
a.  Shorebird Breeding Biology 
 
In 2019-2020, current and former CWE members contributed to two additional publications arising from 
their participation in the Arctic Shorebird Demographic Network, a collaborative program that included 
over a dozen sites in Alaska and arctic Canada utilizing common protocols, including contributions from 
ECCC staff members Grant Gilchrist, Jennie Rausch, and Paul Smith.  These publications address 
effects of environmental conditions and seasonal trends on breeding success and adult survivorship.  The 
final major paper to come out of this extensive cooperative project, which combines the data on 
fecundity and survivorship to generate models of population trend for 6 species of shorebirds nesting in 
the Canadian arctic has been submitted to the Condor .  Kwon et al.’s (2019) paper quantified geo-
graphical variation in changes in timing between shorebird breeding and arctic food availability, 
‘phenological mismatch’, which has become an issue under climate change.  
 
b.  Non-breeding biology 
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PhD student Richard Johnson, from Colombia, completed his PhD thesis entitled “The influence of 
predation danger on the distribution of nonbreeding shorebirds in a tropical estuary system”, in April 
2019.  During 2018, he published the first chapter of the thesis, assessing the relative importance of 
isolation, danger, and foraging locations as predictors of roost sites used by Whimbrils in the large 
tropical delta he studied on the Pacific coast of Columbia.  In other chapters completed by the end of the 
year, Johnson concluded from analysis of 5 years of survey data that environmental predation danger 
overrides food abundance as a priority for most overwintering shorebirds in this tropical delta.  
Additional chapters highlight species differences in distributional patterns with respect to body size, 
foraging mode, and experimental measures of escape performance.  Richard obtained a prestigious 
postdoctoral position in a new “Coastal Solutions Fellows Program”, which aims to pair early career 
shorebird biologists, coastal engineers, and others to create practical management plans for neotropical 
coastal areas.  Lank participated in workshops in Panama early in 2018, and previously in Peru in 2017 
at which this program was partially developed.  
 
Eveling Tavera Fernandez, Ph.D student from Peru, defended her PhD thesis in March 2020, and is 
preparing chapters for publication, including one generating estimates of annual survivorship produced 
in collaboration with ECCC staff member Mark Drever (Delta).  She obtained substantial funding from 
the US Neotropical Migratory Bird program to continue her shorebird banding and resighting field 
seasons in Peru throughout 2019-2020.  She published a paper on shorebird exoparasites in Peru 
together with Lank and others.  She is involved with the generation of a Peruvian Shorebird Conserva-
tion plan, and is the chair of the Western Hemisphere Shorebird Group.   
 
c. Migration Biology 
 
Former PhD student David Hope obtained a research biologist position with Environment Canada, and 
published two papers arising from his thesis.  An analysis of Atlantic Canada Shorebird Surveys showed 
that semipalmated sandpipers steadily shifted their stopover site usage toward larger sites between 1974 
and 2015 (Frontiers in Ecology and Evolution Jan 2020), done in association with ECCC’s Paul Smith 
(Ottawa) and Julie Paquet (Sackville).  If not accounted for, this shift would affect the estimation of 
annual population numbers from Maritime census data.  Hope also published a paper with Ydenberg 
considering the potential seasonal adjustment of migration speed.  
 
Lank is a coauthor along with CWE PhD student Richard Johnston and former ECCC scientist Rob 
Butler on a paper submitted to ACE-EOC describing the formation and initial results of a hypothesis-
driven hemispheric-wide network to monitor shorebird populations alone the Pacific coast, with 
particular emphasis on Western sandpipers and Pacific dunlin.  
 

