Crypregamie, Algel., 1989, 18 (4): 305-311 303

VALVE MORPHOLOGY OF THE MARINE DIATOM
NEOFRAGILARIA NICOBARICA
(BACILLARIOPHYCEAE: FRAGILARIACEAE)

T.V. DESIKACHARY, A K5 K. PRASALD and P. PREMA

Centre for Advanced Study in Botany,
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ABSTRACT - Valve morphology of Neofragilarfa nicobarica Denik. et al. collecied from
the Andaman and Nicobar lgland g tudsed with scanming electran microscope. The distine-
tve features of this diatom include the presence of apical slit felds, consisting of narrow
slits separated by longitudinal bars of silica, rather than rows af porells, 1ransverse strine
with arderly rows of arcolae that are not sligned across the slernum but aliernate wilth each
aikee, and the absenoe of rimoporiulas. 185 affinities are discassed.

RESUAE - La morphotogie du frustube de Neofragileria nicobarica Denk. ¢t al. provenan
des iles Andaman et Nicobar esl étodebe au microscope dlecirenigue 4 balayage. Les
caracieres distinclfs d¢ ccite Diatomde comprennent: la prégence d'uné Zone de fentes
sphcales formées d'erofics fentes séparées par det crétes plundt par des ranpbes de po-
res; des #ines transversales aves gendralement des rangles daréoles mon aligndes de part =t
dautre de 1'arca loagnudinale mals alternes; 'absence de rimoporiulae. Ses affiniles sonl
dizcubées, {iradut par la redactvon).
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INTRODLUCTION

In the course of our continuing efforts to classily the marine diatoms from the
Andismasn and Nicobar lslands. norlhern Indian Ocean (Desikachary e al.
1984, 1987; Desikachary & Ranjitha Devi, 1986) a number of small diatoms
were encountered that were difficult 1o classify because we could not discern cer-
tin details of their morphology with light microscopy (LM). This problem rais-
es the question of whether the use of eleclron microscopy is essential for deter-
mining laxonomic position. We believe that investigation of a species al the
ultrastructural level in order 1o clarify its similarity to, or dissimilarity from ac-
cepted generic groupings will prove 1o be sound laxonomic praclice.
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MORPHOLOGY OF NEOFRAGILARIA NICOBARICA o7

A formal description and a latin diagnosis of Neofragilaria nicobarica col-
lected from the Andaman and Micobar lslands, Indian Ocean, were given in the
recently published Avlas of Disfoens, dealing with Indian Ocean forms (Desika-
chary. 1987). Scanning electron microscopy (SEM) revealed additional informa-
ton that helped us to determine ils taxonemic position moere accurately, The pre-
sent paper deals with a detailed description of Neofragilaria micobarica and its
allinities.

MATERIALS AND METHODS

Material of Neofragilaria nicobarica was collected from sand samples ob-
iined during o coellecting trip 1o the Andaman and Micebar Islands, Indian
Ocean., Specimens for light microscopy were cleaned with concentrated sulphuric
acid and washed repeatedly with distilled water. Cleaned samples were mounted
in DPX mountant. Species for SEM were prepared as described by Prasad
(1987 Terminslogy wsed in this paper follows that recommended by Ross er all
(1979}, Cox & Ross (1981), and Williams & Round {1986)

RESLLTS AND IMSCLAS10MN

Neafragilara Desibachary, Prasad of Prems

Valves hincar elliptical or elliptical-lanceolate. Striae paralicel, separated by ribs
virgae) Arcolae cribrate internally, exlending from valve face 1o mante, in
everdy spaced, upiscriate rows separated by conspicuous bars (vimines)h Apical
slit fields a1 cdges of valve face consist of elongate pores, separated by siliccous
bars. Kimoportulae and marginal spines lacking. Girdle of several open bands
(incomplete).

Type specics Neofeapifaria micobarica Desikachary of al.

