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The subfossil diatom flora of four geographically 
widely separated cores in Greenland 

NIELS FOGED 

Introduction 

Foged, N. 1989. The subfossil diatom flora of four geographically widely separated 
cores in Greenland. Meddr Gr0nland, Biosci. 30, 75 pp. Copenhagen 1990-1-10. 

Diatoms in cores from four Greenland lakes are reported; one lake is situated in NE 
Greenland, two in NW Greenland, and one in W Greenland. All cores are of 
postglacial age, the earliest sample radiocarbon-dated to c. 8500 years B.P.; in each 
core the latest sample is taken a few cm below the lake bottom. 

Previously investigated cores from Greenland showed a gradual change of envi
ronmental pH from alkaline to faintly acid lacustrine environments. This is also the 
case at one of the two sites in NW Greenland, and in W Greenland the pH is initially 
alkaline but subsequently developing towards neutral and slightly below it. At Station 
Nord, NE Greenland, the pH is faintly alkaline. However, the data from the fourth 
lake, Qeqertat, NW Greenland is rather confusing, as the alkaline environment 
which seems to persist is suddenly interrupted three times by higher levels of acidity. 

The diatom flora consists predominantly of cosmopolitan species which are mostly 
recorded from the extant Greenland flora. In som aspects it represents a transition 
between the flora of northern Europe and North America. Most of the taxa are 
recorded from both regions, but some seem to be more common in Europe, whereas 
a few are more common, or previously only found in North America, especially 
Alaska. 

Some species of particular interest are commented upon, and photographs of 
selected species are included. 

Niels Foged, Aarestrupvej 20, DK-5230 Odense M, Denmark. 

NE Greenland 
The four samples from Greenland treated in this paper 
were received from Bent Fredskild and Niels Abraham
sen to demonstrate possible isolation levels and envi
ronmental changes by means of diatom analyses. 

Previous investigation of subfossil 
and extant freshwater diatoms 

The samples were received over a period of years and 
originally analysed with no intention of publishing them 
in one paper. Initially, the four cores were treated 
somewhat differently and therefore, this paper has a 
somewhat heterogeneous character. This should, how
ever, be of no significance for the purpose of this paper, 
i.e. the demonstration of isolation levels and environ
mental developments occurring at the different study 
sites. 
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Klares0 
One core, 82°10'N, 30°34'W. Foged 1972: 6-26, Pls A 
1-V. Fredskild 1969, 1973. 

The core covers 0--113.5 cm below the bottom of the 
present lake (max. depth c. 3 m; size 100 x 300 m). 

Thirty-eight diatom taxa were found (18 polyhalo
bous, 7 mesohalobous and 13 oligohalobous) in six sam
ples obtained from marine clay at the bottom of the core 
(113.5-103.5 cm). About 120 oligohalobous taxa were 
recorded in 35 samples obtained from the freshwater 
sediment (101-0 cm). 

The alkaliphilous Fragilaria pinnata Ehr. occurred 
very frequently in all the freshwater samples, and since 
alkaliphilous and circumneutral or pH-indifferent spe
cies were predominant, it must be assumed that sedi-
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mentation took place in a faintly alkaline environment, 
presumably rather poor in nutrients. 

The present Klares0 has a low content of nutrients. 
According to C-14 dating of samples 7a and 8 from 
103.5 and 101.0 cm, respectively, the lake became iso
lated from the sea c. 5000 years ago. 

S0lejren 
Profile of bog, 82°13'N, 32°40'W. Foged 1972: 27-36, 
Pl. B I-III. Fredskild 1973. 

The core consists of a peaty layer up to 25 cm thick 
which covers the sandy subsoil. 

A total of 115 diatom taxa were found, in 14 samples, 
all of them oligohalobous: 57 alkaliphilous or alkali
biontic, 33 pH-indifferent or circumneutral, and 25 aci
dophilous or acidobiontic. 

Sedimentation must have taken place in freshwater, 
the pH being faintly alkaline without major variations 
throughout the whole period. The C-14 dating shows 
that the formation of the bog started c. 1500 years ago. 

In general, the extant freshwater diatom flora of Pe
ary Land is fairly rich , considering the extraordinarily 
natural conditions. Foged (1955) mentioned 303 taxa, 
predominantly widespread, partly cosmopolitan taxa. 
The genera Navicula, Cymbel/a, Pinnularia, Nitzschia, 
Achnanthes, Fragilaria and Neidium, each with between 
13 and 64 taxa, are the most common of the 28 genera 
found. 

Centric species are infrequent in recent material as 
well as in subfossil material examined up to now. 

Present investigations 

Vands0en 
81°36'N, l6°40'W. Tabs N 1-2, Pls NI-IV. 
C. 2 km SE of Station Nord, Kronprins Christian Land, 
Prinsesse Ingeborg peninsula, NE Greenland; a core 
from a lake not previously examined for diatoms. 

This lake was about 150 x 300 m, shallow, with a 
maximum depth of 2.65 m. The surroundings were level 
and sparsely covered with vegetation . The core was 
obtained on August 8, 1979, from a pontoon in the 
central northern quarter of the lake by means of a c. 1 m 
long and c. 10 cm wide acryl tube with a piston (see also 
Funder & Abrahamsen 1988). 

The following layers were found : 
0 - 12 cm: greyish-green, homogeneous lumpy gyttja 
(mud) . 
12 - 37 cm: brownish-grey gyttja (silty clay) . 
37 - 49 cm: blackish-grey silt (silty clay). 

4 

49 - 51 cm: black sand. 
The interval 30 - 37 cm was radiocarbon-dated to 
6430 ± 75 years before 1950. 

The taxa 
Most of the samples were poor in diatom valves and 
valves were very poor or completely lacking at the bot
tom. 

Fragi/aria pinnata Ehr., together with short or elliptic 
forms of it, dominated in the upper samples as shown in 
Tables N 1 and 2. Apart from a single valve , presumably 
adventive , of Navicula digitoradiata (Greg.) A . Schmidt 
in the topmost sample, all the species were freshwater 
diatoms. There were 30 alkaliphilous or alkalibiontic 
taxa, 30 pH-indifferent or circumneutral taxa, and 7 
acidophilous or acidobiontic taxa. The samples are ar
ranged according to their numbers: N 5.1-5.10 with the 
corresponding depths (Tab. N 1). Thus, the topmost 
sample is found to the left, the bottom sample to the 
right. 

The environment remained faintly alkaline (Tab. N 1) 
throughout the whole sedimentation period, which 
lasted about 6500 years. However, in sample N 5.5 (19.5 
cm), six valves (among the 100 counted) of the highly 
acidophilous Achnanthes flexella (Kiitz.) Brun may in
dicate a faint change towards a neutral environment. 
This increases in sample N 5.4 at a depth of 15 cm with 
the occurrence of 16 valves of the same species. After 
this short change, the alkaline environment was re
established at the same level as before the occurrence of 
Achnanthes flexel/a valves, as they were ver.y few in 
number compared with their frequency in the two pre
ceding samples. 

Taxonomical remarks 
Fragilaria pinnata Ehr. dominates in all the samples and 
is therefore not counted. 

Fragilaria construens (Ehr.) Grun., however, is less 
frequent and therefore counted (Tab. N 1) . 

There were very few valves in most samples and 
counting 100 valves per sample within a reasonable time 
was practicable only in samples N 5.1-5.5 (4-19.5 cm). 

At the bottom of the series N 5.12-5.8 (46-30.5 cm) 
only a few or no valves at all were found in each sample. 

Among centric diatoms, Cyc/otel/a comta (Ehr.) 
Kiitz. and C. kuetzingiana (Kiltz) . Thwaites were 
mostly found as single valves in the topmost sample N 
5.1 (-4 cm), and one valve of Stephanodiscus astraea 
(Ehr.) Grun. in sample N 5.2 (-7 cm), almost at the top 
of the core. All the other taxa were pennate . 

A single valve of the mesohalobous Navicula digi
toradiata (Greg.) A. Schmidt in N 5.1 is presumably 
adventive from the neighbouring coast. 

Twenty-one freshwater diatom genera were repre
sented by a total of 69 different taxa. Most numerous 
was the genus Cymbel/a with 17 taxa , followed by Na-
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vicula with 14. None of the other genera had more than 
four taxa, and ten genera were represented by one 
single species each. 

The genus Cymbella belongs to a group of freshwater 
diatom genera which have given rise to diverging opin
ions about taxonomy in recent years, caused by nomen
clatural as well as diagnostic difficulties. 

Previously, I mainly used the nomenclature of earlier 
diatomists, especially F. Hustedt, but sometimes A. 
Cleve-Euler and others were used as well. When I have 
found it appropriate, I have given the "new names" as 
synonyms. On rare occasions they are used as the names 
of the species. Many species vary so much that the same 
taxon is mentioned by different names from different 
localities, but if drawings or photos are given, it may be 
possible to estimate what the applied name covers, but 
complete agreement concerning all the identifications 
can hardly be reached. 

Amphora ovalis Kiitz. var. affinis(Kiitz.) V. Heurck 
Patrick & Reimer 1975: 69; 13: 3, 4. 
Plate: N IV, Fig. 3. 

According to Krammer (1980: 210), this variety 
should be "included with the nominate species Am
phora libyca Ehr. together with A . pediculus f. major 
Grun. (Van Heurck 1880-85), A. ova/is var. pediculus 
(Kiitz.) Cleve 1895 and A. ova/is var. libyca (Ehr.) 
Cleve 1895". I still think it appropriate to separate 
them. It should be added that A . inariensis Krammer 
1980: 211, Figs 21-24, 36, 37, 43-45 ("no puncta are 
visible") and A. parallelistriata Manguin seem closely 
related to the above-mentioned group. 

The debate on Cymbella species often concerns the 
presence of one or more isolated puncta (stigmata) in 
the central area, or none at all. 

Cymbella heilprinensis Foged sensu Foged 
Foged 1958: 124; 14: 10. 
Plate: N IV, Fig. 9. 

These specimens are somewhat smaller than the holo
type (Foged 1955: 65; 10: 8) from Peary Land, but they 
are closer to Foged (1958: 14; 13) from W Greenland. 
However, they probably both belong to the same spe
cies which resembles C. turgidula Grun., in the shape of 
the valve and in the course of striae, but deviates from it 
by having no isolated puncta in the central area . These 
species are also recorded from Alaska (Foged 1981: 69) . 

Cymbella minuta Hilse var. silesiaca (Bleisch ex Rabh.) 
Reimer 
Patrick & Reimer 1975: 49; 8: 7a-10b. 

Syn.: C. ventricosa var. si/esiaca (Bleisch ex Rabh.) Cleve
Euler 1955. 

Plate: N IV, Fig. 10. 
Previously recorded from Europe and N America. 
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Cymbella norvegica Grun. 
Hust. 1942: Figs 55-59. Foged 1964: 131 ; 17: 13. 1955: 
69; 13: 18. 1981: 73; 45: 12, 13. Patrick & Reimer 1975: 
25; 3: 16, 17. 
Plate: N IV, Fig. 7. 
Previously recorded from Europe, Spitzbergen, Alaska 
and U.S.A. 

Cymbella obtusa Greg. 
Hust . 1930: 361; Fig. 667. 
Foged 1955: 70; 13: 13, 14. 1964: 132; 18: 17. Krammer 
1979: 4: 34, 35 . 
Plate: N IV, Fig. 8: 41 x 7 µm N 5.5. 

