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Abstract: Examination of type material for Ulnaria splendens, Ulnaria aequalis and Ulnaria obtusa provides 
evidence to support each as a distinct and definable taxon. None can be considered more closely related to any 
other species in the genus Ulnaria and are therefore all recognised at the same rank, that of species. We briefly 
discuss five further taxa that involve the name Synedra splendens: Synedra splendens var. marina, Synedra 
splendens var. salina, Synedra splendens var. brevis, Synedra splendens var. subspathulata and Synedra (ulna 
var.) spathulifera. 
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Introduction

Ulnaria ulna var. splendens (Kütz.) Aboal (in Aboal et 
al. 2003, p. 114, basionym: Frustulia splendens Kütz. ≡ 
Synedra splendens (Kütz.) Kütz.) and Ulnaria ulna var. 
aequalis (Kütz.) Aboal (in Aboal et al. 2003, p. 112, 
basionym: Frustulia aequalis Kütz. ≡ Synedra aequalis 
(Kütz.) Kütz.) are often, but not always, considered to 
be varieties of Ulnaria ulna (Nitzsch) Compère (2001, 
p. 100, basionym: Bacillaria ulna Nitzsch 1817, p. 99, 
pl. 5, figs 1–10, see Lange–Bertalot & Ulrich 2014, 
p. 63 et seq.). Both have previously been known as part 
of the genus Synedra Ehrenb. (1830, p. 60) but because 
of nomenclatural problems (see Williams & Karthick 
2021) many of the freshwater species previously placed 
in Synedra (as re–defined by Williams 1986) are now 
in Ulnaria (Compère 2001; Williams 2011). 

In addition to being a variety of Ulnaria ulna, 
Synedra splendens is occasionally understood to be either 
a synonym of Ulnaria ulna (e.g. Patrick & Reimer 1966, 
pp. 148–149), a ‘closely related’ but separate species 
(e.g. Cantonati et al. 2017, p. 603; Lange–Bertalot 
& Ulrich 2014, p. 68, “The most closely related taxon 
of U. ulna epitype is apparently Synedra splendens […]” 
and Cantonati et al. 2017, p. 603), or as a complex 
entity being composed of a number of its own varieties 
or sub–taxa. The latter option was first explored well 
over 100 years ago by Grunow (1862) and Rabenhorst 
(1864) (their schemes are summarised in Table 1). 

At that time, both recognised five sub–divisions within 
Synedra splendens with some degree of overlap between 
the two authors (six sub–divisions for Rabenhorst if the 
nominate variety is included; Grunow considered his var. 
[β] genuina to be equivalent to Synedra splendens). To 
support his classification, Grunow simply referred to 
published drawings, either those of Kützing (mostly from 
Kützing 1844) or William Smith (mostly from Smith 
1853–56) along with a few cursory notes; Rabenhorst, 
more helpfully, referred to specimens from various 
published exsiccata, some published drawings and brief 
descriptions (Table 1). 

Of the taxa that overlapped in the two clas-
sifications, both Grunow and Rabenhorst agreed that 
Synedra aequalis is a variety of (or at least a sub–taxon 
of) Synedra splendens: Synedra splendens var. [δ] ae-
qualis and var. [b] aequalis, respectively. One notable 
difference between their two classifications is that for 
Rabenhorst Synedra obtusa W.Sm. (1853, p. 71, pl. 11, 
fig. 92) was considered to be a synonym of his Synedra 
splendens var. [b] aequalis, whereas Grunow retained 
it as a distinct species. Grunow subsequently included 
S. splendens and all of its varieties, including Synedra 
obtusa (as Synedra ulna var. obtusa (W.Sm.) Van Heurck 
1885, p. 151; Van Heurck 1881 pl. 38, fig. 6), under 
the name S. ulna, presumably in an attempt to simplify 
matters (in Van Heurck 1885). It is not necessary in 
this paper to discuss all the sub–divisions of Synedra 
splendens offered later by Hustedt (1930, 1931, but see 
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below under Ulnaria obtusa) as almost everything noted 
by Grunow and Rabenhorst ended up as a sub–taxon of 
Synedra ulna (Hustedt 1930, p. 152) probably following 
Grunow’s later classification, or at least partially inspired 
by it (in Van Heurck 1885, pp. 150–151).

Given the viewpoint that varieties (a rank) as 
sub–taxa of species, etc. have no particular meaning other 
than being a sub–division of a species (a higher rank), 
a more reasonable way of approaching an understand-
ing of Synedra splendens and its apparent sub–groups 
is to first examine and describe the relevant types, their 
diagnoses and descriptions. For other species in the 
genus Ulnaria, this strategy has already been adopted 
beginning with some types first described by Kützing 
as herbarium material is available and the specimens 
are of particularly good quality (see Williams 2019a; 
Williams & Blanco 2020). 

For Synedra splendens, as understood by Grunow 
(1862) and Rabenhorst, eight names (hence eight types) 
are of immediate interest. Alongside Synedra splendens 
itself, as well as S. aequalis and S. obtusa (mentioned 
above), there is S. biceps Kütz., S. longissima W.Sm., S. 
danica Kütz., S. vitrea Kütz., S. interrupta Auersw. (in 
Rabenhorst 1855, no. 463) and S. aggregata Bréb. (in 

Rabenhorst 1858, no. 687). Of those eight, five have 
already been transferred to Ulnaria either as species or 
varieties of other species (most frequently ulna), but 
none, as far as can be determined, were based on an 
examination of type material (Table 2). 

This contribution presents details of the type specimens 
for Synedra aequalis, S. splendens and, because of the 
apparently confusing taxonomy and nomenclature, the 
latter discussed by Reichardt (2018, see below), and 
its equivocal position in the classifications of Grunow 
and Rabenhorst, some observations and comments are 
necessary on the type specimens of Ulnaria obtusa 
(W.Sm.) E.Reichardt (basionym: Synedra obtusa W.Sm. 
1853, p. 71, pl. 11, fig. 92). Synedra vitrea has been dealt 
with elsewhere (Williams 2019a), Synedra biceps and 
Synedra danica will be the subject of separate studies, as 
will be Synedra interrupta and Synedra aggregata Bréb.. 

