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The national natural history collection at the 
Canadian Museum of Nature is the foundation 
of the museum’s scientific work on biodiversity 
and geodiversity in Canada and globally and 
has supported scientific research and public 
understanding of natural heritage for over 
150 years. The collection is a world-class 
resource that enables global research and 
discovery about the natural world and how 
it is changing.

This Science Review documents the impact 
of the Canadian Museum of Nature on the 
generation of new scientific knowledge. In 2021, 
271 scientific articles were published by Museum 
staff, associates and other researchers whose 
work was enabled by the Museum’s collections.

Scientific collections are 
knowledge-based resources. 
They constitute important 
research infrastructure, enabling 
scientific research and discovery 
at local, regional, national and 
international levels. The collections 
of natural history museums are 
central to understanding and 
advancing knowledge of the past, 
present and future of biological 
and geological diversity as well 
as the public understanding of 
science. Documentation of the use 
of collections raises awareness 
of their relevance and facilitates 
their continued support and 
development.

The global science impact 
of the Canadian Museum 
of Nature is substantial.
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FOREWORD



ABOUT THE CANADIAN MUSEUM OF NATURE

WHO WE ARE

The Canadian Museum of Nature is Canada’s 
national museum of natural sciences and natural 
history.

Our global vision is a sustainable natural future. 
As current environmental changes such as 
greenhouse gas emissions, species extinctions, 
and loss of natural spaces due to anthropogenic 
activities run counter to this vision, the museum 
aims to inspire change. 

Our global mission is to save the world for future 
generations with evidence, knowledge and 
inspiration.

WHAT WE DO

The museum creates and delivers inspiring and 
memorable connections with nature through 
impactful research programs, collections 
management, exhibitions, and engagement in a 
21st-century global context.

The museum’s galleries and programs are based 
at the Victoria Memorial Museum Building, a 
National Historic Site of Canada, in Ottawa, 
Ontario. 

The museum houses and curates Canada’s 
national natural history collection at its Natural 
Heritage Campus in Gatineau, Quebec. The 
collection comprises over 14.6 million natural 
history specimens. These provide the evidence 
museum scientists, associates, colleagues and 
other researchers use as a base for their studies, 

resulting in the generation of new knowledge 
about the natural world.

This authoritative scientific collection spans the 
tree of life, including specimens of algae, animals, 
lichens, and plants, and documents geological 
diversity, including minerals, rocks, and gems. 
The specimens are organized into 3.4 million 
units or lots, of which some 3 million are 
accessioned into the permanent collection and 
the remainder exist as prepared or unprepared 
backlog material. The museum’s National 
Biodiversity Cryobank of Canada, a biorepository 
of frozen tissues, samples, and specimens 
from across Canada and abroad, is a source of 
material for genomic research conducted by 
staff and the international research community.

Each year, the museum’s collection grows by 
about 20,000 new specimens. These specimens 
are obtained through staff field research, 
exchanges with other museums, purchases, and 
donations from collectors.

The museum also houses vital library and 
archival references about nature: a large 
collection of books and periodicals that is 
particularly strong in the fields of the Canadian 
Arctic, ornithology, systematics and taxonomy; 
an archival collection; a nature art collection; and 
a mixed media collection.

Two research centres of excellence are located 
at the museum’s Natural Heritage Campus: the 
Beaty Centre for Species Discovery and the 
Centre for Arctic Knowledge and Exploration.
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PAPERS BY MUSEUM STAFF AND RESEARCH 
ASSOCIATES

Papers published in 2021 by Canadian Museum of Nature staff 
and associates were found using internal reporting mechanisms 
and literature searches. 

PAPERS BY EXTERNAL AUTHORS ENABLED BY 
CANADIAN MUSEUM OF NATURE COLLECTIONS

External researchers access Canadian Museum of Nature 
collection information by personal visits to the collections, 
by requesting information about specimens, by borrowing 
museum specimens, and by retrieving museum collection data 
shared online. Papers published in 2021 by external authors that 
indicate Canadian Museum of Nature collections contributed to 
the published research were discovered via manual literature 
searches. Searches were conducted for papers that cite one or 
more Museum specimens, indicate that a Museum collection was 
searched for relevant specimens during a study regardless of 
whether suitable material was found, indicate significant use of 
Museum collections for consultation and identification of species, 
or indicate that specimens associated with the published work 
were deposited in the Museum.

To conduct these searches, the following Canadian Museum 
of Nature collection codes were queried in Google Scholar: 
CAN (vascular plant), CANA (alga), CMNAR (amphibian and 
reptile), CMNA (annelid), CMNAV (bird), CANM (bryophyte), 
CMNC (crustacean), CMNFI (fish), CMNIF (fossil invertebrate), 
CMNFV (fossil vertebrate), CMNI (general invertebrate), CMNEN 
(insect), CANL (lichen), CMNMA (mammal), CMNML (mollusc), 
CMNPB (palaeobotany), CMNPYM and CMNPYF (palynology), 
and CMNPA (parasite). The acronyms CMN and NMC (National 
Museum of Canada, as the Canadian Museum of Nature was 
formerly known) and “Canadian Museum of Nature” were also 
queried.

Only peer-reviewed papers were considered; theses and 
preprints were excluded. For each publication by authors not 
affiliated with the Museum, the primary author’s country was 
used as a proxy to assess how the global community used the 
Museum’s collections.

Papers published in 2021 that cite a GBIF dataset including one 
or more Canadian Museum of Nature specimens, as indexed 
on the Canadian Museum of Nature GBIF publisher page, were 
identified. Given the volume of 2021 papers that cite a GBIF-
mediated dataset including Museum data, it was impractical to 
carefully review each study to confirm that downloaded Museum 
occurrence data was used in analyses reported in the paper. 
Instead, a subset of these papers was reviewed and summarized 
as examples of how GBIF-mediated Canadian Museum of Nature 
collection data is used by the international scientific community 
to address research questions that require a large amount of 
reliable biodiversity information from broad geographical areas. 

CATEGORIES OF RESEARCH PAPERS

To characterize the types of research conducted and enabled 
by the Canadian Museum of Nature in 2021, each paper was 
assigned to one of the following four themes: Earth History and 
Evolution, Endangered Species and Conservation, Environmental 
Health, and Species Discovery. Although many papers could be 
placed under more than one category, the single category that 
best encapsulated each work was used.

A selection of papers is summarized under each theme, with 
an explanation of each paper’s potential broader impact 
and contribution to advancing knowledge. These examples 
demonstrate the diverse science that museum researchers are 
engaged in and the many ways that Canadian Museum of Nature 
collections are used by others to generate new knowledge about 
the natural world. 
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In 2021, 271 scientific 
papers were published 
by Museum staff and 
associates or enabled by 
the Canadian Museum 
of Nature’s collections, 
excluding studies that used 
GBIF-mediated Canadian 
Museum of Nature data 
because it was impractical 
to comprehensively 
document them. 

2021 SCIENCE REVIEW

PAPERS BY MUSEUM STAFF AND RESEARCH ASSOCIATES

Museum staff authored or co-authored 77 
publications, ten of which they co-authored with 
a Canadian Museum of Nature research associate. 
Canadian Museum of Nature research associates 
authored or co-authored 68 papers, excluding 
ones co-authored by a Museum staff member. 

PAPERS BY EXTERNAL AUTHORS ENABLED BY 
CANADIAN MUSEUM OF NATURE COLLECTIONS

Canadian Museum of Nature collections 
contributed to research published in 125 papers 
authored by researchers not affiliated with the 
museum. Of these papers, 114 cite one or more 
Museum specimens, one indicates the authors 
searched a Museum collection for relevant 
material but found none, and ten indicate the 
authors either consulted Museum collections 
to help with identifying species or deposited 
voucher specimens from their study in the 
Canadian Museum of Nature. Affiliations of first 
authors of these papers represent 25 countries 
(Figure 1). Canada (39) and the United States 
(29) are the best-represented countries in the 
dataset. 
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CATEGORIES OF RESEARCH PAPERS

Ninety-eight publications fall under the Earth 
History and Evolution research theme, which 
includes palaeobiology and mineralogy studies. 
Eighty-five of these publications are in the field 
of palaeobiology (10 co-authored by Museum 
staff, 28 by Museum research associates, and 47 
by researchers not affiliated with the Museum) 
and 13 are in the field of mineralogy (six co-
authored by Museum staff, two by Museum 
research associates, and five by researchers not 
affiliated with the Museum). 

Nine papers fall under the Environmental Health 
research theme. Museum staff co-authored 
four of these, Museum research associates co-
authored two, and researchers not affiliated with 
the Canadian Museum of Nature authored three. 

Twenty-one papers fall under the Endangered 
Species and Conservation theme. Museum staff 
co-authored 16 of these, a Museum research 
associate co-authored one, and researchers not 
affiliated with the Canadian Museum of Nature 
authored four.

One hundred thirty-eight  papers fall under the 
Species Discovery theme. This theme includes 
papers focused on the taxonomy, systematics, 
and ecology of extant biodiversity. Museum 
staff authored or co-authored 41 of these, 
Museum research associates authored or co-
authored 32, and researchers not affiliated with 
the Canadian Museum of Nature authored 65. 
Papers by external authors that cite museum 
specimens report the results of biodiversity 
inventories and checklists, evolutionary studies, 

biogeography studies, and taxonomic studies, 
including new species descriptions, and more. 
These papers focus on diverse groups of living 
organisms, including alveolates (3), beetles (24), 
birds (5), corals (1), diatoms (2), echinoderms (1), 
flatworms (1), gastropods (1), lichens (2), 
fishes (3), sponges (2), trematodes (1), 
mammals (10), minerals (3), mosses (3), 
reptiles (2), and vascular plants (3). 

LIMITATIONS OF OUR APPROACH

Although aiming to be comprehensive, 
some papers have likely been missed in this 
review, given the manual effort required to 
find and confirm relevant publications that 
meet our criteria for inclusion and the high-
ly variable way that museum specimens and 
their repositories are referred to in scientific 
papers. Papers that cite Museum vascular 
plant specimens are particularly difficult to 
track in the literature and almost certain-
ly underrepresented in our list. This is be-
cause the collection’s acronym is “CAN” (a 
common English word), and the standard 
practice in botanical literature is to cite 
collection codes with reference to an exter-
nal resource that defines those codes rath-
er than defining the code within the text, 
which is routine, for example, in the ento-
mological literature.
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Figure 1. Summary of the geographical origins of papers, 
determined as the country of the paper’s first author, and 
the number of papers from each country by researchers 
not affiliated with the Canadian Museum of Nature and that 
used Canadian Museum of Nature collections or collections 
data, excluding studies that used GBIF-mediated Canadian 
Museum of Nature.
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The	Canadian	Museum	of	Nature	shares	data	
online	for	916,000	(29.6%)	of	its	more	than	
three	million	accessioned	specimens	or	lots	
(Table 1).	

Of these, 818,411 records are mobilized via the 
Global Biodiversity Information Facility (GBIF) 
and 97,589 (algae and mineral collections) 
via other online databases (Table 1). The 
completeness of these digital records varies, 
ranging from a species name and high-level 
geographical provenance (i.e., country and 
province/state; “skeletal” records) to complete 
collection information including geographical 
coordinates, which often must be determined 
secondarily, and one or more images of the 
specimen. A total of 73.8% of all mobilized 
museum data has geographical coordinate 
data and 73.2% of GBIF-mobilized museum 
data has coordinate data. One or more images 
are available for 12.9% of museum specimen 
records mobilized online; more than 89% of 
records with images are herbarium specimens, 
primarily vascular plants, which are flat and 
straightforward to image and have been a 
museum priority for imaging. Algal collections 
represent 10% of the total records with images. 
Non-botanical specimens represent less than 1% 
of all records with images. 

The large number of papers that cite one or 
more Museum specimens or a GBIF dataset 

including specimen data from the Canadian 
Museum of Nature, even though the latter was 
not comprehensively documented, demonstrates 
how the Museum’s collections contribute 
broadly to development of new knowledge by 
researchers from around the world. 

The number of papers that access and use GBIF-
mediated Canadian Museum of Nature data is 
predicted to increase in the coming years. As the 
global GBIF-mediated dataset grows, more and 
more researchers are likely to use the available 
information in their work. As more Canadian 
Museum of Nature specimens are digitized, a 
greater number of GBIF-mediated Canadian 
Museum of Nature data points will be available 
to the global community. As the proportion of 
georeferenced Canadian Museum of Nature 
specimens increases, a greater number of data 
points will be discoverable using map-based 
queries in the GBIF portal. As the proportion of 
images associated with Canadian Museum of 
Nature specimen records increases and those 
images are mobilized, the expected usage of 
those resources will increase, particularly in 
systematic and related biodiversity studies 
where an image may be useful or required for a 
specimen to be considered in a study (even if it 
is impossible to accurately identify a specimen 
to species level from an image, as is the case for 
many groups of organisms).
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SHARING DATA GLOBALLY

Table 1. Summary of Canadian Museum of Nature collections, including number of physical specimens or lots, number 
of records digitized and mobilized online, number of mobilized records that are georeferenced, and number of mobilized 
records with an associated image. Digital resources are hosted on an Integrated Publishing Toolkit (http://ipt.nature.
ca) and mediated by the Global Biodiversity Information Facility (GBIF) unless otherwise indicated. GBIF-mediated data 
summarized here were captured on December 21, 2022. 

Canadian 
Museum of Nature 

Collection

Number of 
Physical 

Specimens or lots1

Number (%) of 
records2 digitized 

and mobilized 
online

Number (%) of 
mobilized records 

georeferenced3

Number (%) 
of mobilized 

records with one 
or more specimen 

images

Herbarium4 1,065,766 297,862 (28) 215,906 (72) 106,138 (36)

Algae 161,879 55,034 (34)5 41,606 (76)5 11,938 (22)5

Bird 119,919 101,503 (85) 90,916 (90) 206 (0.2)

Crustacea 73,728 69,004 (94) 65,502 (95) 38 (0.06)

Fish 63,482 62,401 (98) 59,040 (95) 10 (0.02)

Mammal 59,703 59,669 (100) 44,531 (75) 11 (0.02)

Mollusc 131,113 50,872 (39) 38,312 (75) 252 (0.05)

Fossil Vertebrate 54,668 51,262 (94) - 7 46 (0.09)

Amphibian and Reptile 37,858 37,667 (99) 35,532 (94) 62 (0.2)

Faunal Assemblage 98,437 0 (0) 0 (0) 0 (0)

Insect 1,092,237 19,061 (2) 7,786 (41) 16 (<0.01)

General Invertebrate 
and Annelid 42,131 30,802 (73) 27,680 (90) 44 (.02)

Parasite 18,761 15,512 (83) 13,622 (88) 5 (0.03)

Palynology 14,569 14,566 (100) - 7 2 (0.01)

Palaeobotany 4,872 4,872 (100) - 7 1 (0.02)

Fossil Invertebrate 4,552 3,358 (74) - 7 0 (0)

Mineral 49,638 42,5556 35,743 (19)6 0 (0)6

TOTALS 3,092,628 916,000 (29.6) 676,186 (73.8) 118,768 (12.9)

1. These numbers are estimates and include only accessioned material; unprocessed backlog material is excluded.

2. “Records” means catalogueable units or lots, not total number of specimens (i.e., one jar of fishes, a catalogueable unit, may contain 12 individual specimens).

3. “Georeferenced” means the digital record includes geographical coordinates that allow the record to be mapped and retrieved in map-based queries. The numbers were deter-
mined including the GBIF location flag “Include records where coordinates are flagged as suspicious.”

4. Including bryophytes, lichens and vascular plants. Algae are treated separately because their data are published in a separate database.

5. Mobilized via http://www.nature-cana.ca/databases/index.php

6. Mobilized via http://collections.nature.ca/en/Search/Index

7. Locality information for palaeobiology collections is shared only upon request.
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EARTH HISTORY 
AND EVOLUTION
The Earth has a long history of change over time. 

Understanding the past can be key to managing the present 

and predicting the future. Museum scientists study and classify 

mineral diversity and work with rocks to understand how the 

Earth was formed. They also study fossils preserved in rocks 

and subfossils to understand how species have evolved, what 

aspects of their morphology may be important in explaining 

their biology, where they live, and how many of them there 

are (or were). By studying why some groups of organisms are 

successful with lots of species, and others not, we can better 

understand extinctions and how these might be explained 

and possibly even prevented. Understanding Earth history is a 

complex blend of geology and palaeobiology.
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Papers co-authored by Canadian Museum of Nature staff

Artist’s reconstruction of gray wolves attacking a 
horse on the mammoth-steppe habitat of Beringia 

during the late Pleistocene, around 25,000 years ago. 
Source: Julius Csotonyi/Yukon Government.

LANDRY Z., S. KIM, R.B. TRAYLER, M. GILBERT, 
G. ZAZULA, J. SOUTHON AND D. FRASER. 
2021. 

Dietary reconstruction and 
evidence of prey shifting in 
Pleistocene and recent gray 
wolves (Canis lupus) from 
Yukon Territory.

Palaeogeography, Palaeoclimatology, Palaeoecology 
571: 110368.  
https://doi.org/10.1016/j.palaeo.2021.110368

Gray wolves (Canis lupus) are ecosystem engineers 
that regulate herbivore populations and, indirectly, 
shape plant and animal communities. They are also 
one of a minority of large-bodied (≥44 kg) mammals 
that survived the end Pleistocene (~11,700 years 
ago) extinction. Graduate student Zoe Landry and 
colleagues, including Museum research scientist 
Danielle Fraser, Museum research assistant Marisa 
Gilbert, and Museum research associate Grant Zazula, 
asked whether dietary flexibility may have enabled 
gray wolves to survive a period that otherwise 
marked the extinction of megafauna like mammoths 
and short-faced bears. They compared the dietary 
ecology of Pleistocene and modern wolves from the 
Yukon Territory using dental microwear, analysis of 

microscopic marks on the teeth for inferring feeding 
behavior, and stable isotope analyses (δ13C, δ15N), 
indicators of diet and trophic level. They found no 
change in the parts of the carcass wolves preferred 
to eat (i.e., bone or flesh) but did find a dietary shift 
from Pleistocene horse to moose and caribou. They 
concluded that survival of caribou through the end 
Pleistocene extinction and dietary flexibility may have 
been the key to wolf survival.

Landry was the recipient of the Canadian Museum of 
Nature’s 2021 Outstanding Student Award. The Museum 
awards the Outstanding Student Award each year to 
a museum-affiliated student who has made major 
contributions to research, collections, education, 
and/or outreach.
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Basic components of infinite chains 
composed of edge-sharing octahedra, 

including backbone structure (purple shapes) 
and decoration polyhedra (green and red 

shapes). Source: Lussier and Hawthorne 
(2021).

LUSSIER, A.J. AND F.C. HAWTHORNE. 2021. 

Structure topology and graphical 
representation of decorated and undecorated 
chains of edge-sharing octahedra. 

Canadian Mineralogist 59: 9–30. 
https://doi.org/10.3749/canmin.2000061

Understanding the structure of minerals contributes to our understanding 
of the formation and evolution of Earth’s geology objects and is required for 
designing new materials with useful properties from mineral resources. Chains 
of edge-sharing octahedra are fundamental building blocks in the structures 
of several hundred mineral species and synthetic compounds. Octahedrons 
are eight-faced polyhedrons, three-dimensional shapes with flat polygonal 
faces, straight edges and sharp corners. These chains consist of a backbone 
of octahedra that may be decorated by other polyhedra. In the minerals in 
which they occur, these chains often form part of the mineral’s structural unit 
(i.e., the strongly bonded part). Investigating chain topology, configuration, 
and arrangement may yield fundamental insights into the stability of minerals 
in which they occur. In this study, Canadian Museum of Nature research 
scientist Aaron Lussier and his colleague characterized the topological 
variability of these complex chains. They also developed mathematical and 
graphical approaches to describe them.
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MIYASHITA, T., R.W. GESS, K. TIETJEN AND 
M.I. COATES. 2021. 

Non-ammocoete larvae of Palaeozoic 
stem lampreys.

Nature 591: 408–412. 
https://doi.org/10.1038/s41586-021-03305-9

The ontogeny of modern lampreys, a lineage of jawless fish with ancient 
origins, involves the transition from a filter-feeding larva to a predatory 
adult. Lamprey ontogeny has been used as a model for the evolution of 
vertebrates because it appears to reflect many long-held hypotheses 
concerning morphological change during vertebrate evolution. However, 
the validity of inferences made from lamprey larval development have 
never been independently verified. In this study, Canadian Museum of 
Nature research scientist Tetsuto Miyashita and colleagues report on larvae 
and juveniles of four ancient lampreys, including a developmental series 
from the late Devonian (~383–372 Ma). None of the ancient larvae resemble 
the larvae of modern forms, suggesting that modern lamprey larvae 
are of more recent origin and represent a specialization to the modern 
lamprey lifestyle. The authors thus challenge the ways in which vertebrate 
evolution has been studied, likely changing approaches in evolutionary 
developmental biology for decades to come.

Miyashita et al. (2021) was awarded the 2021 Brock Award. The Canadian 
Museum of Nature awards the Brock Award each year for best scientific 
paper published by a staff member. 

Artist’s reconstruction of the life stages of the 
fossil lamprey Priscomyzon riniensis. This species 

lived around 360 million years ago in a coastal 
lagoon in what is now South Africa. Illustration by 

Kristen Tietjen.

Fossil of a hatchling Paleozooic lamprey from 
Illinois. Source: Miyashita et al. (2021).
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ENVIRONMENTAL 
HEALTH
With increasing human population, our natural world is changing. 

Understanding human impacts on the natural world, such as 

those related to climate change, introduction of invasive species, 

and habitat loss, is key to ensuring a sustainable future. In many 

instances, knowledge about plants and animals can be used to 

measure and assess the general health of today’s ecosystems. 

Identifying indicator species, those whose presence or absence 

are indicative of changes in ecosystem health, is often a simple 

and fast way to detect change. Border security and the prevention 

of introduced species is also a concern, as invasive species can 

often have profound impacts on the ecosystems to which they are 

newly introduced.
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Strawberry blossom weevil (Anthonomus 
rubi) collected from Watson Glen Park, 

Chilliwack, British Columbia, Canada. 
Source: Franklin et al. (2021).

Map of locations where Strawberry 
blossom weevil (Anthonomus rubi) was 

found associated with various host plants 
in British Columbia, Canada in 2020, 

indicated with coloured points. Source: 
Franklin et al. (2021).

FRANKLIN, M.T., T.K. HUEPPELSHEUSER, 
P.K. ABRAM, P. BOUCHARD, R.S. ANDERSON 
AND G.A.P. GIBSON. 2021. 

