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MORPHOLOGICAL VARIABILITY OF THE NANOPLANKTONIC DIATOM
THALASSIOSIRA LAEVIS FROM COASTAL WATERS OF PROVINCE OF

BueENoOs AIRES (ARGENTINA)

EUGENIA A. SAR'? and INES SUNESEN"2

Summary: Morphological variability of the nanoplanktonic diatom Thalassiosira laevis from coastal waters
of Province of Buenos Aires (Argentina). Despite the fact that the genus Thalassiosira was previous
and extensively studied including ultrastructural analysis of species found in phytoplanktonic samples
collected from marine waters of Argentina, nanoplanktonic species have been frequently overlooked. This
paper is devoted to show the morphological variation of Thalassiosira laevis, a nanoplanktonic species
collected from marine coastal waters of the Province of Buenos Aires, to compare Argentinean material
with those from China, Korea and Brazil described in the literature, and to record it for the first time from
Argentina.
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Resumen: Variabilidad morfologica de la diatomea nanoplancténica Thalassiosira laevis procedente
de aguas costeras de la Provincia de Buenos Aires (Argentina). A pesar del hecho de que el género
Thalassiosira ha sido previa y extensivamente estudiado incluyendo analisis ultraestructural de especies
encontradas en muestras fitoplanctonicas colectadas de aguas marinas de Argentina, las especies
nanoplancténicas han sido frecuentemente pasadas por alto. Este trabajo esta dedicado a mostrar
la variabilidad morfolégica de Thalassiosira laevis, una especie nanoplancténica de aguas marinas
costeras de la Provincia de Buenos Aires, a comparar el material con aquellos procedentes de China,
Korea y Brasil descriptos en la literatura y a reportarla por primera vez para Argentina.
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Argentina.

INTRODUCTION

Taxa belonging to the genus Thalassiosira Cleve
emend. Hasle (1973) from Argentinian coastal waters
were previously studied including ultrastructural
analysis by Lange et al. (1983), Sar & Ferrario
(1987), Ferrario & Sar (1988), Gayoso (1989),
Sar (1996), Sar et al. (2001, 2002, 2011), Sunesen
& Sar (2004) and Sunesen (2007), nevertheless,
nanoplanktonic species were frequently overlooked.

Thalassiosira laevis Gao & Cheng (1992) is
a nanoplanktonic species that was erected from
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seawaters of Xiamem, China and characterized by
having most part of the valve surface smooth, with
areolae restricted to valve mantle and marginal area
of valve surface. Subsequently, the species was
reported in marine coastal waters by Li et al. (2013,
2014) from China, and by Park et al. (2016) from
Korea, in estuarine waters as unidentified diatom
resembling 7. profunda by Belcher & Swale (1986)
from Thames River, England, and more recently
in sedimentary samples of the Late Holocene and
in modern samples of phytoplankton by Garcia &
Mareschi Bissa (2016) from Brazil.

The purpose of this study is to show
morphological variation of this nanoplanktonic
species frequently found in marine coastal waters
from Province of Buenos Aires and to compare
it with material analyzed from China, Korea and
Brazil.
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MATERIAL AND METHODS

The material studied was collected in coastal
waters of the Province of Buenos Aires (Fig. 1).
The sampling stations in the Province of Buenos
Aires were: San Clemente del Tuya (36° 21' 16"
S—56° 42' 54" W), Santa Teresita (36° 32' 30"
S—-56° 41' 09" W), La Lucila del Mar (36° 39' 30"
S—-56° 40' 40" W), Mar de Ajo (36° 42' 36" S-56°
40' 17" W), Nueva Atlantis (36° 45' 47" S-56° 40"
23" W), Pinamar (37° 07' 22" S-56° 51' 26" W),
Villa Gesell (37° 16' 50" S—56° 58' 52" W) and Mar
Azul (37° 20" 22" S-57° 01' 24" W), and samples
were collected from November 1994 to September
2000 and from March 2008 to December 2015.
The seawater temperature ranges from 8-24 °C
along the coast and the salinity between 27-32,
occasionally reaching 18, in the stations from San
Clemente to Nueva Atlantis, and from 30-34 in
the other three mentioned stations (unpublished
data).

