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DIATOMS IN A POSTGLACIAL CORE
FROM THE BOTTOM OF
THE LAKE GRANE LANGSY, DENMARK

NIELS FOGED

FoGep, NIELs, Diatoms in a postglacial core from the bottom of
the lake Grane Langsg. Bull. geol. Soc. Denmark, vol. 19, pp.
237-256, Copenhagen, December 17th, 1969,

In 10 samples from a depth of 50-430 cm. below the present
bottom of the Jutlandic lake Grane Langsg 201 diatom forms are
shown to occur. From the ecological spectra calculated it may be
deduced that at the time when the sedimentation took place, the
lake was rather poor in nutritious matter (oligotrophic to slightly
eutrophic), with a rather varying pH, which was most alkaline when
Sampjes 9 and 10 from the greatest depth settled, and most acid
when Sample 7 settled in rather acid water.

As usual when the environment is rather poor in nutritious
matter, the diatom flora is faitly poor in species. All forms shown
are given in table 8 together with their relative frequency.

Some notable or so far rare species are discussed.

The making of preparations, microscopical analysis, and treatment of the
results of analyses have taken place in the same way as described in my
paper on the core from the lake Esrom Sg (Foged, 1968).

The material from Esrom S¢ (Foged, 1968) and from Grane Langsg
has kindly been left me for examination by Professor Dr Kaj Berg, the
Freshwater Biological Laboratory of the University of Copenhagen, Hille-
rg¢d, whom I offer my most cordial thanks.

The samples examined have in the presentation below been numbered
1-10 in accordance with their origin from the following depths (below the
present bottom of the lake) in the core:

1............ 50 cm
2 e, 100 -
3 150 —
R 200 — IR
S, 255 -
6 275 —
T 315-316 -
8. 382 —
9. . 420 —
0. ..ooivnn. 430 -

A total of 201 different forms of diatoms belonging to 164 species and
33 genera were found.

The flora mainly consists of freshwater diatoms; only one halophilous,
one mesohalobous, and one polyhalobous form were found. Among these
only the halophilous form Nitzschia frustulum var. perpusilla can be

9
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considered certainly autochthonous whereas the mesohalobous species
Rhopalodia musculus perhaps is allochthonous (only a single valve found
in one sample), and the polyhalobous Diploneis coffaeiformis of which,
too, only one valve was found, can with certainty be considered adventive.

Thus the flora is poorer in species than the one shown to occur in the
series from the bottom of Esrom S¢, and it appears from the following
tables and diagrams that with regard to the composition of the flora there
are conspicuous differences between the two places.

The possibilities of deducing something from halobion and pH spectra
and diagrams are fairly restricted. They are shown in tables 1 and 2 and
diagrams 1-4. In tables 3 and 4 halophobous and acidophilous diatoms,
respectively, have been detached from the list of species in table 8. The
halobion spectra, however, indicate a freshwater environment rather poor
in electrolytes. Sample 7 differs most from the other samples, as the
halophobous and acidophilous species Melosira distans amounts to 17.6 %
of the valves counted in this sample. Furthermore, the species Tabellaria

Grane langsd. Oragram /.
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Grane langsd. Diagram 3.
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fenestrata and T. flocculosa, also halophobous and acidophilous, amount to
6.4 and 3.8 %, respectively, and hence together are more frequent in
sample 7 than in the other samples. There can hardly be any doubt that
during the depositing of sample 7 there was an environment in the lake
basin which was rather poor in nutritious matter and which was slightly
acid. During the depositing of sample 1 the tendency must have been in
the same direction, although less pronounced.

A comparison between the spectra and diagrams of Grane Langsg and
the corresponding ones from the bottom of Esrom Sg clearly shows that
the two environments in question must have been rather different. In the
samples from Esrom S¢ the halophobous diatoms thus at a maximum
amount to 1.4 % of all valves counted and belong to six species, whereas
- the samples from Grane Langsg have up to 29.4 % halophobous valves,
and in two of the samples from this lake 12 different halophobous species
were found. .

In the pH spectra the differences stand out still more clearly, aci-
dophilous species being extremely rare in the samples from Esrom Sg,
whereas in the samples from Grane Langsg there are up to 9 different
acidophilous species and up to 29.4 % acidophilous species counted in
a single sample (no. 1 and no. 7, respectively).

In the samples from Esrom Sg no acidophilous species was found in four
out of the seven samples, and only a single acidophilous valve was found
in each of the three other samples.

The number of species of diatoms found also to some degree is
characteristic of the various localities. Usually the number of species will
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Table 3. Halophobus diatoms, Grane Langsg

Valves % in sample no:

1 2 3 4 5 6 7 8 9 10

Amphipleura pellucida............ 0.2 0.2 +
Cocconeis diminuta............... +
Cymbella hebridica...............
Denticula tenuis var. crassula......
Eunotia gracilis. . ................ 0.2
— monodon var. bidens......... . 0.4
—parallela................ ..., 0.4
—robusta. ... ... i 0.4
~tenella.........oiiiiiiinnnn 0.2 0.2
— VENETIS. ... iivenernennrennnans 2.0 0.2 0.2
Fragilaria virescens............... 0.4 0.2 0
— — var. elliptica................ 0.8 04 0
Frustulia rhomboides var. saxonica. .
7
0

++

O =
N o

Melosira distans.................. 0.4 1
Navicula disjuncta (?)............. 0.4

— vitabunda (). .........cua...

