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1. the Fragilaria capucina group 

2. the Fragilaria rumpens group

3. the Fragilaria radians problem

4. the Fragilaria vaucheriae group

5. some minor problems solved

in this workshop
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Colony-forming

Important features used for Fragilaria identification

aequalis
capucina*

catenarinoi*
fragilarioides*

mesolepta
intermedia*
nevadensis*

pararumpens*
pseudofamiliaris*

rhabdosoma
rumpens*

spinaspeciosa
subconstricta

agnesiae (colonies only in culture)
joachimii (colonies only in culture) *discussed in this presentation

lemanensis
ostenfeldii

Important features used for Fragilaria identification
Solitary

acerosa*
acidoclinata

alpestris
amphicephaloides

aquaplus*
austriaca

battarbeeana*
campyla*
crocodylus
deformis*
drouotiana
eifelensis

ennerdalensis*
eutraphenta*

famelica
filiformis

fontinalis

*discussed in this presentation

goeyersiana
gloiophila
heatherae

henryi
heudreana*
kellyana*

maoulana*
mertensiae*

microradians
microvaucheriae

misarelensis
nanoides
neglecta*

pectinalis*
perdelicatissima*

radians(*)
radiantifalsa*

recapitellata
rinoi*

sandellii*
septentrionalis

socia
subrecapitellata

tenera
tenera var. nana

tridentina
truncata*

vandekerckhoveana*
vaucheriae*

vaucheriaefalsa*
vaucheriaeraetica*
vaucheriaerobusta*

vandevondeliana
walkerarnottiana
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Important features used for identification
Stria density (I)

Important features used for identification
Stria density (II)
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Important features used for identification
Stria density (III)

Valve width (I)

Important features used for identification
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Valve width (II)

Important features used for identification

Valve width (III)

Important features used for identification
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1. The Fragilaria capucina group

capucina nevadensis sandellii malouana ennerdalensis

batterbeeana

Fragilaria capucina Desmazières 1825

• Cells producing ribbon-like colonies

• Valves linear

• Weakly rostrate apices

• Length 28-47 μm, width 3.0-4.0 μm 

• sternum narrow

• Central area rectangular to rhombic

• Striae alternate, parallel to slightly radiate near apices, 

14-17 in 10 μm

• Spines present
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XX
XX

Fragilaria capucina

Fragilaria Desmazières - Exsiccata set (Fasc. 10, no. 453) Van de Vijver et al. (2021)

Fragilaria capucinaType material
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Type material Fragilaria capucina

Fragilaria Desmazières - Exsiccata set (Fasc. 10, no. 453) Van de Vijver et al. (2021)

Lange-Bertalot et al. 2017, p. 276, plate 10, figs 8-9

Fragilaria capucina
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(Heudre et al. 2019b)

LuxembourgOther European populations

Fragilaria capucina ???

Ecology
Delgado et al. (2015)

oligo- to mesotrophic
weakly acidic to alkaline water
low to medium electrolyte content

Lange-Bertalot et al. (2017)
ecological amplitude not well defined

Van de Vijver et al. (2021)
Type sample dominated by taxa such as Melosira varians, Gomphonema 
parvulum, Planothidium frequentissimum, P. lanceolatum and Navicula 
cryptotenella. Less frequent taxa include Nitzschia amphibia, N. supralitorea, 
Surirella terricola, Achnanthidium jackii, A. microcephalum and Encyonema
silesiacum.

Probably a rare species !

Fragilaria capucina
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Can be confused with 

lower stria density

more linear valves

more elongate, less 
sturdy valves

two rimoportulae

F. capucina
L 28-47 μm
W 3-4 μm

S 14-17 in 10 μm

Fragilaria capucina has 

F. rumpens
L 20-80 μm

W 3.0-3.5 μm 
S 19-20 in 10 μm 

Can be confused with 

lower stria density

linear valves
no inflated central area

more elongate, less 
sturdy valves

two rimoportulae

F. nevadensis
L 20-50 μm

W  ca. 4 μm 
S 17-18 in 10 μm 

F. capucina
L 28-47 μm
W 3-4 μm

S 14-17 in 10 μm

Fragilaria capucina has 
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Can be confused with 

slightly narrower valves

more protracted apices

no central constriction

F. aequalis
L 20-60 μm

W 3.5-4.5 μm
S 15-18 in 10 μm

F. capucina
L 28-47 μm
W 3-4 μm

S 14-17 in 10 μm

Fragilaria capucina has 

broader valves

lower stria density

colonies!

F. capucina
L 28-47 μm
W 3-4 μm

S 14-17 in 10 μm

Fragilaria capucina has 

Can be confused with 

“F. gracilis”
L 20-60 μm
W 2-3 μm 

S 19-24 in 10 μm 
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• Cells producing ribbon-like colonies up to 8 cells

• Valves lanceolate with swollen central part

• Apices subcapitate

• Length 20-50 μm, width  ca. 4.0 (3.0-5.0) μm 

• sternum narrow

• Central area large hyaline zone spanning entire valve width

• Striae alternate, parallel near central area gradually becoming 

weakly radiate towards apices, 17-18 in 10 µm

• Spines present, spatulate, linking

Fragilaria nevadensis Linares-Cuesta & Sánchez-Castillo 2007

Original description

Laguna Segunda, Siete lagunas Valley, Granada, Spain

Fragilaria nevadensis

(Linares-Cuesta & Sanchez-Castillo 2007)
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Original description

Laguna Segunda, Siete lagunas Valley, 
Granada, Spain

Fragilaria nevadensis

(Linares-Cuesta & Sanchez-Castillo 2007)

Laguna Segunda, Siete Lagunas Valley, Spain (Novais et al. 2019)

Fragilaria nevadensis

Type population 
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Fragilaria 
nevadensis

Laguna Segunda, Siete Lagunas Valley, Spain

Type population 

(Van de Vijver et al. 2021)

Other European populations

Fragilaria nevadensis

Lange-Bertalot & Metzeltin 1996: plate 7, Figs 17-20

identified as F. capucina ssp. rumpens !!!!
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(Bey & Ector 2013)

France

Other European populations

Fragilaria nevadensis

Other European populations

(Peeters & Ector 2017)

Fragilaria nevadensis

France
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Other European populations Fragilaria nevadensis

France

(Asconit, Atlas des diatomées de la région Languedoc Roussillon - DREAL Languedoc Roussillon)

Other European populations

(Van de Vijver et al. 2021)

Fragilaria nevadensis

Belgium
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Ecology

Van de Vijver et al. (2021)

The type material of Fragilaria nevadensis is dominated by Staurosira 
venter, Fragilariforma virescens, Odontidium mesodon, Meridion 
constrictum and Nitzschia hantzschiana. 

Probably more widespread than we 
currently know!

Fragilaria nevadensis

Can be confused with 

lower stria density

typical inflated central 
area

shorter colonies

well protracted apices

Fragilaria nevadensis has 

F. nevadensis
L 20-50 μm

W  ca. 4 μm 
S 17-18 in 10 μm 

F. rumpens
L 20-80 μm

W 3.0-3.5 μm 
S 19-20 in 10 μm 
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Can be confused with 

higher stria density

typical inflated central 
area

one rimoportulae

F. nevadensis
L 20-50 μm

W  ca. 4 μm 
S 17-18 in 10 μm 

F. capucina
L 28-47 μm
W 3-4 μm 

S 14-17 in 10 μm 

Fragilaria nevadensis has 

Can be confused with 

lanceolate valve outline

more protracted apices

inflated central area

no central constriction

F. aequalis
L 20-60 μm

W 3.5-4.5 μm 
S 15-18 in 10 μm 

Fragilaria nevadensis has 

F. nevadensis
L 20-50 μm

W  ca. 4 μm 
S 17-18 in 10 μm 
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lanceolate valve outline

broader valves
inflated central area

lower stria density

colonies!

Fragilaria nevadensis has 

Can be confused with 

F. nevadensis
L 20-50 μm
W  ca. 4 μm 

S 17-18 in 10 μm 

“F. gracilis”
L 20-60 μm
W 2-3 μm

S 19-24 in 10 μm 

• Cells solitary or in groups of 2

• Valves elliptic-lanceolate to lanceolate in longer valves

• Apices slightly protracted, subrostrate to acutely rounded

• Length 11-70 μm, width  4.5-6.0 μm 

• Sternum very narrow, maximum 1/10 of the total valve width, 

linear

• Central area large unilateral hyaline zone

• Striae weakly radiate throughout valve, 18–19 in 10 µm.

• Short, marginal, very thin, acute spines present at valve 

face/mantle junction, non-linking

Fragilaria sandellii Van de Vijver & Jarlman in Van de Vijver et al. 2012 
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Original description

(Van de Vijver et al. 2012)

Fragilaria sandellii

Type population 

Viskansbäken, central 
Sweden, 25.IX.2004

Fragilaria sandellii

(Van de Vijver et al. 2021)
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Other European populations

H.L. Smith 
Diatomacearum Species 

Typicae, slide no. 572 
(century 6, 1880), 

Jonkoping (= Jönköping), 
Sweden.

Fragilaria sandellii

(Van de Vijver et al. 2021)

Other European populations

(Peeters & Ector 2017)

Fragilaria sandellii

France
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Other European populations

(Peeters & Ector 2017)

Fragilaria sandellii

France

Ecology

Van de Vijver et al. (2012, 2021)
slightly alkaline (pH =7.4)
low conductivity (<60 µS/cm)
slightly elevated Tot-N (367 μg/l) and low Tot-P (7.9 μg/l) values

The type material of the Fragilaria sandellii is dominated by Cocconeis
placentula s.l., Fragilaria cf. rumpens, Gomphonema parvulum, Fragilaria
vaucheriae and F. pararumpens, Achnanthidium microcephalum with F.
sandellii only playing a very minor role in this sample. Less frequent taxa
include Reimeria sinuata, Hannaea arcus and Achnanthidium catenatum.

Fragilaria sandellii
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Can be confused with 

larger valve width

no colonies!

more elliptic-lanceolate 
valve outline

clear unilateral central 
area 

no central inflation

Fragilaria sandellii has 

F. sandellii
L 11-70 μm

W  4.5-6.0 μm 
S 18-19 in 10 μm 

F. nevadensis
L 20-50 μm

W  ca. 4 μm 
S 17-18 in 10 μm 

Can be confused with 

Fragilaria sandellii has 

larger valve width

no colonies!

more elliptic-lanceolate 
valve outline

clear unilateral central 
area 

F. sandellii
L 11-70 μm

W  4.5-6.0 μm 
S 18-19 in 10 μm 

F. rumpens
L 20-80 μm

W 3.0-3.5 μm 
S 19-20 in 10 μm 
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Can be confused with 

Fragilaria sandellii has 

larger valve width

no colonies!

more elliptic-lanceolate 
valve outline

clear unilateral central 
area 

F. capucina
L 28-47 μm
W 3-4 μm

S 14-17 in 10 μm

F. sandellii
L 11-70 μm

W  4.5-6.0 μm 
S 18-19 in 10 μm 

Fragilaria malouana Van de Vijver et al. 

(Van de Vijver et al. 2021)

Apmeljåkkå, SwedenCells solitary or in pairs
No colonies observed
Valves linear to very narrowly linear-lanceolate
Length 25–60 µm, width 3–4 µm
Striae parallel to weakly radiate, 17–19 in 10 µm
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Fragilaria malouana

(Van de Vijver et al. 2021)Apmeljåkkå, Sweden

Continuous series of small, 
acute spines running from 

apex to apex

alkaline pH (8.0)
low conductivity (88 µS/cm) 
low nutrient (NH4-N 5 µg/l, 

NO2+3-N 25 µg/l) and 
phosphate (PO4-P 1 µg/l) 

levels. 

Fragilaria batterbeeana Van de Vijver et al. 

(Van de Vijver et al. 2021)

Cells solitary or in pairs, no colonies
Valves lanceolate with weakly to clearly 

convex margins
Apices protracted, rostrate, subcapitate 

to even capitate 
Length 12–38 µm, width 3.5–5.0 µm 
Striae parallel to very weakly radiate, 

18–19 in 10 µm
Continuous series of thick, conical 

marginal spines 

UK, River Don, Towie, Aberdeenshire

pH: 7.7
conductivity: 124 µS/cm

very high levels of nitrate-N (3.34 mg/L)
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Fragilaria ennerdalensis Van de Vijver et al. 