2.  Neotropical Migrant Passerines 

CWE initiated a long-term study on yellow warblers that migrate between western Canada and Mex-
ico/Central America in 2004.  This research conducted in collaboration with Dr. Elsie Krebs (ECCC) 
takes a whole life cycle approach and includes work on the breeding grounds in Inuvik, NT, and 
Revelstoke, BC, on migration and on the wintering grounds in Jalisco, Mexico.  The 2017 field season 
in Revelstoke completed the field component of this project. Simon Valdez investigated the non-
breeding portion of the yellow warbler life cycle and defended his PhD in January 2020 (see Valdez-
Juarez et al. 2018, 2019).  Michal Pavlik (PhD candidate) is using the long-term dataset to 1) assess how 
conditions on migration interact with conditions on the breeding grounds to determine the timing of 
breeding and local productivity,  2) estimate true survival using a spatial-CJS model and 3) determine 
mortality rates across the annual cycle.  The first chapter of his thesis demonstrates that female warblers 
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initiate the transition to a reproductive physiology while still on migration despite the energetic demands 
of this stage of the annual cycle.  

3.  Aerial Insectivores   

The widespread population declines of this guild have led to the suggestion that declines may be due to 
changes in the abundance and/or availability of their insect prey.  Long-term declines in insect abun-
dance have been documented in Europe but similar data is lacking for North America.  Challenge 
experiments, that were a common tool used to test foraging theory in the 1990’s provide a potential 
alternative approach to evaluating changes in prey availability; if prey availability has decreased parents 
over the last three decades we would expect to see concomitant changes in the ability of parents to meet 
the challenge of provisioning experimentally enlarged brood sizes.  In September 2019, Catherine 
Villeneuve defended her MSc that compared the response of Tree Swallow parents to brood size 
manipulation experiments conducted in 1994/5 and 2017/18.  She found that delivery rates to the nest 
were lower in 2018/19 than 1994/5 because load sizes at each delivery are reduced, perhaps because of 
changes in the abundance and composition of the insect community.  

D.  Coastal Ecology  

1.  Coastal Studies of Seabirds  

CWE Research Associate Dr. Mark Hipfner reports that summer 2019 marked the 26th year of operation 
of the Centre for Wildlife Ecology's seabird research and monitoring program on Triangle Island. The 
2019 field crew consisted of Nik Clyde (ECCC Delta - WRD), Kim Dohms and Josh Green (both 
ECCC, Delta – Canadian Wildlife Service), Sarah Hudson (ECCC, Delta – WRD), Catherine Jardine 
(Bird Studies Canada, Delta), Kerrith MacKay (ECCC, Delta – WRD), Megan Ross (ECCC, Delta – 
WRD, now with CWS) and Ken Wright (ECCC, Delta – WRD), in addition to Hipfner.  As in past 
years, the Triangle Island field crew monitored breeding chronology, breeding success and nestling diet 
in Cassin’s Auklet Ptychoramphus aleuticus, Rhinoceros Auklet Cerorhinca monocerata, and Black 
Oystercatcher Haemotopius bachmani, and banded songbirds in the vicinity of the cabin.  The crew also 
conducted a pilot project investigating the feasibility of using cameras to monitor oystercatcher nests, 
deployed audio recording units to index seabird nesting density and the presence/absence of bats, and 
deployed GPS tags on 10 Tufted Puffins, obtaining complete (24 h) tracks for six birds.  
 
Research also continued on several other major Rhinoceros Auklet colonies in BC - in 2019, we visited 
Pine Island, Lucy Island, S’Gang Gwaay, and Cleland Island.  The primary objective of this program, 
which was initiated in 2006, is to study the effects of oceanographic variation on multiple trophic levels 
– the diets fed to nestling auklets and the diets of their major fish prey, Pacific sand lance Ammodytes 
personatus, Pacific herring Clupea pallasii, and Pacific salmon Oncorhynchus spp.  We continue to 
collaborate on this project with researchers in Washington State, and with Fisheries and Oceans Canada 
in Nanaimo.  We also deployed GPS tags on 10 Rhinoceros Auklets on S’Gang Gwaay, and collected 
blood samples and feathers from adult auklets on all colonies visited in 2019 for baseline health 
assessments in collaboration with researchers with Washington Department of Fish and Wildlife and the 
University of California Davis.  We also completed the seventh year of a project investigating the 
consumption of salmon Oncorhynchus spp. by seabirds in BC waters, in collaboration with Strahan 
Tucker (DFO, Nanaimo – Pacific Biological Station), and completed the tenth year of a project 
investigating the ingestion of microfibres/microplastics by forage fish, in collaboration with Moira 
Galbraith (DFO, Sidney - Institute of Ocean Sciences).  The field crew for the BC portion of the work 
consisted of Clyde, Eric Gross (ECCC, Delta – CWS), Kirk Hart (new PhD student with the CWE and 
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Coast Mountain College, Prince Rupert), Hipfner, Andrew Huang and Agathe Lebeau (ECCC, Delta – 
CWS), Ross, and Kate Shapiro (ECCC, Delta – CWS). 