Material and Methods

As all the materials examined in this study are appended to 
each species description below, a separate section detailing 

Table 1. Classifications schemes of Grunow (1862) and Rabenhorst (1864) for Synedra splendens and its sub–taxa: α– ε for Grunow, b–f for 
Rabenhorst; spelling as in original, double quotes indicate as cited in the publication. Abbreviations: Kg and Ktz. = Kützing (Kütz.); W. Sm. and 
Smith = William Smith (W. Sm.); Rabenh. = Rabenhorst (Rabenh.); Awd = Auerswald (Auerswald, Bernhard, 1818–1870) (Auersw.); Süssw. 
Diät. = Die Süsswasser–Diatomaceen (Bacillarien.): Für freunde der Mikroskopie (1853); Alg. N. = Die Algen Sachsens resp. Mittel–Europa’s 
(1848–1860) and Die Algen Europa’s (1861–1874); Desmaz. = Desmazières, Plantes cryptogames de la France, edition I and II. 

Grunow (1862)

Synedra splendens p. 394

var. [α] longissima p. 395 = “Synedra biceps Kg…” [Pl. 14, fig. XVIII and Pl. XXI, fig. 1] 
“Synedra biceps Rabenh. Süssw. Diät. V. S. 9. [= Tab. V, fig. 9, see p. 55]”
“Synedra longissima Sm”

var. [β] genuina p. 395 = “Synedra splendens Kg.”

var. [γ] danica p. 396 = “Synedra danica Kg.”

var. [δ] aequalis p. 396 = “Synedra aequalis”

var. [ε] obtusa p. 397 = “Synedra obtusa Smith”

Rabenhorst (1864)

Synedra splendens [= a] p. 134 “Alg. N. 548 et sub No 1082”

var. [b] aequalis p. 134 = “Synedra aequalis”
= “Synedra obtusa Smith”
“Rabenh. Alg. N. 1202”

var. [c] debilis p. 134 = “Synedra danica Ktz.”
“Rabenh. Alg. sub 1063”

var. [d] vitrea p. 134 = “Synedra vitrea Ktz.”
“Desmaz. ed. I. N. 1458, ed. II. N. 1058” (See Williams 2019a)

var. [e] interrupta p. 134 = “Synedra interrupta Awd in Rabenh. Alg. N. 403”

var. [f] aggregata p. 134 = “Synedra aggregata Bréb. in Rabenh. Alg. N. 687”



the specimens was considered to be superfluous. 
Author names are abbreviated according to International Plant 
Name Index, https://www.ipni.org/index.html and, for the most 
part, valve and girdle terminology follows accepted conventions. 
Herbarium abbreviations follow Index Herbariorum (http://
sweetgum.nybg.org/science/ih/).
Many herbaria now have digital access to their specimens. 
We have included hyperlinks to the specimens when they are 
available (for L and BM). 

Taxonomic treatments

Ulnaria splendens (Kütz.) D.M.Williams et Van de 
Vijver, nov. comb.
Basionym: Frustulia splendens Kütz. in Kützing (1833a), Linnaea 8 
(5), p. 553, fig. 23 [1833 (1834), p. 25, taf. II, fig. 23, see our Figure 8], 
(1833b), [p. 3], no. 73; Kützing (1833a), Taf. XIV, fig. 23 = Kützing 
1833 (1834), taf. II, fig. 23 (same figure), lectotype, designated here.
Synonyms (homotypic): Synedra splendens Kütz. in Kützing 1844, 
p. 66, pl. 14, fig. 16; Synedra ulna var. splendens (Kütz.) Van Heurck  
in Van Heurck 1885, p. 150 (pl. 38, fig. 2 = “S. (ulna var.) longissima 
W.Sm. forma area media laevi destituta”); Ulnaria ulna var. splendens 
(Kütz.) Aboal in Aboal et al. (2003, p. 114). 
Type: Germany, Weissenfels [Weißenfels]: “In kleinen klaren 
Bächen an Wasserpflanzen [...] bei Weissenfels, Schleusingen [In 
small clear brooks on aquatic plants [...] at Weissenfels [Weißenfels], 
Schleusingen]” (Kützing 1833a, p. 553); “In rivulis ad plantas 
aquaticas prope Leucopetram [=Weissenfels]” (Kützing 1833b, [p. 
3], no. 73), BM 18279! (Kützing 234, = original material, “1833”]), 
epitypes designated here, BM 18271! (“Weissenfels [Kützing] 182”, 
see Cox (1998, p. 167); also BM 18273! (Kützing 181) and BM 
18281! (Kützing 183) both from Weissenfels; Dresden, Rabenhorst 
[Kützing 233], BM 18276
Other material: France: Falaise, BM 18272! [Kützing 10971, “Exilaria 
splendens Breb.”, nom. herb.], BM 18275! [Kützing 10941, “Exilaria 
splendens Breb.”, nom. herb.], BM 18274! [Kützing 13971], BM 18277! 
[“Côtes de Calvados”, Kützing 12211], BM 18280! [Kützing 12261]; 
BM 18282! [Kützing 13941], L. 4020180, “Falaise”, L.4020160 , 
L.4020173 , L.4020146 , L.4020172 ; L.4020182, “Vire”; Netherlands: 

1	  There are no notebook entries for these numbers.

BM 18278! (Kützing 156, “1846 v.d. Bosch”, see Van den Bosch 
1846, p. 85); L.4111639 “Goes v.d. Bosch 243”.

Valves linear, margins tapering at both poles (Figs 1–10); 
valves 60–300 μm long, 5–10 μm wide. Sternum nar-
row, linear, uniform, extending length of valve (Figs 
1–10, 18). Central area present, formed by shortening of 
several marginal striae creating a round to oval hyaline 
portion (Figs 1–7, 11). Striae formed from relatively wide 
virgae, adjoining smaller (relative to virgae) vimines, 
enclosed by a 2– to 4–strutted closing plate, almost 
always opposite each other relative to sternum, except 
(occasionally) at poles (Figs 1–7, 10, 11, 18); 6–10 striae 
in 10 μm. Rimoportula at each pole, oriented diagonally, 
situated from sternum to virgae (Fig. 18), composed of 
paired lips (Figs 10, 18). Ocellulimbus at each pole, 
situated entirely on mantle (Fig. 17), composed of ca. 
10–15 transapical rows with 10–12 pervalvar rows, and 
2 horn–like projections (‘spines’, cf. Williams 2019b) 
overhanging ocellulimbus, at an angle of c. 30º away from 
valve surface (Fig. 17). No other spines; mantle exterior 
with plaques (Figs 15, 16). Cingulum of total 2–3 closed 
bands: valvocopula plus 1–2 copulae (Figs 12, 14, 16). 
Valvocopula with deep pars interior, same size as pars 
exterior, the latter having a series of 6– to 10–strutted 
closing plates (Figs 13 and 14, arrows) situated at its 
edge but visible when observed in situ (Figs 12–14, 16); 
pars interior smooth with undulating extensions of pars 
interior that affix to valve interior gripping each vimen 
(Figs 12, 14, 16). 

