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Diploneis marginestriata was collected from Japan and Finland. Specimens from Finland were
very similar to D. oculata in valve shape, dimensions and density of striae. The two species were
difficult to distinguish using LM. However, SEM and TEM observations showed that these two

species are clearly different in the valve structure.
tries, Japan and Finland, were basically the same.

The valves of D. marginestriata from both coun-

They shared two characteristic features: elon-

gated flaps protruding from the transapical costae close to the interior occlusion of the alveolus, and

openings at the center of the longitudinal canals.

These are new structures recognized for this genus.
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In order to clarify taxonomic relation-
ships between species composing genus
Diploneis as well as between genera of the
Pennales, the fine structure of each taxon
has been studied in detail by us (IDEr and
Kosavast 1986, 1988). D. marginestriata
Hust. was originally described by HustepT
(1922) based on specimens collected from
Lunz Untersee in Austria. Distribution of
this taxon is not rare (HusteDT 1937), but
in Japan it is restricted to a few lakes. D.
marginestriata is very similar to D. oculata
(BréB.) Cr. (Iper and Kosavast 1986)
and D. peterseni Hust., but this species has
a broader longitudinal canal. However,
when these taxa occur in the same sample,
it is difficult to distinguish them using only
light microscopy (LM).

Recently, KramMmMER and LANGE-BERTA-
Lot (1986) presented microphotographs as
the holotype (Lunz Untersee Coll. Husr.
02/72), but later SimonseN (1987) presented
photographs of the lectotype specimens
(Lunz Untersee Coll. Hust. 2/6) for there
are two slides with marked specimens.
We have also examined syntype slides

(Lunz Untersee 02/72, 04/74) at Brehmer-
haven.

HustepT (1927) reported this taxon from
Aoki Lake, Japan. We have also collected
it from this lake. In addition to this ma-
terial, we have examined some Finnish
specimens using LM, transmission electron
microscopy (TEM) and scanning electron
microscopy (SEM), and found some char-
acteristic morphological features which have
not been reported so far for the genus
Diploneis.

Materials and Methods

Specimens were collected from the fol-
lowing locations and dates. 1, 2. Sediment
in Aoki-ko (Aoki Lake), Nagano Prefec-
ture, Japan (K-5605, on 19 March, 1974;
K-2825, on 3 June, 1985). 3. Sediment in
Nojiri-ko (Nojiri Lake), Nagano Prefecture,
Japan (K-2845, on 4 June, 1985). 4,5.
Sediments in Paa-jarvi, Finland (K-6324,
on 11 August, 1986; K-6331, on 12 August,
1986). 6. Sediment in Isolampi, Finland
(K-6345, 11 August, 1986).
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Specimens were cleaned by ultraviolet
radiation and then washed in distilled
water. For light microscopy, the cleaned
specimens were embedded in Pleurax.
Specimens for SEM were prepared by air
drying on a glass coverslip and then fixing
to a metal stub with silver paste. They
were coated with gold-palladium and ob-
served using a JEOL-F15 field-emission
SEM. Material for TEM was placed on
formvar-coated 50-mesh copper grids and
observed using a JEOL-100C.

The terminology used is that suggested
by the Warking Party on Diatom Ter-
minology (Anonymous 1975, Ross et al.
1979).

Observations

Valves of Japanese specimens are 28-48
pm long, 9-11 yum wide and 16-18 striae
in 10um (Figs 2, 3). This range differs
from the original description by HusteDT
(20-35 ym long, 9-13 yum wide and about
20 striae in 10 gm) (1922), the Japanese
specimens being longer but generally more
narrow. A type specimen (Coll. Hust.
Lunz. Untersee 02/72) (Fig. 1, 25 um long,
9 ym wide, 18 striae in 10 ym), has similar
basic taxonomic features to the Japanese
specimens in having broad longitudinal
canals and the same striae density. Four
of the five specimens selected by SIMONSEN
(1987. Pl. 94, figs 8-12) as lectotype (Coll.
Hustept Slide 2/6, from Lunz N. Oest.
U.S. st. 5. 11 m) were measured to have
16 or 17 striae in 10 um, and the fifth, the
smallest, had 22 striae in 10um. The
photographs of the specimens taken from

syntype slides (Coll. HustepT 04/74 Un-
tersee Lunz st. 5. 12m and 02/72 Lunz
Untersee st. 4. 15 m) by us showed 16-18
striae in 10 um. While, valves of Finnish
specimens are small, 17-25 um long and
6.5-7 um wide. Transapical striae are
denser, 22 in 10 um (Figs 4-7). However,
as given below the fine structural features
of both Japanese and Finnish specimens
are basically the same.

