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The marine gomphonemoid diatom originally described as Gomphonema margaritae 
Frenguelli & Orlando 1958, was studied with the light and scanning electron microscopes 
based on original material and recent samples collected in rocky substrates of the Elephant 
Island, Antarctica during the Brazilian Antarctic Expedition (PROANTAR XIII, November 

This species was invalidly published as Gomphonema margaritae Frenguelli & 
Orlando by lacking Latin description and type designation. Original material of 
Gomphonema margaritae Frenguelli & Orlando collected from Esperanza Bay in January 
1952 was analyzed and compared in the light microscope with material from Elephant 
Island. The comparison allowed us to determine that both materials contained the same 
species. We therefore validate Frenguelli & Orlando's taxon by providing a Latin description 
and designating the holotype and we transfer it to the genus Tripterion Holmes, Nagasawa & 
Takano as Tripterion margaritae (Frenguelli & Orlando ex Fernandes & Sar) Fernandes & 
Sar. Since there was no unmounted sample in Frenguelli & Orlando's original material, only 
the recent collection was examined in the electron microscope. Cells are attached to the 
substrate by means of mucilage threads secreted at the foot pole. Valves are heteropolar, 
with raphe system bearing angular bent terminal fissures, and with several closer striae at the 
foot pole similar in appearance to an apical pore field. Cingulum has four open bands, two 
bearing well developed septum opposite each other. The species was further compared with 
the two extant Tripterion species, and the inclusion of Tripterion in the family 
Rhoicospheniaceae was proposed. 

1994). 

INTRODUCTION 

For more than a century, almost all the marine diatoms known as gomphonemoids were 
included with other freshwater diatoms in the Genus Gomphonema Ehrenberg. Their fiustules 
were biraphid, heteropolar, cuneate and, in  most cases, bearing an apical pore field at the foot 
pole from which the cells were attached to the substrate by  means of mucilage stalks or pads. 

' Corresponding author: lff@ufpr.br 
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64 L.F.FERNANDES & E.A.SAR 

Since the work of Medlin & Round (1 986) the phylogenetic resolution and taxonomic 
grouping of gomphonemoid diatoms has significantly improved. These authors pointed out 
that freshwater and marine Gomphonema species, besides ecological separation, show 
morphological differences, in areola structure, presence or absence of typical pore fields, 
pseudosepta, septa and the morphology of raphe and cingulum. The marine taxa were split 
into four genera, Gomphoseptatum Medlin, Pseudogomphonema Medlin, Gomphonemopsis 
Medlin, and Cuneolus Giffen emend. Medlin. This proposal was followed by Round et al. 
(1 990), proving it to be useful in taxonomic studies. 

More recently, Holmes et al. (1 993a) described another gomphonemoid diatom living on 
the skin of North Pacific Dall’s porpoise, and erected the genus Tripterion Holmes, Nagasawa 
& Takano. Fourtanier & Kociolek (1999: 145) commented that T. kalamensis Holmes, 
Nagasawa & Takano is the generitype by monotypy and that “...the type species was not 
indicated with the word type or equivalent and the genus name may therefore not be validly 
published if following a strict application of the ICBN (Art. 37.4). Name validated herein if 
name is considered invalidly published in Holmes et al. (1993a)”. Tripterion is characterized 
by the possession of hymenate velum, pore field composed of closely spaced striae towards 
the foot pole, external central raphe endings straight and internally slightly curved towards 
secondary side of the valve, and terminal fissures abruptly bent towards secondary side of the 
valve internally deflected at the same side (Holmes et al. 1993a). 

Tripterion contained only two species, T. kalamensis Holmes, Nagasawa & Takano 
(Holmes et al. 1993a) and T. philoderma Holmes, Nagasawa & Takano (Holmes et al. 1993b). 
Both species were collected from the skin or teeth of cetaceans, and they were not reported 
inhabiting the plankton. 

