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What are alien diatom species 

and how do we recognise them? 
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Invasive species are those that are not native to the ecosystem under consideration and that cause or 
are likely to cause economic or environmental harm or harm to human, animal, or plant health. Plant . 

:::, 

non-native species will be deemed to outweigh the beneficial effects i provides. Finally, a non-native 
species might be considered invasive in one region but not in Whether or not a species is 
considered an invasive species depends largely on human values. B attempting to manage invasive .·. ,. 
species, we are affirming our economic and environmental values. Those non-native .species judged to 



In the sub-discipline of Invasion Ecology, 

‘Invasiveness’, and ‘Invasibility’ are key 

concepts; ‘aggression’, ‘assault’, ‘onslaught’, 

and ‘raid’ are life’s strategies; and 

‘colonization’ and ‘naturalisation’ the results 

Moore, James. 2005: Revolution of the Space-Invaders: Darwin and 

Wallace on the Geography of Life. In: David N. Livingstone and Charles 

W. J. Withers (eds) Geography and Revolution, Chicago: University of 

Chicago Press, pp. 106—32. 
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1.Biogeography 

 

2.Diatoms 

 

3.Floras 

 

4.Can we tell what is or is not an alien? 



1. Biogeography 

“…a science that deals with the geographical 

distribution of animals and plants…”  
 

 

From: Biogeography (2008) In Merriam-Webster Online Dictionary  

http://www.merriam-webster.com/dictionary/biogeography 



Aims of biogeography 

• Describe & classify areas 

• Discover relationships of areas 

• Propose distributional histories of taxa 

• Model for distributional mechanisms 

• Model for ecological attributes (niches) 

• Predict species distributions 

 

 

 



Biogeography 
Describe distribution: Distribution Maps 

 

[Gila Woodpecker (Melanerpes uropygialis)] 



Biogeography 

 

Eunotia Ehrenb. 1837: 44 

Number of Species: 2300+ 



Biogeography 

World biogeographical regions (after Sclater 1858) 

Discover biotic relationships 



Biogeography 

Classification and description of areas 
 

• Helps determine new area classifications 

  

• Benefits ecological studies  

 

• Aids conservation management (e.g., WWF) 

 

• Reconstructs former boundaries and barriers 

 

• Independent evidence for Earth Science studies 



Biogeography 

How do things get to where they are now? 



1. Atkinson, K. M., 1970. Dispersal of phytoplankton by 

ducks. Wildfowl 21: 110–111.  

2. Atkinson, K. M., 1972. Birds as transporters of algae. Br. 

phycol. J. 7: 319–321.  

3. Luther, H., 1963. Botanical analysis of mute swan 

faeces. Acta Vertebrat. 2: 266–267.  

4. Maguire, B., 1963. The passive dispersal of small 

aquatic organisms and their colonization of isolated 

bodies of water. Ecol. Monogr. 33: 161–185. 

5. Milliger, L. E. & H. E. Schlichting, 1968. The passive 

dispersal of viable algae and protozoa by an aquatic 

beetle. Trans. am. microsc. Soc. 87: 443–448. 

6. Proctor, V. W., 1959. Dispersal of freshwater algae by 

migratory waterbirds. Science 130: 623–624.  

7. Schlichting, H. E., 1960. The role of waterfowl in the 

dispersal of algae. Trans. am. Micr. Soc. 79: 160–166. 

8. Velasques, G. T., 1940. On the viability of algae 

obtained from the digestive tract of the Gizzad Shad, 

Dorosoma cepedianum. Am. Midl. Nat. 22: 376–412. 



Diana Lipscomb, in Williams, D.M. & 

Knapp, S. 2010. Beyond Cladistics, 

University of California Press.  

2. Diatoms 



DIATOMS: SOME NUMBERS 

  Genera  Number of species 

  Extant   450?                  10,000—15,000 [250,000] 

  Extinct   150?           5,000??? [??] 



1. The word “flora” refers to the plants occurring 

within a given region as well as to the publication 

of scientific descriptions of those plants.  