(Van de Vijver et al. 2021)

Cells solitary or in pairs, no colonies
Valves linear to very narrowly linear-

lanceolate 
Apices protracted, subrostrate
Length 22–48 µm, width 3–4 µm
Striae parallel becoming weakly radiate 

near apices, 17–18 in 10 µm
Continuous series of small, shark tooth-

shaped marginal spines 

UK, River Ehen, Ennerdale, Cumbria 

pH: 7.1 
conductivity: 45 µS/cm

very low levels of nitrate-N and 
phosphate

Very clean water quality

Table 2. Comparison table of all Fragilaria taxa discussed in this paper

Fragilaria capucina Fragilaria nevadensis Fragilaria sandellii Fragilaria malouana Fragilaria battarbeeana Fragilaria ennerdalensis

reference Desmazières (1830)
Linares-Cuesta & Sánchez-

Castillo (2007)
Van de Vijver et al. (2012) Van de Vijver et al. (2021) Van de Vijver et al. (2021) Van de Vijver et al. (2021)

Figures 1-23 103-124 125-143 174-199 200-223 224-247

colonies ribbon-shaped ribbon-shaped none none none none

length (µm) 24-70 20-50 11-24 25-60 12-38 22-48

width (µm) 3.5-4 ca. 4 4.5-6 3-4 3.5-5 3-4

valve outline
linear, never narrowly lanceolate, 

with almost parallel margins

Valves lanceolate, with clearly 
convex, always undulating 

margins 

elliptic-lanceolate to lanceolate in 
longer valves with distinctly 

convex margins

linear to very narrowly linear-
lanceolate, with almost parallel to 

weakly convex margins

lanceolate, with weakly to, in 
smaller valves clearly, convex 

margins

linear to very narrowly linear-
lanceolate, with almost parallel 

to, in smaller valves, weakly 
convex margins

apices
Apices cuneately protracted, 

longer specimens weakly rostrate, 
short valves never protracted

protracted, rostrate 
slightly protracted, subrostrate to 

acutely rounded
slightly protracted, rostrate to 

acutely rounded apices
protracted, rostrate protracted, subrostrate 

central area
usually forming a large hyaline 
zone lacking striae, occasionally 

slightly swollen 

a large hyaline zone spanning the 
entire valve width

large unilateral hyaline zone with 
weakly shortened striae on the 

other side

clearly asymmetrical forming a 
distinct unilaterally hyaline zone 
with on the other side almost no 

shortened striae

clearly asymmetrical, unilaterally 
expanded, forming a distinct 

hyaline zone on one side with 
almost not shortened striae on the 

other

asymmetrical, slightly swollen 
and unilaterally expanded, 

forming a distinct unilateral 
hyaline zone with on the other 

side irregularly shortened striae

ghost striae only rarely observed often visible occasionally visible only rarely observed only rarely observed occasionally observed

striae in 10 µm 15-16 17-18 18-19 17-19 18-19 17-18

rimportulae per 
valve

2 1 1 1 1 1

spines linking linking 
small, narrow, acute, located on 

the striae
small, thick, acute, located on the 

striae
thick, conical, located on the 

virgae
small, shark tooth-shaped, located 

on the striae

Comparison table for the Fragilaria capucina group

(Van de Vijver et al. 2021)
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2. The Fragilaria rumpens group

scotica

perdelicatissima

rumpens

campyla

pararumpens
pseudofamiliaris

spina-
speciosa

Fragilaria rumpens (Kützing) G.W.F.Carlson 1913

Basionym: Synedra rumpens Kützing 1844
Synonyms: Fragilaria capucina ssp. rumpens (Kützing) Lange-Bert. 1993, Fragilaria capucina 

var. rumpens (Kützing) Lange-Bert. ex Bukhtiyarova 1995

• cells always producing long, ribbon-like colonies

• valves lanceolate, fusiform, sometimes irregularly curved 

• rostrate apices

• length 20-80 μm, width 3.0-3.5 μm 

• sternum narrow

• central area forming a wide, transverse fascia, sometimes 

unilateral

• striae alternate, parallel throughout, 19-20 in 10 μm

• spines clearly present
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Original description

(Kützing 1844)

Fragilaria rumpens

Type material Synedra rumpens Kützing - Slide 
BM18357

package no. 194 Brackwasser der 
Oldenburgschen Küste (Germany)

Fragilaria rumpens

(Van de Vijver et al. 2022)
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Type material Synedra rumpens Kützing - Slide 
BM18357

package no. 194 Brackwasser der 
Oldenburgschen Küste (Germany)

Fragilaria rumpens

(Van de Vijver et al. 2022)

Synedra rumpens Kützing
package no. 194 
Brackwasser der 

Oldenburgschen Küste
(Germany)

Fragilaria rumpens

Type material

(Van de Vijver et al. 2022)
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Fragilaria rumpens

Lange-Bertalot et al. 2017, p. 275, plate 10, figs 15-20

Fragilaria rumpens
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Other populations

Van Heurck, types du Synopsis des diatomées de Belgique, slide 296
Labelled as Synedra rumpens var. familiaris – Holstein, Germany

Fragilaria rumpens

(Van de Vijver et al. 2022)

ScotlandOther European populations

Fragilaria rumpens

Most certainly not F. rumpens
but an unknown species 
in the F. radians group
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Ecology

Lange-Bertalot et al. (2017)
oligo- to mesotrophic
electrolyte poor streams and small rivers 
siliceous substrata
absent from moderately acidified, dystrophic habitats
also absent from eutrophic habitats

Van de Vijver et al. (2022)
The type material is dominated by Fragilaria rumpens. Other relatively 
frequent taxa in the sample include Tabellaria flocculosa (Roth) 
Kützing and Meridion constrictum Ralfs, both indicative of electrolyte 
poor, oligo- to mesotrophic, soft, running waters. 

Fragilaria rumpens

Can be confused with 

F. capucina
L 28-47 μm
W 3-4 μm

S 14-17 in 10 μm

F. rumpens
L 20-80 μm

W 3.0-3.5 μm 
S 19-20 in 10 μm 

F. nevadensis
L 20-50 μm

W  ca. 4 μm 
S 17-18 in 10 μm 

“F. gracilis”
L 30-55 μm
W 2-3 μm

S 21-22 in 10 μm

co
lo

n
ie

s

co
lo

n
ie

s

co
lo

n
ie
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Can be confused with 

higher stria density

higher valve width
broader valves

less protracted, not 
capitate apices

no inflated central area

colonies with touching 
apices

Fragilaria rumpens has 

F. pararumpens
L 25-50 μm
W 2.5-3 μm 

S 16-18 in 10 μm 

F. rumpens
L 20-80 μm

W 3.0-3.5 μm 
S 19-20 in 10 μm 

Can be confused with 

less capitate apices

less inflated central area

Large, ribbon-like 
colonies !!!

Fragilaria rumpens has 

F. rumpens
L 20-80 μm

W 3.0-3.5 μm 
S 19-20 in 10 μm 

F. campyla
L 35-70 μm

W 2.5-3.5 μm 
S 19-21 in 10 μm 
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Fragilaria pararumpens Lange-Bertalot, G.Hofmann & 
Werum 2013

• cells always producing band-like colonies, frustules 

connected by their centers, tapering ends not connected!

• valves lanceolate, narrow, tapering from center to ends

• apices (sub)capitate

• length 25-50 μm, width 2.5-3.0 μm 

• sternum narrow

• central area inflated, hyaline or with ghost striae, almost 

quadratic

• striae alternate, parallel throughout, 16-18 in 10 μm

• spines clearly present

Synonym: Synedra rumpens var. meneghiniana Grunow in Van Heurck 1880

Original description

(Hofmann et al. 2013)

Fragilaria
pararumpens
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Type material

Salm Bach 22 by Eisenschmitt, Germany

Fragilaria pararumpens

Type material

Salm Bach 22 by 
Eisenschmitt, Germany

Fragilaria pararumpens
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Type material Synedra rumpens var. meneghiniana

Battaglia, Kützing sample 444

= FRAGILARIA PARARUMPENS

(Van de Vijver et al. 2021)

Lange-Bertalot et al. 2017, p. 271, plate 9, figs 9-14

Fragilaria
pararumpens
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(Bey & Ector 2013)

FranceOther European populations

Fragilaria
pararumpens

(Peeters & Ector 2017)

FranceOther European populations

Fragilaria 
pararumpens
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(Reichardt 2018)

Other European populations

Germany
Fragilaria pararumpens

Ecology

Bey & Ector (2013)
sensitive to organic matter

Peeters & Ector (2017)
in waterbodies with low organic matter content

Lange-Bertalot et al. (2017)
smaller rivers and lakes on siliceous substrata
oligosaprobic

Fragilaria pararumpens
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Can be confused with 

lower stria density

lower valve width
narrower valves

more protracted, 
typically capitate apices

clearly inflated 
central area

colonies with non-
touching apices

Fragilaria pararumpens has 

F. pararumpens
L 25-50 μm
W 2.5-3 μm 

S 16-18 in 10 μm 

F. rumpens
L 20-80 μm

W 3.0-3.5 μm 
S 19-20 in 10 μm 

Can be confused with 

(slightly) lower stria 
density

colonies with touching 
edges

linking spines

Fragilaria pararumpens has 

F. pararumpens
L 25-50 μm
W 2.5-3 μm

S 16-18 in 10 μm

F. campyla
L 35-70 μm

W 2.5-3.5 μm 
S 19-21 in 10 μm 
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Can be confused with 

less slender valves

(slightly) lower stria 
density

colonies with touching 
edges

linking spines

Fragilaria pararumpens has 

F. pararumpens
L 25-50 μm
W 2.5-3 μm

S 16-18 in 10 μm

F. pseudofamiliaris
L 30-50 μm
W 2-3 μm 

S 18-19 in 10 μm 

Can be confused with 

higher stria density

lower valve width
narrower valves

more protracted, 
typically capitate apices

clearly inflated 
central area

F. radiantifalsa (radians)
L 35-55 μm

W 3.5-4.5 μm 
S 9-11 in 10 μm 

Fragilaria pararumpens has 

F. pararumpens
L 25-50 μm
W 2.5-3 μm

S 16-18 in 10 μm
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Fragilaria campyla (Hilse) Van de Vijver, Kusber & D.M.Williams

• cells solitary or 2 cells connected, no colonies! 

• valves elongated, linear to linear-lanceolate

• apices protracted, capitate 

• length 35-45 μm, width 2.5-3.0 μm 

• sternum distinct but narrow

• central area forming large, rectangular hyaline zone, 

spanning entire valve width

• striae alternate, parallel throughout, 19-21 in 10 μm

• small, acute to shark tooth-shaped marginal spines 

Basionym: Synedra campyla Hilse in Rabenhorst 1860
Synonyms: Synedra (rumpens var.?) familiaris f. parva & f. major Grunow in Van 

Heurck 1881,  Fragilaria parva (Grunow) Tuji & D.M.Williams

Original description

Fragilaria campyla

Rabenhorst (1861) Alg. Eur. Dec. 103/104, n° 1024
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Type material

Fragilaria campyla

Rabenhorst (1861) Alg. Eur. 
Dec. 103/104, n° 1024

(Van de Vijver et al. 2022)

Type material Fragilaria campyla

Rabenhorst (1861) Alg. Eur. Dec. 103/104, n° 1024 (Van de Vijver et al. 2022)
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Fragilaria campyla

Krammer & Lange-Bertalot 1991, plate 110, Fig. 22

Fragilaria campyla

as Fragilaria parva 

(Tuji & Williams 2008)
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Fragilaria campyla

as Synedra familiaris f. major 

(Tuji & Williams 2008)

Other European populations Fragilaria campyla

Type material for Fragilaria parva 

Walker Arnott 
sample S 701 

(Glen Cove Long 
Island, USA)

= Grunow 2654

(Van de Vijver et al. 2022)



9/24/2022

46

Other European populations Fragilaria campyla

Type material for Fragilaria parva 

Walker Arnott 
sample S 701 

(Glen Cove Long 
Island, USA)

= Grunow 2654

(Van de Vijver et al. 2022)

Other European populations
Fragilaria campyla

Brébisson sample under 
the name Synedra 

vaucheriae

(Van de Vijver et al. 2022)
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Ecology
Van de Vijver et al. (2022)

The type sample is dominated by Planothidium lanceolatum, P. 
frequentissimum, Sellaphora atomoides, Fragilaria campyla, 
Gomphonema exilissimum and Meridion circulare. 

