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Observations of two new species of Navicula :
N. exiloides and N. delicatilineolata

Shigeki Mayama
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Abstract

Two Navicula species are newly described from several Japanese rivers and a pond.
- Navicula exiloides nov. sp. resembles Navicula exilis, but differs in the size range, apical
shape, angle of striation and areola density. Although Navicula delicatilineolata nov. sp.
bears similarities to Navicula heimansioides, they are distinguishable by the shape of both

the valve and axial area.
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Introduction

In the past ten years, taxonomic studies of
Navicula cryptocephala Kiitz. and its relatives
have clearly delimited their circumscriptions
based on the confirmation of their types and ob-
servations with scanning electron microscopy
(e.g. Cox 1995, Lange-Bertalot 1993, 2001). From
these studies, it has become clear that one spe-
cies, which had been observed frequently in
Japanese rivers and was considered one of the
N. cryptocephala complex, was in fact part of a

remainder group, and should be newly described.

In this paper I undertake a description of this
diatom under the name of Navicula exiloides. An-
other species Navicula delicatilineolata showing a
rhombic-lanceolate valve is also newly described
here.

Material and Methods

The following materials were used for light
microscopy (LM) and scanning electron micros-
copy (SEM) :

K-5384 (Sample no.), Yoshida-gawa (Yoshida

River), Kamiyoshida, Yoshida-cho, Saitama (leg.

Kobayasi, H., November 1959).
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K-5385, Isama-gawa (Isama River), Sawaguchi,
Yoshida-cho, Saitama (leg. Kobayasi, H., No-
vember 1959).

K-5374, Susuki-gawa (Susuki River), Ohkagura,
Ryokami-mura, Saitama (leg. Kobayasi, H., No-
vember 1959).

K-2561, A pond at Junshin women’s high school,
Nagasaki-shi, Nagasaki (leg. Ueno, R., Febru-
ary 1980).

The cleaning methods for diatom cells are
given in Mayama & Kobayasi (1984). Cleaned
specimens were embedded in Pleurax for LM,
and also mounted on the SEM stubs coated with
Au-Pa followed by observation with JEOL F15 at
an accelerating voltage of 15kV.

Descriptions

Navicula exiloides H.Kobayasi et Mayama,
nov. sp. Figs 1-10

Frustula anguste rectangulata in aspectu cingu-
lari. Valvae late lanceolatae, apicibus obtuse rotun-
datis, 11-25 pm longae, 5.5-7 pm latae. Raphe
Sfiliformis poris centralibus modice distinctis. Area
axialis angustissima sed area centralis ampla,
plusminusve rotundata aut parum transverse rec-
tangularis. Striae transapicales in media parte val-
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varum modice radiantes ad polos versus parallelae
vix convergentes, 12-14 in 10 pm, lineolae circiter
30-35 in 10 pm. Cellulae in statu vivo, chloro-
plastis cuobus elongates et laminalibus.

Holotype : TNS-AL-53972 (Department of Botany,
National Science Museum, Tokyo (TNS)).
Type locality : Susuki-gawa (Susuki
Ohkagura, Ryokami-mura, Saitama, Japan
Etymology : The epithet exiloides was chosen be-
cause the morphology slightly resembles that of
Navicula exilis Kiitz.

River) ,

Frustules narrowly rectangular in girdle view.
Valves lanceolate, ends obtusely rounded, 11-25
rm long, 5.57 pm wide (Figs 1-5). Raphe fili-
form with distinct central pores. Axial area nar-
rowly linear with a more or less rounded or
slightly laterally expanded central area. Striae
weakly radiate in the valve center and parallel or
slightly convergent in the ends, 12-14 in 10 pm,
Areolae of each stria, 30-35 in 10 #m. Each cell
has two plate-like plastids.

