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ANDELSBOGTRYKKERIET I ODENSE



ABSTRACT

In 38 samples of diatoms from the interglacial kieselguhr
deposits at Hollerup in East Jutland, the presence of 355
different forms of diatoms was established, including 11
nov. spec., and 1 nov. var.

pH and halobion spectra show that sedimentation occurred
in a nutritious fresh water area with pH abt. 7.0.

The proportion of Centrales to Pennales indicates that
during depositing of the lowest layers, there have been con-
siderable quantities of free water in the lake, which was
afterwards filled up with a widely distributed reedswamp
vegetation. This vegetation has served as a medium for the
epiphytic diatoms found to be predominant in the samples
from the upper layers of the deposit.
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1. INTRODUCTION

@sTRUP 1899 established the presence of about 160 different forms of diatoms
in the interglacial deposits of Jutland (at Hollerup, at Vejle, in the cliffs at
Trelde and at Fredericia). He showed that these kieselguhr deposits were
formed in fresh water, under climatic conditions very similar to those pre-
vailing in Denmark at the present time.

MoLLER 1943 has described the flora of a kieselguhr deposit in the neigh-
bourhood of Lundeborg in East Funen, and FoGED 1954 b has investigated
another kieselguhr deposit at Knarreborg about 1.5 km south of Lundeborg.
The floras of these two deposits are closely related fresh water floras possibly
from the last interglacial period. The diatom flora of an interglacial kieselguhr
deposit at Vejlby, Rands fjord, near Fredericia in East Jutland proved to be
quite rich in species, as was also the case in the flora of the Knarreborg deposits
(FoGep 1960 a), the number of forms observed here being about 235 (at
Knarreborg about 200). A considerable number of these forms have not
previously been identified in interglacial kieselguhr in Denmark.

In the analyses of the Hollerup kieselguhr flora given here, 355 different
diatom forms were found, and here again, large numbers of them have not
previously been identified in Danish interglacial microflora. The total number
of fresh water diatom forms found in Danish interglacial kieselguhr is there-
fore about 465.



2. MATERIAL FROM
HOLLERUP KIESELGUHR DEPOSIT

11th August 1949, 38 samples were taken from sections of a pit where quarry-
ing of kieselguhr was taking place. The samples Nos. 1-18 were taken almost
vertically one above the other in a main section about 8 m high, comprising
3 formations or strata.

Nos. 1-6 are from stratum 1 at the bottom of the pit. No. 1 was taken at
the foot of the stratum (0 cm) i.e. right at the bottom of the pit, and the
following at heights of 50, 100, 150, 200 and 270 cms above the bottom face.

The sediment in stratum 1 was almost black, and its content of organic
material so great that the clay could burn after being dried in air. Nos. 1-4
showed strong formation of air on treatment with HCI, whereas none of the
other samples from the clay pit gave this result when treated with HCL In
stratum 2, samples Nos. 7-13 were taken at heights of 320, 370, 420, 428,
432, 480, and 520 cms above the bottom face.

The kieselguhr in Nos. 7-9 was dark brown in colour. At about 430 cms,
there was a sharp change between a lower dark-brown coloured series of
layers and an upper pale gray series.

From the uppermost stratum (3) samples Nos. 14-18 were taken at heights
of 580, 630, 680, 730 and 780 cms above the bottom face of the pit. Nos. 14-17
consisted of very pale kieselguhr, whereas No. 18 was somewhat darker than
the underlying layers.

Samples Nos. 19-22 were taken from the most westerly part of the pitin a
section exposed just below the diluvial sediments forming the surface. No. 19
is the sample from the lowest part of the section, No. 22 was taken from just
below the glacial fluvial sediments. The samples were taken vertically at
intervals of about 50 cms. The kieselguhr here was almost chocolate brown
in colour and of rather loose texture.

Samples Nos. 23-38 were taken from a smaller section (about 2 m high)
at the eastern end of the pit. The upper face of this section formed the surface
of the earth, and there seemed to be no signs of any removal of an overlying
layer. The texture here was more varied than in the other parts of the pit,
and the samples were therefore taken at smaller intervals:

No. 23. 0 cm. (lower edge of section). Pale gray clay, indistinct striation.
- 24. 8 cm. (above lower edge of section). Reddish brown layer with
distinct striation.



No. 25.

- 28.
- 29

- 30.
- 31

- 32.
- 33.
- 34
- 35.
. 177 em. Rather more distinct but coarse striation, lighter colour,

9

15 cm. Dark gray to grayish black clay. Rather more distinct
striation.

. 27 cm. Alternating pale and dark layers. The individual layers

from 0.5 mm to 5-6 mm thick.

. 45 cm. Alternating pale and dark layers (as in No. 26). The dark

layers generally thinner than the pale ones.

68 cm. Striation as in No. 27 but somewhat coarser.

72 cm. Still rather dense striation. Colour somewhat darker than
in the layers below.

98 cm. Paler than the layers above and below.

108 cm. The dense striation ceases at 104 cm. After this the stri-
ation is indistinct and coarser.

A somewhat darker type of clay.

120 cm. Still darker type of clay.

122 cm. - - - - -

132 cm. Indistinct striation. Colour becomes lighter again.

152 cm. Irregular striped and spotted type of clay. Dark colour.

sandy.
This last sample was taken 8 cm below surface of the earth.

Samples Nos. 37 and 38 were from finely striated section on the wall of the
pit halfway between the main section and section Nos. 23-36. No. 37 consisted
of dark chocolate-coloured sediment, and No. 38 was dark kieselguhr with
some Vivianite. They were both from the uppermost part of the section.

Diatoms were found in all the samples. The valves seem to be, on the whole,
better preserved than in kieselguhr deposits further south in Denmark.



3. SPECTRA AND QUOTIENTS

The pH and halobion spectra have been calculated (tables 1 and 2) for each
sample of the series, beginning with No. 1 and ending with No. 36. Arrange-
ment and calculation as in FOGED 1954 a.

In the pH spectra, alkaliphilous forms were predominant in all the samples,
with regard both to the number of forms and to the number of valves. In
samples Nos. 6, 21, 26, and 31, comparatively many valves of indifferent forms
were found. Acidophilous types were extremely rare, and none of the ob-
served forms have been met with in a valve count up to 500. It can be rightly
concluded, from the pH spectra, that during the diatomaceous sedimentation
the reaction in the lake bed has been chiefly alkaline, periodically with a
tendency towards the neutral reaction.

There is still more uniformity in the halobion spectra here than in the Vejlby
section. Practically all the forms identified must be regarded as oligohalobous-
indifferent fresh water forms. Actual salt-repelling or salt-requiring forms are
extremely rare, and the few valves found that could be classed under these
two categories, could be adventive and have originated from localities with
different environment.

The two spectra shown here reveal no change of environment during sedi-
mentation. On the other hand, the quotient Centrales:Pennales indicates
that at a certain period something must have occurred in the lake bed. From
table 3 in which the quotient C:P is calculated on the basis of the valve
count, we notice a remarkable fall with regard to the quotients, when we
compare those of the samples Nos. 1 and 6 which have quotients 1.41 and
0.91, with those of the remainder of the series, where the quotients lie between
0.06 and 0.03. This indicates that whereas the valves of the centric forms are
very predominant in the earliest (lowest) formation, they are practically non-
existent in the rest of the section. This may indicate that sedimentation began
in a large, and rather deep, fresh water basin. With the filling up or draining
off of the lake basin, the water level changed, so that the bottom vegetation
on the bed of the lake, and reed swamp have formed an excellent medium
for epiphytic forms and facultative plankton species, whereas the actual
plankton forms which embrace the centric forms, have had their potentiality
strongly reduced.

In table 4, C : P quotient is calculated on the basis of the number of diatom
species met with in a valve count up to 500 in the sample. These numbers
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and quotients do not show as distinctly as table 3, the almost certain change
that has taken place in the flora between No. 6 and No. 11. From the table,
however, it can be seen that the number of centric forms is decidedly lower
in samples 11-36 than in samples 1-6. It must be emphasised that in the case
of the pH and halobion spectra (tables 1 and 2), the quotients were calculated
on the basis of the total number of species found in analysing the samples,
whereas C : P quotients (table 4) were calculated on the basis of the number
of species met with in a valve count of up to 500. This explains the consider-
ably lower number of species here.

Table 1. pH-spectra

s o 1 6 11 16 21 26 31 36

Acidophilous species 0 0 0 1 0 3 0 5
% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Indifferent species 7 9 7 6 8 16 15 40
% 8.4 3.4 32| 182 | 204 | 17.8 | 39.8 6.4

Alkaliphilous species | 57 53 36 44 43 74 80 118
% 89.0 | 95.6 | 96.8 | 81.8 | 79.0 | 82.0 | 60.0 | 92.6

2 species 2 6 0 1 3 6 2 19
% 2.6 1.0 0.0 0.0 0.6 0.2 0.2 1.0

Number of species | | 66 | 68 | 43 | 52 | 54 | 99 | 97 | 182

Table 2. Halobion spectra

Sample | 6 | 11 16 21 26 31 36
Halophobous species 0 0 1 2 1 5 1 9
% 0.0 0.0 0.2 0.2 0.2 0.0 0.0 0.0
Indifferent species | 62 61 41 47 50 85 90 144
% 99.4 | 98.4 | 99.6 | 99.8 | 99.2 | 99.8 | 99.6 | 99.0
Halophilous species 2 1 0 0 0 1 2 5
% 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0
Mesohalobous species 0 1 1 2 0 1 2 2
7% 0.0 0.6 0.2 0.0 0.0 0.0 0.2 0.0
Euhalobous species 0 0 0 0 0 0 0 1
% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
? species 2 ) 0 1 3 7 2 21
% 0.6 0.8 0.0 0.0 0.6 0.2 0.2 1.0
Number of species | | 66 | 68 | 43 | 52 | s4 | 99 | 97 | 182
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Table 3. (Diatom quotient:

SP) (number of valves)

Pennales (P)

Sample no. 1 6 11 16 21 26 31 36
Cyclotella 68 15 3 2 3 4 ] 1
Melosira 184 205 19 9 10 14 3 9
Stephanodiscus 41 19 8 1 5 5 8 9
Centrales total 293 239 30 12 18 23 13 19
Pennales total 207 261 470 488 482 477 487 481
Centrales (C)
—_— 1.41 0.91 0.06 | 0.03 0.04 | 0.05 0.03 0.04
Pennales (P)
Table 4. (Diatom quotient: ) (species, counted)
Sample no. 1 6 11 16 21 26 31 36
Cyclotella 6 5 1 1 2 3 2 1
Melosira 4 5 4 3 4 3 2 5
Stephanodiscus 3 + 4 1 ) 3 3 3
Centrales 13 14 9 5 8 9 T 9
Pennales 51 42 28 32 32 31 56 65
Centrales (C)
0.25 0:33 | 0.32 | 0.16 | 0.25 0.29 | 0.13 | 0.14




4. OBSERVATIONS CONCERNING DIATOMS
SHOWN IN PLATESI-V

Eunotia sudetica O. Miiller.?. HusTepT 1930-37, 11, p. 219, fig. 764.
Plate I, fig. 1: 30.6 x 4.7 u. 14-15 striae in 10 p.
This species is very variable, and 1:1 falls outside the variation limits with
regard to the breadth of valve (7-8 1), and number of striae in 10 x(8-11)
given by HusteDT 1930-37, II, p. 219. On the other hand, it complies, on
the whole, with the measurements given by A. CLEVE-EULER, 1953 a, II,
p. 110 (breadth 4-9 « and 8-11 striae in 10 p).
On account of the distinctly concave ventral margin there must be some
hesitation in classing it as E. veneris (Kiitz.) O. Miiller, which, apart from
the form, it resembles quite closely.
Plate 1, fig. 2: 33.3 x 4.5 u. 10-11 striae in 10 p.
This form has concave ventral margin just as I:1, and, if anything, both
may be classed in the form cycle of E. sudetica.

Achnanthes dispar Cleve. HUSTEDT 1930-37, 11, p. 394, fig. 842.
Plate 1, fig. 3 a: 26.6 x 8.0 u. 17-18 striae in 10 u. (Raphe valve).

- I, — 3b:26.6 x 8.0 . 15 striae in 10 u. (Rapheless valve).