2.  Coastal Ecology of Barrow's Goldeneye 

Barrow’s goldeneye is a sea duck species with discrete western and eastern populations.  The majority 
of the larger western population winters along the Pacific, and breeds in the interior of British Columbia, 
Alberta and the Northwest Territories.  Recent efforts, led primarily by ECCC, have focused on using 
satellite telemetry to determine linkages among breeding, molting and wintering areas.  These data have 
been used to describe the broad movements of Barrow’s Goldeneye throughout their annual cycle.  
However, the spatial scale and spatial/temporal resolution of this dataset can also be used to address 
research priorities of the federal Ocean Protection Plan and identified information needs of the Sea Duck 
Joint Venture.  Tess Forstner (MSc candidate), in collaboration with Sean Boyd (ECCC) and Megan 
Willie (ECCC) is using the extensive satellite telemetry dataset to examine latitudinal variation in the 
timing of discrete stages of the annual cycle and assess the degree of migratory connectivity between 
wintering populations across the western range.  She will also use the data to identify when and where 
wintering sea ducks would be sensitive to anthropogenic activities on the Pacific coasts. 

3.  Movement Ecology of Black Oystercatchers 

CWE has initiated a new long-term study on the movement ecology and habitat use of the Black 
Oystercatcher, an indicator species for rocky intertidal habitat in the Pacific Northwest (see 
https://davidgreensfu.com/m3bloy/).  This project is a collaboration involving federal agencies in BC 
(ECCC and Parks Canada) and Alaska (USGS and US National Parks Service) with assistance from 
non-governmental organisations in BC (Laskeek Bay Conservation Society and Rainforest Education 
Society).  Fieldwork was initiated in BC in Spring 2019 and Alaska in Summer 2019.  Lena Ware (MSc 
candidate) is using the detailed data from 20 birds deployed with ARGOS satellite tags to define the 
movement and habitat use of black oystercatchers in relation the tidal and diurnal light cycle throughout 
the year.  Her project will support the ECCC mandate, under the federal Ocean Protection Plan, to 
conduct research and monitoring in order to improve management of the coastal waters of the Pacific 
coast.  Future work is planned to examine the drivers of variation in the migratory strategies of oyster-
catchers and assess how morphology and competitive interactions between migrants and residents shape 
the foraging ecology of oystercatchers in BC and Alaska.  

4.  Coastal Usage by Migratory Shorebirds   

The majority of the world’s three and a half to four million Western Sandpipers stop briefly to refuel in 
Boundary Bay or on Robert’s Bank during their annual northward migration, providing a thrilling sight 
for local residents.  Much of the species’ population also stops over on southward migration, following a 
flight over the Gulf of Alaska.  Because of this, the species is ranked in the highest priority class in the 
draft BC-Yukon region CWS Shorebird Management Plan.  Each winter, the Fraser River Delta (FRD) 
hosts the most northerly wintering population of Pacific Dunlin.  Local information on shorebird habitat 
usage, including western sandpipers and dunlin, contributes information useful for ECCC’s environ-
mental assessments as Port of Vancouver operations continue and expand. 
 