— wittrockii ......... ... .. ... 06 1.2 1
Nitzschia hantzschiana (2).........
Pinnularia braunei var. amphicephala

— divergens  .............eea.n 1.6

— —var.elliptica................
hemiptera.........oovivvvunn. 1.6 0.4
—legumen: . ... .. ... ool 0.4 02 0.2 0.
—motilis. . ............ooiilll 0.4 3.8 0.

1.0 1.4 02 04 +

+tot

oo N
+

— fenestrara..............00n.nn 24 04 0.3
~ flocculosa..............ooul..

Valves %total. .. ............... 11.2 6.6 3.0
Number of species................ 12 9 4 1

4
8 0.2
4 1.2 0.0 0.2
9 9 1 2

wlo~
||t

2.4
1.0
5.

be largest in localities with neutral, or slightly alkaline water rich in
nutritious matter. In the samples from Esrom Sg a total of 242 different
forms of diatoms were found, and in the sample richest in species (no. 6)
155 different forms were found. In the samples from Grane Langsg only
206 different forms of diatoms were found, and the sample richest in
species (no. 5) contains 101 different forms only. This fact thus would also
point the way indicated above.

Table 5 shows Centrales : Pennales figures and quotients. The highest
quotient calculated on the basis and numbers of valves is 1.69 in sample 4,
the flora of which thus would indicate a “moderate” eutrophic environ-
ment. Sample 5 has the percentage quotient 0.79, on the basis of which I
should characterise the sample as having been deposited in a slightly
eutrophic environment. All the other quotients are so small as undoubtedly
to indicate a markedly oligotrophic environment.

The centric genera in table 6 point the same way. Thus in sample 4
Melosira ambigua and in sample 5 Melosira granulata var. angustissima
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Table 4. Acidophilous diatoms, Grane Langsg

Valves % in sample no:

1 2 3 4 5 6 7 8 9 10

Achnanthes lapponica............ 0.4 0.2
Cymbella hebridica............... +
Eunotia monodon var. bidens...... 0.4
—parallela.........ooveiin . 0.4
— pectinalis var. minor........... 0.8 -+ 0.2 04 02 1.0
—~ — — fo.impressa.......o0.... + + 0.2
—robusta......cciiiiiiiieinnnn 0.4
—tenella.......oooviiiiiniiinns 0.2 0.2
— VENEIIS. . etvvenrecucsonssanns 2.0 1.0 0.2 0.2
Frustulia rhomboides var. saxonica. -+
Melosira distans...........c...... 0.4 17.6
‘Navicula jarnefeltii............... 04 0.2
Pinnularia divergens.............. 1.6 + 0.2 0.2 04
— — var. elliptica. ............... + +
Tabellaria binalis................. -+ +
— fenestrata......cooveciieinaias 24 04 0.8 1.0 2.4 3.0 64 04
—flocculosa........ooveiiunns 0.4 1.0 4.6 3.8 0.2
Valves % total.........covuinn 8.8 1.6 0.8 2.0 4.6 8.229.4 0.6 0.0 0.2
Number of species................ 9 5 1 8 8 6 6 4 0 1

are dominants, and both point towards a moderately eutrophic environ-
ment, whereas Melosira distans which is the dominant form in sample 7,
fairly clearly points towards an oligotrophic environment.

In Nygaard 1956 an attempt was made, by means of new methods of
calculation on the basis of the diatomaceous flora, of giving a characteriza-
tion of the pH environment in which the flora lived, for the purpose of
estimating the pH of a locality in the past by a diatomaceous analysis of
fossile and subfossile material. As to calculation of the three indices used
reference is made to Nygaard (1956, pp. 55-57).

Table 5. Grane Langsg

Centrales
Centrales Pennales Pennales
number of number of
Sample No. species valves % species valves % species valves %

1 7 8.8 46 91.6 0.15 0.09
2 5 3.8 65 96.2 0.08 0.04
3 7 22.2 58 71.8 0.12 0.29
4 7 62.8 69 37.2 0.10 1.69
5 8 44.4 93 55.6 0.09 0.79
6 8 . 80 84 92.0 0.09 0.09
7 7 24.4 81 75.6 0.08 0.32
8 10 4.6 60 95.4 0.02 0.01
9 5 0.4 40 99.6 0.12 0.00
10 6 0.4 33 99.6 0.18 0.00
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Table 6. Grane Langso

Cyclotella Melosira : Stephanodiscus
number of number of number of
Sample No. species valves 9 - species valves % species valves 75
1 1 0.8 2 7.2 2 0.4
2 2 0.4 2 3.4 1 +
3 3 0.2 2 22.0 2 -+
4 2 6.6 3 56.2 2 +
5 3 -+ 3 44.4 2 +
6 2 + 5 8.0 1 +
7 1 0.2 4 23.2 2 1.0
8 6 4.0 2 0.6 2 -+
9 3 0.2 2 0.2 0 0
10 3 + 1 0.2 2 0.2
1
(Index o« = 20U 4 ek w = acid units _
alkaline units, number of acid species,

alkaline units
number of alkaline species)

index ¢ =

In Merildinen 1967 (pp. 51-58) Nygaards method has been applied to
recent material from 14 Finnish lakes and ponds. The results obtained
there, in the case of all the three indices are in fairly close agreement with
the pH values measured.

