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ABSTRACT

This paper provides information on the morpholagy occurrence of extant diatoms of the family
Asterolampraceae aniizpeitia species of the southernmost Brazilian continesitalf and slope
waters in the Southwestern Atlantic Ocean (28 S34ander the influence of Tropical, Subtropical,
Subantarctic Waters, terrestrial discharges from Rlata River and Lagoa dos Patos lagoon.
Plankton was sampled (20 um net; vertical haulf)@same 27 stations in winter 2005 and summer
2007. Among Asterolampraceaksteromphalus flabellatuwas the most frequent species (57% of
samples) observed mainly in winter samples (92%$ubtropical Shelf Water but also under the
influence of La Plata River plume (salinity <35pwvker frequencies were observed Asterolampra
marylandica, Asteromphalus elegans, Asteromphaktdctis and Spatangidium arachnefour
species ofAzpeitiawere observedA. barronii and A. neocrenulatdor the first time in the South
Atlantic Ocean whileA. africanaand A. noduliferhad already been registered in equatorial and
southern areas of Brazil. Aizpeitiaspecies were rare (19%) in offshore samples (DI0A2 depth.
Remarks on the morphology based on light and sognelectron microcopy observations are
provided along with their distribution in the syarea.

REesuwmo

O trabalho apresenta informagdes morfoldgicas eesmlocorréncia de diatoméceas atuais da familia
Asterolampraceae e de espéciesAdpeitia encontradas na plataforma continental e talude do
extremo sul do Brasil no Oceano Atlantico Sul (284°S), sob influéncia de Aguas Tropical,
Subtropical e Subantartica, bem como do aportestee do Rio La Plata e da Lagoa dos Patos. O
plancton foi amostrado (rede de 20 um; arrastascaes) em 27 estacdes de coleta no inverno de
2005 e verdo de 2007. Entre as Asterolampraoksteromphalus flabellatufoi a espécie mais
freqliente (57% das amostras), principalmente nastas de inverno (92%) em agua Subtropical de
Plataforma, mas também sob influéncia da pluma idoLR Plata (salinidade <35Asterolampra
marylandica, Asteromphalus elegans, Asteromphadpsdetisand Spatangidium arachnecorreram

em menor frequéncia. Quatro espécief\dgeitiaforam observadags. barronii e A. neocrenulata

sdo citadas pela primeira vez para o Oceano Attar8ul, enquanté. africanae A. nodulifer ja
foram reportadas em areas equatoriais e meridibmassleiras. Todas as espéciesAdpeitiaforam
raras (19%) nas amostras de alto-mar (entre astaolle 100-200 m). Consideracdes sobre a
morfologia baseada em observagfes ao microscopimdp eletronico de varredura sédo fornecidas
juntamente com dados de distribuicdo das espéaiasea estudada.

Descriptors: Brazil, Biogeography, New records,efglampracead\zpeitia.
Descritores Brasil; Biogeografia; Novos registros; AsterolaageraeAzpeitia.

INTRODUCTION where they support the most productive fisheriethén
world. In the open ocean a large proportion of them
Diatoms are important p|ankt0nic primary tend to sink from the surface and become food for