Frenguelli & Orlando (1 958) described a marine gomphonemoid species from Antarctica 
under the name Gomphonema margaritae which did not meet the requirements for valid 
publication. Recently, abundant specimens resembling G. margaritae were found in a set of 
samples gathered from rock substrates by one of the authors (L.F.F.) during the Brazilian 
expedition PROANTAR XI11 in 1994. 

This paper is the fourth of a series devoted to the taxonomy of epilithic and epiphytic 
diatoms from the Antarctic region (see Fernandes & Procopiak 2003, Procopiak & Fernandes 
2003 and Fernandes et al. 2007). The aims of the present report are to validate Gomphonema 
margaritae Frenguelli & Orlando, to propose the necessary taxonomic changes considering 
that G. margaritae can no longer be assigned to the genus Gomphonema, and to establish the 
differences among this species and other related taxa, and finally to discuss the relationships 
among biraphid benthic allied genera. 

MATERIALS AND METHODS 
The original material collected by Frenguelli & Orlando (1958) obtained fkom Antarctic 

plankton and benthos was carefully screened in order to detect and study as many valves of 
Gomphonema margaritae as possible. The authors stated that six “series” from the Antarctic 
material registered under the numbers 4, 10, 14,28,38,43 and 46 contained G. margaritae (Table 
1). All their slides from each series were examined (thirteen altogether). G. margaritae was very 
abundant in series 43. The sample mounted in slides 43 (1) and 43 (2) was collected from 
Esperanza Bay (Antarctic Peninsula, January 1952) at 18 meters depth, with a Ruttner bottle. 
Methods for cleaning the material and details about mounting medium for permanent slides were 
not mentioned by Frenguelli & Orlando (1958). Slides labelled 43 (1) CE 95.146-1 and and 43 (2) 
CE 95.146-2 were deposited in the Coleccih de Diatomeas Argentinas Dr Joaquin Frenguelli, 
Departamento Cientifico Ficologia, Facultad de Ciencias Naturales y Museo, La Plata, Argentina. 
To date there is no unmounted material available in the Frenguelli Collection. Photomicrographs of 
Frenguelli’s material were obtained with a Wild M20 light microscope (LM) under phase contrast. 
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TRIPTERION MARGARITAE FROM ANTARCTICA 65 

Table 1. Material examined in the present work. All the sites are located in the Antarctic 
Peninsula. Series: collected by Frenguelli & Orlando (1958). UPCB: collected during the XI11 
Brazilian expedition to Antarctica. 

Collection Sam p 1 in g 
Number Date 

Site Description 
(after the original authors) 

Series 4 
Series 10 

Series 14 
Series 28 
Series 38 
Series 43 
Series 46 

UPCB 43995 

UPCB 43998 

UPCB 44005 

23/Jan/1952 
25/Jan/1952 

02/Jan/1950 
05/Feb/1952 
11/Jan/1952 
02/Feb/1952 
16/Jan/1952 

26/Nov/1994 

26/Nov/l994 

26/Nov/1994 

Deception Island, plankton; diatoms rare 
Small island between Kappa and Observatory Islands; on green algae 
in tidal pools 
Observatory Island; scraping of intertidal rocks 
Laurie island, Uruguayan Bay; surface plankton 
Esperanza Bay; on penguin "guano"; diatoms rare 
Esperanza Bay; vertical plankton hauls; Temp. 1°C 
Esperanza Bay (63'23's and 56'58'W); bottom sample (sediment?); 
Temp. 0°C 
Elephant Island, intertidal rocks; epilithon. Slide labeled E1A Temp. 
1"C, Sal. 33.9PSU 
Elephant Island, intertidal rocks; epilithon. Slide labeled E5 Temp. 
1"C, Sal. 33.9PSU 
Elephant Island, intertidal rocks; epilithon. Slide labeled E l  1 Temp. 
3"C, Sal. 34.3PSU 

