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Abstract

The detailed description of rarely recorded Thalassiosira species in Brazil is presented with light microscope (LM)
and scanning electron microscope (SEM) illustrations. A total of 78 phytoplankton net samples (20 wm) collected
between the years 2000 and 2006 in coastal waters of southern Brazilian, Cassino Beach and the estuary of Lagoa
dos Patos, were studied in cleaned material using the Axiovert Zeiss LM and Jeol 6060 SEM. Water temperature and
salinity of samples and six species are presented: Thalassiosira endoseriata, T. hendeyi, T. lundiana, T. minuscula,
T. oceanica and T. wongii. Two species, Thalassiosira hendeyi and T. endoseriata were the most common being ob-
served in all seasons at Cassino Beach in a wide temperature range (10-26 °C), while only sporadically in the estuary
of Lagoa dos Patos. Thalassiosira endoseriata, T. lundiana, T. oceanica and T. wongii are for the first time reported in
Brazilian coastal waters. The latter two species, rarely recorded in the world, are fully illustrated based on Brazilian
material.

Keywords: taxonomy, marine diatoms, phytoplankton, ultra-structure.

Morfologia e ecologia de espécies de Thalassiosira Cleve
(Bacillariophyta) raramente registradas em aguas costeiras brasileiras

Resumo

A descricdo detalhada de seis espécies de Thalassiosira raramente registradas no Brasil € apresentada com ilustragdes
em microscopia 6ptica (MO) e microscopia eletronica de varredura (MEV). Foram estudadas 78 amostras de rede
(malha de 20 um) coletadas entre os anos de 2000 e 2006 em dguas costeiras do sul do Brasil, na praia do Cassino e
no estudrio da Lagoa dos Patos. Dados relativos & temperatura da dgua e salinidade sdo apresentados. Thalassiosira
endoseriata, T. hendeyi, T. lundiana, T. minuscula, T. oceanica e T. wongii foram estudadas em amostras oxidadas
ao MO Axiovert Zeiss e MEV Jeol 6060. Thalassiosira hendeyi e T. endoseriata foram as espécies mais comumente
observadas in todas as estagdes do ano na praia do Cassino em uma grande amplitude de temperatura (10-26 °C),
mas foram observadas esporadicamente no estudrio da Lagoa dos Patos. Thalassiosira endoseriata, T. lundiana,
T. oceanica e T. wongii sdo, pela primeira vez, registradas em dguas costeiras brasileiras. As duas ultimas espécies,
raramente registradas em dguas costeiras em geral, sdo ilustradas em detalhe com espécimens brasileiros.

Palavras-chave: taxonomia, diatomdceas marinhas, fitoplancton, ultraestrutura.

1. Introduction

The morphological identification of Thalassiosira
species is mainly based on ultra-structure details like the
number and location of the rimoportulae and fultoportu-
lae processes on the valve. Examination of the frustules
in the electron microscope (EM) is essential for iden-
tification of most species, as recognized since the first
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transmission and scanning electron microscopy studies
of Thalassiosira respectively in the 1950s and 1960s
(Helmcke and Krieger, 1953; 1954; Hasle, 1968). EM
analysis greatly enhanced taxonomy fundaments and
morphological details important for the recognition of
Thalassiosira species and the identification of more than
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100 species present in most marine environments (Hasle
and Syvertsen, 1996).

On the Brazilian coast, thirty seven marine and brack-
ish water taxa were cited but only five of them, 7. oe-
strupii (Ostenfeld) Cleve, T. nanolineata (Mann) Fryxell
and Hasle, 7. eccentrica (Ehrenberg) Cleve, T. punctigera
(Castracane) Hasle and T. oestrupii var. venrickae Fryxell
and Hasle were illustrated in the light microscope (LM).
Three studies only include scanning electron microscopy
(SEM) microphotographs (Ribeiro, 1996; Torgan and
Santos 2006; 2007). The highest number of Thalassiosira
species was found in the southern Brazilian shelf and
slope waters near the boarder with Uruguay (38° 12° S
and 57° 15° W-39° 59’ S, 54° 11° W; 22 species, Lange
and Mostajo, 1985) and along the coast of Parand State
(25° 20°-25° 55’ S and 48° 10’ S-48° 35’ W; 24 species,
Procopiak et al., 20006).