Although original material of Ulnaria splendens 
was examined, these specimens are designated epitypes 
with respect to the drawing, which is here designated as 
lectotype.  The primary reason for assigning epitypes is 
that Kutzing’s drawings can be, and have been, ambigu-
ously interpreted.   

It is difficult, if not impossible, to assess the 
distribution of Ulnaria splendens as very many records 
may turn out to be erroneous. We suggest that, for the 

Table 2. The eight names of species in Synedra included at one time or another as sub–taxa of Synedra splendens by Grunow (in 1862) and Ra-
benhorst (column 1) with their equivalent name as used in Ulnaria (column 2); five names are now in Ulnaria, three are not (*); many of these 
names were ‘mechanical’ transfers made on the basis that if Synedra ulna was now a species of Ulnaria then its varieties should be so as well.
 

Synedra Ulnaria

Synedra aequalis Ulnaria ulna var. aequalis (Kützing) Aboal

Synedra aggregata* ––

Synedra biceps Ulnaria biceps (Kützing) Compère 

Synedra danica Ulnaria danica (Kützing) Compère et Bukhtiyarova
Ulnaria ulna var. danica (Kützing) Harper in Harper et al. 

Synedra interrupta* ––

Synedra longissima* ––

Synedra obtusa Ulnaria obtusa (W.Sm.) E.Reichardt

Synedra vitrea Ulnaria vitrea (Kützing) E.Reichardt 
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Figs 1–11. Ulnaria splendens (Kützing) D.M.Williams et Van de Vijver, nov. comb.: (1–7) light micrographs from BM 18279 (Kützing 234, 
= original material, “1833”); (8) reproduction of Kützing 1833a, taf. XIV, fig. 23 = Kützing 1833 (1834), taf. II, fig. 23, lectotype, designated 
here; (9–11) SEM images of type material, (9) whole valve, (10) detail of pole, (11) details of central area. Specimens c. 80–150 μm.
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Figs 12–18. Ulnaria splendens (Kützing) D.M.Williams et Van de Vijver, nov. comb.: (12–14) girdle bands, (12, 16) with with undulating ex-
tensions of pars interior; arrows on (13, 14) indicating strutted closing plates; (17) with ocellulimbus, (18) with rimoportula at an angle relative 
to virgae. Scale bars for Figs 1-18: 10μm (9, 15), 5μm (10), 2μm (11, 12, 14, 16, 18); 1μm (13, 17).

from Kützing’s Algarum aquae dulcis Germanicarum 
(Kützing 1833b): the first, Decas VIII, no. 73, studied 
here, is type material of Frustulia splendens; the second, 
Decas I, no. 1, is said to be of Frustulia ulna, which 
Kützing declared himself as author (but also notes that 
his name is based on Bacillaria ulna Nitzsch), also from 
Weissenfels [Weißenfels]. These specimens have not been 
examined in detail but there are quantifiable differences 
between the specimens of Frustulia splendens (Decas 
VIII, no. 73, illustrated here) and Frustulia ulna sensu 
Kützing (Decas I, no. 1, pers. obs. and http://clade.ansp.
org/cache/images/dh/TYPES/KutzingI_FrustuliaUlna/

moment, its distribution can be considered European 
even though there exists records outside that continent, 
often under one or another of its synonyms. 

According to Patrick (in Patrick & Reimer 1966, 
p. 149), it was Ehrenberg who first suggested that the 
names Ulnaria ulna and Ulnaria splendens referred 
to the same species (Ehrenberg 1838, p. 211), noting 
that “Certainly from Kützing’s Dec. VIII, no. 73, Dec. 
I, no.1 they are probably the same taxon, although there 
is considerable variation in the shape of the apices 
of the valve” (Patrick in Patrick & Reimer 1966, p. 
149). This comment refers to two separate exsiccatae 
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KutzingDecas1_1_FrUlna_1a_ed.jpg). Lange–Bertalot 
& Ulrich (2014) also note that “Frustulia splendens Kütz. 
[…] appears as the morphologically closest related [i.e., 
similar] to Bacillaria ulna […] being up to ca. 370 μm 
long, 8 μm broad, in valve view tapering to not protracted, 
acutely rounded ends with a central area and 7–8 striae 
in 10 μm” (Lange–Bertalot & Ulrich 2014, p. 63). 
Oddly enough, neither Kützing’s Frustulia splendens 
nor Frustulia ulna really compare favourably to the 
specimens selected as epitypes by Lange–Bertalot & 
Ulrich (2014, pl. 28, figs 1–2). Thus, the examination 
of and identity of Kützing’s Frustulia ulna specimens 
remains a task still to be undertaken. 

Van Heurck, at first, named (or described) the 
taxon “S. (ulna var.) longissima W.Sm. forma area media 
laevi destituta” (Van Heurck 1881, pl. 38, fig. 2), but 
later included the specimen in his account of Synedra 

ulna var. splendens (Kütz.) Van Heurck (Van Heurck 
1885, p. 150) and noted in the description several 
‘types’ from the Types du Synopsis des Diatomées de 
Belgique set of slides: “in Types Nos 312, 15. 107. etc.” 
(Van Heurck 1885, p. 150). The phrase “area media 
laevi destituta” appended to the species name cannot be 
considered a proper taxon name and, for nomenclatural 
purposes, can be disregarded (Art. 23.6). The ‘types’ 
in Van Heurck’s Types du Synopsis des Diatomées de 
Belgique for Synedra splendens are listed in Table 3. 
There are 18 in all, some of which are named as Synedra 
ulna var. splendens, others simply as Synedra splendens. 
Types 15, 107 and 312, named as having “S. (ulna var.) 
longissima W.Sm. forma area media laevi destituta”, are 
all named as Synedra splendens. In the annotated copy 
of Van Heurck’s Synopsis des Diatomées de Belgique 
(preserved in Vienna, W), the relevant figure (Van 

Table 3. The ‘types’ for Synedra splendens in Van Heurck’s Types du Synopsis des Diatomées de Belgique (1882–1885); there are 18 slides 
in all for Synedra splendens and Synedra ulna var. splendens – with two additional slides for Synedra splendens var. subspathulata (see later) 
and Synedra splendens f. [“formae breviores”]. Types 15, 107 and 312 (indicated with a * are identified by Van Heurck as having “S. (ulna 
var.) longissima W. Sm. forma area media laevi destituta” (Van Heurck 1885, p. 150)”. Locality details taken from the printed schedules of 
the Types du Synopsis des Diatomées de Belgique, information in square brackets from the cards included with the Types du Synopsis des 
Diatomées de Belgique slide boxes.
 