In specimens from both countries, some
valves have one or two distinct short striae
at the central portion of the longitudinal
canal (Figs 3, 4, 6 arrowheads). These
short striae were not detected in the type
specimens observed by us (Fig. 1) and
KraMMER and LANGE-BErRTALOT (1986) as
well as in the lectotype photomicrographs
taken by SiMonNseN (1987). This structure
seems to be only detectable in the speci-
mens mounted by high refractable medium,
Pleurax, and by very careful forcusing
(Figs 3, 4, 6). However, they were seen
in all valves when observed by TEM or
SEM (Fig. 7 arrowhead, Figs 8, 9, 10,
Fig. 11 arrowhead). SEM observation
makes it clear that these short striae are
openings on the outer wall of the longitu-
dinal canal. The openings are different in
both shape and position in specimens from
Japan and Finland. Valves in the Japa-
nese specimens have rectangular openings
which fully traverse the longitudinal canal
at one or both sides (Figs 8, 9). Finnish
specimens have one or two triangular open-
ings along the raphe side of the canal (Fig.
10, arrowhead in Fig. 11). These openings
are never situated at the center but either
side of the transapical axis of the valve. A

Figs 1-11. Diploneis marginestriata. Figs 1-6 are light micrographs. Figs 8-10 are scanning electron
micrographs. Figs 7 and 11 are transmission electron micrographs. Figs 2, 3, 8, 9. Japanese specimens.
Figs 4-7, 10, 11. Finnish specimens. Fig. 1. A type specimen, Lunz Untersee, Coll. Hust. 02/72.
Fig. 2. Specimen to show that canal openings are not visible by LM. Fig. 3. Specimen with a canal open-
ing (arrowhead) and a circular depression (arrow). Fig. 4. Specimen with a canal opening
(arrowhead). Fig. 5. Specimen to show that canal openings are not visible by LM. Fig. 6.
Specimen with a canal opening (arrowhead). Fig. 7. Specimen with a canal opening (arrowhead). X 3000.
Fig. 8. Exernal surface, whole valve with two rectangular openings. Fig. 9. External surface, valve with a
rectangular opening and a circular depression (arrow). Fig. 10. External surface, valve with two triangular
openings. Fig. 11. Valve with a triangular opening (arrowhead). (bar in Fig 7 =10 um, bars in Figs
9-11 =1 um)
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single opening is seen on either or both
canals in Japanese specimens, while one or
two openings are seen on either canal in
Finnish specimens. We have never found
a valve with two openings on either canal
in Japanese specimens and one with open-
ings on both canals in Finnish specimens.
However, the differences of the number,
position and shape of these openings can-
not be considered for taxonomic criteria to
distinguish Japanese and Finnish specimens.

The valve face is almost flat and the
mantle is relatively shallow (Fig. 8). The
raphe is a straight slit externally (Figs 8-
12) similar to D. oculata and D. minuta
(IpeEr and KoBavast 1986). In some Jap-
anese specimens one or two circular de-
pressions were observed in the central nod-
ule (Figs 3, 9 arrows). The proximal ends
of the raphe branches are straight without
forming central pores (Figs 8-11). Along
both sides of the raphe a longitudinal row
of poroids is present (Figs 8-10, 12, 13).
These poroids surround the central and
the terminal nodules (Figs 9, 10, 12).
Each poroid is occluded by a flap which
is attached to the wall of the pore at one
or two points (Fig. 13).

The valve has alveolate striac. Exter-
nally, each alveolus is occluded by an
areolated wall and internally by a thin
siliceous layer with perforations arranged
in an hexagonal array (Mann 1981) (Fig.
19). These areolae are of a simple poroid
type, and are arranged along the trans-
apical costae (Figs 14-18). Each alveolus
has two rows of poroids, with a single
poroid at the axial side (Fig. 14 arrow).
Some poroids have a single volate occlu-
sion with a reniform openings externally
(Figs 14, 15 arrowheads).