In table 7 the three indices are calculated for the ten bottom samples of
Grane Langsg.

From the table it appears, by comparison with Merildinen’s diagram
(1967, p. 57), that the ¢ and ® indices calculated for Grane Langsg cor-
respondingly give the information that pH during the depositing of sample
7 was << 7.0 (the ¢ value according to Merildinen’s diagram indicates a pH
of about 6.5 and Index o indicates a pH of about 4.0), whereas indices for
the other samples indicate pH values > 7.0 (or alkaline environment)
without any possibility of a greater differentiation.

Table 7. Grane Langsg

Index
Sample No: a 0] €
1 0.30 0.98 1.62
2 0.003 0.32 1.21
3 0.01 0.80 2.50
4 0.003 0.17 1.12
5 0.05 0.57 1.55
6 0.11 1.37 1.66
7 0.67 4.90 1.00
8 0.008 0.15 2.50
9 0 0 4.41
10 0 0 4.07
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Oiagram 5,

N W
L\

Index &

In diagram 5, which corresponds to Merilidinen’s index ¢ diagram, the
index g values for the samples 1-10 of Grane Langsp have been inserted.

This diagram shows rather a conspicuous differentation between the 10
samples. In accordance with this diagram Grane Langs¢ should have had
most acid stage (pH between 4 and 6) during the depositing of sample 7,
and the lake should have been most alkaline (pH about 9.0) during the
depositing of samples 9 and 10.

It is not surprising that Nygaard’s indices point the same way, for the
material used in the two methods of calculation is the same. The decisive
question is whether these indices more precisely and surely than the spectra
used so far can indicate the pH value of a freshwater environment of the
past. Only the application of a method to a future more comprehensive
material can decide this.

In table 8 all the forms of diatoms shown to occur in the 10 samples are
listed. 500 valves have been counted in each sample. The percentage
figures are stated. If a species was found after the counting was finished,
a 4- has been added. All the forms found enter in the calculation of spectra
and are used at the making of the diagrams, The placing in the halobion
and pH systems has also been indicated: halobion rate: halophobous 1, in-
different 2, halophilous 3, mesohalobous 4, polyhalobous 5. pH-rate: acid-
ophilous 1, indifferent 2, alkaliphilous 3, alkalibiontic 4.

Among the more remarkable species the following should be mentioned:

Achnanthes recurvata Hust. (A. Schmidt’s Atlas 409: 34-37).

Hustedt 1950, p. 434, figs 28-30.

A widely distributed, actually easily recognizable species, which, how-
ever, has rarely been found. In my own material I have found it in many
recent samples from Sweden, Norway, Iceland, and Ireland. Furthermore,
in interglacial kieselguhr in Denmark. It is very common on the Varanger
peninsula in Northern Norway, where the findings suggest that the species
has a tendency towards acidophily. In the present paper it has in accordance
with Hustedt been considered indifferent as regards pH. It is not rare in
samples 5, 6, and 7.
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Cymbella thumensis (A. Mayer) Hust, (Hustedt 1945, p. 938; 42: 60-62).
Syn.: Amphora coffeaeformis Ag. var. thumensis A. Mayer 1919, p. 208;
9: 68, 69. Cymbella parvula Krasske 1933, p. 92, fig. 3.

This characteristic small C. species has so far been found in only a few
places in North Germany, in the Balkans, and in Sweden. In my own
material I have found a few specimens in Ireland and Iceland, and in
interglacial kieselguhr from Hollerup in Denmark.

In the two deepest samples dealt with here, it is rather common.

The findings of a number of very small Navicula species which have so
far been found very rarely, are also particularly remarkable. In this connec-
tion it should be noted that all these species have been checked in col-
laboration with Mr. Max Mgller, head dispenser, Odense, to whom I am
very much obliged for valuable assistance through many years.

Navicula absoluta Hust. (1950).
Hustedt 1950, p. 435; 38: 80-85. 1961, p. 225, fig. 1343.

Previously found only in North Germany (Hustedt 1950) and in Spitz-
bergen (Foged 1964). The species resembles N. vitabunda, N. laterostrata,
and N. disjuncta, which all of them are also found in the present material.
All the four species were found in typical specimens, which are relatively
easily distinguished.

Found only in sample 9, where it is not rare (0.8 %).

Navicula acceptata Hust. (1950).
Haustedt 1950, p. 398; 38: 66, 67. 1961, p. 247, fig. 1372.