SEM observations

Externally raphe branches form central pores
at the central endings (Figs 6, 7). Inside of the
central pore, a pleat protrudes from the primary
side (Fig. 7, arrow), which is the side where the
primary side of raphe-sternum is formed in valve
ontogeny (e.g. Round et al. 1990). Outer fissures
hook to the secondary side of the valve forma-
tion at both valve ends (Figs 6, 8). Internally,
the raphe sternum has a weakly developed axial
rib, along the secondary side of which the inner
fissure of the raphe is opened (Figs 9, 10). The
inner fissure is not discrete but continues
through the valve center, at which part both
sides of the fissure are distinctly thickened (Fig.
9). The inner fissures end to form helictoglossae
at both apices (Fig. 10).

Areolae forming each stria align in a shallow
trough of the valve interior (Figs 9, 10), 30-35 in
10 #m. They are occluded by ricae internally
but have longitudinal slit-like openings externally
(Figs 6, 8). Each apex bears a transverse series
of areolae (about 8), which are characteristically
denser than those of the striae on the valve face
(Figs 6, 8). As each slitlike opening of these
areolae is oriented vertically at the apical juncture
of the valve face and mantle, the series of these
openings resembles that of Hippodonta. Cingu-
lum is composed of plain bands (Figs 6, 8, 10).

This species frequently occurs in many rivers
of clear water but sometimes in lakes also.

Specimens of Navicula exilis shown by Cox
(1995) and Lange-Bertalot (2001), which include
the type population of this species, have acutely
cuneate apices in shorter valves and somewhat
rostrate apices in longer valves. Their angle of
striation is stronger than that of N. exiloides.
Lange-Bertalot (2001) reported the areola density
in its stria to be ca. 40 in 10 #m, but that of N.
exiloides is not so fine. In addition, the range of
valve length reported by Lange-Bertalot for N.
exilis (20-45 pm) is greater than that of N. ex-
tloides.

Navicula delicatilineolata H.Kobayasi et
Mayama, nov. sp. Figs 11-20

Frustula anguste rectangulata in aspectu cingu-
lari. Valvae modice lanceolatae usque ad rhombico
-lanceolatae, apicibus obtuse ad paulo latius rotun-
datae, 29-42 pym longae, 6.5-7.5 pm latae. Raphe
filiformis poris centralibus modice distinctis. Area
axialis linearis, angustissima, area centralis. asym-
metrica unilateraliter. Striae transapicales radi-
antes sub polos satis convergentes, 15-16 in 10
um, lineolis circiter 30-35 in 10 pm Cellulae in
statu vivo, chloroplastis cuobus elongates et lami-
nalibus.

Figs 1-10. Navicula exiloides. Figs 1, 10. K-5384 (Yoshida-gawa). Fig. 2. K-5374 (Susuki-gawa),
(Holotype). Figs 3-9. K-5385 (Isama-gawa). Fig. 6. Oblique view of the theca showing striation com-
posed of slitlike areola openings. p: primary side of valve formation. s:secondary side of valve forma-
tion. Fig. 7. Detail of the central pore. Note a projection from the wall of the primary side (arrow).
Fig. 8. Enlargement of the valve end showing the apical row of areolae aligned characteristically. Fig.
9. Internal view of the valve center showing indiscrete inner fissure. Fig. 10. Oblique view of the
valve end with the first band (copula) showing areolae occluded by ricae. Figs. 1-3. LM. Figs 4, 5.
Drawings. Figs 6-10. SEM. Scale bars = 10 #m (Figs 1-5) or 1 #m (Figs 6-10).
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Holotype : TNS-AL-53973 (Department of Botany,
National Science Museum, Tokyo (TNS)).

Type locality : A pond at Junshin women’s high
school, Nagasaki-shi, Nagasaki.

Etymology : The epithet delicatilineolata was cho-
sen because of its delicate shape and striation.

Frustules narrowly rectangular in girdle view.
Valves moderately lanceolate to rhombic-lanceolate,
ends obtusely or a little widely rounded, 29-42
(m long, 6.57.5 rm wide (Figs 11-15). Raphe
filiform with distinct central pores. Axial area
narrowly linear with a distinct, laterally asymmet-
rical central area. Striae radiate in the valve cen-
ter and convergent at both ends, 15-16 in 10 yam.
Areolae of each stria, 30-35 in 10 /m. Each liv-
ing cell has two plate-like plastids.