Types du Synopsis des Diatomées de Belgique

Number Name Locality

15* Synedra splendens “Anvers” [“Belgique”]

16 Synedra splendens var. “Dépot fossile (Kieselguhr) d’Oberohe près 
Lunebourg” [“Allemagne”]

19 Synedra splendens v.v.  “Devizes (Angleterre)” [“Angleterre”]

24 Synedra splendens var. “Wedel (Holstein)” [Holstein”]

25 Synedra splendens var. [?] subspathulata  “Deurne près Anvers” [Belgique]1 

107* Synedra splendens “Bruxelles (Belgique)” [Belgique]

132 Synedra splendens var.  “Finnety, (Angleterre)” [“Angleterre”]

190 Synedra splendens “Etang du Parc à Anvers (Belgique)” [Belgique]

206 Synedra (ulna var.) splendens formae breviores “Anvers (Belgique)” [Belgique]

214 Synedra (ulna var.) splendens “Devizes (Angleterre)” [“Angleterre”]

249 Synedra splendens “Tamise, près Great Marlone (Angleterre)” [“An-
gleterre”]

258 Synedra splendens “Devizes (Angleterre)” [“Angleterre”]

269 Synedra splendens “…Haverfordwest (Angleterre)” [“Angleterre”]

312* Synedra splendens “Bruxelles (Belgique)” [“Belgique”]

313 Synedra splendens “Sandheim” [“Allemagne”]

332 Synedra splendens “Redesdale (Angleterre)” [“Angleterre”]

337 Synedra splendens “Nieuport (Belgique)” [“Belgique”]

461 Synedra splendens “Braemar (Angleterre)” [“Angleterre”]

(Footnotes)
1 See Howard et al. (2019) and the discussion below.
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Heurck 1881, pl. 38, fig. 2) is marked “Kütz. Alg. aq. 
dulcis 73”, meaning Kützing’s Algarum aquae dulcis 
Germanicarum, Decas VIII, no. 73 (Kützing 1833b).

A note on Synedra splendida Ehrenberg and ‘Synedra 
splendida Ptschelin’
Synedra splendida Ehrenb.: Possibly confused with 
Synedra splendens Kütz., at least nomenclaturally, 
Ehrenberg listed a species named Synedra splendida 
from various localities. Ehrenberg’s early uses of the 
name (Ehrenberg 1849a, p. 83, 87, 194; Ehrenberg 
1854, p. 39) are all nomen nudum, but a later publica-
tion included a full description and figure (Ehrenberg 
1871, p. 59, pl. III, 2, fig. 3, see our Figs 19–21). 
Although his drawing is not entirely uninformative, it 
might be interpreted as either a valve from a species of 
Nitzschia (see de Toni 1892, p. 668) or Ulnaria, the 
former more likely (Fig. 19 = Ehrenberg 1871, pl. III, 
2, fig. 3; Fig. 20 = Ehrenberg’s original drawing 1183,). 
Examination of Ehrenberg’s actual specimen suggests 
it is a Nitzschia (Fig. 21, holotype specimen, BHUPM 
241012). Although it may seem unnecessary to attempt 
to clarify Ehrenberg’s specimen, doing so means it is 
not lost from the record entirely. A brief summary of its 
nomenclature is as follows:

Figs 19–21. Nitzschia splendida (Ehrenberg) D.M.Williams et Van 
de Vijver, nov. comb.: (19) reproduction of the original description 
of Synedra splendida Ehrenberg (1871, p. 59); (20a) reproduction 
of drawing of Synedra splendida Ehrenberg (1871, pl. III, 2, fig. 3), 
(20b) Ehrenberg’s original from EC 1183), (21) Ehrenberg’s holoty-
pe specimen (BHUPM 241012).

Figs 22–43. Ulnaria aequalis (Kützing) D.M. Williams et Van de Vijver, comb. nov.: (22–29), (22, 28) original drawing and description of 
Frustulia aequalis Kützing (1833a, p. 546, pl. 14, fig. 30 = Kützing 1834 [1833], p. 18, taf. II, fig. 30); (23–25) specimens from BM 18267 
(“Weissenfels” [Kützing 226], neotype designated here); (27) original drawing of Synedra ulna var. aequalis (Kützing) Brun (1880, p. 126, pl. 
5, figs 2, 3). Specimens c. 80–100 μm.

Nitzschia splendida (Ehrenb.) D.M.Williams et Van 
de Vijver, nov. comb.
Basionym: Synedra splendida Ehrenb. in Ehrenberg 1871, Abhandlungen 
der Königliche Akademie der Wissenschaften zu Berlin 1870, 43, p. 
59 (66), Pl. III, 2, fig. 3 (‘In stratis Oregonicus ad Fallriver fragmenta 
observata sunt’); Ehrenberg 1849a, p. 83, 87 (‘Oregon’, nom. nud.), 
1849b, p.194 (‘gypslager in Klein–Asien’, nom. nud.); Ehrenberg 
1854, p. 37 (‘Braungrauer Mergel–Sand von Siwas im altern cap-
padocien’, nom.nud.)
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Figs 30–35. Ulnaria aequalis, scanning electron micrographs from type material: (30, 31) whole valve, internal (30), and external (31); (32) 
detail of external valve surface with virgae, vimines and closing plates, and central sternum; (33, 34) internal view of each pole, with rimo-
portula at an angle relative to virgae (arrow in each case); (35) extract from notebook detailing type material (“Weissenfels” [Kützing 226]).
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Type: USA, Fall River, Oregon (Ehrenberg 1871, p. 59, Pl. III, 2, 
fig. 3, holotype specimen BHUPM 241012, ‘Fallriver’ (Drawing 1183, 
‘…Fallriver fragmenta…’ [‘Fallriver’],).

