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Analysis of the type slide of Achnanthes boyei Ostrup (Achnanthidiaceae, Bacillariophyta)
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Achnanthes boyei Qstrup (1918: 41, pl. 4: fig. 60) was described based on a sample collected in
1914 from a small spring in Hallormsstadaskogur National Forest in Iceland and named for J. Boye
Petersen who collected the sample. The species was characterized (translated from the Latin
description) by ‘a narrowly lanceolate, weakly asymmetrical valve. The raphe valve has a narrow
hyaline raphe area, widening in the central area into a broad fascia. The striae are radiate
throughout. The rapheless valve has a central area lacking striae on one side and showing weakly
shortened striae on the other side. The other features are similar to the raphe valve”. The
description was accompanied by a rather poor drawing of a raphe- and rapheless valve.
Subsequently, the species was included in Hustedt (1933: 406) and Cleve-Euler (1953: 39) but
neither of them showed more than the two original drawings of @strup and the descriptions they
gave were an almost exact translation of the original Latin description. Lange-Bertalot & Krammer
(1989) analysed the slide K.B. 655 [sic, see below], made from type material 9.213.1, conserved in
the Botanical Museum in Copenhagen (C, Denmark) and concluded that the species showed a clear
relationship with Achnanthes lanceolata Brébisson. Lange-Bertalot (in Lange-Bertalot & Krammer
1989: 85, pl. 84, figs 17-19") transferred the species to the rank of variety within the 4. lanceolata
complex as A. lanceolata var. boyei (Dstrup) Lange-Bertalot but a formal lectotypification was
never published.

With the introduction of the genus Planothidium Round & Bukhtiyarova (1996: 351), a large
number of former varieties, formae and subspecies of Achnanthes lanceolata were transferred to the
new genus but Achnanthes (lanceolata var.) boyei was, however, not transferred, most likely
because the species is only rarely reported in literature. According to the literature, the species has
been reported from the British Isles (Hartley 1986), Maritime Antarctic Region (Economou-Amilli
et al. 1998, Temniskova-Topalova & Chipev 2001), Germany (Werum 2001), Brazil (Carneiro
2003), India (Nautiyal et al. 2004, 2014), Macedonia (Levkov ef al. 2005), Switzerland (Taxbock &
Preisig 2007), Sweden (Kahlert 2008), Iran (Soltanpour-Gargari et al. 2011), Russia (Genkal et al.
2012, Genkal & Lepskaya 2014, Genkal & Chekryzheva 2016), and Bulgaria (Isheva & Ivanov
2016). Unfortunately, none of the published records shows illustrations of the recorded valves so
they could not be verified—it is highly likely that most are the result of confusion with other similar
taxa such as P. lanceolatum (Brébisson ex Kiitzing) Lange-Bertalot, P. amphibium C.E.Wetzel,
Ector & L.Pfister or P. capitatum (O.Miiller) Van de Vijver et al.

Here we detail, using LM observations, specimens from the population of A. hoyei found on slide
K.B. 6557 from sample 9.213.1, obtained in loan from the Botanical Museum in Copenhagen.
Unfortunately, no unmounted material was available. The observed slide is most likely the same
that Lange-Bertalot examined in Lange-Bertalot & Krammer (1989) although they reported it as
K.B. 655, probably by mistake. Slide K.B.6557 was dominated by Odontidium mesodon (Kiitzing)
Kiitzing and Meridion circulare (Greville) C.Agardh.
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Achnanthes boyei OQstrup (Figs 1-54)

Frustules rectangular and weakly bent in the middle, producing a concave raphe valve (Figs 28-29).
Valves narrowly rhombic to lanceolate, occasionally with inflated central part. Apices weakly
protracted, broadly rounded to clearly protracted, subcapitate to even capitate. Smaller specimens
elliptic to linear-elliptic with non-protracted, broadly rounded apices. Valve dimensions (n=50):
length 9-29 um, width 4-6 um. Rapheless valve (Figs 1-27): axial area narrow, occasionally
clearly widening almost from the apices towards the central area (e.g. Figs 5, 10, 15). Central area
with a large horseshoe—shaped hyaline area on one side showing a very distinct circular depression
and several slightly shortened striae forming a small circular area on the other side. Occasionally,
striae lacking in the middle (e.g., figs 5, 20). Striaec weakly to moderately radiate in the centre,
becoming distinctly radiate towards the apices, 14—15 in 10 um. Raphe valve (Figs 30-54): Axial
area very narrow, linear, almost not widening near the central area. Central area forming a
rectangular to bow—tie shaped fascia, rarely bordered by 1-3 very short striac. Raphe branches
straight with expanded, drop—like proximal raphe endings. Distal raphe fissures unilaterally
deflected. Striae radiate becoming distinctly radiate towards the apices, 13—16 in 10 um. Areolae on
both raphe and rapheless valve never discernible in LM.