Cymbella turgida (Greg.) Cleve 
Hust. 1930: 358; Fig. 660. Patrick & Freese 1961: 266. 
Patrick & Reimer 1975: 65. Foged 1971 : 943; 18: 5, 6. 
1981: 75; 56: 2. 
Plate: N IV, Figs 4, 5. 
Seems to be closely related to C. minuta Hilse var. 
silesiaca (Bleisch ex Rabh.) Reimer 1975 and C. minuta 
var. pseudogracilis (Cholnoky) Reimer 1975. 

Cymbella variabilis (Cramer) Heiberg var. botellus La
gerst. sensu Foged 
Foged 1955: 73; 9: 1, 3. 
Plate: N IV, Figs 11, 14. 
Probably identical with Cocconema cymbiforme Kiitz. 
1944 (Hust. 1955: 50) which, just like the above-men
tioned species has no isolated stigma in the central area. 
In Cymbella cymbiformis Ag. 1880 (Patrick & Reimer 
1975: 54) there is "a single isolated stigma on the ventral 
side of central area" . It must consequently be a different 
species than C. variabilis var. botellus Lagerst. 

Navicula gibbula Cleve 
Hust. 1930-66: III, 13, Fig. 1180. 

Syn.: N. holmenii Foged 1955: 56; 5: 6. N. terrestris Petersen 
1915. Lund 1945: 80, Figs 7 M- X. N. gibbula var. terrestris 
Petersen 1915 Dodd & Stoermer 1962, Fig. 3. 

Plate: N III, Figs 1, 2. 
In previous descriptions of this species, the length of 

the valve is stated to be less than 35 µm . However, in 
Foged (1964: 11; 7) a specimen with a length of 54.6 µm 
is depicted. It is practically the same length as in N III, 
Fig. 2 from the present core. N III, Fig. 1 has a length of 
78 µm and is from the same sample as N III, Fig. 2. As 
no structural differences are seen between these two 
specimens of very different sizes, they presumably be
long to the same species. 

Navicula interglacialis Hust. 
Hust. 1944: 286, Fig. 27. 1954: 453, Fig. 16. Foged 1958: 
108; 6: 12. 1960: 204, Fig. 9. 1964: 99; 10: 13, 14. 1974: 
74; 14: 17-19. 1981: 115; 32: 9, 10. Patrick & Freese 
1961 : 208: "occasionally in our collections". 
Plate: N III, Fig. 6. 
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First recorded by Hustedt from an interglacial deposit 
in N Germany. Since then, it has been recorded, sub
fossil as well as recent, from many localities in N Eu
rope, Spitsbergen, Greenland and Alaska. Further
more, it is noted in a sample (No. 20/1969, Foged Col
lection, Copenhagen (C)) from NW Canada, collected 
by Holmquist (not previously published). 

Navicula modica Hust. 
Hust. 1945: 916; 41: 21-23. Hust. 1945-50: 351; 38: 
71-75. 1930-66, III, p. 154, Fig. 1286. Foged 1977: 83. 
Plate: III, Figs 12, 13. 

A small species, previously rather unnoticed, pro
bably overlooked or confused with other similar small 
species. Previously only recorded from Europe. 

Neidium distincte-punctatum Hust. 
Hust. 1930: 247, Fig. 386. Hust. 1942: 242, Fig. 2. Foged 
1955: 44; 5: 6. 1971: 969; 9: 9. 1972: 29, A III: 1, 2. 
1981: 132;26: 1-4.Stoermer1963:3;2:7. 1964:64;2: 1. 
Plates: NI, Fig. 6. NII, Figs 1, 2. 

Previously often confused with N. kozlowii Me
reschk., but it deviates from it "by its more coarsely 
punctate striae and the fact that the striae and the 
central area are never as strongly diagonal as they are in 
N. kozlowii" (Stoermer 1963: 3). In spite of this, how
ever, it is not always easy to separate these two species 
with certainty. 

Neidium iridis (Ehr.) Cleve var. porsildii Foged 
Foged 1972: 63; 3: 1, 2. Foged 1973: 52; 9: 1-4. 
Plate: N I, Figs 13, 15. 

This characteristic variety is recorded from subfossil 
material from Spongilla S0 in SW Greenland (Foged 
1972) and from extant material from SW Greenland 
(Foged 1973). 

Neidium sp. 
Plate: N II, Fig. 3. 

This single defective valve of a form of N. iridis 
(Ehr.) Cleve has been noticed. It may represent a tran
sition between N. iridis var. ampliata A. Mayer and var. 
amphigomphus (Ehr.) Temp. & Perag. 

W Greenland 

Previous investigations of the 
subfossil diatom flora 

Johannes Iversen S0 
64°24'N, 50°12'W. Foged 1977a: 7-18, Pls I-IX treat all 
four localities. 100 m a.s.l. 150 x 200 m. Depth 3 m. 
Depth of water at the coring site 2.8 m. Core 367.5 cm. 
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Sample near bottom of the core radiocarbon-dated to 
8640 ± 130 years B.P. The diatom flora consisted of 20 
polyhalobous, 13 mesohalobous and c. 200 oligohalo
bous species, the last group including 8 halophilous, 70 
alkaliphilous, 79 pH-indifferent or circumneutral, and 
44 acidophilous taxa. 

As the number of alkaliphilous taxa decreased, the 
number of acidophilous taxa increased from the bottom 
sample towards the top. This indicates a gradual change 
from an alkaline to a faintly acid environment during 
the sedimentation period. 

Gytjes0 
64°23'N, 50°2l'W. Foged 1977a: 18-30. 100 x 350 m. 57 
m a.s.l. Depth of water at the coring site 2.03 m. Core 
408 cm. Sample from 394-391 cm radiocarbon-dated to 
7430 ± 100 years B.P. The three bottom samples from a 
depth of 405-393 cm contained 48 polyhalobous, 29 
mesohalobous and 13 oligohalobous taxa. 

These samples are marine. Due to the postglacial 
upheaval, an isolation of a freshwater lake took place. 
All samples from 393 cm up to O cm are deposited in 
freshwater from which a total of 213 oligohalobous spe
cies consisting of 79 alkaliphilous, 86 pH-indifferent or 
circumneutral, and 48 acidophilous species were re
corded. The composition of the diatom flora indicates 
that the pH passed the neutral point from alkaline to 
acid when the layers between 200 and 150 cm below the 
lake bottom were deposited. In 1973 the pH was 5.2. 

Sardlup timane taserssuaq 
64°28'N, 51°35' W. Foged 1977a: 30-42. 250 x 90 m. 61 
m a.s.l. Depth of water at the coring site 3.25 m. Core 
139 cm. Radiocarbon-dating of sample 126-130 cm re
sulted in 9000 ± 140 years B.P. Two marine bottom 
samples with a total of 52 taxa consisting of 26 polyhalo
bous, 18 mesohalobous and 8 oligohalobous taxa were 
recorded. 

The rest of the samples were deposited in freshwater 
from which a total of 223 taxa were recorded: 63 alka
liphilous, 107 pH-indifferent or circumneutral, and 53 
acidophilous. 

At this locality a sudden change from a marine to a 
freshwater environment was evident between marine 
sample M 8071 from a depth of 131.5 cm and freshwater 
sample M 8072 from a depth of 129 cm. During the 
freshwater period, the pH developed from an alkaline 
to a faintly acid environment. In 1973 the pH was 5.6. 
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Kigssaviat taserssua 
64°28'N, 51°35'W. Foged 1977a. 42-57. 100 x 50 m. 51 
m a.s.l. Depth of water at the deepest coring site 175 
cm. Core 254 cm. A sample from 235.5-241.5 cm has 
been radiocarbon-dated to 8080 ± 130 years B.P. 

The two bottom samples M 8362 (243.5 cm) and M 
8263 (240.5 cm) were marine with 17 polyhalobous, 23 
mesohalobous and 10 oligohalobous taxa. The isolation 
from the sea took place between the sedimentation of 
samples M 8263 and M 8267 from a depth of 240.5 cm 
and 232.5 cm, respectively. In freshwater samples, a 
total of 162 taxa consisting of 46 alkaliphilous, 68 pH
indifferent or circumneutral, and 48 acidophilous taxa 
were recorded. The development of pH is the same as in 
the three above-mentioned localities. In 1973 the pH 
was 5.8. 

Gali um Krer, a former pond 
61°10'N, 45°3l'W. Foged 1972: 37-83, Pls C I-IV. A 35 
m wide depression in the bedrock was formed after the 
retreat of the ice 7000 years ago. 51 samples from 2 to 
194 cm below the surface were studied. The diatom 
flora consisted of oligohalobous species. In the whole 
series only one single valve of each of the mesohalobous 
species Navicula digito-radiata (Greg.) Ralfs and Sy
nedra pulchel/a Kiltz. was found. Of the 136 taxa re
corded, 49 were alkaliphilous, 60 pH-indifferent or cir
cumneutral, and 27 acidophilous. Also at this locality a 
development from an alkaline to a neutral or faintly 
acid environment took place during the sedimentation 
period, although this gradient is less distinct here than 
in the four above-mentioned localities. 

Spongilla S0 
59°58'N, 44°2l'W. Foged 1972: 54-66, Pls DI-III. 75 x 
40 m. C. 5.5 m a.s.l. Upper marine limit 30 m a.s.l. The 
present depth of the coring site is 125 cm. Core: 3-241 
cm below the lake bottom. Nethermost a marine facies 
at a depth of 241-201 cm (samples 1- 5), then a transi
tion layer represented by sample Sa at a depth of 195-
194 cm, followed by a limnic freshwater facies at a depth 
of 191 cm to the lake bottom (samples 6--24) . Radiocar
bon-dating of sample from 191-196 cm resulted in 9210 
± 140 years B.P.; samples from 32- 38 cm resulted in 
2110 ± 100 years B.P. 

In the six bottom samples, 39 polyhalobous and 
mesohalobous taxa were recorded together with 10 oli
gohalobous taxa. In samples 6--24, a total of 96 oligoha
lobous taxa consisting of 17 alkaliphilous, 27 pH-indif
ferent or circumneutral, and 52 acidophilous taxa were 
recorded. During the sedimentation, a development 
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from an alkaline to a faintly acid environment took 
place. 

Present investigations 

Qeqertat, Inglefield Bredning 
77°30'N, 66°39'W. Tab. Q 1, Pls QI-IV. At the head of 
Inglefield Bredning there is a low, hilly, mostly polished 
gneiss island. Only the peaks of a few hills are above the 
postglacial upper marine limit (c. 72 m). A shallow lake, 
800 x 175 m, 22 m a.s.l., was cored by Fredskild, 
mid-August 1981, during the third season of the "Knud 
Rasmussen Memorial Expedition". The coring was im
peded by big ice floes. 

No vascular plants were observed in the lake, but som 
mosses, Scorpidium scorpioides and Cal/iergon cf. stra
mineum (det. J . Lewinsky) growing on the lake bottom 
were easily visible in the crystal-clear water. 

The surrounding vegetation was Carex stans fens, 
often with frost boils, on raised, marine clay with Erio
phorum triste, E. scheuchzeri, Carex marina ssp. pseu
dolagopina, C. maritima, Juncus biglumis and J. triglu
mis. On slightly higher ground Cassiope heaths were 
found with scattered Sa/ix arctica, Arctagrostis latifolia, 
Luzula confusa and L. arctica. Racomitrium heaths oc
cured on N-exposed bedrocks, whereas open Carex ru
pestris vegetation was found on the S-exposed sites. A 
summary diatom diagram was published by Fredskild 
(1985). The pH of the lake was 7. 7, the conductivity 110 
µmho. The depth at the coring site was c. 3 m. The 
upper part of the c. 1.3 m limnic sediment was very wet, 
and the exact depth of the gyttja-water interface was 
difficult to determine. 