This species composition indicates higher nutrient levels and α-
mesosaprobic, circumneutral to alkaline conditions 

The type of F. parva is dominated by Melosira varians, Fragilaria 
rumpens, Gomphonema parvulum, Planothidium frequentissimum, 
Ulnaria oxyrhynchus, Surirella angusta, and Navicula 
cryptocephala.

This species composition points to moderately to strongly 
electrolyte rich, eutrophic, circumneutral to alkaline running 
waters. 

Fragilaria campyla

F. campyla
L 35-70 μm

W 2.5-3.5 μm 
S 19-21 in 10 μm 

Can be confused with 

higher stria density

NO colonies!!!

small spines

Fragilaria campyla has 

F. pararumpens
L 25-50 μm
W 2.5-3 μm

S 16-18 in 10 μm



9/24/2022

48

F. campyla
L 35-70 μm

W 2.5-3.5 μm 
S 19-21 in 10 μm 

Can be confused with 

slightly higher stria 
density

slightly higher valve 
width

distinct central area

less capitate apices

NO colonies

Fragilaria campyla has 

F. pseudofamiliaris
L 30-50 μm
W 2-3 μm 

S 18-19 in 10 μm 

F. campyla
L 35-70 μm

W 2.5-3.5 μm 
S 19-21 in 10 μm 

Can be confused with 

slightly lower valve 
width

distinct central area

NO colonies

Fragilaria campyla has 

F. rumpens
L 20-80 μm

W 3.0-3.5 μm 
S 19-20 in 10 μm 
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Fragilaria pseudofamiliaris Van de Vijver, T.M.Schuster, 
Kusber & D.M.Williams

• cells always producing band-like colonies, frustules 

connected by their centers, tapering ends not connected!

• valves elongated, narrowly lanceolate

• apices distinctly protracted, subcapitate to capitate

• length 30-50 μm, width 2.0-3.0 μm 

• sternum narrow but distinct, linear

• central area forming small, rectangular, hyaline zone 

(occasionally absent)

• striae alternate, parallel throughout, 18-19 in 10 μm

• spines clearly present, linking, bifurcating

Original description

Fragilaria 
pseudofamiliaris

Artesischer Brunnen, 
Dresden, Germany (coll. date 
V.1888, leg. C. Schiller s.n.), 
Collection Hauck & Richter, 

Phykotheka universalis n° 300

(Van de Vijver et al. 2022)
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Type population
Fragilaria pseudofamiliaris

Artesischer Brunnen, 
Dresden, Germany (coll. date 
V.1888, leg. C. Schiller s.n.), 
Collection Hauck & Richter, 

Phykotheka universalis n° 300 (Van de Vijver et al. 2022)

Other European populations Fragilaria 
pseudofamiliaris

identified as F. perdelicatissima
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Ecology

Van de Vijver et al. (2022)
The dominant diatom species in the type material is F. 
pseudofamiliaris. 

Other taxa in the sample include Achnanthidium exile, A. cf. 
microcephalum, Brachysira neoexilis, Cymbella affinis, Diatoma 
tenuis, Encyonopsis subminuta and Fragilaria goeyersiana. 

Most of these species are typical for calcium bicarbonate 
enriched, meso- to eutrophic, medium electrolyte-rich lakes

Fragilaria pseudofamilaris

(Van de Vijver et al. 2022)

F. campyla
L 35-70 μm

W 2.5-3.5 μm 
S 19-21 in 10 μm 

Can be confused with 

slightly lower stria 
density

slightly lower valve 
width

small central area

typical capitate apices

Colonies with free apices

Fragilaria pseudofamiliaris has 

F. pseudofamiliaris
L 30-50 μm
W 2-3 μm 

S 18-19 in 10 μm 
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Can be confused with 

clearly higher stria 
density

lower valve width

colonies with free apices

Fragilaria pseudofamiliaris has 

F. pseudofamiliaris
L 30-50 μm
W 2-3 μm 

S 18-19 in 10 μm 

F. austriaca
L 25-63 μm
W 3-4 μm 

S 12-15 in 10 μm 

Can be confused with 

clearly higher stria 
density

lanceolate, NOT linear 
valves

colonies with free apices

Fragilaria pseudofamiliaris has 

F. pseudofamiliaris
L 30-50 μm
W 2-3 μm 

S 18-19 in 10 μm 

F. amphicephaloides
L 40-75 μm
W 2-3 μm

S 10-14 in 10 μm
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F. perdelicatissima
L 20-100 μm

W 2.0-2.5 μm 
S 15-16 in 10 μm 

Can be confused with 

higher stria density

usually shorter valves

small sternum

colonies with free apices

spines

Fragilaria pseudofamiliaris has 

F. pseudofamiliaris
L 30-50 μm
W 2-3 μm 

S 18-19 in 10 μm 

Fragilaria perdelicatissima Lange-Bertalot & Van de Vijver 2014

• Cells solitary or 2 frustules connected, no ribbon-like colonies! 

• Valves elongated, linear-lanceolate with parallel margins, 

gradually tapering 

• Apices distinctly protracted, capitate

• Length 20-100 μm, width 2.0-2.5 μm 

• Sternum distinct, broad, linear to lanceolate

• Central area usually forming apically elongated, rectangular 

hyaline zone

• Striae alternate, short, marginal, parallel, 15-16 in 10 μm

• Spines absent

Synonym: Fragilaria delicatissima (W.Smith) Lange-Bertalot 1980, nom. illeg. 
(≠ Synedra delicatissima W.Smith)
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Original description Fragilaria perdelicatissima

(Lange-Bertalot & Ulrich 2014)

Type population

William Smith, 
Campylodiscus hibernicus

sample, Lough Neagh
(Antrim, North Ireland, UK, 

coll. date 1850, 
leg. Dr G. Dickie s.n.)

Fragilaria 
perdelicatissima

(Van de Vijver et al. 2022)
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Other populations

Apmeljåkkå River, Sweden, 2002 
(leg. Amelie Jarlman)

Fragilaria perdelicatissima

(Van de Vijver et al. 2022)

Lange-Bertalot et al. 2017, p. 272, plate 8, figs 1-6

Fragilaria 
perdelicatissima
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(Bey & Ector 2013)

France

Other European populations
Fragilaria perdelicatissima

As F. delicatissima

Ecology (I)

Bey & Ector (2013) (as F. delicatissima)
calcareous habitats, moderately mineralized
low to moderate levels of nutrients

Lange-Bertalot & Ulrich (2014)
usually in phytobenthos, rarely in plankton

Lange-Bertalot et al. (2017)
calcium-bicarbonate enriched waterbodies
oligo- mesotrophic lakes and rivers
indicator of very good quality
can form blooms in spring

Fragilaria perdelicatissima
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Ecology (II)

Van de Vijver et al. (2022)
Type material dominated by Achnanthidium affine and A. cf. microcephalum, 
Cymbella lange-bertalotii, Denticula tenuis, Diatoma ehrenbergii, Fragilaria 
perdelicatissima, and Tryblionella brunoi. 

Swedish sample dominated by A. minutissimum, Fragilaria perdelicatissima, F. 
tenera, Hannaea linearis, and Tabellaria flocculosa together with Brachysira 
neoexilis, various Cymbella species, and Achnanthidium lineare. 

The site was characterized by an alkaline pH (8.0), a low conductivity value of 
88 µS cm-1, low nitrogen (NH4+-N 5 µg/l, NO2-+NO3--N 25 µg/l) and 
phosphate (PO43--P 1 µg/l) levels 

The observed diatom composition in both samples is typical for circumneutral 
to weakly alkaline, oligosaprobic, oligo- to mesotrophic conditions. 

Fragilaria perdelicatissima

F. perdelicatissima
L 20-100 μm

W 2.0-2.5 μm 
S 15-16 in 10 μm 

Can be confused with 

lower stria density

longer valves

broad sternum

no colonies with free 
apices

no spines

Fragilaria perdelicatissima has 

F. pseudofamiliaris
L 30-50 μm
W 2-3 μm 

S 18-19 in 10 μm 
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F. amphicephaloides
L 40-75 μm
W 2-3 μm 

S 10-14 in 10 μm 

F. perdelicatissima
L 20-100 μm

W 2.0-2.5 μm 
S 15-16 in 10 μm 

Can be confused with 

higher stria density

longer valves

broad sternum

Fragilaria perdelicatissima has 

F. perdelicatissima
L 20-100 μm

W 2.0-2.5 μm 
S 15-16 in 10 μm 

Can be confused with 

lower stria density

broad sternum

no colonies

no spines

Fragilaria perdelicatissima has 

F. tenera
L 60-120 μm
W 2-2.5 μm 

S 18-20 in 10 μm 

F. tenera var. 
nanana

L 30-90 μm
W 2-2.5 μm

S 22-25 in 10 μm
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Fragilaria scotica (Grunow) Van de Vijver, C.E.Wetzel & Ector

valves lanceolate
apices protracted, rostrate
length 65 µm, width 4 µm 

central area large, clearly inflated
striae parallel to very weakly radiate, 

15 in 10 µm

Walker Arnott sample 262 
(Loch Leven near Kinross, Scotland, UK) 

(=Grunow sample 2664)

The diatom composition points to alkaline, meso- to slightly 
eutrophic, electrolyte-rich conditions. 

Given the extreme rarity of the taxon, it is unclear whether 
these conditions should be attributed to F. scotica. 

Basionym: Synedra rumpens var. scotica Grunow in Van Heurck 1881 

(Van de Vijver et al. 2022)

Fragilaria spinaspeciosa Lange-Bertalot & Cantonati in Cantonati et al. 2019

Short, ribbon-like colonies
Valves strictly linear, parallel margins

Apices protracted, capitate
Length 25-45(57) µm, width 2.5-3.0 µm 

Central area almost absent
Striae parallel, 15-17 in 10 µm

Marginal linking spines present

Sample cLIM004 DIAT 1985, Helocrenic
spring close to Lago Scuro, Italy

coll. date 31.VII.2011, leg. M. Cantonati

Environmental conditions at the type 
locality: conductivity (13 μS/cm), pH: 
6.54, nitrate: 0.17 mg/L, TP: 5 μg/L), 

SRP: <1 μg/L), sulphate: 1.7 mg/L

(Cantonati et al. 2017; Van de Vijver et al. 2022)
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Comparison table for the Fragilaria rumpens group

(Van de Vijver et al. in press)

Table 2. Comparison table of all Fragilaria taxa discussed in this paper

Fragilaria rumpens
Synedra rumpens var. 
familiaris sensu Van 

Heurck
Fragilaria campyla Fragilaria parva

Synedra vaucheriae
sensu Brébisson

Fragilaria scotica
Fragilaria 

pseudofamilaris
Fragilaria 

paraneogena

original reference Kützing 1844 this study Hilse (1860) Van Heurck (1881) this study Van Heurck (1881) this study Grunow (1882)

Figures 1-35 36-54 55-79 80-117 118-161 162-164 165-199 200-217

colonies yes yes no no no no
yes, apices not 

touching in girdle 
view

no

length (µm) 20-80 40-70 35-45 20-40 20-70 65 30-50 60-120

width (µm) 3.0-3.5 2.5-3.0 2.5-3.0 3.0-3.5 3.0-3.5 4 2-3
1-1.5 (2.5-3.5  for 

central area)

valve outline

linear to linear-
lanceolate with almost 

straight to very 
weakly convex 

margins

elongated, linear-
lanceolate with 

parallel margins, 
gradually tapering

elongated, linear to 
linear-lanceolate, 

teratological valves 
undulating

linear to linear-
lanceolate with 

parallel to only very 
weakly convex 

margins

linear to linear-
lanceolate with 

gradually narrowing 
valve margins

linear-lanceolate with 
gradually narrowing 

margins 

elongated, narrowly 
lanceolate with 

gradually tapering 
margins

elongated, very thin, 
linear with distinctly 
inflated central part

apices
distinctly protracted, 
rostrate to often even 

capitate

distinctly protracted, 
subcapitate to capitate

protracted, capitate
distinctly protracted, 
capitate to rostrate in 

smaller specimens

distinctly protracted, 
capitate to rostrate 

protracted, rostrate
distinctly protracted, 

subcapitate to capitate
protracted, slightly 

capitate

central area

relatively large, 
forming a rectangular 

hyaline area, 
occasionally weakly 

swollen

rectangular, weakly 
swollen, hyaline zone

large, rectangular 
hyaline zone

swollen, forming a 
large hyaline 

rectangular zone

distinctly swollen, 
forming a well-
delimited large 

hyaline rectangular 
zone

clearly inflated and 
well delimited

small, occasionally 
absent, rectangular, 

hyaline zone

inflated, hyaline, well 
delimited

ghost striae clearly present clearly present clearly present clearly present usually present ? occasionally present present

striae in 10 µm 19-20 19-20 19-20 19-21 19-21 15 18-19 ca. 18

rimoportulae per valve 1 1 1 1 1 1 1 1

spines yes probably yes yes yes yes ? yes yes

3. The Fragilaria radians problem

Krammer & Lange-Bertalot (1991)
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Type material

Synedra radians Kützing - Slide BM18192
package no. 188 an Cladophora fracta bei Tennstadt (Germany)

Fragilaria radians sensu Krammer & Lange-Bertalot

Original description

(Kützing 1844)

small Synedra
very narrow, linear

grouped in dense bundles
one side truncated, 

other side bluntly attenuated

(striae not visible!!!)