A small, rather characteristic species, which has previously been found as
recent-and fossil in North Germany (Hustedt, 1950, 1954) and in Denmark
(fossil, Foged, 1960, 1962, and subfossil in a drill sample from Esrom Sg).
In the present material it is rare in samples 5 and 8. It is possible to mistake
this species for N. seminulum Grun. and N. submuralis Hust., none of
which has been found here.

 Navicula disjuncta Hust. (1930).
Hustedt 1930, p. 274, fig. 451, 1961, p. 143, figs 1275 a-e.
A. Schmidt’s Atlas 370: 45. 399: 51-53.

A fairly rarely, but widely distributed species, which I have shown to
occur in material from Denmark (recent and fossil), Sweden, Norway,
Greenland, and Afghanistan,

In this material fairly rare in sample S (0.4 %).

Navicula minusculoides Hust. (1942).
Hustedt 1942, p. 68, fig. 5. 1961, p. 255, fig. 1382.

So far only found in North Germany, and very rare (Hustedt, 1942).
Differs clearly from the two somewhat similar species N. minuscula Grun.

and N. molestiformis Hust.
In the present material found, but fairly rarely, in nos 2, 5, 6, and 7.
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Navicula opportuna Hust. (1950).
Hustedt 1950, p. 436; 39: 21, 22.

Prev1ously only found in North Germany, and very rare (Hustedt 1950),
and in Denmark (fossil, Foged, 1962), in Norway (Foged, 1960), and in
Greenland (Foged, 1958).

In the present material very rare, only found in sample 8.

Navicula paanaensis A. Cleve-Euler (1939).
A. Cleve-Euler 1939, p. 16, fig. 31.
Hustedt 1961, p. 274, fig. 1404.

Syn.: N. obtusangula Hust. in A, Schmidt’s Atlas (1936), 403: 54, 55.

A fairly characteristic species, which has so far been described only from
Finland (A. Cleve-Euler, 1939, Hustedt, 1936).

In the present material the species is fairly common in sample 9 (2.0 %),
and rare in Sample 6.

Navicula tackei Hust. (1942).
Hustedt 1942, p. 194, figs 6, 7. 1961, p. 277, fig. 1467,

So far only found in two highly polluted localities in North Germany
(Hustedt, 1942) and in nest material from a gray heron locality in North
Funen, Denmark (Foged, 1951).

The species is rather common in sample 8.

Navicula utermoéhlii Hust. (1936).
A. Schmidt’s Atlas (1936), 404: 31, 32.
Hustedt 1961, p. 272, fig. 1401.

Previously found in alkaline localities in North Germany (Hustedt, 1936)
and in Yugoslavia (Hustedt, 1945).

In the present material found only in sample 8, where the species is even
very common. »

A few valves not determined so far perhaps belong to species which have
not formerly been described.

Dansk sammendrag

I 10 prgver fra = 50 cm til +- 430 cm under nuvarende bund i Grane
Langsg i Jylland er pavist 206 forskellige diatoméarter. Af de beregnede
gkologiske spektre fremgar at sgen under afsetningen af de 10 prgver har
veret ret neringsfattig (oligotrof eller svagt eutrof), og at pH har varet ret
variabel. Mest alkalisk har sgen veret under afsztningen af de nederste
prgver (nr. 9 og nr. 10), og mest sur under afsetning af prgve nr. 7. Ogsa
den gverste prove (nr. 1) synes at vere afsat i ret surt milieu. Diatoméflora-
en er som szdvanlig i ret naringsfattigt milieu temmelig artsfattig. Alle de
fundne arter er anfgrte i tabel 8, hvori den enkelte arts halobie- og pH-rela-
tion samt relative hyppighed i de 10 prgver er angivet. Nogle bemzarkelses-
vardige eller hidtil sjeldent fundne arter er omtalte.

Aarestrupsvej 20,
5000 Odense
April 11th, 1969



247

Medd. Dansk Geol. Foren. Kgbenhavn. Bind 19 [1969]

D ]

0

+

0T
80
90
07T
0
0
[
LAY

o

. o<t o<t
3 THES TN

aeat\e
Secoo

++

.
~ O

o on s

(3]

MmO NN NN

N seeies s een ..v—gowv.—ﬂz A.ﬁﬂhOv E==.~UB©
. s1auopw)

N o--aua-.--.-a-c.u-u-.——mwmu:chgskev\.
v]jaUOLIIISY

N -n-n-.u----.--°>D—UA-N“MMMV”-NNNxN
Stauoaoutauy

sz snynopad *1eA -

* QA1) (1Y) voAqy *1eA —
O By L
vioydury

veess e s ..NﬁﬂVm UNM.»URNNN&
vanaydyduy

“reeeeeecsesny (AS[D ') H1dniise
seecceseeeqSny pUDpYINS
veesesses st aon DIDAINIAA
ceesseeesesounnIg NNNNQMEKNN
ceeseecees e cunin vjoydasosddas caea —
. © eI DRSS
serecsseecececngnIn (UHWS CA) SIDIUY
Terereec s ISNY DIDAISOLIID]
Ceeaeees -+ -ysny vosuoddo;
R )2 Amﬂ—huwsv DIDIISOd *JeA —
Fes s .....U>U—U GU.:BNNN JBA —
ceasres et iaanas *run1n ("qIg) DID]023UD]
* -+ -unig sasadyp Jea sunig (‘zany) ojpaxay
seereseen el Iy DnSixs
Treseesesieeeie s unID 124970
Sayuvuyoy

