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Global Arctic Flora - Vascular Plants
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Why study Arctic plant biodiversity?

Current Arctic Vegetation Projected Arctic Yegetation
2090 - 2100

Source: British Antarctic Survey Mapping Unit




Published Canadian Arctic Floristic Information
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This biodiversity information is (or should be...)
specimen based

National Herbarium of Canada (CAN)




The Arctic is poorly collected
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Global Biodiversity Information Facility (GBIF) —
Basis of Record: Preserved specimen
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Global Biodiversity Information Facility (GBIF) —




- All taxa

1999-2018

Global Biodiversity Information Facility (GBIF) —

Basis of Record: Preserved specimen




CMN Arctic Floristic Studies 2008-2018
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the study of the distribution, number, types, and
relationships of plant species in an area or areas
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Floristics
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A 23 000 km transect: new Arctic plant & lichen
collections from the Canada C3 Expedition

Paul C. Sokoloff (), Mark S. Graham ("), R. Troy McMullin (), Noel R. Alfonso!", Roger D. Bull ("),
C A N A D A C 3 Oluwayemisi K. Dare "), Jennifer Doubt (), Mark A. Edwards, Caroline H. Fox, Paul B. Hamilton 1), Ed A.
Hendrycks "), Lisa Kresky, Julie LaRoche, Rhiannon Moore, Paula C. Piilonen '), Vicki Sahanatien, Lianna
COAST TO COAST TO COAST Teeter, Man-Yin Tsang, Peter Van Buren, Michael Wong, Jeffery M. Saarela ("

TROIS COTES - UN VOYAGE 1"l Centre for Arctic Knowledge and Exploration, Canadian Museum of Nature, Ottawa, Ontario, Canada. PEDP MO e

jmsaarela@nature.ca

Introduction
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The Canada C3 expedition was a 150 day marine journey from Toronto, Ontario to Victoria, British Columbia by way of the Northwest
Passage. Based on the icebreaker Polar Prince, this expedition brought together a diverse group of Canadians to explore Canada’s
Atlantic, Arctic and Pacific coasts while reflecting on the journey’s core themes of Diversity and Inclusion, Reconciliation, Youth
Engagement and the Environment. As a part of the expedition’s scientific program, shipboard researchers and expedition participants
opportunistically collected plants and lichens at stops along the journey to add new knowledge on the floristic diversity of Canada’s
three coastlines. These specimens are the botanical legacy of this awesome voyage, providing a snapshot of the species found along
the expedition route during Canada’s sesquicentennial year. Once deposited into the National Herbarium of Canada at the Canadian
Museum of Nature, these specimens will serve as useful data for future researchers seeking to know more about the identity and
distribution of Canadian Arctic plants and lichens. They contribute to ongoing research on Canadian Arctic vascular plant and lichen
biodiversity at the Canadian Museum of Nature.

Sampling
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O O—O Polar Prince: This privately owned icebreaker was launched in 1958 and served
in the Canadian Coast Guard until 1986. It was leased to the Students on Ice

Foundation for the Canada C3 expedition.
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Plant and lichen specimens were collected by expedition scientific staff, many of whom were non-botanists with various specialities,
recruited from the Canadian Museum of Nature, various Government of Canada departments and agencies, NGO's and member
institutions of the Alliance of Natural History Museums of Canada. On each leg, non-scientist participants assisted with the collection
efforts on the land. Upon return to the ship after each landing, collections were sorted and processed (i.e., plants pressed and lichens
dried) in the Bowhead Lab under the bow of the ship.
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So far....over 10,000 new Canadian Arctic
plant collections; >~25,000 specimens




Tissue samples for genetic studies for
almost every collection
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12 species and 3 families new to
Canadian Arctic Archipelago

375

W Species
taxa

368

349 C. 8% increase
341

Aiken et al. (2007) Gillespie et al. 2015, Phytokeys

including new literature
records, post-2007
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Vascular plant biodiversity of the lower
Coppermine River valley and vicinity
(Nunavut, Canada): an annotated
checklist of an Arctic flora

Jeflery M. Saarcly, Paul C. Sokolol! and Roger D. Bull

Bodarry Soctane bl Comtre boe Archic Anosedndae & Eapiorabios, Rescarct ad Codloct

5 3 Thet appermine River in westerm Nunavut is one of Camnada s great ArChiC nvers, et

its vascular plant floca s poorly known Here, we report the results of a Horistx

Nunavut

Total taxa 311
Previously recorded taxa 193 (62%)
Taxa new to study area 119 (38%)
Taxa new to Nunavut 13

New taxa to mainland Nunavut
Range extensions



Botrychium tunux Stensvold & Farrar

Botrvchium boreale KF700554

—&— Botrychium minganense Saarela 4179a__>
Botrychium mimnganense mr fououU
Botrychium minganense KF700601
Botrychium minganense KF700602
Botrychium minganense KFT700599
Botrychium minganense KF700603