Fragilaria radians
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Kützing sample 188, B.M.18192, Tennstadt, Germany
(Van de Vijver et al. 2022)

Fragilaria radians

• Cells solitary

• Valves narrow, linear to linear-lanceolate

• Apices obtusely rounded, very weakly to not protracted 

• Length 20-60 μm, width 2.0-3.0 μm 

• sternum narrow but distinct

• Central area forming a weakly developed fascia

• Striae alternate to opposite, almost parallel to slightly 

radiate, 19-24 in 10 μm

• Spines absent

Fragilaria gracilis Østrup 1910
Synonym: Fragilaria capucina var. gracilis (Østrup) Hustedt 1950, Fragilaria laevissima
Østrup 1910, Fragilaria pseudolaevissima VanLandingham 1971, Synedra utermoehlii
Hustedt, F. utermoehlii (Hustedt) Lange-Bertalot 1993
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• Cells solitary

• Valves narrow, linear to linear-lanceolate

• Apices obtusely rounded, very weakly to not protracted 

• Length 20-60 μm, width 2.0-3.0 μm 

• sternum narrow but distinct

• Central area forming a weakly developed fascia

• Striae alternate to opposite, almost parallel to slightly 

radiate, 19-24 in 10 μm

• Spines absent

Fragilaria radians (Kützing) D.M.Williams & Round 1987
Basionym: Synedra radians Kützing 1844

Synonym: Fragilaria gracilis Østrup 1910, Fragilaria capucina var. gracilis (Østrup) 
Hustedt 1950, Fragilaria laevissima Østrup 1910, Fragilaria pseudolaevissima VanLandingham
1971, Synedra utermoehlii Hustedt, F. utermoehlii (Hustedt) Lange-Bertalot 1993

Original description

(Kützing 1844)

Fragilaria radians
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Kützing sample 188, B.M.18192, Tennstadt, Germany (Van de Vijver et al. 2022)

Fragilaria radians

Original description

Østrup (1910)

Type Fragilaria gracilis Østrup

Fragilaria radians

Fragilaria gracilis Østrup
Basin in Botanic Garden Copenhagen
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Fragilaria radians

X

Fragilaria eutraphenta

as Fragilaria capucina var. gracilis

Lange-Bertalot et al. 2017, p. 270, plate 10, figs 21-26X

X

X

Fragilaria radians

as Fragilaria capucina var. gracilis
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Other European Population

Eau Noire
Viroinval (Belgium)

BERW-03510
(=epitype population)

(Van de Vijver et al. 2022)

Fragilaria radians

Other European Population

Fragilaria utermoehlii 
(Hustedt) Lange-Bertalot

Type material 
Obersdorfer See

Schleswig-Holstein

(Van de Vijver et al. 2022)

Fragilaria radians
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Other European Population

Fragilaria pseudolaevissima
VanLandingham
Type material 

Kandestederne, 
Jutland, Denmark

(= Fragilaria laevissima Østrup 1910)
(Van de Vijver et al. 2022)

Fragilaria radians

Bey & Ector (2013)

Peeters & 
Ector (2017)

France

Other European populations

X X

Fragilaria 
radians
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(Ector et al. 2015)

River Voutonne at Précigné 16-07-2008

Fragilaria radiansOther European populations

Lange-Bertalot
& Ulrich (2014)

(Lake Schladitz, Germany)

Fragilaria radians
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(Kahlert et al. 2019)

Fragilaria radiansOther European populations (UK, Italy)

Wales

Other European populations

Fragilaria radians
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Ecology

Lange-Bertalot & Ulrich (2014 as F. gracilis)
slightly acidic to circumneutral
oligo- to mesotrophic

Lange-Bertalot et al. (2017 as F. gracilis)
oligosaprobic
oligo- to mesotrophic
usually in smaller lakes and rivers
weakly acidic to weakly alkaline
lower to moderate electrolyte content
not in highly acidic, dystrophic or eutrophic habitats

Peeters & Ector (2017 as F. gracilis)
intolerant to organic matter and higher nutrients

Fragilaria radians

Ecology
Diatom community in the lectotype slide
Achnanthidium microcephalum 
Denticula tenuis 
Fragilaria radians
Nitzschia denticula
Ctenophora pulchella
Cymbella vulgata
Diatoma moniliformis 

Sample collected from Cladophora fracta, a species known to prefer 
higher nutrient and electrolyte levels (Michalak & Messyasz 2021). 

The dominant taxa in the sample, however, point to a more 
mesotrophic (not eutrophic) calcium–bicarbonate enriched, alkaline 
to highly alkaline condition with a medium to high electrolyte 
content, the latter indicated by the presence of Diatoma moniliformis, 
Ctenophora pulchella and Gomphonella olivacea (Lange–Bertalot et 
al. 2017).

Fragilaria radians

(Van de Vijver et al. 2022)

Gomphonella olivacea 
Gomphonema lateripunctatum
Gomphonema pumilum var. rigidum
Gomphonema parvulum 
Encyonopsis subminuta
Fragilaria fragilarioides 
Cocconeis euglypta
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Ecology

Diatom community in the type slide of F. gracilis
Nitzschia dissipata
Nitzschia pusilla
Navicula gregaria
Fragilaria aequalis
Diatoma problematica
Achnanthidium spp.
Ctenophora pulchella
…

Meso- to eutrophic community
Slightly higher saprobity

HIGHER electrolyte content

Fragilaria radians

(Van de Vijver et al. 2022)

F. rumpens
L 20-65 μm
W 3.5-4 μm

S 18-20 in 10 μm

F. radians (“gracilis”)
L 20-60 μm
W 2-3 μm

S 19-24 in 10 μm 

Can be confused with 

F. capucina
L 28-47 μm
W 3-4 μm 

S 14-17 in 10 μm 

c
o
l
o
n
i
e
s

N
O

c
o
l
o
n
i
e
s



9/24/2022

72

higher stria density

narrower valves,
less robust appearance

F. eutraphenta
L 20-75 μm
W 3-4 μm 

S 18-20 in 10 μm

Fragilaria radians has 

Can be confused with 

F. radians (“gracilis”)
L 20-60 μm
W 2-3 μm

S 19-24 in 10 μm 

Can be confused with 

broader valves

less acute apices

less narrowly 
lanceolate valves

Fragilaria radians has 

F. acerosa
L 13-35 μm

W 1.5-2.5 μm 
S 20-22 in 10 μm 

F. radians (“gracilis”)
L 20-60 μm
W 2-3 μm

S 19-24 in 10 μm 
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Can be confused with 

broader valves

lower stria density

broader sternum 
(aquaplus = no sternum)

F. aquaplus
L 22-45 μm

W1.5-2.5 μm 
S 22-24 in 10 μm 

Fragilaria radians has 

F. radians (“gracilis”)
L 20-60 μm
W 2-3 μm

S 19-24 in 10 μm 

Can be confused with 

narrower valves
usually longer valves

higher stria density

less coarse striae
(areolae not visible)

Fragilaria radians has 

F. famelica
L 10-70 μm
W 2.5-4 μm 

S 11-16 in 10 μm 

F. radians (“gracilis”)
L 20-60 μm
W 2-3 μm

S 19-24 in 10 μm 
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3A. The Fragilaria radians group (common taxa)

radians

aquaplus

acerosa

eutraphenta

• Cells solitary

• Valves narrow, needle-shaped, never inflated centrally

• Apices weakly subcapitate

• Length 22-45 μm, width 1.5-2.5 μm

• sternum extremely narrow to absent!

• Central area indistinct in LM, but present as hyaline area

• Striae very difficult to see in LM, NEVER alternate, almost 

parallel to slightly radiate, 22-24 (26 near apices) in 10 μm

• Spines absent

Fragilaria aquaplus Lange-Bertalot & S.Ulrich 2014
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Original description

Fragilaria aquaplus

(Lange-Bertalot & Ulrich 2014)

Original description

Type locality: Lago della Crocetta, Bernina Alps, Switzerland (Lange-Bertalot & Ulrich 2014)

Fragilaria aquaplus
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Type locality: Lago della Crocetta, Bernina Alps, Switzerland
(leg. J. Hürlimann, Aquaplus)Fragilaria aquaplus

(Van de Vijver et al. 2022)

Type locality: 
Lago della 
Crocetta, 

Bernina Alps, 
Switzerland

Fragilaria aquaplus

(Van de Vijver et al. 2022)
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Ecology

Lange-Bertalot & Ulrich (2014)
found in a Swiss Lake

Fragilaria aquaplus

Van de Vijver et al. (2022) 
dominant flora in type slide: Cymbella langebertalotii, C. vulgata, Delicata
delicatula, Encyonopsis subminuta, several Achnanthidium species, Denticula
tenuis, Fragilaria tenera var. nana, Navicula radiosa and Tryblionella brunoi.

typical for oligo-mesotrophic, oligosaprobic, calcium-bicarbonate rich, 
weakly alkaline lakes and rivers (Lange-Bertalot et al. 2017). 

Can be confused with 

narrower valves

slightly higher stria
density

narrower, almost 
absent sternum

F. aquaplus
L 22-45 μm

W1.5-2.5 μm
S 22-24 in 10 μm

Fragilaria aquaplus has 

F. radians (“gracilis”)
L 20-60 μm
W 2-3 μm

S 19-24 in 10 μm 
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Can be confused with 

narrower valves

slightly higher stria
density

sternum almost 
absent

F. aquaplus
L 22-45 μm

W1.5-2.5 μm
S 22-24 in 10 μm

Fragilaria aquaplus has 

F. eutraphenta
L 20-75 μm
W 3-4 μm 

S 18-20 in 10 μm

Can be confused with 

longer valves

slightly higher stria 
density

sternum almost 
absent

less lanceolate 
valves

F. aquaplus
L 22-45 μm

W1.5-2.5 μm
S 22-24 in 10 μm

Fragilaria aquaplus has 

F. acerosa
L 13-35 μm

W 1.5-2.5 μm 
S 20-22 in 10 μm 
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Can be confused with 

narrower valves
shorter valves

slightly higher stria
density

no protracted apices

F. aquaplus
L 22-45 μm

W 1.5-2.5 μm 
S 22-24 in 10 μm 

Fragilaria aquaplus has 

F. tenera var. 
nanana

L 22-70(90) μm
W 2.0-2.5 μm 

S 18-20 in 10 μm 

F. tenera
L 60-120 μm

W 2.0-2.5 μm 
S 18-20 in 10 μm 

• cells solitary, colonies NEVER observed

• valves linear to narrowly lanceolate, margins almost parallel

• apices slightly protracted, weakly rostrate 

• length 20-75 μm, width 3-4 μm 

• sternum moderately narrow, distinct

• central area large, irregularly shaped hyaline area

• striae alternating, parallel, 18-20 in 10 μm

• spines absent

Fragilaria eutraphenta Van de Vijver, Kusber & D.M.Williams
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Type population

Grote Nete
Prov. Antwerp (Belgium)

Fragilaria eutraphenta

(Van de Vijver et al. 2022)

Type population

Grote Nete
Prov. 