The Eurasian strawberry blossom 
weevil, Anthonomus rubi 
(Herbst, 1795), is established 
in North America.

The Canadian Entomologist 153: 579–585.  
https://doi.org/10.4039/tce.2021.28

New invasive species continue to be recorded 
around the world. Among animals, insects are the 
most common invaders. Many insect species are 
economically significant agricultural pests. Because 
of the threats they pose to food security and crop 
production, intercepting invasive species before they 
become established in new areas and continually 
monitoring areas for new invasive species is essential. 
In this study, Franklin and colleagues, including 

Canadian Museum of Nature research scientist Robert 
Anderson, report the first records of the strawberry 
blossom weevil, Anthonomus rubi, in North America. 
Strawberry blossom weevil is a pest of plants in the 
family Rosaceae, including berries like strawberries 
(Fragaria Linnaeus) and raspberries (Rubus idaeus 
Linnaeus). Franklin and colleagues identified the 
specimens using published information, by comparing 
them with European specimens housed in Canadian 
collections, including the Canadian Museum of Nature’s 
extensive beetle collection, and using DNA barcode 
data. The authors also deposited collections of this 
species from British Columbia in the Canadian Museum 
of Nature, where they are available for study by others. 
They concluded that the species is established in British 
Columbia’s Lower Mainland region, where it has been 
recorded on multiple native and cultivated host plants 
in Rosaceae. This study reminds us that it is important 
for Canada to maintain and continually develop globally 
representative biodiversity collections and taxonomic 
expertise. 
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Location map of lakes in Canada sampled in 2017 (n = 217) 
as part of the LakePulse project. Source: Griffiths et al. 
(2021). Available under a Creative Commons Attribution-
NonCommercial-NoDerivatives 4.0 International licence.

GRIFFITHS, K., A. JEZIORSKI, C. PAQUETTE, Z.E. TARANU, 
A. BAUD, D. ANTONIADES, B. BEISNER, P.B. HAMILTON, 
J.P. SMOL AND I. GREGORY-EAVES. 2021. 

Multi-trophic level responses to 
environmental stressors over the past 
~150 years: Insights from a lake-rich region 
of the world.

Ecological Indicators 127: 107700. 
https://doi.org/10.1016/j.ecolind.2021.107700

Inland fresh waters, the quality of which are affected by multiple factors 
(e.g., heavy metal pollution and calcium decline), are essential to 
human well-being and survival. However, our understanding of which 
factors have the greatest impact on water quality, whether fresh waters 
have undergone historical shifts in water quality, and how organisms 
are affected are woefully incomplete. To address these shortcomings, 
sampling efforts must occur over large spatiotemporal scales. As part 
of LakePulse, a nationwide project examining a wide range of problems 
affecting Canada’s lakes sampling, Griffiths and colleagues, including 
Canadian Museum of Nature senior research assistant Paul Hamilton, 
retrieved sediment cores from lakes across Eastern Canada, spanning 
the Boreal Shield, the Mixedwood Plains, the Atlantic Highlands, and 
the Atlantic Maritimes. They assessed how three different indicator taxa 
(diatoms, cladocerans, and chironomids) have changed through time. 
They identified diatoms using the Canadian Museum of Nature’s scanning 
electron microscope facility. All three indicator groups showed changes 
across land use and environmental gradients. The greatest turnover 
occurred among diatoms from high human impact sites when comparing 
modern and pre-industrial assemblages. They also showed that ecological 
change can vary among ecozones and buffer (or not) human impacts.
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Papers by external researchers that cite Canadian Museum of Nature collections

PFENNING-BUTTERWORTH, A.C., T.J. DAVIES 
AND C.E. CRESSLER. 2021.

Identifying co-phylogenetic hotspots for 
zoonotic disease. 

Philosophical Transactions of the Royal Society B: Biological Sciences 
376: 20200363.  
https://doi.org/10.1098/rstb.2020.0363

Zoonotic diseases, or diseases that are transmitted from animal hosts to 
humans, are increasing as human populations continue to rise (e.g., the 
COVID-19 pandemic). Given the tremendous public health implications of 
zoonotic parasites, identifying host-parasite pairs liable to be sources of 
spillover events to humans is critical. In this study, Pfenning and colleagues 
assembled a global mammal host-parasite database and a museum-
verified dataset containing associations between helminths (parasitic 
worms) and free-range mammals. They studied the associations and 
phylogenetics of helminths and free-ranging mammals to understand how 
host and parasite evolutionary history might influence their associations. 
Their museum-verified dataset included host-parasite associate data from 
the Canadian Museum of Nature. The authors showed that the evolutionary 
history of host species is most important in helminth-mammal associations 
and that zoonoses are most common among closely related species. 
Critically, they also demonstrated that studying host-parasite associations 
in a phylogenetic context can help in identifying future zoonoses.

Host–parasite network from 
a museum-verified dataset 

of parasitic worms infecting 
mammals. Source: Pfenning-

Butterworth et al. (2021).
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MOCTEZUMA, V. 2021. 

Spatial autocorrelation in a 
Mexican dung beetle ensemble: 
Implications for biodiversity 
assessment and monitoring. 

Ecological Indicators 125: 107548. 
https://doi.org/10.1016/j.ecolind.2021.107548

Insects are incredibly diverse and important 
determinants of ecosystem health and function. 
Thus, surveys of insect biodiversity, particularly of 
dung beetles, an indicator group, are important in 
conservation. However, many of the statistical methods 
used to assess spatial variation in biodiversity assume 
sample independence, which is violated when samples 
are spatially autocorrelated (i.e., samples closest 
together are most similar). In insect monitoring, 
trap spacing has been recommended as a means 
of obtaining independent samples. In this study, 
Mexican scientist Victor Moctezuma assessed spatial 
autocorrelation in samples of Mexican dung beetles 
using 1,240 pitfall traps. He showed that increased 
trap spacing was insufficient to eliminate spatial 
autocorrelation. Thus, he advocated for statistical 
approaches to test for and, when unavoidable, 
controlling for spatial autocorrelation. Such approaches 
will improve the accuracy of biodiversity estimates 
from surveys. Moctezuma deposited dung beetle 
specimens obtained as part of this research in the 
Canadian Museum of Nature, which curates a globally 
important beetle collection.

Canthidium chimalapense, a recently 
described species of dung beetle from 

Mexico. Moctezume (2021) recorded 
this species in his surveys in southern 

Mexico. Source: Moctezuma, V., J.L. 
Sánchez-Huerta and G. Halffter. 

2019. New species of Canthidium 
(Coleoptera: Scarabaeidae: 

Scarabaeinae) from Mexico. The 
Canadian Entomologist 151: 432-441. 
https://doi.org/10.4039/tce.2019.25

Location of dung beetle biodiversity sampling sites in Mexico. Source: Moctezuma 
(2021). Available under a Creative Commons Attribution-NonCommercial-

NoDerivatives 4.0 International licence. 
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Papers by external researchers that used Canadian Museum of Nature occurrence data 
mediated by the Global Biodiversity Information Facility

DARU, B.H., T.J. DAVIES, C.G. WILLIS, E.K. MEINEKE, A. RONK, M. 
ZOBEL, M. PÄRTEL, A. ANTONELLI AND C.C. DAVIS. 2021. 

Widespread homogenization of plant 
communities in the Anthropocene. 

Nature Communications 12: 6983. 
https://doi.org/10.1038/s41467-021-27186-8

This study aimed to characterize how non-native naturalizations and 
recent native extinctions have impacted local plant species diversity and 
between community changes in the turnover of species diversity across 
spatial scales. The authors compiled a dataset of >200,000 plant species, 
including more than 200,000 GBIF-mediated occurrence records based on 
specimens housed in the Canadian Museum of Nature’s National Herbarium 
of Canada. Results show substantial homogenization within major biomes 
that is largely explained by naturalizations of non-native species.

Exchange of vascular plant species among continents. 
Arrows indicate the direction of flows from donor to 

recipient continent. The numbers within parenthesis and 
circle size represent the number of non-native species in 
each region. Source: Daru et al. (2021), available under a 
Creative Commons Attribution 4.0 International license.
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HÄKKINEN, H., D. HODGSON AND R. EARLY. 
2022.

Plant naturalizations are 
constrained by temperature but 
released by precipitation. 

Global Ecology and Biogeography 31: 501–514. 
https://doi.org/10.1111/geb.13443 
[published 15 December 2021]

This study evaluated whether the conditions in which 
climatic niche expansions occur (i.e., when species 
spread into new climates) can provide information 
about common niche expansion drivers. The authors 
compiled native and naturalized occurrence data for 
606 terrestrial plant species, including GBIF-mediated 
occurrence records based on specimens housed in 
the Canadian Museum of Nature’s National Herbarium 
of Canada. The study found climatic niche expansion 
in 45% of naturalizations of the 606 species. Niche 
expansion occurred mainly into climates wetter than 
species’ native ranges.

(a) Number of native vascular plant species that occur in 
each global administrative area. 

(b) Number of naturalized vascular plant species that 
occur in each global administrative area. Source: Häkkinen 
et al. (2021), available under a Creative Commons 
Attribution 4.0 International license.
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OH, D.-H., K.P. KOWALSKI, Q.N. QUACH, 
C. WIJESINGHEGE, P. TANFORD, 
M. DASSANAYAKE AND K. CLAY. 2022. 

Novel genome characteristics 
contribute to the invasiveness 
of Phragmites australis 
(common reed). 

Molecular Ecology 31: 1142–1159. 
https://doi.org/10.1111/mec.16293 
[published 28 November 2021]

This study generated reference genomes for two 
subspecies of common reed: Phragmites australis 
subsp. australis, a taxon introduced to North America 
that is major threat to wetland ecosystems in 
Canada and the United States, and P. australis subsp. 
americanus, a taxon native to North America. To 
map the subspecies’ global distributions, the authors 
compiled GBIF-mediated occurrence data, including 
records based on specimens housed in the Canadian 
Museum of Nature’s National Herbarium of Canada. 
A key result of the study was the identification 
of variation in gene expression correlated with 
invasiveness. Furthermore, the new reference genomes 
provide a genomic foundation for development of new 
approaches to managing the invasive subspecies.

Invasive giant reed (Phragmites australis subsp. australis) 
growing in a roadside ditch in western Quebec, Canada. 

Photo: Paul Sokoloff/Canadian Museum of Nature. 
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SPECIES 
DISCOVERY
Knowledge about the diversity of life on our planet, how life 

responds to short and long-term local, regional, and global 

change, as well as its geological underpinnings, continues to 

grow, with numerous new species of plants, animals and minerals 

being discovered, named, and classified every year by scientists 

around the globe. Identifying species and their inter-relationships 

is also an important part of understanding the processes and 

impacts of environmental change. Museums play a central but 

underappreciated role in developing knowledge about biodiversity 

and geodiversity by acquiring, studying, and sharing scientific 

specimens in their collections. Through programs of off-site loans, 

visiting scientists and online data mobilization, museum collections 

are mined for previously unstudied or ‘lost’ specimens, which often 

represent new additions to the tree of life. Museum scientists also 

use evidence from DNA from extant species to reconstruct the 

evolutionary history of life on Earth and monitoring approaches to 

track ecological and evolutionary changes.
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BRODO, I.B., R.E. LEE, C. FREEBURY, 
P.Y. WONG, C.L. LEWIS AND R.T. MCMULLIN. 
2021. 

Additions to the lichens and 
lichenicolous fungi of the Ottawa 
region in Ontario and Quebec, 
with reflections on a changing 
biota. 

Canadian Field-Naturalist 135: 1–27.  
https://doi.org/10.22621/cfn.v135i1.2557

Researchers have been studying the biodiversity of 
lichens and allies within a 50-km radius of the city 
of Ottawa in Ontario and Quebec since the late 19th 

century. In this study, Canadian Museum of Nature 
researcher emeritus Irwin (Ernie) Brodo and colleagues, 
including Museum research scientist Troy McMullin, 
updated knowledge of the biodiversity of lichens, 
allied fungi, and their parasites of the Ottawa region. 
The resulting revised checklist is based on extensive 
fieldwork over the last 30 years, re-identification of 
specimens on which previous reports have been based, 
and taxonomic changes. Since the last synthesis of 
the regions’ lichen biota, which Brodo and colleagues 
published in 1988, the number of recorded species has 
increased from 391 to 543. Among the new Ottawa 
records, one species is new for North America, five 
species and one variety are new for Canada, four 
species are new for Ontario, and nine species are 
new for Quebec. The study documents change in 
the region’s biota over time caused by changes in 
landscape and habitat diversity, including the impacts 
of air quality, and identifies local hot spots of diversity. 
The comprehensive checklist, supported by vouchered 
material in the Canadian Museum of Nature’s National 
Herbarium of Canada and similar collections elsewhere, 
provides a new baseline for further study of the 
region’s lichen biota.

Papers authored or co-authored by Canadian Museum of Nature staff

Map of the Ottawa region in Ontario and Quebec, Canada, where researchers 
have been studying the biodiversity of lichens, allied fungi, and their parasites 
for more than 125 years. Most of the collections underpinning our knowledge 
of the region’s lichen biota are housed in the Canadian Museum of Nature’s 
National Herbarium of Canada. Source: Brodo et al. (2021).

26    SCIENCE REVIEW 2021     

PUBLICATION PROFILES 
SPECIES DISCOVERY

https://doi.org/10.22621/cfn.v135i1.2557


FAUTEUX, D., A. STIEN, N.G. YOCCOZ, E. FUGLEI AND R. IMS. 
2021. 

Climate variability and density-dependent 
population dynamics: Lessons from a simple 
High Arctic ecosystem. 

Proceedings of the National Academy of Science 118: e2106635118.  
https://doi.org/10.1073/pnas.2106635118

Small mammals in northern ecosystems undergo “boom and bust” 
population cycles. These cycles may be driven by plant-herbivore 
or predator-prey interactions, in addition to climate seasonality and 
stochasticity in weather. However, teasing apart drivers has been difficult 
in ecosystems characterized by complex food chain dynamics. In this 
study, Canadian Museum of Nature research scientist Dominique Fauteux 
and colleagues analyzed the drivers of a simple High Arctic food web, 
i.e., a food web not regulated by predation. They used data from a long-
term study to characterize population dynamics of a grass-feeding vole 
species (East European vole, Microtus levis) in Svalbard, Norway. They 
found that a decrease in population growth with increasing population 
density explained most of the variation in the vole population. Further, 
voles showed noncyclic population dynamics, and some variation was 
driven by stochastic weather events. The authors concluded that the lack 
of predictable cyclicity in this vole population implies that predator-prey 
interactions play an important role in regulating small mammal populations 
in more complex systems.

(A) Photo of the locality in Svalbard, Norway, where 
researchers studied the densities of East European vole 
populations from 1990 to 2007.

(B) Time series of vole densities estimated in August in 
the Core area (gray shape, lines, and points; years 1990 
to 1996 and 2002 to 2006) and the Ridge area (black 
shape, lines, and points; years 1991 to 2007). Error bars 
represent 95% confidence intervals. Source: Fauteux 
et al. (2021), available under a Creative Commons 
Attribution 4.0 International license.
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KHALAJI-PIRBALOUTY, V. AND J.-M. GAGNON. 
2021. 

A new species of Dynoides 
Barnard, 1914 (Crustacea, 
Isopoda, Sphaeromatidae) from 
Canada, with notes on geographic 
distribution of the north-eastern 
Pacific Ocean species. 

Marine Biology Research 17: 12–20. 
https://doi.org/10.1080/17451000.2021.1892766

Dynoides is a genus of 18 isopod crustaceans that occur 
in the Pacific Ocean and Indian Ocean. In this study, 
Valiallah Kahalaji-Pirbalouy, recipient of a Canadian 
Museum of Nature Visiting Scientist Award in 2019, 
and Canadian Museum of Nature curator and chief 
scientist Jean-Marc Gagnon, describe a new species, 
Dynoides canadensis, from the south-western coast of 
British Columbia, Canada. The new species is based on 
specimens collected in the 1950s to 1970s by former 
Museum researcher Edward Bousfield and deposited in 
the Museum’s collections. Dynoides canadensis is the 
fifth species recorded from the north-eastern Pacific 
Ocean. Based on existing collections, the species 
occurs in British Columbia from the Victoria area on 
southern Vancouver Island north to Graham Island, 
Haida Gwaii. Its conservation status is unknown.

Illustration of the holotype specimen of Dynoides 
canadensis. Source: Khalaji-Pirbalouty and Gagnon 

(2021), available under a Creative Commons 
Attribution 4.0 International license.
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COTE, D., C.A. KONECNY, J. SEIDEN, T. HAUSER, T. KRISTIANSEN 
AND B.J. LAUREL. 2021. 

Forecasted shifts in thermal habitat for cod 
species in the northwest Atlantic and eastern 
Canadian Arctic. 

Frontiers in Marine Science 8: 764072. 
https://doi.org/10.3389/fmars.2021.764072

This study aimed to predict habitat distribution shifts and compare 
vulnerabilities of cod fish species and their life stages with changing ocean 
conditions due to climate change. The occurrence dataset compiled for the 
study includes more than 800 GBIF-mediated occurrence records of Polar 
cod, Atlantic cod, and Greenland cod based on specimens housed in the 
Canadian Museum of Nature. The results indicate that response of cod species 
to ocean warming will be species- and life stage dependent and that, by 2100, 
suitable habitat for the three species will shift northward. 

Papers by external researchers that used Canadian Museum of Nature occurrence data 
mediated by the Global Biodiversity Information Facility

Black and white line drawing of an Atlantic 
Cod (Gadus morhua), lateral, dorsal and 

anterior perspectives. Illustration by John L. 
Tottenham/Canadian Museum of Nature.
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LAVENDER, E., C.J. FOX AND M.T. BURROWS. 
2021. 

Modelling the impacts of climate 
change on thermal habitat 
suitability for shallow-water 
marine fish at a global scale.

PLOS ONE 16: e0258184. 
https://doi.org/10.1371/journal.pone.0258184

Ocean temperatures are changing due to climate 
change. Temperature is an important driver of organism 
abundance in marine communities through its influence 
on thermal habitat suitability, an index based on the 
relationship between organismal physiology and 
temperature. These authors developed a method 
to predict global-scale changes in thermal habitat 
suitability for shallow-water marine fish. They compiled 
a large occurrence data set for more 2,200 species, 
including over 2000 GBIF-mediated occurrence records 
based on specimens housed in the Canadian Museum 
of Nature’s fish collection. The results indicated that 
climate change will likely have a large impact on 
thermal habitat suitability for shallow-water marine 
fish during the 21st century, with predicted declines 
in thermal habitat suitability in the tropics versus 
predicted increases at higher latitudes. 

Chain moray (Echidna catenate) below a feather 
duster worm. Models predict that the habitats of 

shallow-water marine fish species like this one, which 
lives in the western Atlantic Ocean, will be affected 

by climate change. Photo: Betty Wills (Atsme), 
Wikimedia Commons, available under a Creative 

Commons Sharealike 4.0 International license. 
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SCHWEIGER, A.H., G.M. ULLMANN, N.M. NÜRK, D. TRIEBEL, 
R. SCHOBERT AND G. RAMBOLD. 2022.

Chemical properties of key metabolites 
determine the global distribution of lichens. 

Ecology Letters 25: 416–426. 
https://doi.org/10.1111/ele.13930 
[published 16 November 2021]

This study characterized how fungal-derived metabolites, their UV 
absorbance capability, and their probability of being leached in warm 
and humid environments shape the global distribution of lichenized 
fungal species. To test their hypotheses, the authors compiled a large, 
global occurrence dataset of 10,114 lichen species, including thousands 
of GBIF-mediated occurrence records based on specimens housed in the 
Canadian Museum of Nature’s lichen collection. The results indicated that 
fungal-derived metabolite factors are important drivers of global lichen 
distribution from ecological and evolutionary perspectives.

Arctic tumbleweed lichen (Masonhalea 
richardsonii) growing in Kugluk 

Territorial Park, Nunavut, Canada. 
Photo: Paul Sokoloff/Canadian 

Museum of Nature.
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ETHIER, J.P., A. FAYARD, P. SOROYE, D. CHOI, 
M.J. MAZEROLLE AND V.L. TRUDEAU. 2021. 

Life history traits and 
reproductive ecology of North 
American chorus frogs of the 
genus Pseudacris (Hylidae). 

Frontiers in Zoology 18: 40. 
https://doi.org/10.1186/s12983-021-00425-w

This study characterized biodiversity in North American 
chorus frogs. In this species group, several populations 
have experienced significant declines – including within 
Canada. As part of their summary of the ecology, life 
history strategies, and conservation status of North 
American chorus frogs, the authors generated updated 
distribution maps of the 18 species found throughout 
North America using GBIF-mediated occurrence data, 
including some 2,000 records housed in the collections 
of the Canadian Museum of Nature.
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JIN, W.-T., S. GERNANDT DAVID, C. WEHENKEL, X.-M. XIA, 
X.-X. WEI AND X.-Q. WANG. 2021.

Phylogenomic and ecological analyses reveal 
the spatiotemporal evolution of global pines. 

Proceedings of the National Academy of Sciences 118: e2022302118. 
https://doi.org/10.1073/pnas.2022302118

This study investigated the spatiotemporal evolution of Pinus, the largest 
conifer genus. In addition to generating a new species phylogeny and 
estimating divergence times of global pines, the authors used GBIF-mediated 
occurrence data, among other data sources, to map the distributions of global 
pine (Pinus) species. Their occurrence dataset included 158 georeferenced 
records of pine from the Canadian Museum of Nature. The results have 
implications for biodiversity conservation and forest management.

(A) Global patterns of species 
diversity in the pine genus (Pinus), 
which comprises about 113 species. 

(B) Mean divergence times of pines 
plotted in grid cells of 100 km × 

100 km. Source: Jin et al. (2021), 
available under a Creative Commons 
Attribution 4.0 International license.
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NOTTINGHAM, S. AND T.A. PELLETIER. 2021. 

The impact of climate change on western 
Plethodon salamanders’ distribution. 

Ecology and Evolution 11: 9370–9384. 
https://doi.org/10.1002/ece3.7735 

This study characterized how species of Plethodon salamanders in the 
Pacific Northwest may respond to climate change. The authors estimated 
species distribution models for present and future climate scenarios. 
They reconstructed the current distributions of species using species 
occurrence data mediated by GBIF, including numerous records from the 
Canadian Museum of Nature’s collections. Results indicate that the overall 
distribution of species in this group of salamander species is unlikely to be 
significantly affected by climate change.