This study aims to describe and give a full set of
illustrations of six Thalassiosira species to date rarely
recorded or unrecorded in Brazilian waters. T. oceanica
and T. wongii, rarely recorded in the world, are fully de-
scribed and illustrated based on southern Brazilian ma-
terial. Three stations were analysed between the years
2000 and 2006, and environmental conditions and sea-
sonal species distribution are discussed.

2. Material and Methods

Monthly phytoplankton samples were obtained in
the framework of the Ecological Long Term Programme
at three stations: 1) the surf zone in Cassino Beach in
front of the Aquaculture Marine Station (EMA) of the
Federal University of Rio Grande, FURG (32° 12" S
and 52° 10° W), 2) the Lagoa dos Patos estuary in
front of the FURG Oceanographic Museum (32° 01’ S
and 52° 06 W), and 3) the estuary main channel at the
mouth of Lagoa dos Patos (32° 09° S and 52° 06 W).
Phytoplankton was collected with a conical net (20 um
mesh aperture), preserved with 4% buffered formalde-
hyde and kept in glass flasks (200 mL). The environmen-
tal characteristics, temperature and salinity were meas-
ured with a mercury thermometer and Yellow Spring
Conductivity meter.

A total of 78 net samples collected between the years
2000 and 2006 were cleaned using the method presented
by Simonsen (1974). To produce permanent slides, al-
iquots of clean material were dried on cover slips and
mounted on glass slides, using Hyrax. Morphological
analysis and measurements were performed using the
Zeiss Axiovert 135 optical microscope equipped with
Nomarski interference contrast, and the scanning elec-
tron microscopy (SEM). For SEM, cleaned valves and
frustules were dried on 16 mm diameter cover slip pre-
viously fixed on an aluminum stub, coated with gold at
1 kV for 4 minutes, and examined with JEOL JSM6060
at an accelerating voltage of 15-20 kV. The work-
ing distance was 10 mm. The number of the marginal
fultoporutlae in 10 wm was calculated as n x 10 + nd,

where d is the valve diameter as measured on the LM
or SEM picture, and n the number of fultoportulae of a
particular valve (Hasle, 1983).

3. Species Studied and Remarks

3.1. Thalassiosira endoseriata Hasle and Fryxell,
Nova Hedwigia Beiheft 54: 78-79, figs 45-49. 1977.

Figures 1-2 and 14-22

References: Mahood et al. (1986), Fryxell and Hasle
1977).

Dimensions: diameter: 30-58 pum; areolae in 10 wm:
10-11; number of fultoportulae in the central ring: 7-13;
marginal fultoportula in 10 pm: 5-6.

Remarks: The measurements are in agreement with
the original description. It is rarely recorded in the litera-
ture. According to Sar et al. (2001) it is more common in
winter in Argentinean waters. Mahood et al. (1986) ob-
served few specimens in S. Francisco Bay. Cited also in
coastal areas from Africa and Chile (03° 05°-54° 14’ S)
Fryxell and Hasle (1977).

3.2. Thalassiosira hendeyi Hasle and Fryxell, Nova
Hedwigia Beiheft 54: 25, figs. 35-45. 1977.

Figures 3-5 and 23-31

References: Aké-Castillo et al. (1999), Hasle and
Fryxell (1977), Mahood et al. (1986), Sar et al. (2001).

Dimensions: diameter: 49-79 um; mantle ribs in
number of 7-8 in 10 um; striae density: 5-6 in 10 um.

