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ABSTRACT

This study reports the presence of the diatom Stephanodiscus minutulus (Kiitzing) Cleve & Moller for the first time in
Chilean continental waters; it is a taxon reported in many aquatic systems in Europe and North America and there are
only scanty records from South America (Argentina). The species was found in a sedimentary profile collected from
Lake Laja (Andes Mountains), Central Chile. The principal morphological features of S. minutulus are described, and
comments about its relationship with other closely related taxa are given.

KeywoRrbps: Morphology, new record, related taxa, variability, trophic state.

RESUMEN

En este estudio se sefala la presencia de la diatomea Stephanodiscus minutulus (Kiitzing) Cleve & Moller por primera
vez para aguas continentales de Chile; es un taxéon muy comun en diversos sistemas acuaticos de Europa y Norteamérica,
y para Sudamérica sdlo existen escasos registros en Argentina. La especie fue encontrada en un perfil sedimentario
colectado en el Lago Laja (Cordillera de los Andes), Chile central. Se describen las principales caracteristicas

morfologicas de S. minutulus y se entregan comentarios sobre su relacion con otras especies cercanas.

PaLABRAS cLAVE: Morfologia, nuevo registro, especies afines, variabilidad, estado tréfico.

INTRODUCTION

Stephanodiscus Ehrenberg 1845 is a planktonic, freshwater
genus present in rivers, lakes, and reservoirs around the
world (e.g., Stoermer & Hékansson 1984, Hékansson &
Hickel 1986, Hékansson & Ehrlich 1987, Round et al.
1990, Hakansson & Meyer 1994, Theriot & Stoermer
1982, Scheffler & Morabito 2003).

During the last decades, investigations carried out on
water samples and lacustrine sedimentary material have
identified some small taxa of Stephanodiscus as indicators
of water quality in aquatic systems in Europe and North
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America (Laird et al. 2003, Marchetto et al. 2004, Reavie
et al. 2006, Bracht et al. 2008). However, since the genus
was established, there has been serious confusion about the
identification of its species, as a consequence, principally, of
their small size, morphological variability, and by the use of
only light microscopy for their identification (Theriot 1987,
Hékansson & Kling 1990).

Until now, five species of Stephanodiscus have been
reported in Chilean continental waters: S. hantzschii Grunow
by Kraske (1939) from the Calbuco area (41°46’S; 73°08°W)
and Rio Pascua (48°10°S; 73°10°W), S. agassizensis
Hakansson & Kling by Rivera et al. (2003) in Lake Chungara



Stephanodiscus minutulus first record from Chile: Cruces, F. ET 4L.

(18°14°S; 69°09°W), and, recently, S. kuetzingii Klee &
Casper by Rivera & Cruces (2005) in Rapel Reservoir
(34°10°S; 71°29°W). Two other Stephanodiscus species found
previously in Chile (S. astraea Ehrenberg & Grunow and S.
novaezeelandiae Cleve) correspond to taxa of the genera
Cyclotella (Kiitzing) Brébisson and Cyclostephanos Round,
respectively (Hékansson 2002).

In a diatomological analysis of sedimentary profile
samples collected in Lake Laja, central Chile, we found S.
minutulus (Kiitzing) Cleve & Moller, a species until now not
reported from Chile and scarcely from South America.

This paper describes and illustrates the principal
morphological features found in the S. minutulus cells,
comments about its presence and abundance in the studied
area and remarks on other closely related taxa (S. hantzschii
and S. parvus Stoermer & Hékansson) are given.

MATERIAL AND METHODS

Lake Laja is an Andean lake located 1,360 m asl in the
Antuco Volcano area (36°54°S; 71°05W). The lake is 35 km
long, 7 km wide; it has a surface of 87 km?, and a volume
of 6,000,000 m* depending on precipitation which causes the
lake level to rise considerably in winter and early spring. On
the other hand, since 1958, the lake level has been controlled
because the water is used for hydropower and irrigation of
cropland (Mardones & Vargas 2005).