The opportunity of collecting recent material that contained a similar taxon occurred 
during the XI11 Brazilian Expedition to Antarctica (PROANTAR XIII) in November and 
December 1994. Field material was collected at eighteen stations along the littoral shore of 
Admiralty Bay (62'05's 58"35'W) near the Antarctic Brazilian Station Comandante Ferraz 
(EACAF), and from Elephant Island (61 "01 'S 54'54'W). Epilithic diatoms living on intertidal 
rocks were removed manually. Sub-littoral rocks, about 10 to 30 cm of diameter, were 
collected in 2 and 14 meters depth through SCUBA diving. Rocks were scraped with a tooth- 
brush and washed with filtered seawater obtained from each station. The resulting material 
was concentrated in flasks for preservation with formaldehyde until 1% final fixative 
concentration. Preserved samples were rinsed with distilled water to remove salt and 
preservatives, and the organic matter was oxidized according to Hasle & Fryxell (1970). 
Cleaned material was mounted in Naphrax@ for light microscopy (LM), and examined and 
photographed with Olympus IX-70 inverted microscope. Another aliquot was transferred to 
stubs for observation in a Phillips XL30 scanning electron microscope (SEM). Permanent 
slides and associated raw samples were deposited at the UFPR Herbarium, Brazil (UPCB) 
(Table 1). 

Terminology follows that recommended by Ross et al. (1979), Round et al. (1990) and 
Barber & Haworth (1 98 I ) .  

RESULTS 
Taking into account that the protologue of Gomphonema margaritae was published by 

Frenguelli & Orlando (1 958) almost 50 years ago, we reproduced here the original description 
and illustrations (Fig. l a  & b). 
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66 L.F. FERNANDES & E.A. SAR 

“Gomphonema margaritae n. sp., lam. 11, Figs 5 9 4 4  (reproduced in our Fig. 1 )  
Pequeiia especie nueva, de valva eliptico-obovata, heteropolar llana; estrias 20-23 
en 0,Ol mm, muy radiantes; area axial muy angosta, la central abierta en una faja 
transversal estauroneiforme, alcanzando ambas margenes valvares; rafe derecho, 
fino, con poros centrales bastante separados entre si, nodulo central en ambas caras 
valvares. Cara conectival largamente cuneiforme, con polos truncados, provistos de 
dos tabiques cortos, el extremo capital mas desarrollado. El tamaiio del fnistulo 
varia de 0,014 a 0,034 mm de largo, la cara valvar de 0,004 a 0,007 mm de ancho. 

Esta nueva especie pareceria representar por lo menos un subgenero aparte. A 
primera vista pareceria representar una especie del genero Rhoicosphenia; per0 su 
fnistulo derecho, tanto en su lado valvar como en el conectival y, sobre todo, la 
existencia de un nucleo [nodulo] en ambas caras valvares son hechos que 10s 
diferencian netamente de este genero y lo acercan a Gomphonema. 

Frenguelli & Orlando (1958) emphasized the presence of an ample “stauroneiform” 
central area reaching the valve margin and of evident spot in girdle view named “tabiques”. 
Septa are clearly drawn in their Figures 59-64 (reproduced in our Fig. 1). 

After a careful LM comparison between Frenguelli & Orlando’s original material and the 
recent field samples taken during the PROANTAR XI, it was determined that they are 
conspecific because they have similar morphometric data regarding apical and transapical 
axes and number of striae in 10 pm, general frustule shape in girdle view (Figs 2, 3, 14), valve 
outline, acute angled central area, striae pattern (Figs 4-9, 15-29) and presence of four septa 
per frustule (Figs 2, 3, 14). Thus, SEM observations were performed on our recent field 
samples using the PROANTAR XI11 material to describe the species and propose its transfer 
to the genus Tripterion. 

Abundante en la Serie 43, frecuente en la 14, y rara en 10,28,38,46.” 

I 
Fig. 1. Tripterion rnargaritae. Original drawings o f  “Gomphonerna rnargaritae ” by Frenguelli & Orlando 
(1958). 