 

2. In order to distinguish between the two, the word is 

often capitalized when a publication is meant.  

 

3. A Flora may contain anything from a simple list of 

the plants occurring in an area to a very detailed 

account of those plants.  

 

4. Floras are different from popular manuals in that 

they attempt to cover all of the plants, rather than 

only the most common or conspicuous ones. 

3. Floras 
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Diatom identification guide & 
ecological resource 

for water resource managers ecologists 

taxonomists analysts systematists 
students and the public 

We aim to provide everyone with accurate 

information about diatoms of the United States 

Expert contributors are subrmttmg text and images 

for freshwater genera and North A mencan species, 

including taxonom ic and ecological informat ion 

Diatom "visual guides" are mcluded for a ll taxa 
The guides illustrate key traits that distinguish a 

taxon (examples to the nght) For many species 
environmental response P'ots and geographic 
dist ribution maps are also included 

Our editorial review board is priontiz1ng taxa for 
treatment in species pages and ensuring the 

scientific merit of each submission 

See any issues with content or functionalhy? If 
so please let us know. 
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Int roduction 

Fre~hwater Diatom Flora of Britain and Ireland is a major project a'ming 

to compile a web-based diatom flora and comprehensive taxonomic 

review of diatoms from freshwater. bracl-."sh and subaerial habitats in 
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• Lake Baikal is in southern Siberia in Russia 

 

• It is the deepest lake in the world (1,637m – 5,370ft) 

 

• It is the largest freshwater lake in the world by volume 

 

• It was formed in an ancient rift valley, so it is long and 

crescent-shaped with a surface area (12,160 sq miles) 

 

• There are around 1,700 species of plants and animals; two 

thirds are endemic 

 

• It is the oldest lake in the world (c. 25 million years old) 



Boris Skvortzov (1896—1980) 



ALGAL TAXONOMY: A ROAD TO NOWHERE?1 

Olivier De Clerck't 

Phycolob'Y Rest:ard1 Group. Ghent Unh-crsity, Ki-ijb-slaan 281-58, 9000 Ghent. Bclb>ium 

lviichael D. Gui1)' 

AlgaeBa..'K: and lri..,h Seaweed Rt:.'>Card1 Group, Ryan Institutt: , Nat.ional University of Irclancl, Un.ivt:r.;ity Road , Galway, Irdancl 

fi·ederill Leliaert 

Phycolob'Y Rt:st:ard1 Grfmp, Ghent Uni,·ersity, Krijgslaan 281-58, 9000 Ghent. Iklb>ium 

Yves Sam)'n 

Belgian National Focal Point to tht: Global Taxonomy Initiat ive, Roy-al Belgian In~titutt: of Natural Scienc""· Vaut.it:rstraat 29, 1000 
Bru.<;sel;;, Bclb>ium 

and Hemen \lerlnuggen 

School of Botany, UniYersity of ~lclbournc, ~lelhoume, Victoria 30 JO Au.,tralia 

TABLF. I. A preliminary list, extracted from AlgaeBase, of 
algal taxonomist<; that have described more than 1,000 
species. 

Main No. 
Author Nationalit)· t,rroup sp<:-<ies 

Fr-it:<irich Tr,mgoll Kiit:1..ing Gcnnan All 2,636 
(1807-1893) 

Christian Golt.fried Gen nan :\ificroalgac 2,055 
Ehrenberg ( J795-J876) 

Albcrl Grunow [G.-unov] Gcnnan All 1,251 
(1826-1914) 

Fric<irich Hw;lcd l Gcnuan Dia lo ms 1,219 
(1886-1968) 

Horsl Lmgc-Bcrlalol Gcnuan Dia lo ms 1,145 
(1936-prescnl) 

J acob Georg Agardh Swccli.-;h Scawcccl-; 1,144 

Boris Vassilicvich Skn)rt.sov Russ.ian ~licroalg<tc 1,073 
[ CK6 <>j.Jtf <>B] (189~1980) 

(1811-1866) 