producers in continental shelf and slope envirortmendeep-water organisms (ARMBRUST, 2009). Diatom
production is generally related to the availability
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light and nutrients, while the community compositio et al. (op. cit.) transferred tézpeitia the slightly
and succession are also influenced by species aptimylindrical to discoid diatoms with a flat valvects
of temperature and salinity (SMAYDA, 1980). As forone marginal ring of large, similarly shaped
other assemblages, diatoms are characterized éy a frimoportulae and a large nearly central nodulegrlat
dominant species that form the bulk of communityrecognized as the rimoportula located on the edge o
abundance and biomass, and many less abundanttiee annulus. Electron microscopy (EM) analysis is
rare species, which account for high local divegsit required to detect these ultra-structures.
It was considered that the large pool of rare g=eci Of the seventeen knowm\zpeitia species
with little contribution to total community abundan only six are extant:Azpeitiaafricana (Janisch ex
plays, nonetheless, an important role as ‘seed’biank Schmidt) G. Fryxell and T.P. Watkin®\. barronii
the recruiting of new species under environmentdfryxell and WatkinsA. endoiKanaya) P.A. Sims and
change(CERMENO et al., 2010). This process mag. Fryxell A. neocrenulata(Van Landingham) G.
lead to the slow, gradual evolution of marine diato Fryxell and T.P. WatkinsA. nodulifer(Schmidt) G.
communities on a geological time scale. Accordimg tFryxell and P.A. Simsand A. tabularis (Grunow) G.
those authors, the great potential for the disparsa Fryxell and P.A. Sims (FRYXELL et al., 1986). The
microbial plankton species confers on planktonidistribution of extant species tends to be
ecosystems the ability to hold every taxonomic unitropical/subtropical except for Azpeitiatabularis
required to ensure community recovery in check which is especially abundant in the SubantarctineZzo
Information on centric species of thenorthwards and southwards of the Antarctic
families AsterolampraceaeAsterolampra Ehr. and Convergence, and uncommon near ice (FRYXELL et
AsteromphalusEhr.) and HemidiscaceaeAZpeitia al., 1986). In the Southwestern Atlantic Ocean, two
Peragallo) of the southern Brazilian marine shetf anspecies have been recorded in the planktén:
slope watersis presented. The Asterolampraceadricana (as Coscinodiscus africanisin equatorial
diatoms are easily identified by light microscopyda oceanic waters off the Northern Brazilian states of
are usually reported as rare phytoplanktorPard and Maranhdo, near the Amazon River°§)-2
components; only occasionally are they observed WOOD, 1966), and\. nodulifer(asC. nodulife) off
large numbers (CUPP, 1943; HALLEGRAEF;the Parand State coast {85 PROCOPIAK et al.,
JEFFREY, 1984; POLAT,; ISIK, 2002). They can be2006). The environmental conditions under which
found in all geographical regions but occur mainlythese two species occur in Brazil are unknown. In
intropical and subtropical areas (ROUND et al., 1990surface sediments of the Southwestern Atlantic ®cea
HERNANDEZ-BECERRIL, 1991), comprising three A. barroni and A. nodulifeconstitute tropical/
truly planktonic generaAsterolamprawith 30 species subtropical diatom  assemblages (ROMERO;
(two extant speciesA. marylandicaEhr.; A. grevillei HENSEN, 2002).
(Wallich) Greville), AsteromphalusEhr. with 35 Morphological characteristics and
species (more than 17 extant species; ROUND et aknvironmental data on extant Asterolampraceae
1990; HERNANDEZ-BECERRIL, 1991) and (Asterolampra Ehr. and AsteromphalusEhr.) and
SpatangidiumBréb. with one speciesS( arachne Hemidiscaceae Azpeitia Peragallo) found in net
Bréb.). In Brazil, seven taxa of Asterolampraceasamples from the southern Brazilian continentalfshel
have been recorded by Moreira-Filho et aland slope waters are presented. In this area, eampl
(1990, 1993), Procopiaket al. (2006) and Villaakt oceanographic conditions prevail in addition to the
(2008) @sterolampra marylandica Ehr, outflows of La Plata River and Lagoa dos Patos
Asteromphalusarachne(Bréb.) Ralfs; A. elegans lagoon, mainly in winter. In summer, there is aagee
Greville; A. flabellatus(Bréb.) Greville;A. heptactis influence of tropical waters and the presence of
(Bréb.) Ralfs;A. hookerii Ehr. andA. sarcophagus Subantarctic Shelf Water in deeper layers (MOLLER
Wallich). However, during an annual cycle in cobstaet al., 2008; PIOLA et al., 2008).
waters in the extreme south of Brazil, only