Qualitative samples were taken from the surface
layer of the water column in the coastal waters with
30 um net hauls and fixed with 4% formalin. In the
laboratory, the preserved samples were rinsed with
distilled water to remove salt and preservatives,
and then the organic matter was oxidized according
to Hasle & Fryxell (1970) and Prygiel & Coste
(2000). The cleaned material was mounted for light
(LM) and scanning electron microscopy (SEM)
after Ferrario et al. (1995). Permanent mounts
were made with Naphrax (Brunel Microscopes,
Chippenham, UK).

The raw and treated samples, slides and
stubs material were deposited in the Herbarium
(index herbariorum LPC), Division Ficologia
“Dr. Sebastian A. Guarrera”, Facultad de Ciencias
Naturales y Museo, Universidad Nacional de La
Plata, under the numbers LPC 4250 to 4495, LPC
11001 to 11462, LPC 13648 to 13685.

Observations and photomicrographs were made
with scanning electron microscopes Jeol JSMT 100
and Jeol JSM 6360 LV (JEOL, Tokyo, Japan).

Terminology follows Fryxell & Hasle (1979),
Syvertsen & Hasle (1982), Ross et al. (1979) and
Round et al. (1990). Considering the very small
diameter of the analyzed material, fultoportula
density was determined following Hasle (1983)
calculated as: number of marginal fultoportulae - 10
/- valve diameter.
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Fig. 1. Map of the marine littoral of Buenos Aires
Province showing sampling stations and location of
the area in Argentina. 1: San Clemente del Tuyu, 2:
Santa Teresita, 3: Mar del Tuyd, 4: La Lucila del Mar,
5: Mar de Ajo, 6: Nueva Atlantis, 7: Pinamar, 8: Villa
Gesell, 9: Mar Azul.

REsuLTS

Thalassiosira laevis Gao &Cheng (Figs 2 A-F, 3
A-E)

References: Gao, Y. & Z. Cheng 1992: 291, figs.
1-3; Li et al. 2013: 95, fig. 69; Park et al. 2016:
409, fig. 18; Garcia & Mareschi Bissa 2016: 34,
figs 4-16.

The valves are circular. The valve face is
flattened to slightly depressed and valve mantle
is low and oblique, with unstructured, hyaline
rim (Fig. 2 A-C, E, F). Diameter 2.2-6.7 pum.
Most part of valve surface lacks areolae (Fig. 2
A) or in some specimens presents ghost areolae
more or less numerous, radiating to the central or
slightly subcentral fultoportula (Fig. 2 B-D). The
areolation is limited to the valve mantle and to the
margin of the valve face forming two to five rings
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Fig. 2. Thalassiosira laevis. SEM. A-D: Valves in external view. A: Valve showing central part hyaline,
external tubes of fultoportulae and rimoportula midway between two fultoportulae (arrowhead), LPC 4284.
B: Valve showing central part with numerous ghost areolae, radiating to the central fultoportula, LPC 4364.
C: Note scarce number of ghost areolae, bulb-shaped tubes of fultoportulae and cylindric tube of rimoportula
(arrowhead), LPC 4304. D: Note five rings of marginal areolae, LPC 4486. E-F. Valves tilted. E. Note external
bulb-shaped tubes of the marginal fultoportulae (arrowheads), LPC 11097. F. Note cylindrical external tube
of the rimoportula (arrowhead), LPC 4449. Scale bars = 1um, Figs A-F.

of areolae (Fig. 2 A-D). Stria density 50-80 in 10
pum, denser in the mantle than in the valve surface.
Areolae have circular to subrectangular external
foramina (Fig. 2 A-D) and internal cribra (Fig. 3
B, D, E). The central fultoportula has a very short
external and internal tube (Figs 2 A-F, 3 A-E) and
two internal, operculate, satellite pores (Fig 3 A,
B, D, E). A marginal ring of fultoportulae, 5-12
per valve, regularly spaced, 6.5-8.5 in 10 um, is
placed between the junction of the valve surface
and mantle (Fig. 2 A-D). Marginal fultoportulae