Antwerp 
(Belgium)

Fragilaria eutraphenta

(Van de Vijver et al. 2022)
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Peeters & Ector (2017)

Other European populations

identified as F. gracilis

Fragilaria eutraphenta

Switzerland
Straub 1811

Fragilaria eutraphentaOther European populations

(Van de Vijver et al. 2022)
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Other European populations

Switzerland

Hürlimann & Straub (1991)

Ecology Fragilaria eutraphenta

Unknown due to confusion with F. radians (“gracilis”) and F. 
rumpens

Probably widespread!

Mainly observed in running waters 

Eutrophic and higher organic pollution

pH > 7,5 

Higher electrolyte content

(Van de Vijver et al. 2022)
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F. rumpens
L 20-65 μm
W 3.5-4 μm

S 18-20 in 10 μm

Can be confused with 

Fragilaria eutraphenta has 

NO colonies

no spines

larger central area

Fragilaria eutraphenta
L 20-75 μm
W 3-4 μm 

S 18-20 in 10 μm

Can be confused with 

NO colonies

no spines

higher stria density

F. capucina
L 28-47 μm
W 3-4 μm 

S 14-17 in 10 μm 

Fragilaria eutraphenta has 

Fragilaria eutraphenta
L 20-75 μm
W 3-4 μm 

S 18-20 in 10 μm
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Fragilaria eutraphenta
L 20-75 μm
W 3-4 μm 

S 18-20 in 10 μm

Can be confused with 

broader valves

lower stria density

F. radians (“gracilis”)
L 20-60 μm
W 2-3 μm

S 19-24 in 10 μm 

Fragilaria eutraphenta has 

• Cells solitary, colonies NEVER observed

• Valves linear-lanceolate (longer valves) to lanceolate (shorter 

valves), needle-shaped, gradually narrowing margins

• Apices wealy protracted, acutely rounded

• Length 13-62 μm, width 1.5-2.5 μm 

• sternum narrow but distinct

• Central area very small, several central striae shortened

• Striae alternating, parallel, 18-22 (26 near apices) in 10 μm

• Spines absent

Fragilaria acerosa Van de Vijver, C.E.Wetzel, Jarlman & Ector
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Type population

Haraldjöån (Sweden)

Fragilaria acerosa

(Van de Vijver et al. 2022)

Other European populations

Hammarbäcken (Sweden)

Fragilaria acerosa

(Van de Vijver et al. 2022)
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Other European populations

Hammarbäcken (Sweden)

Fragilaria acerosa

(Van de Vijver et al. 2022)

Ecology Fragilaria acerosa

Unknown due to confusion with F. radians (“gracilis”)

Probably Nordic (Scandinavia) distribution!

Mainly observed in running waters 

Highly oligotrophic and low organic pollution

Acidic waters

Together with Brachysira, Eunotia, Tabellaria, Frustulia…
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F. acerosa
L 13-35 μm

W 1.5-2.5 μm 
S 20-22 in 10 μm 

Can be confused with 

Fragilaria acerosa has 

shorter valves

narrower valves

typical acute apices

F. radians (“gracilis”)
L 20-60 μm
W 2-3 μm

S 19-24 in 10 μm 

F. acerosa
L 13-35 μm

W 1.5-2.5 μm 
S 20-22 in 10 μm 

Can be confused with 

Fragilaria acerosa has 

shorter valves

always lanceolate 
valves

typical acute apices

F. aquaplus
L 22-45 μm

W1.5-2.5 μm
S 22-24 in 10 μm
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F. acerosa
L 13-35 μm

W 1.5-2.5 μm 
S 20-22 in 10 μm 

Can be confused with 

Fragilaria acerosa has 

narrower valves

always lanceolate 
valves

finely punctated
striae (= areolae 

NOT visible)

much lower stria 
density

F. famelica
L 10-70 μm
W 2.5-4 μm 

S 11-16 in 10 μm 

3B. The Fragilaria radians group (rare taxa)

tridentina

huerlimannii

mertensiana

neglecta

heudreana
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Fragilaria tridentina Cantonati & Lange-Bertalot in Cantonati et al. 2017

valves lanceolate to linear-lanceolate
length 11-27 μm, width 2.5-3.0 μm 
sternum narrow, at apices very narrow
central area large, rectangular
striae parallel, opposite, 20-25 in 10 μm
spines absent

At present only found in Italy (Cantonati et al. 2017)

Sample cLIM004 DIAT 2513 Lake Ritorto
outlet, on bryophythes, Italy

coll. date 24.IX.2012, leg. M. Cantonati

Environmental conditions at the type 
locality: conductivity (16 μS/cm), 
nitrate: 0.20 mg/L, TP: <5 μg/L)

valves lanceolate to elliptic-lanceolate with 
protracted, rostrate apices

length 15-40 μm, width 2.5-3.0 μm 
sternum very broad, lanceolate
central area large, rectangular
striae parallel, short, 17-20 in 10 μm
spines absent

(Van de Vijver et al. 2022)

species composition in type slide points 
to an eutrophic, α-meso- to polysaprobic

environment with higher electrolyte 
content, often indicating increased levels 

of pollution. 

At present only found in Belgium

Fragilaria mertensiana Van de Vijver, C.E.Wetzel & Ector
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(Van de Vijver et al. 2022)

Fragilaria heudreana Van de Vijver, C.E.Wetzel & Ector

valves linear to narrowly lanceolate with almost parallel margins
apices protracted, rostrate
length 12-50 μm, width 3.0-5.0 μm 
sternum very narrow, linear
central area unilateral, forming a large, irregularly shaped hyaline area
striae parallel, 18-21 in 10 μm
spines PRESENT

Kandestederne, Jutland, Denmark, 
Østrup sample 8681 (type material F. 

laevissima) archived at K!

Species composition in type slide may 
point to a freshwater habitat with 

higher electrolyte content as some of the 
dominant species (e.g. S. producta, F. cf. 
henryi) can even be found in brackish 

conditions.
(Van de Vijver et al. 2022)

Fragilaria heudreana Van de Vijver, C.E.Wetzel & Ector
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valves strictly linear, parallel margins, broadly rounded, non-protracted apices 
length 30-70 μm, width 1.5-2.0 μm 
sternum narrow but distinct
central area absent to very small
striae parallel, 20-21 in 10 μm
spines absent

Fragilaria neglecta Van de Vijver, C.E.Wetzel, Jarlman & Ector

(Van de Vijver et al. 2022)

Mälskarbäcken, Vilhelmina 
Kommun, Västersbotten Län, 

Sweden 

NORDIC species

Diatom community is typical for very oligotrophic, 
oligosaprobic, electrolyte-poor, acidic water bodies, 

indicating a very high water quality. 

Measured chemical parameters: 
pH of 6.5

very low TOT-P (11 µg/l) and TOT-N (228 µg/l) 
concentrations. (Van de Vijver et al. 2022)

Fragilaria neglecta Van de Vijver, C.E.Wetzel, Jarlman & Ector
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Fragilaria huerlimannii Van de Vijver

(Van de Vijver et al. 2022)

valves needle-shaped, narrowly lanceolate with gradually tapering margins
apices protracted, rostrate to weakly capitate
length 20-50 μm, width 1.5-2.0 μm 
sternum narrow but distinct
central area forming a large hyaline fascia
striae parallel, 20-21 in 10 μm
spines Absent

Fragilaria huerlimannii Van de Vijver

(Van de Vijver et al. 2022)

Fiume Ticino, canton Ticino, 
Switzerland, alt. 305 m a.s.l., coll. date 

08.VII.2020, leg. J. Hürlimann

Species composition in type slide may 
points to moderately calcium–
bicarbonate enriched, oligo– to 

mesotrophic conditions with low levels 
of organic pollution.
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4. The Fragilaria vaucheriae group

I. More common taxa

vaucheriae rinoi truncata kellyana vaucheriaerobustacatenarinoi

Fragilaria vaucheriae (Kützing) J.B.Petersen 1938
Basionym: Exilaria vaucheriae Kützing 1833
Synonym: Fragilaria capucina var. vaucheriae (Kützing) Lange-Bertalot 1980

• cells solitary, occasionally, two valves together, no colonies

• valves linear to linear-lanceolate (smaller specimens), abruptly 

narrowing, forming moderately developed shoulders

• apices protracted, rostrate to subcapitate

• length 12-50 μm, width 3.5-4.5 μm

• sternum very narrow but distinct

• central area unilateral, wide fascia, ghost striae occasionally 

present

• striae alternate, almost parallel to slightly radiate, 12-13 in 10 μm

• small, conical spines present, sometimes absent
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Original description

Kützing (1833)

Fragilaria vaucheriae

Type material

Fragilaria
vaucheriae

Kützing 1833
Decas III, 24

Weißenfels (Germany)
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Type material

Fragilaria
vaucheriae

Kützing 1833
Decas III, 24

Weißenfels (Germany)

Type material ???

Wetzel & 
Ector 
(2015)

Fragilaria vaucheriae (Kützing) J.B.Petersen
package no. 185 from Weißenfels (Germany)

F
ragilaria

vauch
eriae
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(Wetzel & Ector 2015)

Fragilaria vaucheriae
(Kützing) J.B.Petersen

package no. 185 from 
Weißenfels (Germany) 

Fragilaria vaucheriae

Type material ???

Fragilaria vaucheriae

(Krammer & Lange-Bertalot 1991/2000)
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Lange-Bertalot et al. 2017, p. 276, plate 10, figs 1-4

Fragilaria vaucheriae

(Lange-Bertalot et al. 2017)

Other European populations

Fragilaria vaucheriae

La Grande Mare
Normandy (France) 

Leg. Servanne Quiniou
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Bey & Ector (2013)

Peeters & Ector (2017)

FranceOther European populations

Fragilaria vaucheriaeX = F. rinoi

WalesOther European populations

Fragilaria vaucheriaeX
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1. Central area expanded to one side of valve (or in some specimens, to both 
sides of the valve)

2. Central margin of valve expanded on one side
3. Striae broad
4. Striae widely spaced
5. Rimoportula present

Other populations

Spaulding, Bishop, Edlund, Lee & Potapova (2018) 
Diatoms of North America. https://diatoms.org/ 

Fragilaria vaucheriaeX

Ecology

Lange-Bertalot et al. (2017)
eutrophic
mesosaprobic
high conductivity

Peeters & Ector (2017)
moderately impacted by organic matter
rather enriched in nutrients

Van de Vijver et al. (2023)
Together with Frustulia vulgaris (5%), Rhoicosphenia abbreviata (2%), 

Diatoma ehrenbergii (1%) and Gomphonella olivacea (1%). 

typical for circumneutral to alkaline environments, preferring eutrophic 
conditions with saprobity levels up to β-α-mesosaprobic

Fragilaria vaucheriae

Unclear due to confusion with related taxa!!!
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Can be confused with 

linear (not lanceolate) 
valves

typical “shoulders”

narrower valves

lower stria density

less obvious (not 
depressed) central area

F. rinoi
L 9-25 μm

W 4.5-6.0 μm 
S 14-16 in 10 μm 

Fragilaria vaucheriae has 

F. vaucheriae
L 12-50 μm

W 3.5-4.5 μm 
S 12-13 in 10 μm 

Can be confused with 

usually more 
protracted apices

broader valves

lower stria density

less obvious spot 
in central area

Fragilaria vaucheriae has 

F. pectinalis
L 20-35 μm

W 3.5-5.0 μm 
S 14-15 in 10 μm

F. vaucheriae
L 12-50 μm

W 3.5-4.5 μm 
S 12-13 in 10 μm 
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Can be confused with 

typical “shoulders”

more protracted apices

more linear valves

lower stria density

Fragilaria vaucheriae has 

F. truncata
L 13-35 μm

W 3.5-4.0 μm 
S 13-15 in 10 μm 

F. vaucheriae
L 12-50 μm

W 3.5-4.5 μm 
S 12-13 in 10 μm 

Can be confused with 

usually more 
protracted apices

more linear valves

higher valve 
dimensions

lower stria density

Fragilaria vaucheriae has 

F. microvaucheriae
L 6-24 μm

W 2.5-4.0 μm
S 15-16 in 10 μm

F. vaucheriae
L 12-50 μm

W 3.5-4.5 μm 
S 12-13 in 10 μm 
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For comparison: type of F. microvaucheriae

Can be confused with 

usually more 
protracted apices

broader

never colonies!