MSc student Rachel Canham completed her thesis and defended early in April 2019.  Her work focused 
on biofilm production and grazing by migrant Western Sandpipers on Robert’s Bank.  Rachel measured 
biofilm concentration and grazing intensity on transects and concluded that found the total accumulation 
during tidal periods matched that removed by sandpipers during grazing visits.  During the higher-
intensity (10 – 100 fold, based on daily sandpiper counts) northward migration, biofilm concentration 
increased and grazing decreased with proximity to the shoreline.  In contrast, during southward 
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migration biofilm was uniformly high.  A danger manipulation experiment supported a trade-off with 
biofilm concentration: grazing declined with danger, but less so where biofilm is higher.  Together the 
results indicate that dynamic trophic interactions between danger, sandpipers and biofilm create spatial 
patterns in biofilm concentration.   
 
Florian Reurink continued his PhD project, following up on work done in collaboration with Ron 
Ydenberg during his MSc program at Wageningen University.  His previous work used flight behavior 
of birds to make predictions about energy intake rate in birds.  Assessing shorebird food availability 
empirically is time consuming and expensive, and these studies are testing the potential for a behav-
ioural measure to provide a simpler index of shorebird food availability.  Behavioural ecological theory 
predicts that birds should adjust their foraging flight speed to the conditions in the habitat, where flight 
speed should increase with increased energy intake. The results from Florian’s MSc work matched the 
predictions from the theory well, and the Ph.D. further tests the applicability of this approach.  In 
collaboration with ECCC’s Rhonda Millikin and Ecotrack, Reurink has developed algorithms for 
quantifying flight speeds of dunlin and western sandpipers using a mobile radar system.  Reurink's 
research continued with collection of flight speeds of migrating western sandpipers at multiple sites in 
the Salish Sea, allowing him to look at inter- and intra-site differences.  
 
Ydenberg continued to develop theory focusing on shorebird responses to changes in danger from 
increasing raptor populations over the past 30 years, and the effects these can have on shorebird 
populations and interpretations of census data.  He and Lank are exploring contrasting directional effects 
on wing lengths of Western and Semipalmated sandpipers during the 1980s, following up on Lank’s 
paper in 2016 on this subject.  Ydenberg’s working hypothesis is that differences in the relative 
importance of resident versus migratory raptors could explain the contrasting trends. 

VI   FUNDING 

In 2019-2020 the contract between the Simon Fraser University (Centre for Wildlife Ecology) and 
Environment and Climate Change Canada (Science and Technology Division) was renewed for three 
years.  This grant supplies $135,000 per year for CWE research in priority coastal, riparian and 
grassland ecosystems in British Columbia.  
 
 

1 April 2019 - 31 March 2020 

Scholarships, Fellowships, Grants for Students 

Description Name of person Notes Amounts 

    

PhD 

SFU Fellowships etc Brett Hodinka Graduate Dean's Engrance 
Scholarship (Fall, Spring) 

$14,000 

SFU Fellowships etc Mason King GF (Fall) $6,500 

SFU Fellowships etc Florian Reurink Graduate Dean's Entrance Scholar-
ship  (Summer, Fall) 

$14,000 

SFU Fellowships etc Simon Valdez TA (Summer, Fall) $11,515 

    

M Sc 
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NSERC Lena Ware NSERC CGS-M (Summer) $6,000 
SFU Fellowships etc 

Gwyn Case 

GF (Fall) 

$6,500 
SFU Fellowships etc Seth Bennett TA (Summer) $4,689 

SFU Fellowships etc Sonya Pastran TA (Summer) $5,819 

SFU Fellowships etc Catherine Villeneuve GF (Summer) $6,500 

SFU Fellowships etc Elizabeth Ruberg GF (Fall) $6,500 

SFU Fellowships etc Joanna Enns TA (Fall) $4,967 

SFU Fellowships etc Joanna Enns GF (Spring) $6,500 

SFU Fellowships etc Tess Forstner GF (Fall) $6,500 

SFU Fellowships etc Kate Fremlin TA (Spring) $5,851 

SFU Fellowships etc Kate Fremlin GF (Fall) $6,500 

SFU Fellowships etc Sonya Pastran GF (Fall) $6,500 

SFU Fellowships etc Joachim Bertrands TA (Fall) $4,689 

SFU Fellowships etc Robert Kesic TA (Spring) $4,967 

SFU Fellowships etc Tess Forstner GF (Fall) $6,500 

SFU Fellowships etc Katie Leonard GF (Fall) $6,500 

SFU Fellowships etc 

Lena Ware 

GF (Fall) 