SEM observations

The central endings of external raphe
branches form elongated central pores (Fig. 16),
which bear a longitudinally elongated pleat-like
projection from the central side of the pore wall
(Fig. 17). These branches terminate externally in
hooked polar fissures at both apices (Fig. 18).
Internally the raphe

developed axial rib on the primary side (Figs 19,

sternum has a well
20). The inner fissures of the raphe branches
are situated laterally on the axial rib beside the
secondary side of the valve (Figs 19, 20). At the
valve center the inner fissures end linearly ; at
that point, both sides of the fissures become
thick and the axial rib develops somewhat to the
primary side of the valve (Fig. 19). The polar
endings of the raphe interior form helictoglossae
(Fig. 20).

Each stria is composed of a single row of
areolae, which are situated in a shallow trough
of the valve interior and occluded by ricae (Figs
19, 20). The areola density is 30-35 in 10 pm,

The outer openings of the areolae are longitudi-
nal slits (Figs 16-18) except for several openings,
which are oriented horizontally with a slight an-
gle at the apical juncture of the valve face and
mantle (Fig. 18).

The cingulum is composed of at least three
split bands without areolae (Figs 16, 18).

This species has been recorded only from
Japanese lakes or ponds. Recently Tuji (2003) re-
ported this species from the bottom sediments
of Lake Biwa, although he also classified differ-
ent species into the same taxon in part. N. deli-
catilineolata is similar to Navicula heimansii
Dam and Kooijman. However, N. heimansii is
smaller and has finer striation (16-18 in 10 /mm)
and areolation (50 in 10 pm) (Van Dam &
Kooyman 1982) than N. delicatilineolata. More-
over, a SEM photograph in Van Dam & Kooy-
man’s paper showed round central pores of ra-
phe endings in N. heimansii.

Probably Navicula heimansioides Lange-Bertalot
(1993) shows the closest relationship to N. deli-
catilineolata. Dimensions of both species are
quite similar except for valve width, in which di-
mension N. heimansioides is wider. Nevertheless,
N. delicatilineolata is recognized as a separate
taxon,
rhombic outline, a remarkably asymmetric cen-
tral area and outer fissures deflecting toward the
primary side of the valve near the center. It is
expected that the differences in morphology and
distribution areas between the two species will
be explained by phylogenetic studies using mo-
lecular techniques hereafter.

i =

A IO PN B £ MIE A & 2 B Navicula  ex-
iloides H.Kobayasi et Mayama 15 X U Navicula
delicatilineolata H.Kobayasi et Mayama % j'#f L
720 N. exiloides \X Navicula exilis \Z¥i3 %25 N.

because it shows a somewhat narrow

Figs 11-20. Navicula delicatilineolata. K-2561 (A pond at Junshin women’s high school). Fig. 16.
Oblique view of the valve center showing asymmetrical central area, which is rectangular on the pri-
mary side but a longitudinally elongated triangle on the secondary side. Fig. 17. Detail of the central
pores with the pleatlike projections. Fig. 18. Oblique view of the frustule end. Note the slit-like
openings oriented horizontally with a slight angle at the apical juncture of the valve face and mantle.
Fig. 19. Internal view of the valve center showing the discrete inner fissure by the side of the
slightly expanded axial rib. Fig. 20. Internal view of the valve end showing well-developed interstria
as well as axial rib. Figs 11-14. ILM. Fig. 15. Drawing. Figs 16-20. SEM. Scale bars = 10 ;m

(Figs 11-15) or 1 /m (Figs 16-20).
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exiloides 13 AR R B IC L IN T, LT
WMhbbI &, ZFROMBEBEINHNI L, FiE
BT D WA IEA L DI T &, £ T 5k
DEHBE DB HICH DI N BIXYDPTE D,
% 72 N. delicatilineolata & N. heimansii 33 X U° N.
heimansioides \Z KL § 2 2%, W& L& N, delica-
tilineolata H* & D K& <, HIWV ML B X Uk
WHEERT I L, BLUOHHEONLILOERS S
XMNTHIENTE, HBEHELIE, AFEFLDER
LW SHEORMMELZ o2 &, B LUK
MATARBR R BIROWLE D2 &2 5 XKT
HIENTE S,
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