The following layers were found: 
0 - 47 cm: below the lake bottom: bright olive, slightly 
laminated, upwards very loose, watery gyttja with some 
pea-size Nostoc commune balls. 
47 - 51 cm: slightly reddish, more jelly-like gyttja. 
51 - 130 cm: bright brown to olive, laminated gyttja. 
Especially below 100 cm numerous green Nostoc balls, 
in many cases still with the cell content. 
130 - 133.5 cm: finely laminated, brownish gyttja. 
133.5 - 135 cm: thin layers of clay alternating with dark 
olive gyttja. 
135 - 143 cm: marine clay. 

Four samples from the following depths below the lake 
bottom have been radiocarbon-dated: 
43 - 51 cm: 3610 ± 80 B.P. (K-3740). 
71 - 75 cm: 4370 ± 85 B.P. (K-3739). 
103 - 107 cm: 5370 ± 95 B.P. (K-3738). 
131 - 135 cm: 6800 ± 85 B.P. (K-3502). 

Marine shells of Mya truncata and Hiate/la byssifera 
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from frost boils on the lake shore were dated to 7930 ± 
120 B.P. (K-3503). The limnic stage of the lake started 
around 7000 C-14 years ago. 

The taxa 

This analysis covers 32 subfossil samples from the core 
and two recent ones taken at the drill site and on the 
shore, respectively, shown in Table Q 1. The bottom 
sample, -2 , is taken 2 cm below the limit between the 
marine clay and gyttja. The other samples follow up
wards, indicated by the figures 1, 2.5, 4, 6 and so on up 
to 124 cm above this limit. The pennate genera Cym
bella, Pinnularia, Navicula and Eunotia are the most 
numerous with 18, 8, 8 and 6 taxa , respectively. The 
centric Cyclotella kuetzingiana Thwaites var. planeto
phora Fricke and var. radiosa Fricke, and the likewise 
centric Melosira distans (Ehr.) Kiltz. var. lirata (Ehr.) 
Bethge are very infrequent. 

Fragilaria pinnata is very dominant in the bottom 
samples, from Q + 1 to 44. Hence, its occurrence varies, 
and apart from Q 52 and Q 72 only a few valves are 
found in most of the remaining samples. Fragilaria con
struens is profound in all the samples, fairly common in 
the nethermost ones, but from Q 32 and upwards it is 
decidedly predominant except in a few samples. Thus, 
both of these two Fragilaria species are dominant in Q 
32, Q 44 and Q 72, whereas one of them is more 
frequent than the other in the rest of the samples. This 
might indicate a slight difference in their environmental 
demands, for instance with regard to pH. The samples 
are very poor in diatom valves with exception of the 
Fragilaria species, and therefore the counting covers 
only 250 valves per sample. All the samples seem to be 
deposited in freshwater. The occurrence of four valves 
of the polyhalobous Scoliopleura tumida (Breb.) Rabh. 
in Q + 1 may indicate that an isolation from the sea did 
take place a short time before the sedimentation of Q 
+ 1, but due to the presence of a large number of Fragi
laria pinnata in the same sample it must have been 
deposited in freshwater. Besides these two species, only 
three other taxa occur in Q + 1: the acidophilous Ach
nanthes f/exella (Kiltz.) Brun and Melosira distans 
(Ehr.) Kiltz. var. lirata (Ehr.) Bethge, and the alka
liphilous Navicula vulpina Kiltz. In Q 2.5, the sample 
immediately above, a single valve of each of the two 
polyhalobous species Achnanthes brevipes Ag. and 
Grammatophora oceanica (Ehr.) Grun. is seen. A large 
number of Fragilaria pinnata and eight valves of Ach
nanthes flexella (of 150 counted) are also present here. 

Thus, the sedimentation of all samples in freshwater 
must be considered quite certain . 

A single valve of the mesohalobous Diploneis didyma 
(Ehr.) Cleve and one of Mastogloia smithii Thwaites 
var. /acustris Grun. in Q 84 must be regarded as in
cidental and adventive. This also applies to Cocconeis 
scutellum Ehr. and its variety parva Grun . in Q 80. 
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Taxonomical remarks 
Achnanthes flexella (Kiltz.) Brun. 
Hust. 1930-66, II , p. 415, Figs 869, a-e. Foged 1955: 40. 
1973: 24. 1981 : 47, Pl. 11 : 5, 6. Patrick & Reimer 1966: 
260; 31, 32. Patrick & Freese 1961 : 163. 
Plate: Q I, Figs 15, 19. 

Recorded from all the samples, the number of valves 
increasing from the bottom samples to a temporary 
maximum of 33 and 38 valves ( of 250 counted} in Q 60 
and Q 64, respectively. Then an intermediate stage with 
smaller numbers of valves is followed by an increase to 
the absolute maximum in the top samples Q 116 and Q 
124 with 57 and 76 valves, respectively. This species as 
well as its variety a/pestris Brun is very frequent in arctic 
and subarctic regions, subfossil as well as recent. 

Achnanthes kryophila Petersen 
Hust. 1930-66, II: 403, Fig. 854. Patrick & Freese 1961: 
164. Foged 1955: 40; Pl. 4: 18, 19. 1973: 25. 1981: 49. 

Common in the samples Q 8, Q 10, Q 12 and Q 16 
with 45, 59, 41 and 20 valves, respectively. Few or no 
valves at all in the other samples. Like the above-men
tioned taxa, widely distributed in the frigid regions of 
the northern hemisphere. 

Cymatopleura solea (Breb.) W. Smith 
Hust. 1930: 425 , Fig. 823a. Patrick & Freese 1961 : 282. 
Foged 1971: 940. 1964: 148. 1977: 10 and 22. 1981: 64, 
60: 2. 
Plate: Q IV, Fig. 15. 

In Greenland observed previously in only two sub
fossil cores from Godthabsfjord, and few in number of 
valves (Foged 1977a). In Spitsbergen infrequent. In 
Alaska rather infrequent (Patrick & Freese 1961. Foged 
1971: 940, 20: 14} In the present material there are a few 
valves in several samples, but in Q 20 it is very common 
with 48 valves of 250 counted. No immediate explana
tion can be offered. 

Cymbella 
This genus is the most common with regard to number 
of taxa: seven are alkaliphilous and 11 pH-indifferent or 
circumneutral. The identification of some closely re
lated species from this locality is doubtful, many taxa 
being very variable as to the shape of the valve or of the 
central area. 

Cymbella cuspidata Kiltz. sensu Foged 
Foged 1981 , 48: 3-7. 
Plate: Q IV, Fig. 2. C. 9 striae in 10 µm. 

The central area has the same shape as in Foged 1972, 
C IV: 17 and 1981, 48: 3-7. Also the shape and size of 
the valve and the number of striae correspond reason
ably well. Hust. 1930, Fig. 653 deviates somewhat from 
other illustrations of this species. It is not observed in 
the 13 bottom samples of the core, but from Q 68 it 
occurs in varying numbers in all samples with a maxi-
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mum of 30 and 24 valves in Q 80 and Q 84, respectively. 
A few valves were found in the recent samples from this 
locality. 

Cymbella helvetica Kiltz. var. compacta (0strup) Hust. 
0strup 1910: 54, 2: 39. Foged 1977: 42; 38: 8. 
Plate: Q IV, Fig. 7. 

Referred to this taxon with some doubt. Only a single 
valve in Q 92 is recorded. 

Cymbella spuria Cleve 
A. Schmidt et al. 377: 11-14. Cleve 1894-95, I: 166. 
Foged 1964: 134, 18: 9. 
Plate: Q IV, Fig. 3. 

The central area is dilated. It resembles Cymbella lata 
Grun. sensu Foged 1972: 33, B III: 3, which also has a 
dilated central area, whereas in Hust. 1930: 355, Fig. 
649 its central area is not dilated. In Patrick & Reimer 
1975, 5: 4, however, it is faintly dilated, but only on the 
dorsal side of the valve. In many cases it seems impos
sible to separate C. lata and C. spuria on the basis of 
available descriptions and illustrations. 

Cymbella semigibbosa Patrick & Freese 
Patrick & Freese 1961: 265, 4: 6. 
Plate: Q IV, Fig. 5. 

Rather infrequent in this material as well as in 
Alaska. It seems to be closely related to C. obtusa 
Greg., which is recorded from many localities in Green
land and northern Europe. 

Cymbella subaequalis Grun. 
Patrick & Reimer 1975: 24, 3: 13, 14. Foged 1981: 75, 
45: 15. 
Plate: Q IV, Fig. 4. 

Very rare, only found in Q 32. Closely related to C. 
obtusa Greg. and C. aequalis W. Smith. It is impossible 
to separate C. subaequalis and C. obtusa with certainty 
on the basis of available descriptions and illustrations. 

Navicula mutica Kiltz. 
Hust. 1930-66, III: 583, Figs 1592a- f. 
Plate: Q III, Fig. 6. 

Terrestrial and aerophilous taxa occur very infre
quently in the present material. N. mutica is found only 
in Q 84. 

Navicula tuscula Ehr. fo. rostrata Hust. 
Foged 1972, A IV: 4, 7, 8. Foged 1977: 89, 15: fr8. 
Patrick & Reimer 1966: 539, 52: 7. 
Plate: Q II, Fig. 4. 

This form is very common in the two recent samples 
form this locality, but it was not observed as subfossil in 
the core. 
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Navicula tuscula var. capitata (Fontell) Cleve-Euler 
Cleve-Euler 1953, III: 121, Figs 742a, b. Foged 1952, A 
IV: 5. 1977: 89, 25: 5. 
Plate: Q II, Fig. 3. 

This variety is common in samples Q 68-84, but in
frequent in several of the other core samples. In Table 
Q 1, both forms and varieties are included in Navicula 
tuscula. 

Pinnularia gentilis (Donk.) Cleve 
Hust. 1930: 355, Fig. 618. 
Plate: Q III, Fig. 5. fr7 striae in 10 µm. 

This species greatly resembles P. viridis (Nitzsch) 
Ehr. However, it has broadly rounded apices, whereas 
P. viridis has elliptically rounded apices. A few valves 
were found in the three topmost core samples. In the 
recent lake it occurs somewhat more frequently. 

Pinnularia macilenta (Ehr.) Cleve var. genuina A. 
Cleve 
Cleve-Euler 1955, IV: 40, Figs 1051a, b. Okuno 1952, 
15: 10, fossil, Japan 
Plate: Q III, Fig. 4. 

Common, subfossil and recent, in Scandinavia. 

Stauroneis anceps Ehr. var. genuina Mayer 
Cleve-Euler 1953, III: 207, Figs 943a, b, according to 
Van Landingham 1978, VII: 3621. 
Plate: Q II, Figs 5, 6. 

Several more or less capitate forms of Stauroneis an
ceps exist. In this core, most valves seem to be identical 
with Cleve-Euler 1953, III, Figs 943a, b. S. anceps is 
very variable and often difficult to separate from forms 
of S. phoenicenteron (Nitzsch) Ehr. 

Stauroneis anceps Ehr. fo. triundulata Foged fo. nov. 
Va/vis triundulatis a typo nominato differt. 
Plate: Q II, Fig. 7. 

Differs from the nominate type by having triundulate 
valves. Holotype: Sample Q 84. Foged Collection, Co
penhagen (C). Type locality: Qeqertat, Inglefield 
Bredning, W Greenland; subfossil core. 