Thiz genus is characterized by the compound apical slit febds and by the ab-
senice of rimoportule, Williams and Found (1987) used this generic cpithet in a
different sense, bl there i3 a later homonsm. The journal was ssued in Feh.
1988 (Williams, pers. communication]) while Desikachary ef af. have publiched
their aow genus earlier (1 5th Dec, 1987T),

Figr. -9 Neoframilarie micobarfce Destiachary ef al < Fig. 1=3: 1M, scale 1[Ii.|::r|. b B
cobar I5. shde 1010. 7; Nicobar s, shde 975 (i) 3 Andaman 15 slide %00, - Figs 4-%
SEM of Neafragilaria nicobarica. 4: Exienior of the valve. Scale = 1gm. 5 Apscal pore
field with bars and slits. Scale = 0.5um & Intevior of the valve, Nole absann of rimao-
|.'|-r!-l'l|.I::'.i. Boale = _"Fn"l. 7= Internior of the valve A !-I-'.'I,EH argala with cribram i-:lmp-u-:!d
of porcs and struts attachied 1o areoiar wall Scale = 0.235um £ and 9. Interior of the
wvalve enale showing apécal shi Melds. Nole the absenor of Fimepariuls. Sexle = Tum
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Neofragitaria picobarica Desikachary, Prasad #t Prema, 1987, p. 8, pl. 306, fig. 9.

Type locality: Nicobar Islands, Indian Ocean.

Other locality: Andaman Islands, Indian Ocean.

Type slide : 975-1 deposited in the Philadelphia Academy of Matural Science;
Synlype slides 975 (2-3), 967, 971, 740, K80, 1010, 970, 974, 966 are available in
the senior author’s collection at the Universily of Madras, Madras, India.

The detailed valve structure is extremely dilficull 1o observe with LM, with the
only visible feature the parallel rows of striae, which are often not aligned across
the narrow stermum (Fig. 1-3). SEM, however, reveals complex valve structure
(Fig. 4-9).

Valves lincar-elliptical or elliptical lanceolate. lapering toward each pole; apac:
g5 narrower and somewhal produced, Axial area (sternum sensue Williams, 1983)
hyaline and narrow. Transverse rows of areclae not aligned across the axial
area, in straighi but allernating ransverse rows. Apical axis |5-35um long and
transapical axis 8-10um long; strine 67 [0um. Sternum distinctive bul narrow,
interconnecting with parallel ribs or virgae (Cox & Ross, 1981). Virgae widely
spaced; complex closing plates between virgae. Arcolae more or less evenly
sputced Torming uniscriate rows,

Arcolae, rectangular or square, apparently loculate, with external foramina
and internal vela, Veluwm as a eribrum plate on inner surface, suspended by up to
7 struts attached to arcolar wall. Areolation continues down mantle with third
arcola continuing down valve mantle. Slit ficlds [ sensu Takano, 1983) at both
apices on valve face only and consisting of 3-7 lengitudinal shs separated by
bars, Central slits longer than marginal ones. Rimoporiulae absent. Marginal
spines non-functional or linking tvpe ahsent. Complete girdle not observed; on
basis of SEM, girdle bands splitings and edges of pars interior slightly frilled.

The marine diatom genus Negfragifarie, as herein defined, Nourishes in the
shallow-shell marine environment around the Andaman and Nicobar 1slands. lts
palesecologic record is presently unknown. This genus includes araphid dintems
of the subfamily Fragilarioideae that have several disunctive feaures: (1) the
tramsverse striae with orderly rows of arcolae are not aligned across the sternum
but lie altermate to ench other; (2) apical shit ficlds consist of narrow slits sepa-
rated by longiwdingl bars of silica rather than rows of porelli; (3) ne fAmoportu:
lae are evident, These structures can only be resolved by SEM, alihough the
presence or absence of rimoporiulae can on occasions be vaguely ascertained
upder LML These are the major features that differentiate Neofragilaria from
other 1axa in the Fragilarioideae. There appears 1o be some resemblance to cer-
lain species of Raphonels, such as R, fossife (Grunow) Andrews (Andrews,
1978), whose arcolae are not aligned across the narrow sternum. However, SEM
observations have revealed the true siruciure of the valve, and the distinguishing
Features of this genus. Neofragiiaria has apical slit felds. The apical pore fields
of Raphomeis have rows of porelli. In addition, the later has a single rinoporiula
at each pole, just below the pore field. The velum or sieve plate in Neofragriaria
i+ simple with several struts. The vola type commonly seen in Raphomeis i3 absenl
from Neofragilaria,
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Though distinet, Raphomeis fossile (Grunow) Andrews has some features LTS
lar 1o those scen in Neofragifaria, but needs further study before a final taxo-
nomic conclugion is possible (see also Andrews, 1975)

