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Observations on the Two Rheophilic Species of the Genus
Achnanthes ( Bacillariophyceae ), A. convergens H. KoB.

and A. japonica H. KoB,
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Abstract

Two rheophilic diatoms, Achnanthes convergens H. Kos. and A. japonica 1.
Kos. described in 1965 from the Ara-Kawa ( Ara River ) without type citation
by one of the present authors, H. KoBavasi, were re-examined in detail with

SEM and TEM using original materials.

In addition to the results obtained by

careful comparison with the type slides of the related species, morphological
differences of these species are confirmed and types are designated, thereby

validating these previously invalid names.
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Achnanthes convergens and A. japonica
described by one of the present authors
(Kosavas1 1965) without citation of the
types, resemble each other morphologically
and ecologically, and are found together
in many clear mountain rivers in Japan.

Beside these facts, there are some taxa
resembling in many aspects to these spe-
cies.

A. covergens resembles A. deflexa Reim.
var. deflexa ( RemMer in ParTrick &

RemMER 1966) and var. alpestris Lowe
& KocioLek (1984), and A. japonica
resembles A. minutissima var. robusta

Hust. (1937) and A. crassa Hust. (1937)
In order to clarify the taxonomic posi-
fulfill the

of these two

tion and to condition for

valid publication species,
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original materials were reexamined using
SEM and TEM and compared with the
types of the related taxa.

Materials and Methods

Two materials were selected from the
TEM and SEM
Achnanthes
convergens was collected from the Ara kawa
( Ara River ) beneath Ochiai Bridge
(Station 6 in Kosavas1 1962 on 1 Feb
1959, wt 3°C pH 7.1 K 5212) The
other for A japonica was collected from
the Shinno-sawa (Shinno Stream) one of
the tributary streams of the Arakawa
( Station 21 in Kosavas: 1962 on 1
April 1959 wt 4°C pH 7.0 K 5248).
Methods of cleaning, washing and prepa-
ring objects for light and electron mic
roscopy are given in Koavast & Na-
cumo (1985) .

The terminology used is that suggest-

original materials for

observations The one for
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ed by the Working Party on
Terminology
et al. 1979).

Diatom
( Anonymous 1975, Ross

Results and Discussion

Achnanthes convergens H. Kob. (1965,
p. 348, f. 5a-f)
Figs 1-17, 37-43, b51-54.

This species has been found from riv-
ers (KoBavas1 1962, 1964, 1972; Mavama
& Kosavast 1982 ; Nrcoro & GotoH
1983; Osapa & Nacumo 1985; Goton
& NEecoro 1986); or from springs (Ko-
Bavas! & Haracucar 1969; Nacumo &
Osapa 1986) in Japan.

A sample from Station 6 (K-5212) in
Koavast 1962 was selected as the type
material and a frustule was also selected
as the holotype (Figs. la, 1b).

In LM, valves are linear lanceolate,
10-25 #m in length, 4-4.5 g m in brea-
dth. One of the
this species is the densely spaced con-
vergent striae near the ends of the RV
(raphid valve) (Figs. 1-4), while the
striae of AV (araphid valve) are sli-
ghtly radiate at the ends (Figs 5, 6).
This species rsembles Achnanthes de-
flexa REmM. 1in shape, however,
striae of A. deflexa are not convergent
but parallel to slightly radiate at the
ends, evenly spaced at the center and
are composed of coarse puncta, being ab-
out 24 in 10 pm (Figs. 8-10).

In TEM, the contrast between wide-
ly spaced striae at the center and com-
pact ones at the ends of the RV is par-
ticularly evident. The striae are about
18 in 10 £ m at the center and about 36
(up to 40) in 10 x#m at the ends (Figs.
11-13). In the AV, the striae are eq-
uidistant at the most part of the valve
and only slightly radiate at the ends
(Figs. 15-17).

Areolae forming striae in both RV and
AV are elongated parallel to the tran-

peculiar features of

valve

sapical axis and occluded by a hymen wi-
th linear perforations arranging in the
parallel array type (Kosavast & Na-
cumo 1985) (Figs. 14, 18).