‘Synedra splendida Ptschelin’: The name ‘Synedra 
splendida Ptschelin (Ptschelin 1930)’ was recorded by 
VanLandingham (1978, p. 3942) who cited Hollerbakh 
& Krasavina (1971, p. 563) as the source of the Ptschelin 
(1930) reference. Hollerbakh & Krasavina (1971, 

p. 563) refer to reference number 1645 for the name 
Synedra splendida (as opposed to the many entries for 
Synedra splendens). This reference is to Proschkina–
Lavrenko & Roll (1927). The ‘Ptschelin (1930)’ 
reference in Hollerbakh & Krasavina (1971, p. 563) 
refers to number 1645–a. A copy of the ‘Ptschelin 
(1930)’ reference has not yet been located but inspec-
tion of Proschkina–Lavrenko & Roll (1927) yields 
just one occurrence of the name ‘Synedra splendida’ 

Figs 36–39. Ulnaria aequalis, scanning electron micrographs from type material: (36, 37) external view of pole (36) and central area (37), pole 
with ocellulimbus situated on mantle, with over–hanging spines (arrows), and rimportula (double–margined arrow), central area demarcated 
by the absence of vimines; (38) as ‘ghost striae, internally; (39) internal view of valve with slightly displaced valvocopula showing ‘poroids’ 
along pars interior edge (double arrow) and crenulated edge for attachment to valve virgae. 
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and it is attributed to Kützing (Proschkina–Lavrenko 
& Roll 1927, p. 123). We suspect that this is what was 
recorded by Hollerbakh & Krasavina (1971, p. 563) 
and inadvertently mis–transcribed by VanLandingham 
(1978, p. 3942). In turn, we suggest that there is no 
species with the name ‘Synedra splendida Ptschelin’.

Ulnaria aequalis (Kütz.) D.M. Williams et Van de 
Vijver, nov. comb.
Basionym:  Frustulia aequalis Kütz. in Kützing 1833a, Linnaea 8 
(5), p. 546, pl. 14, fig. 30 (Kützing 1834 [1833], p. 18, taf. II, fig. 
30, see our Figures 22 and 28).
Synonyms (homotypic): Synedra aequalis (Kütz.) Kütz. in Kützing 
1844, p. 66, pl. 14, fig. 14 (see our Figures 26 and 29); Synedra ulna 
var. aequalis (Kütz.) Brun in Brun 1880, p. 126, pl. 5, figs 2, 3 (see our 
Figure 27) non Synedra ulna var. aequalis (Kütz.) Hust. in Hustedt 
1914, p. 44 [nom. superfl.]; Ulnaria ulna var. aequalis (Kütz.) Aboal 
in Aboal et al. 2003, p. 112.
Type: Germany: “In stellendem Wasser bei Weissenfels” (Kützing 
1844, p. 66), BM 18267 (“Weissenfels”, Kützing 226, neotype desig-
nated here, see Figure 35), BM 18242 (“Weissenfels”, [no.] Kützing 
226, as Synedra ulna) (see also Cox 1998, p. 167).
Other material: Italy: Tergesti [=Trieste] ex Meneghini BM 18266 
(Kützing 942); France: Falaise, Brébisson BM 18268 (Kützing 
1581).	

Valves linear, parallel sides tapering at poles (Figs 23–25, 
30, 31, 33, 34); valve 50–200 μm long, 5–10 μm wide. 

Sternum narrow, linear, extending length of valve (Figs 
23–25, 30–34). Central area sometimes lacking, when 
present with shorter marginal striae forming rectangular 
portion (Figs 23–25, 30, 37, 38). Striae formed from 
relatively wide virgae, adjoining considerably smaller 
vimines, enclosed by a 2– to 4–strutted closing plate (Fig. 
32), almost always found opposite each other relative 
to sternum, except (occasionally) at poles (Figs 32–34, 
36–38); 4–6 striae in 10 μm. Rimoportula at each pole, 
oriented diagonally, situated from sternum to virgae, 
formed of paired lips (Figs 33, 34, 36, double–margined 
arrow). Ocellulimbus at each pole, situated entirely on 
mantle, composed of ca. 12–15 transapical rows with 
10–12 pervalvar rows, 2 horn–like projections (‘spines’, 
cf. Williams 2019b) overhanging ocellulimbus, at an 
angle of 30º away from valve surface (Fig. 36, arrows). 
No other spines; mantle exterior with plaques (Fig. 32). 
Girdle bands closed (Figs 40–43, 42 and 43 of the same 
band), total number in cingulum undetermined, probably 
three. Valvocopula with deep pars interior, same size as 
pars exterior, having a series of 6– to 10–strutted closing 
plates situated at its edge but visible when observed in 
situ (Figs 39–43, arrow in Figs 39, 41, 43); pars interior 
smooth with undulating extensions that affix to valve 
interior gripping each vimen (Figs 39, 41–43). 

Figs 40–43. Ulnaria aequalis, scanning electron micrographs from type material. All figures of girdle bands showing ‘poroids’ along pars 
interior edge (arrows in 41, 43) and crenulated edge for attachment to valve virgae. Scale bars for Figs 30-43: 10μm (30, 31), 1μm (32, 40, 41, 
42, 43), 2μm (33, 34, 37, 38), 5μm (36, 39).

Williams  &  Van  de  Vijver: Studies  on  type  material  from  Kützing’s  diatom  collection  III                                                                                                        173



Three Kützing slides in BM are identified as having 
specimens of Synedra aequalis: BM 18266, 18267 and 
18268. No specific locality is mentioned in the descrip-
tion of Frustulia aequalis (see Fig. 28) but Weissenfels 
is later given for Synedra aequalis (see Fig. 29). Of the 
three slides noted above, only BM 18267 (Kützing 226) 
is from Weissenfels; BM 18266 (Kützing 942) is from 
Tergesti [=Trieste], Italy, and BM 18268 (Kützing 1581) 
is from Falaise, France. The material used to make slide 
BM 18267 was Kützing 226, which has been used for 
the SEM examinations; BM 18267 is also selected as a 
neotype. This requires some explanation as, some might 

argue, the illustrations in Kützing (1833a, pl. 14, fig. 
30 and the identical figures in Kützing 1834 [1833], 
taf. II, fig. 30, reproduced as our Figs 22 and 28) are, if 
strictly interpreted, part of the type material and should 
thus be preferred as a designated lectotype. 