1:3 has rather coarser striae than given by HusTteDT 1930-37, 11, p. 394
and only a few irregular inserted short striae in the middle of the valve,
but resemblance is so great that its identity must be regarded as certain.
There is also some similarity with A4. holsti Cleve, but as the pseudoraphe
in I:3 b is only slightly extended in the middle of the valve, whereas in
A. holsti there is a very broad extended pseudoraphe, this species must, no
doubt, be left out of consideration here.
According to HustepT 1930-37, II, p. 394 A. dispar is halophilous and
found only fairly seldom in the Baltic region both recent and fossil. In this
country it has been found in Arreskov Lake (FOGED 1954).

Achnanthes kolbei Hustedt. HusTeDT 1930-37, 11, p. 397, fig. 846.
Plate I, fig. 4 a, b: 13.4 X 6.2 u. 13-15 striae in 10 .
A characteristic and easily recognisable species hitherto only found once or
twice recent in North Germany (HUSTEDT 1957, p. 245), in the Balkans
(HUSTEDT 1945, p. 909), in Denmark (FoGeD, Djursland lakes, not published),
and in Rennell Island (FOGED 1957, p. 54,4:18, 19).

Achnanthes exigua Grun. HusTepT 1930-37, 11, p. 386, fig. 832 a, b.
Plate I, fig. Sa, b: 12.7 X 5.2 u. 22-24 striae in 10 u.
Almost identical with A. ScuMIDT’s Atlas 413: 9, 10.
Cosmopolitan species, found both recent and fossil.
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Achnanthes lanceolata (Bréb.) Grun. var. rostrata (Qstrup) Hustedt. HUSTEDT
1930-37, 11, p. 410, figs. 863 i-m.
Plate I, fig. 6 a, b: 18.2 X 7.5 u. 12 striae in 10 u.
Not quite typical, but identity fairly certain.
Plate I, fig. 7 (rapheless valve): 21.4 x 8.3 w. 10 striae in 10 x. Only rapheless
valves of this type were found in the material. Almost identical with A.
ScHMIDT’s Atlas 411:23 from recent water in Finland. Resembles closely
A. pseudotanensis A. Cleve-Euler (1953 b, I1I, p. 25, fig. 524, from South
Lapland).

Achnanthes lanceolata var. elliptica Cleve
Plate I, fig. 8 a, b: 9.4 X 5.2 . 12 striae in 10 p.
According to HustepT 1930-37, 11, p. 410 the raphe valve is ““deutlich
zarter gestreift” than the rapheless valve. In 1:8 the two valves from the
same cell have the same number of striae. This seems also to be the case
in A. ScEMIDT’s Atlas 411: 43, 44 (from Finland, recent fresh water), which
is identified with this variety.

Achnanthes daui nov. spec. Plate 1, fig. 10.
Valvae oblonge ellipticae lateribus paulum convexis, ad apices obtuse rotun-
datos subito valde attenuatae, 11-12 u longae, 5-6 u latae; superior rhaphe
destituta, pseudorhaphe angusta in medio non dilatata et striis transapicalibus
subradiantibus ca. 15 in 10 u, ornata inferior rhaphe subtili instructa, area
axiali angusta in medio non dilatata, striis transapicalibus ca. 15 in 10 u.
Valves elongated elliptical, slightly convex, abruptly and strongly tapering
and with obtusely rounded apices, 11-12 x long and 5-6 x broad. Rapheless
valve with narrow pseudoraphe with no very marked central area. Trans-
apical striae slightly radial, about 15 in 10 x. Raphe valve with threadlike
raphe, narrow axial area, no strongly marked central area, about 15 trans-
apical striae in 10 .
Plate I, fig. 10 a, b: 11.4 % 5.3 p. 15 striae in 10 p.
Illustration slide: Hollerup 2205 (36). FOGED collection (Odense).
Type locality: Hollerup, Denmark. Interglacial kieselguhr.
Resembles A4. lemmermanni Hustedt (1930-37, 11, p. 390, fig. 837), but this
has capitate apices, and the number of striae in the two valves is not the same.
Named after H. DAu (1790-1831), a Danish geologist; a pioneer in the ex-
ploration of the peat bogs.

Cocconeis thumensis A. Mayer. Sensu A. MAYER 1919, 0. 199, 6: 24.
Plate I, fig. 9 a, b: 10.3 X 6.2 u. 18 striae in 10 u.
According to A. MAYER 1919, p. 199 and HustepT 1930-37, II, p. 346
there is an equal number of striae in the two valves. HUSTEDT 1950, p. 347,
however, thinks this to be incorrect, and in his opinion the raphe valve
should have denser striae than the raphe-less valve. 1 have expressed the
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same opinion in my earlier papers. As there is no doubt that the two valves
in the material here have the same number of striae, I take it that the type
discovered here is in agreement with A. MAYER 1919, whereas the forms
I have previously mentioned under this name must represent another similar
species.

Caloneis bacillum (Grun.) Cleve fo. inflata Hustedt. HUusTEDT 1949, p. 99, 11:
26-31.
Plate 1, fig. 11: 26.8 x 6.7 . 18-20 striae in 10 u.
Characterized in that the valves are more or less transapically extended in
the middle, and in that the terminals are obtusely rounded and slightly
cuneate. Doubtless fairly widespread, but both C. bacillum and C. silicula
(Ehr.) Cleve are so variable, that an infallible determination and description
is often difficult or quite impossible.

Caloneis bacillum var. lancettula (Schulz) Hustedt. HustepT 1930, p. 236,
fig. 361.
Plate 1, fig. 12: 27.2 X 4.7 u. 21-22 striae in 10 u.
Rather typical form.
Plate 1, fig. 13: 26.0 x 6.0 . 20-22 striae in 10 u.
Extreme form of same variety. Closely resembles FOGED 1955, p. 47, 3:17
from Pearyland.

Caloneis bacillum var. lancettula forma.
Plate I, fig. 15: 16.7 X 4.4 u. 21 striae in 10 pu.

Caloneis silicula (Ehr.) Cleve var. ventricosa Cleve. P. T. CLEVE 1894-95, 1, p.
52. A. CLeVE-EULER 1955, 1V, p. 99, fig. 1144 b.
Plate 1, fig. 14: 35.0 x 7.5 u. About 20 striae in 10 p.
Typical form.

Caloneis bacillum forma (?).
Plate I, fig. 16: 12.0 x 4.7 p. 24 striae in 10 p.
Characterized in the unusually broad central area, but otherwise in fairly
close agreement with the species. Could perhaps be classed with C. bacillum
var. fontinalis Grun.. (HusTEDT 1937/39, p. 282, 15: 17-19).

@strupia zachariasi (Reichelt) Hustedt.
Syn.: Caloneis zachariasi Reichelt. HusTtept 1930, p. 234, fig. 353. Di-

ploneis mauleri Brun var. barussica Cleve.

Plate 11, fig. 1: 22.7 x 8.0 p. 11-12 striae in 10 .
I1:1 corresponds fairly exactly with @sTrup 1899, 2:9, the valve breadth
of which, according to the figure, is also 8 x, and not as given by Ostrup
4 p. OsTrRUP found isolated specimens of this species at Hollerup and Trelde.
It has also been found, though rather rarely, recent in North German lakes
(HustepT 1950, p. 404). It is known only fossil from Denmark (QSTRUP
1899) and from Sweden and Finland (A. CLEVE-EULER 1955, 1V, p. 91).
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Stauroneis nathorstii nov. spec. Plate 1I, fig. 2.
Valvae lineari-ellipticae lateribus paulum convexis, ad apices late productos
attenuatae, 40 u longae, 8 u latae. Septa brevia, valida ad apices sita. Rhaphe
recta. Area axialis anguste linearis, prope medium nonnihil dilatata; centralis
in stauron angustum ad margines dilatata. Striae transapicales angulum paene
rectum cum rhaphe formantes, 20-22 in 10 u, satis manifesto punctatae.
Valves linear-elliptical with slightly convex sides and somewhat tapering,
broadly drawn-out, apices, 40  long, 8 u broad. Short strong septa at the
valve poles. Raphe straight. Axial area narrow, linear, increasing somewhat
in breadth towards the middle of the valve. Central area is a narrow cross
band reaching to the margin of the valve. Transapical striae almost at right
angles to the raphe, 20-22 in 10 u, quite distinctly punctate.
Plate 1I, fig. 2: 40.0 x 8.0 x. 20-22 striae in 10 p.
Illustration slide: Hollerup 2205 (28). FoGeD collection (Odense).
Type locality: Hollerup, Denmark. Fresh water kieselguhr, interglacial.
11: 2 differs from the closely associated S. lauenburgiana Hustedt (syn.: S.
alabamae Heiden var. minuta Heiden), HUSTEDT 1959 b, p. 809, in being
regularly punctate, whereas S. lauenburgiana has ‘“Punkte unregelmissig
wellige Léangsreihen bildend, die im mittleren Teil aufgelochert sind und
entfernter stehen als in der Randzone” (HUSTEDT 1959 b, p. 809). S. lauen-
burgiana has been found in kieselguhr in North Germany and in Eifel.
Named after the Swedish geologist A. G. NATHORST (1850-1921), who was
the first to identify remains of arctic plants in Danish peat bogs.

Neidium sp.
Plate 11, fig. 3: 41.3 % 10.3 u. 18 striae in 10 x.
Possibly a N. species (without terminal septa).
Found only with a defective valve.

Diploneis oculata (Bréb.) Cleve. HusTEDT 1930, p. 250, fig. 392.
Plate 11, fig. 6: 18.7 X 5.6 u. 24 striae in 10 u.

Navicula menisculus Schum. HustepT 1930, p. 301, fig. 517.
Plate 11, fig. 4: 46.7 x 12.7 . 8 striae in 10 .
Difficult to distinguish from N. meniscus Schum.. (HustepT 1950, p. 447,
39: 19, 20) which is usually given as a brackish water species, probably
identical with N. peregrina (Ehr.) Kiitz. var. meniscus Cleve (1894-95, I,
p. 18).

Navicula hartzii nov. spec. Plate 11, fig. 5.
Valvae late ellipticae, apicibus satis acute productis, 48 u longae, ca. 12 n
latae. Area axialis angusta, medio in aream centralem irregulariter rotundatam
dilatata. Rhaphe recta, fissuris terminalibus ad idem latus deflexis. Striae
transapicales 10 in 10 u, omnes valde radiantes, crassius punctatae, brevioribus
nonnullis in media parte intermissis.
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Valves broadly elliptical with rather pointed drawn-out apices, 48 x long,
about 12 x broad. Axial area narrow extending in the middle to a somewhat
irregular rounded central area. Raphe straight with terminal fissures bent
to the same side. 10 transapical striae in 10 y, all strongly radial and quite
coarsely punctate. In the middle of the valve isolated, shorter, inserted
striae.
Plate 11, fig. 5: 40.0 % 11.8 w. 10 striae in 10 g.
Illustration slide: Hollerup 2205 (3). FOoGeD collection (Odense).
Type locality: Hollerup, Denmark. Interglacial fresh water kieselguhr.
The species resembles N. helmandensis Foged (1959, p. 60, 6:13), which
does not, however, have the inserted shorter striae in the middle of the valve.
Named after N. HARTZ (1867-1937), Danish botanist, who identified inter-
glacial peat bog deposits in Jutland.

Navicula mentzii nov. spec. Plate 11, fig. 7.
Valvae late ellipticae, apicibus rotundatis non productis, 38—40 u longae,
13-14 u latae. Area axialis angusta, medio in aream centralem parvam rotun-
datam dilatata. Rhaphe tenuis, fissuris terminalibus ad idem latus deflexis.
Striae transapicales 8-9 in 10 u, radiantes, ad apices versus angulum rectum
cum rhaphe formantes, manifesto lineolatae.
Valves broadly elliptical with rounded not drawn-out apices, 38—40 x long,
13-14 u broad. Axial area narrow, in the middle of the valve extending to a
small rounded central area. Raphe linear with terminal fissures bent to the
same side. 8-9 transapical striae in 10 yu, radial, towards the apices at right
angles to the raphe, distinctly lineolate.
Plate 11, fig. 7: 38.6 % 13.3 u. 8-9 striae in 10 u.
Illustration slide: Hollerup 2205 (6). FOGED collection (Odense).
Type locality: Hollerup, Denmark. Interglacial fresh water kieselguhr.
Resembles N. meniscus Schum. (HusTeDT 1950, p. 447, 39: 19, 20), but
differs from it in having no shorter inserted striae in the middle of the valve.
Named after A. MEnTZ (1867-1944), Danish botanist, who has made valu-
able contribution to the exploration of Danish peat bogs.