The diatom material analyzed is deposited at the
Diatom Collection, Department of Botany, University of
Concepcion, Chile (DIAT-CONC 3261 to 3290). It was
obtained on December 2001 from a sedimentary profile
taken from the deepest part of Lake Laja (120 m of depth)
by using a gravity corer Uwitec. The core was sectioned
at 1 cm intervals, and to carry out this work, only the
sediments where Stephanodiscus minutulus was found
(30 surface layers) were used; however deeper layers (50
cm) were previously also analyzed. According to 2!°Pb
geochronology (Appleby & Oldfield 1974), these layers
represent the last century of the lake’s history (Quiroz et
al. 2005), a period during which the lake has been under
anthropic intervention. To eliminate any organic matter
and clean the diatom valves, the sediment was treated with
hydrogen peroxide following Battarbee (1986). Over 200
valves of S. minutulus were analyzed using a light (Zeiss
Photomicroscope III) and a scanning electron microscope
(JEOLJSM-6380LV) belonging to the Electron Microscopy
Laboratory of the University of Concepcion, Chile. The
methodology for counting total diatom valves followed
Battarbee (1986), and the abundances of S. minutulus are
given as a percentage of the total diatom valves present in
each sediment layer (relative abundance). The terminology
herein follows Anonymous (1975), Ross et al. (1979), and
Hékansson (2002).

RESULTS

MOoRPHOLOGY OF STEPHANODISCUS MINUTULUS (KUTZ.) CLEVE
& MOLLER

All sedimentary material analyzed showed a good
preservation of the diatom valves, allowing the recognition
of its morphology. The valves are circular; 5.5-8.2 um in
diameter and the valve mantle is very shallow, 2-3 areolae in
height (Figs. 1b, c). The valve face surface is flat (Fig. 1a),
concave (Fig. 1b), or convex (Fig. 1c). At the valve centre
the areolae (4-5 in 1 pm) are arranged in uniseriate striae,
becoming bi- or triseriate towards the valve face/mantle
junction (Figs. 1a-d). The interfascicles are not raised. Slit-
like to irregular outline of the areolac were observed (Figs.
la-d); internally they present a domed cribrum (Figs. le,
f, h). A spine, of a variable length and thickness, is always
present at the end of each interfascicle (Figs. 1a-d). There is
only one valve face fultoportula (Figs. 1c-d, g-h) with two
satellite pores (Fig. 1g) located close to the valve centre; the
marginal fultoportulae, located at the mantle edge, have three
satellite pores and occur on every 3-5 interfascicles (Figs.
1b, f). There is a single marginal sessile rimoportula with
an elongated external tube (Figs. le, h; white arrows); the
internal labium lies in a quite oblique orientation (Fig. 1h).

STRATIGRAPHIC ABUNDANCE

The species S. minutulus appeared in Lake Laja at the
beginning of twentieth century (Fig. 2), showing variable
abundances that fluctuated between 0 and 4.83%, with a
tendency to increase to the superficial layers and recording
the maximum value in 1998.

DISCUSSION

The morphological features observed in the Chilean
specimens agree well with those distinctive characteristics
described for Stephanodiscus minutulus (Kiitzing) Cleve &
Moller, especially with respect to the number and position
of strutted and labiate process, areolae arrangement and
morphology of valve mantle (Kobayasi et al. 1985, Scheffler
& Morabito 2003). Nevertheless, the outline of areolae was
variable in the samples analyzed, and a gradient from flat
to undulate valve face surface was observed, a situation
described previously by others authors (Round 1981,
Hékansson 2002, Scheffler & Morabito 2003).