The two rapheless valves illustrated by Lange-Bertalot & Krammer (1989, pl. 84: figs 17, 18) differ
slightly from the valves that we have depicted from type material. Their fig. 18 is most likely a
teratological valve as it shows a clear asymmetry along the transapical axis whereas the frustule
illustrated as figs 17, 17’ is one of the largest valves found in the sample. Their raphe valve (fig. 17)
is very similar to our fig. 30. It is possible that with a different focus, the typical sinus would have
been more visible in the rapheless valve of their fig. 17'.

Achnanthes boyei is very similar to Planothidium lanceolatum. Van de Vijver et al. (2013) analysed
the type material of Planothidium (Achnanthidium) lanceolatum from Falaise (France), illustrating
the entire cell cycle. Morphometrically, Achnanthes boyei and P. lanceolatum do not differ from
each other: valve length, valve width and stria density entirely overlap. The valve outline of both
taxa does not show any difference either. The only difference that can be observed is that the sinus
on the rapheless valve is more pronounced in 4. boyei compared to P. lanceolatum. Analysis of a
large number of rapheless valves of P. lanceolatum showed, however, that some of these valves
present a rather shallow, but still distinct sinus.

Two other Planothidium species could have been confused with 4. boyei in the past. Planothidium
capitatum, described from South America and the Maritime Antarctic Region (Wetzel et al. 2014),
shows a similar pronounced sinus on the rapheless valve but has a different valve outline with
typical capitate apices contrary to 4. boyei that has more broadly rounded to weakly rostrate apices.
Similarly, P. amphibium has a clearly elliptic-lanceolate valve outline and more or less capitate
apices (Wetzel et al. 2014). It is clear that A. boyei is not conspecific with either of these species.

Valve outline features were quantified with the diatom morphometry software SHERPA (Kloster et
al. 2014) for both A4. lanceolata (LM data from Van de Vijver et al. 2013) and A. boyei since both
show highest similarities concerning valve outline. The images obtained from the type slides of 4.
lanceolata (n=20) and A. boyei (n=17) were loaded into the software SHERPA after which the
success of retrieving the contour data was checked (Fig. 55). Outcomes included shape measures
(e.g., length, width, area, perimeter, width/length ratio) and heuristic descriptors (e.g., compactness,
ellipticity and roundness). Correlations between these selected parameters are shown in Fig. 55.
They show a clear overlap between both populations. The two described species could not be
distinguished by characteristics of the valve shape contour and dimensions. Thus, based on the
morphological analysis using light microscopy and the similarity with Planothidium lanceolatum
we propose to treat Achnanthes boyei OQstrup as a heterotypic synonym of Planothidium
lanceolatum (Brébisson ex Kiitzing) Lange-Bertalot.




Notulae algarum No. 96 (6 March 2019) ISSN 2009-8987

We are very grateful to Dr. Nina Lundholm and her colleagues from the Museum Botanicum
Hauniense of the University of Copenhagen (Denmark) who kindly sent us the type slide of
Achnanthes boyei on loan and provided us with valuable information regarding the slide.

Drs D.M. Williams and M.D. Guiry are thanked for their valuable comments that greatly improved
this manuscript.

Carneiro, L.A. (2003). Ordem Achnanthales (Bacillariophyceae) de dguas doces do Estado de Sao
Paulo: levantamento floristico. Dissertagdo Mestre em Ciéncias Biologicas (Area de
Concentracdo: Biologia Vegetal), pp. 1-225, 267 fig. Sao Paulo: Instituto de Biociéncias da
Universidade Estadual Paulista, cAmpus de Rio Claro.