[o Ha Na Roud

—

(SR Ke Ka Ka Ko No e NaWalo Na Ne fa Ral

w

oo
a

‘TeH

gsSue suBID WO SWoIBIP (10831504 *§ dIqeL



Fogep: Diatoms in a postglacial core

248

. . . N.o ouﬂ N.O . . ﬂ N .......-............-.:Q:HOGNG#RWQQKQNE
0 . + ; . : 0 . . . ¢ z e s R
. . . . » . . . + . M ~ -...-uc-c-.c.--ggHOA.mokOVGQM“NKQNQ
. l_l N.O W.O w.o W.O IT N.O N.O . N N R se e .0>0—U Am.:_ﬁﬂmv H.u\.ﬁuvk%
- N.O . . . . . . . . m N se e v s e e e .........NeﬁMm%%\Nng.N—\N
. . . . . N.o + . . N N .c-.----.-.-.-==H0 AcHQEo:VNNNRN.ﬂMQ
. . I_l O.— w.o N.O O.N N.O O.N m N sess s s e e e ..............NuﬁVHh.:sw\.\.Q
Dj1oquIdD
- ’ . . . . - + . m N s e e 0 s s 000 ccc--:“_swnaA.thmVBNNQh
vanapdorowd?
. . . . + . . . . . N N e et ses e an .um—ﬂm EkNM.QNNN.ﬂQﬁRN%&.
. . 0 . . . . . 0 . z z Ceeeeeeeeaae e R g DIDI1290
. . . . . . N.o . . m m erew e e ».-.-.-....NHHMVM3:“-§.-&MN:NE
. . . . . . + . . z z Ceeseseseeees s UnID UDWNYDS “TEA —
. + .V.O . . . . . . N N R R »e .QUAQMN“H QKQw\QﬁQ&N&QNm “JBA —
. + 9'z . . + . . . z z ..........Ou—om.mnm9:3&:.:?»I
I_l . l_l Kl . . + . . . N N “as sav e s s s .wvumﬁaﬂm—x UQUNMQNNNQV\
I_I Nuo w.o Nno + + 0-0 Nno . w-o N N Y s e ms e s e s sae -Nﬁ.—.‘wvm A.Hﬁmmv S\EQU
+ . + . . + . . . . N N c.c.-'-.----.c-c-c--czkch«MhtNEQU
12101249
. + + . 0 . 0 b€ 9'6 € z cersenense IEEREFYC) (o) A..—ﬂmv pivoUs) IBA —
N.o . . . . . + N-ﬁ O.N M N T ..........-.-..kﬂmQN!MENQBNR
. . I—l . . . . . . - m ﬂ n-n..--.-.-.-c.-c-ct--ﬂ.—k.ﬂmuNxNN.NEN“
§19102200)
. . . . . . + . 70 . ﬂ N srseenas ........ﬁﬂ—ho UN!&QU&R.: ‘IBA —
. . . .vo |_| O.O N.O . . . m z IR see .....0>0~OG2.~SQ.HN>|
. . N.O N o Nno v-o N-c *.o ocﬁ . m N s e e e s e e st s e NS 40>0~U A.h:mv QN=U.~N.NQ
. . . + . . K . . . ¢ z e T
D1914151001q *JeA 9AS[D ("UNID) DUDIUDWMNYIS
o1 6 8 L 9 S 14 € z I Hd ‘IeH

('p3u09) g 9[qe],



249

Medd. Dansk Geol. Foren. Kgbenhavn. Bind 19 [1969]

"9
(=]

-OOO.N
—_ -

LA,
oo

4

43S

a
S

._l_ .3_'_

+3

o
o

+ oSt

+ 00 O
(==

+

N
N

—

cneonm NN =

N

<

aaa IS Es Bk Ke B I N Y S ]

LaR o Nol

aNaNaAaNaa

T L R D]
IRAEERERRRRE TN  { A..Emv pssasduty ‘o) - —
B TR R e r
(-zImYY) oupue *xeA “yqey (‘) syvupoad
...,........................hﬂmBNN:ﬁkGQ
YN "M (‘891D) suapiq “IeA “I4H uopouow
<ocee e euniny (*SeeN) pionoiogns 1es —
e e .....-...-...c:&oA.Hsmv.ﬂmk3=-N
D I A v ..-Sn—dmﬂ.hﬂmvuﬂ:mbﬁ.\%
...........................-hﬂm—QUNEKQ.\.
e )
virounyg

treeunIny ((ZIn) pooxvs (IeA -
ceeeunin (ZInd]) snyjaasod yea —
......-................Na.m..—VHA.hSNVGKQNN
vrayndg