$6,500 

    

General Funding for CWE 

EC/Core EC EC Annual Chair Funding (1/3 yrs) $135,000 

SFU SFU SFU Contribution to Faculty Salaries 
(Ydenberg Williams Green) 

$542,263 
    

Conference Funding 

    

SFU Fellowships etc Joachim Bertrands Travel Award for Seabird Meeting $500 

SFU Fellowships etc Kate Fremlin TMRA (Fall) $500 

SFU Fellowships etc Kate Fremlin TMRA (Spring $500 

SFU Fellowships etc Katie Leonard TMRA (Spring) $500 

SFU Fellowships etc Sonya Pastran Travel Award For Seabird Meeting $500 
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Conference Funding Gwyn Case Raptor Research Foundation  $1,000 

Conference Funding Joanna Enns Conf. Budget $250 

Conference Funding Tess Forstner Conf. Budget $250 

Conference Funding Mason King SETAC North America $1,000 

Conference Funding Catherine Lee-Zuck 

Conf. Budget 

$250 

Conference Funding Michal Pavlik Conf. Budget $250 

Conference Funding Florian Reurink Conf. Budget $250 

Conference Funding Eveling Tavera Conf. Budget $250 

Conference Funding Catherine Villeneuve 

Conf. Budget 

$250 

Conference Funding Kristne Walters Conf. Budget $250 

Conference Funding Lena Ware Conf. Budget $250 

    

Other Funding 

    

Prov. Government Green Ministry of Forests, Lands, Natural 
Resources Opr. & Rural Developm. 

$15,000 

Government Green ECCC $12,000 

International Lank Max Plank Collaborative Agreement $17,997 

Government Ydenberg 

ECCC - Seaduck Moment throughout 
the annual cycle: linking water and 
breeding habitat 

$22,855 

MITACS  Elliott Elevate - A. Gonzales $55,000 

    
Generated Research Funding 

    

Government Ydenberg Miscellaneous CWS grants $3,476 

SFU Ydenberg eBERG Director funding $9,489 

    

NSERC  

NSERC Green DJ Overwintering ecology, migration 
strategies and demography of 
migratory birds (5/5 yrs) 

$47,000 

    

NSERC Lank D Maintenance of ecological polymor-
phism by frequency-dependent 
selection (5/5) yrs) 

$21,549 

    

NSERC Ydenberg RC NSERC Individual Research Grant - 
"Predation danger in the ecology of 
migration" (4/5 yrs)  

$32,000 
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NSERC Williams TD NSERC Individual Research Grant 
"Diet or exercise? How do birds cope 
with transitions in workload 
associated with parental 
care or fledging?"(1/5yrs) 

$55,000 

    

NSERC Elliott J Investigating sources, transport, 
accumulation and effects of persistent 
contaminants in urban environments 
using a top predator as indicator (3/5 
yrs) 

$37,000 

 Grand Total $1,175,376 

    

 SFU In-Kind $120,000 
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VII.  PUBLICATIONS 

This list reflects those publications produced since our last report (publications that were “in press” or 
“submitted” for the last report are included and have been updated).  We continue to publish actively.  
Three PhD students, three MSc and one MET students supervised by CWE faculty successfully 
defended their theses.  Most of our publications relate to the research carried out in the main CWE 
programs and most refer to work carried out in the Pacific Northwest.  We are however interacting with 
scientists throughout Canada and beyond and some of our publications reflect this.   

A.  PAPERS IN REFEREED JOURNALS OR BOOKS 

 
Books and Book Chapters 
 
Ydenberg, R. 2019. Baynes Sound as an important bird area. In: Stewarding the Sound: The challenge of 

managing sensitive coastal ecosystems, Bendell, L., P. Gallaugher, S. McKeachie and L. Wood, 
eds., pp. 51-60. Boca Raton: CRC Press.  