::::. 
:::, 
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3791 



1928: Total = 304  

new species = 194 

1937: Total = c. 500 

New species = 148 



Eunotia Ehrenb. 1837: 44 

 

Number of Species: 2300+ 

Furey, P. (2010). Eunotia. In Diatoms of the United States. Retrieved March 15th 

2016, from http://westerndiatoms.colorado.edu/taxa/genus/eunotia 



Eunotia clevei var. hispida 

Skvortzov  

1937: 310, pl. 4, figs 9, 18 

Eunotia clevei var. 

baikalensis Skvortzov 1937: 

310, pl. 4, figs 4-6  

Eunotia lacusbaikali 

Skvortzov 1937: 310, pl. 4, 

fig. 2 
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Amphorotia hispida (Skvortzov) Williams & Reid 2006: 

63 = Eunotia clevei var. hispida Skvortzov 1937: 310, 

pl. 4, figs 9, 18 



Amphorotia baicalensis (Skvortzov) Williams 

& Reid 2006: 52 = Eunotia clevei var. 

baikalensis Skvortzov 1937: 310, pl. 4, figs 4-

6  
1 2 

4 

6 

3 

5 

7 



1 

3 

5 

2 

4 

6 

Amphorotia lacusbaikali  (Skvortzow) 

Williams & Reid 2006: 58 = Eunotia 

lacusbaikali Skvortzow 1937: 310, pl. 4, fig. 2 



Amphorotia: Endemic species (Lake Baikal) 

Cold-water species 

Amphorotia hispida 

Amphorotia baicalensis  

Amphorotia lacusbaikali  

Amphorotia lunata 

Amphorotia lineare 



Amphorotia: Endemic species (Lake Baikal) 

3 + still to be described 
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Amphorotia asiatica (M. Voigt) Williams & Reid 2006: 

70 = Eunotia americana var. asiatica Voigt 1969, p. 

292; fig. 7, 8 

 

 Mekong Delta 
1 2 

3 
4 5 6 

7 8 



#1 Amphorotia mekonesis 

#2 Amphorotia asiatica 

#3 Amphorotia sinica 

Amphorotia:  

China and South East Asia 
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Amphorotia: Fossils: USA, China, Japan 

Amphorotia spinusnullosi Williams & Reid 2006: 79, pl. 18, figs 4-7, pl. 19, 

figs 1-8 Kittitas, Washington, USA (fossil) 
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Amphorotia americana Williams & Reid 2006: 85 USA – Japan (fossil) 
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“… a small bottom sample … from the depth of 33 meters 

taken near the Olkhon Gate of Baikal Lake on July 29th 

1916. I have examined about a hundred microscopic slides 

from this place and have taken great care to identify and 

illustrate the forms… The result was unexpected; I have 

identified 304 species, varieties and forms, among which 

148 are new” (Skvortzov 1937) 



28 samples; 220 new species, 10 

new genera… 

28 samples; 160 new species, 2 

new genera… 

28 samples; 380 new species, 12 new genera… 



4. Can we tell what is or is not an alien? 

What does not fit? 



Does this fit? 



What is the major source of species 

discovery? 



Herbaria are a major frontier for species 

discovery 

Bebber, D.P., Carine, M.A., Wood, J.R.I., Wortley, A.H., 

Harris, D.J., Prance, G.T., Davidse, G., Paige, J., Pennington, 

T.D., Robson, N.K.B. and Scotland, R.W 2010. Herbaria are a 

major frontier for species discovery. PNAS 107 (51): 22169—

22171. 



Morales, E., and Spaulding, S. 

(2011). Fragilariforma virescens. In 

Diatoms of the United States. 