Asteromphalus flabellatusand A. heptactis were MATERIAL AND M ETHODS

observed, the former more frequent in October and

December (austral spring/summer) but absent in Study Area and Water Masses

winter because of the low water temperatureQ@);4A.

heptactisvas always rare (ROSA, 1982). The Southwestern Atlantic Ocean is

The genusAzpeitiahas been described from \yithin the domain of the boundary currents Brazil
fossil material and isreported to have flourishedhe  cyrrent (BC) and Malvinas Current (MC) that,
warm waters of the late Eocene, Oligocene angbspectively, transport Tropical Water (TW)
Miocence, with great diversity in the middle Mioeen southward and Subantarctic Water (SAW) northward
(FRYXELL et al., 1986). The extant planktonic giving rise to the South Atlantic Central Water
species were known &vscinodiscusintil FRYXELL  (sACW), also known as Subtropical Water (STW). On
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the continental shelf, important seasonal variation Plankton Sampling and Analysis

occur due to the meridional displacement of thed®io

La Plata Plume Water (PPW), which forms a low .
salinity tongue during the austral winter reachihg Net plankton samples (20 um mesh size
latitudes of 28S, off Santa Marta Grande Cape”et) were obtained by vertl'cal hauls in the whole
(SMGC), while in summer its influence remainsWatér column (coastal stations) or in theperp
restricted southwards of latitude 82 off Rio Grande 100 m (shelf and slope stations) and preserve
(PIOLA et al., 2008: MOLLER et al., 2008). A with formaldehyde_ 4% neutralized Wlth
secondary freshwater source is the Lagoa dos Patpgx@methylenetetramine.  Glass —permanent slides
lagoon (PL) off Rio Grande. The PPW low salinity(Wo ~per sample) were prepared with clean
waters mix with the Subantarctic Shelf Water (SASwPXidized material dried on cover slips and mounted
transported northward by the Patagonian Current, arffth Naphrax (SIMONSEN, 1974). The whole cover-
with TW transported southward forming the Slip surface was analyzed (magnification #p@ising

Subtropical Shelf Water (STSW) (MOLLER et a,qthe Zeiss Axiovert 135 optical inverted light
2008: PIOLA et al., 2008). microscope (LM) equipped with a Diagnostics Spot

The present study was conducted on twdnsight camera for morphological analysis and

transections off SMGC (285'S) and Albard&o-Chui measurements of the diatoms Asterolampraceae and

(AC, 3345'S) (Fig. 1) thus covering two areas WithAzpeitia species The frequency of occurrence was
distinct oceanographic conditions in southern Brazil€Stimated as a percentage of the number of stagions

A total of 27 oceanographic stations were distedut Which each species was observed. For the scanning
along cross-shelf transects during August/Septemb&€ctron microscopy (SEM; JEOL JSM6060), cleaned
2005 (austral winter) and February 2007 (austra{alves apd frustyles were dried on a 16 mm diameter
summer) on board the.V. Atlantico SulLocal depth COVer slip previously fixed on an aluminum stub,
ranged between 15m and 600m in coastal and sIoﬁQated with gold at 1 kV for 4 min, and examined at
waters, respectivelyin situ temperature and salinity @0 accelerating voltage of 15-20 kV and working
vertical profiles were measured with a Sensordatdistance of 10 mm.

CTD at each station and these data are presented in

Table 1.
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Fig. 1. Study area and stations located in thehepomost Brazilian coastal, shelf and oceanic watéirSanta Marta Grande
Cape (SMGC) and Albardédo-Chui (AC).
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Table 1. Mean temperature, salinity and correspandvater mass in the upper 100 m at stations vetiords of
Azpeitiaand Asterolampraceae in southern Brazil.