Distribution in the Pacific Northwest of eight species 
of Plethodon salamanders and their phylogenetic 

relationships based on mitochondrial DNA. 
Source: Nottingham and Pelletier (2021), available 

under a Creative Commons Attribution 4.0 
International license.
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VIHTAKARI, M., R. HORDOIR, M. TREBLE, 
M.D. BRYAN, B. ELVARSSON, A. NOGUEIRA, 
E.H. HALLFREDSSON, J.S. CHRISTIANSEN AND 
O.T. ALBERT. 2021.

Pan-Arctic suitable habitat model 
for Greenland halibut.

ICES Journal of Marine Science 78: 1340–1356.  
https://doi.org/10.1093/icesjms/fsab007

This study aimed to estimate the potential distribution 
of Greenland halibut (Reinhardtius hippoglossoides), a 
commercially important flatfish. As part of the study, 
the authors compiled a distribution dataset for the 
species, including records based on collections from 
the Canadian Museum of Nature mediated by GBIF. 
Results indicate that bottom depth and temperature 
constrain Greenland halibut distribution. Black and white line drawing of a 

Greenland halibut (Reinhardtius 
hippoglossoides), multiple perspectives. 
Illustration: John L. Tottenham/Canadian 

Museum of Nature. 
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LÓPEZ-DELGADO, J. AND P.G. MEIRMANS. 2022. 

History or demography? Determining the 
drivers of genetic variation in North American 
plants. 

Molecular Ecology 31: 1951–1962. 
https://doi.org/10.1111/mec.16230 
[published 18 October 2021]

Understanding patterns of genetic variation within species and the processes 
resulting in those patterns is necessary for developing conservation 
strategies and for predicting how species may respond to the changing 
climate. The authors developed species distribution models for 91 plant 
species from georeferenced species occurrence records mediated by GBIF, 
including records based on specimens housed at the Canadian Museum 
of Nature. They used these models and genetic data to characterize the 
spatial structure of population genetic variation across the North America. 
The results indicated that demography and history have contributed almost 
equally to shaping genetic variation within the studied plant species since the 
Pleistocene glaciation.

Overview of López-Delgado and Meirmans’ (2022) methodological approach, which 
couples genetic data and species distribution modelling to test the contributions of 

historical climatic shifts and the central-marginal hypothesis on the spatial distribution 
of genetic variation. The distribution data and modelling output are for eastern hemlock 

(Tsuga canadensis). Source: López-Delgado and Meirmans (2022). Available under a 
Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International licence. 
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ENDANGERED 
SPECIES AND 
CONSERVATION
Over the last few decades, natural habitats are being lost, species 

diversity on Earth is declining and we may be entering the next 

great period of extinction. Museum collections represent huge 

databases of relevant information about species presence in space 

and time. By studying collections, scientists can identify centres of 

diversity (hotspots), areas of endemism and ecosystems undergoing 

change. Through partnerships with organizations concerned with 

conservation, museums are irreplaceable sources of information in 

assessing species for their endangered status.
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SMITH, K.J., J.G. MEAD AND M.J. PETERSON. 
2021. 

Specimens of opportunity provide 
vital information for research and 
conservation regarding elusive 
whale species. 

Environmental Conservation 48: 84–92. 
https://doi.org/10.1017/S0376892920000521

The biology and ecology of many of the world’s species 
are poorly known. Conservation and management 
of these species can be challenging given large gaps 
in the knowledge needed to inform conservation 
approaches. Beaked whales, a group of some 23 
species, are among the most poorly known mammals. 
These deep-water marine species are difficult to 
locate and study in their natural habitat. Much of our 
understanding of beaked whale diversity, morphology 

and biology comes from study of museum specimens, 
many of which have originated as salvaged carcasses 
or fisheries bycatch. One poorly known member of 
this group is Sowerby’s beaked whale (Mesoplodon 
bidens). Although this species has been known to 
science for more than 200 years, we have much to 
learn about its biology and behaviour. In this study, 
Smith and colleagues collated data on 180 Sowerby’s 
beaked whale specimens housed in museum and 
research institutions in North America and Europe, 
including five specimens housed in the Canadian 
Museum of Nature. The authors demonstrated the 
effectiveness of the technique they used, called 
snowball sampling, to locate museums with Sowerby’s 
beaked whale specimens given that many museums 
have not fully digitized their collections and made them 
searchable online. They also demonstrated how new 
morphological information obtained from the studied 
specimens could be relevant to future conservation 
initiatives for Sowerby’s beaked whale.

Papers by external researchers that cite Canadian Museum of Nature collections

Sowerby’s beaked whale 
(Mesoplodon bidens). 

Illustration by Paul Geraghty/
Canadian Museum of Nature.

Skull of Sowerby’s beaked 
whale (Mesoplodon bidens). 

Illustration by Donna 
Naughton/Canadian Museum 

of Nature. 
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GUIAŞU, R.C. 2021. 

Range expansion of the vulnerable crayfish 
Creaserinus fodiens (Cottle, 1863) (Decapoda, 
Cambaridae) in Ontario, Canada, with added 
notes on the distribution, ecology and 
conservation status of this species in North 
America. 

Crustaceana 94: 467–486.

Digger crayfish, Creaserinus fodiens, is a species of burrowing, semi-
terrestrial crayfish that ranges from Texas, Louisiana and Florida to 
southern Ontario. In Ontario, the only Canadian province in which the 
species occurs, the conservation status rank for the species is Vulnerable. 
The species lives in wetland and drainage ditch locations across southern 
Ontario, where clay soil is suitable for burrowing. Habitat destruction 
and degradation are the main threats to the species in the province. In 
this study, York University’s Radu Guiaşu updated our knowledge of the 
distribution of Creaserinus fodiens in Ontario. He reported new records 
for the species from along the shores of Lake Huron, which represent 
a northwestern range expansion for the species in southern Ontario. 
Guiaşu also analysed the history of collecting of this species in Ontario by 
reviewing records in the databases of the Royal Ontario Museum and the 
Canadian Museum of Nature. Collections of the species in the Canadian 
Museum of Nature cover a 25-year period whereas collections in the Royal 
Ontario Museum cover an 87-year period. No specimens of the species 
have been added to the Canadian Museum of Nature collections since 1976, 
according to the available data. Guiaşu concluded that C. fodiens collection 
efforts in Ontario have been sporadic, rare, and are incomplete and thus 
our understanding of this species’ changing distribution in the province is 
poor. Guiaşu reminded us that species’ distribution maps are usually based 
on cumulative records obtained over time, but species may sometimes no 
longer be present at the older locations, which is the case for some sites 
in southern Ontario where C. fodiens once occurred. To make informed 
conservation decisions about species, we need up to date and accurate 
information about their distribution.

Distribution of digger crayfish (Creaserinus 
fodiens) in Ontario, showing new locations along 

the the shores of Lake Huron. Source: Guiaşu 
(2021), available under a Creative Commons 

Attribution 4.0 International license.
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JACHOWSKI, D., R. KAYS, A. BUTLER, 
A.M. HOYLMAN AND M.E. GOMPPER. 2021. 

Tracking the decline of weasels 
in North America. 

PLOS ONE 16: e0254387. 
https://doi.org/10.1371/journal.pone.0254387

There is an urgent need to assess conservation status 
and trends of small carnivores, a group of animals that 
has received much less attention than large carnivores. 

This study investigated the status and trends of 
three species of weasel across the United States and 
Canada: Mustela erminea (ermine, stoat or short-tailed 
weasel), M. nivalis (least weasel), and M. frenata (long-
tailed weasel). One of the datasets the researchers 
examined consisted of GBIF-mediated occurrence 
records based on museum collections, including 
hundreds of records from the Canadian Museum of 
Nature’s collection. The authors concluded that weasel 
populations have declined in North America, and they 
proposed hypotheses that may explain the declines.

Papers by external researchers that used Canadian Museum of Nature occurrence data 
mediated by the Global Biodiversity Information Facility

Distribution of records for three Mustela species 
from museum specimens (blue dots) and 

iNaturalist citizen science observation (green 
squares) from two time periods. Dark gray 

shading shows the range map for each 
species. Source: Jachowski et al. (2021), available 

under a Creative Commons Attribution 4.0 
International license.
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HUGHES, A.C., M.C. ORR, Q. YANG AND H. QIAO. 2021.

Effectively and accurately mapping global 
biodiversity patterns for different regions and taxa. 

Global Ecology and Biogeography 30: 1375–1388. 
https://doi.org/10.1111/geb.13304

Accurate species distribution maps are needed to establish conservation priorities 
and manage biodiversity. This study aimed to understand the representativeness and 
accuracy of expert-generated range maps, including those from the International 
Union for Conservation of Nature (IUCN), and to explore alternative methods for 
mapping species distributions accurately. The researchers focussed on terrestrial 
vertebrates (amphibians, birds, and mammals) and dragonflies and damselflies. The 
study compared range maps based on GBIF-mediated occurrence data, including 
thousands of terrestrial vertebrate records based on specimens housed in the 
Canadian Museum of Nature, with expert-produced range maps to assess their 
accuracy. The authors found that expert range maps are often biased, particularly 
along administrative borders. They concluded that we need data-driven approaches 
for developing distribution maps that account for uncertainty. They emphasized the 
need to better fund digitization and taxonomic verification of museum collections, 
which represent real point data that should be the basis for understanding global 
species distributions. 
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LUMBIERRES, M., P.R. DAHAL, M. DI MARCO, S.H.M. 
BUTCHART, P.F. DONALD AND C. RONDININI. 2021.

Translating habitat class to land cover 
to map area of habitat of terrestrial 
vertebrates. 

Conservation Biology 36: e13851. 
https://doi.org/10.1111/cobi.13851

This study aimed to develop a method to translate International 
Union for the Conservation of Nature (IUCN) habitat classes to land 
cover based on point locality data for 6986 species of terrestrial 
mammals, birds, amphibians, and reptiles. The dataset included 
GBIF-mediated occurrence records of reptiles collected between 
2005 and 2018, including data from specimens housed in the 
Canadian Museum of Nature’s amphibian and reptile collection. 
Results show that the new method provided greater standardization, 
objectivity, and repeatability in translating habitat class to land 
cover compared to expert opinion.

Map of habitat classes (level 1) 
from the International Union for 

the Conservation of Nature Habitat 
Classification Scheme. Source: 

Lumbierres et al. (2021), available 
under a Creative Commons 

Attribution 4.0 International license.

42    SCIENCE REVIEW 2021     

PUBLICATION PROFILES 
ENDANGERED SPECIES AND CONSERVATION

https://doi.org/10.1111/cobi.13851
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


2021 PUBLICATIONS 
ENABLED BY THE 
CANADIAN MUSEUM 
OF NATURE
Under each theme, publications are organized in three groups: Canadian 

Museum of Nature Staff, Canadian Museum of Nature Research Associates, 

and Other Authors. Staff and research associate authors are in boldface.

Evidence of use of Canadian Museum of Nature collections or collection 

data in papers by authors not affiliated with Canadian Museum of Nature 

are indicated as follows:† – publication cites one or more Canadian 

Museum of Nature specimens; ‡ – publication indicates Canadian 

Museum of Nature collections were searched for material relevant to a 

study; # – publication indicates Canadian Museum of Nature collections 

were consulted to aid identification of species, or indicates the authors 

deposited voucher specimens in the Canadian Museum of Nature

Publications with a 2022 date were first available online in 2021.

SCIENCE REVIEW 2021 

SCIENCE REVIEW 2021     43



Earth History
CANADIAN MUSEUM OF 
NATURE STAFF

Mineralogy

Bao, Z., T. Al, M. Couillard, G. Poirier, J. Bain, 
H.K. Shrimpton, Y.Z. Finfrock, A. Lanzirotti, D. 
Paktunc, E. Saurette, Y. Hu, C.J. Ptacek and D.W. 
Blowes. 2021. A cross scale investigation of 
galena oxidation and con  trols on mobilization 
of lead in mine waste rock. Journal of Hazardous 
Materials 412: 125130. https://doi.org/10.1016/j.
jhazmat.2021.125130

Lussier, A.J. and F.C. Hawthorne. 2021. Structure 
topology and graphical representation of 
decorated and undecorated chains of edge-
sharing octahedra. Canadian Mineralogist 59: 
9–30. https://doi.org/10.3749/canmin.2000061

Lussier, A.J., J.D. Grice, H. Friis and G. Poirier. 
2021. Insights into the crystal chemistry of the 
serandite-schizolite-pectolite series. Canadian 
Mineralogist 59: 551–572. https://doi.org/10.3749/
canmin.1900097

Lykova, I., R. Rowe, G. Poirier, A.M. McDonald 
and G. Giester. 2021. Nioboheftetjernite, ScNbO4, 
a new mineral from the Befanamo pegmatite, 
Madagascar. The Canadian Mineralogist. https://
doi.org/10.3749/canmin.2000070

Lykova, I., R. Rowe, G. Poirier, G. Giester and 
K. Helwig. 2021. Magnesiohögbomite-6N12S, 
Mg5Al11TiO23(OH), a new högbomite-group 
mineral from the DeWitts Corners, Ontario, 
Canada. Mineralogical Magazine 85: 398–405. 
https://doi.org/10.1180/mgm.2021.31

Pekov, I.V., N.V. Zubkova, A.A. Zolotarev, V.O. 
Yapaskurt, S.V. Krivovichev, D.I. Belakovskiy, I. 
Lykova, M.F. Vigasina, A.V. Kasatkin, E.G. Sidorov 
and D.Y. Pushcharovsky. 2021. Dioskouriite, 
CaCu4Cl6(OH)4∙4H2O: A new mineral description, 
crystal chemistry and polytypism. Minerals 11: 90. 
https://doi.org/10.3390/min11010090

Palaeobiology

Cumbaa, S.L., P.J. Currie, P. Dodson and J.C. 
Mallon. 2021. Dale Alan Russell (1937–2019): 
voyageur of a vanished world. Canadian Journal 
of Earth Sciences 58(9): 731–740. https://doi.
org/10.1139/cjes-2020-0163

Dudgeon, T.W., M.C.H. Livius, N. Alfonso, S. 
Tessier and J.C. Mallon. 2021. A new model 
of forelimb ecomorphology for predicting the 
ancient habitats of fossil turtles. Ecology and 
Evolution 11: 17071–17079. https://doi.org/10.1002/
ece3.8345

Fraser, D., L.C. Soul, M.A. Balk, W.A. Barr, A.K. 
Behrensmeyer, A. Du, J. Eronen, J.T. Faith, N.J. 
Gotelli, G. Graves, A.M. Jukar, C.V. Looy, J.H. Miller, 
S. Pineda-Munoz, A.B. Shupinski, A.B. Tóth, A. 
Villaseñor and S.K. Lyons. 2021. Investigating 
biotic interactions in deep time. Trends in Ecology 
and Evolution: 38: 61–75. https://doi.org/10.1016/j.
tree.2020.09.001

Fraser, D., S. Kim, J. Welker and M. Clementz. 
2021. Pronghorn (Antilocapra americana) enamel 
phosphate δ18O values reflect climate seasonality: 
Implications for paleoclimate reconstruction. 
Ecology and Evolution 11: 17005–17021. https://doi.
org/10.1002/ece3.8337

Landry, Z., S. Kim, R.B. Trayler, M. Gilbert, G. 
Zazula, J. Southon and D. Fraser. 2021. Dietary 
reconstruction and evidence of prey shifting 
in Pleistocene and recent gray wolves (Canis 
lupus) from Yukon Territory. Palaeogeography, 
Palaeoclimatology, Palaeoecology 571: 110368. 
https://doi.org/10.1016/j.palaeo.2021.110368

Mallon, J.C., P.J. Currie and K.M. Stewart (eds.). 
2021. Special Issue in honour of Dale Alan Russell 
(1937–2019). Canadian Journal of Earth Sciences 
58(9): v–vi.

Miyashita, T., R.W. Gess, K. Tietjen and M.I. Coates. 
2021. Non-ammocoete larvae of Palaeozoic 
stem lampreys. Nature 591: 408–412. https://doi.
org/10.1038/s41586-021-03305-9

Rummy, P., X.-C. Wu, J. M. Clark, Q. Zhao, C.-Z, 
Jin, M. Shibata, F. Jin and X. Xu. 2021. A new 
paralligatorid (Crocodyliformes, Neosuchia) from 
the mid-Cretaceous of Jilin Province, northeastern 
China. Cretaceous Research. https://doi.
org/1016/j.cretres.2021.105018

Shan, H.-y., X.-C. Wu, Fraser, D., T. Sato, Y.-n. 
Cheng and S. Rufolo. 2021. A new alligatoroid 
(Eusuchia, Crocodylia) from the Eocene of China 
and its implications for the relationships of 
Orientalosuchina. Journal of Paleontology 95: 
1321–1339. https://doi.org/10.1017/jpa.2021.69

Wyenberg-Henzler, T., R.T. Patterson and J.C. 
Mallon. 2021. Size-mediated competition and 
community structure in a Late Cretaceous 
herbivorous dinosaur assemblage. Historical 
Biology. https://doi.org/10.1080/08912963.2021.
2010191

CANADIAN MUSEUM OF NATURE 
RESEARCH ASSOCIATES

Mineralogy

Edwards, B.A., D.S. Kushner, P.M. Outridge and 
F. Wang. 2021. Fifty years of volcanic mercury 
emission research: Knowledge gaps and future 
directions. Science of The Total Environment 
757: 143800. https://doi.org/10.1016/j.
scitotenv.2020.143800

Saumur, B.M., M.-C. Williamson and J.H. Bédard. 
2022. Targeting Ni-Cu mineralization in the 
Canadian High Arctic large igneous province: 
integrating geochemistry, magmatic architecture 
and structure. Mineralium Deposita 57: 207–233. 
https://doi.org/10.1007/s00126-021-01054-3 
[published 12 May 2021]

Palaeobiology

Caldwell, M.W., T.R. Simões, A. Palci, F.F. 
Garberoglio, R.R. Reisz, M.S.Y. Lee and R.L. 
Nydam. 2021. Tetrapodophis amplectus is 
not a snake: re-assessment of the osteology, 
phylogeny and functional morphology of an 
Early Cretaceous dolichosaurid lizard. Journal of 
Systematic Palaeontology 19: 893–952. https://
doi.org/10.1080/14772019.2021.1983044

Campbell, J.A., M.T. Mitchell, M.J. Ryan and 
J.S. Anderson. 2021. A new elasmosaurid 
(Sauropterygia: Plesiosauria) from the non-
marine to paralic Dinosaur Park Formation of 
southern Alberta, Canada. PeerJ 9: e10720. 
https://doi.org/10.7717/peerj.10720

Edgar, S., D.B. Brinkman, M.J. Ryan and D.C. 
Evans. 2021. A new plastomenid trionychid 
(Testudines: Trionychidae) from the Milk River 
Formation of southern Alberta (Cretaceous: 
Santonian). Canadian Journal of Earth Sciences 
59: 205–215. https://doi.org/10.1139/cjes-2021-
0040

Fish, F.E., N. Rybczynski, G.V. Lauder and C.M. 
Duff. 2021. The role of the tail or lack thereof in 
the evolution of tetrapod aquatic propulsion. 
Integrative and Comparative Biology 61: 398–413. 
https://doi.org/10.1093/icb/icab021

Fletcher, T., C. Eble, J.S. Sinninghe Damsté, K.J. 
Brown, N. Rybczynski, J. Gosse, Z. Liu and A. 
Ballantyne. 2021. Widespread wildfire across 
the Pliocene Canadian Arctic Archipelago. 
Palaeogeography, Palaeoclimatology, 
Palaeoecology 584: 110653. https://doi.
org/10.1016/j.palaeo.2021.110653

Fletcher, T.L., A. Telka, N. Rybczynski and J.V. 
Matthews, Jr. 2021. Neogene and early Pleistocene 
flora from Alaska, USA and Arctic/Subarctic 
Canada: New data, intercontinental comparisons 
and correlations. Palaeontologia Electronica 24: 
a08. https://doi.org/10.26879/1121

Hsiou, A.S., R.L. Nydam, T.R. Simões, F.A. Pretto, 
S. Onary, A.G. Martinelli, A. Liparini, P.R.R.d.V. 
Martínez, M.B. Soares, C.L. Schultz and M.W. 
Caldwell. 2019. A new clevosaurid from the 
Triassic (Carnian) of Brazil and the rise of 
sphenodontians in Gondwana. Scientific Reports 
9: 11821. https://doi.org/10.1038/s41598-019-
48297-9

SCIENCE REVIEW 2021 
PUBLICATIONS

44    SCIENCE REVIEW 2021     

https://doi.org/10.1016/j.jhazmat.2021.125130
https://doi.org/10.1016/j.jhazmat.2021.125130
https://doi.org/10.3749/canmin.2000061
https://doi.org/10.3749/canmin.1900097
https://doi.org/10.3749/canmin.1900097
https://doi.org/10.3749/canmin.2000070
https://doi.org/10.3749/canmin.2000070
https://doi.org/10.1180/mgm.2021.31
https://doi.org/10.3390/min11010090
https://doi.org/10.1139/cjes-2020-0163
https://doi.org/10.1139/cjes-2020-0163
https://doi.org/10.1002/ece3.8345
https://doi.org/10.1002/ece3.8345
https://doi.org/10.1016/j.tree.2020.09.001
https://doi.org/10.1016/j.tree.2020.09.001
https://doi.org/10.1002/ece3.8337
https://doi.org/10.1002/ece3.8337
https://doi.org/10.1016/j.palaeo.2021.110368
https://doi.org/10.1038/s41586-021-03305-9
https://doi.org/10.1038/s41586-021-03305-9
https://doi.org/1016/j.cretres.2021.105018
https://doi.org/1016/j.cretres.2021.105018
https://doi.org/10.1017/jpa.2021.69
https://doi.org/10.1080/08912963.2021.2010191
https://doi.org/10.1080/08912963.2021.2010191
https://doi.org/10.1016/j.scitotenv.2020.143800
https://doi.org/10.1016/j.scitotenv.2020.143800
https://doi.org/10.1007/s00126-021-01054-3
https://doi.org/10.1080/14772019.2021.1983044
https://doi.org/10.1080/14772019.2021.1983044
https://doi.org/10.7717/peerj.10720
https://doi.org/10.1139/cjes-2021-0040
https://doi.org/10.1139/cjes-2021-0040
https://doi.org/10.1093/icb/icab021
https://doi.org/10.1016/j.palaeo.2021.110653
https://doi.org/10.1016/j.palaeo.2021.110653
https://doi.org/10.26879/1121
https://doi.org/10.1038/s41598-019-48297-9
https://doi.org/10.1038/s41598-019-48297-9


Korneisel, D.E., R. Vice and H.C. Maddin. 2021. 
Anatomy and development of skull–neck 
boundary structures in the skeleton of the 
extant crocodylian Alligator mississippiensis. The 
Anatomical Record 305: 3002–3015. https://doi.
org/10.1002/ar.24834