Navicula placentula Ehr. fo. rostrata A. Mayer. HUSTEDT 1930, p. 304, fig. 533.
Plate 11, fig. 8: 40.0 x 16.0 p. 9 striae in 10 p.

Navicula placentula fo. jenisseyensis (Grun.) Meister. HUSTEDT 1930, p. 303,
fig. 536.
Plate 11, fig. 9: 41.3 < 15.3 p. 9 striae in 10 p.
Rather broader valves than usual, but otherwise in agreement with this
form.
Plate III, fig. 1: 46.0 x 12.0 . 10 striae in 10 .
Central area rather larger than usual, but otherwise typical.
No inserted shorter striae in the middle of the valve in I1: 9.
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Navicula meniscoides Hustedt. HUSTEDT 1955, p. 29, 9: 4, 5.
Plate 1I, fig. 10: 26.0 < 9.3 . 10 striae in 10 u.
Rather dubious, but resemblance is great. Thus in II:10, “Central area is
scarcely separated”, and striae are “‘slightly radiate throughout”, and again,
it has “more or less acute sub-rostrate ends”, properties characteristic of
N. meniscoides. Resembles N. peregrina var. meniscus, but differs from this
in that there is no central area and the course of the striae is also otherwise.
N. meniscoides has, previously, only been identified on the coast of North
Carolina (HUSTEDT 1955).

Navicula rotunda Hustedt. HUSTEDT 1945, p. 916, 41: 29.
Plate 11, fig. 11: 12.0 x 5.3 p. 18-20 striae in 10 p.
11:10 is somewhat more elliptically elongated than usual in this species.

Navicula modica Hustedt. HUSTEDT 1945, p. 916, 41: 21-23.
Plate II, fig. 12: 10.6 x 4.6 u. 16-17 striae in 10 p.
Found recent both in the Balkans and in North German lakes.

Navicula clementis Grun. A. SCHMIDT’s Atlas 398:12. BROCKMANN 1950, p.
18,2z 59,
Plate III, fig. 2: 31.5 x 11.3 p. 11-12 striae in 10 p.
Occurs in both fresh water and brackish water (HUSTEDT 1959 a, p. 289).
I have found it recent in my own material from Denmark, Sweden, Norway,
Svalbard, Iceland and Ireland, and fossil in Jutland (Vejlby) and in Zealand
(Aamosen).

Navicula exigua (Greg.) O. Miiller. var. signata Hustedt. HUSTEDT 1944, p.
287, fig. 14.
Plate 111, fig. 6: 30.0 < 10.8 p. 9 striae in 10 .
Typical specimen of this form, not often found, and first shown to exist by
HusTEDT 1944 in North German lakes.
Plate 111, fig. 3: 31.4 x 11.3 u. 9 striae in 10 p.
The striae in the middle of the valve not quite in agreement with the usval
type, but otherwise great resemblance.

Navicula hungarica Grun. HusTepT 1930, p. 298, fig. 506. A. CLEVE-EULER
1953 b, 111, p. 137, fig. 782 a.
Plate 111, fig. 4: 30.7 < 8.2 u. About 9 striae in 10 u.
II1:4 has central area developed as a distinct transverse band extending
to the sides of the valve, and the striae at apices distinctly convergent. This
agrees almost entirely with the form shown by A. CLEVE-EULER in illustra-
tion, 1953 b, 111, fig. 782 a.
A species with numerous forms which on the border-line could be mistaken
for forms of N. costulata Grun. In the typical valves of the latter all the
striae are strictly radial.
Plate 111, fig. 5: 28.0 < 7.3 u. 8-9 striae in 10 u.
Complies fairly exactly with II1:4.
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Navicula sp. Plate 111, fig. 7.
32.0 x 12.6 u. About 9 striae in 10 .
Defect valve with the one end missing so that the nature of the branches
of the raphe at the poles cannot be ascertained. Appears to resemble closely
N. constans Hustedt var. symmetrica Hustedt (1957, p. 289, fig. 41). This
variety differs from the species in having no isolated stigma in the central
area. N. constans (HUSTEDT 1944, 8:13) is found in interglacial kieselguhr
at Liineburg (HUSTEDT 1944, p. 284) and recent in Norway (FOGED 1960 b,
1:3).

Navicula hungarica Grun. var. liineburgensis Grun. HuUSTEDT 1930, p. 298,
fig. 509.
Plate III, fig. 8: 34.7 x 7.4 p. 9 striae in 10 p.
Not a very common variety. Found recent by HUSTEDT (1957, p. 293) in
the Baltic region, and fossil in kieselguhr at Liineburg (HusTEDT 1957, p.
293), in kieselguhr of Funen (FOGED 1954 a) and in kieselguhr of Jutland
(FoGep 1960 a).

Navicula costulata Grun. HUSTEDT 1930, p. 298, fig. 505.
Plate 111, fig. 9: 25.3 X 6.0 . 8-9 striae in 10 .
Typical specimen of this fairly widespread species.

Navicula graciloides A. Mayer. HUsTEDT 1930, p. 299, fig. 515.
Plate 111, fig. 10: 32.0 < 6.7 . 11-12 striae in 10 u.
Long, narrow form of the species.
Plate I1I, fig. 11: 19.3 x 7.0 u. 12 striae in 10 p.
Short, but otherwise typical form of the species.

Navicula diversistriata Hustedt. ?. HUSTEDT 1955 a, p. 28, 9: 6-9.
Plate I1I, fig. 12: 17.4 % 6.7 . 12 striae in 10 p.
The two valves are quite different with regard to the direction of the striae.
In the one, the striae are at right angles to the raphe, whereas in the other,
the striae are strictly radial in the middle of the valve. According to HUSTEDT
1955 a, p. 28 there is also a difference in the number of striae in the two
valves (16 and 12-14 in 10 w). In 111:12 there is no difference in this respect.
Both valves have 12 striae in 10 . HUSTEDT (1955 a) has found the species
fairly widespread in marine littoral in North Carolina.
A similar difference between the structure of the two valves has been ascer-
tained in N. antediluviana Hustedt (1954 c, p. 132, figs. 2, 3) which has been
found fossil (tertiary) in Rumania, and in N. sp. (FOGED 1959, p. 63, 4:
12 a, b) from fresh water (recent) in Afghanistan.

Navicula cincta (Ehr.) Kiitz. var. heufleri Grun. HUSTEDT 1930, p. 298, fig.
511.
Plate 111, fig. 13: 18.0 x 4.2 u. About 10 striae in 10 .
Small form of this fairly widespread variety.
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Navicula jessenii nov. spec. Plate 111, fig. 14.
Valvae ellipticae, apicibus acutioribus, 25-26 u longae, 6-7 u latae. Area
axialis angusta, medio in aream centralem parvam dilatata, striis binis medi-
anis paulum abbreviatis. Rhaphe recta, fissuris terminalibus ad idem latus
deflexis. Striae transapicales 9 in 10 u, valde radiantes, punctatae (lineolatae).
Valves elliptical with sharply rounded apices, 25-26 x long, 67 u broad.
Axial area narrow, extending in the middle of the valve to a small central
area, the two opposite striae in the middle being a little shortened. Raphe
straight, terminal fissures bent to the same side. 9 strongly radial transapical
striae, punctate (lineolate), in 10 p.
Plate III, fig. 14: 25.3 % 6.7 u. 9 striae in 10 u.
Tllustration slide: Hollerup 2205 (9). FoGeD collection (Odense).
Type locality: Hollerup, Denmark. Interglacial fresh water kieselguhr.
Resembles N. pseudogracilis Hustedt (1927, p. 224, 8: 4), but this is larger
(35-50  long) and striae “um den Zentralknoten weitldufiger gestellt”.
Dedicated to KNuD JESSEN, Professor, Ph. D., Danish botanist; a pioneer
in the modern exploration of the peat bogs.
Navicula pupula Kiitz. var. hollerupensis nov. var. Plate 1V, fig. 1.
A var. pupula differt valvis medio valde dilatatis, ad apices versus valde attenu-
atis, striis in media parte multo magis distantibus (14-15 in 10 p) quam ad
apices (ca. 24 in 10 p).
Differs from the species in having valves strongly extended in the middle
and sharply tapering towards the apices. Very great difference in density of
striae in middle of valve (14-15 in 10 «) and at the apices (about 24 in 10 ).
Plate 1V, fig. 1: 37.4 X 7.0 u. In the middle of the valve 14-15 striae, at the
apices 24-25 in 10 pu.
Illustration slide: Hollerup 2205 (34). FOoGED collection (Odense).
Type locality: Hollerup, Denmark. Interglacial fresh water kieselguhr.
Navicula laterostrata Hustedt. HusTEDT 1930, p. 301, fig. 521.
Plate 1V, fig. 2: 32.3 x 10.0 u. 14-15 striae in 10 p.
According to HusTEDT 1950, p. 401 this species is a characteristic guide
form in the case of post glacial deposits in North Germany. It is fairly
widespread recent, but rather rare. Also found in kieselguhr in Funen.
Navicula bacillum Ehr. HusTeDT 1930, p. 280, fig. 465 a.
Plate 1V, fig. 3: 27.3 x 9.4 u. 18 striae in 10 x in the middle of the valve,
denser towards the poles.
Density of striae rather greater than normal in the species (about 12-14 in
10 # in middle of the valve), but density of striae not so dense as in the
species N. bacilloides Hustedt which it resembles.
Plate 1V, fig. 4: 17.2 x 8.2 u. 18 striae in 10 x in middle of valve.
Almost identical with HusTeDT 1930, fig. 465 c.
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Navicula rotunda Hustedt. HUSTEDT 1945, p. 916, 41: 29. 1950, p. 353, 38:
35-39. 1954 b, p. 472, figs. 41-50.
Plate 1V, fig. 5: 13.4 x 8.7 u. About 16 striae in 10 u.
Very widespread recent, though not common. Also found in kieselguhr at
Randsfjord (FOGED 1960 a).

Navicula interglacialis Hustedt. HUSTEDT 1944, p. 286, fig. 27. 1954, p. 453,
fig. 16.
Plate IV, fig. 6: 18.0 X 8.7 u. About 15 striae in 10 p.
A very characteristic species which also seems to be very widespread recent.
Its occurrence has been ascertained in West Greenland (FOGED 1958), in
Finland and Sweden (HUSTEDT 1954 a), in North Norway (FOGED 1960 b),
in Iceland (FoGED, not published), and at Spitsbergen (FOGED, in press).
Also found in kieselguhr in Funen (Foged 1954 b) and at Randsfjord (FOGED
1960 a).

Navicula jentzschii Grun. HUsTEDT 1930, p. 310, fig. 556.
Plate 1V, fig. 7: 18.0 x 9.8 u. 15-16 striae in 10 .

Stauroneis thermicola (Boye Petersen) Lund. J.W. G. LunD 1946, p. 61, figs. 3
K-AA.
(Syn.: Navicula contempta Krasske. HUsTEDT 1930, p. 307).
Plate 1V, fig. 8: 16.0 x 5.0 u. About 20 striae in 10 u

Navicula hollerupensis nov. spec. Plate 1V, fig. 9.
Valvae lineari-ellipticae, apicibus late rostratis, obtuse rotundatis, 16-17 u
longae, 5-6 p latae. Area axialis angustissima; centralis parva, rotundata.
Striae transapicales radiantes, ad apices convergentes, satis crasse punctatae,
18-20 in 10 p, ad apices paulum densius confertae.
Valves linear-elliptical with broadly rostrate, obtusely rounded poles, 16-17
wlong, 5-6 u broad. Axial area very narrow. Central area small, rounded.
Transapical striae radial, converging at the poles, rather coarsely punctate,
18-20 in 10 u, somewhat denser at the poles.
Plate 1V, fig. 9: 16.7 X 5.3 u. 18-20 striae in 10 p.
Illustration slide: Hollerup 2205 (31). FOGED collection (Odense).
Type locality: Hollerup, Denmark. Interglacial fresh water kieselguhr.
Differs from N. grimmei Krasske and N. thienemanni Hustedt in having
converging striae at the apices.

Navicula hustedti Krasske var. obtusa Hustedt. HustepT 1950, 37: 30.
A. ScuMIDT’s Atlas 400: 57, 58.
Plate 1V, fig. 10: 15.3 X 4.7 p. 20-21 striae in 10 u.
Agrees fairly accurately in all respects with the illustrations given above,
which show valves with convergent apical striae just as in IV: 10.