Previously, Reichardt (2018) outlined what he 
understood as several potentially inter–related problems 
with the name Synedra aequalis and the combination, 
made twice, Synedra ulna var. aequalis: first by Brun 
(1880, p. 126, pl. 5, figs 2, 3, for his illustration see our 
Fig. 27), then by Hustedt (1914, p. 44 see also Hustedt 
1930, p. 152, fig. 164, for his illustration see our Fig. 

Figs 44–53: Ulnaria obtusa (W.Sm.) E. Reichardt: (44a) Synedra obtusa reproduced from Hustedt (1932, p. 199, fig. 691Ad); (44b) Synedra 
obtusa reproduced from Hustedt (1930, p. 152, fig. 164); (45, 46, 48) light micrographs from BM 23750, “Lewes, Feb. 1852”; (47) Synedra 
obtusa reproduced from Smith 1853, pl. 11, fig. 92); (48–53) SEM images, (48) whole valve, (49) detail of internal view of pole, with rimo-
portula (arrow), (50) detail of external view of pole, with rimoportula and two over–hanging spines (arrows, either side of rimoportula), (51) 
external view of frustule with two valves and three closed girdle bands, (52, 53) detail of valvocopula showing ‘poroids’ along pars interior 
edge (arrows) and undulating edge for attachment to valve virgae. Specimens in Figs 44b-46, c. 100–120 μm. Scale bars for Figs 48-53: 50μm 
(48), 5μm (49, 51, 52, 53), 1μm (50)
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44b). Although Hustedt’s 1914 combination is invalid, 
Reichardt (2018) suggested that it was made on the 
basis of what was understood to be Synedra aequalis (as 
depicted in Kützing 1844, pl. 14, fig. 14) rather than 
Frustulia aequalis (as depicted in Kützing 1833a, pl. 
14, fig. 30 and 1834 [1833], taf. II, fig. 30), the latter, 
according to Reichardt, possibly being a species of 
Nitzschia (“Hustedt begründet seine Kombination 
ausdrücklich auf Frustulia aequalis und nicht auf 
Synedra aequalis […]. Seine Aussage “Sie bewegte 
sich” lässt zumindest darauf schlieβen”, Reichardt 
2018, p. 100”). In the later 1932 flora, Hustedt (1932) 
was more explicit about the synonymy: He maintained 
Frustulia aequalis as the basionym of his Synedra ulna 
var. aequalis, rejected Synedra aequalis (“Nec Synedra 
aequalis” as depicted in Kützing 1844, pl. 14, fig. 14) 
as a synonym, but included Synedra obtusa (Hustedt 
1932, p. 199, fig. 691Ad, see our Fig. 44a; this speci-
men has no central area unlike the earlier illustration in 
Hustedt 1930) and Synedra ulna var. calcarea Rochoux 
d’Aubert (in Heribaud 1920, p. 81, pl. 5, fig. 382) as 
synonyms. Kützing’s earlier illustrations were in girdle 
view (Kützing 1833a, pl. 14, fig. 30 and 1834 [1833], 
taf. II, fig. 30) our Figure 22, possibly with chloroplasts) 
and, as Reichardt suggested, its interpretation is almost 
impossible and any conclusion meaningless (“Seine 
Abbildungen zeigen allerdings nur Gürtelansichten und 
sind deshalb nichtssagend”, Reichardt 2018, p. 100”). 
The specimens examined herein, while not being defi-
nitely holotype material, are almost as good, as they are 
from Weissenfels, the type locality, and it would be more 
useful to designate these specimens as a neotype rather 
than have a poor and ambiguously interpreted drawing as 
a lectotype, even though, as noted in noted in Art (9.19, 
note 7, Turland et. al. 2018), “illustrations are part of the 
protologue and cannot therefore be in serious conflict 
with it”.  While the drawing is difficult to interpret, it 
would not be in conflict, as any interpretation would 
suffice. Our taxonomic conclusions are that, following 
Kützing (1844, p. 66, pl. 14, fig. 14), Frustulia aequalis 
should be considered the basionym of Synedra aequalis 
and, as a consequence, Ulnaria aequalis. 

Is Ulnaria aequalis the same species as Synedra 
splendens, as both were found in Weissenfels and, with 
respect to their major features, do appear remarkably 
similar? For the moment, they are best left separate as 
Ulnaria aequalis has poles that taper more sharply than 
Synedra splendens and their valve margins remain paral-
lel for longer as they approach each pole. 

Nevertheless, the specimen figured in Hustedt 
(1930, p. 152, fig. 164, reproduced as our Figure 44b) 
does indeed resemble valves of U. obtusa (see Figures 
45–48) rather than those of U. aequalis. Therefore, the 
conclusions concerning the two combinations noted 

2	  No specimens of this taxon have been located but the 
single published image suggests that it might be worth investigating 
should any be found.

above are as follows: Synedra ulna var. aequalis (Kütz.) 
Brun (Brun 1880, p. 126, pl. 5, figs 2, 3) = Ulnaria 
aequalis; Synedra ulna var. aequalis (Kütz.) Hust. 
(Hustedt 1930, p. 152, fig. 164) = Ulnaria obtusa. Of 
course, inspection of Hustedt’s and Brun’s specimens 
should always be preferred to a consideration of just a 
few illustrations, but in their absence this seems the most 
prudent action to take. 