LeBlanc, A.R.H., I. Paparella, D.O. Lamoureux, 
M.R. Doschak and M.W. Caldwell. 2021. Tooth 
attachment and pleurodont implantation in 
lizards: Histology, development, and evolution. 
Journal of Anatomy 238: 1156–1178. https://doi.
org/10.1111/joa.13371

Mann, A., A.S. Calthorpe and H.C. Maddin. 2021. 
Joermungandr bolti, an exceptionally preserved 
‘microsaur’ from the Mazon Creek Lagerstätte 
reveals patterns of integumentary evolution in 
Recumbirostra. Royal Society Open Science 8: 
210319. https://doi.org/10.1098/rsos.210319

McFeeters, B., D.C. Evans and H.C. Maddin. 2021. 
Ontogeny and variation in the skull roof and 
braincase of Maiasaura peeblesorum from the 
Two Medicine Formation of Montana, U.S.A. Acta 
Palaeontologica Polonica 66: 485–507. https://doi.
org/10.4202/app.00698.2019

McFeeters, B., D.C. Evans, M.J. Ryan and H.C. 
Maddin. 2021. First Canadian occurrence of 
Maiasaura (Dinosauria, Hadrosauridae) from the 
Upper Cretaceous Oldman Formation of southern 
Alberta. Canadian Journal of Earth Sciences 58: 
286–296. https://doi.org/10.1139/cjes-2019-0207

Murchie, T.J., A.J. Monteath, M.E. Mahony, G.S. 
Long, S. Cocker, T. Sadoway, E. Karpinski, G. 
Zazula, R.D.E. MacPhee, D. Froese and H.N. Poinar. 
2021. Collapse of the mammoth-steppe in central 
Yukon as revealed by ancient environmental DNA. 
Nature Communications 12: 7120. https://doi.
org/10.1038/s41467-021-27439-6

Palci, A., A.R.H. LeBlanc, O. Panagiotopoulou, 
S.G.C. Cleuren, H. Mehari Abraha, M.N. Hutchinson, 
A.R. Evans, M.W. Caldwell and M.S.Y. Lee. 2021. 
Plicidentine and the repeated origins of snake 
venom fangs. Proceedings of the Royal Society 
B: Biological Sciences 288: 20211391. https://doi.
org/10.1098/rspb.2021.1391

Palci, A., T.K. Konishi and M.W. Caldwell. 2021. 
A comprehensive review of the morphological 
diversity of the quadrate bone in mosasauroids 
(Squamata: Mosasauroidea), with comments 
on the homology of the infrastapedial process. 
Journal of Vertebrate Paleontology e1879101. 
https://doi.org/10.1080/02724634.2021.1879101

Paparella, I. and M.W. Caldwell. 2022. Cranial 
anatomy of the Galápagos marine iguana 
Amblyrhynchus cristatus (Squamata: Iguanidae). 
The Anatomical Record 305: 1739–1786. https://
doi.org/10.1002/ar.24797 [published 15 October 
2021]

Park, J.-Y., Y.-N. Lee, P.J. Currie, M.J. Ryan, P. Bell, 
R. Sissons, E.B. Koppelhus, R. Barsbold, S. Lee and 
S.-H. Kim. 2021. A new ankylosaurid skeleton from 
the Upper Cretaceous Baruungoyot Formation 
of Mongolia: its implications for ankylosaurid 
postcranial evolution. Scientific Reports 11: 4101. 
https://doi.org/10.1038/s41598-021-83568-4

Pedersen M.W., B. De Sanctis, F.N. Saremi, M. 
Sikora, E.E. Puckett, G. Zhenquan, K.L. Moon, J.D. 
Kapp, L. Vinner, Z. Vardanyan, C.F. Ardelean, J. 
Arroyo-Cabrales, J.A. Cahill, P.D. Heintzman, G. 
Zazula, R.D.E. MacPhee, B. Shapiro, R. Durbin, E. 
Willerslev. 2021. Environmental genomics of Late 
Pleistocene black and giant short-faced bears. 
Current Biology 31: P2728–2736. https://doi.
org/10.1016/j.cub.2021.04.027 

Salis, A.T., S.C.E. Bray, M.S.Y. Lee, H. Heiniger, 
R. Barnett, J.A. Burns, V. Doronichev, D. Fedje, 
L. Golovanova, C.R. Harington, B. Hockett, 
P. Kosintsev, X. Lai, Q. Mackie, S. Vasiliev, J. 
Weinstock, N. Yamaguchi, J.A. Meachen, A. 
Cooper and K.J. Mitchell. 2022. Lions and brown 
bears colonized North America in multiple 
synchronous waves of dispersal across the Bering 
Land Bridge. Molecular Ecology 31: 6407–6421. 
https://doi.org/10.1111/mec.16267 [published 08 
November 2021]

Schwartz-Narbonne, R., T. Plint, E. Hall, G. 
Zazula and F.J. Longstaffe. 2021. Seasonal 
paleoecological records from antler collagen 
δ13C and δ15N. Paleobiology: 1–17. https://doi.
org/10.1017/pab.2021.1

Simões, T. R. and M.W. Caldwell. 2021. 
Lepidosauromorphs. In Encyclopedia of Geology, 
2nd Edition, pp. 165–174. (ed. Lucas, S. G.). 
Elsevier. https://doi.org/10.1016/B978-0-12-
409548-9.11844-5

Street, H., A. LeBlanc and M. Caldwell. 2021. 
A histological investigation of dental crown 
characters used in mosasaur phylogenetic 
analyses. Vertebrate Anatomy Morphology 
Palaeontology 9: 83–94. https://doi.org/10.18435/
vamp29372

Strong, C.R.C., A. Palci and M.W. Caldwell. 2021. 
Insights into skull evolution in fossorial snakes, as 
revealed by the cranial morphology of Atractaspis 
irregularis (Serpentes: Colubroidea). Journal of 
Anatomy 238: 146–172. https://doi.org/10.1111/
joa.13295

Strong, C.R.C., M.D. Scherz and M.W. Caldwell. 
2021. Deconstructing the Gestalt: New concepts 
and tests of homology, as exemplified by a re-
conceptualization of “microstomy” in squamates. 
The Anatomical Record 304: 2303–2351. https://
doi.org/10.1002/ar.24630

Thompson, M.W.G., F.V. Bedek, C. Schröder-
Adams, D.C. Evans and M.J. Ryan. 2021. The 
oldest occurrence of brachylophosaurin 
hadrosaurs in Canada. Canadian Journal of Earth 
Sciences 58:993–1004. https://doi.org/10.1139/
cjes-2020-0007

Vershinina A.O., P.D. Heintzman, D.G. Froese, 
G. Zazula, M. Cassatt-Johnstone, L. Dalén, C.D. 
Sarkissian, S.G. Dunn, L. Ermini, C. Gamba, P. 
Groves, J.D. Kapp, D.H. Mann, A. Seguin-Orlando, 
J. Southon, M. Stiller, M.J. Wooller, G. Baryshnikov, 
D. Gimranov, E. Scott, E. Hall, S. Hewitson, I. 
Kirillova, P. Kosintsev, F. Shidlovsky, H.-W. Tong, 
M.P. Tiunov, S. Vartanyan, L. Orlando, R. Corbett-
Detig, R.D. MacPhee and B. Shapiro. 2021. Ancient 
horse genomes reveal the timing and extent 
of dispersals across the Bering Land Bridge. 
Molecular Ecology 30: 6144–6161. https://doi.
org/10.1111/mec.15977

Willman, A.J., T. Konishi and M.W. Caldwell. 2021. 
A new species of Ectenosaurus (Mosasauridae: 
Plioplatecarpinae) from western Kansas, USA, 
reveals a novel suite of osteological characters for 
the genus. Canadian Journal of Earth Sciences 58: 
741–755. https://doi.org/10.1139/cjes-2020-0175

Yoshida, J., A. Hori, Y. Kobayashi, M.J. Ryan, 
Y. Takakuwa and Y. Hasegawa. 2021. A new 
goniopholidid from the Upper Jurassic Morrison 
Formation, USA: novel insight into aquatic 
adaptation toward modern crocodylians. Royal 
Society Open Science 8: 210320. https://doi.
org/10.1098/rsos.210320

OTHER AUTHORS

Mineralogy

McDonald, A.M., D.E. Ames, I.M. Kjarsgaard, L.J. 
Cabri, W. Zhe, K.C. Ross and D.J. Good. 2021. 
Marathonite, Pd25Ge9, and palladogermanide, 
Pd2Ge, two new platinum-group minerals 
from the Marathon deposit, Coldwell Complex, 
Ontario, Canada: Descriptions, crystal-chemical 
considerations, and genetic implications. The 
Canadian Mineralogist 59: 1865–1886. https://doi.
org/10.3749/canmin.2100022 [†]

McDonald, A.M., I.M. Kjarsgaard, L.J. Cabri, K.C. 
Ross, D.E. Ames, L. Bindi and D.J. Good. 2021. 
Oberthürite, Rh3(Ni,Fe)32S32 and torryweiserite, 
Rh5Ni10S16, two new platinum-group minerals 
from the Marathon deposit, Coldwell Complex, 
Ontario, Canada: Descriptions, crystal-
chemical considerations, and comments on 
the geochemistry of rhodium. The Canadian 
Mineralogist 59: 1833–1863. https://doi.
org/10.3749/canmin.2100014 [#]

Parnell, J., C. Brolly and A.J. Boyce. 2021. Mixed 
metamorphic and fluid graphite deposition in 
Palaeoproterozoic supracrustal rocks of the 
Lewisian Complex, NW Scotland. Terra Nova 33: 
541–550. https://doi.org/https://doi.org/10.1111/
ter.12546 [†]

SCIENCE REVIEW 2021 
PUBLICATIONS

SCIENCE REVIEW 2021     45

https://doi.org/10.1002/ar.24834
https://doi.org/10.1002/ar.24834
https://doi.org/10.1111/joa.13371
https://doi.org/10.1111/joa.13371
https://doi.org/10.1098/rsos.210319
https://doi.org/10.4202/app.00698.2019
https://doi.org/10.4202/app.00698.2019
https://doi.org/10.1139/cjes-2019-0207
https://doi.org/10.1038/s41467-021-27439-6
https://doi.org/10.1038/s41467-021-27439-6
https://doi.org/10.1098/rspb.2021.1391
https://doi.org/10.1098/rspb.2021.1391
https://doi.org/10.1080/02724634.2021.1879101
https://doi.org/10.1002/ar.24797
https://doi.org/10.1002/ar.24797
https://doi.org/10.1038/s41598-021-83568-4
https://doi.org/10.1016/j.cub.2021.04.027
https://doi.org/10.1016/j.cub.2021.04.027
https://doi.org/10.1111/mec.16267
https://doi.org/10.1017/pab.2021.1
https://doi.org/10.1017/pab.2021.1
https://doi.org/10.1016/B978-0-12-409548-9.11844-5
https://doi.org/10.1016/B978-0-12-409548-9.11844-5
https://doi.org/10.18435/vamp29372
https://doi.org/10.18435/vamp29372
https://doi.org/10.1111/joa.13295
https://doi.org/10.1111/joa.13295
https://doi.org/10.1002/ar.24630
https://doi.org/10.1002/ar.24630
https://doi.org/10.1139/cjes-2020-0007
https://doi.org/10.1139/cjes-2020-0007
https://doi.org/10.1111/mec.15977
https://doi.org/10.1111/mec.15977
https://doi.org/10.1139/cjes-2020-0175
https://doi.org/10.1098/rsos.210320
https://doi.org/10.1098/rsos.210320
https://doi.org/10.3749/canmin.2100022
https://doi.org/10.3749/canmin.2100022
https://doi.org/10.3749/canmin.2100014
https://doi.org/10.3749/canmin.2100014
https://doi.org/https://doi.org/10.1111/ter.12546
https://doi.org/https://doi.org/10.1111/ter.12546


Scribner, E.D., J. Cempírek, L.A. Groat, R.J. Evans, 
C. Biagioni, F. Bosi, A. Dini, U. Hålenius, P. Orlandi 
and M. Pasero. 2021. Magnesio-lucchesiite, 
CaMg3Al6(Si6O18)(BO3)3(OH)3O, a new 
species of the tourmaline supergroup. American 
Mineralogist 106: 862–871. https://doi.org/10.2138/
am-2021-7496 [#]

Tait, K.T., F.C. Hawthorne and N.M. Halden. 
2021. Alluaudite-group phosphate and arsenate 
minerals. The Canadian Mineralogist 59: 243–263. 
https://doi.org/10.3749/canmin.2000057 [†]

Palaeobiology

Andres, B. 2021. Phylogenetic systematics of 
Quetzalcoatlus Lawson 1975 (Pterodactyloidea: 
Azhdarchoidea). Journal of Vertebrate 
Paleontology 41: 203–217. https://doi.org/10.1080/
02724634.2020.1801703 [†]

Andres, B. and W. Langston Jr. 2021. Morphology 
and taxonomy of Quetzalcoatlus Lawson 1975 
(Pterodactyloidea: Azhdarchoidea). Journal of 
Vertebrate Paleontology 41:sup1 46–202. https://
doi.org/10.1080/02724634.2021.1907587 [†]

Bertozzo, F., F. Manucci, M. Dempsey, D.H. Tanke, 
D.C. Evans, A. Ruffell and E. Murphy. 2021. 
Description and etiology of paleopathological 
lesions in the type specimen of Parasaurolophus 
walkeri (Dinosauria: Hadrosauridae), with 
proposed reconstructions of the nuchal ligament. 
Journal of Anatomy 238: 1055–1069. https://doi.
org/10.1111/joa.13363 [†]

Borinder, N.H., S.F. Poropat, N.E. Campione, T. 
Wigren and B.P. Kear. 2021. Postcranial osteology 
of the basally branching hadrosauroid dinosaur 
Tanius sinensis from the Upper Cretaceous 
Wangshi Group of Shandong, China. Journal of 
Vertebrate Paleontology 41: e1914642. https://doi.
org/10.1080/02724634.2021.1914642 [†]

Bourgeon, L. 2021. Revisiting the mammoth 
bone modifications from Bluefish Caves (YT, 
Canada). Journal of Archaeological Science: 
Reports 37: 102969. https://doi.org/10.1016/j.
jasrep.2021.102969 [#]

Braddy, S.J., J.A. Dunlop and J.A. Bonsor. 2021. 
The Early Devonian eurypterid Leiopterella tetliei 
from Arctic Canada. Canadian Journal of Earth 
Sciences 58: 1301–1307. https://doi.org/10.1139/
cjes-2021-0015 [†]

Brinkman, D.B., J.D. Divay, D.G. DeMar Jr and G.P. 
Wilson Mantilla. 2021. A systematic reappraisal 
and quantitative study of the nonmarine 
teleost fishes from the late Maastrichtian of the 
Western Interior of North America: evidence 
from vertebrate microfossil localities. Canadian 
Journal of Earth Sciences 58: 936–967. https://doi.
org/10.1139/cjes-2020-0168 [†]

Cullen, T.M., C.M. Brown, K. Chiba, K.S. Brink, 
P.J. Makovicky and D.C. Evans. 2021. Growth 
variability, dimensional scaling, and the 
interpretation of osteohistological growth 
data. Biology Letters 17: 20210383. https://doi.
org/10.1098/rsbl.2021.0383 [†]

Cullen, T.M., L. Zanno, D.W. Larson, E. Todd, 
P.J. Currie and D.C. Evans. 2021. Anatomical, 
morphometric, and stratigraphic analyses of 
theropod biodiversity in the Upper Cretaceous 
(Campanian) Dinosaur Park Formation. Canadian 
Journal of Earth Sciences 58: 870–884. https://
doi.org/10.1139/cjes-2020-0145 [†]

Dalman, S.G., S.G. Lucas, S.E. Jasinski, A.J. Lichtig 
and P. Dodson. 2021. The oldest centrosaurine: 
a new ceratopsid dinosaur (Dinosauria: 
Ceratopsidae) from the Allison Member of the 
Menefee Formation (Upper Cretaceous, early 
Campanian), northwestern New Mexico, USA. 
PalZ 95: 291–335. https://doi.org/10.1007/s12542-
021-00555-w [†]

Enriquez, N.J., N.E. Campione, C. Sullivan, M. 
Vavrek, R.L. Sissons, M.A. White and P.R. Bell. 
2021. Probable deinonychosaur tracks from the 
Upper Cretaceous Wapiti Formation (upper 
Campanian) of Alberta, Canada. Geological 
Magazine 158: 1115–1128. https://doi.org/10.1017/
S0016756820001247 [†]

Evans, D.C., C.M. Brown, H. You and 
N.E. Campione. 2021. Description and 
revised diagnosis of Asia’s first recorded 
pachycephalosaurid, Sinocephale bexelli gen. nov., 
from the Upper Cretaceous of Inner Mongolia, 
China. Canadian Journal of Earth Sciences 58: 
981–992. https://doi.org/10.1139/cjes-2020-0190 
[†]

Farlow, J.O., P.L. Falkingham and F. Therrien. 2021. 
Pedal proportions of small and large hadrosaurs 
and other potentially bipedal ornithischian 
dinosaurs. Cretaceous Research 127: 104945. 
https://doi.org/10.1016/j.cretres.2021.104945 [†]

Figueiredo, R.G. and A.W. Kellner. 2021. 
Morphological variation in the dentition of 
Uruguaysuchidae (Crocodyliformes: Notosuchia). 
Anais da Academia Brasileira de Ciências 93: 
https://doi.org/10.1590/0001-3765202120201594 
[†]

Foster, W., S.L. Brusatte, T.D. Carr, T.E. Williamson, 
L. Yi and J. Lü. 2021. The cranial anatomy of 
the long-snouted tyrannosaurid dinosaur 
Qianzhousaurus sinensis from the Upper 
Cretaceous of China. Journal of Vertebrate 
Paleontology 41: e1999251. https://doi.org/10.1080
/02724634.2021.1999251 [†]

Funston, G. and P. Currie. 2021. New material 
of Chirostenotes pergracilis (Theropoda, 
Oviraptorosauria) from the Campanian Dinosaur 
Park Formation of Alberta, Canada. Historical 
Biology 33: 1671–1685. https://doi.org/10.1080/08
912963.2020.1726908 [†]

Funston, G.F., M.J. Powers, S.A. Whitebone, S.L. 
Brusatte, J.B. Scannella, J.R. Horner and P.J. 
Currie. 2021. Baby tyrannosaurid bones and 
teeth from the Late Cretaceous of western North 
America. Canadian Journal of Earth Sciences 58: 
756–777. https://doi.org/10.1139/cjes-2020-0169 
[†]

Heckert, A.B., T.C. Viner and M.T. Carrano. 2021. 
A large, pathological skeleton of Smilosuchus 
gregorii (Archosauriformes: Phytosauria) 
from the Upper Triassic of Arizona, USA, with 
discussion of the paleobiological implications 
of paleopathology in fossil archosauromorphs. 
Palaeontologia Electronica 24: 1–36. https://doi.
org/10.26879/1123 [†]

Holland, B., P.R. Bell, F. Fanti, S.M. Hamilton, 
D.W. Larson, R. Sissons, C. Sullivan, M.J. Vavrek, 
Y. Wang and N.E. Campione. 2021. Taphonomy 
and taxonomy of a juvenile lambeosaurine 
(Ornithischia: Hadrosauridae) bonebed from the 
late Campanian Wapiti Formation of northwestern 
Alberta, Canada. PeerJ 9: e11290. https://doi.
org/10.7717/peerj.11290 [†]

Hone, D.W., W.S. Persons and S.C. Le Comber. 
2021. New data on tail lengths and variation along 
the caudal series in the non-avialan dinosaurs. 
PeerJ 9: e10721. https://doi.org/10.7717/peerj.10721 
[†]

Kobayashi, Y., R. Takasaki, K. Kubota and 
A.R. Fiorillo. 2021. A new basal hadrosaurid 
(Dinosauria: Ornithischia) from the latest 
Cretaceous Kita-ama Formation in Japan implies 
the origin of hadrosaurids. Scientific Reports 11: 
1–15. https://doi.org/10.1038/s41598-021-87719-5 
[†]

Lemberg, J.B., E.B. Daeschler and N.H. Shubin. 
2021. The feeding system of Tiktaalik roseae: 
an intermediate between suction feeding and 
biting. Proceedings of the National Academy of 
Sciences 118: e2016421118. https://doi.org/10.1073/
pnas.2016421118 [†]

Liu, J. 2021. Redescription of ‘Amyzon’ brevipinne 
and remarks on North American Eocene 
catostomids (Cypriniformes: Catostomidae). 
Journal of Systematic Palaeontology 19: 677–689. 
https://doi.org/10.1080/14772019.2021.1968966 [†]

Mann, A., T.W. Dudgeon, A.C. Henrici, D.S. 
Berman and S.E. Pierce. 2021. Digit and 
ungual morphology suggest adaptations for 
scansoriality in the late Carboniferous eureptile 
Anthracodromeus longipes. Frontiers in Earth 
Science 9: 440. https://doi.org/10.3389/
feart.2021.675337 [†]

SCIENCE REVIEW 2021 
PUBLICATIONS

46    SCIENCE REVIEW 2021     

https://doi.org/10.2138/am-2021-7496
https://doi.org/10.2138/am-2021-7496
https://doi.org/10.3749/canmin.2000057
https://doi.org/10.1080/02724634.2020.1801703
https://doi.org/10.1080/02724634.2020.1801703
https://doi.org/10.1080/02724634.2021.1907587
https://doi.org/10.1080/02724634.2021.1907587
https://doi.org/10.1111/joa.13363
https://doi.org/10.1111/joa.13363
https://doi.org/10.1080/02724634.2021.1914642
https://doi.org/10.1080/02724634.2021.1914642
https://doi.org/10.1016/j.jasrep.2021.102969
https://doi.org/10.1016/j.jasrep.2021.102969
https://doi.org/10.1139/cjes-2021-0015
https://doi.org/10.1139/cjes-2021-0015
https://doi.org/10.1139/cjes-2020-0168
https://doi.org/10.1139/cjes-2020-0168
https://doi.org/10.1098/rsbl.2021.0383
https://doi.org/10.1098/rsbl.2021.0383
https://doi.org/10.1139/cjes-2020-0145
https://doi.org/10.1139/cjes-2020-0145
https://doi.org/10.1007/s12542-021-00555-w
https://doi.org/10.1007/s12542-021-00555-w
https://doi.org/10.1017/S0016756820001247
https://doi.org/10.1017/S0016756820001247
https://doi.org/10.1139/cjes-2020-0190
https://doi.org/10.1016/j.cretres.2021.104945
https://doi.org/10.1590/0001-3765202120201594
https://doi.org/10.1080/02724634.2021.1999251
https://doi.org/10.1080/02724634.2021.1999251
https://doi.org/10.1080/08912963.2020.1726908
https://doi.org/10.1080/08912963.2020.1726908
https://doi.org/10.1139/cjes-2020-0169
https://doi.org/10.26879/1123
https://doi.org/10.26879/1123
https://doi.org/10.7717/peerj.11290
https://doi.org/10.7717/peerj.11290
https://doi.org/10.7717/peerj.10721
https://doi.org/10.1038/s41598-021-87719-5
https://doi.org/10.1073/pnas.2016421118
https://doi.org/10.1073/pnas.2016421118
https://doi.org/10.1080/14772019.2021.1968966
https://doi.org/10.3389/feart.2021.675337
https://doi.org/10.3389/feart.2021.675337