Navicula iversenii nov. spec. Plate 1V, fig. 11.
Valvae ellipticae, apicibus capitatis, anguste productis, 20 i longae, 6-7 u
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latae. Area axialis angustissima, centralis nulla. Striae transapicales radiantes,
satis crasse punctatae, 15-16 in 10 u, ad apices densius confertae.
Valves elliptical with narrow drawn-out capitate poles, 20 u long, 6-7 u
broad. Axial area very narrow. No central area. Transapical striae radial,
rather coarsely punctate, 15-16 in 10 x4, somewhat denser towards apices.
Plate 1V, fig. 11: 20.0 x 6.5 . 15-16 striae in 10 .
Illustration slide: Hollerup 2205 (36). FoGED collection (Odense).
Type locality: Hollerup, Denmark. Interglacial fresh water kieselguhr.
Dedicated to Jons. IVERSEN, Ph. D., Danish geologist and botanist.
Navicula acceptata Hustedt.?. HUSTEDT 1954 a, p. 453, figs. 18-22. 1955, p.
398, 38: 66, 67.
Plate 1V, fig. 12: 12.0 x 5.3 u. 15-16 striae in 10 p.
This species which is fairly common in interglacial deposits at Oberohe has
striae almost at right angles to the raphe (“subradiantes vel ad liniam
mediam perpendicularis’).
I1V:12 has quite distinct radial striae. Determination therefore somewhat
doubtful.
Navicula sp.
Plate 1V, fig. 13: 17.4 x 8.0 u. 18 striae in 10 g.
Navicula paludosa Hustedt. HUSTEDT 1957, p. 286.
Plate 1V, fig. 14: 22.0 x 5.8 p. 14-15 striae in 10 u.
(Syn.: N. lagerstedti Cleve var. palustris Hustedt).
Navicula schonfeldii Hustedt. HusTEDT 1930, p. 301, fig. 520.
Plate 1V, fig. 15: 16.0 x 5.8 . About 9 striae in 10 .
Navicula vitabunda Hustedt. HUSTEDT 1954 b, p. 473, fig. 54.
Plate IV, fig. 16: 17.5 x 6.0 x. 20-24 striae in 10 p.
Navicula hungarica Grun. var. lineburgensis Grun. HuUsTEDT 1930, p. 298,
fig. 509. ScHuLz 1926, p. 207, fig. 86 c.
Plate 1V, fig. 17: 18.6 x 4.6 u. 10 striae in 10 g.
A somewhat extreme form of this variety, which according to the illustra-
tions in the given papers, all have radial striae, whereas the species and other
varieties have convergent apical striae.
OsTRUP 1899, p. 44 mentions to have found this species at Hollerup.
Navicula milthersii nov. spec. Plate 1V, fig. 18.
Valvae ellipticae, apicibus rotundatis, satis anguste productis, 1415 u longae,
6-7 u latae. Area axialis angusta, medio in aream centralem latiorem quam
longiorem circiter dimidiam valvae latitudinem attingentem dilatata. Striae
transapicales radiantes, medio ca. 20 in 10 u, ad apices versus densius confertae.
Valves elliptical with rather narrow drawn-out rounded poles, 14-15 u long,
6-7 p broad. Narrow axial area broadening in the middle of the valve to a
transversely extended central area covering about half the breadth of the
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valve. Transapical striae radial, in the middle of the valve about 20 in 10 .
Denser at the poles.
Plate 1V, fig. 18: 14.7 x 6.2 w. 21 striae in 10 p.
Illustration slide: Hollerup 2205 (36). FoGeD collection (Odense).
Type locality: Hollerup, Denmark. Interglacial fresh water kieselguhr.
Named after V. MILTHERS (1865-1962), Ph. D. h. c., Danish geologist, who
has yielded important contribution to the interpretation of the origin and
development of the Danish landscape.
Navicula rotunda Hustedt. HUSTEDT 1954 b, p. 472, figs. 41-50.
Plate 1V, fig. 19: 7.9 x 4.7 u. About 18 striae in 10 u.
Very variable species. (See 1V:5.)
Navicula excelsa Krasske. HUSTEDT 1930, p. 306, fig. 545.
Plate 1V, fig. 20: 12.7 x 6.6 w. 18-19 striae in 10 u.
Navicula vaupellii nov. spec. Plate 1V, fig. 21.
Valvae ellipticae, 12—13 u longae, 4-5 u latae. Area axialis angusta,; centralis
nulla praeter axialem prolongatam. Rhaphe recta. Striae transapicales subra-
diantes, punctatae, ca. 21-22 in 10 u.
Valves elliptical, 12-13 x long, 4-5 1 broad. Narrow axial area, no central
area. Raphe straight. Transapical striae slightly radial, punctate, about 21-22
in 10 u.
Plate 1V, fig. 21: 12.7 x 4.7 p. 21-22 striae in 10 p.
Illustration slide: Hollerup 2205 (36). FOGED collection (Odense).
Type locality: Hollerup, Denmark. Interglacial fresh water kieselguhr.
Named after C. VAuPELL (1821-1862), Danish botanist; the earliest real
Danish phytobiologist and ecologist, who also has made valuable contribu-
tion to the interpretation of the geological development of the peat bogs.
Navicula warmingii nov. spec. Plate 1V, fig. 22.
Valvae lineares, apicibus late rotundatis, 14-15 u longae, 4 1 latae. Area
axialis angusta, medio paulum dilatata. Rhaphe recta. Striae transapicales
paululum radiantes, angulum paene rectum cum rhaphe formantes, punctatae,
ca. 22 in 10 p.
Valves linear with broadly rounded poles, 14-15 x long, 4 u broad. Axial
area narrow, slightly broader in the middle of the valve. Raphe straight.
Transapical striae very slightly radial, almost at right angles to the raphe,
punctate, about 22 in 10 p.
Plate 1V, fig. 22: 14.7 x 4.0 u. About 22 striae in 10 .
Illustration slide: Hollerup 2205 (34). FOGED collection (Odense).
Type locality: Hollerup, Denmark. Interglacial fresh water kieselguhr.
Named after E. WARMING (1841-1924), Danish botanist and plant ecologist.
Navicula schadei Krasske. Sensu A. SCHMIDT’s Atlas 398: 32-35.
Plate 1V, fig. 23: 13.3 x 5.4 p. 22-24 striae in 10 p.
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IV: 23 has all the striae radial, resembling AS 398: 32-35, whereas KRASSKE
1929 gives that the striae are “strahlend, an den Enden konvergierend”. In
the text to AS 398: 32-35 HUSTEDT says: ‘“‘Die Abbildungen der von KRASSKE
beschriebenen Arten sind nach der Originalprdparaten bzw. nach Original-
materialen gegeben”. From experience it is often difficult, in the case of the
small species, to determine whether the apical striae are convergent or
slightly radial, as the impression obtained can depend on higher or lower
adjustment of the objective, especially when the valves are very much
crumpled.

Navicula similis Krasske. KRASSKE 1929, p. 354, fig. 15. A. SCHMIDT’s Atlas
370: 17, 18. 401: 8, 9. HusteDT 1930, p. 303, fig. 528.
Plate IV, fig. 24: 18.7 x 7.4 w. 12-13 striae in 10 u.
In spite of rather coarser striae than usual (about 16 in 10 ), IV:24 must
undoubtedly be classed with this species.

Pinnularia lenticula A. Cleve-Euler var. brevistriata A. Cleve-Euler. A. CLEVE-
EULER 1955, 1V, p. 56, fig. 1074 d.
Plate V, fig. 1: 54.0 x 10.8 p. 10 striae in 10 p.
CLEVE-EULER’s form is given as having 13-14 striae in 10 x, but otherwise
there is close agreement. A form belonging to the group Divergentes and
closely associated with the form cycle of P. microstauron var. lanceolata
Ostrup (1910, p. 98, 3:63) in which, however, the striaec are longer than
in V:1.
A. CLevE-EULER’s form is found only very rarely fossil in Sweden.

Pinnularia microstauron (Ehr.) Cleve var. ambigua Meister. OKUNO 1952, 26:
18, 19. HusteDT 1930, p. 320.
Plate V, fig. 2: 49.3 x 6.8 . 9-10 striae in 10 u.

Pinnularia karelica Cleve. HusTEDT 1930, p. 322, fig. 586.
Plate V, fig. 3: 28.7 X 9.5 p. 11-12 striae in 10 pu.
Smaller form of this, otherwise, characteristic species.

Pinnularia intermedia Lagerst. J. W. G. LuND 1946, p. 92, figs. 12 A, B.
J. BoYE PETERSEN 1928, p. 405.
Plate V, fig. 4: 30.0 X 5.6 u. About 9 striae in 10 u.

Pinnularia lagerstedti (Cleve) Hustedt. HUSTEDT 1957, p. 311.
Syn.: P. parva (Greg.) Cleve var. minuta Qstrup (1918, p. 36, 4: 55).
Plate V, fig. 5: 20.7 x 6.1 p. 9 striae in 10 p.

Gomphonema abbreviatum Agardh ?. Kiitz. forma. HusTepT 1930, p. 379.
Plate V, fig. 6: 30.0 X 6.0 u. 18 striae in 10 p.
It is quite closely associated to fo. inflata Hustedt (1953, p. 630, fig. 21)
from South Germany (fresh water, recent). The species is fairly rare. In
Denmark identified in lakes of Funen (FOGED 1954).

Gomphonema intricatum Kiitz. var. pumila Grun. HUsTEDT 1930, p. 375, fig. 699.
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Plate V, fig. 7: 20.6 x 4.6 u. 12 striae in 10 x.
Not typical.
Gomphonema sp.
Plate V, fig. 8: 37.5 x 8.0 u. About 15 striae in 10 u.
Almost identical with A. ScemIDT’s Atlas 240:4,5, which represents a
transitional form between G. acuminatum Ehr. and G. augur Ehr. Many G.
species are extremely variable, and cases of doubt in identification of them
are frequent.
Gomphonema gracile Ehr. HUSTEDT 1930, p. 376, fig. 702.
Plate V, fig. 12: 39.5 x 5.5 u. 9-10 striae in 10 u.
Axial area is somewhat broader than usual in this species.
Gomphocymbella ancyli (Cleve) Hustedt. HUSTEDT 1930, p. 366, fig. 681.
Plate V, fig. 10: 28.6 x 8.0 . 8-9 striae in 10 p.
Found only in sample No. 11 here at Hollerup. The isolated stigma usually
present in the central area seems to be missing here, but as this is sometimes
the case with regard to recent valves which can definitely be classed with
this species (FOGED 1960 c), the determination can be made with certainty
in so far as the other characteristics are present.
Amphora ovalis Kiitz. var. libyca (Ehr.) Cleve. HUSTEDT 1930, p. 342.
Plate V, fig. 11: 34.0 < 5.6 . 12-13 striae in 10 p.
Differs somewhat from the common type.
Amphora triundulata Ross. Ross 1947, p. 222, 11: 13.
Plate V, fig. 13: 20.0 x 4.0 u. 18-20 striae in 10 pu.
A species which seems to be very widespread (FOGED 1960 a, p. 202).
Syn.: A. normanni Rabh. var. undulata Krasske and A. duseni Brun.
Cymbella thumensis (A. Mayer) HUSTEDT 1945, p. 938, 42: 60-62.
Syn.: C. parvula Krasske (1933, p. 92, fig. 3). Fossil.
Plate V, fig. 15: 11.3 < 4.7 p. 18-19 striae in 10 u.
A small, very characteristic species previously found recent in the Balkans
and in North Germany (HUSTEDT 1945, 1950), in Sweden (A. CLEVE-EULER
1953 b, 111), and Iceland (FoGED, not published), and fossil in Germany
(KRrRASSKE 1933) and in Sweden (A. CLEVE-EULER 1953 b, I11).
Cymbellonitzschia diluviana Hustedt. HUsTEDT 1950, p. 395.
Plate V, fig. 14: 16.0 x 3.6 u. 7-8 carinate dots and about 24 striae in 10 u.
Less frequent here than in kieselguhr at Randsfjord. Fairly frequent recent
(FoGeDp 1960 c).
Nitzschia hollerupensis nov. spec. Plate V, fig. 9.
Valvae lineares, ad apices subcapitatos paulum attenuatae, 40-65 v longae,
4-5 u latae. Puncta carinalia 8-9 in 10 u, intervallis aequalibus disjuncta.
Striae transapicales 18 in 10 u, punctatae, punctis 20-22 in 10 u.
Valves linear, somewhat tapering towards the poles which are slightly ca-
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pitate. Length 40-65 u, breadth 4-5 u. Puncta carinalia 8-9 in 10 u, inter-
vals equal. 18 transapical striae in 10 x. Striae punctate, 20-22 puncta
in 10 p.