Remarks: The number of satellite pores around the
fultoportulae is not mentioned in the original description.
Mahood et al. (1986) shows the marginal fultoportulae
with 4 satellite pores and we found in our specimens
4-5 satellite pores around the fultoportulae. According to
Hasle and Fryxell (1977), the type material of this spe-
cies is from Uruguay, found from West Africa to Brazil.
Aké-Castillo et al. (1999) observed the species in the dry
season in Mexico and considered it tropical, previously
recorded in subtropical areas only. The species was con-
sidered polyhaline in an estuary (Muylaert and Sabbe
1996) although one valve only was found. According to
Sar et al. (2001) it is present from warm to temperate
waters in Argentina where it is common all year round,
fairly abundant in summer and fall.

3.3. Thalassiosira lundiana Fryxell, Nova Hedwigia
Beiheft 53: 64-65, figs 12-24. 1975.

Figures 6-7 and 32-38

Reference: Fryxell (1975).

Dimensions: diameter: 21-26.5 wm; 12-14 occluded
processes around the valve margin, fultoportulae around
the margin: 7-8 in 10 wm.

Remarks: The material studied has shown a higher
number of occluded processes than the maximum re-
corded by Fryxell (12). Thalassiosira lundiana is rarely
recorded in the literature. In the study area, it was more
frequently recorded in the warm period (December to
March) with temperature 15-29 °C. Sar et al. (2001) also
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Figures 1-13. Light microscope pictures. Figures 1-2) T. endoseriata; Figures. 3-5) T. hendeyi; Figures 3, 4) The rimopor-
tulae locations are indicated by arrows. Figure 5) Note the marginal ridge (arrowed); Figures 6-7) 7. lundiana; Figures 8-9)
T. minuscula; Figures 10-11) T. oceanica; Figures 12-13) T. wongii.

found it in summer in Argentinean coastal waters. In San
Francisco Bay, it was present in a broad range of salinity
(Mahood et al. 1986). In our samples the salinity values
ranged between 9 and 36.

3.4. T. minuscula Krasske, Archiv fiir
Hydrobiologie 38: 262, pl.5, figs 4-6. 1941.

Synonym: Thalassiosira monoporocyclus Hasle,
Norwegian Journal of Botany 19: 129, figs. 46-60.
1972.

Figures 8-9 and 29-37

Braz. J. Biol., 69(4): 1059-1071, 2009

References: Hasle (1972), Hasle (1976), Hallegraeff
(1984), Mahood et al. (1986), Hernandez-Becerril and
Tapia Pefia (1995), Sar et al. (2001).

Dimensions: diameter: 13.6-26 um; fultoportulae in
10 pm: 3-4.

Remarks: The morphological variation of
T. minuscula is wider than described by Hasle (1972). The
original diagnosis recorded only one fultoportula next to
the rimoportula but Hernandez-Becerril and Tapia Pefia
(1995) and also Sar et al. (2001) recorded the presence of
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Figures 14-22. T. endoseriata in SEM. Figure 14) External general view of a valve. The rimoportula is in the circle. Figure 15)
Another external general view. Also, the rimoportula is in the circle. Figure 16. Internal general view. Note the ring with
8 ultoportulae. Figure 17) Detail of the Figure 14. The arrows indicate the external aperture of the fultoportulae. Figure 18)
Internal general view. Figure 19) Detail of figure 18 showing the valve face ring with 13 fultoportulae. Figure 20) Detail of
the ring of fultoportulae on the valve face with 4 satellite pores. Figure 21) Detail of the Figure 18 showing part of the ring
of fultoportulae on the valve face and the rimoportula close to the valve face edge. Figure 22) Detail of the marginal ring of
fultoportulae on the mantle in internal view. The fultoportulae present a short internal tube and 4 satellite pores.

two fultoportula next to the rimoportula. No external tubes
from rimoportula or fultoportula were described, although
the same authors cited the presence of external tube of the
rimoportula. Furthermore, the number of satellite pores is
not mentioned in the original description. Mahood et al.
(1986) illustrated four satellite pores around the fultoportu-
lae around the marginal ring and we observed 4 to 5.