Marchetti, L., S. Voigt, M. Buchwitz, M.J. 
MacDougall, S.G. Lucas, D.L. Fillmore, M.R. 
Stimson, O.A. King, J.H. Calder and J. Fröbisch. 
2021. Tracking the origin and early evolution of 
reptiles. Frontiers in Ecology and Evolution 9: 
696511. https://doi.org/10.3389/fevo.2021.696511 
[†]

McDonald, A.T., D.G. Wolfe, E.A.F. Fowler and 
T.A. Gates. 2021. A new brachylophosaurin 
(Dinosauria: Hadrosauridae) from the 
Upper Cretaceous Menefee Formation of 
New Mexico. PeerJ 9: e11084. https://doi.
org/10.7717%2Fpeerj.11084 [†]

McFeeters, B., D.C. Evans and H.C. Maddin. 2021. 
Ontogeny and variation in the skull roof and 
braincase of the hadrosaurid dinosaur Maiasaura 
peeblesorum from the Upper Cretaceous of 
Montana, USA. Acta Palaeontologica Polonica 66: 
485–507. https://doi.org/10.4202/app.00698.2019 
[†]

Meng, Y., L. Da-Qing, D.T. Ksepka and Y. Hong-
Yu. 2021. A juvenile skull of the longirostrine 
choristodere (Diapsida: Choristodera), 
Mengshanosaurus minimus gen. et sp. nov., 
with comments on neochoristodere ontogeny. 
Vertebrata PalAsiatica 59: 213–228. https://doi.
org/10.19615/j.cnki.2096-9899.210607 [†]

Naish, D. and W. Tattersdill. 2021. Art, anatomy, 
and the stars: Russell and Séguin’s dinosauroid. 
Canadian Journal of Earth Sciences 58: 968–979. 
https://doi.org/10.1139/cjes-2020-0172 [†]

Nicholl, C.S., E.S. Hunt, D. Ouarhache and 
P.D. Mannion. 2021. A second peirosaurid 
crocodyliform from the Mid-Cretaceous Kem 
Kem Group of Morocco and the diversity of 
Gondwanan notosuchians outside South America. 
Royal Society Open Science 8: 211254. https://doi.
org/10.1098/rsos.211254 [†]

Nottrodt, R.E. and A.A. Farke. 2021. New data 
on the distal tarsals in Ornithomimidae. Acta 
Palaeontologica Polonica 66: 789–796. https://doi.
org/10.4202/app.00884.2021 [†]

Paulina Carabajal, A., P.J. Currie, T.W. Dudgeon, 
H.C. Larsson and T. Miyashita. 2021. Two 
braincases of Daspletosaurus (Theropoda: 
Tyrannosauridae): anatomy and comparison. 
Canadian Journal of Earth Sciences 58: 885–910. 
https://doi.org/10.1139/cjes-2020-0185 [†]

Radermacher, V.J., V. Fernandez, E.R. Schachner, 
R.J. Butler, E.M. Bordy, M.N. Hudgins, W.J. de 
Klerk, K.E. Chapelle and J.N. Choiniere. 2021. A 
new Heterodontosaurus specimen elucidates 
the unique ventilatory macroevolution of 
ornithischian dinosaurs. Elife 10: e66036. https://
doi.org/10.7554/eLife.66036 [†]

Rhodes, M.M., D.M. Henderson and P.J. Currie. 
2021. Maniraptoran pelvic musculature highlights 
evolutionary patterns in theropod locomotion 
on the line to birds. PeerJ 9: e10855. https://doi.
org/10.7717/peerj.10855 [†]

Serrano, J.F., A.G. Sellés, B. Vila, À. Galobart and 
A. Prieto-Márquez. 2021. The osteohistology of 
new remains of Pararhabdodon isonensis sheds 
light into the life history and paleoecology of this 
enigmatic European lambeosaurine dinosaur. 
Cretaceous Research 118: 104677. https://doi.
org/10.1016/j.cretres.2020.104677 [†]

Sinha, S., D.B. Brinkman, A.M. Murray and D.W. 
Krause. 2021. Late Paleocene fishes of the 
Ravenscrag Formation, Roche Percée area, 
southeastern Saskatchewan, Canada. Journal of 
Vertebrate Paleontology 41: e1957907. https://doi.
org/10.1080/02724634.2021.1957907 [†]

Sweedler, R.E., J.J. Eberle and M.C. Mihlbachler. 
2021. A latest Eocene (Chadronian) brontothere 
(Mammalia, Perissodactyla) from the Antero 
Formation, South Park, Colorado. Rocky Mountain 
Geology 56: 37–50. https://doi.org/10.24872/
rmgjournal.56.1.37 [†]

Take, J. 2021. Op een veelbewoond eiland: een 
(drone) pilotstudie naar effectieve sitekartering in 
arctisch Canada. Paleo-aktuee 32: 51–59. https://
doi.org/10.21827/PA.32.51-59 [†]

Therrien, F., D.K. Zelenitsky, J.T. Voris and 
K. Tanaka. 2021. Mandibular force profiles 
and tooth morphology in growth series of 
Albertosaurus sarcophagus and Gorgosaurus 
libratus (Tyrannosauridae: Albertosaurinae) 
provide evidence for an ontogenetic dietary shift 
in tyrannosaurids. Canadian Journal of Earth 
Sciences 58: 812–828. https://doi.org/10.1139/cjes-
2020-0177 [†]

Tsujimura, K., M. Manabe, Y. Chiba and T. Tsuihiji. 
2021. Metatarsals of a large caenagnathid cf. 
Anzu wyliei (Theropoda: Oviraptorosauria) from 
the Hell Creek Formation in South Dakota, USA. 
Canadian Journal of Earth Sciences 58: 911–917. 
https://doi.org/10.1139/cjes-2020-0171 [†]

Varricchio, D.J., J.D. Hogan and W.J. Freimuth. 
2021. Revisiting Russell’s troodontid: autecology, 
physiology, and speculative tool use. Canadian 
Journal of Earth Sciences 58: 796–811. https://doi.
org/10.1139/cjes-2020-0184 [†]

Vernygora, O. and A. Murray. 2021. Morphological 
variation among the species of Armigatus 
(Teleostei, Clupeomorpha, Ellimmichthyiformes) 
and new material of Armigatus alticorpus from 
the Upper Cretaceous (Cenomanian) of Hakel, 
Lebanon. Cretaceous Research 117: 104601. 
https://doi.org/10.1016/j.cretres.2020.104601 [†]

Woodruff, D.C., M.B. Goodwin, T.R. Lyson and 
D.C. Evans. 2021. Ontogeny and variation of the 
pachycephalosaurine dinosaur Sphaerotholus 
buchholtzae, and its systematics within the genus. 
Zoological Journal of the Linnean Society 193: 
563–601. https://doi.org/10.1093/zoolinnean/
zlaa179 [†]

Yun, C. 2021. Tyrannosaurid theropod specimens 
in the San Diego Natural History Museum from 
the Dinosaur Park Formation (Campanian) of 
Alberta, Canada. New Mexico Museum of Natural 
History and Science Bulletin 82: 569–578. [†]

Yun, C.-G. 2021. A juvenile metatarsal of cf. 
Daspletosaurus torosus: Implications for ontogeny 
in tyrannosaurid theropods. Acta Palaeontologica 
Romaniae 17: 15–22. https://doi.org/10.35463/j.
apr.2021.02.02 [†]

Yun, C.-g. and G.G. Funston. 2021. A caenagnathid 
oviraptorosaur metatarsal from the Mesaverde 
Formation (Campanian), Wyoming. Vertebrate 
Anatomy Morphology Palaeontology 9: 105–115. 
https://doi.org/10.18435/vamp29376 [†]

Zheng, W., M. Shibata, C.-C. Liao, S. Hattori, 
D. Jin, C. Jin and X. Xu. 2021. First definitive 
ankylosaurian dinosaur from the Cretaceous of 
Jilin Province, northeastern China. Cretaceous 
Research 127: 104953. https://doi.org/10.1016/j.
cretres.2021.104953 [†]

Endangered 
Species and 
Conservation
CANADIAN MUSEUM OF NATURE 
STAFF

Allen, J.L., J.C. Lendemer and R.T. McMullin. 
2021. Lecanora masana. The IUCN Red List of 
Threatened Species 2021: e.T80702914A80702917. 
https://doi.org/10.2305/IUCN.UK.2021-2.RLTS.
T80702914A80702917.en.

Allen, J.L., R. Yahr, C. Lymbery, F. Anderson, 
R. Batallas-Molina, F. Bungartz, L. Calabria, M. 
Dal Forno, K. Glew, M. Hodges, J. Hollinger, 
N. Howe, L. Kaminsky, J.C. Lendemer, 
R.T. McMullin, A. Mertens, N. Noell, H. Paquette, 
C. Parrinello, M. Petix, D. Ramos, R. Reese 
Næsborg, A. Restrepo, F. Roberts, H. Root, 
R. Rosentreter, T. Scott, S. Sharrett, D. Stone, 
R. Vargas and J. Villella. 2021. Canoparmelia 
caroliniana. The IUCN Red List of Threatened 
Species 2021: e.T194662208A194678189. 
https://doi.org/10.2305/IUCN.UK.2021-2.RLTS.
T194662208A194678189.en

SCIENCE REVIEW 2021 
PUBLICATIONS

SCIENCE REVIEW 2021     47

https://doi.org/10.3389/fevo.2021.696511
https://doi.org/10.7717%2Fpeerj.11084
https://doi.org/10.7717%2Fpeerj.11084
https://doi.org/10.4202/app.00698.2019
https://doi.org/10.19615/j.cnki.2096-9899.210607
https://doi.org/10.19615/j.cnki.2096-9899.210607
https://doi.org/10.1139/cjes-2020-0172
https://doi.org/10.1098/rsos.211254
https://doi.org/10.1098/rsos.211254
https://doi.org/10.4202/app.00884.2021
https://doi.org/10.4202/app.00884.2021
https://doi.org/10.1139/cjes-2020-0185
https://doi.org/10.7554/eLife.66036
https://doi.org/10.7554/eLife.66036
https://doi.org/10.7717/peerj.10855
https://doi.org/10.7717/peerj.10855
https://doi.org/10.1016/j.cretres.2020.104677
https://doi.org/10.1016/j.cretres.2020.104677
https://doi.org/10.1080/02724634.2021.1957907
https://doi.org/10.1080/02724634.2021.1957907
https://doi.org/10.24872/rmgjournal.56.1.37
https://doi.org/10.24872/rmgjournal.56.1.37
https://doi.org/10.21827/PA.32.51-59
https://doi.org/10.21827/PA.32.51-59
https://doi.org/10.1139/cjes-2020-0177
https://doi.org/10.1139/cjes-2020-0177
https://doi.org/10.1139/cjes-2020-0171
https://doi.org/10.1139/cjes-2020-0184
https://doi.org/10.1139/cjes-2020-0184
https://doi.org/10.1016/j.cretres.2020.104601
https://doi.org/10.1093/zoolinnean/zlaa179
https://doi.org/10.1093/zoolinnean/zlaa179
https://doi.org/10.35463/j.apr.2021.02.02
https://doi.org/10.35463/j.apr.2021.02.02
https://doi.org/10.18435/vamp29376
https://doi.org/10.1016/j.cretres.2021.104953
https://doi.org/10.1016/j.cretres.2021.104953
https://doi.org/10.2305/IUCN.UK.2021-2.RLTS.T80702914A80702917.en
https://doi.org/10.2305/IUCN.UK.2021-2.RLTS.T80702914A80702917.en
https://doi.org/10.2305/IUCN.UK.2021-2.RLTS.T194662208A194678189.en
https://doi.org/10.2305/IUCN.UK.2021-2.RLTS.T194662208A194678189.en


Allen, J.L., R. Yahr, C. Lymbery, F. Anderson, 
R. Batallas-Molina, F. Bungartz, L. Calabria, M. 
Dal Forno, K. Glew, M. Hodges, J. Hollinger, 
N. Howe, L. Kaminsky, J.C. Lendemer, R.T. 
McMullin, A. Mertens, N. Noell, H. Paquette, 
C. Parrinello, M. Petix, D. Ramos, R. Reese 
Næsborg, A. Restrepo, F. Roberts, H. Root, 
R. Rosentreter, T. Scott, S. Sharrett, D. Stone, 
R. Vargas and J. Villella. 2021. Flavoparmelia 
baltimorensis. The IUCN Red List of Threatened 
Species 2021: e.T194662214A194678194. 
https://doi.org/10.2305/IUCN.UK.2021-2.RLTS.
T194662214A194678194.en

Allen, J.L., R. Yahr, C. Lymbery, F. Anderson, 
R. Batallas-Molina, F. Bungartz, L. Calabria, M. 
Dal Forno, K. Glew, M. Hodges, J. Hollinger, 
N. Howe, L. Kaminsky, J.C. Lendemer, R.T. 
McMullin, A. Mertens, N. Noell, H. Paquette, 
C. Parrinello, M. Petix, D. Ramos, R. Reese 
Næsborg, A. Restrepo, F. Roberts, H. Root, 
R. Rosentreter, T. Scott, S. Sharrett, D. Stone, 
R. Vargas and J. Villella. 2021. Melanohalea 
halei. The IUCN Red List of Threatened 
Species 2021: e.T194662493A194678204. 
https://doi.org/10.2305/IUCN.UK.2021-2.RLTS.
T194662493A194678204.en

Allen, J.L., R. Yahr, C. Lymbery, F. Anderson, 
R. Batallas-Molina, F. Bungartz, L. Calabria, M. 
Dal Forno, K. Glew, M. Hodges, J. Hollinger, 
N. Howe, L. Kaminsky, J.C. Lendemer, R.T. 
McMullin, A. Mertens, N. Noell, H. Paquette, 
C. Parrinello, M. Petix, D. Ramos, R. Reese 
Næsborg, A. Restrepo, F. Roberts, H. Root, 
R. Rosentreter, T. Scott, S. Sharrett, D. Stone, 
R. Vargas and J. Villella. 2021. Parmotrema 
perforatum. The IUCN Red List of Threatened 
Species 2021: e.T194661584A194678159. 
https://doi.org/10.2305/IUCN.UK.2021-2.RLTS.
T194661584A194678159.en

Castañeda, R.A., J.D. Ackerman, L.J. Chapman, 
S.J. Cooke, K. Cuddington, A.J. Dextrase, D.A. 
Jackson, M.A. Koops, M. Krkošek, K.K. Loftus, N.E. 
Mandrak, A.L. Martel, P.K. Molnár, T.J. Morris, T.E. 
Pitcher, M.S. Poesch, M. Power, T.C. Pratt, S.M. 
Reid, M.A. Rodríguez, J. Rosenfeld, C.C. Wilson, 
D.T. Zanatta and D.A.R. Drake. 2021. Approaches 
and research needs for advancing the protection 
and recovery of imperilled freshwater fishes and 
mussels in Canada. Canadian Journal of Fisheries 
and Aquatic Sciences 78: 1356–1370. https://doi.
org/10.1139/cjfas-2020-0374

Desforges, J.E., J. Clarke, E.J. Harmsen, A.M. 
Jardine, J.A. Robichaud, S. Serré, P. Chakrabarty, 
J.R. Bennett, D.E.L. Hanna, J.P. Smol, T. Rytwinski, 
J.J. Taylor, A.L. Martel, A.K. Winegardner, J. 
Marty, M.K. Taylor, C.M. O’Connor, S.A. Robinson, 
A.J. Reid, I.F. Creed, I. Gregory-Eaves, N.W.R. 
Lapointe and S.J. Cooke. 2021. The alarming state 
of freshwater biodiversity in Canada. Canadian 
Journal of Fisheries and Aquatic Sciences 79: 
352–365. https://doi.org/10.1139/cjfas-2021-0073

McMullin, T., D. Stone, J. Lendemer and J. Allen. 
2021. Sulcaria spiralifera. The IUCN Red List of 
Threatened Species 2021: e.T80703106A80703113. 
https://doi.org/10.2305/IUCN.UK.2021-1.RLTS.
T80703106A80703113.en

Rytwinski, T., L.A. Kelly, L.A. Donaldson, J.J. Taylor, 
A. Smith, D.A.R. Drake, A.L. Martel, J. Geist, T.J. 
Morris, A.L. George, A.J. Dextrase, J.R. Bennett 
and S.J. Cooke. 2021. What evidence exists for 
evaluating the effectiveness of conservation-
oriented captive breeding and release programs 
for imperilled freshwater fishes and mussels?. 
Canadian Journal of Fisheries and Aquatic 
Sciences 78: 1332–1346. https://doi.org/10.1139/
cjfas-2020-0331

Twardek, W.M., E.A. Nyboer, D. Tickner, C.M. 
O’Connor, N.W.R. Lapointe, M.K. Taylor, I. 
Gregory-Eaves, J.P. Smol, A.J. Reid, I.F. Creed, 
V.M. Nguyen, A.K. Winegardner, J.N. Bergman, 
J.J. Taylor, T. Rytwinski, A.L. Martel, D.A.R. Drake, 
S.A. Robinson, J. Marty, J.R. Bennett and S.J. 
Cooke. 2021. Mobilizing practitioners to support 
the Emergency Recovery Plan for freshwater 
biodiversity. Conservation Science and Practice 3: 
e467. https://doi.org/10.1111/csp2.467

Yahr, R., J.L. Allen, C. Lymbery, F. Anderson, 
R. Batallas-Molina, F. Bungartz, L. Calabria, M. 
Dal Forno, K. Glew, M. Hodges, J. Hollinger, 
N. Howe, L. Kaminsky, J.C. Lendemer, R.T. 
McMullin, A. Mertens, N. Noell, H. Paquette, 
C. Parrinello, M. Petix, D. Ramos, R. Reese 
Næsborg, A. Restrepo, F. Roberts, H. Root, R. 
Rosentreter, T. Scott, S. Sharrett, D. Stone, R. 
Vargas and J. Villella. 2021. Parmelia saxatilis. 
The IUCN Red List of Threatened Species 
2021: e.T194660573A194678129. https://
doi.org/10.2305/IUCN.UK.2021-2.RLTS.
T194660573A194678129.en

Yahr, R., J.L. Allen, C. Lymbery, F. Anderson, 
R. Batallas-Molina, F. Bungartz, L. Calabria, M. 
Dal Forno, K. Glew, M. Hodges, J. Hollinger, 
N. Howe, L. Kaminsky, J.C. Lendemer, R.T. 
McMullin, A. Mertens, N. Noell, H. Paquette, 
C. Parrinello, M. Petix, D. Ramos, R. Reese 
Næsborg, A. Restrepo, F. Roberts, H. Root, 
R. Rosentreter, T. Scott, S. Sharrett, D. Stone, 
R. Vargas and J. Villella. 2021. Parmelia 
squarrosa. The IUCN Red List of Threatened 
Species 2021: e.T194660642A194678134. 
https://doi.org/10.2305/IUCN.UK.2021-2.RLTS.
T194660642A194678134.en

Yahr, R., J.L. Allen, C. Lymbery, F. Anderson, 
R. Batallas-Molina, F. Bungartz, L. Calabria, M. 
Dal Forno, K. Glew, M. Hodges, J. Hollinger, 
N. Howe, L. Kaminsky, J.C. Lendemer, R.T. 
McMullin, A. Mertens, N. Noell, H. Paquette, 
C. Parrinello, M. Petix, D. Ramos, R. Reese 
Næsborg, A. Restrepo, F. Roberts, H. Root, 
R. Rosentreter, T. Scott, S. Sharrett, D. Stone, 
R. Vargas and J. Villella. 2021. Parmeliopsis 
hyperopta. The IUCN Red List of Threatened 
Species 2021: e.T194660868A194678144. 
https://doi.org/10.2305/IUCN.UK.2021-2.RLTS.
T194660868A194678144.en

Yahr, R., J.L. Allen, C. Lymbery, F. Anderson, 
R. Batallas-Molina, F. Bungartz, L. Calabria, M. 
Dal Forno, K. Glew, M. Hodges, J. Hollinger, 
N. Howe, L. Kaminsky, J.C. Lendemer, R.T. 
McMullin, A. Mertens, N. Noell, H. Paquette, 
C. Parrinello, M. Petix, D. Ramos, R. Reese 
Næsborg, A. Restrepo, F. Roberts, H. Root, 
R. Rosentreter, T. Scott, S. Sharrett, D. Stone, 
R. Vargas and J. Villella. 2021. Parmotrema 
crinitum. The IUCN Red List of Threatened 
Species 2021: e.T194661476A194678149. 
https://doi.org/10.2305/IUCN.UK.2021-2.RLTS.
T194661476A194678149.en

Yahr, R., J.L. Allen, C. Lymbery, F. Anderson, 
R. Batallas-Molina, F. Bungartz, L. Calabria, M. 
Dal Forno, K. Glew, M. Hodges, J. Hollinger, 
N. Howe, L. Kaminsky, J.C. Lendemer, R.T. 
McMullin, A. Mertens, N. Noell, H. Paquette, 
C. Parrinello, M. Petix, D. Ramos, R. Reese 
Næsborg, A. Restrepo, F. Roberts, H. Root, 
R. Rosentreter, T. Scott, S. Sharrett, D. Stone, 
R. Vargas and J. Villella. 2021. Parmotrema 
hypotropum. The IUCN Red List of Threatened 
Species 2021: e.T194661553A194678154. 
https://doi.org/10.2305/IUCN.UK.2021-2.RLTS.
T194661553A194678154.en

Zeng, Y., J. Wang, C. Yang, M. Ding, P.B. Hamilton, 
X. Zhang, C. Yang, L. Zhnag and X. Dai. 2021. A 
Streptomyces globisporus strain kills Microcystis 
aeruginosa via cell-to-cell contact. Science of 
The Total Environment 769: 144489. https://doi.
org/10.1016/j.scitotenv.2020.144489