In SEM, the wvalve face of the RV
is almost flat, concaved along the api-
cal axis and surrounded by a conspicuous
marginal hyaline rim between the valve
face and valve mantle (TFigs. 39, 40).
The AV has also marginal hyaline rim
( Fig. 53). The
straight slits. The central raphe end-
ings form somewhat laterally expanded dep-

raphe branches are

ressions in the outer surface of the valve,
while the terminal fissures are narrow
slits bending oppositely to the expan-
sions of the central pores (Figs. 37 39,
40) . Internally, the central raphe en-
dings are mnot dilated but deflected in
the opposite directions and terminate 1in
small helictoglossae at the ends (Figs.
38, 41, 42).

The striae are shown to consist of
narrowly and transapically elongated
areolae, being five in number in the
center of the vealve. The outer open-
ings of some of these areolae are const-
ricted in various degrees in both valves
(Figs. 14 18 39, 53 arrows ). Each
areola is occluded internally by a hymen
and the row of areolae lies in a trough-
like depression. The hymenes are part-

ially join each other in both valves
(Figs. 43, 54), mnamely, the linking
bars between interstriae are partially

interrupted. FEach areola forming a row
on the mantle is elongated parallel to
striae 1n  both valves
(Figs. 39, 40, 53).1It is occluded
internally by a hymen (Figs. 39-43, 53,
54). The cingulum of each valve consi-
sts of two bands.

both valves is open at one pole of the

the transapical

The wvalvocopula of

frustule. The advalver edge of the val-
vocopula is smooth (Figs. 40 arrow, 41)
in RV, while that of the AV is und-
ulate (Fig. 54).

In order to fulfill the last conditi-
on for valid publication of this taxon,
the holotype is designated in the follow-
ing, however the possibility still remai-
ns uncertain whether the range of morphol-
ogical variation encompasses other validly

published taxa such as A. deflexa var.
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deflexa Remm. and var. alpestris Lowe
& KocioLek. Further studies will be
necessary to fully define the morphological
similarity or differentiation.
Holotype H. K. T-81 in coll. H.
Kosayas: ( English finder
M4l .73, circled), will be
haused in the Nat. Hist.
Mus Tokyo.

Type material : K-5212, on 1 Feb.1959.

Type locality Ara-kawa beneath Ochi-
ali Bridge ( St.6 in Ko-
BAaYAst 1962), Saitama Pr-
ef., Central Japan.

Achnanthes japonica H. Kos. (1965, p
347, f. 4a-f) Figs.19-35, 44-50, 55 58

Though the records of this species is
rather scarce in comparison with A.
convergens (Komavasr 1962, 1964, Wara-
NABE 1971, Watanase & Kamuo 1973)
it is widely found from mostly clear moun-
tain streams.

The remarkable feature of this species
is the defferent striation between RV
and AV. The RV has strongly radi-
ate, denser striae at the ends and wid-
ely spaced median striae, while the AV
has equidistantly and more widely spaced
striae throughout the valve (Figs. 19-
21, 27-29, 31-35). In the RV, the
stirae are 16-20 in 10 £ m in the center
and about 30 in 10 4 m at the ends,
while in the AV, the striae are about
18 in 10 z m throughout the valve.

The RV with poler dense and radiate
striae resembles A. crassa Husrt. (1937)
and A. minutissima Kiitz. var. robusta
Hust. (1937) which was transferred to
the variety of A. pusille ( Grun.)
De Toni by Lance-Berravor ( 1980 ) .
However, as seen in Figs 24-26, Photo-
micrographs taken from the type slide
haused in the Institute fiir Meeresfor-
schung, Bremerhaven  ( BRM, Coll.
Hustept, Ma 1.7 42, Bach am Subang-
pap, Sumatra, SKB 2 ¢), the striae
of A. crassa are radiate throughout
the valve and the striation of RV and
AV 1s quite identical. Photomicrographs
of the specimens of A minutissima var.

