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Two species of Achnanfhidium, which are fairly com~non in benthic samples collected from 
North American rivers, have posed considerable identification problems for analysts 
enumerating diatoms for water quality assessment programs in the United States. Both 
diatoms belong to the apparently diverse and insufficiently studied group of Achnanthidium 
species with terminal raplie fissures sharply bent to the same side of the valve. The goal of 
this study was to clarify the taxonomic position of these taxa and document their 
morphoIogy, ecology and distribution. One of these, Achnanflaia'iunl rivulare Potapova W 
Ponader sp. nov., is especially abundant in soft-water, phosphorus-poor rivers of coastal 
regions of North America, and has been confused in the past with various specfes of 
Achnanthidium and Rossifhidiz~m. This species is most similar to Achnanfhidiwm conve~gem 
(Kobayasi) Kobayasi known from Japan and A. crassurn (Hustedt) Potapova 8: Ponader 
comb. nov. Achnanthidiurn crassurn is a poorly known species; therefore, SEM observations 
of its type material from Sumatra and another population from Hawaii are presented here. 
A second problematic North American species is A. deflexlam (Reimer) Kingston, a diatom 
very similar in its morphology to A. pyrenaicum (Hustedt) Kohayasi. Study of the type 
materials and a number of other collections of these species with SEM and rnorphometric 
analysis of seIected populations allowed us to conclude that A.  defexum, known from North 
America, and A. pyrenrricun?, reported from Europe and Japan, are not conspecific. The 
shape and size of the frustule and the shape of the external areolae foramina are consistently 
different between the two species. Both A ,  deflexum and A. pyrenaicvm are alkaliphilous, 
calcipliilous diatoms, found mostly in phosphorus-poor waters. 

Species belonging to the genus Achnanthidiurn Kutzing are common and often very 
abundant in benthic communities of inland waters, yet their taxonomy is still confusing and 
their geographical distribution poorly documented. Working with diatom collections housed at 

c Academy of Natural Sciences of Philadelphia (ANSP) we found that two species of 
-hnanihidiecm, very common in rivers of North America, have caused serious identification 
oblems. These species appear lo be important indicators of water quality and thus their 

Identities urgently need clarification. 
The concept of the genus Achnanthidizam has changed several times since its original 

establishment by Kutzing. In the latest revision, Round & Bukhtiyarova (1996) redefined the 
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genus so that it includes only freshwater species with cells less than 30 Frn long and 5 pm 
wide, uniseriate striae that are denser at the valve apices than at the valve centre, concave 
raphe valve and convex rapheless valve, and terminal raphe fissures either straight or curved 
to one side. The species from North America that are the subject of our study belong to the 
group of taxa with terrnirlal raphe endings sharply bent to one side of the valve. 

One of these species has been variously identified in the past by North American 
diatornists as Achnanthes linearis (W. Smith) Grunow, A. lirzearis var. c u m  H.L. Smith, 
A. pusilla {Grunow) De Toni, A .  linearis var. pusilia Grunow, A ,  deflexa Reimer, or A. defIexa 
var. a/)mfris Lowe & Kociolek, but did not fit the protologues of any of these species or their 
description in floras used for identification. In this study we show that the diatom in question 
is in fact none of these taxa, and describe it as the new species Achnanthidium rivulare. We 
then compare this species to morphologically similar taxa and make a new combination for 
one of these. An overview of nomenclatural problems associated with the use of the above 
mentioned taxonomic names is also provided. 

The second problematic species is Achnanfhidium d e J e m  (Reimer) Kingston, 
originally described as Achnanthes defrexa Reimer in Patrick & Reimer (1966) from Indiana, 
U.S.A. This species is very similar to Achnanthidium pyrenaicum (Hustedt) Kobayasi, and we 
sought to determine whether these two taxa are conspecific. Kobayasi (1997) showed that 
A. pyrenaicum is the correct name for the taxon commonly known as Achnanthes 
biasoiettiuna Grunow. This latter name has been widely used for A, pyrenaicum in popular 
floras (Lange-Bertalot & Krammer 1989, Krammer & Lange-Bertalot 1991). Although 
Kobayasi (1 997) presented detailed morphology for A. pyreaaicum found in Japan, the type 
material of this species has apparently never been studied with SEM, and for that reason we 
could not be sure that the species fmm Japan is indeed A. pyrenaicum. Lange-Bertalot & 
Krammer (1989) did not mention the origin of their SEM micrographs of 'Ychnanthes 
ihiasoleftiana". Several SEM images of the same species under the name Achnanihes 
minutissjma var. jackii (Rabenhorst) Lange-Bertalot & Ruppel (1 980, figs 332, 334-3 3 8) also 
did not indicate the source of the material. Achnanthidium deflexum has never been studied 
with SEM, and LM micrographs have only recently been published (Kingston 2003). To make 
an accurate comparison of A. deflexum and A. pyrenaicum we investigated the type material of 
both species with LM and SEM. 

MATERIAL AND METHODS 

The main sources of the material for this study were cleaned material and slides 
deposited in the Diatom Herbarium of the ANSP. Most of the material has been collected in 
the course of various river surveys conducted by the ANSP or United States Geological 
Survey (USGS) staff. In addition to ANSP materials we used our personal collections and, 
through the courtesy of Richard Crawford and Friedel Hinz, obtained type material for two 
diatom species from the Hustedt Collection in Alfred Wegener Institute, Brernerhaven, 
Germany (BRM). 

The following type material was examined: 

1. Acknanthes defrexa Reimer: U.S.A., Indiana, Marshall County, Lake Maxinkuckee, east 
side; of lake, coliected 8 August 1906 by H.W. Clark and B.W. Evermann, cleaned 
material ANSP GC 3393, bottle 286 and holotype slide ANSP GC 193 1. 

2. Achnanthes defirna var. nbestris Lowe & Kociolek: U.S.A., North Carolina, Haywood 
County, Great Smoky Mountains National Park, Big Creek, 50 m below Swallow Fork, 


















