CANADIAN MUSEUM OF NATURE 
RESEARCH ASSOCIATES

Chauhan, H.K., O. Sheetal, A.K. Bisht, C. Meredith 
and D. Leaman. 2021. Review of the biology, uses 
and conservation of the critically endangered 
endemic Himalayan species Nardostachys 
jatamansi (Caprifoliaceae). Biodiversity and 
Conservation 12: 3315–3333. https://doi.
org/10.1007/s10531-021-02269-6

SCIENCE REVIEW 2021 
PUBLICATIONS

48    SCIENCE REVIEW 2021     

https://doi.org/10.2305/IUCN.UK.2021-2.RLTS.T194662214A194678194.en
https://doi.org/10.2305/IUCN.UK.2021-2.RLTS.T194662214A194678194.en
https://doi.org/10.2305/IUCN.UK.2021-2.RLTS.T194662493A194678204.en
https://doi.org/10.2305/IUCN.UK.2021-2.RLTS.T194662493A194678204.en
https://doi.org/10.2305/IUCN.UK.2021-2.RLTS.T194661584A194678159.en
https://doi.org/10.2305/IUCN.UK.2021-2.RLTS.T194661584A194678159.en
https://doi.org/10.1139/cjfas-2020-0374
https://doi.org/10.1139/cjfas-2020-0374
https://doi.org/10.1139/cjfas-2021-0073
https://doi.org/10.2305/IUCN.UK.2021-1.RLTS.T80703106A80703113.en
https://doi.org/10.2305/IUCN.UK.2021-1.RLTS.T80703106A80703113.en
https://doi.org/10.1139/cjfas-2020-0331
https://doi.org/10.1139/cjfas-2020-0331
https://doi.org/10.1111/csp2.467
https://doi.org/10.2305/IUCN.UK.2021-2.RLTS.T194660573A194678129.en
https://doi.org/10.2305/IUCN.UK.2021-2.RLTS.T194660573A194678129.en
https://doi.org/10.2305/IUCN.UK.2021-2.RLTS.T194660573A194678129.en
https://doi.org/10.2305/IUCN.UK.2021-2.RLTS.T194660642A194678134.en
https://doi.org/10.2305/IUCN.UK.2021-2.RLTS.T194660642A194678134.en
https://doi.org/10.2305/IUCN.UK.2021-2.RLTS.T194660868A194678144.en
https://doi.org/10.2305/IUCN.UK.2021-2.RLTS.T194660868A194678144.en
https://doi.org/10.2305/IUCN.UK.2021-2.RLTS.T194661476A194678149.en
https://doi.org/10.2305/IUCN.UK.2021-2.RLTS.T194661476A194678149.en
https://doi.org/10.2305/IUCN.UK.2021-2.RLTS.T194661553A194678154.en
https://doi.org/10.2305/IUCN.UK.2021-2.RLTS.T194661553A194678154.en
https://doi.org/10.1016/j.scitotenv.2020.144489
https://doi.org/10.1016/j.scitotenv.2020.144489
https://doi.org/10.1007/s10531-021-02269-6
https://doi.org/10.1007/s10531-021-02269-6


OTHER AUTHORS

Barger, N., J.S. Martín, E.K. Boyle, M. Richmond 
and R. Diogo. 2021. The Visible Ape Project: A 
free, comprehensive, web-based anatomical 
atlas for scientists and veterinarians designed to 
raise public awareness about apes. Evolutionary 
Anthropology: Issues, News, and Reviews 30: 
160–170. https://doi.org/10.1002/evan.21896 [†]

Guiaşu, R.C. 2021. Range expansion of the 
vulnerable crayfish Creaserinus fodiens (Cottle, 
1863) (Decapoda, Cambaridae) in Ontario, 
Canada, with added notes on the distribution, 
ecology and conservation status of this species in 
North America. Crustaceana 94: 467–486. [†]

Ortega-Álvarez, R., R. Calderón-Parra, U. Martínez 
Molina, F. Martínez Molina, G. Martínez Molina, Y. 
Martínez Molina, A. Martínez Villagrán, J. Martínez 
Freire, R. Vásquez Robles and D. García Loaeza. 
2021. The Sierra Madre Sparrow (Xenospiza 
baileyi): a synthesis about the natural history, 
scientific research, and conservation actions on 
an endangered micro-endemic Mexican bird. Acta 
Zoológica Mexicana 37: e3712320. https://doi.
org/10.21829/azm.2021.3712320 [†]

Smith, K.J., J.G. Mead and M.J. Peterson. 
2021. Specimens of opportunity provide vital 
information for research and conservation 
regarding elusive whale species. Environmental 
Conservation 48: 84–92. https://doi.org/10.1017/
S0376892920000521 [†]

Environmental 
Health
CANADIAN MUSEUM OF NATURE 
STAFF

Franklin, M.T., T.K. Hueppelsheuser, P.K. Abram, 
P. Bouchard, R.S. Anderson and G.A.P. Gibson. 
2021. The Eurasian strawberry blossom weevil, 
Anthonomus rubi (Herbst, 1795), is established in 
North America. The Canadian Entomologist 153: 
579–585. https://doi.org/10.4039/tce.2021.28

Griffiths, K., A. Jeziorski, C. Paquette, Z.E. 
Taranu, A. Baud, D. Antoniades, B. Beisner, P.B. 
Hamilton, J.P. Smol and I. Gregory-Eaves. 2021. 
Multi-trophic level responses to environmental 
stressors over the past ~150 years: Insights 
from a lake-rich region of the world. Ecological 
Indicators 127: 107700. https://doi.org/10.1016/j.
ecolind.2021.107700

Zhi, Y., P.B. Hamilton, G. Wu, N. Hong, Y. Sun and 
L. Liang. 2021. Game theory model for a virtual 
water strategy: Scenarios under rational and 
semi rational game play. Water and Environment 
Journal 35: 1063–1072. https://doi.org/10.1111/
wej.12698

Zhi, Y., P.B. Hamilton, H. Yang, Y. Sun, G. Wu, L. 
Liang and D. Xiong. 2021. Game and preferences 
analysis for virtual water strategy based on a 
Hotelling model. Water and Environment Journal. 
https://doi.org/10.1111/wej.12747

CANADIAN MUSEUM OF NATURE 
RESEARCH ASSOCIATES

McKenzie, C.H., S.S. Bates, J.L. Martin, N. Haigh, 
K.L. Howland, N.I. Lewis, A. Locke, A. Peña, M. 
Poulin, A. Rochon, W.A. Rourke, M.G. Scarratt, 
M. Starr and T. Wells. 2021. Three decades 
of Canadian marine harmful algal events: 
Phytoplankton and phycotoxins of concern to 
human and ecosystem health. Harmful Algae 102: 
101852. https://doi.org/10.1016/j.hal.2020.101852

Sandhi, R.K., D. Shapiro-Ilan, M. Ivie and 
G.V.P. Reddy. 2021. Biocontrol of wireworms 
(Coleoptera: Elateridae) using entomopathogenic 
nematodes: The impact of infected host cadaver 
application and soil characteristics. Environmental 
Entomology 50: 868–877. https://doi.org/10.1093/
ee/nvab042

OTHER AUTHORS

Hull, E., H.-L. Puolakka and M. Semeniuk. 2021. 
Pathological peculiarities between modern 
ecotypes of Fennoscandian reindeer: Injury 
patterns and implications for domestication 
and paleoecology studies. In A.-K. Salmi and 
S. Niinimäki (Eds.). Archaeologies of Animal 
Movement. Animals on the Move. Springer 
International Publishing, Cham, pp. 33–43. https://
doi.org/10.1007/978-3-030-68744-1_4 [†]

Moctezuma, V. 2021. Spatial autocorrelation in 
a Mexican dung beetle ensemble: Implications 
for biodiversity assessment and monitoring. 
Ecological Indicators 125: 107548. https://doi.
org/10.1016/j.ecolind.2021.107548 [#]

Pfenning-Butterworth, A.C., T.J. Davies and 
C.E. Cressler. 2021. Identifying co-phylogenetic 
hotspots for zoonotic disease. Philosophical 
Transactions of the Royal Society B: Biological 
Sciences 376: 20200363. https://doi.org/10.1098/
rstb.2020.0363 [‡]

Species Discovery
CANADIAN MUSEUM OF NATURE 
STAFF

* indicates a Museum Research Associate 
co-author

Allen, J.L. and R.T. McMullin. 2021. Lichens 
and allied fungi of the North Fork Nooksack 
River Valley, Whatcom County, Washington: 
Important biodiversity in a high-use area. Western 
North American Naturalist 81: 503–517. https://
scholarsarchive.byu.edu/wnan/vol81/iss4/3

Allen, J.L., R.T. McMullin, Y.F. Wiersma and C. 
Scheidegger. 2021. Population genetics and 
biogeography of the lungwort lichen in North 
America support distinct Eastern and Western 
gene pools. American Journal of Botany 108: 1–9. 
https://doi.org/10.1002/ajb2.1774

Allen, J.L., S. Jones and R.T. McMullin. 2021. 
Draft genome of the lichenized fungus 
Bacidia gigantensis. Microbiology Resource 
Announcements 10(44): e00686-21. https://doi.
org/10.1128/MRA.00686-21

Anderson, R.S. 2021. Conotrachelus terryerwini, a 
majestic new species of Conotrachelus Deajean, 
1835, from Costa Rica. ZooKeys 1044: 721–727. 
https://doi.org/10.3897/zookeys.1044.62722

Anderson, R.S. 2021. The genus Dermatoxenus 
Marshall 1916 (Coleoptera, Curculionidae, 
Entiminae, Dermatodini) in the Philippines. 
Journal of Tropical Coleopterology 2(1): 26–34. 

Bell-Doyon, P., S.B. Selva and R.T. McMullin. 2021. 
Calicioid fungi and lichens from an unprotected 
intact forest ecosystem in Québec. Écoscience 28: 
127–136. https://doi.org/10.1080/11956860.2021.1
885804

Brodo, I.B.*, R.E. Lee, C. Freebury, P.Y. Wong, C.L. 
Lewis and R.T. McMullin. 2021. Additions to the 
lichens and lichenicolous fungi of the Ottawa 
region in Ontario and Quebec, with reflections on 
a changing biota. Canadian Field-Naturalist 135: 
1–27. https://doi.org/10.22621/cfn.v135i1.2557

Brunton, D.F.*, D. Ivanova and P.C. Sokoloff. 
2021. Pirin Quillwort, Isoetes pirinica sp. nov. 
(Isoetaceae), A new endemic lycophyte from 
Bulgaria. Fern Gazette 21: 240–252.

Brunton, D.F.*, M. Garrett, P.C. Sokoloff and G. 
Kantvilas. 2021. Description, distribution and 
ecology of the endemic Tasmanian quillwort 
Isoetes jarmaniae, sp. nov. (Isoetaceae). 
Phytotaxa 522: 27–37. https://doi.org/10.11646/
phytotaxa.522.1.3

SCIENCE REVIEW 2021 
PUBLICATIONS

SCIENCE REVIEW 2021     49

https://doi.org/10.1002/evan.21896
https://doi.org/10.21829/azm.2021.3712320
https://doi.org/10.21829/azm.2021.3712320
https://doi.org/10.1017/S0376892920000521
https://doi.org/10.1017/S0376892920000521
https://doi.org/10.4039/tce.2021.28
https://doi.org/10.1016/j.ecolind.2021.107700
https://doi.org/10.1016/j.ecolind.2021.107700
https://doi.org/10.1111/wej.12698
https://doi.org/10.1111/wej.12698
https://doi.org/10.1111/wej.12747
https://doi.org/10.1016/j.hal.2020.101852
https://doi.org/10.1093/ee/nvab042
https://doi.org/10.1093/ee/nvab042
https://doi.org/10.1007/978-3-030-68744-1_4
https://doi.org/10.1007/978-3-030-68744-1_4
https://doi.org/10.1016/j.ecolind.2021.107548
https://doi.org/10.1016/j.ecolind.2021.107548
https://doi.org/10.1098/rstb.2020.0363
https://doi.org/10.1098/rstb.2020.0363
https://scholarsarchive.byu.edu/wnan/vol81/iss4/3
https://scholarsarchive.byu.edu/wnan/vol81/iss4/3
https://doi.org/10.1002/ajb2.1774
https://doi.org/10.1128/MRA.00686-21
https://doi.org/10.1128/MRA.00686-21
https://doi.org/10.3897/zookeys.1044.62722
https://doi.org/10.1080/11956860.2021.1885804
https://doi.org/10.1080/11956860.2021.1885804
https://doi.org/10.22621/cfn.v135i1.2557
https://doi.org/10.11646/phytotaxa.522.1.3
https://doi.org/10.11646/phytotaxa.522.1.3


Caulier, G., J-F Hamel, E.A. Hendrycks, K.E. 
Conlan* and A. Mercier. 2021. Mutualistic 
relationship between the amphipod Stenula 
nordmanni (Stephensen, 1931) and the nephtheid 
coral Gersemia rubiformis (Ehrenberg, 1834). 
Symbiosis 85: 93–104. https://doi.org/10.1007/
s13199-021-00800-5

Cherman, M.A., D.S. Basílio, K.M. Mise, J. 
Frisch, A.B.T. Smith and L.M. Almeida. 2021. 
Liogenys Guérin-Méneville, 1831 (Coleoptera: 
Scarabaeidae: Melolonthinae: Diplotaxini) of 
northern South America and Central America: 
taxonomic overview with four new species. 
Zootaxa 4990: 201–226. https://doi.org/10.11646/
zootaxa.4990.2.1

Clayden, S.R., T. Ahti, R. Pino-Bodas, M. Pitcher, 
B.P. Løfall, J.W. McCarthy and R.T. McMullin. 
2021. First documented occurrences of Cladonia 
krogiana and C. rangiformis in North America. 
Opuscula Philolichenum 20: 25–36.

Cupello, M., C.S. Ribeiro-Costa, F. Génier and 
F.Z. Vaz-de-Mello. 2021. Case 3812 – Choeridium 
latum Boucomont, 1928 (currently Ateuchus latus) 
(Insecta, Coleoptera, Scarabaeidae): proposed 
conservation of the specific name. The Bulletin 
of Zoological Nomenclature 78: 6–16. https://doi.
org/10.21805/bzn.v78.a005

da Silva, L.N., J.M. Saarela, L. Essi and T.T. 
de Souza-Chies. 2022. A comprehensive 
species sampling sheds light on the molecular 
phylogenetics of Calothecinae (Poaceae, 
Pooideae, Poeae): Evidence for a new subtribe 
and multiple genera within the Chascolytrum 
clade. Journal of Systematics and Evolution 
60: 691–712. https://doi.org/10.1111/jse.12750 
[published 07 April 2021]

Darroch, S.A.F., D. Fraser and M.M. Casey. 
2021. The preservation potential of terrestrial 
biogeographic patterns. Proceedings of the Royal 
Society B: Biological Sciences 288: 20202927. 
https://doi.org/10.1098/rspb.2020.2927

Desjardins, É., S. Lai, S. Payette, M. Dubé, P.C. 
Sokoloff, A. St-Louis, M.-P. Poulin, J. Legros, L. 
Sirois, F. Vézina, A. Tam and D. Berteaux. 2021. 
Survey of the vascular plants of Alert (Ellesmere 
Island, Canada), a polar desert at the northern tip 
of the Americas. Check List 17: 181–225. https://
doi.org/10.15560/17.1.181

Fauteux, D., A. Stien, N.G. Yoccoz, E. Fuglei and 
R. Ims. 2021. Climate variability and density-
dependent population dynamics: Lessons from a 
simple High Arctic ecosystem. Proceedings of the 
National Academy of Science 118: e2106635118. 
https://doi.org/10.1073/pnas.2106635118

Fuhrmann, J. and A.B.T. Smith. 2021. 
Compsodactylus Fuhrmann, 2012 (Coleoptera: 
Scarabaeidae: Melolonthinae): distributional 
notes and a new species. Zootaxa 4990: 387–393. 
https://doi.org/10.11646/zootaxa.4990.2.12

Goldsmit, J., R.W. Schlegel, K. Filbee-Dexter, 
K.A. MacGregor, L.E. Johnson, C.J. Mundy, 
A.M. Savoie, C.W. McKindsey, K.L. Howland 
and P. Archambault. 2021. Kelp in the Eastern 
Canadian Arctic: current and future predictions of 
habitat suitability and cover. Frontiers in Marine 
Science 8: 742209. https://doi.org/10.3389/
fmars.2021.742209

Grebennikov, V.V. and R.S. Anderson. 2021. 
Yagder serratus, a new eyeless weevil from 
Mexico and the non-monophyly of Brachycerinae, 
the evolutionary twilight zone of true weevils 
(Coleoptera: Curculionidae). Acta Entomologica 
Musei Nationalis Pragae 61: 363–374. https://doi.
org/10.37520/aemnp.2021.021

Grebennikov, V.V. and A.B.T Smith. 2021. A new 
hypothesis on the evolution of the hybosorid 
beetle capacity to conglobate their bodies 
into a tight ball (Coleoptera: Scarabaeoidea). 
Fragmenta Entomologica 53: 299–310. https://doi.
org/10.13133/2284-4880/570

Hauser, F.E., K.L. Ilves, R.K. Schott, E. Alvi, H. 
López-Fernández and B.S.W. Chang. 2021. 
Evolution, inactivation and loss of short 
wavelength-sensitive opsin genes during the 
diversification of Neotropical cichlids. Molecular 
Ecology 30: 1688–1703. https://doi.org/10.1111/
mec.15838

Jazdzewska, AM., T. Horton, E. Hendrycks, T. 
Mamos, A.C. Driskell, S. Brix and A.P. Martínez. 
2021. Pandora’s box in the deep sea – intraspecific 
diversity patterns and distribution of two 
congeneric scavenging amphipods. Frontiers 
in Marine Science 8: 750180. https://doi.
org/10.3389/fmars.2021.750180

Khalaji-Pirbalouty, V. and J.-M. Gagnon. 2021. 
A new species of Dynoides Barnard, 1914 
(Crustacea, Isopoda, Sphaeromatidae) from 
Canada, with notes on geographic distribution of 
the north-eastern Pacific Ocean species. Marine 
Biology Research 17: 12–20. https://doi.org/10.108
0/17451000.2021.1892766

Maslovat, C.Y., R. Batten, D.F. Brunton* and P.C. 
Sokoloff. 2021. Distribution, status and habitat 
characteristics of Columbia Quillwort (Isoetes 
minima, Isoetaceae) in Canada. Canadian 
Field-Naturalist 135(3): 293–304. https://doi.
org/10.22621/cfn.v135i3.2621

McMullin, R.T. and D. Kraus. 2021. Canada’s 
endemic lichens and allied fungi. Evansia 38(4): 
159–173. https://doi.org/10.1639/0747-9859-
38.4.159

McMullin, R.T. and L. Sharp. 2021. Lichens of 
Canada exsiccati, fascicle II, nos. 26–75. Opuscula 
Philolichenum 20: 88–99.

McMullin, R.T., H.R. Dorval, L.J. Gillespie, T.L. 
Knight, J.C. Lendemer, J.R. Maloles and P.C. 
Sokoloff. 2021. New and interesting Canadian 
lichens and allied fungi III: Reports from 
Newfoundland and Labrador, Nova Scotia, 
Nunavut, Prince Edward Island, Ontario, and 
Quebec. Opuscula Philolichenum 20: 7–18.

Peterson, P.M., R.J. Soreng, K. Romaschenko, 
P. Barberá, A. Quintanar, C. Aedo and J.M. 
Saarela. 2022. Phylogeny and biogeography 
of Calamagrostis (Poaceae: Pooideae: 
Poeae: Agrostidinae), description of a new 
genus, Condilorachia (Calothecinae), and 
expansion of Greeneochloa and Pentapogon 
(Echinopogoninae). Journal of Systematics 
and Evolution. https://doi.org/10.1111/jse.12819 
[published 11 December 2021]

Poirier, M., D. Fauteux, G. Gauthier, F. Domine 
and J.-F. Lamarre. 2021. Snow hardness impacts 
intranivean locomotion of arctic small mammals. 
Ecosphere 12(11): e03835. https://doi.org/10.1002/
ecs2.3835

Poulin, M.* and P.B. Hamilton. 2021. New 
scanning electron microscopic evidence of valve 
features for Fallacia pygmaea (Kützing) Stickle 
& Mann (Bacillariophyceae). Nova Hedwigia, 
Beiheft 151: 107–117. https://doi.org/10.1127/nova-
suppl/2021/107

Smeeton, J., N. Natarajan, A. Naveen Kumar, T. 
Miyashita, P. Baddam, P. Fabian, D. Graf and J.G. 
Crump. 2021. Zebrafish model for spondylo-
megaepiphyseal-metaphyseal dysplasia reveals 
post-embryonic roles of Nkx3.2 in the skeleton. 
Development 148: dev193409. https://doi.
org/10.1242/dev.193409

Smith, A.B.T. 2021. Two new species 
of Phalangogonia Burmeister, 1844 
(Coleoptera: Scarabaeidae: Rutelinae). The 
Coleopterists Bulletin 75: 259–265. https://doi.
org/10.1649/0010-065X-75.1.259

Smith, A.B.T. and Cherman, M.A. 2021. Review 
of the genus Pacuvia Curtis, 1844 (Coleoptera: 
Scarabaeidae: Melolonthinae: Diplotaxini). Revista 
Chilena de Entomología 47: 955–963. https://doi.
org/10.35249/rche.47.4.21.21

Smith, K.J., C.N. Trueman, C.A.M. France, J.P. 
Sparks, A.C. Brownlow, M. Dähne, N.J. Davison, 
G. Guðmundsson, K. Khidas, A.C. Kitchener, B.W. 
Langeveld, V. Lesage, H.J.M. Meijer, J.J. Ososky, 
R.C. Sabin, Z.L. Timmons, G.A. Víkingsson, 
F.W. Wenzel and M.J. Peterson. 2021. Stable 
isotope analysis of specimens of opportunity 
reveals ocean-scale site fidelity in an elusive 
whale species. Frontiers in Conservation 
Science 2: 653766. https://doi.org/10.3389/
fcosc.2021.653766

SCIENCE REVIEW 2021 
PUBLICATIONS

50    SCIENCE REVIEW 2021     

https://doi.org/10.1007/s13199-021-00800-5
https://doi.org/10.1007/s13199-021-00800-5
https://doi.org/10.11646/zootaxa.4990.2.1
https://doi.org/10.11646/zootaxa.4990.2.1
https://doi.org/10.21805/bzn.v78.a005
https://doi.org/10.21805/bzn.v78.a005
https://doi.org/10.1111/jse.12750
https://doi.org/10.1098/rspb.2020.2927
https://doi.org/10.15560/17.1.181
https://doi.org/10.15560/17.1.181
https://doi.org/10.1073/pnas.2106635118
https://doi.org/10.11646/zootaxa.4990.2.12
https://doi.org/10.3389/fmars.2021.742209
https://doi.org/10.3389/fmars.2021.742209
https://doi.org/10.37520/aemnp.2021.021
https://doi.org/10.37520/aemnp.2021.021
https://doi.org/10.13133/2284-4880/570
https://doi.org/10.13133/2284-4880/570
https://doi.org/10.1111/mec.15838
https://doi.org/10.1111/mec.15838
https://doi.org/10.3389/fmars.2021.750180
https://doi.org/10.3389/fmars.2021.750180
https://doi.org/10.1080/17451000.2021.1892766
https://doi.org/10.1080/17451000.2021.1892766
https://doi.org/10.22621/cfn.v135i3.2621
https://doi.org/10.22621/cfn.v135i3.2621
https://doi.org/10.1639/0747-9859-38.4.159
https://doi.org/10.1639/0747-9859-38.4.159
https://doi.org/10.1111/jse.12819
https://doi.org/10.1002/ecs2.3835
https://doi.org/10.1002/ecs2.3835
https://doi.org/10.1127/nova-suppl/2021/107
https://doi.org/10.1127/nova-suppl/2021/107
https://doi.org/10.1242/dev.193409
https://doi.org/10.1242/dev.193409
https://doi.org/10.1649/0010-065X-75.1.259
https://doi.org/10.1649/0010-065X-75.1.259
https://doi.org/10.35249/rche.47.4.21.21
https://doi.org/10.35249/rche.47.4.21.21
https://doi.org/10.3389/fcosc.2021.653766
https://doi.org/10.3389/fcosc.2021.653766


Soreng, R.J., L.J. Gillespie, E.A. Boudko and E. 
Cabi. 2022. Biogeography, timing, and life-history 
traits in the PPAM clade: Coleanthinae (syn. 
Puccinelliinae), Poinae, Alopecurinae superclade, 
Miliinae, and Avenulinae and Phleinae (Poaceae, 
Pooideae, Poeae). Journal of Systematics and 
Evolution 60: 591–620. https://doi.org/10.1111/
jse.12811 [published 16 October 2021]

Sylvester, S., R.J. Soreng and L.J. Gillespie. 2021. 
Resolving páramo Poa (Poaceae): morphometric 
and phylogenetic analysis of the ‘Cucullata 
complex’ of north-west South America. Botanical 
Journal of the Linnaean Society 197: 104–146. 
https://doi.org/10.1093/botlinnean/boab027

Van de Vijer, B., P.B. Hamilton and H. Lange-
Bertalot. 2021.Observations and typification 
of Tryblionella plana (W.Smith) Pelletan 
(Bacillariaceae, Bacillariophyta). Notulae Algarum 
210: 1–4.