Ecological remarks 

The development of pH during the sedimentation per
iod differs from the previous subfossil cores in W 
Greenland in which the environment was generally al
kaline at first, passed through a neutral stage and ended 
as weakly acid. 

In this core the diatom flora does indicate a change of 
the pH, but also that it has generally remained on the 
alkaline side of the neutral point. 

The acidophilous Achnanthes flexella (Kiltz.) Brun 
and A. kryophila Petersen indicate changes towards or 
even beyond the neutral point three times. In samples Q 
8, Q 10 and Q 12, Achnanthes kryophila is relatively 
frequent with 45, 49 and 41 valves, (i.e. 18.0, 23.6 and 
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16.4%) respectively. And in samples Q 60--64 and Q 
116-124, Achnanthes flexella indicates with 33-38 and 
57-76 valves, (i.e. 13.2-15.2% and 22.8-30.4%) respec
tively, a change from a more or less alkaline to a neutral 
or even weakly acid environment. 

The remaining nine acidophilous taxa recorded here 
are of no specific importance, all of them occurring 
sporadically and few in number. Eunotia pectinalis 
(Dillw.) Rabh. var. minor (Kiltz.) Rabh. is the most 
common and was found in more than half of the sam
ples, although only with a few valves; its optimum is 
probably near or slightly below pH 7.0. 

Some other species may also indicate changes in the 
pH. The alkaliphilous Navicula vulpina Kiltz. was ob
served in all the samples except the bottom one. Almost 
as numerous was Cymbella ventricosa Kiltz., a rather 
markedly pH-indifferent species, which, however, now 
and then is stated to have an optimum at pH 7.7-7.8. 
These two species occur with a fairly large number of 
valves in the samples. 

The alkalibiontic Epithemia sorex Kiltz. was observed 
in all the samples except the two bottom ones, but there 
were fewer numbers of valves than the above-men
tioned species. 

Navicula radiosa Kiltz., recorded as fairly common in 
most samples, is difficult to place as to pH. It is mark
edly indifferent, but it is also now and then stated to be 
alkaliphilous, but never (?) acidophilous . The exclu
sively alkaliphilous Amphora ova/is (Kiltz.) Kiltz. var. 
lib yea (Ehr.) Cleve was not observed in most of the 
lower core samples apart from Q 20 (13 valves), but 
from Q 76 and upwards it occurred in all the samples, 
and in several of them it was fairly numerous. 

Thus, on the basis of the diatom flora it is difficult to 
demonstrate gradual changes of pH during the sedi
mentation of this core . As mentioned above, it must 
have taken place in an alkaline environment, but with a 
fluctuating pH and sudden approaches to the neutral 
point. 

Eqalunguit, Disko 
69°32'N, 53°4l'W. Tabs Eq 1-2, Pls Eq I-VII. 
In the middle of a 5 km wide isthmus between Kanger
dluarssuk and Kuanerssuit suvdluat, Disko Fjord, a 300 
x 80 m lake, c. 20-25 m a.s.l. was cored in 1980 by 
Fredskild. 

The lake was surrounded by polished gneiss outcrops 
with Cetraria-Stereocaulon heaths rich in Betula nana, 
Ledum decumbens and Empetrum hermaphroditum. In 
moist depressions and at the outlet, low Sa/ix glauca 
copses with Equisetum arvense and patches of fen vege
tation covered the ground. 

The bottom of the lake was covered by Drepanocla
dus exannulatus and D. revolvens (det. J. Lewinsky) 
and a 1-2 m thick layer of pea-size Nostoc commune 
balls . Callitriche hermaphroditica was the dominant 
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phanerogam, C. anceps, Hippuris vulgaris and Ranun
culus confervoides, all fertile, were frequent, whereas 
sterile Potamogeton pusillus was rare . 

The pH was 7.4, the conductivity 52 µmho . The trans
parency was very low, possibly due to waterfowl; many 
ducks were nesting on the shore. The depth of the 
coring site was 2.7 m. 

The following layers were found: 
0 - 47 cm below the lake bottom: dark olive-brownish, 
slightly gritty jelly-like gyttja, with tiny Nostoc balls. 
47 - 116 cm: bright, brownish, fine gyttja with som 
moss. 
116 - 135.5 cm: bright, slightly clayey, fine gyttja . 
135.5 - 138 cm: greyish-brown, slightly clayey gyttja 
with mosses. 
138 - 143 cm: finely laminated brown gyttja and grey 
clay-gyttja. 
143 - 147 cm: grey clay. 
147 - 151 cm: grey clay with coarse sand. 
One sample, 139 - 143 cm below the lake bottom has 
been radiocarbon-dated to 6750 ± 105 B.P. (K-3505). 

The taxa 

Twenty-one samples with a fairly varied diatom content 
were analysed . Except in five samples from the core 
bottom, it was possible to count 250 valves per sample. 

In Table Eq 1 all the recorded diatom taxa are pre
sented. 

In the bottom sample Eq 2561, the number of polyha
lobous and mesohalobous species was so predominant 
that it must have been deposited in a sea-water envi
ronment. However in the next four samples, Eq 2563-
2569, there were increasing numbers of freshwater dia
toms and decreasing numbers of sea-water diatoms. 

Sedimentation probably started in a shallow lagoon. 
In the final stage during land upheaval, the lagoon 
changed into a freshwater lake, which was exposed to 
intrusion or submersion by sea-water for some time. 
The final isolation took place shortly after sedimenta
tion of sample Eq 2565, which, as mentioned above, has 
been radiocarbon-dated to 6750 ± 105 years B. P. 

The core is fairly rich in diatom species as c. 230 taxa 
are recorded, 9 of them polyhalobous, 17 mesohalobous 
and 208 oligohalobous belonging to 8, 9 and 25 genera, 
respectively. 

The oligohalobous group includes 95 alkaliphilous or 
alkalibiontic, 77 pH-indifferent and 36 acidophilous 
taxa . 

The genera richest in species are Navicula, Eunotia, 
Pinnularia and Cymbella with 33, 26, 25 and 19 taxa, 
respectively. 

Changes in pH of the environment 

The pH-spectra given in Table Eq 2 are based on the 
recorded number of taxa and the percentages of valves 
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counted. The earliest sample is at the bottom of the 
table . 

The facts which are deducible from Table Eq 1 are 
summarized in the following. As to the development 
during the freshwater period from Eq 2573 and upwards 
it appears that the environment was at first alkaline but 
gradually became neutral. In the topmost samples the 
number of acidophilous taxa (but not the percentages of 
valves) is larger than in earlier samples, although alka
liphilous and circumneutral groups are still predominant 
as to the number of species as well as the percentage of 
valves. Therefore , it must be concluded that even at the 
end of sedimentation the environment had a pH hardly 
below 7.0. 

Taxonomical remarks 

Achnanthes depressa (Cleve) Hust. 
Hust. 1930--o6, II: 417, Fig. 870. Patrick & Freese 1961 : 
163. Foged 1958: 79. 1973: 24. 1977: 14, 27, 38, 48. 
1981 : 45. 

A few valves were found in Eq 2627 and Eq 2639. 
Common, subfossil as well as recent , in Eurasia, Green
land and Alaska. 

Achnanthes recurvata Hust. 
Hust. 1945-50: 434; 36: 28-30. 

Syn .: A . altaica (Poretzky ) Cleve (Ross & Sims 1978: 153, 

Figs 5-9) . 
Foged 1971 : 932. 1973: 26. 1977: 26; 13: 25a , b, c. 1981 : 
52. 

Widely distributed, subfossil as well as recent , in 
northern Eurasia , Greenland and Alaska. 

A small species, probably often overlooked or con
fused with other small A chnanthes species. Here ob
served in four of the topmost samples. 

Amphora fonticola Maillard 
Maillard 1967: 29 ; 4: 10. Stoermer and Yang 1971 : 902, 
Figs 4a, b. Kaczmarska 1977: 52 ; 24: 1, 8. Foged 1982: 
29 ; 17: 4. 
Plate: Eq V, Fig. 12. 

Previously recorded only a few times (in U.S.A ., 
Poland and Denmark). A weakly defined taxon which 
may be confused with other Amphora species (see 
Foged 1982: 29) . 

Cymbella cistula (Hempr.) Kirchner 
Hust. 1930: 363 , Fig. 676a . Patrick & Freese 1961: 260. 
Patrick & Reimer 1975: 62; 11 : 3, 4. Foged 1971: 941 ; 
18: 1. 1981 : 67; 47: 2, 4, 5. 
Plate : Eq VI, Figs 4, 5. 

Recorded in all samples from Eq 2597 to the topmost 
Eq 2650, but in varying, generally few numbers of 
valves . 

Krammer (1981) finds that there are three character
istic raphe types in the genus Cymbella which should 
make it possible to separate several of the very similar 
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species. However, this is probably still difficult with the 
light-microscope , especially because valves often lie in 
subobtimal positions on the slide . 

Thus, in Foged (1981) , Pl. 47, Figs 3, 6 and 7 repre
sent C. proxima Reimer (Patrick & Reimer 1975: 61 , 
11: 1) and not C. cistula as stated. 

Cymbella heteropleura (Ehr.) Kutz . fo . minor Cleve 
A. Schmidt et al. 374: 12. Patrick & Freese 1961: 262. 
Foged 1964: 128. 1971 : 941 ; 18: 19. 1972: 33 ; B III : 4. 
1977: 42; 36: 1. 1981: 70. 

A few valves in three samples. Previously recorded 
from arctic regions , subfossil as well as recent. 

Cymbella heteropleura (Ehr.) Kutz . var. subrostrata 
Cleve 
Patrick & Reimer 1975: 38; 6: 1. Foged 1981 : 76; 49: 1. 
Plate: Eq VI , Fig. 3. 

A few valves in Eq 2627. Fairly common in Alaska. 
Seems to be closely related to C. inaequalis (Ehr.) 
Rabh . (Patrick & Reimer 1975: 36; 5: 3). 

Cymbella laterostrata Pant. var. alaskana Patrick & 
Freese 
Patrick & Freese 1961 : 263; 4: 2. Foged 1981 : 72; 49: 4; 
51 : 3. 
Plate: Eq VI, Fig. 2. 

Only a few valves in Eq 2642. Fairly common in 
Alaska . Closely related to C. heteropleura Ehr. fo . mi
nor Cleve and C. pseudocuspidata (Tynni 1978: 38; 11: 
94). 

Epithemia smithii Carruthers 
Patrick & Reimer 1975: 187; 27: 3a , b. 
Plate: Eq VII , Fig. 6. Three costae in 10 µm . 

Only a few valves in Eq 2642. Previously recorded 
from fresh and brackish water in eastern U.S.A. 

According to Patrick & Reimer (1975: 187): "Closely 
related to £ . sorex from which it differs by the more 
distant costae (2-4 in 10 µm) ". 

Eunotia major Ehr. var. scandica Cleve-Euler fo . ven
tricosa Cleve-Euler 
Cleve-Euler 1953, II: 119, Figs 456d, e . Cleve 1895: 27; 
I: 37. Foged 1973: 38; 1: 2. 1977: 56, I: 10. 
Plate : Eq I, Fig. 5. 

A few valves in Eq 2589 and Eq 2650. Previously 
recorded from northern Scandinavia and Greenland. 
Always rare . 

Eunotia faba (Ehr .) Grun. fo . rhomboidea Foged 
Foged 1977b: 55 ; 10: 10-13. Foged 1981: 85; 9: 21. 