Finally, Cox examined a number of Kützing 
slides in BM for a study on naviculoid diatoms (Cox 
1998, table 1, pp. 166–7). In her table 1 she lists BM 
18267 as having specimens of Synedra aequalis, not-
ing “det. R Patrick” meaning “determined by Ruth 
Patrick” (Cox 1998, table 1, pp. 167). This refers to 
an additional label on the slide that was added by Ruth 
Patrick after inspecting the slide in the early 1960s for 
the Diatoms of the United States (in Patrick & Reimer 
19663). In that flora, Patrick includes Frustulia aequalis 
as a synonym of Synedra ulna var. obtusa (W.Sm.) Van 
Heurck (Van Heurck 1885, p. 151, 1881, pl. 38, fig. 
6) but not Synedra aequalis (Patrick & Reimer 1966, 
p. 152). Patrick noted that “William Smith states his 
taxon is the same as specimens of Synedra aequalis 
Kütz. (Kützing 1849, p. 45) sent to him by Brébisson 
… [but] they are not the same as S. aequalis illustrated 
by Kützing (1844, p. 66, pl. 14, fig. 14)” (Patrick in 
Patrick & Reimer 1966, p. 152). Smith does indeed re-
fer to Kützing’s Synedra aequalis (by way of Kützing 
1849, p. 45) and does refer to a specimen, “ad specim. 
quae dedit amic. De Brébisson” (Smith 1853, p. 71), 
yet comparison with specimens of Ulnaria obtusa from 
BM (Figs 45–46) with specimens from BR (Figs 54–57) 
suggest a few distinctions between Ulnaria aequalis and 
Ulnaria obtusa, which we discuss below.

Ulnaria obtusa (W.Sm.) E.Reichardt 2018, p. 100
Basionym:  Synedra obtusa W.Sm. in Smith 1853, p. 71, pl. 11, fig. 92
Synonyms (homotypic): Synedra ulna var. obtusa (W.Sm.) Van Heurck 
in Van Heurck 1881, pl. 38, fig. 6 [“…cum area media sublaevi”]; 
Van Heurck 1885, p. 151; Synedra ulna var. aequalis (Kütz.) sensu 
Hustedt 1914, p. 44 (Hustedt 1930, p. 152, fig. 164; Hustedt 1932, 
p. 199, fig. 691Ad)
Type: UK, “Lewes, Feb. 1852”, BM 23748–50 (Figures 45, 46, 48)
Other material: UK: BR Kingston, 4.3.1853, Smith material in 
Van Heurck collection, BM 81919; “ad specim. quae dedit amic. De 
Brébisson” (Smith 1853, p. 71) (Figs 54–57): BR unmounted material 
of S. aequalis Kütz. in Van Heurck collection (Figs 48–53).

Valves linear with rounded poles (Figs 44–49, 54, 55, 
57); valves 150–200 μm long, 5–8 μm wide. Sternum 
narrow, linear but prominent, extending length of valve 
(Figs 45–49, 54, 55, 57). Central area lacking (Figs 45, 
46, 48, 54, 55, 57 – but present in Reichardt (2018, 
pl. 23, fig. 5–7, 14), with evident ‘ghost’ striae). Striae 
formed from relatively wide virgae, adjoining consid-
erably smaller vimines, enclosed by a 2– to 4–strutted 

3	  There is no date on the additional label added by Patrick 
so the exact date she examined these slides is unknown. No entry in 
the diatom collection visitors book is available. 
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closing plate, almost always found opposite each other 
relative to sternum, except (occasionally) at poles (Figs 
50, 51); 3–4 striae in 10 μm. Rimoportula at each pole, 
diagonally situated from sternum to virgae, formed of 
paired lips (Figs 49, 50, 51, wide 49). Ocellulimbus at 
each pole, situated entirely on mantle, composed of ca. 
12–15 transapical rows with 10–12 pervalvar rows, 2 
horn–like projections (‘spines’, cf. Williams 2019b) 
overhanging ocellulimbus, at an angle of 30º away from 
valve surface (Figs 50, 51, arrows in Fig. 50 to spines). 
No other spines. Girdle bands closed (Figs 51, 52, 53, 
contrary to popular opinion, bands can appear visible 
in LM: Fig. 56), total of three, valvocopula plus two 

copulae (Fig. 51). Valvocopula with deep pars interior, 
same size as pars exterior, the latter having a series of 
6– to 10–strutted closing plates situated at its edge but 
visible when observed in situ (Figs 52, 53); pars interior 
smooth with undulating extensions that affix to valve 
interior gripping each vimen (Figs 52, 53, arrow in in 
Fig. 52 for closing plates, upper arrow in Fig. 53 for pars 
interior, lower arrow for closing plates). 

We noted above some difficulties with the names 
of Ulnaria obtusa and Ulnaria aequalis. A short digres-
sion is needed to account for some of Smith’s determina-
tions. In BM there is a copy of Smith (1859) that was 
once owned and annotated by Thomas Glazebrook 
Rylands (1818–1900). In an insert before the printed 
page that included the description of Synedra salina, 
Rylands writes:

Synedra salina – I consulted Mr. Tuffen West about this 
species when at his house, and he said: “I must consider 
myself responsible to a great extent for the Synedra’s 
in the Synopsis. Smith confessed that he could make 
nothing of them. He sent all the materials to me telling 
me to draw what I considered distinct. I did so and he 
worked from my drawings” (Smith 1859, page inserted 
after p. 30 and before p. 314)

In Smith’s Catalogue only “Lewes, Feb. 1852” (“In 
ponds. Not uncommon”) is listed (Smith 1859, p. 32), 
the type, and only, locality given in Smith (1853, p. 
72). There are three slides in BM: BM 23748–50, which 
can be assumed type specimens. Slides BM 23749 and 
23750 are both labelled as types; the latter was used for 
the images in Figures 45, 46, 48.

Smith also noted under the description “Synedra 
ulna, Ehr. Inf. xvii. 1? S. aequalis, Kütz. Sp. Alg. p. 45 
ad specim. quae dedit amic. de Brébisson” (Smith 1853, 
p. 71). The illustration in Ehrenberg (1838, pl. xvii, 
fig. 1) could be interpreted as a number of species, not 
all necessarily belonging to Ulnaria. The De Brébisson 
specimens given to Smith (“ad specim. quae dedit amic. 
De Brébisson”) were located in BR and used for the 
SEM images in this paper. 

In the synonymy for Ulnaria obtusa, Reichardt 
includes Synedra ulna var. aequalis (Kütz.) Hust. (Hustedt 
1914, p. 44) but not Synedra ulna var. aequalis (Kütz.) 
Brun (Brun 1880, p. 126, pl. 5, figs 2, 3, our Fig. 6), an 
act with which we agree. Hustedt published two figures 
(1930, p. 152, fig. 164, reproduced as our Fig. 44b and 
Hustedt (1932, p. 199, fig. 691aD), reproduced as 
our Fig. 44a). It is evident, even from a comparison of 
these two illustrations with Smith’s original for Synedra 
obtusa (Smith 1853, pl. 11, fig. 92, reproduced as our 
Fig. 47), that they all differ from both Synedra aequalis 

4	  This copy is kept in the BM diatom library: call number 
‘Diatoms 582.261 (410) SMI’. There are three copies in all. The 
Rylands annotated copy in bound in brown buckram with BM(NH) 
stamps on the spine.