robusta taken from the type slide haused
in  the Institute fiir Meeresforschung,
Bremerhaven ( BRM, Coll. HusTeDT,
MO2 .48, R.S. Ma 148, Java, Wass-
erfall, Tjibeureum T; 2 Ulb, 1933,
H.) showed smaller valves and radiate
throughout but somewhat denser striae,
being about 22-24 in 10 xzm at the center
and about 24-28 in 10 g m at the ends
(Figs. 22, 23). Differences mentioned
above seem to be sufficient to regard
this taxon as a separate species. The
photomicrographs presented by Goton &
Necoro (1986, pl. 1, f. 14-19) identif-
ied as A. pusilla (Grunx.) De Toni
var. crassa ( Hust.) Lance-B. seem
to be a mixture of A. covergens (their
figs. 17. 19) and A. japonica (their figs.
14-16, 18).

In TEM, the densely and strongly
radiate polar striae of the RV are
clearly visible.  The striae number at
this area 1s about 36 in 10 x m. Cont-
rary, the median striae are strongly
distant, being 14-16 in 10 z m ( Figs.
271-29). The striae of the AV are
almost parallel in the most part of the
valve except the slightly radiate polar
striae (Figs. 33-35). The openings of
the areolae are circular to elliptic and
some of them have median constriction
(Fig. 30 arrows) in the RV, and al-
most circular in the AV (Fig. 36).
The areolae are occluded by a hymen
with linear marginal perforations arrang-
ing in a centric array type (Mann 1981).

In SEM, the wvalve face of the RV
1s almost flat, concaved along the api-
cal axis and surrounded by a marginal
hyaline rim between the valve face and
valve mantle (Figs. 44, 46, 47). In-
versely, the valve face of the AV is
convexed along the apical axis and with-
out the marginal hyaline rim ( Figs. 55,
57).

The raphe branches are straight slits.
The central raphe endings are dilated
to form a round central pores, while the
terminal fissures are narrow slits vari-
ously curved on the  outer surface.
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Some are deflected as seen in Fig. 44
and some are variously hooked as seen In
Fig. 47 . Internally, the central raphe
endings are not dilated but deflected in
the opposite directions each other and
terminate in a small helictoglossa at the
ends (Figs. 45, 48-50).

In the RV, the striae are shown to
consist of round or elliptic areolae.
In the case of elliptic ones, the outer
opening 1s constricted in various ways
as seen in Fig. 30 Carrows) but inter-
nally they are occluded by a elliptic
not constricted hymen separated clearly
by the linking bars between intercostae
(Fig. 50). In the AV, the row of
areolae lies In a deep trough-like de-
pression. Each areola 1s a round chamber
with the circular outer opening and 1s
occluded internally by a circular to el-
liptic hymen separated clearly by the
linking bars between intercostae ( Figs.
56, 58).

Each areola forming a row on the man-
tle is elongated parallel to the perval-
var axis and corresponding in number to
the transapical striae in the RV ( Figs.
44-47), while in the AV such a row of
areolae is lacking (Fig. 57).

The cingulum of each valve consists
of three bands (Fig. 56 arrow). The
valvocopula of both wvalves is open at
one pole of the frustule and with the
undulate advalver edge (Figs. 48, 49, 56).

In order to fulfill the last condi-
tion for vahd publication of this taxon,
the holotype is designated in the foll-
owing.

Holotype : H. K. T-82 in coll. H.
Koeavas: ( English finder
43N 2, circled), will be
haused 1n the Nat. Hist.

Mus. Tokyo.
Type material . K-5248, on 1 April
1959.

Type locality : Shinno-sawa (Shinno St-
ream), one of the tributary
streams of Ara-kawa (St.
21 in Koeavasi 1962), Sa-
itama Pref. Cental Japan.
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Plate 1. Figs 1-7, 11-18. Achnanthes
convergens H. Ko, Ara-kawa, Ochiai

Bridge, K-5212. Figs 1a, 1b, RV and
AV of the holotype specimen, taken in
different planes of focus. Slide no. H.
K. T-81. x 2,000. Figs 2-4. RV  of
isotype specimens. X 2,000. Figs 5-7. AV.
of isotype specimens. X 2,000. Figs 11-13.
RV in TEM. x 4,000. Fig. 14.

with perforations of the parallel

Hymenes
array
type and foramina with median constrictions
(arrows ) of the RV areolae visible one
over ano ther. x 60,000. Figs 15-17. AV
in TEM. x 4,000. Fig. 18. Hymenes with
perforations of the parallel array type and
foramina with medianconstrictions (arrows)
of the AV areolaevisible one over another.
% 60, 000, Figs 8-10. Achnanthes deflexa
Type slide, PH. -G. C. 1931. X 2,000.