S y n .: £ . l'(l/lheurckii Patrick fo . rlwmboidea Foged. 

A few valves in Eq 2639, Eq 2642 and Eq 2646. 

Eunotia (Ehr.) Grun. faba fo . asymmetrica Fusey 
Fusey 1953: 487, Fig. 4. 

A fairly rare form , usually found together with the main 
form . It resembles £ . rhomboidea Hust. , but is much 
larger. 
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Gomphonema acuminatum Ehr. var. elongatum (W. 
Smith) V. Heurck fo. tenuis A. Cleve 
Cleve-Euler 1955, IV: 175, Fig. 1263f. 
Plate: Eq VI, Fig. 12. 

Rare in Eq 2642. 

Gomphonema gracile Ehr. emend. V. Heurck sensu 
Patrick & Reimer 
Patrick & Reimer 1975: 131; 17: 1-3. 
Plate: Eq VII, Fig. 4. 

Rare in Eq 2631. The usual type of G. gracile Ehr. 
(Hust. 1930: 376) is recorded from ten samples with a 
varying number of valves. (Also commented by Patrick 
& Reimer 1975: 132 and Foged 1980: 37, 19). 

Many taxa in the group Naviculae lanceolatae Cleve 
are highly variable. Consequently, they may be difficult 
to delimit with certainty. 

Navicula digito-radiata (Greg.) A. Schmidt var. arctica 
Patrick & Freese 
Patrick & Freese 1961: 204. Foged 1981: 112; 32: 3. 

Syn.: N. digitoradiata (Greg.) A. S. var. minor Foged 1953: 
45; 5: 12. 

Plate: Eq IV, Fig. 2. Nine striae in 10 µm . 
A few valves found in Eq 2563 with N. digitoradiata, 

which also occurs in Eq 2561. 

Navicula grudeensis Foged 
Foged 1970: 182, Fig. 6. 

Syn.: Navicula cymbula Donk. sensu Lortie 1982: 20: 9. 
Plate Eq IV, Fig. 5. 9 (-10) striae in 10 µm. 

Very common in three of the nethermost samples of 
the core (Eq 2567, Eq 2573 and Eq 2577) . 

Previously recorded as subfossil from southwestern 
Norway. It shows an affinity to rather saline environ
ments. It may be mesohalobous or at least halophilous; 
probably often confused with closely related species. 

Navicula peregrina (Ehr.) Kiitz. var. kefvingensis (Ehr.) 
Cleve sensu Foged 
Foged 1977a: 58; 5: 3. 
Plate: Eq IV, Fig. 3. Nine striae in 10 µm. 

Occasional and only in Eq 2581 and Eq 2639. 

Navicula pseudolanceolata Lange-Bertalot 
Lange-Bertalot 1980: 32; 2: 1-8. 

Syn.: N. lanceo/ata (Ag.) Kiitz. sensu Foged 1974: 12: 18. 
1977: 28: 18. N. lanceolata (Ag.) Kiitz. sensu Hust. 1930: 
305, Fig. 540. 

Plate: Eq IV, Fig. 6. Ten to eleven striae in 10 µm. 
Only a few valves in Eq 2639. 

Navicula radiosa Kiitz. var. tenella (Breb. ex Kiitz.) 
Grun. sensu Patrick & Reimer 
Patrick & Reimer 1966: 510; 48: 17. 
Plate: Eq IV, Fig. 12. C. 16 striae in 10 µm. 

Recorded from the three topmost samples, Eq 2635, 
Eq 2639 and Eq 2642. 

12 

Navicula rhyncocephala Kiitz. 
Hust. 1930: 293, Fig. 501. 
Plate: Eq IV, Fig. 7. Ten striae in 10 µm. Fig. 11. Eight 
to nine striae in 10 µm. Eq 2642 (sensu Foged 1980: 64; 
16: 6-8). 

One of the most common species in this material. 
Numerous in all the samples in the middle of the core, 
from Eq 2577 to 2597, and then in the above-lying 
samples, relatively few in six of them, but common in 
three . 

Navicula rhyncocephala Kiitz. var. elongata Mayer 
sensu Germain 
Germain 1964: 4: 8. Foged 1981: 124; 31: 2. 
Plate: Eq IV, Fig. 4. Eight striae in 10 µm. 

Fairly common in Eq 2577. 

Nitzschia sociabilis Greg. 
Hust. 1957: 354, Figs 91-94. Lange-Bertalot & Simon
sen 1978: 50; Figs 216-221. 
Plate: Eq VII, Fig. 10. Nine keel puncta in 10 µm. 
Dense striae. 

Recorded from Eq 2635 and Eq 2639. 

Pinnularia aequilateralis Patrick & Freese 
Patrick & Freese 1961: 228; 3: 3. 
Plate: Eq V, Fig. 2. Eight striae in 10 µm. 

This form, only found in Eq 2639, seems to be identi
cal with Patrick & Freese's species from Alaska. 

Many Pinnularia forms are also difficult to identify; 
many of the species, e.g. P. viridis (Nitzsch) Ehr., are 
extremely variable, and a large number of varieties and 
forms seem to overlap . 

Pinnularia viridis (Nitzsch) Ehr. fo. cuneata (0strup et 
Cleve) Foged 
Foged 1972: 52; C III: 4. 
Plate: Eq V, fig. 6. Five to six striae in 10 µm . 

Only recorded from Eq 2581. 

Langes0 and Rundes0, 
Tugtuligssuaq 
75°22'N, 58°36'W. Tabs T 1-2, Pls TI-VI. 
Surrounded by the Greenland inland ice and the ice
filled Melville Bugt, there is a c. 20 km long, 600-800 m 
high gneissic peninsula, Tugtuligssuaq . Close to its west
ern point two small lakes, c. 15 m a.s.l. and connected 
by a 75 m long brooklet draining in the sea, were cored 
by Fredskild in 1979 on the "Knud Rasmussen Memor
ial Expedition" . The upper marine limit is c. 14 m a.s.l. 
The bottom of both lakes was covered by mosses and 
liverworts, especially Drepanocladus exannulatus and 
Marsupella arctica (K. Damsholt <let.), and by a bright, 
loose carpet of algae, consisting of diatoms, Oedogo-
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nium, Lyngbya, Microspora, Nostoc, Chroococcus, 
Staurastrum, Cosmarium and Euastrum (J. B. Hansen 
det.). No limnophytes were observed in the lakes. 

The vegetation of the surrounding slopes was very 
poor, consisting mainly of snowbeds and open, snow
protected Cassiope tetragona heaths. Pollen and macro
fossil diagrams have been produced for both lakes. A 
summary diatom diagram from Langes{ll was published 
by Fredskild (1985). The pH of the lake was c. 6, the 
conductivity 12 µmho. 

Langes{ll is 800 x 100 m. The water depth at the 
coring site was 4 m; the maximum depth of the lake was 
undoubtedly greater, but unknown due to a big ice floe 
which still covered most of the lake on August 18. 

The following layers were found: 
0 - 88 cm below the lake bottom: bright olive, slightly 
clayey, fine gyttja (0 - c. 20 cm) with some or a few 
moss remains. Very watery, especially upwards. 
88 - 98.5 cm: greyish-olive, stratified, fine gyttja with 
cladoceran remains. Single mosses at 92 cm. 
98.5 - 100 cm: olive-brown, stratified, fine gyttja with 
clay and cladoceran remains. 
100 - 102 cm: olive-grey, stratified clay-gyttja, firm 
jelly-like with cladoceran remains and single mosses. 
102 - 104 cm: like 100 - 102 cm, but grey with more 
clay. 
104 - 108 cm: sticky, violet clay. 
108 - 125 cm: sand, with some grey clay. 

Five samples from the following depths below the lake 
bottom have been radiocarbon-dated: 
18 - 22 cm: 2270 ± 75 B.P. (K-3690). 
38 - 42 cm: 4150 ± 90 B.P. (K-3689). 
62 - 66 cm: 4990 ± 90 B.P. (K-3688). 
82 - 86 cm: 6710 ± 105 B.P. (K-3300). 
98.5 - 100 cm: 8540 ± 120 B.P. (K-3276). 
There were no diatoms in three samples from 109, 115 
and 121 cm, whereas a sample extracted from a macro
fossil from 103.5 - 107 cm contained a few frustules. 

The taxa 
This account covers 17 subfossil samples from 103 cm of 
the Langes{ll core and one sample from Rundes{ll, which 
is situated at a lower level and connected to Langes{ll. 

In this series none of the valves were counted; the 
taxa are registered in Table T 1. The Fragi/aria species 
are placed at the top like in the other core series. 

The samples are arranged according to their depth 
below the bottom of the lake, the nethermost sample L 
2404 to the left, the top sample L 2392 to the right. 
Farthest to the right the sample L 2339 from Rundes{ll is 
given. 

Eighteen genera with c. 100 taxa were recorded from 
this material. Since only oligohalobous species were 
found, the sedimentation must have taken place in a 
freshwater environment. 
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The genera Eunotia, Cymbella and Pinnularia had 
the largest number of taxa with 22, 11 and 11 taxa, 
respectively. These genera are dominated by freshwater 
species. 

Most Eunotia species are found in acid or faintly 
neutral environments. The genus Pinnularia is found 
over a broader pH-spectrum, but the freshwater species 
of this genus are generally pH-indifferent or circum
neutral, or faintly acidophilous. The genus Cymbella is 
more variable. In this material eight of the recorded 
Cymbella species were circumneutral, two alkaliphilous 
and one acidophilous. 

The distribution of the entire diatom material within 
the three main oligohalobous groups amounts to 26 
alkaliphilous and alkalibiontic, 39 pH-indifferent or cir
cumneutral, and 38 acidophilous species. 

Only three centric species were found, the acidophi
lous Melosira dis tans (Ehr.) Kiltz. and the two varieties 
var. perglabra (0strup) J{llrgensen and var. lirata (Ehr.) 
Bethge. The most frequent was var. perglabra which 
occurred in all the samples from the upper half of the 
core with an increasing number of valves, starting with a 
few in sample L 2371. The var. lirata was. only found in 
L 2377 together with var. perglabra. The main species 
Melosira distans likewise occurred in a single sample, 
the top L 2392. 

From Table T 1 it appears that there is a predomi
nance of alkaliphilous and pH-indifferent species in the 
lower part of the core, whereas acidophilous species are 
more abundant in the upper part of the series. 

Changes in pH of the environment 
Sample numbers are given in the left column in Table T 
2. The recent sample from Rundes{ll, L 2339 is placed at 
top, and samples from the Langes{ll core are arranged 
below with the uppermost sample at the top and the 
nethermost, i.e. the oldest, at the bottom. 

As no countings were performed during the analysis 
of this core the percentages are calculated on the basis 
of the number of taxa. 

The pH-spectra show that the percentages for alka
liphilous and alkalibiontic groups are largest at the bot
tom of the core. Furthermore, the pH-indifferent or 
circumneutral groups have somewhat larger percen
tages in the lower samples than in the upper ones in 
most cases, and the acidophilous and acidobiontic 
groups usually clearly increase from bottom to top. On 
this basis it seems reasonable to conclude that an envi
ronmental change took place as reflected by the pH, 
from faintly alkaline to somewhat acid. Thus, the deve
lopment in Langes{ll is the same as the six previously 
examined subfossil cores from W Greenland (Foged 
1972 and 1977a). 
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Taxonomical remarks 
The genus Cymbella is represented by 11 species, eight 
of which are pH-indifferent or circumneutral. They are 
mainly found in the mid-core samples, L 2353 to 2374, 
but at least one species is present in all samples except L 
2389. Most frequent is Cymbella gracilis (Rabh. Cleve, 
recorded as common in L 2359 and L 2362. 