.....-....-..........D>O—U Auwﬂm:v%.aﬁ?a

t et eesens st s ananss 0>0—U A.Dwumv~§3~=b°

R AT YT o) A.m .<v hmEkQ,\wNU.\..\.QQ
spauoydiq

s+ o+ sy (‘80N pynssvLO XeA ZINY Sinuad}
vopuaq

Serseeeresiiette s N BEODLITUAA
creereeaeseee e siapay (FO1D) Dp1Sang
*1SnH (AR V) Sisuawinyl
..............-............WOHOG\Bwn:.;‘
Sreeteeeeensiae NIy WIPIDYUIAL
............................MOHO3.2:@0
Terestseeeeses s DIPMSIONY SIULIOfNI14DU

0

s}

ar]
A RLGEGEER

‘TeH

(‘pIi02) g oIqEL



FoGED: Diatoms in a postglacial ‘core

250

- N I
<+ —O

0
'0

SH+Y 3

o .0
(=] o

oo .
_0 0

2
<

T3+ R

« 00 <t 0
[= =]

— RO Nen oot

et o

Nerenennoo

-—

AN

-—-

AN ANNANNANAN N O = —

...........-.-......-.-.-...-—ﬁ—mNNNUGKM
.............0>0~U A..._S.WV 3~B~.~QBU CIBA -

Seereseeesesse e T WNILISUOD
“eeenesensunn pronpodd “JeA —

B I I A R .—.ﬁaﬂlm A.Nnﬂmev ESMQ&.@RM:Q

cunin (14g) vppydosouodris (yea —
*9A3]D (ZIND) 1UOSSIgP4q “TeA —
s e O e umpugnon
vwouoydwon

..-....o....-...-...-MGO.H.QQ A.gnﬂmv
po1uoXDS *1BA TUO], o] (‘Iyd) paproquioys
pUyNISNLY

T IS poudif]a deA -
seeeeeenenenenee e e SUDOSOIIA
<o ey pavuurd
00 unin vooddoy
Seessesesesens s unIn DipaWLIDIUY
(wued) 1 fuvassy “1eA “3snH (‘pH) vivgfur
e S ONIY] SISUOU0104D
coccunln) (YY) 4o1u2a "IeA —
**ISNY vugposqns “IeA —
crcunin (1Y) siypoulq cIeA
st unIn ((Iyyg) suanapsuod
s eeeeezpwiso vupondpo
eeereses s UNID DIDLISIAZLG
<+ ceo 1ok 'Y DioNdDIIq
v 8ody

IR Q (ZIn) sHou4
treccesny (Cunln) pppauds

.

.

ot

Hd

‘TeH

(‘pyuod) '8 3Iqel,



251

NQ . . . .v.o . . m N . -...............Nﬁ—.._..VMQNQ\NRHBU
70 . . . . . . £ Z . s U vIpauLIdIUY “ICA ~
. .v.— + . . . . M N ..-....-..............Nuﬁg3\3#&.&00&&%&“
. . . . . . 80 € Z te T eunl) visnSuv IeA Iy v
+ 0 . + . . z z seeseeeseeesin Tenise e wmiong
. + . . . . A&vm N ..........................uwzmQuB:NNUUQ
. . . . . . £ z CeeaesesasasiesceseceaiysnH DInjOSQD
DINION
. : . ' . € 4 *T ot Y2INOH UBA (S)[eY) DI214ISUOD (IBA —
. . . . . V.O M N .......................QU.—NM<N.~§N=U&.~O
uoIpLI N
+ . . . . . ¢ z Cerseesiescecccisee iRy DUDISI0L
Tl vl . . . . ¢ z LR EREEERER R TR rest NP
po11240gns *dsqus ‘ziny ((14F) voyvit
+9 '8¢ . . . . < z R R RRRRRRr =111/} 7 puIIssISNSUD “IRA —
ﬂO . + Om + . M N vee s sen ........m.:.wm A.hsmv UNGNRHSLM
. . . .VO ﬂ ﬁ e a e -...-.....;--Nﬂﬂ...—MA.h;mvhnkuMh..n“
+ + + . ¢ z Srreesseeeseeieaiin s o NS 100IN DIDUAID
. . NWW °.0~ .V.m w.w m N e s eenesan ..~0=32 .O A.-:\:muv SRMNQEQ
Ao N
. . . . . . ~.. A.- ...................-.................nmw
vroj301sv
. . . . . v N -.-c-u---c-co:ﬁ*“m A-Nﬂ,—.\.ﬂxv E:NQ::NNNS
vudisoin
W.Q W-o . . . .V.o N N e e ......-....-....-...Na,:VNES\RQKQ&
. . . ..T . . M N D L L L .NuﬂVH thﬁ—wﬁ%\—v ERNOG\:NB
. N-o . . . . m N ..........-.........-.-..umﬁmh.nNNQka
*0J *UNID) PIVAVIIGNS "IBA ‘14 sdasiSuoy
20 . . . . . € z SRRRERRER 113 751 5.:&:& “IBA ZINY WnIpILul
9 S 4 £ 4 1 Hd ‘[eH