Cleve-Euler, A. (1953). Die Diatomeen von Schweden und Finnland. Teil III. Monoraphideae,
Biraphideae 1. Kungliga Svenska Vetenskapsakademiens Handlingar, ser. IV 4(5): 1-255, figs
484-970.

Economou-Amilli, A., Elster, J. & Komarek, J. (1998). Summer phytoplankton composition in
transect from Weddell Sea to La Plata. Polish Polar Research 19(3-4): 187-204, figs 1a-59b.

Genkal, S.I. & Chekryzheva, T.A. (2016). Materials on the flora of Bacillariophyta in rivers of the
White Sea basin in the Republic of Karelia. Inland Water Biology 9(1): 8-17, figs l1a-q, 2a-m,
3a-m, 4a-k.

Genkal, S.I. & Lepskaya E.V. (2014). The diatom flora of salmon lakes of Koryak Highlands,
Kamchatka. Research of water biological resources of Kamchatka and of the northwest part
of Pacific Ocean (Issledovaniya vodnykh biologicheskikh resursov Kamchatki i severo-
zapadnoi chasti Tikhogo okeana) 35: 31-47, 90 fig. (in Russian).

Genkal, S.I., Schur L.A. & Yarushina M.I. (2012). Diatom algae from some water bodies of
Northeastern West Siberia: Communication 2. Pennatophyceae. Contemporary Problems of
Ecology 5 (3): 263-274, figs 1:1-10, 2:1-12, 3:1-11, 4:1-13, 5:1-13, 6:1-15.

Hartley, B. [in collaboration with Ross, R. & Williams, D.M.] (1986). A check-list of the
freshwater, brackish and marine diatoms of the British Isles and adjoining coastal waters.
Journal of the Marine Biological Association of the United Kingdom 66(3): 531-610.

Hustedt, F. (1933). Die Kieselalgen Deutschlands, Osterreichs und der Schweiz unter
Berticksichtigung der iibrigen Lander Europas sowie der angrenzenden Meeresgebiete. Bd.
VII: Teil 2: Liefrung 3. In: Kryptogamen Flora von Deutschland, Osterreich und der Schweiz.
Akademische Verlagsgesellschaft m.b.h. Leipzig 7(Teil 2, Lief. 3). (Rabenhorst, L. Eds), pp.
321-432, figs 781-880. Leipzig: Akademische Verlagsgesellschaft m.b.h.

Isheva, T. & Ivanov, P. (2016). Diatom diversity of springs and spring-fed streams in Vitosha
Nature Park, Bulgaria. Annual of Sofia University “St. Kliment Ohridski”, Faculty of Biology,
Book 2, Botany 99: 26-46, figs 1, 2:1-27, 3, 4:1-5, 5:1-5.

Kahlert, M. (2008). Kiselalgsundersékning i sédra delen av Norra Ostersjodistriktet, 2007. Rapport
2008:7, pp. 1-76. Uppsala: Institutionen for vatten och miljo (tidigare miljéanalys), SLU.

Kloster, M., Kauer, G. & Beszteri, B. (2014). SHERPA: an image segmentation and outline feature
extraction tool for diatoms and other objects. BMC bioinformatics 15: 218.

Lange-Bertalot, H. & Krammer, K. (1989). Achnanthes, eine Monographie der Gattung mit
Definition der Gattung Cocconeis und Nachtragen zu den Naviculaceae. Bibliotheca
Diatomologica 18: 1-393, 100 pls.

Levkov, Z., Krstic, S., Nakov, T. & Melovski, L. (2005). Diatom assemblages on Shara and Nidze
Mountains, Macedonia. Nova Hedwigia 81(3-4): 501-537, 64 fig.

Nautiyal, P., Kala, K. & Nautiyal, R. (2004). A preliminary study of the diversity of diatoms in
streams of the Mandakini basin (Garhwal Himalaya). In: Proceedings of the Seventeenth
International Diatom Symposium. Ottawa. Canada, 25" — 31° August 2002 (Poulin, M. Eds),
pp. 235-269. Bristol: Biopress Limited.