Plate 2. Figs 19-21, 27-36. Achnanthes
japonica H. KoB. Ara-kawa, Shinno-sawa,
K -5248. Figs 19a, 19b. RV and AV of
the holotype specimen taken on different
planes of focus. Slide no. H. K. T-82.
x 2,000. Figs 20, 21, 31, 32, RV and
AV of the isotype specimens. X 2,000.
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Figs 27-30. RV in TEM.
30 . Hymenes

x 4,000.
with perforations of the

Fig.

centric array type and foramina with median

constriction (arrows) of the RV areolae

visible one over another. TEM. x 60,000.
Figs 33-35. AV in TEM. X 4,000. [g.

36. Hymenes with linear marginal perfora-
type
over

tions arranging in the centric array
and circular foramina visible one
another. TEM. X 60,000. Figs 22, 23.

A. minutissima var. robusta. Hust. Type

slides. Fig. 22. BRM Mal 748. Fig. 23.

BRM MO2,48. x 2,000. Figs 24 -26.
A. crassa. Hust. Type slide. BRM Mal
/42, 7% 2,000.

Plate 3. A. convergens H. Kos. Fig. 37.

External view of the concaved RV with

flat valve face surrounded by a conspicuous

marginal hyaline rim. X 7,000. IFig. 38.
Internal view of the RV with the valvoc
opula. X 7,000. Fig. 39. Enlarged central

RV showing the central raphe endings and
the linear openings of the areolae. x 17,000.
Fig. 40.
strongly

External RV apex showing the

convergent and denselly spaced
striae and the open end of the valvocopula
X 17,000. Fig. 41. Internal RV
apex showing the small helictoglossa and
the open end of the valvocopula. X 20,000.
Fig. 42. central RV
showing the deflected central raphe endings.
%20, 000. Fig. 43.
showing the partially joined linear occlusions.
% 30, 000.

(arrow) .

Internal view of

Internal RV areolae

Plate 4. Fig. 44. A.
External view of the slightly concaved frustule

japonica H. Kos.

with flat face surrounded by a conspicuous

marginal hyaline rim. X7,000. Fig. 45.
Internal view of the RV with the remaining
valvocopula. > 7,000, Fig. 46. Enlarged
external RV center showing the delated
central raphe endings and the linear to
elliptic openings of the areolae. X 20,000.

IFig. 47. External RV apex showing the
strongly radiate striae. x20,000. Fig. 48.

Internal RV apex showing the small heli-
ctoglossa and the open end of the RV val-
vocopula. X17,000.
of the central RV
central raphe endings.

Fig. 49. Internal view
showing the deflected
x17,000. Fig. 50.
Internal RV areolae showing the circular
to elliptic occlusions and the conspicuous

linking bars between interstriae. X 30,000. *

Plat_e 5.
Kos.

views of the

Figs 51-54. A.
Fig. 51, 52. External
AV with the conspicuous
%X 6,000. Fig. 53.

External view of the central AV showing

convergens .
and internal
marginal hyaline rim.

linear to ellptic openings with a median
constriction (arrows) of the areolae and
x 30,000.
54. Internal view of the central AV areolae
showing the linear occlusions. X 30,000.

Figs. 55-58. A. japonica H. Kos. Fig. 55,
56. External and internal views of the AV.

the marginal hyaline rim. Fig.

Note the three bands at one end (arrow).
X 7,000, Fig. 57.

central AV without marginal hyaline rim,

External view of the

showing the round openings of the areolae.
X 30,000. Fig. 58. Internal AV
the circular occlusions and the conspicuous

showing

linking bars between interstriae. X 30,000.
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Plate 2
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Plate 4




Plate 5

Achnanthes convergens and A. japonica
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