Validation of Gomphonema margaritae and their transfer to Tripterion Holmes, 
Nagasawa & Takano 

Although VanLandingham (1971) included Gomphonema margaritae as a valid 
taxonomic entry and recommended use of the name, the ICBN’s articles 32.1, 36.2 and 37.1 
(McNeil et al. 2006) provide contrary standing. The name Gomphonema margaritae does not 

D
ow

nl
oa

de
d 

by
 [

E
ug

en
ia

 A
. S

ar
] 

at
 2

0:
34

 0
3 

N
ov

em
be

r 
20

12
 



TRIPTERION MARGARITAE FROM ANTARCTICA 67 

meet the requirements for valid publication after 1 January of 1958, because it is not 
accompanied by a Latin description or diagnosis and the type material is not indicated. In this 
paper we selected a holotype [slide43(2) CE 95.146-21 among the thirteen slides included in 
six “series” cited in the protologue by Frenguelli & Orlando (1958: 98, pl. 11, figs 59-64, 
Diatomeas y silicoflagelados del Sector Antartico Sudamericano. Contribuciones del Instituto 
Antartico Argentino 5: 1-191) and we provided a Latin description to validate Frenguelli & 
Orlando’s species. Nevertheless, this taxon does not fit with the modern concept of the genus 
Gomphonema; thus, based on the current knowledge of the marine gomphonemoid generic 
limits (Medlin & Round 1986) we here transfer the validated species to the genus Tripterion 
Holmes, Nagasawa & Takano. The new combination, as well as the LM and SEM description 
are provided: 

Tripterion margaritae (Frenguelli & Orlando ex Fernandes & Sar) Fernandes & Sar 
comb. nov. 

Basionym: Gomphonema margaritae Frenguelli & Orlando ex Fernandes & Sar 
Descriptio: 

Cellulae solitariae vel coloniales, per polo basali ad substratum uno stipe mucilagino 
bifurcato affio. Chromatophora multa discifomia. Frustula isovalvatae, in 
aspect0 cingulari cuneatae. Valvae heteropolares clavatae, apicibus rotundatis vel 
cuneatis, 7-3 1 pm longa, 3.5-7.0 pm latae. Frons plana. Striae transapicales uniseriatae 
radiantes, 24-28 in 10 pm, densiores et convergences prope ad polum pedalem area 
porellibus facientibus in fions et limbus expansa. Inordinatio Voigtii in aliquis valvae 
praesentis. Areolae circulares extra, subrectangularis transapicaliter elongatae intra, 3-4 
per striae in prope centro, 3 4  ad polo capitali, 5 4  ad polo pedali, hymenibus intra 
oclussae. Limbus non profundus, praeter polo pedali cum seriebus 1 - pororum instructa 
prope juncturam limbo cum fiontis disposita. Pseudosepta absunt. Area centralis satis 
lata fasciam formans margines attingens. Raphe centralis recta vel leviter arcuata, 
dimidium raphostemum primarium intus incrassatum, rima raphis leviter lateralis. 
Nodulo centrali asymmetrico, interdum conspicuus. Ramus raphis cum polo capitali 
consociatum leviter tantium brevius vel longius ill0 cum polo pedali sociato, aliquando 
aequalis longitudo. Extrema centralia extema raphis expansa, porifomia vel spathulata. 
Extrema intema confertiores, leviter deflexa latus secundus versus. Fissurae terminales 
abrupte deflexa latus secundus versus terminantia ate attingens limbus. Extrema intema 
leviter deflexa latus secundus versus, terminantia in parvum helictoglossae. Cinctura 
non profimda. Cingulum ex quatuor taeniis apertis constans, unaquaque seriebus 
pororum parvorum circularium instructa prope pars interior. Taeniae primae 
(valvocopulae) ad polum capitalem septata in parte exteriore et cum duabus expansionis 
ad centrum aream in parte interiore. Taeniae seconda ad polum pedalem septata. 

Holotypus: Praeparatio 43 (2) CE 95.146-2, in Collectio Frenguelli, Departamento Cientifico 
Ficologia, Facultad de Ciencias Naturales y Museo, Universidad Nacional de La Plata, 
La Plata, Argentina. 