F. intermedia
L 22.5-45 μm
W 3.5-4 μm

S 11-14 in 10 μm

Fragilaria vaucheriae has 

F. vaucheriae
L 12-50 μm

W 3.5-4.5 μm 
S 12-13 in 10 μm 
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Fragilaria rinoi
Almeida & C.Delgado in Delgado et al. 2016

• cells solitary, or rarely two frustules connected, no colonies

• valves lanceolate (larger) to elliptic-lanceolate (smaller), very 

rarely linear

• apices weakly protracted, rostrate BUT not (sub-)capitate

• length 9-25 μm, width 4.5-6 μm

• sternum narrow, linear, widening towards central area

• central area unilateral, very wide fascia but not from side to 

side

• striae parallel in the middle, slightly radiate near the apices, 14-

16 in 10 μm

• spines absent but very small marginal papillae present

Original description

Delgado et al. (2016)

Fragilaria rinoi
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Type material (BM 101 794)
Mogofores (Cértima river, Vouga river basin, 21 III 2012) Delgado et al. (2016)

Fragilaria
rinoi

Original 
description

type material (BM 101 794)

Mogofores (Cértima river, 
Vouga river basin, 21 III 

2012) 

Delgado et al. (2016)

Fragilaria rinoi

Original description
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Type material Fragilaria rinoi

Type material (BM 101 794)
Mogofores (Cértima river, Vouga river basin, 21 III 2012) 

Van de Vijver et al. (2023)

Other European 
populations

Fragilaria
rinoi

Van de Vijver et al. (2023)

Grunow sample 182 
stream near the 

town of Leobendorf 
(potentially also 

Leobersdorf) 
(Lower Austria, 

Austria) 
(28.VIII.1857)
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Other European populations
Fragilaria rinoi

Van de Vijver et al. (2023)

channel Gent-Oostende near the Flemish village of 
Lievegem (Belgium) 

Bey & Ector (2013)

Peeters & Ector (2017)

FranceOther European populations

Fragilaria rinoi (as F. vaucheriae)
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Ecology

Delgado et al. (2016)
epilithic species
neutral to slightly alkaline pH (7.0–7.8)
medium to high conductivity (43–765 μS/cm)
relatively high nitrate-nitrogen (3.7 mg/l)
relatively high ammonium (0.2–3.8 mg/l) 
relatively high phosphorus (0.2–1.4 mg P/l)
high dissolved oxygen concentrations (between 82% and 103%)

Van de Vijver et al. (2023)
All observed species compositions point to eutrophic, alkaline 
conditions of electrolyte-enriched lakes and rivers. 

Fragilaria rinoi

Can be confused with 

always (linear-) 
lanceolate valves

no typical “shoulders”

broader valves

higher stria density

typical large, depressed 
central area

F. rinoi
L 9-25 μm

W 4.5-6.0 μm 
S 14-16 in 10 μm 

Fragilaria rinoi has 

F. vaucheriae
L 12-50 μm

W 3.5-4.5 μm 
S 12-13 in 10 μm 
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Can be confused with 

less slender valves

broader valves

slightly higher stria 
density

typical large, depressed 
central areaF. rinoi

L 9-25 μm
W 4.5-6.0 μm 

S 14-16 in 10 μm 

Fragilaria rinoi has 

F. truncata
L 13-35 μm

W 3.5-4.0 μm 
S 13-15 in 10 μm 

Can be confused with 

nore lanceolate valves

less (sub-)capitate apices

broader valves

typical large, depressed 
central area

F. rinoi
L 9-25 μm

W 4.5-6.0 μm 
S 14-16 in 10 μm 

Fragilaria rinoi has 

F. pectinalis
L 20-35 μm

W 3.5-5.0 μm 
S 14-15 in 10 μm
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Can be confused with 

slightly broader valves

lower stria density

no colonies!

F. rinoi
L 9-25 μm

W 4.5-6.0 μm 
S 14-16 in 10 μm 

Fragilaria rinoi has 

F. catenarinoi
L 15-40 μm

W 3.5-5.0 μm 
S 9-14 in 10 μm 

Fragilaria truncata (Kützing) J.B.Petersen 1938
Basionym: Exilaria truncata Greville 1827
Synonym: Fragilaria vaucheriae var. truncata (Greville) Stoermer & J.J.Yang nom. inval., 
Fragilaria capucina var. truncata (Greville) Kharitonov nom. inval.    

• cells solitary, occasionally two valves together, no colonies

• valves linear to linear-lanceolate (smaller specimens), parallel 

margins throughout, no shoulders

• apices weakly protracted, rostrate to subcapitate

• length 13-35 μm, width 3.5-4.0 μm 

• sternum narrow but distinct

• central area very large, rarely unilateral, usually wide fascia, not 

depressed nor inflated, ghost striae occasionally present

• striae alternate, almost parallel to slightly radiate, 13-15 in 10 μm

• continuous series of very short, blunt, marginal spines present
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Original description

Greville (1827)

Fragilaria truncata

Type material

Fragilaria
truncata

Greville material
Edinburgh

Van de Vijver et al. (2023)



9/24/2022

111

Type material Fragilaria truncata

Greville material
Edinburgh Van de Vijver et al. (2023)

Other European populations Fragilaria truncata

Van de Vijver et al. (2023)
Walker Arnott sample 417 

Haverfordwest (Wales) leg. F. Okeden 
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Other European 
populations

Fragilaria
truncata

Van de Vijver et al. (2023)

Walker Arnott 146
Loch Leven near 

Kinross (Scotland) 
coll. date 7.X.1854

as Synedra vaucheriae 
var. parvula

Other European populations

Fragilaria truncata

Van de Vijver et al. (2023)

River La Cure in 
Montsauche-les-Settons 

(Burgundy, France)
Leg. V. Peeters

River Kleine Nete 
(Flanders, Belgium)

Leg. B. Van de Vijver

Salvan (Kanton Wallis, 
Switzerland) 
Leg. J. Brun 
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Ecology

Van de Vijver et al. (2023)
meso-eutropic conditions
pollution-tolerant conditions

Fragilaria truncata

Most F. vaucheriae populations are probably F. truncata !!!

Ecological preferences need to be established.

Can be confused with 

more slender valves

narrower valves

lower stria density

smaller, less depressed 
central area

F. rinoi
L 9-25 μm

W 4.5-6.0 μm 
S 14-16 in 10 μm 

Fragilaria truncata has 

F. truncata
L 13-35 μm

W 3.5-4.0 μm 
S 13-15 in 10 μm 
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Can be confused with 

more lanceolate, less 
linear valve outline

less (sub-)capitate valves

usually narrower valves

smaller, less depressed 
central area

Fragilaria truncata has 

F. truncata
L 13-35 μm

W 3.5-4.0 μm 
S 13-15 in 10 μm 

F. pectinalis
L 20-35 μm

W 3.5-5.0 μm 
S 14-15 in 10 μm 

Can be confused with 

no typical “shoulders”

lanceolate (not linear) 
outline

less protracted apices

higher stria density

Fragilaria truncata has 

F. truncata
L 13-35 μm

W 3.5-4.0 μm 
S 13-15 in 10 μm 

F. vaucheriae
L 12-50 μm

W 3.5-4.5 μm 
S 12-13 in 10 μm 
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Can be confused with 

more linear-lanceolate, 
less strictly lanceolate 

outline

usually larger

lower stria density

Fragilaria truncata has 

F. truncata
L 13-35 μm

W 3.5-4.0 μm 
S 13-15 in 10 μm 

F. microvaucheriae
L 6-24 μm

W 2.5-4.0 μm
S 15-16 in 10 μm

Fragilaria catenarinoi
Van de Vijver & D.M.Williams 2023

• cells in long, ribbon-shaped colonies

• valves strictly linear  to weakly linear-lanceolate

• apices clearly but shortly protracted, rostrate

• length 15-40 μm, width 3.5-5.0 μm 

• sternum variable in width, very narrow to moderately broad

• central area very large, spanning entire width, unilateral in long 

specimens

• striae alternate, almost parallel to slightly radiate, 9-14 in 10 μm

• well-developed, robust linking spines present
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Type material Fragilaria catenarinoi

Kützing sample 918
Germany Van de Vijver et al. (2023)

Type material

Fragilaria 
catenarinoi

Kützing sample 918
Germany

Van de Vijver et al. (2023)
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Ecology

Van de Vijver et al. (2023)
circumneutral to alkaline running water bodies 
higher trophic and saprobity levels

Fragilaria catenarinoi

Ecological preferences need to be established.

Can be confused with 

no typical “shoulders”

larger central area

usually lower stria 
density

colonies!

Fragilaria catenarinoi has 

F. vaucheriae
L 12-50 μm

W 3.5-4.5 μm 
S 12-13 in 10 μm 

F. catenarinoi
L 15-40 μm

W 3.5-5.0 μm 
S 9-14 in 10 μm 
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Can be confused with 

larger central area

more protracted apices

lower stria density

colonies with spines!

Fragilaria catenarinoi has 

F. joachimii
L 5-34 μm

W 3.5-4.5 μm 
S 14-16 in 10 μm 

F. catenarinoi
L 15-40 μm

W 3.5-5.0 μm 
S 9-14 in 10 μm 

Fragilaria kellyana
Van de Vijver, D.M.Williams & Ector 2023

• cells in girdle view not observed, most likely solitary

• valves linear to weakly linear-lanceolate, parallel margins

• apices clearly protracted, rostrate to subcapitate

• length 8-55 μm, width (3.5) 4.0-4.5 (5.0) μm

• sternum narrow

• central area large, unilateral, often depressed hyaline zone

• striae alternate, almost parallel to slightly radiate, 14-16 in 10 μm

• large, irregularly shaped, triangular marginal spines present
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Type material

Fragilaria
 kellyana

River Don, Towie (Aberdeenshire, Scotland, UK), coll. date 
15.V.2018, leg. Sarah Stenhouse Van de Vijver et al. (2023)

Type material Fragilaria kellyana

River Don, Towie (Aberdeenshire, Scotland, UK), coll. date 
15.V.2018, leg. Sarah Stenhouse Van de Vijver et al. (2023)
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Ecology

Van de Vijver et al. (2023)
Average water chemistry of the River Don at Towie between 
November 1999 and December 2016 was as follows: 
pH: 7.7
conductivity: 124 µS/cm1
very high levels of nitrate-N (3.34 mg /L) 

Fragilaria catenarinoi

Ecological preferences need to be established.

PROBABLY ONLY IN THE UK.

