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ABSTRACT 

Mather, L., MacIntosh, K., Kaczmarska, I., Klein, G. and Martin, J.L. 2010. A checklist of 
diatom species reported (and presumed native) from Canadian coastal waters. Can. Man. 
Rep. Fish. Aquat. Sci. 2881: iii+ 78 p. 

 
The transportation of phytoplankton via ballast water is one of the main vectors allowing 
organisms to establish themselves in new environments. Since the 1970s, both the frequency of 
ocean crossings and the volume transported has increased. Therefore, it is to be expected that the 
potential for invasion would have also increased. 
 
Although reviews on the species richness of native biota have been done for some areas of the 
world, a clear and concise list of the presumed native biota for Canadian waters has yet to be 
documented. 
 
The aim of this report is to provide a list of diatom species found as their names appear in the 
cited literature, as well as their current valid name, from the Canadian and the neighbouring 
north, east, and west coasts of North America. This will allow for a better understanding of the 
presumed native diatoms, and thus the potentially non-native diatom species, documented in 
Canadian waters. As well, it provides a time-line for when these organisms were documented as 
occurring in our waters. 
 
 

RÉSUMÉ 

Mather, L., MacIntosh, K., Kaczmarska, I., Klein, G. and Martin, J.L. 2010. A checklist of 
diatom species reported (and presumed native) from Canadian coastal waters. Can. Tech. 
Rep. Fish. Aquat. Sci. 2881: iii+ 78 p. 

 
Le transport des eaux de ballast est un des vecteurs principal dans le transfert du phytoplancton 
qui permet à ces organismes de s’établir dans un nouvel environnement.  Depuis les années 1970 
la capacité et la fréquence des navires long courrier ont augmenté, ainsi que le potentiel 
d’invasion. 
 
Ailleurs au monde, des recensements de la richesse des espèces natives ont été achevés mais 
jusqu’à date il n’y a aucune liste documentée pour les diatomées présumées indigènes dans les 
eaux canadiennes. 
 
Le but de ce rapport est de dresser une liste des diatomées trouvées dans les eaux canadiennes et 
des côtes adjacentes du nord, est et ouest de l’Amérique du Nord.  Cette liste comprend le nom 
de l’espèce comme il apparaît dans la littérature citée ainsi que le nom courant valide.  Elle offre 
une meilleure compréhension des diatomées dites natives et subséquemment des espèces non 
indigènes dans les eaux canadiennes. Également, cette liste permet de dresser une ligne 
temporelle depuis quand ces organismes ont étés observés dans nos eaux canadiennes. 
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INTRODUCTION 

The confirmed introduction of non-indigenous and toxic or harmful phytoplankton species via 
ballast water in Australia (Hallegraeff et al. 1988) and other waters around the world has 
established a growing concern regarding our ability to recognize newcomers for the North 
American coasts (Edlund et al. 2000, Mills et al. 1993, Ricciardi 2001). The possibility for 
invasion of a species is not only determined by whether or not a transfer vector is available to the 
organism, but whether or not the environmental conditions, such as nutrient availability and 
temperature, of the new location facilitate survival. These introduced organisms pose obvious 
ecological risks to native habitats but the risk is further magnified by the potential that such 
organisms may become toxigenic or otherwise harmful once introduced. However, before 
identifying a species as alien, a good understanding of species richness in native biota is needed. 
Examples of documentation of native species include: diatoms of the United States (Patrick and 
Reimer 1966, 1975), diatoms of Europe (Hustedt 1930, 1939, Krammer 2000, 2002, Lange-
Bertalot 2001) and diatoms of British coast (Hendey 1964). Such systematic work from the 
microbial community is yet to be undertaken for marine diatoms in Canadian waters. 
 
This work was initiated through a project funded by the Canadian Aquatic Invasive Species 
Network (CAISN) to study the potential for diatoms to invade Canadian marine and freshwater 
environments through the transport of ballast water. CAISN is an organization that is conducting 
a comprehensive study examining and identifying existing invasions with the goal of preventing 
future invasions from foreign locations into Canadian ports. The overall mission of CAISN is to 
reveal to the public the results of an expansive network of research and to raise awareness and 
initiate policy changes when it comes to aquatic invasive species. As part of this project, ballast 
water samples from ships coming to the ports of Halifax and Montreal (East Coast), Vancouver 
(West Coast), and the Great Lakes were examined for the potential of diatoms species to survive 
and thrive in these tanks. As this research was conducted, a list of species’ names and references 
was collected to aid in mapping the potential for change in species’ composition in our waters. 
 
This report documents diatoms (Bacillariophyta) that have been observed in Canada and the 
neighbouring north, east and west coasts of North America, and thus would be expected to 
naturally occur in Canadian waters. 
 