Zsotypus: Praeparatio 43 (1) CE 95.146-1, in Collectio Frenguelli, Departamento Cientifico 
Ficologia, Facultad de Ciencias Naturales y Museo, Universidad Nacional de La Plata, 
La Plata, Argentina. 

Locus typicus: Bahia Esperanza, Antarctic Peninsula. 
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68 L.F. FERNANDES & E.A. SAR 

Description: 
Cells solitary or grouped in colonies attached to the substrate through bihrcate long 
mucilage stalks formed at the foot pole (Figs 12, 13). Plastids numerous, discoid. 
Frustules isovalvar, cuneate in girdle view, showing conspicuous septa (Figs 2, 3, 
14). Valve transapically heteropolar, clavate, with rounded or cuneate apices, apical 
axis 7-31 pm, transapical axis 3.5-7.0 pm (Figs 4-10, 15-28). Valve surface flat. 
Transapical striae radial uniseriate, becoming closer and slightly convergent 
towards the foot pole (Figs 4-7, 22, 23, 41, 42), 24-28 in 10 pm at the center and 
32-34 in 10 pm near the apex of foot pole, giving rise to a discrete pore field 
located on the valve face and extending to the valve mantle. Voigt fault present in a 
few valves (Fig. 28). Areolae circular in external view (Fig. 36); subrectangular, 
transapically elongate in internal view (Figs 37-39), 3 4  near the centre, 5 4  
towards the apices (Figs 34-36), occluded by hymenes (Fig. 52). Valve mantle 
shallow, with one isolated, irregular row of poroids placed at the valve mantle 
junction, except at the footpole (Fig. 45). Pseudosepta absent. Central area 
expanded to the valve margin, forming a wide transverse fascia expanded from the 
center towards the valve margin (Figs 4-7,9,40,44,46). Raphe central, straight to 
slightly arched, raphe-sternum with the primary side thickened internally, projected 
over the secondary side, so that the raphe opens slightly laterally (Figs 37-39,41). 
Central nodule asymmetric (Figs 37,42, 54). Raphe branches mostly equal in size; 
some valves with head pole branch slightly shorter or larger than the one associated 
with the foot pole. External central raphe endings expanded, pore-like or opening 
into spathulate groove (Fig. 45). Internal endings slightly deflected towards the 
secondary side (Figs 38,39). Terminal raphe fissures abruptly bent to the same side 
of the valve, surrounded by conspicuous terminal hyaline areas, not reaching the 
mantle (Figs 35, 36, 45). In some valves, terminal endings in the foot pole almost 
T-shaped (Fig. 35). In addition, at the foot pole the terminal area is thickened on the 
external border of the fissure (Fig. 45). Internal terminal raphe endings slightly 
deflected towards the secondary side, with poorly developed helictoglossae 
(Figs 38, 39, 41, 42). Cingulum composed by four open bands, each with a single 
row of poroids in advalvar position (Fig. 48). The first band (valvocopula) with a 
septum in the head pole abvalvarly placed in pars exterior and two internal flap-like 
projections in the central area in pars interior (Figs 11, 51, 52, 54,60). The second 
band bears a septum in the foot pole (Figs 54-56) more developed than that of the 
first copula (Figs 57-62). Its open ends are thickened (Fig. 55), fitting in the 
septum of the valvocopula. The other two copulae lacks any kind of septum. 

Findings on morphological variability of valves 
As the valves decrease in size, they become elliptical and septa reduced (Figs 33, 53), 

though the basal pore field remains (Fig. 53). Some valve deformations were quite common, 
especially the irregular size of primary and secondary parts of the valves (Fig. 44), the 
irregular shape of fascia and the morphology of the apices (Fig. 46). Finally, additional silica 
may be deposited along the band margins (Fig. 62). 