Cymbella incerta Grun. var. naviculacea (Grun.) Cleve 
Cleve-Euler 1955, IV: 140, Figs 1201a-e. 
Plate: T VI, Fig. 12. 

Common in N Europe, subfossil as well as recent. 

Cymbella laterostrata Pant. var. alaskana Patrick & 
Freese 
Patrick & Freese 1961: 263; 4: 2. Foged 1981: 72; 49: 4; 
51: 3. 
Plate: T VI, Fig. 8. 

Previously recorded from Alaska. 

Cymbella rupicola Grun. sensu Patrick & Reimer 
Patrick & Reimer 1966: 26; 3: 19. 
Plate: T VI, Fig. 6. 

Previously recorded from Europe and eastern U.S.A. 

Eunotia 
With its 22 taxa, this genus is the most prominent in the 
series and occurs most frequently in the middle and 
upper part of the core. However, several of the species 
are only represented by a few valves in a few samples. 

Eunotia monodon Ehr. is the most common, recorded in 
all samples except the bottom sample L 2404. In seven 
samples, between L 2362 and 2386, it is recorded as 
common or fairly common. 

Eunotia lapponica Grun. is recorded from the four top
most samples and is very common in L 2389. 

Eunotia arcus Ehr. and E. praerupta Ehr. are both 
recorded as fairly common in L 6362, in which sample 
seven different Eunotia species are found. 

Eunotia monodon Ehr. var major (W. Smith) Hust. is 
recorded from five samples, in two of them together 
with Eunotia major (W. Smith) Rabh. var. scandica 
Cleve-Euler (Cleve-Euler 1953, II: 119, Fig. 456e). 

Eunotia testudinata A. Berg (Berg 1939: 425; 1: 10) is 
also found in five samples. It is previously recorded as 
subfossil in Spongilla S\ll, Godthabsfjord (Foged 1972: 
62; D II: 2, 3) and as recent in SW Greenland (Foged 
1973: 40; 5: 4, 5). 

The species depicted in the following illustrations are 
considered as forms of Eunotia monodon: Pl. TI, Figs 
9, 11, 12, 13 and 14, and Pl. T II, Figs 1, 2, 3 and 7. Figs 
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14 and 7 are closely related to E. major var. scandica fo. 
ventricosa Cleve (Cleve 1895: 27; 1: 37). 

Patrick & Reimer 1966: 196-198 separate E. major 
(W. Smith) Rabh. sensu Hust. 1930-66, II, Fig. 772 
from E. monodon Ehr., the former having "distinctly 
capitate ends", "set off from the main body", whereas 
Hust. 1930-66, II: 365, Fig. 772 includes E. major W. 
Smith in £. monodon Ehr. None of the specimens ob
served in this series have capitate apices. 

Eunotia monodon and its varieties are common in 
northern Europe, Greenland and the eastern U.S.A., 
but unknown from Alaska. 

Neidium affine (Ehr.) Cleve fo. undulata (Grun.) Hust. 
Hust. 1930: 243 ("Mittlere Auftreibung starker als die 
iibrigen"). Patrick & Freese 1961: 178. Foged 1981: 129; 
27: 2. 
Plate: T IV, Fig. 8. 

A single valve in L 2374. Previously known from 
Alaska. 

Neidium affine var. amphirhynchus (Ehr.) Cleve fo. 
undulata (Grun.) Hust. 
Hust. 1930: 243 ("Unterscheidet sich von N. affine fo. 
undulata durch die gleichen Breite der Auftreibun
gen "). Foged 1981: 129; 19: 16. 
Plate: T IV, Fig. 9. 

A single valve in L 2368. Previously known from 
Alaska. 

Neidium affine var. longiceps (Greg.) Cleve 
Hust. 1930: 242, Fig. 378. Patrick & Reimer 1966: 393; 
35: 4. 
Plate: TV, Fig. 5. 

Alkaliphilous Neidium species were only observed in 
most of the nethermost samples and not in the upper; 
upwards, the circumneutral N. iridis (Ehr.) Cleve var. 
porsildii Foged is common in L 2377 and the following 
five samples. 

Neidium bisulcatum (Lagerst.) Cleve var. baicalense 
(Skv. & Meyer) Reimer 
Patrick & Reimer 1966: 397; 36: 6. Foged 1981: 131; 24: 
4. 1971: 968. 
Plates: T IV, Fig. 7. TV, Fig. 6. 

Found in L 2374 and L 2377. Fairly common in 
Alaska. Also recorded from eastern U.S.A. 

Neidium rudimentarum Reimer 
Patrick & Reimer 1966: 407; 37: 10. 

A single valve in L 2377. Previously only recorded 
from a single locality in eastern U .S.A. 

Neidium temperei Reimer 
Patrick & Reimer 1966: 406; 37: 9. Patrick & Freese 
1961: 181: "Occasionally in our collections" (Alaska). 
Foged 1973: 52; 8: 7-9. 1977: 59; 3: 10. 
Plate: T II, Fig. 6. A small specimen. 
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Infrequent in L 2347. Previously known as subfossil in 
Greenland and as recent in Alaska and eastern U.S.A. 

Pinnularia suchlandtii Hust. 
Hust. 1943: 184, Figs 39-41. Foged 1971: 978; 16: 9, 10. 
1981: 156; 44: 13. 
Plate: T VI, Fig. 2. 

A single valve in L 2404. Previously recorded from 
Central Europe (The Alps) and Alaska. 

Stauroneis nobilis Schum. var. minima Foged 
Foged 1981: 160; 20: 7. 
Plate: T V, Fig. 8. 

Previously only recorded from Alaska. The valve 
shown in TV: 8 resembles S. lauenburgiana Hust. with 
regard to the punctation of the striae and size of the 
valve, but due to the absence of pseudosepta at the 
apices it is most likely the small Alaskan form of S. 
nobilis. 
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Tables and plates 
A list of the recorded diatoms from each of the four 
localities is included (Tabs N 1, Q 1, Eq 1 and T 1). In 
Tables Q 1 and Eq 1, the species are arranged according 
to their halobian relation: first the polyhalobous, then 
the mesohalobous and finally the oligohalobous. (All 
the species from the two other localities were oligohalo
bous). The oligohalobous species are arranged accord
ing to their pH relation: first the alkaliphilous or alkali
biontic, then the pH-indifferent or circumneutral, and 
finally the acidophilous or acidobiontic. The species are 
arranged alphabetically within each group. 

Meddelelser om Gn1lnland, Bioscience 30 • 1989 

Finally, dominant Fragilaria species were not 
counted, a common practice among diatomologists, as it 
gives a more objective picture of the species composi
tion. These Fragilaria species are listed at the top of 
each table. 

The legend for these tables can be seen in Table N 1. 
Three tables (N 2, Eq 2 and T 2) are included to show 

the pH-spectrum of the recorded taxa in relation to the 
depths of the samples. 

Photographs of some of the species from the four 
localities are also included (Pls N I-IV, Q I-IV, Eq 
I-VII and TI-VI). The name, dimensions and sample 
number are given in the legends. 
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Table N 1. List of diatoms, Vands0en. 

Sample no. N 5.1 5.2 5.3 5.4 5.5 5.6 5.7 5.8 5.9 5.10 
Depth below lake bottom (cm) 4 7 11 15 19.5 23.5 27 30.5 35 38.5 

Alkaliphilous or alkalibiontic: 

Not counted: 
Fragilaria pi1111ata Ehr. cc cc cc cc cc C dom dom C + 
- fo. ve11tric11/osa Schum. + 

Amphora 
ova/is (Kiitz.) Kutz. + 2 + 
- var. affi11is (Kiitz.) V.Heurck + 
- var. lib yea (Ehr.) Cleve 14 7 7 4 + 
- var. pediculus Hust. 2 + 1 

Ca/011eis + 
bacillum (Grun.) Cleve 4 3 
schuma1111ia11a (Grun.) Cleve 
silicula (Ehr.) Cleve + + 
- var. truncatula Grun. + 

Cyclotella 
comta (Ehr.) Kiitz. 

Cymbel/a 
hebridica (Greg.) Grun. 5 19 3 7 10 
/eptoceros (Ehr.) Grun . 4 
- var. rostrata Hust. + 2 
minllla Hilse var. silesiaca 

(Bleisch ex Rabh.) Reimer + 
oblllsa Greg. 1 + 10 
11/rgida (Greg.) Cleve 2 3 2 1 

Denticula 
tenuis Kiitz. + + 

Diploneis 
ova/is (Hilse) Cleve 

Fragilaria 
construens (Ehr.) Grun. + 6 + 

Gvmplwnema 
ac11mi11at11m Ehr. var. coro11ata 

(Ehr.) W. Smith + 
a11gustatum (Kiitz.) Rabh. I 
- var. produc/1/m Grun. 

Meridian 
circulare Ag. 4 

Navicula 
c/eme11tioides Hust. + 
conte/1/a Grun. fo. para/le/a 

Petersen 6 7 + 
digito-radiata (Greg.) A. Schmidt + 
interglacia/is Hust. 6 15 6 2 3 1 
modica Hust. 14 12 2 

Nitzschia 
perpusilla Rabh. 3 

S1epha11odiscus 
aslraea (Ehr.) Grun. + 

pH-indifferent or circumneutral : 
Cyc!otel/a 

k11etzi11gia11a Thwaites + 
Cymbel/a 

brehmii Hust. 2 14 21 9 24 4 
cesatii (Rabh.) Grun. + 
cuspidata Kiitz. + 2 2 
heilprinensis Foged sensu Foged + 
navicu/iformis Auerswald + 
norvegica Grun. + + 2 
si1111a1a Greg. 6 4 4 
- fo. ovata Hust. + 4 3 3 2 
variabilis (Cramer) Heiberg 
- var. hotel/us Lagers!. sensu Foged 2 5 3 5 
ventricosa Kiitz. 3 4 12 17 2 

£111101ia 
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lunaris (Ehr.) Grun. 
Ha111zschia 

amphioxys (Ehr.) Grun . var. 
major Grun. + 

Navicula 
amphibola Cleve 3 + + + + 
bacillum Ehr. 1 + 
bryophila Petersen + + 
pseudoscutiformis Hust. + 
radiosa Kiitz. + 
schoe11feldii Hust. + 
wittrockii (Lagerst.) Cleve-Euler + 2 + + 

Neidium 
disti11cte-pu11ctat11m Hust. 15 14 1 
iridis (Ehr.) Cleve 3 2 2 
- var. porsi/dii Foged 20 1 
sp.N II : 3. + 

Pi111111/aria 
i111err11pta W. Smith 1 
mesolepta (Ehr.) W. Smith 4 16 
subcapitata Greg. 1 

Stauro11eis 
a11ceps Ehr. 6 11 11 3 3 
- var. hyalina Brun & Perag. 15 4 
phoe11ice11tero11 Ehr. 2 1 2 6 2 

Acidophilous or acidobiontic: 
Ach11a11thes 

flexella (Kiitz.) Brun 2 14 6 
Anomoeoneis 

-seria11s (Breb.) Cleve var. 
brachysira (Breb.) Cleve + 

- fo . therma/is (Grun.) Hust. + 
£11110/ia 

ve11eris (Kiitz.) 0. Miiller + 
Navic11/a 

brekkae11sis Petersen + 
gibbula Cleve 3 + 

Tabel/aria 
flocculosa (Roth) Kiitz. 