Van de Vijver, B., P.B. Hamilton and W.-H. Kusber. 
2021. Corrections in the description of Stauroneis 
crassula (Stauroneidaceae, Bacillariophyta). 
Notulae Algarum 206: 1–2.

Van de Vijver, B., T.M. Schuster, W.-H. Kusber, P.B. 
Hamilton, C.E. Wetzel and L. Ector. 2021. Revision 
of European Brachysira species (Brachysiraceae, 
Bacillariophyta): I. The Brachysira microcephala - 
B. neoexilis enigma. Botany Letters 168: 467–484. 
https://doi.org/10.1080/23818107.2021.1909499

Wigle, R.D., Y.F. Wiersma, A. Arsenault and 
R.T. McMullin. 2021. Drivers of arboreal lichen 
community structure and diversity on Abies 
balsamea and Betula alleghaniensis in the Avalon 
Forest Ecoregion, Newfoundland. Botany 99: 
43–54. https://doi.org/10.1139/cjb-2020-0061

CANADIAN MUSEUM OF NATURE 
RESEARCH ASSOCIATES

Alda, F., W.B. Ludt, D.J. Elias, C.D. McMahan and 
P. Chakrabarty. 2021. Comparing ultra-conserved 
elements and exons for phylogenomic analysis 
of Middle American cichlids: when data agree to 
disagree. Genome Biology and Evolution. https://
doi.org/10.1093/gbe/evab161

Argus, G.W., I.V. Belyaeva and K.N. Gandhi. 2021. 
Identity of Salix chilensis Molina (Salicaceae). 
Skvortsovia: International Journal of Salicology 
and Plant Biology 7: 1–14. https://doi.
org/10.51776/2309-6500_2021_7_3_1

Arnaout, B., E.M. MacKenzie, K.E. Lantigua, K. 
Brzezinski, I.W. McKinnell and H.C. Maddin. 2022. 
The histology of sutures in chicken skulls: Types, 
conservation, and ontogeny. Journal of Anatomy 
240: 503–515. https://doi.org/10.1111/joa.13574 
[published 19 October 2021]

Arnaout, B., K.E. Lantigua, E.M. MacKenzie, I.W. 
McKinnell and H.C. Maddin. 2021. Development of 
the chicken skull: A complement to the external 
staging table of Hamburger and Hamilton. The 
Anatomical Record 304: 2726–2740. https://doi.
org/10.1002/ar.24603

Baker, C.F., C. Riva Rossi, P. Quiroga, E. White, 
P. Williams, J. Kitson, C.M. Bice, C.B. Renaud, 
I. Potter, F.J. Neira and C. Baigún. 2021. 
Morphometric and physical characteristics 
distinguishing adult Patagonian lamprey, Geotria 
macrostoma from the pouched lamprey, Geotria 
australis. PLOS ONE 16: e0250601. https://doi.
org/10.1371/journal.pone.0250601

Brodo, I.M. 2021. Calogaya schistidii (Ascomycota, 
Teloschistaceae), a lichen new to North America 
from the Northern Rocky Mountains. Evansia 
38:28–31. https://doi.org/10.1639/0747-9859-
38.1.28

Brodo, I.M. and J.P. Bennett. 2021. Remembering 
Clifford Major Wetmore (1934–2020). 
The Bryologist 124:172–177. https://doi.
org/10.1639/0007-2745-124.2.172

Brodo, I.M. 2021. Xerotrema megalospora 
(Ascomycetes: Odontotremataceae), a new 
fungus for Canada. Evansia 37: 152–155. https://
doi.org/10.1639/0747-9859-37.4.152

Brunton, D.F. and F. Rumsey. 2021. Isoetes ×jermyi 
hyb nov. (Isoetaceae), a new quillwort (lycophyte) 
hybrid from western Europe. Botany Letters 168: 
503–511. https://doi.org/10.1080/23818107.2021.1
907223

Buckner, J.C., R.C. Sanders, B.C. Faircloth and P. 
Chakrabarty. 2021. Science Forum: The critical 
importance of vouchers in genomics. Elife. https://
doi.org/10.7554/elife.68264

Chakrabarty, P., U.R. Desai, C. Peck, C. Mah, R. 
Singer, R. Downey, E. Rodriguez and P.J. Bart. 
2021. Preliminary checklist of the undersea fauna 
of the Ross Sea Antarctic Continental Shelf. 
Miscellaneous Publication of the University of 
Michigan Museum of Zoology 209: 1–11. 

Conlan, K.E. 2021. New genera for species 
of Jassa Leach (Crustacea: Amphipoda) and 
their relationship to a revised Ischyrocerini. 
Zootaxa 4921: 1–72. https://doi.org/10.11646/
zootaxa.4921.1.1

Conlan, K.E., A. Desiderato and J. Beermann. 
2021. Jassa (Crustacea: Amphipoda): a new 
morphological and molecular assessment of 
the genus. Zootaxa 4939: 1–191. https://doi.
org/10.11646/zootaxa.4939.1.1

Ferrari, R.R., T.M. Onuferko and C.D. Zhu. 2021. 
Description of a gynander of Colletes hedini 
(Hymenoptera: Colletidae) from the Qinghai-
Tibetan Plateau, China: the first record of 
gynandromorphism for the genus after 30 years. 
Far Eastern Entomologist 440: 1–12.

Gastineau, R., G. Hansen, M. Poulin, C. Lemieux, 
M. Turmel, J.-F. Bardeau, V. Leignel, Y. Hardivillier, 
M. Morançais, J. Fleurence, P. Gaudin, V. Méléder, 
E.J. Cox, N.A. Davidovich, O.I. Davidovich, A. 
Witkowski, I. Kaczmarska, J.M. Ehrman, E. Soler 
Onís, A.M. Quintana, M. Mucko, S. Mordret, 
D. Sarno, B. Jacquette, C. Falaise, J. Séveno, 
N.L. Lindquist, P.S. Kemp, E. Eker-Develi, M. 
Konucu and J.-L. Mouget. 2021. Haslea silbo, a 
novel cosmopolitan species of blue diatoms. 
Biology 10(4): 328. https://doi.org/10.3390/
biology10040328

Ivie, M.A., R. Aalbu, M.V.L. Barclay, M.A. Johnston, 
M.J. Kamiński, K. Kanda and D. Iwan. 2021. 
Placement of the orphan genus Asiopus Sharp, 
1891 (Coleoptera: Tenebrionidae: Adeliini/
Platynotini) and the synonymy of Alaetrinus Iwan, 
1995. The Coleopterists Bulletin 75: 594–598. 
https://doi.org/10.1649/0010-065X-75.3.594

Levin, G.A. 2021. Typifications of Malesian 
Putranjivaceae. Gardens’ Bulletin Singapore 73: 
375–398. https://doi.org/10.26492/gbs73(2).2021-
09

Levin, G.A. and V.G. Sagun. 2021. Proposal to 
conserve the name Acalypha wilkesiana against 
A. tricolor (Euphorbiaceae). Taxon 70: 435–436. 
https://doi.org/10.1002/tax.12482

Levin, G.A. and V.G. Sagun. 2021. Proposal 
to reject the name Acalypha supera 
(Euphorbiaceae). Taxon 70: 436–437. https://doi.
org/10.1002/tax.12483

Liebherr, J.K. and M.A. Ivie. 2021. Two new 
Platynus Bonelli (Coleoptera: Carabidae: Platynini) 
from Nevis and St. Kitts, Lesser Antilles. The 
Coleopterists Bulletin 75: 59–74. https://doi.
org/10.1649/0010-065X-75.1.59

McMahan, C.D., D.J. Elías, Y, Li, O. Domínguez-
Domínguez, S. Rodriguez-Machado, A. Morales-
Cabrera, D. Velásquez-Ramírez, K.R. Piller and 
P. Chakrabarty and W.A. Matamoros. 2021. 
Molecular systematics of the Awaous banana 
complex (River Gobies; Teleostei: Oxudercidae). 
Journal of Fish Biology 99: 970–979. https://doi.
org/10.1111/jfb.14783

Montero-Muñoz, I., G.A. Levin and J.M. 
Cardiel. 2022. Four new species of Acalypha 
L. (Euphorbiaceae, Acalyphoideae) from 
Madagascar, with notes about their conservation 
status. South African Journal of Botany 146: 
634–642. https://doi.org/10.1016/j.sajb.2021.11.052 
[published 11 December 2021]

SCIENCE REVIEW 2021 
PUBLICATIONS

SCIENCE REVIEW 2021     51

https://doi.org/10.1111/jse.12811
https://doi.org/10.1111/jse.12811
https://doi.org/10.1093/botlinnean/boab027
https://doi.org/10.1080/23818107.2021.1909499
https://doi.org/10.1139/cjb-2020-0061
https://doi.org/10.1093/gbe/evab161
https://doi.org/10.1093/gbe/evab161
https://doi.org/10.51776/2309-6500_2021_7_3_1
https://doi.org/10.51776/2309-6500_2021_7_3_1
https://doi.org/10.1111/joa.13574
https://doi.org/10.1002/ar.24603
https://doi.org/10.1002/ar.24603
https://doi.org/10.1371/journal.pone.0250601
https://doi.org/10.1371/journal.pone.0250601
https://doi.org/10.1639/0747-9859-38.1.28
https://doi.org/10.1639/0747-9859-38.1.28
https://doi.org/10.1639/0007-2745-124.2.172
https://doi.org/10.1639/0007-2745-124.2.172
https://doi.org/10.1639/0747-9859-37.4.152
https://doi.org/10.1639/0747-9859-37.4.152
https://doi.org/10.1080/23818107.2021.1907223
https://doi.org/10.1080/23818107.2021.1907223
https://doi.org/10.7554/elife.68264
https://doi.org/10.7554/elife.68264
https://doi.org/10.11646/zootaxa.4921.1.1
https://doi.org/10.11646/zootaxa.4921.1.1
https://doi.org/10.11646/zootaxa.4939.1.1
https://doi.org/10.11646/zootaxa.4939.1.1
https://doi.org/10.3390/biology10040328
https://doi.org/10.3390/biology10040328
https://doi.org/10.1649/0010-065X-75.3.594
https://doi.org/10.26492/gbs73(2).2021-09
https://doi.org/10.26492/gbs73(2).2021-09
https://doi.org/10.1002/tax.12482
https://doi.org/10.1002/tax.12483
https://doi.org/10.1002/tax.12483
https://doi.org/10.1649/0010-065X-75.1.59
https://doi.org/10.1649/0010-065X-75.1.59
https://doi.org/10.1111/jfb.14783
https://doi.org/10.1111/jfb.14783
https://doi.org/10.1016/j.sajb.2021.11.052


Murray, A.M. and R.B. Holmes. 2021. A new 
species of claroteid catfish (Siluriformes: 
Claroteidae) from the Eocene of Egypt, (Africa) 
indicates continental differences in tempo 
of catfish evolution. Journal of Vertebrate 
Paleontology 41: e1979021 . https://doi.org/10.108
0/02724634.2021.1979021

Onuferko, T.M. 2021. Anomalously pale-haired 
specimens in three genera of cleptoparasitic bees 
(Hymenoptera: Apidae: Nomadinae). The Great 
Lakes Entomologist 54: 53–57.

Onuferko, T.M. and G. Hutchings. 2021. Discovery 
and description of the hospicidal first instar of 
Epeolus americanus (Cresson) (Hymenoptera: 
Apidae), a cleptoparasite of Colletes consors 
mesocopus Swenk (Hymenoptera: Colletidae). 
Journal of the Entomological Society of 
Ontario 152: 1–13.

Onuferko, T.M., L. Packer and J.A. Genar. 2021. 
Brachymelecta Linsley, 1939, previously the rarest 
North American bee genus, was described from 
an aberrant specimen and is the senior synonym 
for Xeromelecta Linsley, 1939. European Journal 
of Taxonomy 754: 1–51. https://doi.org/10.5852/
ejt.2021.754.1393

Renaud, P.E., J.M. Węsławski and K.E. Conlan. 
2021. Ecology of Arctic shallow subtidal and 
intertidal benthos. In D.N. Thomas (Ed.). Arctic 
Ecology. Wiley-Blackwell, pp. 289–324. https://
doi.org/10.1002/9781118846582.ch11

Ribeiro, L., I. Benyoucef, M. Poulin, B. Jesus, 
P. Rosa, V. Méléder, G. Du and L. Barillé. 2021. 
Spatio-temporal variation of microphytobenthos 
biomass, diversity and assemblage structure 
in the Loire Estuary, France. Aquatic Microbial 
Ecology 87: 61–77. https://doi.org/10.3354/
ame01971

Riva Rossi, C., C.B. Renaud, F.J. Neira, C. Baigún, 
C.F. Baker, P. Quiroga and I. Potter. 2022. On 
the invalid resurrection of the lamprey genus 
Exomegas Gill, 1883. Journal of Fish Biology 
100: 831–834. https://doi.org/10.1111/jfb.14975 
[published 9 December 2021]

Rodriguez-Machado, S., T.M. Rodriguez-Cabrera 
and P. Chakrabarty. 2021. Identity of fish fry from 
the “Tetí” fishery in Eastern Cuba. Caribbean 
Journal of Science 51: 194–201. https://doi.
org/10.18475/cjos.v51i2.a6

Tait, V., K. Conlan and S. Dittmann. 2021. 
Tanaididae (Crustacea, Tanaidacea, 
Tanaidomorpha, Tanaidoidea) on a floating dock, 
West Beach, Adelaide, South Australia: introduced 
or indigenous? Zootaxa 4996: 83–125. https://doi.
org/10.11646/zootaxa.4996.1.3

Zarei, F., H.R. Esmaeili, K. Abbasi, G. Sayyadzadeh, 
S. Eagderi and B.W. Coad. 2021. Genealogical 
concordance, comparative species delimitation, 
and the specific status of the Caspian pipefish 
Syngnathus caspius (Teleostei: Syngnathidae). 
Marine Ecology 42: e12624. https://doi.org/10.1111/
maec.12624

OTHER AUTHORS

Atwood, J.J. 2021. Archidium ohioense confirmed 
in Missouri. Missouriensis 39: 10–12. [†]

Barrios-Izás, M.A. and J.J. Morrone. 2021. 
Systematics and biogeography of the New World 
genus Plumolepilius (Coleoptera: Curculionidae). 
Diversity 13: 596. https://doi.org/10.3390/
d13110596 [†]

Belland, R.J. and R.T. Caners. 2021. Patterns of 
rare moss diversity and distribution in Alberta. 
Botany 99: 695–711. https://doi.org/10.1139/cjb-
2021-0018 [†]

Bro-Jørgensen, M.H., X. Keighley, H. Ahlgren, C.H. 
Scharff-Olsen, A. Rosing-Asvid, R. Dietz, S.H. 
Ferguson, A.B. Gotfredsen, P. Jordan, A. Glykou, 
K. Lidén and M.T. Olsen. 2021. Genomic sex 
identification of ancient pinnipeds using the dog 
genome. Journal of Archaeological Science 127: 
105321. https://doi.org/10.1016/j.jas.2020.105321 
[†]

David, W.N., P. Nick and C. Darren. 2021. 
Phenotypes and distribution of yellow-pine 
chipmunk (Neotamias amoenus) of hybrid 
ancestry from the Rocky Mountains of Canada. 
Western North American Naturalist 81: 328–343. 
https://doi.org/10.3398/064.081.0303 [†]

de Castro Pecci-Maddalena, I.S. and P.E. Skelley. 
2021. Toward a natural classification of Tritomini: 
Are there hidden tribes within the genus 
Tritoma Fabricius (Coleoptera: Erotylidae)? The 
Coleopterists Bulletin 75: 629–641. https://doi.
org/10.1649/0010-065X-75.3.629 [†]

Desjardins, É., S. Lai, S. Payette, F. Vézina, A. 
Tam and D. Berteaux. 2021. Vascular plant 
communities in the polar desert of Alert 
(Ellesmere Island, Canada): Establishment of a 
baseline reference for the 21st century. Écoscience 
28: 243–267. https://doi.org/10.1080/11956860.20
21.1907974 [#]

Dickinson, T.A., B.X. Yan, S. Han and M. Zarrei. 
2021. Niche shifts, hybridization, polyploidy 
and geographic parthenogenesis in western 
North American hawthorns (Crataegus subg. 
Sanguineae, Rosaceae). Agronomy 11: 2133. 
https://doi.org/10.3390/agronomy1111213 [†]

Favreau, M. 2021. Les hépatiques du Québec et 
du Labrador 1: Liste annotée des espèces. Carnets 
de bryologie, revue de la Société québécoise de 
bryologie 25: 1–38. [†]

Flood, R.L., J.M. Richards, A.J. Gaston and K. 
Zufelt. 2021. ‘Canadian Arctic flyway’–possible 
route for Short-tailed Shearwater to access North 
Atlantic? Dutch Birding 43: 198–202. [†]

Franceschini, L., A. Aguiar, A.C. Zago, P.d.O.F. 
Yamada, M.B. Ebert and R.J. Da Silva. 2021. 
Three new species of Creptotrema (Trematoda, 
Allocreadiidae) with an amended diagnosis of 
the genus and reassignment of Auriculostoma 
(Allocreadiidae), based on morphological and 
molecular evidence. Parasite 28: 69. https://doi.
org/10.1051/parasite/2021065 [†]

Fraussen, K., C. Delongueville and R. Scaillet. 2021. 
How well are the northern whelks known? The 
genus Anomalisipho Dautzenberg & H. Fischer, 
1912 (Gastropoda: Buccinidae) in the North 
Atlantic Ocean. Novapex (Jodoigne) 22: 1–23. [†]

Gagnon, D.K., E.A. Kasl, W.C. Preisser, L.K. Belden 
and J.T. Detwiler. 2021. Morphological and 
molecular characterization of Quinqueserialis 
(Digenea: Notocotylidae) species diversity in 
North America. Parasitology 148: 1083–1091. 
https://doi.org/10.1017/S0031182021000792 [#]

Galán López, A.B., A. Burke and S. Costamagno. 
2021. The ecomorphology of Caribou (Rangifer 
tarandus): a geometric morphometric study 
[version 1; peer review: 1 approved with 
reservations]. Open Research Europe 1: 99. 
https://doi.org/10.12688/openreseurope.13782.1 [†]

Gausmann, P. 2021. Synopsis of global fresh and 
brackish water occurrences of the bull shark 
Carcharhinus leucas Valenciennes, 1839 (Pisces: 
Carcharhinidae), with comments on distribution 
and habitat use. Integrative Systematics: Stuttgart 
Contributions to Natural History 4: 55–213. https://
doi.org/10.18476/2021.423083 [†]

Germann, C. 2021. Two new Cotasteromimina 
from Borneo (Coleoptera, Curculionidae: 
Molytinae). Zootaxa 4933: 567–574. https://doi.
org/10.11646/zootaxa.4933.4.7 [†]

Giachino, P.M., G. Allegro and P. Moret. 2021. 
New data on the genus Oxytrechus Jeannel, 
1927, with description of seven new species from 
Colombia and Ecuador (Coleoptera: Carabidae: 
Trechinae). Integrative Systematics: Stuttgart 
Contributions to Natural History 2: 39–58. https://
doi.org/10.18476/insy.v02.a3 [†]

González-Alvarado, A. and F.Z. Vaz-de-Mello. 
2021. Towards a comprehensive taxonomic 
revision of the Neotropical dung beetle 
subgenus Deltochilum (Deltohyboma) Lane, 
1946 (Coleoptera: Scarabaeidae: Scarabaeinae): 
Division into species-groups. PLOS ONE 16: 
e0244657. https://doi.org/10.1371/journal.
pone.0244657 [†]