Some valves presented subtle differences in the external morphology of the raphe in 
relation to those generally found in the material examined; the foot pole raphe fissure with an 
angular hook (Fig. 64), the head pole fissure with a hook (Fig. 65), and both of them end far 
from the valve mantle (Fig. 63). Besides, a few valves presented differences in valve outline, 
which was almost parallel sides, and a sigmoid raphe system (Fig. 47). Despite these 
differences the irregular shaped valves can be considered within the morphological range of 
the species. 
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TRIPTERION MRGARITAE FROM ANTARCTICA 69 

Figs 2-11. Tripterion rnurguritue, holotype slide 43 (2) CE 95.146-2. Figs 2,3. Frustules in girdle view 
showing the four septa. Figs 4-7,9. Valves showing typical central area, and radiate striae. Fig. 8. Same 
specimen of Fig. 7, but focused on the septate bands. Fig. 10. Same specimen of Fig. 9, but focus on the 
foot pole septum. Fig. 11. Valvocopulae showing the head pole septum. Scale bar = 51m in Fig. 2, and 
valid for all the Figures (Figs 2-1 1). 

DISCUSSION 

Tripterion margaritae differs from the other two Tripterion species, T. kulamensis 
Holmes, Nagasawa & Takano (Holmes et al. 1993a) and T. philoderma Holmes, Nagasawa & 
Takano (Holmes et al. 1993b), by the morphology of the external stria, which has circular 
areolae disposed around the raphe sternum while T. kulamensis and T. philoderma have 
conspicuously elongated areolae. Additionally, the foot pole bears striae extending to the 
valve mantle in T. margaritae, but only a single row of elongate areolae occur in 
T. kalamensis and T. philoderma; and the relative size of the raphe branches is mostly equal to 
variable in T. margaritae, while always dissimilar in T. kalamensis and T. philoderma, with 
the longer branch associated with the head pole. 

Some confkion regarding the cingulum structure of Tripterion kalamensis and 
T. philoderma was also found in the original literature. In its first publication describing the 
type species T. kalamensis, Holmes et al. (1993a: 8) state that there is “one robust closed 
band, sometimes two...with short septa at each pole and bearing a single row of puncta”. 
However, in the description of T. philoderma, Holmes et ul. (1993b: 130) mentioned the 
cingulum consisting of “. . .four bands with valvocopula open at one end and bearing one row 
of elongate puncta” without reference to the septa. More information about the structure and 
number of bands of both species is necessary in order to compare them with T. margaritae and 
other gomphonemoid diatoms. 
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70 L.F. FERNANDES & E.A. SAR 

Figs 12-33. Tripterion rnurguritue, LM. Figs 12, 13 from sample UPCB 43995. Figs 14-33 from slide 
UPCB 43995 ElA. Figs 12, 13. Cells grouped in colonies by branched mucilage stalks. Chloroplasts 
numerous. Fig. 14. Frustule in girdle view. Figs 15-27. Valve views of cleaned material, illustrating 
different overall valve morphologies. Note wide transverse to acute angled central areas, especially in 
Figs 21 and 22 and valvocopula with septum in the head pole in Fig. 24. Fig. 28. Valve showing the 
Voigt fault (arrowheads). Fig. 29. Valve showing several bands. Fig. 30. Two bands with septa. Note 
two middle flap-like projections of the valvocopula. Figs 31, 32. Valvocopula with head pole septum 
and middle projections. Fig. 33. Very small valve with rounded apices. Scale bars = 10 pm (Figs 12, 13), 
5 pm (Figs 1433) .  

The overall morphology and raphe structure of Tripterion margaritae led Frenguelli & 
Orlando (1958) to place their new gomphonemoid species in the genus Gomphonema. The 
same criteria was followed by other earlier researchers, until the revision of Medlin & Round 
(1986), in which four new marine gomphonemoid genera were erected to accommodate 
species bearing septa, pseudosepta and hymenate areolae. 
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TRIPTERION MRGARITAE FROM ANTARCTICA 7 1 

Figs 34-39. Tripterion margaritue, SEM, valve views from sample UPCB 43995. Fig. 34. External 
view. Note uniseriate striae, irregularly areolated and central raphe endings dilated and spathulate. Fig. 
35. Apical external terminal raphe fissure. Fig. 36. Basal external terminal raphe fissure, angular hooked. 
Fig. 37. Internal view. Note apical field composed by closer small areolae. Figs 38, 39. Details of the 
Fig. 37 showing terminal fissures slightly deflected in the same side. Note morphology of terminal areas. 
Scale bars = 2 pm (Figs 35-39), 5 pm (Fig. 34). 