Botrychium minganense KEZ700R04
< Botrychium "neolunaria" Saarela 3755b >
Botrychium "neoclunana
Botrychium "neclunaria” KF700609
Botrychium "neolunaria® KF700605
— Botrychium "'neclunaria” KF700610
Botrychium "neolunaria” KF700611
Botrychium lunaria var. lunaria KF700577
Botrychium lunaria var. lunaria KF700579
— Botrychium "nordicum” KF700613
Botrychium lunaria var. lunaria KF700591
Botrychium lunaria var. lunaria KF700592
Botrychium lunaria var. lunaria KF700590
Botrychium lunaria var. lunaria KF700593
Botrychium lunaria var. lunaria KF700576
Botrychiurn lunaria var. "melzeri” KF700582
‘[— | Botrychium lunaria var. lunaria KF700583
l Botrychium lunaria var. lunaria KF700584
Botrychium lunaria var. lunaria KF700581
Botrychium lunaria var. lunaria KF700587
‘{ Botrychium lunaria var. lunaria KF700588
Botrychium lunaria var. lunaria KF700586

— Botrychium funaria AB575330
C h I oro p Ia St D N A — Botrychium tunux KF700620

— Bfw:j
(prA-trnH) < Botrychium tunux Saarela 4179b
Botrychium tunux espie 9209

Botrychium tunux KF700619
Botrychium tunux KFT00621




Victoria Island — many areas previously
poorly explored
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Vascular Plants of Victoria Island —
ca. 5400 unique collections, up to 2017
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* C. 19 species
new to the
western CAA

 C. 30 species
new to Victoria
Island

R - increased # of
M species from
231 to c. 261




Lichens of Arctic Canada

Lichenologist Dr.
Troy McMullin
joined the CMN in
2016

Long-term focus
on documenting
the lichen
diversity of
Nunavut, which is
poorly known.




New Lichen Discoveries
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New Lichen Discoveries

Acarospora schleicheri: first
record for Nunavut and Arctic
Canada found at Lake Hazen,
Nunavut, 2017

*  McMullin, R.T. 2018.
Opuscula Philolichenum 17:
275-292

Megalaria jemtlandica: first
Canadian (and second North
American) record found in
Arviat, Nunavut, 2016

Fulgensia desertorum: first
record for Northwest Territories
and Arctic Canada found at
Cape Bathurst, Northwest
Territories, 2017




Arctic digitization at the

National Herbarium of Canada
a new project to digitize, georeference and image Arctic plant,
moss and lichen specimens, according to global standards
that facilitate collection data sharing and integration

In 2017, a philanthropic donation by the

The National Herbarium of Canada, at the CMN, houses a growing collection of 1.25 million specimens of wild bryophytes, lichens, vascular
plants and algae collected between 1766 and the present day. About 20% of the collection is databased so far. Staff estimate the Arctic portion
{Canadian Arctic, as well as Alaska and Greenland) of the collection to represent about 100 000 specimens.

CMN scientists currently lead the collaborative production of an Arctic Flora of Canada and Alaska (http://arcticplants. myspecies_info/),
continuing a tradition of Arctic botanical research and collection that dates to the earliest incarnations of the institution. Consequently, the
National Herbarium of Canada provides a key international resource on Arctic plants over the past 200+ years.

‘With the understanding that availabke resources could not support full imaging and databasing for all Arctic holdings,
project staff identified the need to, at minimum, make all specimen objects “discoverable™ both by those who manage
tthe collection and by those who use it. Accordingly, the following goals (in priority onder) were set for digitizing Arctic
herbarium spacimens:

1. Captwre specimen images and link them to complete or partial database records, and make them publicly available




56,105 records Nunavut, Northwest
o Territories, Yukon,
43,475 with images y quebec.

¢y nature

Botrychium tunux Stensvold & Farrar
Tumux moonwort Collected in Canada




Backlog Arctic plant collections

Sylvia Edlund (1945-2014)
More than 5,500 Arctic collections: 1973-19
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National Biodiversity Cryobank of Canada

Mission of NBCC

* Provide excellent care for
specimens

* Easy access for scientific use

* QOpen for tissue donations

_ _ : e Samples from all taxonomic groups

A - 2= ' welcome

At the Canadian Museum of

Nature, Gatineau (Quebec),

Canada

* Central repository in Canada of
cryogenically-stored samples

* Now includes six =170°C freezers

* Maximum capacity of 200 000

samples at present



Continued collections-based documentation
of Arctic biodiversity urgently needed
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And digitization and mobilization of existing Arctic data in
collections around the world



You can help document biodiversity

* Collect vouchers for all species in your study area, even the easy ones
* Deposit your vouchers in a public herbarium (universities, museums)
 Mention the vouchers and your publication and state where deposited

Make museum-quality collections in
your study areas and deposit them in
public collections
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