Period/station

Depth Temperature Salinity Species
Winter
1 0-23 m 18.07 32.80 A. flabellatus
2 0-60 m 18.73 33.94 A. flabellatus
3 0-97 m 18.96 34.94 A. flabellatus
4 0-100 m 20.04 35.94 A. flabellatus
5 0-100 m 22.11 36.73 A. marylandica, A. flabellatus,
A. heptactis, A. africana, A.
neocrenulata, A. nodulifer
6 0-100 m 22.52 36.84 A. flabellatus, A. africana, A.
barronii,
A. neocrenulata
7 0-25m 19.97 34.92 A. flabellatus, A. africana
25-100 m 20.61 36.36
8 A. flabellatus
16 A. flabellatus, A. heptactis
17 0-35m 18.37 35.22 A. elegans, A. flabellatus, A.
neocrenulata
35-70 m 18.64 36.11
70-100 m 16.16 35.79
18 0-40 m 15.52 33.61 A. flabellatus
19 0-70 m 16.58 34.20 A. flabellatus
Summer
2 0-20 m 20.79 36.19 A. flabellatus
20-60 m 16.32 35.65
3 0-40 m 32.78 36.38 A. africana
40-100 m 16.96 35.77
6 1-100 m 23.07 36,72 S. arachne, A. africana, A.
barronii,
A. neocrenulata, A. nodulifer
7 0-100 m 22.21 36.55 S. arachne, A. africana, A.
neocrenulata,
A. nodulifer
17 0-50 m 22.46 34.99 A. heptactis, A. neocrenulata, A.
flabellatus
50-80 m 19.44 35.82
80-100 m 17.33 35.78
21 0-16 m 23.80 33.62 A. flabellatus
ResuLTs Dimensions: diameter: 35-191 um; areolae in 10 pm:

12-20. Always 6 equal hyaline rays.

The distribution, general morphology andRemarks: The valve presents a circular outline. The
valve ultrastructure details of five Asterolampr@ee rays all have the same shape and width. The
and four Azpeitia species observed on the southerjimension range is greater than that describedhén t
Brazilian shelf and slope in winter (2005) and summeliterature (HUSTEDT, 1930 cited 50 — 150 pm in
(2007) cruises are presented. Information oOmiameter). Fig. 3 is in morphological agreementhwit
temperature and salinity at the stations is shomwn iAster0|ampra vanheurckBrun, which is a synonym
Table 1. of A. marylandica(HASLE; SYVERSTSEN 1996).

Asterolampraceae Peragalloand Peragallo (1897) illustratedA.

) marylandica var. majoras being very similar to our
Asterolampra marylandicaEhrenberg, Ber. Akad. Fig '3,

Wiss.Berlin p. 73, 76. 1844.
Figs. 2-5.
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Figs. 2-5.Asterolampra marylandicéSEM images. Figs 2 and 3.General internal vidigs 4 and 5.Details of Figs. 2 and 3,
respectively. Scale bars= pn (Fig. 2); 10um (Fig. 3); 5um (Fig. 4); 2um (Fig. 5).

Asteromphalus elegarGreville, Quart. J. micr. Sci. BECERRIL, 1991), and its dimension is rather smaller

7:161, pl.7, Fig. 6. 1859. than those cited by Hasleand Syvertsen (1996: 100-
Fig. 6. 180 um diameter). The most closely similar spesies
Dimensions: diameter: 67 um; areolae in 10 um: 1&|abellatusdoes not present the slightly bent separating
Hyaline rays: 11. lines characteristic dk. elegans

Remarks: The valve presents a quasi-circular outline

The central portion is round and extends one-half cAsteromphalus flabellatus (Brébisson) Greville,
the cell's diameter. The separating lines are #§igh Quart. J. Micr. Sci 7:160, pl.7, Figs. 4, 5. 1859

bent. The singular ray is thinner but has the samigs. 7, 11, 12.

length as the other rays. The ordinary rays haee ttDimensions: diameter: 64-92 um; areolae in 10 um:
same width from their base to the valve's marghe T 12-15. Hyaline rays: 10-12.