T. monoporocyclus was recorded in the Atlantic and
Pacific Oceans, off Portugal and Peru (Hasle, 1972).
Temperature and salinity in Portuguese samples ranged
between 13 and 17.7 °C and 35.5-36.2, respectively, and

in the Peruvian samples between 15.5 and 17.8 °C and
34.9, respectively. In Chile, it was present in summer and
fall (December, February, March and April), between
18° 20’ and 43° 09’ S (Rivera, 1981). Mahood et al.
(1986) recorded it as rare in the central San Francisco
Bay. In Argentina, Sar et al. (2001) recorded it as a rare
species in summer, fall and winter.

The rare occurrence of this taxon in our samples may
be related to the fragility of the valve wall and/or its dis-
solution in the liquid-preserved samples.

Braz. J. Biol., 69(4): 1059-1071, 2009
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Figures 23-31. T. hendeyi in SEM. Figure 23) External general view of a valve showing the two rimoportulae 180° apart
(both encircled). Figure 24) Frustule in external view showing the position of the rimoportulae in two valves (encircled).
Figure 25) Detail of fultoportulae (arrowed) on the valve face marginal ridge and on the mantle. Figure 26) External general
view of another valve. Figure 27) Detail of the external tube of the rimoportulae, showing fultoportulae on the valve face, on
the marginal ridge and on the mantle. Figure 28) Internal general view of a valve. Figure 29) Detail of the internal aperture
of the rimoportulae and fultoportulae from the marginal rings. Figure 30) Detail of the central fultoportula with 5 satellite
pores. Figure 31) Detail of Figure 29.

3.5. Thalassiosira oceanica Hasle, Journal of Dimensions: 4.5-12 um diameter; fultoportulae in
Phycology 19: 220, figs 1-18. 1983. 10 pm 3-5.
Figures 10-11 and 48-53 The wall structure is very fine and hardly observ-
References: Hasle (1983), Hallegraeff (1984), Harris ~ able in LM (Figures 10-11). The valve face is flat and
et al. (1995), Herzig and Fryxell (1986). the mantle is shallow. One prominent and operculate
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Figures 32-38. T. lundiana in SEM. Figure 32) External view of a valve. Note the presence of several occluded processes
around the valve. Figure 33) Detail of Figure 32. The rings of fultoportulae are indicated by arrows. Note the presence of two
occluded processes. Figure 34) A general internal view of a valve. Figure 35) Detail of an internal view of valve showing the
presence of fultoportulae with two or three satellite pores. Figure 36) A partial internal view of a valve. Note the presence of
the rimoportulae and more than two loose rings of fultoportulae. Figure 37) Detail of fultoportulae with two or three satellite
pores. Figure 38) Detail of the central fultoportulae with three satellite pores.

fultoportula is close to the centre (Figure 53). The stri-
ae are very fine and radiate from the central rimopor-
tula (Figures 49-52). They become coarser next to the
margin. Around the valve face edge, one ring of ful-
toportulae is present (Figures 49-52). Each fultoportu-
la presents a ribbed and operculate external and short

tube (Figures 48-51). The rimoportula is next to one
fultoportula and both are located at the same level of
the fultopotulae marginal ring (Figures 48-51). The
valvocopula is ornamented by several rows of poroids
(Figure 52). The poroids in the advalvar row are coars-
er and regularly arranged.