 
In press:   
 
Bos, D., E. van Loon and R. Ydenberg. In press. A large-scale experiment to evaluate control of 

invasive muskrats in The Netherlands. Wildl. Soc. Bull.  
Pakanen, V.-M., D. Blomqvist, T. Breiehagen, L.-Å. Flodin, O. Hildén, D.B. Lank, M. Larsson, T. 

Lislevand, K. Nuotio, H. Pehlak, A. Pauliny, A. Rönkä, N. Rönkä, D. Schamel, M. Soikkeli, R.L. 
Thomson, D. Tracy, P. Tomkovich, T.a. O. and K. Koivula. In press. Low frequencies of super-
normal clutches in the Southern Dunlin and the Temminck’s Stint. Ardea. in press by May 2019. 

Reiter, M., E. Palacios, D. Eusse, R. Johnston, P. Davidson, D. Bradley, R. Clay, K. Strum, J. Chu, B. 
Barbaree, C. Hickey, D. Lank and R. Butler. In press. A Hypothesis Driven Monitoring Frame-
work for Non-breeding Shorebirds on the Pacific Coast of the Americas. Avian Cons. Ecol. ac-
cepted 13 Aug 2019. 

Studholme, K.R., J.M. Hipfner, A.D. Domalik, S.J. Iverson and G.T. Crossin. In press. Year-round 
tracking reveals the existence of multiple migratory tactics in Cassin's Auklet, a sentinel North 
Pacific seabird. Mar. Ecol. Prog. Ser. in press by May 2019. 

Ydenberg, R.C., E.E. van Loon, D. Bos and H. van Hemert. In press. Damage to dykes and levees in 
The Netherlands is extensive and increases with Muskrat (Ondatra zibethicus) density. Lutra. ac-
cepted by 18 June 2019. 

 
2020 
 
Currier, H. A., K.M. Fremlin, J. Elliott, K. Drouillard, and T. Williams.  2020.  Bioaccumulation and 

biomagnification of PBDEs in a terrestrial food chain at an urban landfill. Chemosphere. 238: 
124577. 

Fremlin, K.M., J.E. Elliott, D.J. Green, K.G. Drouillard, T. Harner, A. Eng and F.A.P.C. Gobas. 2020. 
Trophic magnification of legacy persistent organic pollutants in an urban terrestrial food web. 
Sci. Total Environ.: https://doi.org/10.1016/j.scitotenv.2020.136746 

Hipfner JM. Galbraith M, Bertram DF, and Green DJ.  2020. Basin-scale oceanographic processes, 
zooplankton community structure, and diet and reproduction of a sentinel North Pacific seabird 
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over a 22-year period. Progress in Oceanography 182: 102290. 
Hope, D.D., D.B. Lank, P.A. Smith, J. Paquet and R.C. Ydenberg. 2020. Migrant semipalmated 

sandpipers (Calidris pusilla) have over four decades steadily shifted towards safer stopover loca-
tions. Frontiers Ecol. Evol. 8: 3.  https://doi.org/10.3389/fevo.2020.00003.  

Maury, C., M.W. Serota and T.D. Williams. 2020. Plasticity in diurnal activity and temporal phenotype 
during parental care in European starlings, Sturnus vulgaris. Anim. Beh. 159: 37-45.  
https://doi.org/10.1016/j.anbehav.2019.11.004. 

 
2019: 
 
Bertram, D.B. 2019. Oil spill settlement funds directed to seabird conservation. Marine Policy 108: 

https://doi.org/10.1016/j.marpol.2019.103622.  
Díaz A., F. Hernández, M. Ugarte, J. Salvador, E. A. Tavera, D. García, R. Kilby, T. Valqui. 2019. 

About international certification importance for Bird Banders in Peru. Peruvian Biology Journal 
26(2): 283–288. 