specimen studied presented 10 ordinary rays but Remarks: The valve presents a circular outline. The
higher number is cited in the literature (11-26,central portion is round, extending almost oneettuf
HASLE; SYVERTSEN, 1996; 17-20, HERNANDEZ- the diameter. Separating lines are straight. The
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ordinary rays are straight, wider at their basenth flabellatuss having a circular outline, but described it
the valve margin. The singular ray is thinner tila® as Hustedt(1930); Peragallo; Peragallo (1897);
ordinary rays. All the specimens observed during th Desikachary (1988) with arounded elliptical outline

study presented a circular outline and eight ouhef Hernandez-Becerril (1991), on the other hand,
eleven specimens studied had 10 hyaline ordinagescribed the taxon with a subcircular or elligtica

rays. Hasle andSyvertsen (1996) illustratéd valve.

»

Figs 6 — 9. Asteromphaluspp. LM images. Fig. 8. elegansFig. 7.A. flabellatus Fig. 8.A. heptactisFig. 9.A. robustus
Fig. 10.S. arachnethe arrows indicate rimoportulae. Scale barszh0
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Asteromphalus heptactis (Brébisson) Ralfs in Fig. 9.
Pritchard A history of the Infusoriap. 838, pl. 8, Fig. Dimensions: diameter: 37 um; areolae in 10 um: 11-

21.1861. 12; 8-9 hyaline rays.

Figs. 8, 13, 14. Remarks: The valve presents a subcircular to circula
Dimensions: diameter: 47-55 um; areolae in 10 pm: Sutline. The central portion occupies about oné-tfal

6. Always 7 hyaline rays. the diameter. The separating lines are in zig-zag

Remarks: The valve presents a subcircular outlime arpattern.A. robustuspresents a larger number of rays
the separating lines a zig-zag pattern. The simgala  (8-10) than A. heptacti§7 rays, HERNANDEZ-

is thinner and longer than the others. BECERRIL, 1991).

Asteromphalus robustus Castracane, Atti  Acad

Pontif. Nuovi Lincei,28:383, pl.6, Fig. 5. 1875.

Figs 11-14 Asteromphaluspp SEM images. Figs 11-1&. flabellatus Figs 13-14A. heptactisScale bars= 20m (Fig. 11);
10 um (Fig. 13); 5um (Fig. 14); 2um (Fig. 12).
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Spatangidium arachne Brébisson, Bulletin de la central rimoportula is located just off this ringeé
Société Linneé de Normandi€: 296, pl. 3, Fig. 1. Fig. 26).

1857.

Fig. 10. Azpeitia nodulifer(Schmidt) G. Fryxel and P.A. Sims.
Dimensions: diameter: 45-50 um; areolae in 10 um: &ystematic Botany Monograph43 19, Figs. 17 and
Always 5 hyaline rays. 30-34. 1986.

Remarks: The valve presents a circular outline. ThEigs. 22-23, 31-33.

central portion is strongly excentric and the sefi)ag  Dimension: diameter: 31-58m; striae in 1Qum near

lines are straight. The ordinary rays are exparated the margin: 5-6; rimoportulae in 10n: 2.98.

the base and are narrower, with equal widths, cmse Remarks: The striae are organized in radial rows and

the valve margin. The singular ray is thinner andhe areolae are surrounded by six or seven granules

longer than the ordinary rays. Two or threeThe rimoportulae are equally separated. In the

rimoportulae are present on the valve face. specimens studied, the most important feature tesed
identify A. nodulifer in LM was the rimoportulae
apertures located on the valve mantle with an eater

Hemidiscaceae nodule (Fig. 23), while in SEM the presence of two

rows of areolae on the mantle is characteristic of
the external view (Fig. 33). Fryxell et al. (198&d

Azpeitia africana(Janisch ex Schmidt) G. Fryxell and difficulty in observing the rimoportulae aperturies