Retrieved October 21, 2015, from 

http://westerndiatoms.colorado.ed

u/taxa/species/fragilariforma_vires

cens 



Californian Academy of Science, Catalogue of Diatom Names: 83 



Algaebase:  43 



Fragilaria virescens Ralfs 1843                

Fragilaria virescens f. angustata Manguin 1964     

Fragilaria virescens f. clavata (Grunow in Van Heurck) Schulz  

 1926: 186, fig. 20 [= Fragilaria virescens var. oblongella f. clavata  

 Grunow in Van Heurck = Fragilaria virescens f. clavata Grunow in  

 Van Heurck 1881]        

Fragilaria virescens f. curta Mayer 1937: 52, pl. 1, figs 8-9    

Fragilaria virescens f. curta Cleve-Euler 1948: 9, pl. 1, fig. 6    

Fragilaria virescens f. elongata M. Peragallo & Heribaud 1893: 148   

Fragilaria virescens f. genuina (Mayer) Mayer 1937: pl. 1, figs 1-7 [=  

 Fragilaria virescens var. genuina Mayer 1913: 38, pl. 14, fig. 26, pl. 14,  

 figs 17, 17a]        

Fragilaria virescens f. major Frenguelli 1924: 19     

Fragilaria virescens f. minor Cleve-Euler 1953: 49     

Fragilaria virescens f. nipponica Skvortzow 1936: 17, pl. 12, fig. 20  

 [= Fragilaria virescens var. nipponica (Skvortzow) Skvortzow 1971:  

 13, pl. 2, fig. 2]         

Fragilaria virescens f. oviformis Cleve-Euler 1953: 50, fig. 361 u    

Fragilaria virescens f. paucicostata Thomas & Gonzalves 1965: 341, fig. 1  

Fragilaria virescens f. typica Cleve-Euler 1953: 50, fig. 361 r, s, u, y 

… 



Fragilaria virescens Ralfs 1843                (9060) 

Fragilaria virescens f. angustata Manguin 1964    (0) 

Fragilaria virescens f. clavata (Grunow in Van Heurck) Schulz  

 1926: 186, fig. 20 [= Fragilaria virescens var. oblongella  

 f. clavata  Grunow in Van Heurck = Fragilaria virescens  

 f. clavata Grunow in Van Heurck 1881]    (0) 

Fragilaria virescens f. curta Mayer 1937: 52, pl. 1, figs 8-9   (0) 

Fragilaria virescens f. curta Cleve-Euler 1948: 9, pl. 1, fig. 6  (0) 

Fragilaria virescens f. elongata M. Peragallo & Heribaud 1893: 148  (0) 

Fragilaria virescens f. genuina (Mayer) Mayer 1937: pl. 1, figs 1-7 [=  

 Fragilaria virescens var. genuina Mayer 1913: 38, pl. 14,  

 fig. 26, pl. 14, figs 17, 17a]     (0) 

Fragilaria virescens f. major Frenguelli 1924: 19    (0) 

Fragilaria virescens f. minor Cleve-Euler 1953: 49   (0) 

Fragilaria virescens f. nipponica Skvortzow 1936: 17, pl. 12, fig. 20  

 [= Fragilaria virescens var. nipponica (Skvortzow)  

 Skvortzow 1971: 13, pl. 2, fig. 2]    (0)  

Fragilaria virescens f. oviformis Cleve-Euler 1953: 50, fig. 361 u  (0)  

Fragilaria virescens f. paucicostata Thomas & Gonzalves 1965:  

341, fig. 1       (0) 

Fragilaria virescens f. typica Cleve-Euler 1953: 50, fig. 361 r, s, u, y  (0)… 



550+ slides with F. virescens 



Fragilariforma virescens  is a cosmopolitan species 



Fragilariforma virescens  is a cosmopolitan species 

Fragilariforma virescens  is a European species 

The NHM’s collection misidentifies 70% of the species named Fragilariforma 

virescens 

The NHM’s collection with species named as Fragilariforma virescens are 

either just wrong or are new 

BM 32217, 8 Lake 

George, Florida, USA 

Fragilariforma marylandicus = 

Fragilaria virescens var. torus Hohn & 

Hellerman 1966: 124, pl. 1, fig. 5 

GC44450 Canada, La Vase 

River, holotype (?) of 

Fragilaria virescens var. 

nipha Hohn & Hellerman 

1963: 282, pl. 1, fig. 10 
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What is and what is not an alien? 