Figs 54–57. Ulnaria obtusa (W.Sm.) E. Reichardt: (54, 55) from BM 
81919, “ad specim. quae dedit amic. De Brébisson” (Smith 1853, 
p. 71), (56, 57) from BR Kingston, 4.3.1853, Smith material in Van 
Heurck collection. Specimens c. 150 μm.
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and from Synedra ulna var. aequalis (Kütz.) Brun, as 
Hustedt noted (Hustedt 1914, p. 44–5), but not from 
Ulnaria obtusa of which they are examples.

Discussion

As noted in our introduction, given that there is no agreed 
definition of what a variety (or form) might mean nor 
what its status is – if anything – in systematics, the rank 
is unclear and ambiguously used, even today (but see 
Geissler & Jahn 1986, p. 767 for a brief discussion, 
albeit from the rather antique ‘deme’ terminology point 
of view). Viewed from the general perspective of taxa 
(at whatever rank, see Williams 2020) and their hierar-
chical relations one to another, with some justification 
(perhaps the only justification), one might assume that 
all named varieties of Ulnaria splendens (or whatever 
species is in question) are presumed to be more closely 
related amongst themselves than they are to any other 
species until such times as is shown otherwise. One 
might also assume that all the named varieties of Ulnaria 
splendens are, or were, supported by evidence of some 
kind, otherwise the introduction of these names would 
have been merely idiosyncratic (e.g. Evenhuis 2008; 
Dubois 2008), a not completely discountable interpre-
tation. Having inspected type material for a number of 
these taxa, we have concluded that Ulnaria splendens, 
Ulnaria aequalis and Ulnaria obtusa are all definable 
and diagnosable taxa, but none can be considered as 
more closely related to any other species in the genus 
Ulnaria and are therefore recognised at the same rank, 
that of species. 

As we noted above, it is almost impossible to 
assess the distribution of any of these species discussed 
herein as so many specimens and names have been 
mixed up together and used in different senses (see also 
Lange–Bertalot & Ulrich 2014, p. 64). Nevertheless, 
it is all too obvious that the European flora has many 
more species of Ulnaria hidden away, yet to be described. 
Regardless of the promises offered by DNA data, the 
only way forward to gain an understanding of these 
organisms is to monograph the genus Ulnaria, utilising 
the vast numbers of specimens already acquired and 
housed in various herbaria around the world. That task 
is currently underway. 

To close, we briefly discuss five further taxa 
(names) that involve the name Synedra splendens requir-
ing some comment. The first two are Synedra splendens 
var. marina Grunow (in Cleve & Möller 1878, p. 7, 
no. 157, Lysekil, Bohuslän, Sweden, BM 12917, Adams 
Cl. & M. 157; also S122856–01 [Swedish Museum 
of Natural History], Lysekil, Sweden, isotypes, and 
elsewhere) and Synedra splendens var. salina Cleve et 
Möller (Cleve & Möller 1879, p. 3, no. 197, Baakens 
River, Port Elizabeth, South Africa, BM 12940, Adams 
Cl. & M. 197, isotypes). In both cases, only the names are 

recorded in the schedules for these slides, neither having 
a description of any kind and appear to have never been 
validly published anywhere else. Both are marine (Cleve 
& Möller suggest that Synedra splendens var. salina 
may be equivalent to Synedra salina, “S. salina Sm. ??”, 
Cleve & Möller 1879, p. 3) and neither name seems to 
have been used again since their first publication in Cleve 
& Möller’s Diatoms (Cleve & Möller 1877–1882). 
A glance at the specimens on the two Cleve & Möller 
slides in BM suggests they both probably belong to the 
genus Hyalosynedra D.M.Williams et Round but this 
needs further study, especially with the SEM. 

The third name is Synedra splendens var. brevis, 
which appeared on the label of number 2024 of Rabenhorst’s 
Die Algen Europa’s (Rabenhorst 1867a, see Fig. 58). 
A brief account of some taxa found in Rabenhorst’s 
Die Algen Europa’s Decades 198–204 was published in 
Hedwigia, with Synedra splendens var. brevis attributed 
to de Brébission (Rabenhorst 1867b). It may be that 
the name was never intended to indicate a proper taxo-
nomic entity just an additional descriptive word (brevis 
= short) but the Hedwigia account suggests otherwise. 
The material was from Falaise, the collector was de 
Brébisson. As yet, specimens have not been examined.

The fourth name is Synedra splendens var. 
subspathulata Grunow which was first described from 
specimens on slide no. 25 in the schedule for series I (for 

Figs 58–59. (58) Synedra splendens var. brevis, Rabenhorst’s Die 
Algen Europa’s 2024 (Rabenhorst 1867a); (59) original descrip-
tion of Synedra splendens var. subspathulata Grunow from slide no. 
25 in Van Heurck’s Types du Synopsis des Diatomées de Belgique 
(Heurck 1882, p. 7).
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the first 25 slides) of Van Heurck’s Types du Synopsis 
des Diatomées de Belgique (Heurck 1882, p. 7, see 
Figure 59). Later, Van Heurck (1881, pl. 38, fig. 4) 
published an illustration of a specimen Grunow named 
(but did not describe) as Synedra (ulna var.) spathulif-
era Grunow from Alnarp (Sweden) based on a sample 
from Cleve. Subsequent authors used the name Synedra 
spathulifera Grunow, which later became Ulnaria ulna 
var. spathulifera (Grunow) Aboal (in Aboal et al. 2003, 
p.114). This is our fifth name. A brief description of it 
appeared in the ‘texte’ of the Synopsis des Diatomées 
de Belgique (Van Heurck 1885, p. 151), apparently 
based on “Type No. 25” and “Atl. Pl. XXXVIII, fig. 
4”, slide no. 25 being the source of Synedra splendens 
var. subspathulata, the figure for Synedra (ulna var.) 
spathulifera. Do these two names refer to the same 
taxon? This issue has been briefly tackled by Howard 
et al. (2019) – a more detailed account will follow when 
the Grunow material has been verified.
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