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Three small-celled Nupela species were found in streams and moist habitats of the United States,
with a concentration of locations in the eastern part of the country. Two new species are
described here: N. neglecta Ponader, Lowe & Potapova and N. carolina Potapova & Clason.
These two species and Nupela wellneri (Lange-Bertalot) Lange-Bertalot have external hymenate
occlusions of their areolae, which apparently are diagnostic for this genus. These often erode
during sample preparation, and hence have not been previously recognized as a generic
character. All three species were recorded primarily from epilithon and epiphyton of small,
heavily shaded streams with low to moderate conductivity, and relatively high concentrations of
dissolved silica, total nitrogen, and dissolved organic matter.

INTRODUCTION

Most species in the recently established genus Nupela Vyverman & Compere (1991) have
been described from tropical areas (Metzeltin & Lange-Bertalot 1998, Rumrich ef al. 2000).
Reports of Nupela from temperate areas are scarce and insufficiently documented. In the course
of our investigation of lotic benthic diatoms, we found three species of Nupela to be common in
soft water streams and subaerial habitats of some regions of the United States. Two of these
species we consider to be new to science, and a third, N. wellneri (Lange-Bertalot) Lange-
Bertalot, has been previously recorded only from Europe and South America (Rumrich et al.
2000). In this paper we describe two new species of Nupela, and present data on the morphology,
ecology, and distribution of these new species and N. wellneri.
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MATERIAL AND METHODS

Samples of benthic diatoms examined for this study were collected and corresponding water
chemistry analyses carried out during the course of various monitoring programs conducted by
the U.S. Geological Survey (National Water Quality Assessment Program), New Jersey
Department of Environmental Protection, U.S. Environmental Protection Agency (EPA), and the
City of Bellevue, Washington. Additional samples were collected from the Great Smoky
Mountains National Park (GSMNP), Tennessee and North Carolina, as part of an All Taxa
Biological Inventory (Johansen et al. 2003). Samples from New Jersey, Pennsylvania, and
Washington were scraped from submerged surfaces of rocks; samples from North Carolina and
several samples from Pennsylvania were scraped from submerged woody debris, and samples
from GSMNP were scraped from wet rocks and saturated soils. All samples were cleaned in nitric
or sulfuric acid. Slides were prepared with Naphrax™ mounting medium. LM observations and
frustule measurements were made with a Zeiss Axioscope 2 equipped with a Zeiss ZVS-3C75DE
digital .camera. For SEM, cleaned material was dried on aluminum stubs, sputter-coated with
gold-palladium and studied with JEOL JSM-6300FV, JEOL 840A, and Hitachi HHS-2R. For
TEM, diatom suspensions were air-dried onto formvar-coated slot grids and subsequently carbon
coated. Samples were viewed at 60 kV with a Philips CM—100 TEM. Terminology follows Ross
et al. (1979) and Mann (1981).

OBSERVATIONS

Nupela neglecta Ponader, Lowe & Potapova sp. nov. (Figs 1-44)

Valvae lanceolatae apicibus leviter subprotractis, saepe leviter asymmetricae ad axes apicalem et
transapicalem, 3—15 um longae, 2.6-4.5 um latae. Valvae brevissimae plerumque ellipticae. Una
valva leviter concava, ramis raphe longis. Altera valva leviter convexa, ramis raphe abbreviatis
et poris centralibus semotis. Fissurae terminales arcuatae, curvamens ad latus primum valvae
reclusis. Area axialis linearis-lanceolatis, interdum dilatatus in area centralis parvus et circularis.
Striae transapicales leniter radiantes, ad apicem parallelae vel leviter convergentes, 4048 in
10 um. Areolae in 3—4 series longitudinales dispositis in latum valvae utrinque. Exterior areolae
foraminae leviter oblongae ad axis transapicalis, hymeniis complanis paginae valvae exterior
occlusi. Interior areolae foraminae parvulae, ellipticae.

Valves lanceolate to elliptical-lanceolate, with slightly protracted apices, often slightly
asymmetrical about apical and transapical planes, 3-15 pm long, 2.6-4.5 pm wide. The smallest
valves may become oval. One valve slightly concave, with long raphe slits. The other valve,
slightly convex, with distinctly shorter raphe slits and widely separated central endings. Terminal
raphe fissures forming a curved opening to the primary side of the valve. Axial area linear-
lanceolate, sometimes widening into a small, round or elliptical central area. Transapical striae
slightly radiate, becoming parallel or slightly convergent near the poles, 4048 in 10 um.
Areolae form 3-4 longitudinal rows on each side of the raphe. Outer openings of areolae are
transapically elongate, covered by hymenes lying flush with the valve surface. Inner openings of
areolae are small, oval foramina.

Holotype: Slide A-GC #57569, Diatom Herbarium, Academy of Natural Sciences, Philadelphia
(ANSP).

Isotypes: CANA #75385, BM #101030, CAS #221055.

Type locality: Coles Brook, Hackensack, Bergen County, New Jersey, U.S.A., 40°54°N,
74°02°W, epilithon.

Etymology: specific epithet means ‘neglected’ in Latin. Due to its very small size and barely

visible structure under LM, this species has been overlooked or misidentified in many
samples analyzed in the past.
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Figs 1-18. Nupela neglecta sp. nov., LM. Scale bar = 5 um. Figs 1-16. Type material, Coles Brook, New
Jersey. Figs 1, 2. Holotype, ANSP 57569, slightly convex and concave valves of same frustule. Figs 17, 18.
Material from Kelsey Creek, Washington. Figs 1-10, 14-18. Valve views. Figs 11-13. Girdle views.

Light microscopy does not reveal the fine structure of Nupela neglecta (Figs 1-18), but the
species is easily recognized by its pronounced heterovalvy. The distance between central raphe
endings on the valve with shortened raphe slits varied from 1.5 to 6.0 um (Figs 1, 3, 4, 5, 15, 17).
Terminal fissures on both valves of the frustule are curved over the valve apex with the curve
opening towards the primary side of the valve (Figs 19-24). Internal raphe slits terminate in small
helictoglossae (Figs 25, 26). Central raphe endings are slightly expanded externally on the valve
with long raphe slits (Figs 19, 20, 23, 27, 33), but usually not on the valve with short raphe
endings (Figs 22, 30). Areolae are typically arranged as transapical striae and 3-4 longitudinal
rows, but occasionally the longitudinal striae are wavy (Figs 30, 31) or disorganized (Fig. 35) in
the central part of the valve. The most lateral longitudinal row of areolae occurs on the
valve/mantle junction. There are no areolae on the mantle. SEM observations show that the outer
openings of the areolae are typically occluded by hymenes (Figs 19-22, 27, 30, 33, 36, 38, 39).
After repeated treatment of the material with nitric acid hymenate occlusions dissolve (Figs 23,
24), exposing an areola structure typical for Nupela, as described by Vyverman & Compére
(1991). Hymenes lie flush with the outer valve surface so they appear almost devoid of structure.
The cingulum consists of several open copulae (Figs 20, 32, 34, 36). The valvocopula bears two
rows of small poroids (Fig. 34).




