+: found, c: common or fairly common , cc: very common, dom: dominant. 

Table N 2. pH-spectra, Vands0en. 
For legend, see Table N I. 

Depth below Sample no. Fragilaria Alkaliphilous or pH-indifferent Acidophilous or Total 
lake bottom (cm) N pi1111ata + forms alkalibiontic or circumneut. acidobiontic valves 

taxa valves taxa valves taxa valves taxa counted 

greyish-green 4 5.1 cc 10 34 10 62 5 4 25 100 
7 5.2 cc 7 50 12 49 1 1 20 100 gyttja 11 5.3 cc 11 33 18 64 2 3 31 100 

15 5.4 cc 15 35 17 51 2 14 34 100 
brownish-grey 19.5 5.5 cc 13 36 18 58 1 6 32 100 
lumpy clay 23.5 5.6 C 9 20 8 30 17 50 

27 5.7 dom 3 2 3 8 7 11 
30.5 5.8 dom 1 + 1 + 
35 5.9 C 2 2 1 

blackish-grey 38.5 5.10 + 
silty clay 42 5.11 No diatoms 

46 5.12 No diatoms 
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Plate N I. Scale 10 µm 
l. Cyc/otel/a kuetzingiana Thwaites. Diam. 16 µm. N 5.1. 
2. Fragilaria pinnata Ehr. fo . ventricu/osa Schum. 31 x 5.5 

µm . N. 5.2. 
3. Fragilaria pinnata Ehr. 13 x 4 µm. N 5.3. 
4. Fragilaria pinnata Ehr. 8 x 4.5 µm. N 5.6. 
5. Fragilaria construens (Ehr.) Grun. 9 x 6 µm . N 5.5. 
6. Neidium dinstincte-punctatum Hust. 44 x 15 µm. N 5.2. 
7. Eunotia veneris (Kutz.) 0 . Muller. 30 x 4 µm . N 5.5. 
8. Caloneis silicu/a (Ehr.) Cleve var. truncatula Grun . 36 x 7 

µm. N 5.1. 
9. Meridion circu/are Ag. 32 x 7 µm. N 5.3. 

10. Achnanthes flexel/a (Kutz.) Brun. 43 x 15 µm . N 5.1. 
11. Ca/oneis bacillum (Grun.) Cleve. 24 x 8 µm . N 5.1. 
12. Neidium iridis (Ehr.) Cleve. 64 x 20 µm. N 5.1. 
13. Neidium iridis var. porsildii Foged. 50 x 15 µm . N 5.1. 
14. Ca/oneisschumanniana (Grun.) Cleve. 53 x 11 µm . N 5.5. 
15. Neidium iridis var. porsildii Foged. 48 x 18 µm . N 5.1. 
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Plate N II. Scale 10 µm 
1. Neidium distincte-punctatum Hust. 72 x 22 µm. N 5.1. 
2. Neidium distincte-punctatum Hust. 55 x 19 µm. N 5.1. 
3. Neidium sp. 63 x 21 µm. N 5.5. 
4. Stauroneis anceps Ehr. 98 x 10 µm. N 5.1. 
5. Stauroneis anceps Ehr. 50 X 12 µm. N 5.5. 
6. Stauroneis anceps Ehr. 50 x 10 µm. N 5.2. 
7. Stauroneis anceps var. hyalina Brun & Perag. 52 x 10 µm. 

N 5.1. 
8. Stauroneis anceps Ehr. 52 x 10 µm. N 5.1. 
9. Stauroneis phoenicenteron (Nitzsch) Ehr. 106 X 24 µm. 

N 5.2. 
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Plate N III. Scale 10 µm 
1. Navicula gibbula Cleve. 78 x 14 µm. N 5.1. 
2. Navicula gibbula Cleve. 56 x 15 µm. N 5.1. 
3. Navicula amphibola Cleve. 62 x 23 µm. N 5.2. 
4. Navicula radiosa Kiitz. 70 x 10.5 µm. N 5.5. 
5. Navicula schoenfeldii Hust. 22 x 7 µm. N 5.2. 
6. Navicula interglacialis Hust. 23 x 9.3 µm. N 5.1. 
7. Navicula pseudoscutiformis Hust. 13 x 11 µm. N 5.4. 
8. Navicula bryophila Petersen. 17 X 4.3 µm. N 5.2. 
9. Pinnularia mesolepta (Ehr.) W. Smith. 44 x 11(-12) µm. 

N 5.5. 
10. Navicula bacillum Ehr. 36 x 10 µm. N 5.5. 
11. Navicula bryophila Petersen. 21 x 4 µm. N 5.3. 
12. Navicula modica Hust. 13 x 5 µm. N 5.5. 
13. Navicula modica Hust. 11 x 5 µm. N 5.4. 
14. Pinnularia mesolepta (Ehr.) W. Smith. 63 x 13 µm. N 5.3. 

24 Meddelelser om Gn?lnland, Bioscience 30 • 1989 



l 

@ I 
12 13 

10 11 

Meddelelser om Gr0nland, Bioscience 30 • 1989 
25 



Plate N IV. Scale 10 µm 
l. Amphora ova/is (Kiitz.) Kiitz. var. libyca (Ehr.) Cleve. 36 

X 8 µm . N 5.1. 
2. Amphora ova/is (Kiitz.) Kiitz. 39 x 11 µm. N 5.5. 
3. Amphora ova/is var. affinis (Kiitz.) V. Heurck. 28 x 12 

µm. N 5.4. 
4. Cymbel/a turgida (Greg.) Cleve. 36 x 12 µm . N 5.5. 
5. Cymbel/a turgida (Greg.) Cleve. 32 x 9 µm. N 5.1. 
6. Cymbel/a cuspidata Kiitz. 38 x 14 µm. N 5.1. 
7. Cymbella norvegica Grun. 42 x 7 µm. N 5.5. 
8. Cymbel/a obtusa Greg. 41 X 7 µm . N 5.5. 
9 . Cymbel/a heilprinensis Foged. 29 x 10 µm . N 5.5. 

10. Cymbel/a minuta Hilse var. silesiaca (Bleisch ex Rabh.) 
Reimer. 25 x 8 µm. N 5.5. 

11. Cymbel/a variabilis (Cramer) Heiberg var. botel/us La-
gerst. 25 x 5 µm. N 5.3. 

12. Cymbel/a sinuata Greg. var. ovata Hust. 17 x 5 µm . N 5.1. 
13. Denticula tenuis Kiitz. 28 x 5 µm . N 5.5. 
14. Cymbella variabilis var. botellus Lagerst. 36 X 6 µm. N 5.4. 
15 . Cymbel/a naviculiformis Auerswald. 36 X 10 µm. N 5.5. 
16. Cymbella brehmii Hust. 10 x 4 µm . N 5.4. 
17. Cymbel/a sinuata Greg. var. ovata Hust. 18 x 7 µm . N 5.4. 
18. Gomphonema acuminatum Ehr. var. coronata (Ehr.) W. 

Smith. 53 x 11.5 µm . N 5.4. 
19. Denticula tenuis Kiitz. 42 x 5 µm . N 5.3. 
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Table Q 1. List of diatoms, Qeqertat, Inglefield Bredning. 
For legend, see Table N 1. 

Sample no. Q -2 1 2.5 4 6 8 10 12 16 20 24 28 32 36 
Depth below lake bottom (cm) 137 134 132,5 131 129 127 125 123 119 115 111 107 103 99 

Not counted: 
Fragilaria 

construens (Ehr.) Grun. C C C C + C C cc C cc cc dom dom 
- var. binodis (Ehr.) Grun. + 
intermedia Grun. 
pinnata Ehr. dom dom dom dom dom dom dom dom dom dom cc dom + 
virescens Ralfs 

Polyhalobous: 
Achnanthes 

brevipes Ag. 
Cocconeis 

scutellum Ehr. 
Grammatophora 

oceanica (Ehr.) Grun. 
Scoliopleura 

tumida (Breb.) Rabb . 4 

Mesohalobous: 
Cocconeis 

scutellum Ehr. var. parva Grun. 
Diploneis 

didyma (Ehr.) Cleve 
Mastogloia smithii Thwaites var. 

lacustris Grun. 

Oligohalobous: 
Alkaliphilous or alkalibiontic: 

Achnanthes 
minutissima Kiitz. + 

Amphora 
ova/is (Kiitz.) Kiitz. 
- var. /ibyca (Ehr.) Cleve 13 

Anomoeoneis 
exilis (Kiitz.) Grun. 
- var. /anceo/ata A. Mayer 

Ca/oneis 
bacillum (Grun .) Cleve 
silicu/a (Ehr.) Cleve + + 

Cocconeis 
diminuta Pant. + + 

Cymatop/eura 
so/ea (Breb .) W. Smith + + 48 

Cymbel/a 
a/finis Kiitz. + 
hebridica (Greg.) Grun. + 
helvetica Kiitz. var. compacta 

(0strup) Hust. (?) 
la11ceolata (Ehr.) V. Heurck 
obtusa Greg. 2 2 
subaequalis Grun . + 
turgida (Greg.) Cleve + 8 4 3 4 3 

De11ticula 
tenuis Kiitz. var. crassula 

(Naeg.) Hust. + 3 + + 2 
Epithemia 

sorex Kiitz. 2 4 5 11 7 17 7 18 17 28 
zebra (Ehr.) Kiitz. var. saxo11ica 

(Kiitz.) Grun . 
Navicula 

cryptocephala Kiitz. 
modica Hust. 
tuscula (Ehr.) Grun. 1 2 + 1 
vulpina Kiitz. 4 137 246 142 42 58 64 59 77 47 29 55 52 

Neidium 
temperei Reimer 

Nitzschia 
a11g11stata (W. Smith) Grun . + 
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40 44 48 52 56 60 64 68 72 76 80 
95 91 87 83 79 75 71 67 63 59 55 

+ dom + dom dom dom dom + dom + dom 
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dom dom + cc + + + dom + + 
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1 3 2 5 10 25 

+ 1 3 

+ 

+ 
4 1 5 

3 9 4 3 5 1 1 

+ 

12 16 24 30 15 35 49 14 5 8 

1 1 + + 4 8 18 13 
62 22 8 17 10 54 15 24 35 84 116 
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- var. acuta Grun. 1 3 3 
demicula Grun. + + 2 + l + 2 
fomicula Grun. + 
perpusil/a Rabh . + 

pH-indifferent or circumneutral: 
Achnanthes 

linearis (W. Smith) Grun. 
Caloneis 

schumanniana (Grun.) Cleve var. 
biconstricta Grun. 

Cyclotella 
kuetzingiana Thwaites + 
- var. planetophora Fricke + 
- var. radiosa Fricke 

Cymbella 
angustata (W. Smith) Cleve 2 3 4 
broe11/u11de11sis Foged + + + I 
cesarii (Rabh .} Grun. + 
cuspidata Kiltz. sensu Foged 
heteropleura (Ehr.) Kiltz. var. 

minor Cleve 
11avic11/iformis Auerswald 
norvegica Grun . 3 4 + 5 3 6 5 + 3 
semigibbosa Patrick & Freese 
sinuata Greg. 
spuria Cleve 
ventricosa Kiltz. 89 130 105 80 126 61 154 151 152 140 

Hantzschia 
amphioxys (Ehr.) Grun. 