Under light microscopy, the general appearance of
S. minutulus is very similar to that of S. parvus Stoermer
& Hakannson and S. hantzschii (Table 1). According to
Hékansson (2002), S. hantzschii can be separated from S.
minutulus principally by the lack of a valve face fultoportula,
a higher mantle and a greater number of rows of areolae on it.
The authoress characterized S. parvus as having flat valves
with a valve face fultoportula in an eccentric position.
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The Argentinian material reported as S. minutulus by Sala
(1990) and S. parvus by Ferrario ef al. (1989) and Echenique
& Guerrero (2003) agree well with the morphological
features described by Hakansson for S. minutulus. In
the present study, we have not included the reports of S.
00 1.0 20 3.0 40 5.0 minutulus and S. parvus given from Argentina by Gomez
(1999) and Mayr et al. (2005) respectively, because they

Relative Abundances (%)

L L 1

1] 2001 | ! gave neither a diagnosis of the taxa nor a draw or picture.
37 1999 ==——x= We agree with Kobayasi et al. (1985), Scheffler & Morabito
1 | ] (2003), and Genkal & Korneva (1990) in order to consider S.

5] 1995 === parvus as a synonym of S. minutulus. These authors found

7 1989 == that S. minutulus is a polymorphic taxon according to the

| = chemical conditions of the water bodies it inhabits.

9] 1987  — Stephanodiscus minutulus has been reported in many
fg 11] 1979 North American and FEuropean freshwater lakes and
S131 2197 — reservoirs, and its presence has generally been related to
o 3] =t 97 j— meso- or eutrophic conditions; however, in South America
515 | \% 1968 = the knowledge of S. minutulus is still scanty.

& 171 21969 ~? With respect to the abundance of S. minufulus in the
= ] Eﬁ == sedimentary profile of Lake Laja, the increase in valve
‘é’ 19] ¢ 1961 ' concentration in more recent layers could indicate increased
S 21 ] e 196] nutrient levels in the lake. It is important to note that before
R 1 S = layer 30 of the profile (ca. 1910 year) the sedimentary material
= 23] g 1955 = did not record valves of S. minutulus. Besides, the increase of
5 251 O 1948 * this taxon corresponds in time to the onset of significant human
A l IS manipulation of the lake. This information is also supported
27 | 1938 D:' by the analysis of some chemical parameters determined in
29 ] 193] == the sedimentary material, which indicate that the lake became
30 | 1912 = less oligotrophic during the last decades (in prep.).

Other common diatom species identified in the Lake Laja
samples were Asterionella formosa Hassall, Aulacoseira
granulata (Ehrenberg) Simonsen, A. distans (Ehrenberg)
Ficura 2. Perfil de abundancia de S. minutulus en el Lago Laja. Simonsen, Cyclotella stelligera (Cleve & Grunow in

Cleve) Van Heurck, Staurosira construens Ehrenberg and
Staurosira pinnata Ehrenberg.

FiGure 2. Profile of abundance of S. minutulus in Lake Laja.

‘_

FIGURE 1. Stephanodiscus minutulus. SEM. a-d, external view; e-h, internal view. (a) Flat valve with areolae of irregular outline forming
uniseriate, bi or triseriate striae; a spine at each interfascicle. (b) Concave valve, external opening of a marginal fultoportula (arrow).
(c) Convex valve, external opening of the valve face fultoportula (arrow). (d) Concave valve. (e) Valve face fultoportula (black arrow)
and marginal rimoportula (white arrow). (f) Marginal fultoportulae with three satellite pores; areolae with a domed cribrum. (g) Valve
face fultoportula with two satellite pores. (h) Marginal rimoportula with an elongated external tube (arrow). Scale bars: a-f, h = 1.0 pm,
g=0.5 um.

Ficura 1. Stephanodiscus minutulus. SEM. a-d, vista externa; e-h, vista interna. (a) Valva plana con areolas de contorno irregular
fomando estrias uniseriadas, bi- o triseriadas; una espina en cada interfasciculo. (b) Valva concava, abertura externa de una fultoportula
marginal (flecha). (c) Valva convexa, abertura externa de la fultoportula de la cara valvar (flecha). (d) Valva concava. (e) Fultoportula
de la cara valvar (flecha negra) y rimoportula marginal (flecha blanca). (f) Fultoportulae marginales con tres poros satélite; areolas con
criba elevada. (g) Fultoportula de la cara valvar con dos poros satélite. (h) Rimoportula marginal con un tubo externo alargado (flecha).
Escalas: a-f, h=1,0 pm, g =0,5 um.
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