Braz. J. Biol., 69(4): 1059-1071, 2009
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Figures 39-47. T. minuscula in SEM. Figure 39) External general view of a valve. Note the fasciculated striae. Figure 40)
External general view of a valve with rimoportula external tube. Figure 41) Internal view of the central fultoportula with
4 satellite pores. Figure 42) Detail of Figure 39 showing external details of areolae around the fultoportulae. Note two ful-
toportulae next to the rimoportula slightly inwards from the marginal ring of fultoportula. Figure 43) Internal general view
of a valve showing the rimoportula next two fultoportulae. Figure 44) Internal view of a rimoportula next to one fultoportula.
Note the marginal fultoportulae with four satellite pores. Figure 45) Detail of an internal view of a valve. Figure 46) Detail of
Figure 43. Figure 47) External view of valve with the bands collapsed. Note the ligula and the elongated pores (arrowed).

Remarks: Thalassiosira oceanica is recorded in
warm and cold waters. It occurs in the spring season
in Mexico (Duran, 1992) and Kaczmarska et al. (2005)
cited it as a warm water species, strains being cultivated
at 20° C. On the other hand, Harris et al. (1995) found

Braz. J. Biol., 69(4): 1059-1071, 2009

it in Scotland (56° 32’ N) and Hasle (1983) maintained
the cultures at 12 °C. It seems this species thrives dur-
ing warm periods. Regarding its habitat, according to
Hasle (1983) it is a marine mainly oceanic species while
Hallegraeff (1984) observed it inshore and offshore
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Figures 48-53. T. oceanica in SEM. Figure 48) External view of a small cell. Note the rimoportula located in the ring of
fultoportulae (arrowed). Figure 49) External view of another cell. The rimoportula next to a fultoportula is arrowed. Note
the valvocopula with pores (arrowed). Figure 50) External view of a cell. The rimoportula is arrowed. Figure 51) Detail of
Figure 50. The rimoportula is arrowed. Figure 52) Detail the marginal ring of fultoportulae and the valvocopula with advalvar
row of coarse poroids (arrowed). Figure 53) Detail of the operculate fultoportula located next to the center.

Australia (34° 05” S). There is no record of the species in
Uruguay, Argentina and Brazil. It is a new record for the
South Atlantic Ocean.

Hasle (1983) described the presence or absence of
spines on the valve. The specimens studied here did not

present spines and showed a higher number of fultopor-
tulae in 10 um (5) compared to the maximum recorded
by Hasle (1983) of 4 fultoportulae in 10 um. Other char-
acteristics are in agreement with the description of Hasle
(1983).

Braz. J. Biol., 69(4): 1059-1071, 2009
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3.6. Thalassiosira wongii Mahood, Proceedings of the Dimensions: diameter: 21.7-30.8 wm; areolae in

California Academy of Sciences 44: 132, figs 24-29, 10 wm: 8-16; number of fultoportulae in the marginal ring

99-101. 1986. 3-4 10 um; number of marginal spines 4-6 in 10 pm.
Figures 12-13 and 54-67 The valve face is flat (Figures 12-13). The areolae
References: Mahood et al. (1986) are radiate to fasciculate (Figures 12-13). The fultopor-

Figures 54-67. T wongii in SEM. Figure 54) External general view of a valve. The ring of fultoportulae are indicated by ar-
rows. The rimoportula is in the circle. Figure 55) External general view of a valve. The ring of fultoportulae are indicated by
arrows. The rimoportula is in the circle. Figure 56) External view. Detail of the valve face edge and rimoportula. Figure 57)
Another external general view of a valve. Figure 58) External view. Detail of the valve face edge and rimoportula. Figure 59)
Note the presence of four fultoportulae around the central areola. Figure 60) Note the position of spines and fultoportulae
(both arrowed) on the valve face edge and mantle.