Medd. Dansk Geol. Foren. Kgbenhavn. Bind 19 [1969]

(*pyuod) *g sjqey,



R Y=
-

PN
<
O
-0

—

B4
‘R
N

.h{oo\o

Soo
- S

L

o

“+

[=]
o0
o~

+
L =R\ |

+
OO

FogED: Diatoms in a postglacial core

R

A
-0 0
cO o
— O v
NN YO

<

[ 4

[N =
(3]

4+ o4
o
-0

(=3

o
‘9
-

o
S

€ 4 Tree e dINg-0AR[) 'V (s3eT) ixpossnm
£ 1 Ceeeeeneeeeen T s ppunqoisa
£ z R o 2T
z [ CeseeeeseniceeOySSRIN DIDILSOMDA
P z Seeesseesssessessenes s g IyowdaIN
.v N sveses s .LQQNE .Oow .QH—.MO A.hﬂmv Q\!UMAR\
z z R T L
AN-VN N ............................ﬁwa.:lmmvaUQN
£ z . “e s s eSOy DIDPUNIOIGHS
4 < o st YIS AN Soproj1aInos
m N LY .--..--o--“ﬁﬂdﬁ%&“\“\m\.@&.“h
£ z saessesesesessess ooy ppumod
z z Seeerieeseeescees s DSOIDDL
4 4 ce cunip (*S910) spvSuv1oa4 *JeA —
z T .............umﬁmcuswn‘cu..-u>I
N N e se st et a s ...........Nwﬁ.—Mﬁ\ENR&
z z Seessseesssees eyt snudofunosopnasd
€ 4 YARIN 'V prpagso.d ~0) ‘unip) (“1ydg) vyymauasvyd
m N .-..--'..-.-..----Hw—.—:WNN“KNnNNBLNQ
@)z z Seesreeecee s INE-0ARD) Y stsuapuvod
Pl z .........................umnmHHR:QRRQ
Abvm N ......................umzmZNWNQNRUHRRNS
AﬁvN N .............-....-.-..uw::QNQ.\NM.QKN&QN
H N .-.-.-.-.-...-...--..NMH—HIH.NNNE\N.\WN&‘\.Q\.
€ 4 tectttSNH DSNIQO CIBA —
€ 4 . et oyssel)] rpaisny
4 4 cer e Take Y Saprojiovdd
N N ....'.-.-.-..-.—Qmsxkh.ﬂuw
@We ¢ . s+« -0y vyouvydxa
v @1 seeeseres s wasny prounfsip
€ 4 ~ynws ‘M (Iyd) vppydaop
Hd [eH

252

(‘pIuod) g sqe]



253

Medd. Dansk Geol. Foren. Kgbenhavn. Bind 19 [1969]

’ + 0
. . 0

0

IS LI

oa
-0

-3
=

.ﬂ:N
(=2 1

8'I

0

aqoan
[=R =R R =]

N NN = AN NNNNN

Nt mnon o

[ X2 Na Ea Nal

AN

— O]

@)

@)

ANANNn— N

AN

SereedseseL st CqONET DIIISSHNUNY *Of —
.....................Sumam.BG&RR\&N&QM
.................0>0—U A.Nuﬁxvﬂkwugswﬁ
................ﬁﬂhw A.hﬁmvuhkaﬁ.hm\rl
seeesesecesesc e SOOI STDIUY] CIBA —
..................-.-........k:mQQQ.NM
...................O>D—UA.v—gco.vh.:.::v“
ceeeressecececn e ey popdie JBA —

SRRERRD e u&bouﬁ
......................uw5= QD%NZ .<v
vpoydasyduy TeA 9A9[D) ((UNID) nunviq
-.c.u.n.--.-..,-o.oo-‘-.-kﬁ—mh‘.NNQNkQQ
vrvpmuulg

........................Dmk@mm.ﬂ.\kﬂs
vaoydadp

.........................aumna.nmEowa
Seessasaeees o yqRy DUDIYISZIUDY
unin (‘yqey) vyisndaad “Jea zyd] wnpnisnif
................-......-..Qﬂ—ko QNQQ.NN:Q-\.
eeeeeesesetceienae e uasZIIBH DIOD
“UNI pyow Jea *unID (WS * M) pivisndup
DIYOSZIIN
* JoInay uep (‘Iqq) snydwoySrydu *yea —
s JPYDIY SYypuLad *0J —
....;...;..n-cu...-.-0>0—o A.HSNVW.N‘NKN
sreteeeeseees Ay (1SI10SRT) wWNIDIINSIG
R
(1qq) snyoudyrydup ~1eA 9A2[) (1Y) sutlfv
wniptaN

01 6 8

"

oo
o,

‘TeH

(‘p1uoo) g o|qe],

10



Fogep: Diatoms in a postglacial core

254

g

TUY e+t

Tt

ol \O
s s

0

-+\q

]
=]

&Y
0
4]

0

0T
80

80
Ve

Lag e} NN o

NNANNANN

<+

AN e

(2 R ]