Plate V, fig. 9: 62.0 < 4.2 u. 8-9 carinate dots and 18 striae in 10 p.
Illustration slide: Hollerup 2205 (11). FOGED collection (Odense).

Type locality: Hollerup, Denmark. Interglacial fresh water kieselguhr.

A very similar species is common in some lakes in Djursland, Jutland
(FoGED, not published).



5. TABLE OF THE DIATOMS
FOUND IN DANISH
INTERGLACIAL KIESELGUHR

In table 5, p. 28, is given a list, in alphabetical order, of all the diatoms found
in Danish interglacial kieselguhr deposits (fresh water), up to the present
time. In the first vertical column are shown the species identified by GSTRUP
1899 in the kieselguhr deposits of Jutland. Following this there is a column
showing the species found in Funen by MoLLER 1943 and FoGep 1954. In
column 3 the species identified in the South Jutland kieselguhr deposits at
Vejlby (FoGeDp 1960) are shown. The following columns give the result of the
analysis of the samples from the Hollerup section. In the same way as in FOGED
1960, this section was divided into groups (Nos. 1-5, 6-10, 11-15, 16-18,
19-22, 23-27, 28-32, 33-36), and a final stage — the uppermost part of the
section — comprising 2 samples (Nos. 37-38). The figures give the number
of samples in which the particular species is found at each stage, and in
the last column the number of samples in which the species is found in
the Hollerup section. The figures in the Funen and Vejlby columns show,
correspondingly, the frequency of the species in the deposits investigated from
these localities. Nearest the edge (last vertical column) is shown the diatoms
found on investigation of samples from a kieselguhr deposit at Vellev,
about 2 km west of Hollerup. These samples were also taken 11.8.1949. The
kieselguhr deposit at Vellev is no longer quarried. Presumably this deposit
was formed at the same time as the Hollerup deposits.

From the last horizontal row of figures, can be seen the number of diatoms
occurring in the samples of the vertical column above each figure. The total
number of diatom forms identified in Danish interglacial kieselguhr deposits
is 467. Of these 18 species only have been identified by @sTrUP 1899, 3 have
been found by sTrRUP 1899 and MoLLER 1944, and 6 have only been observed
by MoLLER 1944. The other species observed by @sTRUP 1899 and M@LLER
1944 have all been found again in the material I have investigated, in which
the total number of forms identified was 440.
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~ hauckiona Grum: ; sos s ses v wes v s 65 6 ; 1 1 2
= ROISTE CIEVE. « orx o ciom s minie s a0 65 wisi s g 1 , 2 2
— hungarica GrUly ;oo s s me s s i o 56 s 1 i s s 1 1 .
— kolbei Hust. ........covuviuinennns 5 3 sd 2 ¥ .3 . 03 . 4 | +
= Janceolata Brébi . « viv s vom s swv sy vase s -+ 611915 4 1 . 1 2 4 3 .]120| +
— — var. elliptica Cleve. ............. + 3(30|5 4 4 2 3 4 3 4 2|31 +
— — VAL; rostrata Huste: cacs sawessnns 5 614 3 4 3 3 5 3 3 2(130]| +
= lapponica HUSE. «.vcuvwws cvvss i 21 1
— laterostrara HUSE .. s s vosvass sanes 9
— lemmermanni Hust. . .............. : 2
— microcephala (Kiitz.) Grun......... " - . . s 5 .
— peragalli Brun & Hérib............ + 21 1 2 4 2 9
= PIOHEHSIS HTBE, . on.ixvs. 5001500 50 615300008 5.0 1 1 1 2
— recurvata HUst: « s svmms wseens we s 2 & R . @
— ostrupi (A. Cleve) Hust. ........... 12 1 I 1 2 5
~ daui MOV: SPECsrs v xste v s s wmas 5 wers : 2 2
Amphipleura pellucida Kiitz. ......... + . il & & s = = . . $
Amphora ovalis Kiitz. . .............. + 110|165 5 5 2 '3 5 3 3 1|32 +
— — var. libyca (Ehr.) Cleve.......... + (1012014 5 5 3 4 3 4 4 2|34 +
— — var. pediculus Kiitz.............. -+ 812615 5 4 3 4 5 5 4 2|37 +
= perpusilla GEum. ; s v v o wee v s muwie s s woni s + 5 1 1
— TPiandalata ROSS) : 5. ¢« o a » wivis 5.5 oie 4 1. 3
= YeelE BT 5 v v v wies 5 wow v 8 wwvs s 8 1 1
Anomoeoneis exilis (Kiitz.) Cleve var.
lanceolata MRYET: o5 « s.oo s v s s swin s : 1
= SCUIPEE BHE. ©cvcr o s are g svieg s 55 fosie s + :
— serians (Bréb.) Cleve . ...ssasveumqs 1
— — var. brachysira (Bréb.) Hust. .. ... p S 2 .. . . . g
— sphaerophora (Kiitz.) Pfitzner ...... -+ 1 s 2 3 2 2 2 1 113 ] +
Asterionella formosa Hassall ......... + | 10 5 4 1 I 1 12 | +
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R 3= w w4~ N v | ®
AR IERPERS R SRS 4E
B lEcl|Bels 53 2 2 3 2 2 2|5 |5
253|788 &8 8 8 8 8 8 8 8|3 |3
Q |RC|>CT|Z 4 Z Z Z Z Z Z Z = >
Attheya zachariasi J. Brun........... 314 2 6| +
Caloneis alpestris (Grun.) Cleve ...... g R B ; " 1 :
— amphisbaena (Bory) Cleve ......... ; 1 L] T 5 L 1 I 4| +
— bacillum (Grun.) Cleve ............ + 111413 1 1 2 4 1 1|13 | +
— — var. lancettula (Schulz) Hust. . ... 2 2
sz it e FOFIOA (L3 15) v v wi s S wiong 95 2 : 1 1
— latiuscula (Kiitz.) Cleve . ....osvanes + | + ¥ S " .
— schumanniana (Grun.) Cleve ....... + . 3 1 x 6
— — var. biconstricta Grun. .......... 9 3 0 L oa s % P | 2 ‘
— silicula (Ehr.) Cleve. ....ccvonseune + 3l 11|44« & 1 1 1 1 3 2 18 | +
— o~ L, GlpIAa CIeVE ;.siv s svis oo wras sonis 1] s . 5 ;
— — var. gibberula (Kiitz.) Grun. ..... I ~ 2 v L ow s 4
— — var. truncatula Grun. ........... 1 2 1.1 1 6
— = var. ventricosa Cleve .. ... oocnsan 1 )}
Campylodiscus noricus Ehr. var. hiber-
rica (BBr.) GIumu. s ssis s o sis e § sn s 50 -+ 4 112 1 Z 6 | +
Ceratoneis arcus Kutz. .............. 5 Ll . « &+ 5 w = 5 = s ; 5
Corcooneis diminuta Pant. . vx i s wwo e s i 712915 3 2 2 1 4 1 4 2|24 +
— disSenlis SChUL. .. . o oo covssmssos + 2 613 2 1 1 4 2 2 1|16| +
— pedienlus Bitiien s i sons s sios s o s o . 7 .5 51 2 3 3 4 4 1/|28]| +
— placentula Ehr.................... o= 91325 5 4 1 4 5 5 3 2|34]| +
— — var. euglypta (Ehr.) Cleve ....... 3 -+ 3 4 5 3 3 5 8 2 28 | +
— — var. lineata (Ehr.) Cleve......... + 5 2 1 2 3 8| +
— scutellum Ehr. var. parva Grun. .. .. s s & & = i : 1 5
— thumensis A. Mayer............... . . 211 1+ 1 32 1 2 1 2 12 | +
Cyclotella comta (Ehr.) Kiitz. ........ + | + 5/5 5 5 3 4 5 5 4 2|38+
— — var. oligactis (Ehr.) Grun. ....... " . ol » = Lk 4 § s 1 .
— kiitzingiana Thwaites.............. + 2(11 13 5 4 1 3 4 3 1 2|26 +
— — var. planetophora Fricke......... . 1 (1415 5§ 3 2 3 2 1|22 +
— — var. radiosa Fricke ............. + 2 114 3 1 212 1 1|15 +
— — var. schumanni Grun. ........... .10 28] . . . 5 . .
— meneghiniana Kiitz................ + + 12 2 2 o201 1] 10 .
— .ovellata Pants csq o s 45 5 8 s s weid o6 “ 3 2 2 2 9| +
— operculata (Ag.) Kiitz. ............ + . 1 1| 4+
— pseudostelligera Hust. . ............ 5 1 1
= striata (KU1Z.) GIrUB. o« v ova s sas oo 7
— — var. bipunctata Fricke........... 2 ; 31 s s @ B u . ¢
Cymatopleura elliptica (Bréb.) W.Smith | -+ 8 2 4 2 2 21 4 2|21 | +
— solea (Bréb.) W. Smith............ + 9 . |4 5 5 3 3 4 5 4 1|34/ +
Cymbella acuta A. Schmidt . ......... . -
— aequalis B, Smith, ..o vonevsonenms + . # s o e o ; ;o s ;
= affinis KAZ: <505 swsins snsis s ek saws + 81175 4 4 1 2 3 4 1 1|25]| +
= IR U rvivie o «cnsonein wwsins o s § 5 508 + "
— amphicephala Naegeli ............. +
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a | gz =

2| 8|2 |2 73885 8% 58

o lg Qe LA & 28 28 8 9 K| "

ElegleRB|le &« 4 ¢ & & & & #| B | =

§|ES(BE|Z2 2 2 22222 2|8 |8
Cymbella angustata (W.Smith) Cleve. .| + : sl @ : 5 : .
— gspera (Bhr.) CIeve «us ¢ suss vmn v v s + 5 512 1 2 1 3 4 13 | +
— austriaca Grun. var. densestriata