T.P. Watking Systematic Botany Monographsl3: the valve view, but we were able to distinguishnihe

22, Figs. 22, 23 and 32-1,2. 1986. in LM; in all the other diagnostic features the emétl
Figs. 15-19. of A. noduliferstudied agreed with their observations.
Dimension: diameter: 53-8m; striae in 1Qum near

the margin: 6-8; rimoportulae in 10n: 2.16. Species Distribution

Remarks: The striaepresent a decussate pattern. The

taxon is easily identified in LM by the higher nuenb The diatoms of the family Asterolampraceae

of rimoportulae on one sector of the valve (see Figand Azpeitia spp. were generally present in low
19). The rimoportulae apertures are curved slitthen numbers in southern Brazilian winter and summer net
valve face's edge and can be easily observed {gee Fsamples, which were prepared for diatom
18). analysis under the light microscope. Compared to the
total number of stations, the frequency of occureen
Azpeitia barronii G. Fryxel and T.P. Watkins, of Asterolampraceae differed in both periods, @s¢h
Systematic Botany Monograph43: 20, Figs 28-3, 5; species were more frequently observed in the winter

19-21 and 31. 1986. (40%) than the summer samples (10%), while the
Figs. 20, 21, 27-30. frequency of the occurrence éfzpeitia was always
Dimension: diameter: 57-6dm; striae in 1Qum near low (approx. 10% in both periods). Spatially, both
the margin: 4; rimoportulae in 10n: 1.53-1.74. groups were more frequently observed in shelf slope

Remarks: The striae are organized in radial andamples (Fig. 34). Asterolampraceae afdpeitia
sublinear rows. The areolae are surrounded by sbpecies were present in 50% and 30% of samples,
granules (Fig. 30). The rimoportulae are found irrespectively, off SMGC, as compared to AC with 30%
higher number on one sector of the valve. In SHM, t and 6%, respectively.
external rimoportulae apertures are located oredye Three species were only found at one
of the valve face margin. station: Asterolampra marylandicavas observed off
SMGC in winter at shelf slope station 5.
Azpeitia neocrenulata(Van Landigham) G. Fryxell Asteromphalus eleganand Asteromphalus robustus
and T.P. WatkinsSystematic Botany Monographs was observed in winter at shelf slope station 1ab(&

13: 18, Figs. 16 and 30-2. 1986. 1).

Figs. 24-26. Asteromphalus flabellatupresented a wide
Dimension: diameter: 22-50m; striae in 1Qum near distribution from the coast to the shelf slope 1%
the margin: 11-12 rimoportulae in 1én: 1.14-1.83. of the samples studied, mostly from the winter seui

Remarks: The areolae are organized in fasciculds wi{Fig. 34) when several valves (17) were observéd of
a rimoportula on the valve face edge at the erehoh SMGC at station 7Azpeitia africanawas the only
fascicule. A diagnostic feature in LM is the mantlespecies which was also found on the shelf in summer
depressions near the rimoportulae position (Fig. 25at SMGC station 3. In winter, it was found off SMGC
At the valve center the areolae are organized in at stations 5, 6 and 7 and off AC at station 17.