The apical slit fields in Neofragilaria are somewhat analogous to those of
Neasymedra provincialis (Grun) W. et R. and N. rortosa (Grun.) W. et R. but
differ from them in that the valves of Neosyredra are elongate with an expanded
portion at the centre and slightly capatale to rounded poles. There is a single ri-
moportula and the arcolae are occluded by cribra on the outer surface. In
Neofragilaria the apical shit felds are on the valve [ace whereas in Neasynedea
“apical pore ficlds” sensu Williams & Round (1986) occur on the valve rmantle
and part of the adjacent valve face. Although usually composed of a series of
rows of horizontal bars and apertures, they are very occasionally interrupted by
smaller cross members. The species cannot, herefore, be accomoedated under
Neosynedra despite the characters it shares with that genus. Characters such as
the presence of simple apical pore fields, marginal linking spines allowing cells (o
form ribhon-shaped colonies, and the presence of one rimoporiula in many spe:
cies (see Poulin ef al., 1986; Lange-Bertalot, 1950) dilferentate Fragilaria and
Neofragifaria. The latter could casily be mistaken for a species of Fragilaria un-
der light microscopy alone.

A somewhat analogous type of apical slit fickd occurs in Prodoraphis Hustedt
el Krasske (Gibson, 1979) and i Cpefaphora (Savarro, 1982, Figs. 15, 17). but
these genera differ in having rimopoertulae and in the genreral valve archiatectire.
SEV] observations on Neafragifaria indicate gquite clearly that it is not very close:
Ix related 1o any of the genera in the Fragilarioideae and shares only one of wo
characters with thoie gencri.

Rivera of af. (1986, Figs. 7, 13) reported a series of ddongated perforations at
the ends of the valves in Peeudokinmaniidium, It appears thal Negfragifaria is less
smilar 1o Psewdohimantidiurn, Protoraphis, and Neopsyredra than these gencra
are ont 1o one another.

Certain araphid pennate distoms such as Asteriorelia and Faloula media pos-
sess apical pore fields that are similar 1o those of Negfragilaria. 1o Asterionella
glacialis Castr. (Hasle, 1973, Figs. 22a, 23a, b, 25, Komer, 1970; Lewin & Nof-
ris 19700, the narrow stalk-fike part as well as the broad basal part of the valve is
fernished with narrow shits and lamellae. A symmetry of the valve and the pres-
ence of fimoportulae are important points of dissimilarity from Neofragilaria. Si-
milarly transmission electron microscopy of Falowla media Voigl, & marine ara-
phid pennate diatom, reveals that the apical pore field or “Endorgan” consists of
apically orientated slits and lamellae (Geissler & Gerlofl, 1963). Arcuate valves
with lransverse strine of contrasting structure and the presence of rimoportulie
are suflicient to distinguish it from Neofragifaria,

Recenily, Takano (1983) described a mew genus, Scepirorenta, from Japanese
walers. This penus resembles Neofragiiaria in having apical shit ficlds and no n-
moportulae, but differs in having heteropolar valves with cribrate areolae.

Finally, the absence of any evidence of marginal spines on the valves sugpest
that Neofragilaria nicobarica does nol form any ribbon-shaped colonies, as
Found in the genus Fragilaria. Further studies on live material should precede fi-
nal judgement on colony formation.
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