Can be confused with 

higher stria density

typical (sub-)capitate 
apices

well determined 
central area

Fragilaria kellyana has 

F. vaucheriae
L 12-50 μm

W 3.5-4.5 μm 
S 12-13 in 10 μm 

F. kellyana
L 8-55 μm

W 4.0-4.5 μm 
S 14-16 in 10 μm 
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Can be confused with 

usually much longer 
valves

broader valves

typical (sub-)capitate 
apices

well determined 
central area

Fragilaria kellyana has 

F. kellyana
L 8-55 μm

W 4.0-4.5 μm 
S 14-16 in 10 μm 

F. microvaucheriae
L 6-24 μm

W 2.5-4.0 μm 
S 15-16 in 10 μm 

Can be confused with 

usually much longer 
valves

narrower sternum

more slender valve 
outlook

well determined 
central area

Fragilaria kellyana has 

F. kellyana
L 8-55 μm

W 4.0-4.5 μm 
S 14-16 in 10 μm 

F. pectinalis
L 20-35 μm

W 3.5-5.0 μm 
S 14-15 in 10 μm
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Can be confused with 

more slender valve 
outlook

well determined 
central area

more (sub-)capitate 
apices

no real shoulders

Fragilaria kellyana has 

F. kellyana
L 8-55 μm

W 4.0-4.5 μm 
S 14-16 in 10 μm 

F. vaucheriaerobusta
L 12-55 μm

W 4.0-5.0 μm 
S 15-16 in 10 μm 

Fragilaria vaucheriaerobusta
Van de Vijver, C.E.Wetzel & Ector in Vd Vijver et al. 2023

• cells solitary or joined in pairs

• valves linear to weakly linear-lanceolate, parallel margins, 

smaller valves more lanceolate

• apices weakly protracted, rostrate to subrostrate

• length 12-55 μm, width 4.0-5.0 μm 

• sternum narrow

• central area large, strictly unilateral, with depressed hyaline zone

• striae alternate, parallel, 15-16 in 10 μm

• spines usually absent, very rarely marginal spines present



9/24/2022

123

Type material Fragilaria vaucheriaerobusta

Walker Arnott 238
Duddingston Loch, Edinburgh, Scotland, UK 

(leg. Dr Gregory) Van de Vijver et al. (2023)

Type material

Fragilaria 
vaucheriaerobusta

Walker Arnott 238
Duddingston Loch, Edinburgh, 

Scotland, UK 
(leg. Dr Gregory)

Van de Vijver et al. (2023)



9/24/2022

124

Other European 
populations

Fragilaria
vaucheriaerobusta

Van de Vijver et al. (2023)

BERW-03803
Masblette 

(near the village of 
Nassogne, province of 

Luxembourg, Belgium)
Leg. SPW

Ecology

Van de Vijver et al. (2023)
The species composition in the type slide points to rather alkaline, 
eutrophic conditions with a high electrolyte content. 
Most taxa observed are tolerant up to the β-α-mesosaprobic level. 

Fragilaria vaucheriaerobusta

Ecological preferences need to be established.
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Can be confused with 

more sturdy valve 
outlook

higher stria density

Fragilaria vaucheriaerobusta
has 

F. vaucheriaerobusta
L 12-55 μm

W 4.0-5.0 μm 
S 15-16 in 10 μm 

F. vaucheriae
L 12-50 μm

W 3.5-4.5 μm 
S 12-13 in 10 μm 

Can be confused with 

more sturdy valve 
outlook

less determined 
central area

more rostrate apices

more or less shoulders

Fragilaria vaucheriaerobusta
has 

F. kellyana
L 8-55 μm

W 4.0-4.5 μm 
S 14-16 in 10 μm 

F. vaucheriaerobusta
L 12-55 μm

W 4.0-5.0 μm 
S 15-16 in 10 μm 
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Can be confused with 

more sturdy valve 
outlook

higher stria density

broader valves

more or less shoulders

Fragilaria vaucheriaerobusta
has 

F. vaucheriaerobusta
L 12-55 μm

W 4.0-5.0 μm 
S 15-16 in 10 μm 

F. truncata
L 13-35 μm

W 3.5-4.0 μm 
S 13-15 in 10 μm 

4. The Fragilaria vaucheriae group

II. Some rare species

vaucheriaefalsathingvellirensislandnama vandekerckhoveana
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valves distinctly lanceolate to linear-lanceolate, protracted rostrate apices 
length 16–40 µm, width 4.0–4.5 µm
sternum narrow, almost not widening from the apices towards the central area
central area large, unilateral, often buttressed
striae parallel to weakly radiate, 15-17 in 10 μm
spines absent

Fragilaria landnama Van de Vijver & Iris Hansen in VdVijver et al. (2023)

(Van de Vijver et al., 2023)

So far only found in ICELAND
Diatom community is typical for colder, 
fast-flowing, more alkaline rivers with 

higher trophic levels..

(Van de Vijver et al., 2023)

Fragilaria landnama Van de Vijver & Iris Hansen in VdVijver et al. (2023)
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valves linear to linear-lanceolate, protracted rostrate to subcapitate apices 
length 18–50 µm, width 3.0–4.0 µm
sternum narrow, linear not widening towards the central area
central area large, unilateral, often buttressed
striae parallel to weakly radiate, 16-17 in 10 μm
continuous series of relatively large, narrow, marginal spines present

Fragilaria thingvellirensis Van de Vijver & G.S.Jónsson in VdVijver et al. (2023)

(Van de Vijver et al., 2023)

So far only found in ICELAND

Observed in the plankton of a large 
Icelandic lake 

(Van de Vijver et al., 2023)

Fragilaria thingvellirensis Van de Vijver & G.S.Jónsson in VdVijver et al. (2023)
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valves linear to weakly linear-lanceolate, broadly rounded to rostrate apices 
length 16–28 µm, width 3.0–4.0 µm
sternum very narrow, linear not widening towards the central area
central area large, unilateral, clearly depressed on one side
striae parallel to weakly radiate, 18-19 in 10 μm
spines usually absent, very rarely (<1%) present

Fragilaria vandekerckhoveana Van de Vijver in VdVijver et al. 
(2023)

(Van de Vijver et al., 2023)

Observed in historic material from 
Scotland (UK)

Associated diatom flora points to points 
to rather alkaline, eutrophic conditions 

with a high electrolyte content. 
Most taxa seen occur up to the β-α-

mesosaprobic level.
(Van de Vijver et al., 2023)

Fragilaria vandekerckhoveana Van de Vijver in VdVijver et al. (2023)
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valves linear to linear-lanceolate, weakly protracted, (sub-)rostrate apices 
length 16–55 µm, width 3.0–4.0 µm
sternum narrow, weakly widening towards the central area
central area large, forming transverse hyaline area
striae parallel to weakly radiate, 14-16 in 10 μm
continuous series of small but distinct, conical marginal spines present

Fragilaria vaucheriaefalsa
Van de Vijver, Kusber & D.M.Williams in VdVijver et al. (2023)

(Van de Vijver et al., 2023)

Observed in historic
material from 

Scotland and England 
(UK)

Associated diatom flora points 
to more oligo- to mesotraphic

and rather eutrophic conditions. 
The composition also points to 
more alkaline (even calcium-
bicarbonate), mesosaprobic

conditions. 

(Van de Vijver et al., 2023)

Fragilaria vaucheriaefalsa 
Van de Vijver, Kusber & D.M.Williams in VdVijver et al. (2023)
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Fragilaria vaucheriae Fragilaria rinoi Fragilaria truncata Fragilaria catenarinoi Fragilaria kellyana

original reference Kützing 1833 Delgado et al. 2016 Greville 1827 this study this study

Figures 1–58 59–164 165–337 338–374 375–412

colonies no no no short, ribbon-shaped no

length (µm) 12–50 6–28 15–35 15–40 8–55

width (µm) 3.5–4.5 4.5–6.0 3.5–4.0 3.5–5.0 (3.5)4.0–4.5(5.0)

valve outline

linear in longer valves to 
linear-lanceolate in smaller 

specimens with almost 
parallel to (in smaller 

specimens) weakly convex 
margins

linear in the longest valves, but 
most valves lanceolate to 

elliptic-lanceolate with clearly 
convex margins 

linear in longer valves to linear-
lanceolate in smaller specimens 

almost strictly linear in longer 
specimens, becoming weakly 

linear-lanceolate in the smaller 
specimens

linear to weakly linear-
lanceolate with parallel margins

apices
clearly protracted, rostrate to 

sub-capitate
protracted, rostrate, not (sub-

)capitate
weakly protracted, rostrate to 

sub-capitate
clearly but shortly protracted, 

rostrate 
clearly protracted, rostrate to 

weakly subcapitate

sternum
very narrow but distinct, 
gradually widening from 

apices to central area

narrow at the apices, gradually 
widening towards the central 

area
narrow but distinct, linear

variable in width ranging from 
very narrow to moderately 

broad, gradually widening from 
the apices towards the central 

area

narrow, gradually widening 
from the apices towards the 

central area

central area

unilateral with broad hyaline 
zone (rarely depressed or 
inflated) at one side of the 

sternum and only very weakly 
shortened striae at opposite 

site. 

large, unilateral with hyaline 
zone at one side of the sternum 

and moderately to strongly 
shortened striae at opposite site 
with valves possessing broad 

central area extending from one 
margin to another, rarely present

large, usually unilateral with 
broad hyaline zone (rarely 

depressed or inflated) at one 
side of the sternum and clearly 
shortened striae at opposite site, 

in larger valves, central area 
expanded forming a large, 

transverse hyaline zone

large, spanning the entire valve 
width in larger valves 

becoming unilateral, with 
broad, hyaline zone on one side 

and weakly to distinctly 
shortened striae on the opposite 

side

large, unilateral, with broad, 
often depressed hyaline zone on 

one side and weakly to 
distinctly shortened striae on 

the opposite side

ghost striae occasionally present absent absent occasionally present absent

striae in 10 µm 12–13 14–16 13–14 9–14 14–16

rimoportulae per valve 1 1 1 1 1

spines
Short, conical, non-linking 

marginal spines 
absent, papillae occasionally 

present
Continuous series of very short, 
blunt, marginal spines present

large, very irregularly shaped, 
spines present, entirely 

surrounding the valve margin 
linking neighboring valves 

Large, irregularly shaped, 
triangular marginal spines 

present

(Van de Vijver et al. 2023)

Comparison table F. vaucheriae group

(Van de Vijver et al. 2023)

Comparison table F. vaucheriae group

Fragilaria landnama Fragilaria thingvellirensis Fragilaria vandekerckhoveana Fragilaria vaucheriaefalsa Fragilaria vaucheriaerobusta
original reference this study this study this study this study this study
Figures 413–451 452–493 494–535 536–598 599–685
colonies no no no no no
length (µm) 16–40 18–50 16–28 18–50 12–55
width (µm) 4.0–4.5 3.0–4.0 3.0–4.0 3.0–4.0 4.0–5.0

valve outline
distinctly lanceolate to 

occasionally linear-lanceolate 
with convex margins 

linear to linear lanceolate with 
parallel to weakly convex 

margins

linear to weakly linear-
lanceolate with almost parallel 

margins 

linear to linear lanceolate with 
parallel to weakly convex 

margins

linear to weakly linear-
lanceolate with almost strictly 

parallel margins, smallest 
valves with more lanceolate 

valve outline

apices
clearly protracted, rostrate, 

only very rarely weakly 
subcapitate

clearly protracted, rostrate to 
subcapitate

weakly protracted, broadly 
rounded and shortly rostrate to 

subrostrate

clearly protracted, rostrate to 
subcapitate

weakly protracted, broadly 
rounded, rostrate to 

subrostrate.

sternum
narrow, almost not widening 
from the apices towards the 

central area

narrow, linear not widening 
near the central area

very narrow, linear, not 
widening towards the central 

area

narrow, linear not widening 
near the central area

narrow, almost not widening 
near the central area

central area

large, unilateral, often 
buttressed with broad, 

depressed hyaline zone on one 
side and weakly to distinctly 

shortened striae on the 
opposite side, occasionally, 
central area almost entirely 
spanning the valve width 

large, unilateral, often 
buttressed, with broad, often 

depressed hyaline zone on one 
side and weakly to distinctly 

shortened striae on the 
opposite side, occasionally, 
central area almost entirely 
spanning the valve width 

area large, unilateral, with 
broad, often depressed hyaline 
zone on one side and weakly 
to distinctly shortened striae 

on the opposite side

large, unilateral, often 
buttressed, with broad, often 

depressed hyaline zone on one 
side and weakly to distinctly 

shortened striae on the 
opposite side, occasionally, 
central area almost entirely 
spanning the valve width 

large, strictly unilateral, with 
broad, often depressed hyaline 
zone on one side and weakly 
to distinctly shortened striae 

on the opposite side

ghost striae absent absent ocassionally present absent ocassionally present
striae in 10 µm 15–17 16–17 18–19 16–17 15–16
rimoportulae per 
valve