(DRI o b o 3 o 0 SRS RS +

— cesati (Rabh.) Grun. .............. . ) T Fw & & : - ¢ 4
— vistula (Hempt,) GEUD: .« 0656 05 s6s -+ 91265 5 3 2 4 4 5 4 2|34 +
— — var. maculata (Kiitz.) van Heurck | -+ . Ll ¢ w .o
— clspidate KOEZ: «ooeesniiswammismn + 71@]l1 I & « 1 2 2 i s
— cymbiformis (Ag.? Kiitz.) van Heurck| -+ . 20 ¢« T X m & = T 3| +
— ehrenbergii Kiitz. . ................ + 9 112 4 2 3 1 3 4 4 1/|24]( +
— gracilis (Rabh.) Cleve . . v s s v s s wos i 1 1
— hebridica (Greg.) Grun. ........... S s MIB ] &« = & a ; : . p
= helvetica KBtZ: . ; s 50045 5 s 6 50 83 3w 5 -+ 61514 4 3 2 1 1 1|16 | +
— — var. compacta (Qstrup) Hust. .. .. T ¥ 1
~ hustedtii Krasske . «c: s swis swn s sams " : (| 2
— lacustris (Ag.) Cleve .............. + 1 y
— laevis Naegeli v sovivs so st sommesmas ¢ 1 sl 3 w & = " .|+
— lanceolata (Ehr.) van Heurck ...... + 110|145 4 3 2 3 4 5 26 | +
~ ot QMO s 65 5066 & 065 STEADEE -+ . z ; s 5
— leptoceros (Ehr.?) Grun............ + | 10 1 & & 2 +
— microcephala Grun................ s . |« 1 s - 1
— naviculiformis Auerswald .......... + | + 12 1 1 2 1 . 7
— pbtust GIELOLY: v s s5.v5 w565 sbims § T -4 3 4 (1 « ¥ ¥ 1 4
— parva (W. Smith) Cleve ........... 1 5 1 ) 1
— perpusilla A. CleVe....... s v.civ o vivn s s 00 5 5 I s & « 1 1 2 2
— prostrata (Berkeley) Cleve ......... + 511911 &5 1 u 7| +
— reinhardtii Grun. ................. . . | 3 4 . 1 1 6 ;
— sinuata GIregOTY . & » «v v s siws & ww v s vy + 2(2914 2 2 . 3 4 15 | +
— tumida (Bréb.) van Heurck ........ 2 1 1 2 6
— thumensis (A. Mayer) Hust......... 1 i 1 .
— tumidula Grun.................... 5 s 2 & 1 2 2 . . 7| +
— turgida (Greg.) Cleve ....:cois00ume " 712714 2 3 1 1 5 3 1]2 (| +
— ventricosa KUtz.........ccvvniunnn -+ 91265 4 5 3 4 4 5 4 1|35 +
Cymbellonitzschia diluviana Hust.. . . .. 12 1 3 4
Denticula tenuis Kitz. .............. 2] e = % " . 5
Diatoma elongatum Agardh.......... 3 1 2 1 1 8
— — var. tenuis (Ag.) Kiitz. .......... - g 11 .. 2
= VHIZOEE BOEY: s.0re 6 5:0m-0 sonsons anconsn 958 3 &« 4 1 2 7
— — var. producta Grun.............. . ; 2 T 1 4
Diploneis domblittensis (Grun.) Cleve..| + | + ) s
— — var. subconstricta A. Cleve. ...... + | + all % 2 & s s ‘ 2 .
— elliptica (Kutz.) Cleve............. + <M1l & 211 1 2 2 13 | +
— interrupta (Kiitz.) Cleve ........... 1
— mauleri (Brun) Cleve. ............. +
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=) e | o
Sl i B s B O B =
z |[E3|58|8 & 8 &€ &8 & 8 & 8| s 3
B RS |d& &2 2 Z & Z & & 4 = >
Diploneis oculata (Bréb.) Cleve ....... ; 3 & » . I 1 - 8
w ovalis (Hilse) CleVe .. . cocvinmnsass gl1ol5 3 2 2 3 2 1 21|20
— — var. oblongella (Naegeli) Cleve . .. 1 y . . " ‘ . .
— puella (Schum.) Cleve............. I 211 1 1 1 4| +
— smithii (Bréb.) Cleve var. pumila
CGEIR.Y IS oen o1 s #0555 5 428 505 @ Sndion: = -+ y
Epithemia argus KUZ. .. o« oo vmmssens C = ; Lle = « = ‘ q & ; .
— hyndmanni W. Smith.............. 8(2714 5 1 2 2 4 3 3 1|25]| +
— intermedia Fricke......ccoonvisnes " 1 1R 2 3 = 1 ¥ 2 « 8| +
= Sores B Z o s 5w 3 505 6 5 550 5 8 8 s g 5w oom -+ 81275 5 5 3 4 5 5 4 2|38 +
— = Var, gracilis HUst, ... .vosvisns : ; 12 s+ 1 = s & & 3 +
— turgida (Bhr.) Kiitz, .. c.i0mnvves -+ § 513 5 4 3 4 5 4 2 1]31|+
— — var. granulata (Ehr.) Grun. ...... 5 . <12 3 1 1 1 21 .11} +
~ zebra (BRr.) KUtZ: o o s o5 5 5 snssos -+ 5(24|15 4 5 3 3 4 3 3 2(32]| 4+
— — var. porcellus (Kiitz.) Grun....... 3 Sl s L & =« i S | -+
— — var. saxonica (Kiitz.) Grun....... 5 41305 3 58 2 4 5 § 2 233
Eunotia GPeis BhE.. ..ccvvooransrsants + | + s M
— — ‘var. bidens Grulis - < « s v v 5w s 3 1 1
= XS KULZ. o = wiev s e 55 w0605 0 o 5 . 1 | = " ’ §
- gracilis (Ehr.) Rabh............... 2 3 1 p 1 5 y
— lunaris (Ehr.) Grun. .............. 1 1 1 1 1 . 1 « 4 6| +
— — var. subarcuata (Naeg.) Grun . ... 1 1
— monodon Ehr. var. bidens (Greg.)
W Siniths s 55,60 & wean o s 535w s 9 . 2
— — var. maior (W. Smith) Hust. ..... + 5 X
= parallela BOE: ..o oo vnnnviososvinnis + s : 1 1
— pectinalis (Kiitz.) Rabh............ + 1 2 z "
— — var. minor (Kiitz.) Rabh......... 1 4 1 |
— — — fo. impressa BAT. .5 s oswsenwes 2 v e 5
= PPAEPRPIE BOE. . . vooo s sora s g s b aiusa I | s s 1 1 2
— sudetica (O. Miiller) Hust. ......... : 2.1 1 1 2
= tenella (Grun.) HUSt.. « v s 200+ & sies 1 :
= friodon B s o5 56 5 o sipe 2 swie s s gos 2 " i
— veneris (Kiitz.) O. Miller.......... 3 1 1 2 4
Fragilaria bicapitata A. Mayer ....... 5 s 1|+ 2 1 3| +
= bidens Heiberg ... u covusivisisnes + 8 - | 1 4 5|+
— brevistriata GIUN: «cicv v wsvasvns + 1130] = « & @ i " .
— capucing DESMAZ: v wos s wis s osion s - 211914 3 3 1 3 2 2 18 | +
— — var. acuta (Ehr.) Rabh. ......... -+
— — var. lanceolata Grun. ........... + 3 sl e @ 2 .
— — var. mesolepta (Rabh.) Grun. ....| . 3 2L 1 & = = 2 4 "
— construens (Ehr.) Grun. ........... + (10245 5 5 3 4 5 5 4 2)|38(+4
— — var. binodis (Ehr.) Grun. ........ 91194 4 4 3 4 5 4 2|34 +
—= — var. subsaling Bust.. c « s sion s o siai s 5 7 1 I 3 2 2 1] 10
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2182 los T TRRERE|E
BlEgiBels 53 153 ¢ 22|53
§|22F2|2 2222222 %|¢c|8
Fragilaria construens var. triundulata
REICHEIE & i o nimoses 528 4 5.6 5 510 3§ bmw 16 + | 10 .14 5 5 3 4 5 2 4 2|34 |+
— — var. venter (Ehr.) Grun.......... 8145 5 5 3 3 5 4 3 2|35| +
— crotonensis Kitton . . .............. Vi 6|5 4 5 s =l 10
= inflarg (Heid.) Hust: o o ¢ s www s 5w 40 . ; i 1 1 2 = 5
— intermedia Grun. ................. + +11 1 . 2 3 1 2 2 1]13 3
= lapponica GIUN. ;. ssvmcesvivsones . 2 .5 5 5 3 4 5 4 1 2|34 4+
— leptostauron (Ehr.) Hust. .......... =] S 7 1 o 2 3 6| 4+
= — var. dubia GIun:  vimos swess s s + g || a . I & 11 +
= PInata BOT: i o « oo swoe somioss 4 41578 4 . 8 8|1 1 1 2 e
— — var. intercedens Grun............ -+ .
— — var. lancettula (Schum.) Hust.. . .. + s le = 4 s i @ s y ;
— vaucheriae (Kiitz.) Boye Petersen ... 911612 4 3 1 « 1 3 1]18] &%
= virescens Ralf§ . v vsvvsvwviomsn 4 (2311 3 3 3 3 2 1 16 | +
—~ = yar. capitata Keasske ... cooe auwes 2 ’ 5 8 .
= = var., elliptica Hast.. s« . sos sosww s 6 1 | 2 2| =k
— — var. subsalina Grun. ............ 6 . 1 1
Frustulia rhomboides (Ehr.) De Toni . .| . 1
— — var. saxonica (Rabh.) De Toni ...| + 1 . .
= vulgaris Thwaites. : . csovscvwosnwes s . 1 1
Gomphocymbella ancyli Hust. .. ...... ‘ sl=®ls » & &8 & ¢ w = 1 3
Gomphonema acuminatum Ehr. . ... ... + 5 715 2 1 1 1 3 5§ 2 :[20] 4+
— — var. brébissonii (Kiitz.) Cleve.. ... . 8 6|12 5 4 2 2 3 3 3 1|25 +
— — var. coronata (Ehr.) W. Smith....| + | + 1.1« 3 1 2 . L 1 . 8 .
— — var. trigonocephala (Ehr.) Grun.. . 3111(1T 1 2 1 11 2 9 | =
— — var. turris (Ebr.) Cleve . .c....c... 8 2 1 1 P | 8\ &
RN 0 (40T ) O ——— . " 5 el & = w» w 2 % v W 1
- angustatum (Kiitz.) Rabh. ......... -+ 8 33 2 41 2 3 3 1 1]20 "
— — var. producta Grun.............. ; 2 ==
= GUBHP B o oo wieomms smss o iboiins s & 8ad + . . .
— — var. gautieri van Heurck ........ 8 1 11 1 4
— bohemicum Reichelt & Fricke...... 1} © & m s & . . g
w ConStriCtum BRT . s s s me ¢ 5 wes o wisi v o E F 414 4 2 1 2 2 4 . 1|2 +
— — var. capitata (Ehr.) Cleve........ +|10]25]2 4 321 3 5 2 123 +
= gracile BhT .ox s s s s smr ¢ sams v s -+ 1 813 2 4 2 2 1 4 1 1|20 +
— intricatum Kutz................... + 4 «13 3 2 1 111 1 13 | <
— — var. dichotoma (Kiitz.) Grun. ....| . 3|3 1 3 2 4 3 2 18 | +
- — var. vibrio (Ebr.) Cleve... ....su.s + .
— — var. pumila GrUD, . ....co00uee.. , il & = @ @ o w @ 1 .
= lanceolatum BT ovus 2 50s s vvms s : 7 712 3 3 1 1 4 1 1|16 +
— — var. insignis (Greg.) Cleve ....... + . . 1 11 3 3
= Jongiceps BB, ¢ wm v s 5o s ¢ i 3 v » 1 1 1|+
— — var. montana (Schum.) Cleve fo.
SHECICR CUUN s + 55164 5 w3 5 4w ¥ ik 3 i 1 1 2 +
— — var. subclavata Grun. ........... -] 2 1 L <
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31 3 % (72T T B S o B - N -1 =
2 &3 w 27T T YTYTTTTT
g |22 B|2 ¢ 22283 8 3 K| i
B |ERI28| % & 4 & v & @ @ o | 8 [ B
B ES|ES|2 2 2 2 2 2 2 2z 2|8 | 2
Gomphonema longiceps var. subclavata
fo. gracilis TIOSE. « o0 me meemdd s on 1 T I - = .
— olivaceum (Lyngb.) Hust........... 5 6|l10]|5 § 2 2 2 2 4 3 2|27
— olivaceoides Hust. ................ 1 P I L . 2 .
— parvalum Ktz couoswsvsemenons s 3 9(1 2 1 1 2 §5 2 14 | +
— — var. micropus (Kiitz.) Cleve...... 4 2 2 2
— — var. subelliptica Cleve........... 2
= PERTFICOSTIY GIER. o wievs o vmein & 5oasoim wes 2 . .
— abbreviatum Ag.?. Kitz. forma ....| . ' I | . 1
Gyrosigma acuminatum (Kiitz. Rabh. ..| - + |11 T - - s I & 3 i
= difenuatum (Kitz.) Rabh. (oo nunins 4 | 10 115 5 4 3 4 5 353 4 2|37 +
— Kkittzingil (Grun.) Cleve. ..., .o wcmc s I . 1 . 5 . 2
— spencerii (W. Smith) Cleve........ ’ . 2 3 3 3 1.3 21 18 | +
= = Var; nodifera Grui. . .. s w05 . 1 s . : ; .
Hantzschia amphioxys (Ehr.) Grun. ...| - | 2 2 4 +
— — fo. capitata O. Miller. . .oucoes s s 1 1
=~ — Var. maior GIUl.. . euyeenesvese . 1 2 2
Hyalodiscus scoticus (Kiits.) Grun... .. 1
Mastogloia elliptica Agardh var. dansei
(Thwaites) Grun..«:::zisssssssvss + | 4 1 1
— smithii Thwaites var. amphicephala
U s sen i oo sswmias e sa mw v s mmi vy -+
— — var. lacustris Grun.............. + B T R ;
Melosira ambigua (Grun.) O. Miiller . . " 813 4 1 1 2 2 4 3 1]21
— arenaria Moore ........... ... ..., + | 10 S|15 5 3 31 3 4 2 2]28{| +
~ distans KOZ. « .. cooipmmsismeinmes ~+ 1411 1 1 2 5
— — var. lirata (Ehr.) Bethge......... s 17 1 i ;
- — — fo. lacustris (Grun.) Bethge.. .. g (| . R | & 1 .
- granulata (Ehr.) Ralfs............. + (10| 35|5 5§ 5§ 3 4 S5 3 2137 | 4+
— — var. angustissima O. Miiller. ... .. 10155 & 1T 2 3 2 2 1|25 | +
— islandica Q. Miller . i s ivwiawss 12 i @ 3 ; .
— — subsp. helvetica O. Miiller ....... . | 20 I 1 1 5
= italica (Bbr.Y Kiitzs oo qsmvs smsssmes -+ 6 slflw & o L 5 3 & % 1 3 3
— — subsp. subarctica O. Miiller. ... .. 3312 4 1 3 3 4 1 2 1121 <
~ undulata (Ehr.) Kitz. %...000 00000, . 4 . 4 2 3 2 1 1 1|14
= VRS G I A i ssva st w3 s s 5o -4 5(1]10(4 4 4 1 1 5 5 4 2| 30 -
Meridion circulare Agardh........... -+ 3T 2 1 2 2 2 3 1|14 ]| +
— — var. constricta (Ralfs) van Heurck . 1 . 1 1 3
Navicula acceptata Hust. . ........... 1 1 1
= americang Bht.. soovs vpvsvmmeymwss . ; g le 1 & = g & B 1 3
= OEHed Ralliies o000 968w o viwod o + 2 1135 3 2 1 3 2 117 +
— atomus (Naegeli) Grun. ........... ‘ 1 . & 4 s 5 " s .
— bacilliformis Grun. ............... -+ 7 3138 2 . 2 1 I 2 1 16 | -+
— baeillunt BRI s wass 0w 09w o5 s ey s + 91105 § 5§ 3 4 3 35 2137 +
— — var. gregoryana Grun. .......... 1 1
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o 214510 T L & & b b oA L L
§[ES|®S|z2 22 222 22z 2|& |8
Navicula cari Ehr. var. angusta Grun. . Ile = s a ; .
—~ 0ertd BXUSty cow e x soms o v wmes v awoe o o ma s s 411 1 1 1 1 5
— cincta (Bhr.) KUtZ. ... owes onssomss 2 g 0 . = " . 1
— — var. heufleri Grun...........c... g 2 311 3 3 1 14
— clementioides Hust. ............... 1 slwe L < 5 2 ; 1
~ clernentis HUs e s v s s mun s v g5 smis I3t 1 1 1 L 1 1 3 10
— hartzii NOV. SPEC. .. .....ouiiu... 1 1
— hollerupensis nov. Spec............. 1 = 1
= Iversenii DOV SPECis « v wwvi v wu s apern s 4 1 1
— Jessensi N0V SPeCs s sismmusamannmis ; 1 ¥ § @ 1
= cocconeiformis GIeg ... voveswwn o 9: 1 1 2 4
w CONSTaNS HUOBE. . ..«c s i asiiis 50ESmses s A 2 . . .
= igostulata QN «u s o ws vavs s s mws s + [+ ]15]14 4 1 1|10
— creuzburgensis Krasske............ 1| s . 5 s
— crucicula (W. Smith) Donk......... . 1 1 I 1 4
— — var. obtusata Grun.............. 1 o il & & @ "
— cryptocephala Kiitz................ + 3 9|12 1 2 2 3 2 .« 4|12 :