SCIENCE REVIEW 2021 
PUBLICATIONS

52    SCIENCE REVIEW 2021     

https://doi.org/10.1080/02724634.2021.1979021
https://doi.org/10.1080/02724634.2021.1979021
https://doi.org/10.5852/ejt.2021.754.1393
https://doi.org/10.5852/ejt.2021.754.1393
https://doi.org/10.1002/9781118846582.ch11
https://doi.org/10.1002/9781118846582.ch11
https://doi.org/10.3354/ame01971
https://doi.org/10.3354/ame01971
https://doi.org/10.1111/jfb.14975
https://doi.org/10.18475/cjos.v51i2.a6
https://doi.org/10.18475/cjos.v51i2.a6
https://doi.org/10.11646/zootaxa.4996.1.3
https://doi.org/10.11646/zootaxa.4996.1.3
https://doi.org/10.1111/maec.12624
https://doi.org/10.1111/maec.12624
https://doi.org/10.3390/d13110596
https://doi.org/10.3390/d13110596
https://doi.org/10.1139/cjb-2021-0018
https://doi.org/10.1139/cjb-2021-0018
https://doi.org/10.1016/j.jas.2020.105321
https://doi.org/10.3398/064.081.0303
https://doi.org/10.1649/0010-065X-75.3.629
https://doi.org/10.1649/0010-065X-75.3.629
https://doi.org/10.1080/11956860.2021.1907974
https://doi.org/10.1080/11956860.2021.1907974
https://doi.org/10.3390/agronomy1111213
https://doi.org/10.1051/parasite/2021065
https://doi.org/10.1051/parasite/2021065
https://doi.org/10.1017/S0031182021000792
https://doi.org/10.12688/openreseurope.13782.1
https://doi.org/10.18476/2021.423083
https://doi.org/10.18476/2021.423083
https://doi.org/10.11646/zootaxa.4933.4.7
https://doi.org/10.11646/zootaxa.4933.4.7
https://doi.org/10.18476/insy.v02.a3
https://doi.org/10.18476/insy.v02.a3
https://doi.org/10.1371/journal.pone.0244657
https://doi.org/10.1371/journal.pone.0244657


Graham, B.A., C. Cicero, D. Strickland, J.G. 
Woods, H. Coneybeare, K.M. Dohms, I. Szabo and 
T.M. Burg. 2021. Cryptic genetic diversity and 
cytonuclear discordance characterize contact 
among Canada Jay (Perisoreus canadensis) 
morphotypes in western North America. 
Biological Journal of the Linnean Society 132: 
725–740. https://doi.org/10.1093/biolinnean/
blaa223 [†]

Hespenheide, H.A. 2021. A new Piazorhinus 
Schoenherr, 1836 from Arizona and New Mexico 
(Coleoptera: Curculionidae: Curculioninae). The 
Coleopterists Bulletin 75: 497–500. https://doi.
org/10.1649/0010-065X-75.2.497 [†]

Jansen, M.A., S. Niverty, N. Chawla and N.M. Franz. 
2021. Reducing the risk of rostral bending failure 
in Curculio Linnaeus, 1758. Acta Biomaterialia 
126: 350–371. https://doi.org/10.1016/j.
actbio.2021.03.029 [†]

Johnson, A.C., R.E. Glasford, M.L. Mcbride, A. 
Shook, J.B. Grizzle, A.N. Triplett, S.M. Mongold 
and J.L. Carr. 2021. New distribution records for 
turtles in northern Louisiana, USA. Herpetological 
Review 52: 588–591. [†]

Keighley, X., M.H. Bro-Jørgensen, H. Ahlgren, 
P. Szpak, M.M. Ciucani, F. Sánchez Barreiro, L. 
Howse, A.B. Gotfredsen, A. Glykou, P. Jordan, K. 
Lidén and M.T. Olsen. 2021. Predicting sample 
success for large-scale ancient DNA studies on 
marine mammals. Molecular Ecology Resources 
21: 1149–1166. https://doi.org/10.1111/1755-
0998.13331 [†]

Khalaji-Pirbalouty, V. and N.L. Bruce. 2021. 
Redescription of the type species of the genus 
Cassidinidea Hansen, 1905 (Crustacea: Isopoda: 
Sphaeromatidae), with notes on geographic 
distribution of the New World species. Marine 
Biology Research 17: 494–502. https://doi.org/10.1
080/17451000.2021.1990958 [†]

Kharel, B.P. and S.K. Sarkar. 2021. World checklist 
and key to Indian species with a new record 
of Tiniocellus Péringuey, 1901(Coleoptera: 
Scarabaeidae) from India. Journal of Asia-Pacific 
Biodiversity 14: 321–327. https://doi.org/10.1016/j.
japb.2021.04.006 [†]

Lago, P.K. 2021. A review of Central American 
Astaena (Coleoptera: Scarabaeidae: 
Melolonthinae: Sericini), with descriptions of 
new species. Transactions of the American 
Entomological Society 147: 209-471. https://doi.
org/10.3157/061.147.0201 [†]

Lawrence, J.F. and A. Slipinski. 2021. ‘Enicmus’ 
Thomson (Coleoptera: Latridiidae) in Australia, 
with descriptions of three new species. The 
Australian Entomologist 48: 161–186. [†]

León-Tapia, M.Á. 2021. Environmental niche 
differentiation and paleodistribution of the 
rare montane woodrats of the genus Nelsonia 
(Rodentia: Cricetidae). Mammalian Biology 101: 
521–530. https://doi.org/10.1007/s42991-021-
00130-5 [†]

Love, M.S., J.J. Bizzarro, A.M. Cornthwaite, B.W. 
Frable and K.P. Maslenikov. 2021. Checklist of 
marine and estuarine fishes from the Alaska–
Yukon Border, Beaufort Sea, to Cabo San 
Lucas, Mexico. Zootaxa 5053: 1–285. https://doi.
org/10.11646/zootaxa.5053.1.1 [†]

Lubinski, P., M. and A. Scholz, T. 2021. Tui 
Chub (Siphateles bicolor) are native to the 
Columbia River Basin in Washington State. 
Northwest Science 94: 243–255. https://doi.
org/10.3955/046.094.0303 [†]

Luethje, M. and J. Snyder. 2021. Climate-related 
morphological changes in Pantocsekiella 
(Mediophyceae) spanning 0-1.2 Ma in the Lake 
El’gygytgyn, northeastern Russia including 
Pantocsekiella elgygytgynensis sp. nov. 
Phytotaxa 478: 67–91. https://doi.org/10.11646/
phytotaxa.478.1.5 [†]

Matthews, C.J.D., F.J. Longstaffe, J.W. Lawson 
and S.H. Ferguson. 2021. Distributions of Arctic 
and Northwest Atlantic killer whales inferred 
from oxygen isotopes. Scientific Reports 11: 6739. 
https://doi.org/10.1038/s41598-021-86272-5 [†]

Matthews, C.J.D., J.W. Lawson and S.H. Ferguson. 
2021. Amino acid δ15N differences consistent with 
killer whale ecotypes in the Arctic and Northwest 
Atlantic. PLOS ONE 16: e0249641. https://doi.
org/10.1371/journal.pone.0249641 [†]

Megna, Y.S., Y. Lamoth-Mayet, M.S. Caterino and 
T. Lackner. 2021. Phelister Marseul, 1854 in Cuba: 
first West Indies records of Phelister completus 
Schmidt, 1893, and notes on other Cuban species 
(Coleoptera, Histeridae, Histerinae). Check List 17: 
39–44. https://doi.org/10.15560/17.1.39 [†]

Mezali, K., A.S. Thandar and I. Khodja. 2021. On 
the taxonomic status of Holothuria (Holothuria) 
tubulosa (ss) from the Algerian coast with the 
description of a new Mediterranean species, 
Holothuria (Holothuria) algeriensis n. sp. 
(Echinodermata: Holothuroidea: Holothuriidae). 
Zootaxa 4981: 89–106. https://doi.org/https://doi.
org/10.11646/zootaxa.4981.1.4 [†]

Mitchell, J.K., I. Garrido-Benavent, L. Quijada and 
D.H. Pfister. 2021. Sareomycetes: more diverse 
than meets the eye. IMA Fungus 12: 6. https://doi.
org/10.1186/s43008-021-00056-0 [†]

Moctezuma, V., B. Hernandez, J.L. Sánchez-
Huerta, J.L. Navarrete-Heredia and P.A. Martínez-
Rodríguez. 2021. Onthophagus acernorus 
(Coleoptera: Scarabaeidae: Scarabaeinae: 
Onthophagini), a new dung beetle species from 
Jalisco, Mexico. Zootaxa 5067: 122–128. https://
doi.org/10.11646/zootaxa.5067.1.8 [†]

Natola, L., A. Curtis, J. Hudon and T.M. Burg. 2021. 
Introgression between Sphyrapicus nuchalis and 
S. varius sapsuckers in a hybrid zone in west-
central Alberta. Journal of Avian Biology 52. 
https://doi.org/10.1111/jav.02717 [†]

Pancini, L. 2021. A new species of the genus 
Erebaces Pascoe, 1871 (Curculionidae, Molytinae, 
Cryptorhynchini) from the Philippines. Journal of 
Tropical Coleopterology 2: 9–16. [†]

Parenti, P. 2021. A checklist of the gobioid fishes 
of the world (Percomorpha: Gobiiformes). Iranian 
Journal of Ichthyology 8(Suppl. 1): 1–480. [†]

Paulsen, M. 2021. Ardella magnaemirabilis 
(Coleoptera: Scarabaeidae: Melolonthinae: 
Ardellini), a new scarabaeoid species, genus 
and tribe from the southwestern United States. 
Insecta Mundi 0903: 1–5 [†]

Pender, J.E., A.L. Hipp, M. Hahn and J.R. Starr. 
2021. Trait evolution rates shape continental 
patterns of species richness in North America’s 
most diverse angiosperm genus (Carex, 
Cyperaceae). Journal of Systematics and 
Evolution 59: 763–775. https://doi.org/10.1111/
jse.12739 [†]

Perreau, M., D. Haelewaters and P. Tafforeau. 
2021. A parasitic coevolution since the Miocene 
revealed by phase-contrast synchrotron X-ray 
microtomography and the study of natural history 
collections. Scientific Reports 11: 2672. https://doi.
org/10.1038/s41598-020-79481-x [†]

Peter, G. 2021. Synopsis of global fresh and 
brackish water occurrences of the bull shark 
Carcharhinus leucas Valenciennes, 1839 (Pisces: 
Carcharhinidae), with comments on distribution 
and habitat use. Integrative Systematics: Stuttgart 
Contributions to Natural History 4: 55–213. https://
doi.org/10.18476/2021.423083 [†]

Pusenkova, A., M. Poirier, D. Kalhor, T. Galstian, G. 
Gauthier and X. Maldague. 2022. Optical design 
challenges of subnivean camera trapping under 
extreme Arctic conditions. Arctic Science 8: 
313–328. https://doi.org/10.1139/as-2021-0012 [†] 
[published 9 December 2021]

Pykälä, J. and S. Lommi. 2021. Lichen flora of 
Finland – short history of Finnish lichenology and 
updated species statistics. Memoranda Societatis 
pro Fauna et Flora Fennica 97: 73–88. [†]

Ratcliffe, B.C., R.D. Cave and J. Mondaca. 2021. 
The dynastine scarab beetles (Coleoptera: 
Scarabaeidae: Dynastinae) of Chile. The 
Coleopterists Bulletin 75: 279–309. https://doi.
org/10.1649/0010-065X-75.2.279 [†]

SCIENCE REVIEW 2021 
PUBLICATIONS

SCIENCE REVIEW 2021     53

https://doi.org/10.1093/biolinnean/blaa223
https://doi.org/10.1093/biolinnean/blaa223
https://doi.org/10.1649/0010-065X-75.2.497
https://doi.org/10.1649/0010-065X-75.2.497
https://doi.org/10.1016/j.actbio.2021.03.029
https://doi.org/10.1016/j.actbio.2021.03.029
https://doi.org/10.1111/1755-0998.13331
https://doi.org/10.1111/1755-0998.13331
https://doi.org/10.1080/17451000.2021.1990958
https://doi.org/10.1080/17451000.2021.1990958
https://doi.org/10.1016/j.japb.2021.04.006
https://doi.org/10.1016/j.japb.2021.04.006
https://doi.org/10.3157/061.147.0201
https://doi.org/10.3157/061.147.0201
https://doi.org/10.1007/s42991-021-00130-5
https://doi.org/10.1007/s42991-021-00130-5
https://doi.org/10.11646/zootaxa.5053.1.1
https://doi.org/10.11646/zootaxa.5053.1.1
https://doi.org/10.3955/046.094.0303
https://doi.org/10.3955/046.094.0303
https://doi.org/10.11646/phytotaxa.478.1.5
https://doi.org/10.11646/phytotaxa.478.1.5
https://doi.org/10.1038/s41598-021-86272-5
https://doi.org/10.1371/journal.pone.0249641
https://doi.org/10.1371/journal.pone.0249641
https://doi.org/10.15560/17.1.39
https://doi.org/https://doi.org/10.11646/zootaxa.4981.1.4
https://doi.org/https://doi.org/10.11646/zootaxa.4981.1.4
https://doi.org/10.1186/s43008-021-00056-0
https://doi.org/10.1186/s43008-021-00056-0
https://doi.org/10.11646/zootaxa.5067.1.8
https://doi.org/10.11646/zootaxa.5067.1.8
https://doi.org/10.1111/jav.02717
https://doi.org/10.1111/jse.12739
https://doi.org/10.1111/jse.12739
https://doi.org/10.1038/s41598-020-79481-x
https://doi.org/10.1038/s41598-020-79481-x
https://doi.org/10.18476/2021.423083
https://doi.org/10.18476/2021.423083
https://doi.org/10.1139/as-2021-0012
https://doi.org/10.1649/0010-065X-75.2.279
https://doi.org/10.1649/0010-065X-75.2.279


Rejman, E.E., R. Kehoe and J.R. Barta. 2021. 
The complete mitochondrial genome sequence 
of Eimeria leuckarti (Eimeriidae, Coccidia, 
Apicomplexa) infecting domestic horses (Equus 
ferus caballus). Mitochondrial DNA Part B 6: 
2867–2869. https://doi.org/10.1080/23802359.20
21.1922318 [#]

Rifkind, J. 2021. Enoclerus hefferni, a new species 
of checkered beetle (Coleoptera: Cleridae: 
Clerinae) from Honduras, with additions to the 
Honduran Enoclerus Gahan fauna. Insecta Mundi 
0847: 1–4. [†]

Ríos, P., J. Cristobo, E. Baker, L. Beazley, T. Culwick 
and E. Kenchington. 2021. Increasing knowledge 
of biodiversity on the orphan seamount: A 
new species of Tedania (Tedaniopsis) Dendy, 
1924. Frontiers in Marine Science 8: https://doi.
org/10.3389/fmars.2021.612857 [†]

Rotolo, J.L., R.P. Snyder, R.K. Imai, J.-M. Répérant 
and J.R. Barta. 2021. Description of a new Eimeria 
species (Apicomplexa: Eimeriidae) responsible for 
clinical coccidiosis in commercial chukar partridge 
(Alectoris chukar). Journal of Parasitology 107: 
648–657. https://doi.org/10.1645/21-17 [†]

Ruiz, A.R. and A.R. van Dam. 2021. A new species 
of Decuanellus Osella (Coleoptera: Curculionidae: 
Molytinae: Lymantini) from Maricao State Forest, 
Puerto Rico. The Coleopterists Bulletin 75: 645–
650. https://doi.org/10.1649/0010-065X-75.3.645 
[#]

Santín, A., M.-J. Uriz, J. Cristobo, J.R. Xavier and P. 
Ríos. 2021. Unique spicules may confound species 
differentiation: taxonomy and biogeography 
of Melonanchora Carter, 1874 and two new 
related genera (Myxillidae: Poecilosclerida) from 
the Okhotsk Sea. PeerJ 9: e12515. https://doi.
org/10.7717/peerj.12515 [†]

Saucier, E.H., S.C. France and L. Watling. 2021. 
Toward a revision of the bamboo corals: Part 
3, deconstructing the Family Isididae. Zootaxa 
5047: 247–272. https://doi.org/10.11646/
zootaxa.5047.3.2 [†]

Sealy, S.G. 2021. Emerging host records and an 
oologist’s speculation on the layhing behaviour of 
the parasitic brown-headed cowbird. Picoides 34: 
14–23. [†]

Sealy, S.G. 2021. Hamilton Mack Laing’s specimen 
of a whooping crane, Grus americana. Archives 
of Natural History 48: 205–214. https://doi.
org/10.3366/anh.2021.0717 [†]

Setliff, G., L. Pancini and A. Bramanti. 2021. 
Review of Eudyasmus, with descriptions of a 
new species from Waigeo Island, Indonesia, 
and a closely related new genus (Coleoptera: 
Curculionidae, Molytinae, Eudyasmini). Fragmenta 
Entomologica 53: 377–390. https://doi.
org/10.13133/2284-4880/542 [†]

Siver, P.A. 2021. Aulacoseira chockii sp. nov., an 
early freshwater centric diatom from the Eocene 
bearing a unique morphology. Diatom Research 
36: 253–263. https://doi.org/10.1080/026924
9X.2021.1982016 [†]

Skelley, P. 2021. A new species of Leptorhyparus 
Howden, 2003 (Coleoptera: Scarabaeidae: 
Aphodiinae: Rhyparini) in amber from the 
Dominican Republic, with comments on extant 
species. Insecta Mundi 0892: 1–7. [†]

Taylor, P. 2021. History and current status of 
Franklin’s ground squirrel in Manitoba and 
elsewhere in Canada. Blue Jay 79: 16–24. [*]

Tello, F., J.R. Verdú, M. Rossini and M. Zunino. 
2021. Onthophagus pilauco sp. nov. (Coleoptera, 
Scarabaeidae): evidence of beetle extinction in 
the Pleistocene–Holocene transition in Chilean 
Northern Patagonia. ZooKeys 1043: 133–145. 
https://doi.org/10.3897/zookeys.1043.61706 [†]

Tello, F., M. Rossini, M. Pino and J.R. Verdú. 2021. 
Nuevos registros fósiles de Onthophagus pilauco 
Tello, Verdú, Rossini y Zunino, 2021 (Coleoptera: 
Scarabaeidae: Scarabaeinae), revelan un patrón 
morfológico único entre los Onthophagus 
americanos. Revista Chilena de Entomología 47: 
935–949. https://doi.org/10.35249/rche.47.4.21.19 
[†]

van Vondel, B.J. 2021. Revision of the 
Nearctic Haliplidae (Coleoptera). Tijdschrift 
voor Entomologie 163: 101–298. https://doi.
org/10.1163/22119434-20202093 [†]

Weller, W. and S.J. Hecnar. 2021. Geographic 
Distribution: Chrysemys picta (Painted Turtle). 
Herpetological Review 52: 573. [†]

Zeldenrust, E.G. and J.R. Barta. 2021. Description 
of the first Klossia species (Apicomplexa: 
Eucoccidiorida: Adeleorina: Adeleidae) infecting 
a pulmonate land snail, Triodopsis hopetonensis 
(Mollusca: Polygyridae), in North America. 
Journal of Parasitology 107: 421–429. https://doi.
org/10.1645/21-3 [#]

Other
CANADIAN MUSEUM OF NATURE 
RESEARCH ASSOCIATES

Desjardins, S.P.A. and A.B. Gotfredsen. 2021. 
Subsistence walrus hunting in Inuit Nunangat 
(Arctic Canada) and Kalaallit Nunaat (Greenland) 
from the 13th century CE to present. In X. 
Keighley, P.D. Jordan, M.T. Olsen and S.P.A. 
Desjardins, (Eds.). The Atlantic walrus: 
multidisciplinary insights into human-animal 
interactions, Academic Press/Elsevier, pp. 121–146. 

Nweeia, M.T. and P. Peeters. 2021. 
Isumaqatigingniq: building a transformational 
science education model to engage the next 
generation of Inuit and western scientific 
investigators. Arctic 74: 15–22. https://doi.
org/10.14430/arctic73779

Siebrecht, M.I., S.P.A. Desjardins, P.D. Jordan, 
S.M. Hazell, S. Lofthouse, E. Cencig, K. Kotar and 
A. van Gijn. 2021. Magnifying the differences: 
Investigating variability in Dorset Paleo-Inuit 
organic material culture using microscopic 
analysis. In W. Wild, B.A. Thurber, S. Rhodes 
and C. Gates St.-Pierre, (Eds.). Bones at a 
crossroads: Integrating worked bone research 
with archaeometry and social zooarchaeology, 
Sidestone Press: Leiden, pp. 61–72.

OTHER AUTHORS

Howse, L., J.M. Savelle and A.S. Dyke. 2021. Middle 
Dorset communal living at Alarniq, northern Foxe 
Basin, Inuit Nunangat (Arctic Canada). Journal of 
Anthropological Archaeology 63: 101307. https://
doi.org/10.1016/j.jaa.2021.101307 [#]

SCIENCE REVIEW 2021 
PUBLICATIONS

54    SCIENCE REVIEW 2021     

https://doi.org/10.1080/23802359.2021.1922318
https://doi.org/10.1080/23802359.2021.1922318
https://doi.org/10.3389/fmars.2021.612857
https://doi.org/10.3389/fmars.2021.612857
https://doi.org/10.1645/21-17
https://doi.org/10.1649/0010-065X-75.3.645
https://doi.org/10.7717/peerj.12515
https://doi.org/10.7717/peerj.12515
https://doi.org/10.11646/zootaxa.5047.3.2
https://doi.org/10.11646/zootaxa.5047.3.2
https://doi.org/10.3366/anh.2021.0717
https://doi.org/10.3366/anh.2021.0717
https://doi.org/10.13133/2284-4880/542
https://doi.org/10.13133/2284-4880/542
https://doi.org/10.1080/0269249X.2021.1982016
https://doi.org/10.1080/0269249X.2021.1982016
https://doi.org/10.3897/zookeys.1043.61706
https://doi.org/10.35249/rche.47.4.21.19
https://doi.org/10.1163/22119434-20202093
https://doi.org/10.1163/22119434-20202093
https://doi.org/10.1645/21-3
https://doi.org/10.1645/21-3
https://doi.org/10.14430/arctic73779
https://doi.org/10.14430/arctic73779
https://doi.org/10.1016/j.jaa.2021.101307
https://doi.org/10.1016/j.jaa.2021.101307




Canadian Museum of Nature
Victoria Memorial Museum Building
240 McLeod Street
Ottawa, Ontario K2P 2R1
Canada

Canadian Museum of Nature
Natural Heritage Campus 
1740 Pink Road
Gatineau, Quebec J9J 3N7
Canada

nature.ca

Ly
nn

 G
ill

es
pi

e 
©

 C
M

N
 2

02
3

http://nature.ca