Internally there is a small projection at

the side of each poroid (Fig. 18 arrowheads).
Peculiar components of the alveolus are e-
longated flaps which obliquely extend from
the transapical alveolar walls, close to the
interior occlusion of the alveolus, to the
alveolus lumen (Fig. 15 arrow, Figs 16, 17
arrowheads). The distal edge of the elon-
gated flap is not smooth, it seems to have
irregular notches (Fig. 19 arrowhead).
These elongated flaps are present in speci-
mens from both countries, though they
differ in degree of extension (Figs 15, 16).
The cinglum is composed of two bands,
one valvocopula and one pleura (Figs 20—
22). The valvocopula is an open band
with a serrated advalvar edge (Fig. 20).
The pleura is a filamentous open band ex-
cept it has a broad mid-portion with a
ligula (Figs 21-23). The decoration on
the bands is absent as in D. oculata and D.
parma (IDEI and KoBavasr 1986, 1988).

Discussion

In Diploneis the alveolate stria or alveolus
(Cox and Ross 1981) is closed by outer
and inner walls/occlusions. In all Diploneis
species observed (HeELMckE & KRIEGER
1962, 1963; OxkunNo 1964, 1970; GERLOFF
& Hermcke 1975; GERMAIN 1979; Sims &
Pabpock 1979; Iper & Kosavast 1986,
1988) the alveolus is occluded internally
by a thin siliceous layer with perforations
arranged in an hexagonal array (Mann
1981). However, the structure of the outer
wall of the alveolate striae is different from
species to species. Their form in longitu-
dinal section of the valve is also different.

In D. marginestriata, the valves have two
characteristic features. The first is the pre-
sence of elongated flaps which extend from
the costae close to the interior occlusion of

Figs 12-18. Diploneis marginestriata. All Figures except Fig. 16, Japanese specimens. All Figures are
SEM. Fig. 12. External surface, valve pole with a straight raphe. Fig. 13. External surface, detail of
longitudinal rows of poroids along the raphe. Fig. 14. External surface, detail of alveolus with two rows of
poroids, with a single poroid at the axial side (arrow). Fig. 15. Internal surface, broken edge of valve
shows elongated flaps (arrow) of alveolus and flap (arrowhead) of poroid. Fig. 16. Inrernal surface, broken
edge of valve with elongated flaps (arrowheads), Finnish specimen. Fig. 17. External surface, broken valve
with elongated flaps (arrowheads). Fig. 18. Internal surface, broken valve with small projections (arrow-

heads) at the side of the poroids. (all bar= 1 ym)
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Figs 19-23.  Diploneis marginestriata.  All Figures, are of Japanese specimens. Fig. 19 is a transmission
electron micrograph, the others are scanning electron micrographs. Fig. 19. Hymenate occlusion and
clongate flaps (arrowheads) of alveolus. Fig. 20. Serrate adyalvar edge of a valvocopula without epivalve,
from outside. Fig. 21. Frustule without epivalve showing a valvocopula and a fallen pleura of the epivalve.
Arms of the pleura are visible (arrows). Fig. 22. External surface, pole of frustule with the open ends of
the valvocopula (VC) and a ligula (L) of the pleura. Fig. 23. Enlargiment of the part of the pleura
with a ligula (L). (all bars except in Fig. 21=1 ym)
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the alveolus. The shape of the transapiacl
costae is fungiformis in longitudinal section
of the valve (Fig. 15). In Finnish speci-
mens this structure is not so conspicuous
(Fig. 16). This is a newly described com-
ponent of the alveolate striae for this genus,
and has not been described for other genera.
The second characteristic feature is the
presence of rectangular- or triangular-
shaped openings of the outer wall of the
longitudinal canal. D. crabro (Smvs &
Pappock 1979) also has a regular series
of unoccluded pores in the inner wall of
the canal, but they are different from that
of D. marginesiriata. These openings can-
not be considered to be artificial products
or made by erosion, because the outer wall
of the canal is the most thickened portion
of the valve and they are restricted to the
center of the canal. They were present in
all valves from the four localities. Finnish
specimens of D. marginestriata resembled D.
oculata in shape, size of the valve and den-
sity of striae (IDEr and KoBavast 1986), and
separation of these two species without SEM
and TEM observations is difficult. These
structures, peculiar to D. marginestriata, are
not present in the specimens reported as D.
marginestriata by GERMAIN (1979), which ap-
pear to be large specimens of D. oculata.
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