— — var. intermedia Grun. ........... |2 2 1 2 3 . 2 1|13
— — var. veneta (Kiitz.) Grun......... gllw W w2 « b L s 4
— cuspidata Kitz. .................. o 6 313 5 4 3 3 4 5 2 1(30] +
— — var. ambigua (Ehr.) Cleve ....... 3 s 1 1 i
= eeussis DSEEUP: o socemee v wve somm wioimes . . | . g w9 1 =
— dicephala (Ehr.) W. Smith ......... + 211 3 1 1 1 2 1]10| +
— — var. subcapitata Grun. .......... + "
— digitoradiata (Greg.) A. Schmidt....| + 2 ’ i
- diversistriata Hust o oo omw s soon smns . 1 1
= GISTARCTE TIUSL.... . oo o 0 weses & 3ics & it » ’ no - ; 1
— exigua (Greg.) O. Miiller .......... 1 2 4 2 s 2 10
— — var. signata Hust. .............. . 1 1 3 2 8
— explangta Hust v comaswmas smas : - 1 N | 4
— farta Hust. . ....... ... ... ...... + 12 : 3
— festiva Krasske: . wosssspsssmesvmns 3 ; s 5 = & = 1 & = 1 :
= GaSErr BRE. o o« wocn s s o v a v wn momn + 9 6|5 5 2 2 2 3 41 1|25 +
— gracllis BRT: vssvmassimms smmammis + 5 4 2 . 1 . 2 1 1|1L]| +
— graciloides A. Mayer.............. 7 5 4 5 2 4 5 3 4 2|34/| +
— gregaria Donkin ................. ; 5 : 1 1
— hasta Pant. ...................... -+ 3 12 . 2
~ HUAGariCa GBI U s.c 00 5 wos 4 5508 5505 0 3 §l2 2 > P 4
— — var. capitata (Ehr.) Cleve........ ‘ 2 7|2 3 2 3 3 3 L{1IF]|
— — var. liineburgensis Grun.......... + 8118 |2 1 3
— hustedtii Krasske var. obtusa Hust. . 2 b s = 1
— inflata Donk. ........ ... ... ..., " ; 1 2 ; 8
— interglacialis Hust:: « s cwessossswsss 1 1 2 2 .
— integra (W. Smith) Ralfs .......... -+
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Navicula jentzschii Grun. ............ + 3110 1 1 3 5
— jdrnefelti Hustoeovsvmsosmsissmssasn 26 1 3 4
— lacustris Greg. ... 3 1 - 1
— lagerstedtii Cleve var. palustris Hust. | Al s & = 1 : .1 2 .
— lanceolata (Ag.) Kiitz.............. + 4 1|5 41 . 2 1 4 2 1|20} +
— larerosmrara Hust: s svvizssssamoass 1 <12 4 1 2 1 2 . 11131 -+
— menisculus Schum................. 4 62 1 ” 1 1 1 6| +
— — Wars obtisa Host o s s isaesias 4 S8 . - 1
= IMERIZE DOV SPEG: s auws « s s w sima v o 1 2 1 ¢ 4
— milthersii NOV. SPeC................ R .1 1 .
= menisens Sehum, . vvvosmossmassss ’ 2 2 1 2 1 8| +
— minuscula Grun................... 1 . . .
= modica: Husts suw s s smp s veme s ps 1 N 1 2
— mutica Kitz.. . ................... . . I . L. 1 .
— gblongn K Zu o oo amos wxe sy opms s o6 + 9 114 5 5 3 3 3 5 4 2|34| +
— opportuna Hust................... . 2] s w o« w . s s .
— oppughigta Husts « v sov s vmv s vnms g5 2 91015 5 4 2 2 5 3 1 1|28] <
— paludosa Hust. ................... -+ . 1
— peregring BOT: s s gms e see vs o s o ; 2
— — var. meniscus Schum. ........... -+
— — var. menisculus Schum........... = : Sl m o om . . . . 2
— placentula (Ehr.) Grun............. 3 {2 1 1 2 1 3 2 . 2|14} 5
— — var. jenisseyensis (Grun.)........ . .o 2 1 o i 4
— — var. latiuscula (Grun.) Meister . .. 3 12 2 5 1 3 1 . 9 .
— — var. rostrata (Mayer) ........... 5 412 2 2 2 2 4 3 1 1|19] +
= profracta GIUL: o cssvsuwnssmuiss 3 s 1 I 1 : 3
— pseudobacillum Grun. ............. i . | 1
— pseudoscutiformis Hust. ........... | I3 = = 1 2 4 7 3
— pseudotuscula Hust................ . 1 413 2 1 . T . T
— pupulg Ktz svvvivessswssszssses + 51104 5 3 2 4 4 4 1|30 +
= G CAPHAtE HUSE .o« aonv v siin o m 4 111 3 1 1T 1 1 1|12 %
— — var. rectangularis (Greg.) Grun. .. 1 1 1 1 . 3|+
— — var. hollerupensis nov. var........ . . : S . 1 1 .
— PRAIOSH KT sevc ¢ 3 movrs 5 3505 5.6 9w 5 5.5 + 6|13 4 3 3 2 3 5 3 . |28 +
— reinhardtii Grun. ................. -+ | 10 6|3 3 J 2 3 1|13 <
— rotaeana (Rabh.) Grun. ........... 1 A . 2 2
= rotunda Hust.cco o s ssn vomisswns s o . 811 « 1 & s I 3
— rhynchocephala Kiitz. ............. + . 2 2 2 2 8
= salimarum GO s 5 vse 3 g0 3 05078« g 1 s | 2 8 ® s : - s o
— schonfeldii Hust. ................. . 81265 5 5 2 4 5 4 2 2|34 +
— scutelloides W. Smith ............. SR 5115158 31 2 3 3 2 3 2|24 +
— similis Krasske................... . 1 1
= subhamulata GTUNG s vssmssvmsins 1 = 1
— — var. undulata Hust. ............. 2 2
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Navicula subrotundata Hust. ......... 2 1 « & 1 3 i i & 7 3
= fsea BRE, . o «5 w5 s vvnsonmsnas - 612614 2 1 1 1 1 1 4 1|16 +
w = SO PRIAOY FIASE: o000 g0 o0 56 w9 505 6(30|14 2 2 2 2 2 3 4 1|22+
— variostriata Krasske .............. 1 3 3 4 3 13 | +
= WERTHEIS KINZ, s & 5omsse) soioindss o fedits, o508 ” T & s " . g '
= el BT s e e 5 oo i e 676760 . 4 312 1 1 2 4 3 3 16
— — var. radians @strup . ............ + ’ P . S . .
— vulpina Kiitz. ....... 3 S B S e S - 3 35 3 3 3 3 4 2 1|27 +
= Vitabunda HOBL. . » o s om0 dodiivons : 1 1
— vaucheriae Boye Petersen.......... 1 s 1
= yaypellii HoV. SPEC.. « « s sww o v & v b § 1 1
— Wwarmingii NOV. SPEC. .............. 1 ; 1 2
= BPy NTTE 3 T 0 e § wisonie s wicipns 610 e & i . 1 1
= SO IV 5 03)s e ¢ am 4 9 s ¥ w3t o 88 1 1
Neidium affine (Ehr.) Cleve var.
amphirhynchus (Ehr.) Cleve........ 1 1 2
— binodis (Ehr.) Hust.. . . ssv o vss s e s . 1 1
— bisulcatum (Lagerst.) Cleve ........ - v o @ 5 ¥ m & 4 -
~— dubium (Bhe.) CleVe .o .o wivasmmes + 3 .l4 51 21 3 2 2 2(22] 4+
— Gridis (BRT.) CleVE « i - cvvvvanonones + 3 3123 21111 . 1|12+
— — fo. vernalis Reichelt............. 4 2 2 2 21 2 1 1|13 +
— — var. amphigomphus (Ehr.) van
HEUtCks sos 4 s v 55 w39 & 6 wwmm ¥ 4 woai & dei 6 5 . 2 4 i . 1 1
— — var. ampliata (Ehr.) Cleve ....... -+ 1 1 2 y
— — var. capitata Molder............ ; +
— ladogense (Cleve) Foged .......... 1 ; :
— 0. CILHR) 555 vama s v sgep v am g5 sins ss : X 5 « & @ 1 g
Nitzschia acuta Hantzsch............ ; .12 4 2 , 1 3 1 1 .114] +#
. @PRIBIA GEUNG 4i0v ¢« 5508 6 minis o misi s o |+ 3(4 3 . 1 2 . 21 1(14]| +
— angustata (W. Smith) Grun......... -+ 1 215 5 41 2 4 2 2|25
— = VAl acutqd GEUD. .« .o ovms ciorvos s 5 3 1 1 2
= dernticala GER 40« soiey s wio v oy« s -+ . . i B ”
— dissipata (Kiitz.) Grufl.. oo connees 1 311 1 5 2
= frustulum ROZ: v vvmmes svmi vomeis 5 8 2 " ; 2
— — var. perpusilla (Rabh.) Grun. .... 3 3 1 1 2
— gracilis Hantzsclic s « ss s vio s vamass 1 2 1
— kiitzingiana Hilse................. 5 1 1 i
— linearis W. Smith................. . 2 2 |
— palea (Kiitz.) W. Smith............ - W 5 oW m & 2 & " 8
— pocty HattZEeh s s s oms s sra00 fmsa v . g .15 5 4 3 3 4 2 1|31 |
— sigmoidea (Ehr.) W. Smith......... + 8 115 5 4 31 4 5 4 2|33]| +
— tryblionella Hantzsch var. debilis
(Arnott) A. Mayer: ...ccoomcuwssns 1 5 @ 1
— hollerupensis nov. spec............. 1 i 3
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Opephora martyi Hérib. ............. 1013515 5§ 5§ 3 4 2|37 +
Pinnularia acrosphaeria Bréb. ........ : : s B 3
= Boreally BRI s wm 5 a0 g 005 8 8 508 5 5 pus & 2 1 1 2 3
— braunii (Grun.) Cleve var. amphice-
phala (A. Mayer) Hust. ........... 2 1
= HABIHAS BT, < nome cnanmess oy s g 4 5 3
— divergens W.Smith ............... 2 ’ 11 2
= @50 BRE. covm o sione 5008 o 5 505 & 900 & 3105 . < 1 : 1
— gentilis (Donkin) Cleve............ + 210 « = I = 4 1 %
= BIBba BlB e < oo s asing o ¢y § S aese : 213 2 2 1 8| +
— — var. linearis HUSt, « o050 cwi0mms 1
— interrupta W. Smith fo. minutissima
LSRG o0 & wice o 3ievs & Simann b Gides & S0 B e 1 : :
= intermedia Lagerst. ; ..c.oocoonvinsn 1 1
— krockii (Grun.) Hust. ............. . 1 1
— lata (Bréb.) W. Smith............. 41 . .
~ 1ETURIEn BIE:. .o 56 5 4 06 nowcs s i 0o : s 1L = = = i @ % 1 5
= maior Kiz: . vxvomssnioniss vy s 511213 3 1 3 2 3 1]16| 4+
— mesolepta (Ehr.) W. Smith var.
stamroneiformis Grun; ., wo - o5 snwwss 1| 1 :
— microstauron (Ehr.) Cleve.......... . .. " -+
— — var. brébissonii (Kiitz.) Hust...... 2 " 1l X 2 +
- — — fo. diminuta Grun............. 1 : Lo .
— HbilEs BYE: ¢ s e smm s somm s oms e wms s 1 1 2 1 5
— parva (Greg.) Cleve var. minuta
SETT s i 5 st 4 8608 § i ¥ 80 i & i & 1 1
= stauropterg GIUN. « .. cows s v ones ’ .
— stomatophora Grun. .............. | 1
= streptoraphe CleVe. . s : wes s gos s puw s s « 1
— subsolaris (Grun.) Cleve........... i s L 1 2 & 1 & 3 :
= viridis (Nitzsch) EhTi. ¢ cvvsswmes ase 6 112 2 1 2 2 2 L| 12| -k
— — var. sudetica (Hilse) Hust. ....... 1 . . ' & 5 5 & " .
Rhoicosphenia curvata (Kiitz.) Grun. . . 812215 4 4 3 2 4 5 4 2|33 +
Rhopalodia gibba (Ehr.) O. Miiller. ... 91265 5 4 2 4 5 5 4 2|36| +
— — var. ventricosa (Ehr.) Grun....... 3 +14 5 4 2 2 4 5 4 11|31 +
— parallela (Grun.) O. Miiller........ + @ & o & .o 5
Stauroneis acuta W. Smith........... 3 2 8 1 1 3 1 11
— acutiuscula M. Perag. & Hérib...... 3 ;s 4 . . .
= WHEEHS BIT s si0s 5 ims & 5560 5 5e & Gisnss & 1 1 3 1 4 4| +
— — fo. gracilis (Ehr.) Cleve.......... 2 . 1 1 2
— — var. hyalina Brun & Perag. ...... 5 1 1 1 3
= dilatata W Smith <. e anidisns .
— PAFVIE GIUD .5 5 9 50 5 4 5imes s € wiie » 2 s 5
— nathorstii NOV. SPEC. .......cvvuvnen 1 1
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Stauroneis phoenicenteron Ehr. . ... ... -+ 5 212 2 4 17 | 4+
= Jeriegeri PAECK «.cns cvnmiawsssmmnns " 1
— [SHREIIE G 5 oo m i v ai e 580 + ; .
= = var. incisa Pant.. .. cscuvovinns 1 v o @ 1
— thermicola (Boye Petersen) Lund ...| . 2 <« & X &L B 5 & 2 . 7
Stephanodiscus astraea (Ehr.) Grun....| + | + [ 195 5 5 3 4 5 5 4 2| 38 .
— — var. minutula (Kiitz.) Grun....... 913215 3 5 3 4 4 3 3 2|32 4
~ dubius(Fricke) HUst. ... yseismais + .|4 5 2 2 3 5 5 2 129 +
= hantZSehil Grite. . « < sve s s oo swinss 2 815 4 1 1 3 1 3 . |18 +
— plagarae BTy woe s o s oo s a0 s oms i 2 + | 10| 32 2. 1 3
Surirella angusta Kitz.. ............. 4+ 1 i .
— Dirostrata TIOst. . . « v s s sws v omwis o 1 1
= biseriata BTED: ..o eiws o3 ors o s s wve . 2 2
— — var. bifrons (Ehr.) Hust.......... + | + ¥ om s 3 i = 3
— — — fo. punctata Meister .......... 3 3 1 1 1 1 2 9
— gracilis (W. Smith) Grun........... | . 1
- linearis W.Smith.....c.covivavieas & 3 3 S | ; 7
— — var. constricta (Ehr.) Grun....... + 1 2 3 i) PR 1 7 5
— — var helvetica (Brun.) Meister .. .. 4 <13 4 2 1 1 11 | +
o GPANS BEEDS: 5 556 @9 s 535w psnianeems + 4
= OVl BB sy 0 w8 0 35mie 0 03t s ki 8 + 101 & v P 1
= POBUSTE BHE:. + o 56008 508000 w5876t s 0 2 31 £ 1L 2 1 9
— — var. splendida (Ehr.) van Heurck —+ ‘ .
— — — fo. punctata Hust. ............ 5 2 2
— LRI CYCEis s wimwe s s wimins ¢ wios § ¥ » & + I = = 1
— — var. nervosa Mayer ............. . . I &1 3
Synedra acus KitZs ¢« vow s v wiosssme s + | + . | . ; : 1 .
= RAPTata BHE, . . o vov s 60w 52 v s o 5 w5 s » -4 9 .13 5 41 3 4 4 . 1|25 +
— parasitica W. Smith............... -+ 8 215 5 31 2 4 1 4 2|27 +
— — var. subconstricta Grun. ......... : 2 . 2 1 1 1 4 1]|12]| +
— pulchella RUNZ s o0 s arms s sususs sonso + 5 1 " 5 - @ | S 1 .
= tabulata (Ag.) KUWZ, . ccos s saisswmss " 1 ald 2 o« 3 1 1L « 1 7 4
— iglng (Nitzsch) Bhr: . oo cnsrvsass + 91325 4 4 3 4 5 4 4 2|35]|+
— — var. aequalis (Kiitz.) Hust.. ... ... + 8 3|5 5§ 3 3 2 3 3 1 2127} &+
= Yar, bieeps KUZ: .ovvvomsssmmins 6 | O - 2 1 7] <
— — var. danica (Kiitz.) Grun......... 6 414 2 2 21 3 1 15
— — spatulifera Grun. ............... 2 1 3
— vaucherige Kiitz. ................. g " N ” ¥ : g §
Tabellaria fenestrata (Lyngb.) Kiitz....| + | + [ 11 [ . 2 . 1 1 1 1 6| =
— — flocculosa (Roth) Kiitz........... 2 2 413 1 1 5
Tetracyclus emarginatus W. Smith ....| + 4 | 32 . .
— JOSErLS Ralss s o v s 5500 v wiins o500 v 5 T# 1 1
— — var. strumosa (Ehr.) Hust........ . . 3| = .
Ostrupia zachariasi (Reich.) Hust. ....| + | + 11 2 .
Number of forms (total) ............ | 157 | 222|236 |209 224 156 169 132 160 197 208 126 355 | 158
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PLATE 1