Eng, M.L., N.K. Karouna-Renier, P.F.P. Henry, R.J. Letcher, S.L. Schultz, T.G. Bean, L.E. Peters, V.P. 
Palace, T.D. Williams, J.E. Elliott and K.J. Fernie. 2019. In ovo exposure to brominated flame 
retardants Part II: assessment of effects of TBBPA-BDBPE and BTBPE on hatching success, 
morphometrics and physiology in American kestrels. Ecotoxicol. Environ. Safety 179: 151-159. 

Eng, M.L., T.D. Williams, K.J. Fernie, N.K. Karouna Renier, P.F.P. Henry, R.J. Letcher and J.E. Elliott. 
2019. In ovo exposure to brominated flame retardants Part I: assessment of effects of TBBPA-
BDBPE on survival, morphometrics, and physiology in zebra finches. Ecotoxicol. Environ. 
Safety 179: 104-110.  

Grishchenko, M., H.H.T. Prins, R.C. Ydenberg, M.E. Schaepman, W.F. de Boer and H.J. de Knegt. 
2019. Land use change and the migration geography of Greater White-fronted geese in European 
Russia. Ecosph. 10: e02754. 10.1002/ecs2.2754. 

 Hipfner, J.M., D. Shervill, A.D. Domalik, D.F. Bertram, M.J.F. Lemon, M.S. Rodway, C. Smith and 
S.A. Hudson (Trefry). 2019. Longevity in the Rhinoceros Auklet Cerorhinca monocerata, and a 
comparison with other species of Alcidae. Marine Ornithol. 47: 225-227. 

Johnston-González, R. and E. Abril. 2019. Predation risk and resource availability explain roost 
locations of Whimbrel Numenius phaeopus in a tropical mangrove delta. Ibis 161: 839-853.  
doi:10.1111/ibi.12678. 

Kwon, E., E.L. Weiser, R.B. Lanctot, S.C. Brown, H.R. Gates, H.G. Gilchrist, S.J. Kendall, D.B. Lank, 
J.R. Liebezeit, L. Laura McKinnon, E. Erica Nol, D.C. Payer, J. Jennie Rausch, D.J. Rinella, S.T. 
Saalfeld, N.R. Senner, P.A. Smith, D. Ward, R.W. Wisseman and B.K. Sandercock. 2019. Geo-
graphic variation in the intensity of warming and phenological mismatch between Arctic shore-
birds and invertebrates. Ecol. Monogr. 89: e01383. 10.1002/ecm.1383. 

Martin, M., A. Drake, C.A. Rock and D.J. Green. 2019. Latitudinal gradients in some, but not all, avian 
life history traits extend into the Arctic. Ibis DOI: 10.1111/ibi.12789. 

Tavera, E.A., D. Minaya, E. Ortiz Lopez, O.J. Iannacone and D.B. Lank. 2019. Chewing lice richness 
and occurrence in non-breeding shorebirds in Paracas, Perú. Wader Study 126: 
doi:10.18194/ws.00159. 

Thomsen, S.K. and D.J. Green. 2019. Predator-mediated effects of severe drought associated with poor 
reproductive success of a seabird in a cross-ecosystem cascade. Global Change Biol. 25: 1642-
1652. DOI: 10.1111/gcb.14595. 

Torres, R., E. Chin, R. Rampton and T.D. Williams. 2019. Are there synergistic or antagonistic effects 
of multiple maternally-derived egg components (antibodies and testosterone) on offspring pheno-
type? J. Exp. Biol. 222: jeb196956.  

Vitousek, M.N., M.A. Johnson, C.J. Downs, E.T. Miller, L.B. Martin, C.D. Francis, J.W. Donald, M.J. 
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Fuxjager, W. Goymann, M. Hau, J.F. Husak, B.K. Kircher, R. Knapp, L.A. Schoenle and T.D. 
Williams. 2019. Macroevolutionary patterning in glucocorticoids suggests different selective 
pressures shape baseline and stress-induced levels. Amer. Nat. 193: 866-880. 