1 1 1 1 1

spines absent
continuous series of relatively 
large, narrow, marginal spines 

present

usually absent, rarely  valves 
with  large, triangular 

marginal spines present, 
running almost from apex to 
apex, but absent at the apices 

continuous series of relatively 
large, narrow, marginal spines 

present

small in the type population, 
irregularly shaped, well-
developed in conspecific 

populations
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pectinalis

deformis

radiantifalsa
fragilarioides

5. Some minor problems solved

Fragilaria pectinalis (O.F.Müller) Lyngbye 1819

Basionym: Conferva pectinalis O.F.Müller 1788

• Cells never forming ribbon-like colonies, occasionally 2 

cells linked

• Valves linear, sometimes narrowly linear-lanceolate

• Apices subcapitate to subrostrate

• Length 20-35 μm, width 3.5-5.0 μm 

• sternum narrow

• Central area unilateral, forming a small, rounded fascia

• Striae alternate, parallel throughout, 14-15 in 10 μm

• Small spines present
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Original description

(Tuji & Williams 2006)

Fragilaria pectinalis

Type material

Conferva pectinalis O.F.Müller
Epitype and isoepitype material 

(Tuji & Williams 2008)

Fragilaria pectinalis
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Type material

Conferva pectinalis O.F.Müller
Epitype and isoepitype material 

Fragilaria pectinalis

Type material

Conferva pectinalis O.F.Müller - Epitype and isoepitype material 

Fragilaria pectinalis
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NOT type material

Fragilaria pectinalis Verified and 
confirmed populations

Kleine Nete, Belgium Lower series = teratologic valves (frequent) (Van de Vijver et al. 2020)

Lange-Bertalot et al. 2017, p. 275, plate 10, figs 5-7

Other populations

Fragilaria pectinalisX
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Other populations

Wetzel & Ector (2015)

France

Fragilaria pectinalisX

(Bey & Ector 2013)

France

Other European populations 
Fragilaria pectinalisX
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(Peeters & Ector 2017)

France

Other European populations

Fragilaria pectinalisX

Ecology
Bey & Ector (2013)

observed in rivers with good water quality
ecology not clear however

Wetzel & Ector (2015)
preference for hard water
relatively good water quality
poorly mineralized rivers
low to medium conductivity (38-499 µS/cm)
high nitrate concentrations

Lange-Bertalot et al. (2017)
difficult to assess

Peeters & Ector (2017)
ecology not defined

Fragilaria pectinalisX
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Can be confused with 

less protracted apices

very parallel margins

higher stria density

clear spot in central area

Fragilaria pectinalis has 

F. vaucheriae
L 14-50 μm
W 4-5 μm 

S 11-14 in 10 μm 

F. pectinalis
L 20-35 μm
W 3.5-5 μm

S 14-15 in 10 μm

Can be confused with 

lanceolate valves

smaller dimensions

lower stria density

less protracted apices

F. perminuta
L 7.5-32 μm
W 3-3.5 μm

S 18-20 in 10 μm

Fragilaria pectinalis has 

F. pectinalis
L 20-35 μm
W 3.5-5 μm 

S 14-15 in 10 μm 
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Fragilaria deformis (W.Smith) Van de Vijver & Ector 2020

Basionym: Synedra deformis W.Smith 1853
Synonym: Fragilaria candidagilae Almeida et al. 2015 

• Cells solitary, never producing ribbon-like colonies

• Valves rectangular, linear to elliptical (smaller) with 

parallel margins

• Strongly capitate apices

• Length 13-29 μm, width 4.5-5.0 μm 

• sternum narrow

• Central area unilateral, very wide fascia

• Striae alternate, parallel in the middle, slightly radiate 

near the apices, 14-16 in 10 μm

• Spines absent

Original description Fragilaria deformis

(Smith 1856)

no image
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Type material

Synedra deformis W.Smith
Sussex, Lewes, P. Mill Pond, UK

Fragilaria deformis

(Van de Vijver et al. 2020)

Type material

Synedra deformis W.Smith
Sussex, Lewes, P. Mill Pond, UK

Fragilaria deformis

(Van de Vijver et al. 2020)
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(Delgado et al. 2015)

Fragilaria candidagilae = F. deformis

Other European populations

Fragilaria deformis

Van de Vijver et al. (2021)
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(Peeters & Ector 2017)

France

Other European populations

Fragilaria deformis (as F. candidagilae)

Scotland

Other European populations

Fragilaria deformis (as F. candidagilae)
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Ecology

Delgado et al. (2016) as F. candidagilae
epilithic species
neutral-alkaline pH (7.0–8.3)
poorly mineralized rivers
low to medium conductivity (89.9–457.0 μS/cm)
low nitrates (< 1.5mg/l) & nitrites (0.1 mg/l)
low ammonium (0.1 mg/l) 

Lange-Bertalot et al. (2017) (as F. recapitellata)
larger rivers
up to eutrophic conditions
alpha-mesosaprobic

Van de Vijver et al. (2020)
circumneutral to alkaline
eutrophic
α-mesosaprobic conditions

Fragilaria deformis

Can be confused with 

less regular 
valve outline

parallel margins

elongated, protracted 
apices

Fragilaria deformis has 

F. rinoi
L 9-24 μm

W 4-5.5 μm 
S 14-16 in 10 μm 

F. deformis
L 13-29 μm
W 4.5-5 μm

S 14-16 in 10 μm 
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Can be confused with 

lower stria density

less regular 
valve outline

elongated, protracted 
apices

Fragilaria deformis has 

F. microvaucheriae
L 6-24 μm

W 2.5-4.0 μm
S 15-16 in 10 μm

F. deformis
L 13-29 μm
W 4.5-5 μm

S 14-16 in 10 μm 

Can be confused with 

higher stria density

less regular 
valve outline

shorter valves

F. deformis
L 13-29 μm
W 4.5-5 μm

S 14-16 in 10 μm 

Fragilaria deformis has 

F. vaucheriae
L 14-50 μm
W 4-5 μm

S 11-14 in 10 μm
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Fragilaria radiantifalsa Van de Vijver & D.M.Williams 2022/2023

To exclude as synonym: Fragilaria radians (Kützing) D.M.Williams & Round sensu
Krammer & Lange-Bertalot 1991

• cells solitary or joined in pairs

• valves linear to weakly lanceolate (larger specimens), distinctly 

lanceolate to rhombic-lanceolate (smaller valves) 

• apices protracted, rostrate (large specimens) to cuneately 

rounded (smaller valves)

• length 15-55 μm, width 4.0-6.0 μm 

• sternum narrow, linear

• central area very large, asymmetrical, often buttressed

• striae alternate, parallel throughout, 10-11 in 10 μm

• spines rudimentary or flattened

Type population

sample APM19-003 
Kanaal Gent-Oostende, 

Lievegem (Belgium) 
coll. date 12 IV 2019
leg. Vlaamse Milieu 

Maatschappij

Fragilaria 
radiantifalsa

(Van de Vijver & Williams 2022/2023)



9/24/2022

146

Type population

sample APM19-003 
Kanaal Gent-Oostende, 

Lievegem (Belgium) 
coll. date 12 IV 2019
leg. Vlaamse Milieu 

Maatschappij

Fragilaria 
radiantifalsa

(Van de Vijver & Williams 2022/2023)

Other European populations

Fragilaria 
radiantifalsa

Walke Arnott sample 146
Loch Leven near Kinross 

(Scotland, UK)
Coll. date 7 X 1854
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Other European populations

Fragilaria 
radiantifalsa

Walke Arnott sample 307
Kinross near the lake 

(Scotland, UK)
Coll. date 3 XI 1855

Other European populations Fragilaria radiantifalsa

La Grande Mare
Normandy (France) 

Leg. Servanne Quiniou
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Lange-Bertalot et al. 2017, p. 273, plate 10, figs 10-14

Fragilaria radiantifalsa

as F. radians

Ecology

Lange-Bertalot et al. (2017)
not well understood
found in lakes on carbonate substrate
often together with F. capucina, F. perminuta, F. austriaca

Fragilaria radiantifalsa

Van de Vijver & Williams (2022/2023)
The species composition in the type slide points to eutrophic, alkaline 
conditions in electrolyte-enriched lakes and rivers 

high conductivity values (almost 1000 µS/cm)
alkaline pH (7.8)
high TN (6.5 mg/l) and moderately high TP (0.4 mg/l) values 
high Cl-1 (114 mg/l) and SO4-2 values (96 mg/l) 
typical for low water quality 
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Can be confused with 

lower stria density

shorter valves 
(lower L/W ratio)

well-developed 
central area

F. amphicephaloides
L 40-75 μm
W 2-3 μm

S 10-14 in 10 μm

Fragilaria radiantifalsa has 

F. radiantifalsa
L 15-55 μm

W 4.0-6.0 μm 
S 10-11 in 10 μm 

Can be confused with 

lower stria density

parallel valve margins

well-developed 
central area

F. austriaca
L 25-63 μm
W 3-4 μm

S 12-15 in 10 μm

Fragilaria radiantifalsa has 

F. radiantifalsa
L 15-55 μm

W 4.0-6.0 μm 
S 10-11 in 10 μm 
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Can be confused with 

smaller valves always 
distinctly (rhombic-) 

lanceolate

broader valves

no colonies observed

F. fragilarioides
L 35-45 μm
W 3.5-4 μm 

S 10-11 in 10 μm 

Fragilaria radiantifalsa has 

F. radiantifalsa
L 15-55 μm

W 4.0-6.0 μm 
S 10-11 in 10 μm 

Fragilaria fragilarioides (Grunow) Cholnoky 1963

Basionym: Synedra rumpens var. fragilarioides Grunow in Van Heurck 1881
Synonyms: Synedra vaucheriae var. distans Grunow in Van Heurck 1881, Fragilaria rumpens var. 

fragilarioides (Grunow) A.Cleve 1953, Fragilaria capucina var. fragilarioides (Grunow) 
Ludwig & Flores 1997, Fragilaria distans (Grunow) Bukhtiyarova 1995

• Cells forming ribbon-like colonies

• Valves linear, tapering to apices

• Apices protracted, capitate to subcapitate

• Length 30-45 μm, width 3.5-4.0 μm

• Sternum narrow, linear

• Central area well-developed, often swollen fascia, ghost 

striae present

• Striae alternate, parallel throughout, 10-11 in 10 μm

• Spines present (forming colonies)
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Original description

(Grunow in Van Heurck 1881)

Type material  Collection Grunow 30484

Fragilaria 
fragilarioides

Synonym of Fragilaria radiantifalsa (“radians”) ? 

Fragilaria radiantifalsa = NO colonies
Fragilaria fragilarioides/distans = colonies

Fragilaria fragilarioides
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Material found!
No synonym with F. vaucheriae!

Formation of colonies!

(Reichardt 2018)

Germany

Other European populations

Identified as Fragilaria distans

Fragilaria fragilarioides
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Type material 
Collection Grunow 440

Grunow in Van Heurck (1881)

Fragilaria distans is a younger (heterotypic) synonym

New combination at species level:
Fragilaria fragilarioides (Grunow) Cholnoky 1963
Fragilaria distans (Grunow) Bukhtiyarova 1995 

Ecology

Van de Vijver et al. (2022)

Type slide dominated by Gomphonema parvulum, G. italicum, Nitzschia 
amphibia, N. paleacea and Rhoicosphenia abbreviata. 

According to Lange-Bertalot et al. (2017), the species composition in the type 
slide is typical for meso- to eutrophic, β-α-mesosaprobic conditions with higher
electrolyte contents. 

Fragilaria fragilarioides
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Can be confused with 

narrower valves

colonies!

smaller valves linear, 
not lanceolate

F. fragilarioides
L 35-45 μm
W 3.5-4 μm 

S 10-11 in 10 μm 

Fragilaria fragilarioides has 

F. radiantifalsa
L 15-55 μm

W 4.0-6.0 μm 
S 10-11 in 10 μm 

Since much of the presented material is property of 
different people and/or institutes or has not yet been 
published, it will be highly appreciated that nothing 

will be multiplied or copied in any possible form 
without asking permission of Bart Van de Vijver 

(bart.vandevijver@plantentuinmeise.be)

Thanks a lot!

Copyright
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