circular area surrounded by a thin hyaline ring th
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Figs 15-26 Azpeitiaspp. LM images. Figs 15-18. africana Figs 15 and 16. The same specimen in distinatsioc
Rimoportulae apertures are indicated with whit@ws: Fig. 18. On the curved aperture of rimopogulgig. 19.
The valve section with higher rimoportulae densstyndicated with a white arrow. Fig$ and 19, the ring with
linear areolae next to the valve centre are inditatith black arrows. Figs 20-2A. barronii. Figs 22 -23A.
nodulifer. Fig. 23. Note the external nodules (arrowed) dating the rimoportulae positions. Figs 24- 26.
neocrenulata.Fig. 24. Note the areolae organized in fasciculeg. 25.Image taken in lower focus. Note the
depressions on the mantle (arrowed). Fig. 26. Intaggen in upper focus. Note the valve centre withokae
organized in a circular area surrounded by a thicutar hyaline area forming a ring and the centiaoportula
(arrowed) located just off this ring. (Figs 15-P@-23, 25-26, Phase Contrast; Figs. 18-19, 20-21B#ght field).
Scale bars=1am.
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Figs 27-33.Azpeitiaspp. SEM images. Figs 27-3@. barronii. Figs 27-28. Internal view of a valve. Fig. 27.eTarrow
indicates the valve section with higher rimportutimsity. Fig. 28. Detail of part of the valve.tBlthe long axis slit of the
rimoportulae tilted. Figs. 29-30.External viewsafalve. Fig.30. Detail of rimoportulae externakdpres on the valve
face. Figs 31-33A. nodulifetFig. 31. External view of a frustule. Fig. 32. fRdrview of a valve, showing areolae bordered
by 6 and 7 granules (arrowed).Fig. 33. Partial vidva frustule (detail of Fig. 31) showing the \alface margin ridge
(black arrows), presence of two rows of areola¢ghermantle and the rimoportulae positioned on thatfa and its external
nodules (white arrows). Scale bars: 20 (Fig. 27); 5um (Figs. 28, 30); 1am (Figs 29, 31, 32); 2m (Fig. 33).
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Fig. 34. Spatial distribution of species studiedummer (black) and winter (white).

Most species were found only at shelf slopelistribution compared to that of the other species.
stations:Asteromphalus heptactisas found in winter was mainly observed in winter samples from
off SMGC (station 5) and AC (station 16) and innearshore to the shelf slope off both areas SMGC and
summer off AC (station 17)Spatangidiu marachne AC, with higher occurrence frequency at SMGC.
was found in winter off AC (station 17) and in Northward in Brazilian coastal waters, flabellatus
summer off SMGC (stations 6 and Agpeitiabarronii and A. heptactiswere found under the influence of
was found off SMGC in winter and summer at shelipwelling off Cabo Frio (23S; MACEDO et al.,
slope station 6Azpeitianeo crenulatavas found off 1975; VALENTIN et al., 1985). Hernandez- Becerril
SMGC and AC in winter (stations 5, 6 and 17) and if1991) classified A. flabellatus as distributed
summer (stations 6, 7 and 1Azpeitiano dulifewas worldwide in warm waters andA. heptactis as
found off SMGC on the shelf slope in winter (SMGCcosmopolitan. In the Southwestern Atlantic Ocean
station 5) and summer (station 6 and 7). from 30°S to 6FS, a plankton study was conducted in

spring andA. heptactisvas classified as a subtropical

species with a mean proportion of ca. 0.1%, while
DiscussioN flabellatuswas not mentioned (OLGUIN et al., 2006).

However this species was found in

The diatoms of the family Astem,ampraceaeTro.pical/Subtropical surface sedimeqts during mvgr
and Azpeitia species were found in low numbersCTUises in the Southwestern Atlantic together with

(generally one or two valves per slide) in southerd'Steromphalus cleveanuSrunow andA. variabilis
Brazilian winter and summer net samples, as gegeralfCreville) Rattray not found in our study, and
observed elsewhere. Only  occasionally ard‘sterolampra marylandicand Spatangidium arachne
Asterolampraceae species found in large numbers, & Asteromphalus arachie(ROMERO; HENSEN
reported for Asteromphalus flabellatusn fall and 2002). o

winter (frequency of 61-100% in January) in Turkey Asterolampra marylandicais generally
(POLAT; ISIK, 2002) andA. heptactisoff California accepted as a warm water species (HASLE;
(CUPP, 1943). In our study. flabellatuspresented SYVERSTSEN, 1996), however in Turkey, it was

the highest frequency of occurrence and a widdapat ©0mmenly (16-40%) recorded in winter in waters
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