Gomphonema sensu Medlin & Round (1986) has the areolae occlusion volate and 
usually reniform (Passy et al. 1997, Kociolek & Kingston 1999, Kociolek et al. 2004), not 
hymenate as Tripterion (Table 2). The apical pore field at the foot pole of Gomphonema is 
clearly separate from the rest of the valve areolae by a silica strip (Medlin & Round 1986), 
while in Tripterion it is less clearly distinct and composed of smaller areolae arranged in 
closer striae. Many Gomphonema species were not studied under electron microscope, but 
recent investigations have recorded a small septum at each pole in some species for instance 
G. imprime Kociolek, Spaulding, Sabbe & Vyverman and G. manubrium Fricke (Kociolek & 
Kingston 1999, Kociolek et al. 2004), updating the information given in Medlin & Round 
(1 986, their Table 1). 
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72 L.F.FERNANDES & E.A.SAR 

Figs 40-47. Tripterion margaritae, SEM, valve views. Figs 40-43 and 4 5 4 7  from sample UPCB 
43995. Fig. 44 from sample UPCB 44005. Figs 40, 43, 44. Areolae are larger on the valve center and 
smaller towards the basal pole, forming the basal pore field. Figs 41, 42. Internal views; striae become 
divergent near the foot pole’s apex. Fig. 43. Note conspicuous terminal area of terminal raphe fissures 
and striae becoming parallel towards the foot pole Fig. 45. Valve tilted showing the mantle with a single 
row of areolae. Fig. 46. Small valve with abnormal contour. Fig. 47. Tripterion margaritae Internal 
view. Note abnormal sigmoid raphe system and areolae pattern. Scale bars = 2 pm (Figs 40,41,44, 47), 
2.5 pm (Fig. 46), 5 pm (Figs 42,43,45). 

Tripterion shares some features with Gomphoseptatum and Cuneolus like the gomphone- 
moid valve outline, the presence of septa, and the hymenate areola occlusion (Table 2). 
Furthermore, Gomphoseptatum has a raphe system, apical pore field and septa similar to those 
of Tripterion, but differs by presenting a pseudoseptum in the foot pole, which is lacking in 
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Tripterion. Additionally, in the two Gomphoseptatum species so far described (Giffen 1970, 
Witkowski et al. 2000) the septum is present in only one band per theca, while there are two 
opposite septa, one in the first band and one in the second, at least in T. margaritae. Cuneolus 
differs from Tripterion by presenting two pseudosepta per valve and a typical raphe system 
bearing terminal T-shaped endings in the foot pole (Giffen 1970, Medlin & Round 1986). 
Additionally, septa are restricted to the head pole of the valvocopulae in Cuneolus, though 
they are situated in the first two bands in Tripterion, one at the head pole and other at the foot 
pole. 

Figs 48-54. Tripterion rnargaritae, S E M ,  from sample UPCB 43995. Fig. 48. Frustule in girdle view 
slightly tilted; epicingulum with the typical four open bands (numbers 1 to 4). Note that each band has 
one single row of poroids. Fig. 49. Valve with two bands. Note how the second band with foot septum fit 
on the head pole septum. Figs 50-52. Valvocopula fitted on the valve with head pole septum and middle 
flap-like projections. Fig. 53. Small valve, bearing a valvocopula with small head pole septum; middle 
projection lacking. Fig. 54. Same of Fig. 49 but tilted. Scale bars = 1 pm (Fig. 48), 2 pm (Figs 49, 50, 
52-54), 2.5 pm (Fig. 51). 