Yap, K.N., O.H.-I. Tsai and T.D. Williams. 2019. Haematological traits co-vary with migratory status, 
altitude and energy expenditure: a phylogenetic, comparative analysis. Sci. Rep. 9: 6351 (OA). 

Ydenberg, R.C. and D.D. Hope. 2019. Danger management and the seasonal adjustment of migratory 
speed by sandpipers. J. Avian Biol. 2019: e02202 doi: 10.1111/jav.02202.  

 
Submitted: 
 
Hipfner, J.M., M. Galbraith, D.F. Bertram and D.J. Green. Submitted. Basin-scale oceanographic 

processes, zooplankton community structure, and the diet and reproduction of a sentinel North 
Pacific seabird over a 22-year period. Prog. Oceanogr.  

Hodinka, B.L. and Ashley, N.T.  Submitted.  Effect of sleep loss on executive function and plasma 
corticosterone levels in an arctic-breeding songbird the Lapland longspur (Calcarius lapponi-
cus).  Hormones and Behavior.   

McFarlane Tranquilla, L., J.L. Ryder, L. Blight and D.B. Bertram. Submitted. Consistent nightly colony 
attendance patterns for breeding Cassin's Auklet (Ptychoramphus aleuticus). Marine Ornithol.  

Reiter, M., Palacios, E., Eusse, D., Johnston, R., Davidson, P., Bradley, D., Clay, R., Strum, K., Chu, J., 
Barbaree, B., Hickey, C., Lank, D., Ydenberg, R., Drever, M., and Butler, R.  Submitted.  A 
monitoring framework for assessing threats to non-breeding shorebirds on the Pacific coast of 
the Americas. Avian Conserv. Ecol.   

Shaftel, R., D.J. Rinella, E. Kwon, S.C. Brown, H.R. Gates, S. Kendall, D.B. Lank, J.R. Liebezeit, D.C. 
Payer, J. Rausch, S.T. Saalfeld, B.K. Sandercock, P.A. Smith, D.H. Ward and R.B. Lanctot. 
Submitted. Predictors of invertebrate biomass and rate of advancement of invertebrate phenology 
across eight sites in the North American Arctic. Polar Biology.  

Weiser, E.L., 7 authors, W.B. English, S.A. Flemming, S.E. Franks, 8 authors, D.B. Lank, 17 authors, 
and B.K. Sandercock.  Submitted.  Annual adult survival drives trends in Arctic-breeding shore-
birds but knowledge gaps in other vital rates remain.  Condor. 

Ydenberg, R.C. and D.B. Lank. Submitted. Continental-scale falcon population recovery and contrast-
ing, directional phenotypic changes in wing lengths of migratory sandpiper species. Ecol. Let-
ters.  

B.  THESES 

Canham, R. 2019. Slime, safety and shorebirds: biofilm production and grazing by migrating Western 
sandpipers (Calidris mauri). MSc, Simon Fraser University, Burnaby.  

Johnston-González, R. 2019. The influence of predation danger on the distribution of non-breeding 
shorebirds in a tropical estuary system. PhD, Simon Fraser University, Burnaby.  

Ruberg, E. 2019. Effect of diluted bitumen on the survival, physiology, and behaviour of the Zebra finch 
(Taeniopygia guttata). MET, Simon Fraser University, Burnaby, BC.  

Tavera Fernandez, E.  2020.  Survivorship and life history strategies in relation to migration distance in 
Western and Semipalmated sandpipers in Peru.  PhD,  Simon Fraser University, Burnaby, BC 

Villeneuve, C. 2019. Repurposing historical data to investigate aerial insectivore declines. MSc, Simon 
Fraser University, Burnaby. 

Walters, K. 2019. Ideal free eagles: bald eagle distribution patterns and use of kleptoparasitism on 
salmon rivers. MSc, Simon Fraser University, Burnaby. 

Valdez-Juarez, S.O. 2020. Influence of agriculture over the condition and survival of wintering Yellow 
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Warblers (Setophaga petechia) and its implication for the Neotropical migratory community. 
PhD, Simon Fraser University, Burnaby.  