AN

o <

NN -

ceseene

ceeccee s 10KRIA DSOALIU “IBA ~
sen v e -...........MO&O“RN:NN
eeeeesseeene e s iSOl

‘unIo) (CAYH) po14ISU0d “JeA YIWS * A\ SHDIULL
...........................NaﬂVHSN%RMEQ

vj12414ng

CruniD ((zZIn) vppnut CIeA —
--0--.--==.—O A.hﬂmv “QQ\NWN\
snasipounydays

s ayy (YOSZUN) uosiua0maoyd
er s e ....-.-..U—Om.—ﬁﬁm.‘kNMNNKV\
“eeesseseUNID DOMIGIS “TBA —
-+ +*Seiog % unig vuyvdy “IeA —

<0t 2A3D) (IYS) Sy1IDLS TeA —

..-.............-....—:\HHHQNU:Q
sfauoInpIg

cerec IO O () snnosmu
seeeeesss NN CO CAUd) P9@S
vipojpdoyy
s ayg ((YosZUN) SIplaia
TeeseeeetgAR[D) A.E.ZOV srapjosqns
.....................h:mQEQ%QQ
**Iyg syiqou’

** ISy (Z]) Nu0SsIgaLq “TeA —

RERRRELFYT e} A.u:mv HoMpIsoLI1U
ceeccceyqws M (AUd) prdajosaiu
.....................qu...—VmkaQE
serecesesiegyg 2&5:%&

o1

wy

- E_' ARNNNNNN N

(p1uod) § 9jqe,



255

Medd. Dansk Geol. Foren. Kgbenhavn. Bind 19 [1969]

0 8°'c 9y 0’1 0 1 1 Ty AS&OMV 3u§~=uhﬁm\
.V.O V@ O.m .V.N O.~ w.o ,VO .v.N — — R . .Nu—.‘_VH AO%QMW%I—V ﬂwﬁ.ahmﬁ«w.\.
+ + — ﬁ ..... ................ﬂn—HOA..—QNVWNNQ:NQ
D1ID)12QV L,
. . + + - . ¢z e aprioyonDa
; . + + . + V.o m N ...-.................-H—&mA.EUwNumZVENNN:
0 + . -+ + . € Z UNID pI01SU0IQNS *JeA YNWS "M D211spavd
: vapauds
(1 8 L 9 S ¥ € r4 1 Hd -reH

("pu0d) g 91qe],

*
(=}
-



256 Fogep: Diatoms in a postglacial core

References

Cleve-Euler, A. 1939: Bacilariaceen-Associationen im ndrdlichsten Finnland. Acta
Soc. Sc. Fenn. N. S. B. T. 2 (3). Helsingfors.

Foged, 2N 1951: Diatomeerne i en fiskehejrekoloni. Flora og Fauna 57, Arhus,
87-92.

Foged, N. 1968: Diatomeerne i en postglacial boreprgve fra bunden af Esrom
S¢, Danmark. Meddr dansk geol. Foren. 18, 161-180, 2 plates.

Hustedt, F. 1930: Bacillariophyta (Diatomeéae). In A. Pascher Die Siisswasserflora
Mitteleuropas 10, Jena, 466 pp. :

Hustedt, F. 1937: Die Kieselalgen Deutschlands, Osterreichs und der Schweiz mit
Beriichsichtigung der iibrigen Linder Europas sowie angrenzenden Meeres-
gebiete. Dr. L. Rabenhorsts Kryptogamen-Flora von Deutschland, Osterreich
und der Schweiz 7, (2) Leipzig, 845 pp.

Hustedt, F. 1944: Neue und wenig bekannte Diatoméen. Ber. Deut. Bot. Ges. 61,
271-290.

Hustedt, F. 1945: Diatoméen aus Seen und Quellgebiete der Balkan-Halbinsel.
Arch. Hydrobiol. 40, 867-973, pl. 3143,

Hustedt, F. 1950: Die Diatoméenflora norddeutscher Seen mit besonderer
Beriichsichtigung des holsteinischen Seengebiets, Arch. Hydrobiol. 43, 329~
458, pl. 21-41.

Hustedt, F. 1961: Die Kieselalgen Deutschlands, Osterreichs und der Schweiz
mit Beriichsichtigung der tibrigen Linder Europas sowie angrenzenden Meeres-
gebiete. Dr, L. Rabenhorst: Kryptogamen-Flora von Deutschland, Osterreich
und der Schweiz, T (3), Leipzig, 1-(816).

Merildinen, J. 1967: The diatom flora and the hydrogen-ion concentration of the
water. Ann. Bot. Fenn. 4, Helsinki, 51-58.

Nygaard, G. 1949: Hydrobiological Studies on Some Danish Ponds and Lakes.
Biol. Skr. 7 (1), Vid. Selsk., Kgbenhavn, 1-292.

Nygaard G. 1956: Ancient and Recent Flora of Diatoms and Chrysophyceae
in Lake Gribs@. Fol. Limnol, Scand. 8, 32-94,

Schmidt, A. 1874-1944: Atlas der Dzatomaceenkunde Aschersleben — Leipzig.