Nautiyal, P., Verma, J. & Mishra, A.S. (2014). Distribution of major floral and faunal diversity in
the mountain and Upper Gangetic Plains Zone of the Ganga: diatoms, macroinvertebrates and
fish. In: Our National River Ganga: Lifeline of Millions (Sanghi, R. Eds), pp. 75-118.
Springer International Publishing Switzerland.

3



Notulae algarum No. 96 (6 March 2019) ISSN 2009-8987

Ostrup, E. (1918). Fresh-water diatoms from Iceland. Part I. In: The Botany of Iceland, Vol. II, part
I (Rosenvinge, L.K. & Warming, E. Eds), pp. 1-98, 5 pls, Copenhagen & London: J. Frimodt;
John Wheldon and Co.

Round, F.E. & Bukhtiyarova, L. (1996). Four new genera based on Achnanthes (Achnanthidium)
together with a re-definition of Achnanthidium. Diatom Research 11(2): 345-361, 22 fig.
Soltanpour-Gargari, A., Lodenius, M. & Hinz, F. (2011). Epilithic diatoms (Bacillariophycae) from

streams in Ramsar, Iran. Acta Botanica Croatica 70(2): 167-190, 333 fig.

Taxbock, L. & Preisig, H.R. (2007). The diatom communities in Swiss springs: a first approach. In:
Proceedings of the 1st Central European Diatom Meeting 2007 (Kusber, W.-H. & Jahn, R.
Eds), pp. 163-168. Berlin: Botanic Garden and Botanical Museum Berlin-Dahlem, Freie
Universitét Berlin.

Temniskova-Topalova, D. & Chipev, N. (2001). Diatoms from Livingston Island, the South-
Shetland Islands, Antarctica. In: 16" international Diatom Symposium, 25 Aug.-1 Sept. 2000,
Athens & Aegean Islands Proceedings 2001 (Economou-Amilli, A. Eds), pp. 291-314, 83 fig.
Athens: University of Athens & Amvrosiou Press.

Van de Vijver, B., Wetzel, C., Kopalova, K., Zidarova, R. & Ector, L. (2013). Analysis of the type
material of Achnanthidium lanceolatum Brébisson ex Kiitzing (Bacillariophyta) with the
description of two new Planothidium species from the Antarctic Region. Fottea 13(2): 105-
117, 121 fig.

Werum. M. (2001). Diatomeen in Quellen hessischer Mittelgebirge: Gefdhrdung nach Roter Liste in
Korrelation zu anthropogenen Eingriffen und Geologie. In: Lange-Bertalot-Festschrift Studies
on diatoms dedicated to Prof. Dr. Dr. h.c. Horst Lange-Bertalot on the occasion of his 65th
birthday (Jahn, R., Kociolek, J.P., Witkowski. A. & Compere, P. Eds), pp. 369-381. Ruggell:
A.R.G. Gantner Verlag K.G.

Wetzel, C.E., Van de Vijver, B., Kopalova, K., Hoffmann, L., Pfister, L. & Ector, L. (2014). Type
analysis of the South American diatom Achnanthes haynaldii (Bacillariophyta) and
description of Planothidium amphibium sp. nov., from aerial and aquatic environments in
Oregon (USA). Plant Ecology and Evolution 147(3): 439-454, 7 fig., 2 tables.




Notulae algarum No. 96 (6 March 2019) ISSN 2009-8987

Figs 1-54. Achnanthes boyei Qstrup. LM pictures taken from slide K.B. 6557, sample n°® 9.213.1.
Figs 1-27. Rapheless valves. Figs 28-29. Frustules in girdle view. Figs 30-54. Raphe valves.
(figs 11-17). Scale bar = 10 um.
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Fig. 55. Scatter plots of relationships between morphological parameters (width, length, area,
perimeter, width/length ratio) and heuristic descriptors (compactness, roundness and
ellipticity) of valves found in the type slides of Achnanthes lanceolata (Lectotype slide I[IV-2—
C6: Caen, Calvados department, Basse—Normandie region, France, Eulenstein Diat. Spec. typ.
N° 61 (coll. n° IV-2—C6) in the National Botanic Garden of Belgium (BR) and Achnanthes
boyei (slide K.B. 6557 in C). Results obtained with the software SHERPA (Kloster et al.
2014).