Braz. J. Biol., 69(4): 1059-1071, 2009 1067
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tulae form a marginal ring (Figures 54, 55). Around the
central areolae there are 4-6 fultoportulae. Each of these
central fultoportulae has 3-4 satellite pores (Figure 66).
On the valve face there are 2-3, eventually 4 irregular
rings of fultoportulae (Figure 62), each with 4-5 sat-

ellite pores (Figure 67). On the edge of the valve face
margin there is a ring of short spines (Figures 54-56,
61, 63). One rimoportula is next to the valve margin
(Figure 12). The rimoportula is oriented parallel to the
striae (Figures 62, 64). It is interesting to notice that

10 pm

1 um 1 um

Figures 61-67. Detail of the edge between valve face and mantle in external view. Note the position of spines and fultopor-
tulae on the valve face edge and mantle. The fultoportulae are arrowed. Figure 62) Internal general view of a valve showing
rings of fultoportulae on the valve face and the six fultoportulae around the central areolae. Figure 63) Detail of the edge
between valve face and mante in external view. Note the spines and fultoportulae (fultoportulae are arrowed). The Figure 64)
Internal detail of the rimoportula and fultoportulae with four satellite pores. Figure 65) External view of a valve at the centre.
Detail of the central areolae with five fultoportuale and areolae details. Figure 66) Internal view of a valve at the centre. De-
tail of the fultoportulae with three to four satellite pores. Figure 67) Detail of a valve in internal view showing fultoportulae
from the rings located on the valve face close to the margin with four satellite pores.
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Table 1. Sampling station (CAS = Cassino Beach; EST = Lagoa dos Patos estuary; CH = Lagoa dos Patos main channel),
number of studied cells, season (Su = summer; F = fall; Sp = spring), the range of environmental properties and mean values
in parenthesis. Salinity: values <10 are included separately; mean salinity first number considers all data and second number

excludes values <10.

T. endoseriata  T. hendeyi T. lundiana  T. minuscula  T. oceanica T. wongii
Station and CAS=13 CAS =27 CAS =5 CAS =4 CAS =3 CAS =3
number of EST =3 EST=1 EST=1 EST=1 EST=1 EST=3
occurrences CH=2 CH=1 CH=2
Season All seasons All seasons Sp, Su, F Sp, Su Sp, Su Sp, F
Water Temp. 10-26 10-26 15-29 14-25 17-26 17-26
) (20 (19) (23) 2D (22) (20
Salinity (9)13-33 (10) 20-36 (9) 25-36 (8;9) 20-36 (8;9) 20-36 (1.8) 20-32

(26/27) (27/28) (28/30) (21/27) (22/29) (20/27)

round patches of dirt were observed on several of the
valve faces and seems to be related to the fultoportulae
position and mucilage secretion (Figures 54, 55).
Remarks: This is the first report of this species since
the original description, and details on satellite pores
shown here were not previously illustrated. Slight differ-
ences amplify the original diagnosis and the description
of a new species seems to be unnecessary. The differ-
ences recorded in the Brazilian specimens compared to
the original description are: 1) a smaller diameter of the
specimens studied than the original description, with a
minimum diameter of 27 um; 2) the number of fultopor-
tulae 4-6) around the central areola is higher than the
original description, with the maximum number of five;
3) the number of rings of fultoportulae on the valve face
observed in the U.S.A. material was 3 and in the speci-
mens studied they can eventually reach four. Regarding
the ecology and distribution of 7. wongii, Mahood et al.
(1986) comment that this species was found associated
to marine species. In the samples studied, 7. wongii was
observed in sites with low salinity and we suspect this
species can also thrive in the Lagoa dos Patos estuary.

4. Environmental Information

Of the six studied Thalassiosira species, the most
commonly observed were T. hendeyi and T. endoseriata
in all seasons at Cassino Beach, and sporadically in the
estuary of Lagoa dos Patos (Table 1). The other spe-
cies, found in two or all three sampling stations, were
not observed in winter samples. The temperature range
of T. hendeyi and T. endoseriata was slightly wider than
that of the other species, as they were also observed in
winter samples (10 °C). T. lundiana was observed in the
highest temperature (29 °C). The salinity range for all
species was large as they were found at least once in the
Lagoa dos Patos estuary, but 7. wongii was the only one
observed in oligohaline water (salinity 1.8). 7. hendeyi,
T. lundiana, T. minuscula and T. oceanica were observed
in highest salinity (36).