. Eunotia sudetica O. Miiller

. Achnanthes dispar Cleve

. Achnanthes kolbei Hustedt

. Achnanthes exigua Grun.

. Achnanthes lanceolata (Breb.) Grun. var. rostrata (@strup) Hustedt
. Achnanthes lanceolata var. elliptica Cleve

. Cocconeis thumensis A. Mayer

. Achnanthes daui nov. spec.

. Caloneis bacillum (Grun.) Cleve fo. inflata Hustedt
. Caloneis bacillum var. lancettula (Schulz) Hustedt
. Caloneis silicula (Ehr.) Cleve var. ventricosa Cleve
. Caloneis bacillum var. lancettula forma.

. Caloneis bacillum forma.

(Scale 10 p)



Plate I
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PLATE II

. Ostrupia zachariasi (Reichelt) Hustedt
. Stauroneis nathorstii nov. spec.

. Neidium sp.

. Navicula menisculus Schum.

. Navicula hartzii nov. spec.

Diploneis oculata (Bréb.) Cleve

. Navicula mentzii nov. spec.

. Navicula placentula (Ehr.) Grun. fo. rostrata A. Mayer
. Navicula placentula var. jenisseyensis (Grun.) Meister

. Navicula meniscoides Hustedt. ?.

. Navicula rotunda Hustedt

. Navicula modica Hustedt

(Scale 10 p)



Plate II
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PLATE III

. Navicula placentula fo. jenisseyensis (Grun.) Meister

. Navicula clementis Grun.

. Navicula exigua (Greg.) O. Miiller var. signata Hustedt
. Navicula hungarica Grun.

. Navicula sp.

. Navicula hungarica Grun. var. liineburgensis Grun.

. Navicula costulata Grun.

Navicula graciloides A. Mayer

. Navicula diversistriata Hustedt. (?).
. Navicula cincta (Ehr.) Kiitz. var. heufleri Grun.

Navicula jessenii nov. spec.

(Scale 10 p)



Plate III
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PLATE 1V

. Navicula pupula Xitz. var. hollerupensis nov. var.
. Navicula laterostrata Hustedt

. Navicula bacillum Hustedt

. Navicula rotunda Hustedt

. Navicula interglacialis Hustedt

. Navicula jentzschii Grun.

. Stauroneis thermicola (Boye Petersen) Lund
. Navicula hollerupensis nov. spec.

10.
11.
12
13,
14.
15.
16.
17,
18.
19.
20.
21,
22.
23,
24.

Navicula hustedti Krasske var. obtusa Hustedt
Navicula iversenii nov. spec.

Navicula acceptata Hustedt. ?.

Navicula sp.

Navicula paludosa Hustedt

Navicula schonfeldii Hustedt

Navicula vitabunda Hustedt

Navicula hungarica var. lineburgensis Grun. (?).
Navicula milthersii nov. spec.

Navicula rotunda Hustedt

Navicula excelsa Krasske

Navicula vaupellii nov. spec.

Navicula warmingii nov. spec.

Navicula schadei Krasske

Navicula similis Krasske

(Scale 10 p)



Plate IV




50

0NN hAhWN -

— ik ke
W h W= O 0

PLATE V

. Pinnularia lenticula A. Cleve-Euler var. brevistriata A. Cleve-Euler
. Pinnularia microstauron (Ehr.) Cleve var. ambigua Meister

. Pinnularia karelica Cleve

. Pinnularia intermedia Lagerst.

. Pinnularia lagerstedti (Cleve) Hustedt

Gomphonema abbreviatum Ag.?. Kiitz. forma.

. Gomphonema intricatum Kiitz. var. pumila Grun.

. Forma between G. acuminatum Ehr. and G. augur Ehr.
. Nitzschia hollerupensis nov. spec.

. Gomphocymbella ancyli (Cleve) Hustedt

. Amphora ovalis Kiitz. var. libyca (Ehr.) Cleve

. Gomphonema gracile Ehr.

. Amphora triundulata Ross

. Cymbellonitzschia diluviana Hustedt

. Cymbella thumensis (A. Mayer) Hustedt

(Scale 10 p)



Plate V
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