Reported species are documented, including: 1) the diatom species name listed as it appears in its 
original publication; 2) the species current and valid name; and, 3) the common synonyms, 
verified through the two taxonomic databases: algae base and catalogue of life (algaebase.org, 
catalogueoflife.com). Use of invalid names or synonyms can cause erroneous or confusing 
reports of species of micro-biota. Diatom species reported here were collected from a total of 
thirty published sources that represent the years spanning 1910-2008 (see Appendix 1), and five 
lists obtained through personal communications (B. Ginn, Dept. of Biology, Queen's University, 
116 Barrie St., Kingston, ON Canada K7L 3N6; L.A. Hobson, University of Victoria, PO Box 
1700 STN CSC, Victoria, BC Canada V8W 2Y2; R.A. Horner, University of Washington, Box 
357940, Seattle, WA 98195-7940; J.L. Martin, Biological Station, 531 Brandy Cove Road, St. 
Andrews, NB Canada E5B 2L9; and C. Rafuse, National Research Council Institute for Marine 
Biosciences, 1411 Oxford Street, Halifax, NS Canada, B3H 3Z1). Ballast waters from 
transoceanic vessels can be a major means by which diatoms are transported to ports throughout 
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the world. The volume and frequency of these ocean crossing vessels has significantly increased 
since the 1970s, with increasing introductions at the close of the 20th century (Carlton 1996), a 
time span sufficient for microorganisms such as diatoms to establish themselves in Canadian 
waters. Examples from the macroscopic level include species such as the zebra mussel 
(Dreissena polymorpha) and the Emerald ash boring beetle (Agrilus planipennis) - non-
indigenous invaders that are now well established in Canada. There is growing evidence that the 
potential for invasions to occur at a microscopic level exists as well - as has been documented for 
the species Didymosphenia geminata (Lyngbye) M. Schmidt (Blanco and Ector 2009) and 
Thalassiosira baltica, (Edlund et. al. 2000) - all of which necessitates more research focusing on 
microbes, both native and those arriving from exotic locations. 
 
In this list, some diatoms presumed by many to be non-indigenous diatoms, have been found to 
be reported in some locations in Canada as early as 1910. One such example is Achnanthes 
subsessilis K., (Bailey 1910). Another example is Pseudo-nitzschia fraudulenta (Cleve) Hasle, a 
species thought to be cosmopolitan, but was first observed in the Bay of Fundy as recently as the 
year 2008 (Martin and LeGresley 2008). Some species such as Tabellaria flocculosa (Roth) 
Kützing, (Hay et. al. 2003; Bailey 1913) are most likely native to our waters as they have been 
reported both before and after 1970, when the volume and frequency of ocean crossing vessels 
began to increase substantially (Carlton 1996). As more organisms become established, it is 
increasingly difficult to determine whether or not species are indigenous or introduced. Thus, 
uncovering the time-lines to which these species occur can indicate the possibility for 
establishment of new species in our coastal waters as well as the potential for species 
(native/non-native) to sustain themselves within the environment. More species, established 
through ballast water transport, are indicated in a manuscript written by Klein et al. (2009).  
 
We appreciate that some taxa included in this report might have been introduced centuries ago 
given that seafaring communities have existed on the Canadian East coast since the 1600s. Until 
presented with evidence to the contrary, we assume these species to be indigenous. 
 
The goal of this compilation is to provide baseline data of our current understanding of marine 
diatom species composition in Canada. This will aid in recognizing non-native arrivals found 
through various vectors including incoming ships’ ballast water and sediments.  
 
 

MATERIALS AND METHODS 

Books and papers collected from scientific journals were checked for species’ lists. As well, 
various colleagues were contacted and contributed their personal species’ lists. Details on the 
collection of samples are described in the books and papers cited in this manuscript and the 
names of the colleagues who contributed their lists are listed in the Acknowledgements. 
 
 

RESULTS 

Approximately 893 valid names are listed, representing 160 diatom genera that include 825 
species and 69 subspecies level taxa. Of these, some are marine and brackish, likely collected in 
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situ, but others are known to be from freshwater and most likely introduced into the marine 
environment from inland sources. Appendix I presents the species’ names as they are found 
originally as well as current accepted names and synonyms. Each species’ name has been cited 
indicating the source of the information and the known geographic location in Canada (East, 
West or Arctic) of the species is documented. 
 

DISCUSSION 

This checklist of species represents the start of documenting species currently observed in North 
American marine waters, specifically those found on the Canadian marine coasts. The intent of 
this publication is to make the present data available for examining the composition of diatom 
species in Canadian waters, both present and from the past. This will provide valuable baseline 
data on native diatom species and give a greater understanding of the potential for introduction 
of new organisms from foreign locations that may exist in our coastal regions and establish 
themselves. 
 
This list may also aid in identifying species that are cryptogenic, that is species that have not 
been confidently identified as being native or introduced (Carlton 1996). Cryptogenic species are 
ones that have an unknown origin, or an origin that is not explicitly clear. It seems inevitable that 
marine organisms that are moved transoceanically into habitats wherever vectors implicated in 
their transport have gone would be classified as being cryptogenic (Carlton 1996). The 
understanding that cryptogenic species may be more common than originally thought makes it 
possible for one to significantly underestimate the impacts of biological invasions on natural and 
previously invaded communities (Carlton 1996). Neglecting this information may lead to a 
misleading interpretation of invasion corridors, the types of communities susceptible or resistant 
to invasions, and invasion success rates (Carlton 1996). 
 
Although we have included the vast majority of papers and books that list species from the North 
American marine coast, specifically from Canadian waters, we acknowledge that this may not be 
representative of all the data available and as more research is being conducted more species 
may be detected. 
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