5. Discussion
Of the six Thalassiosira species, only T. hendeyi and
T. minuscula were previously reported in the southern-

Braz. J. Biol., 69(4): 1059-1071, 2009

most Brazilian shelf slope, on the Uruguayan border
(Lange and Mostajo, 1985). T. hendeyi was also reported
in northern Brazil (Franco, 1991), and Ribeiro (1996)
recorded 7. cf. minuscula as a frequent species in the
subtropical Brazilian shelf (16°-26° S). Considering the
first report for 7. endoseriata, T. lundiana, T. oceanica
and 7. wongii in the present study, the total number of
Thalassiosira species for the Brazilian waters would
reach forty one. This number is probably overestimated
since LM was the principal tool for the identification in
most studies. LM is known to be unreliable for the iden-
tification of Thalassiosira species, because ultrastructure
details cannot be observed. Future studies should be car-
ried out to confirm the real number and identification of
Thalassiosira species present in Brazilian waters.

In regional flora studies around the world which
include Thalassiosira species (EM identification) the
maximum number of species is 25, as for example from
the Southern Hemisphere in Argentina (Sar et al., 2001;
2002, including 20 and 18 species, respectively), Chile
(Rivera, 1981; 24 species), Australia (Hallegraeft, 1984;
25 species) and south of the Antarctic Convergence Zone
(Johansen and Fryxell, 1985; 20 species). In the Northern
Hemisphere, regional floras from Holland (Muylaert and
Sabbe, 1996; 13 species), Mexico (Hernandez-Becerril
and Tapia Pefia, 1995; 18 species; Aké-Castillo et al.,
1999; 23 species), San Francisco Bay (Mahood et al.,
1986; 20 species) and Scotland (Harris et al. 1995;
17 species) and the number of Thalassiosira species is
in the same range.

From the six Thalassiosira species present in south-
ern Brazil, T wongii is the least studied species, observed
in the San Francisco Bay only, its original description
location. T. lundiana is poorly recorded, however it was
previously observed in Argentinean coastal waters (Sar
et al., 2001). T. endoseriata, T. hendeyi and T. minuscula
show a worldwide distribution and were also docu-
mented in the Southwest Atlantic Ocean, the latter being
illustrated as 7. cf. minuscula in Brazilian shelf water
(Ribeiro, 1996).

San Francisco Bay in the northern Pacific Ocean
presents five of the six Thalassiosira species we found in
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southern Brazilian coastal waters, followed by the neigh-
bouring offshore Buenos Aires Province, in Argentine,
with four species. The two most frequent species in our
study, 7. endoseriata and T. hendeyi, were present in a
large water temperature range (10-26 °C), as both were
found in winter samples. Our data confirm the classifi-
cation of the latter as a warm to temperate species, but
the classification of the former as a warm water species
(Hasle and Syvertsen, 1996) is not supported. T. lundiana
was the one present in warm water (15-29 °C).

T. hendeyi was the most frequent species in our study
in all seasons at Cassino Beach (salinity 20-36) and once
in the Lagoa dos Patos estuary (June 2003, salinity 10).
The frustule of this species presents heavy silica depo-
sition and robust constitution and it rarely would have
been missed if present more frequently in samples from
Lagoa dos Patos. Thus, we may consider that this species
did not tolerate low salinity in the Patos Lagoon estuary,
as the other less frequent species did. The higher fre-
quency of T. hendeyi in our samples may be related with
the frustule characteristics enabling better preservation
and tolerance to the cleaning procedure. 7. minuscula,
T. oceanica and T wongii were all observed on 6 occa-
sions, but 7. minuscula was by far the most frequent of
them in the samples.
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