are slightly different from the central one, with
two upper satellite pores also operculate, short
cup-shaped inner tubes and short outer bulb-shaped
tubes with rimmed pore (Fig. 3 A, B, D, E). A
single, sessile, tangential to oblique rimoportula is
positioned midway between two fultoportulae (Fig
2 A, D) or closer to one of them (Fig. 2 C, 3 A, D),
somewhat inside the marginal ring (Fig. 3 A, D).
Rimoportula has cylindrical external tube and it is
internally encircled by a siliceous rim (Fig. 3 A, B,
D). The girdle has numerous bands (Fig. 3 C).
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Fig. 3. Thalassiosira laevis. SEM. A-E: Valves in internal view. A: Note slightly subcentral fultoportula with
two satellite pores, ring of marginal fultoportulae, and sessile rimoportula closer to one fultoportula, LPC
4363. B, D: Processes pattern, marginal ring of fultoportulae with two operculate satellite pores, and
sessile rimoportula encircled by a siliceous rim (arrowhead), LPC 4291 and LPC 4359. C: Valve with
numerous girdle bands, LPC 4486. D: Note marginal striae with areola occluded by cribra, LPC 4367. Scale
bars =1 ym, Figs A-E.

Photographed material: LPC 4284, Pinamar,
26/04/1996; LPC 4291, Villa Gesell, 29/06/1996;
LPC 4304, La Lucila del Mar, 11/01/1997; LPC
4359, La Lucila del Mar, 31/07/1998; LPC 4363,
La Lucila del Mar, 19/09/1998; LPC 4364, La
Lucila del Mar, 19/09/1998; LPC 4367, Villa
Gesell, 19/09/1998; LPC 4449, San Clemente
del Tuyu, 27/08/2000; LPC 4486, La Lucila del
Mar, 27/08/2000; LPC 11097, Santa Teresita,
12/01/2009; LPC 11097, Santa Teresita,
12/01/2009.

Distribution in Argentina: Thalassiosira laevis
was found in phytoplankton samples in all the
stations of the studied area as scarce to common,
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throughout the year, and it was occasionally found
in San Matias Gulf. This is the first record of the
species for the Argentinian coastal waters.

DiscussioN

Thalassiosira laevis belongs to a small group of
nanoplanktonic Thalassiosira species with a central
fultoportula, a marginal ring of fultoportulae,
and a marginal rimoportula. A comprehensive
comparison among a group of species with this
fultoportula pattern, which diameter ranges
between 2 and 9 pm, including 7. laevis, T.
catharinensis Garcia in Garcia & Birwaldt Dutra
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(2016), T. profunda (Hendey) Hasle, T. oceanica
Hasle, and 7. pseudonana Hasle & Heimdal, was
presented by Garcia & Bérwaldt Dutra (2016) in
their Table 1. We do not agree with these authors
in reference to the external morphology of the
marginal fultoportulae and the single rimoportula
of T. laevis. Fultoportulae were described as
lacking external tubes, probably based on Garcia
& Mareschi Bissa (2016, figs 8, 11) in which the
tubes are eroded at the bases, nevertheless, their
own figure 16 shows the typical external tubes,
very short and with bulb-shaped bases, similar to
those pictured by Park ef al. (2016, fig. S27) and
by us in this study (Figs 2A-C, E). Rimoportula
was also described as lacking external tube,
nevertheless it opens by a cylindrical tube, larger
than those of the fultoportulae as it was shown by
Garcia & Mareschi Bissa (2016, figs 8, 12) and
mentioned in the results, Park ef al. (2016, figs 18,
S25, S27) and this study (Figs 2A, C, D, F).

It may be worthwhile to notice that specimens
analyzed in this study (LM = 63, SEM n = 69) has
a slightly narrower diameter range (2.2—-6.5 pm)
than material reported by Li et al. (2013, 2014),
more similar with described by Gao & Cheng
(1992), Park et al (2016), Garcia & Mareschi
Bissa (2016) and Garcia & Béarwaldt Dutra (2016);
they never showed three distal satellite pores in the
marginal fultoportulae, only reported by Garcia
& Mareschi Bissa (2016, figs 14, 15); and the
position of rimoportula is variable, closer to one
or midway between two fultoportulae.

T. laevis is a morphologically distinctive species
with: 1) areolation pattern, restricted to the margin
of the valve, 25 rings; 2) fultoportula pattern: one
central with two satellite pores, and one marginal
ring of fultoportulae with short external tubes
bulb-shaped at basis, 6.5-8.5 in 10 um; 3) one
rimoportula closer to one, or midway between two
fultoportulae, with cylindrical external tube; 4)
cosmopolitan, living in marine coastal waters and
estuarine waters; 5) extinct and extant.
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