D
ow

nl
oa

de
d 

by
 [

E
ug

en
ia

 A
. S

ar
] 

at
 2

0:
34

 0
3 

N
ov

em
be

r 
20

12
 



74 L.F. FERNANDES & E.A. SAR 

Figs 55-62. Tripterion margaritae, SEM, girdle bands from sample UPCB 43995. Figs 55, 56. Second 
band with foot pole septa and endings dilated. Figs 57-62. Valvocopulae with head pole septa and middle 
projections with different development. Figs 57,58. Note single row of poroids is clearly pointed up in each 
band. Fig. 62. Valvocopula showing a rare stronger development of septum. Scale bars = 2 pm (Figs 57, 
58,62), 2.5 pm (Figs 55,56,61), 5 pm (Figs 59,60). 
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Figs 6 3 4 5 .  Tripterion cf. rnurguritue, SEM, external views of an abnormal valve from sample UPCB 
43995. Fig. 63. General view; striae slightly radiate, becoming divergent near the foot pole. Areolae almost 
at the same size over the valve. Fig. 64. Detail of foot pole; terminal fissure angular hooked. Note pore field 
poorly developed. Fig. 65. Head pole; terminal fissure tight hairpin or hooked. Scale bars = 1 pm (Figs 64, 
65), 2.5 pm (Fig. 63).  

Gomphonemopsis is another gomphonemoid benthic genus that has a slight resemblance 
to Tripterion, but differs from it by the morphology of the striae and the absence of septa and 
apical pore field (Table 2). Other two related genera, Rhoicosphenia and Campylopyxis 
Medlin (see Medlin & Fryxell 1984, Medlin 1985, 1991), differ from Tripterion for they have 
heterovalvar, flexed hstules.  Additionally, Rhoicosphenia though having septa like 
Tripterion, also has pseudosepta, absent in Tripterion, and Campylopyxis has no septa or 
pseudosepta. Both genera have raphe system quite different from Tripterion, the concave 
valves bearing a full raphid system, while in the convex valves the raphe is reduced. 

The ceticolous diatoms belonging to Epiphalaina Holmes, Nagasawa & Takano and 
Tursiocola Holmes, Nagasawa & Takano (see Nemoto 1956, Holmes et al. 1993a, Denys 
1997), bear some resemblance with Tripterion in general appearance, similar raphe systems 
and areolae pattern. Nevertheless, two former genera can be clearly distinguished from 
Tripterium by having almost isopolar valves, stauros, and pseudosepta in both the apices of 
the valve, and by lacking septa and apical pore field. 

The generic limits within the gomphonemoids representatives have been mainly based 
on features like septa, pseudosepta and apical pore fields. Some systematic value also has 
been attributed to the raphe system morphology, and the areolae structure (volae or hymenes). 
On the other hand, as more species are examined under the electron microscope, new silica 
structures surely will be unveiled. Furthermore, it should be expected that some 
Ornamentations until now thought to be exclusive of certain genus may be also recorded in 
other allied genera. For example, Kociolek & Kingston (1 999) and Kociolek et al. (2004) have 
found marginal laminae and pseudosepta, in both Gomphonema and Gomphoneis. 
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Septa and pseudosepta have been utilized as criteria for separating families and/or genera 
in Rhoicospheniaceae, Naviculaceae, Mastogloiaceae, Stauroneidaceae and Gomphonemataceae 
(Round et al. 1990 and other examples therein; Kociolek & Stoermer 1993, Cox & Williams 
2000). In this way, Tripterion is a well defined genus and we propose placing it within the 
Family Rhoicospheniaceae Chen & Zhu emend. Medlin & Round (1 986), since the genus has 
a heteropolar hstule,  a complete raphe system with slightly unequal branches, and hymenate 
areolae. This genus is easily distinguished from the heterovalvar member of the Family, 
Rhoicosphenia and Campylopyxis, and less readily distinguished from the isovalvar, 
heteropolar members of the Family, Gomphonemopsis, Gomphoseptatum and Cuneolus. 
Tripterion shares an absence of pseudosepta with Gomphonemopsis (present in Cuneolus and 
Gomphoseptatum), but possesses septate bands that are lacking in Gomphonemopsis (Table 2). 
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