Navicula 
bacillwn Ehr. + 
bryophila Petersen 
mutica Kiltz. 
radiosa Kiltz. 8 17 12 38 17 16 8 11 7 6 

Neidium 
iridis (Ehr.) Cleve var. porsildii 

Foged 
Pi111111/aria 

gentilis (Dank.) Cleve 
gracil/ima Greg. + 
interrupta W. Smith 
- fo . minutissima Hust. 
islandica 0strup 
maci/enta Ehr. var. genuina 

A . Cleve 
mesolepta (Ehr.) W. Smith 
viridis (Nitzsch) Ehr. 

Stauroneis 
anceps Ehr. 4 3 2 5 3 3 5 3 2 
• var. ge1111i11a Cleve-Euler + 
- fo . tri1111d11/ata fo. nov. 
phoe11ice11rero11 (Nitzsch) Ehr. + + 

Sy11edra 
ulna (Nitzsch) Ehr. 

Acidophilous or acidobiontic: 
Acl111a11thes 

flexel/a (Kiltz.) Brun 2 8 1 + + + 1 3 4 II 13 
kryophila Petersen 45 59 41 20 5 12 10 1 

Cyc/otel/a 
antiqua W. Smith + 

Ermotia 
arCIIS Ehr. 
- var. / a/lax Hust. + 
mo11odo11 Ehr. 
pectinalis (Dillw.) Rabh. 
- var. minor (Kiltz.) Rabh. + + + + + 2 
praerupta Ehr. 

Melosira 
dista11s (Ehr.) Kiltz. 
- var. lirara (Ehr.) Bethge 2 + 

Tabel/aria 
flocculosa (Roth) Kiltz. 
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Plate Q I. Scale 10 µm 
1. Cyc/otel/a antiqua W. Smith. Diam. 18 µm. Q 2. 
2. Cyclotella kuetzingiana Thwaites var. radiosa Fricke. 

Diam. 9 µm . Q 84. 
3. Fragilaria pinnata Ehr. 7.5 x 4 µm. 0 20. 
4. Fragilaria construens (Ehr.) Grun. fo. 16 x 5 µm. Q 124. 
5. Fragilaria construens var. binodis (Ehr.) Grun. 16 x 4-4.5 

µm. Q 24. 
6. Fragilaria construens var. binodis (Ehr.) Grun. 18 x 4 µm . 

Q 100. 
7. Fragilaria virescens Ralfs. 28 x 5.5 µm . Q 124. 
8. Fragilaria intermedia Grun . 37 x 4 µm. Q 116. 
9. Eunotia praerupta Ehr. 23 x 8 µm. Q 124. Anomalous 

forma. 
10. Eunotia arcus Ehr. 40 x 8 µm. Q 92. 
11. Eunotia arcus Ehr. 41 x 8 µm. Q 44. 
12. Eunotia pectinalis (Dillw.) Rabb . var. minor (Kutz.) 

Rabb. 35 x 8 µm . Q 12. 
13. Eunotia praerupta Ehr. fo . 26 x 9 µm. Q 124. 
14. Eunotia praerupta Ehr. fo . 23 x 8 µm. Q 124. 
15. Achnanthes flexe/la (Kiltz.) Brun. 34 x 18 µm. Q 28. 
16. Mastogloia smithii Thwaites var. lacustris Grun. 33 x 11 

µm. Q 84. 
17. Eunotia pectinalis (Dillw.) Rabb. 91 x 10 µm . Q 108. 
18. Cocconeis scutellum Ehr. 22 x 18 µm. Q 80. 
19. Achnanthes flexella (Kutz.) Brun. 39 x 19 µm. Q 36. 
20. Caloneis schumanniana (Grun .) Cleve var. biconstricta 

Grun. 60 x 13 µm. Q 84. 
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Plate Q II. Scale 10 µm 
I. Diploneis didyma (Ehr.) Cleve. 42 X 14--17 µm . Q 84. 
2. Neidium iridis (Ehr.} Cleve var. porsildii Foged. 47 x 14 

µm. Q 108. 
3. Navic11/a 111sc11/a (Ehr.) Grun . var. capitata (Fontell} Cleve

Euler. 53 x 19 µm. Q 68. 
4. Navic11/a 111sc11/a (Ehr.} Grun . fo. rostrata Hust. 49 x 18 

µm. Q recent. 
5. Sta11ro11eis anceps Ehr. var. ge1111i11a Cleve-Euler. 80 x 17 

µm . 06. 
6. Sta11ro11eis anceps Ehr. var. ge1111i11a Cleve-Euler. 82 x 17 

µm. Q 40. 
7. Sta11ro11eis anceps Ehr. fo . tri1111d11/ata Foged fo . nov. 90 x 

22 µm. Q 84. 
8. Sta11ro11eis phoenicenteron (Nitzsch} Ehr. 110 x 22 µm. Q 

80. 
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Plate Q III. Scale 10 µm 
I. Navicu/a vulpina Kiltz. 85 X 16 µm. Q 20. 
2. Navicu/a vulpina Kiltz. 76 x 15 µm. Q 10. 
3. Navicu/a radiosa Kiltz. 80 x 11 µm . Q 124. 
4. Pinnularia macilenta Ehr. var. genuina A. Cleve. 105 X 17 

µm . Q 116. 
5. Pinnularia gentilis (Donk.) Cleve. 120 x 19 µm. Q 108. 
6. Navicu/a mutica Kiltz. 22 x 6 µm. Q 84. 
7. Pinnu/aria gracillima Greg. 28 X 4.5 µm . Q -2. 
8. Cymbel/a norvegica Grun . 32 x 9 µm. Q 52. 
9. Cymbel/a turgida (Greg.) Cleve. 52 x 13 µm . Q 44. 

10. Navicu/a modica Hust. 13 x 5 µm . Q 124. 
II. Navicula modica Hust. 15 x 5 µm . Q 124. 
12. Pinnularia interrupta W. Smith. 45 X 9 µm. Q 84. 
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Plate Q IV. Scale 10 µm 
1. Amphora ova/is (Kiitz.) Kiitz. var. libyca (Ehr.) Cleve. 42 

X 10 µm. Q 72. 
2. Cymbella cuspidata Kiitz. 70 x 21 µm. Q 72. 
3. Cymbella spuria Cleve. 63 x 18 µm. Q 116. 
4. Cymbella subaequalis Grun. 49 x 8 µm. Q 32. 
5. Cymbella semigibbosa Patrick & Freese. 45 x 8 µm. Q 

124. 
6. Cymbella turgida (Greg.) Cleve. 32 x 16 µm. Q 12. 
7. Cymbella helvetica Kiitz. var.compacta (0strup) Hust. 28 

X 8 µm. Q 92. 
8. Cymbella lllrgida (Greg.) Cleve. 37 x 10 µm. Q 24. 
9. Cymbella ventricosa Kiitz. 17 x 7 µm. Q 20. 

10. Epithemia sorex Kiitz. 43 x 12 µm. Q 32. 
11. Epithemia sorex Kiitz. 35 x 13 µm. Q 32. 
12. Nitzschia denticula Grun. 17 x 5 µm. Q 12. 
13. Nitzschia denticula Grun. 29 X 6 µm. Q 12. 
14. Nitzschia angustata (W. Smith) Grun. 51 x 6 µm. Q 12. 
15. Cymatopleura so/ea (Breb.) W. Smith. 128 x 19- 22 µm. 

Q 12. 
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Table Eq l. List of diatoms, Eqalunguit, Disko. 
For legend, see Table N l. 

Sample no . Eq 25-61 63 65 67 69 73 77 81 85 89 93 97 26--01 23 27 31 35 39 42 46 5( 
Depth below lake bottom (cm) 148 144.5 141 137 133 125 117 109 101 93 85 77 69 60 52 44 36 28 20 12 4 

Not Counted: 
Fragilaria 

brevistriata Grun. - + + 
construe11s (Ehr.) Grun. + C + + + dom + + dom + + + + - + + 
- var. venter (Ehr.) Grun . - - - - + 
i11termedia Grun. - + + - + + 
pi1111ata Ehr. <lorn C dom - - - - dom + - + + + + + 
viresce11s Ralfs + + C + + + + + dom - + + + + + -

Polyhalobous: 
Diplo11eis 

smithii (Breb .) Cleve + - - - -
Hyalodiscus 

scoticus (Kiitz.) Grun . 59 2 - - - -
Navicula 

forcipata Grev . + - - - -
Nitzschia 

ac11mi11ata (W. Smith) Grun . 10 + 10 - - - -
p1111ctata (W. Smith) Grun . var. 

coarctata Grun . + - - - -
Podosira 

stelliger (Bail.) Mann + + - - - -
Rhabdo11ema 

arcuatum (Lyngbye) Kiitz. - - - -
Scoliopleura 

twnida (Breb .) Rabh. 15 + 2 - - - -
Trachyneis 

aspera (Ehr.) Cleve - - - - - - - - -
Mesohalobous : 

A11omoeo11eis 
sphaerophora (Kiitz.) Pfitzer 28 2 - - - - - - - - -

Caloneis 
westii (W. Smith) Hendey + + 

Diploneis 
didyma (Ehr.) Cleve 10 + - - - - - - - - -

Mastogloia 
elliptica (Ag.) Cleve 2 - - - -
exigua Lewis + - - - -

Navicula 
digito-radiata (Greg.) A. Schmidt 2 + - - - -
- var. arctica Patrick & Freese + - - - -
peregrina (Ehr.) Kiitz. - - - -
- var. kefvingensis (Ehr.) Cleve 

sensu Foged + - - - - - + -
- var. meniscus (Schum.) Grun . + - - - -

Nitzschia 
apiculata (Greg.) Grun. + + - - - -
h1111garica Grun . 9 - - - -
sigma (Kiitz.) W. Smith 25 + 6 27 - - - -

Rhopalodia 
muscu/11s (Kiitz.) 0 . Miiller - - - -

Stauroneis 
salina W. Smith + - - - -

Synedra 
pulchella Kiitz. 4 2 17 - - - -
tabulata (Ag.) Kiitz. 2 

Oligohalobous: 
Alkaliphilous or alkalibiontic: 

Ach11anthes 
lanceolata (Breb.) Grun. 
- fo . rostrata (0strup) Hust . - - - - - + l 
minutissima Kiitz. 3 

Amphora 
fo11ticola Maillard + + 
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ova/is (Kiitz.) Kiitz. + 4 4 - 2 - 3 3 3 + + + 3 + 
- var. libyca (Ehr.) Cleve 1 14 4 8 4 10 22 21 8 41 38 58 52 10 6 14 21 25 

Anomoeoneis 
exilis (Kiitz.) Grun. - - - - 1 2 + 
- var. lanceo/ata A. Mayer - - - - - - - + 

Ca/oneis 
bacillaris (Greg.) Cleve - - - - - - - - + -
bacillum (Grun.) Cleve + 1 - + + + 
silicu/a (Ehr.) Cleve + 1 - + + + 1 -

Cocconeis 
pediculus Ehr. - - - - - - - -
p/acentula Ehr. 23 30 11 5 12 5 8 6 6 21 5 + + 

Cymbel/a 
affinis Kiitz. - - - - + 2 2 + -
aspera (Ehr.) Cleve - - - - + + - + 
cistula (Hempr.) Kirchner 1 4 1 2 4 5 2 
cymbiformis (Ag.) 

V. Heurck - - - - - - - - - + + 
hebridica (Greg.) Grun. - - - - 1 - -
turgida (Greg.) Cleve - 3 + - + - - - + -

Denticu/a 
te1111is Kiitz. - - - - - + -
- var. crassula (Naeg.) Hust. - - - - - + 6 3 4 

Diatomel/a 
balf 011ria11a Grev. + + - - - - - - - - - -

Diploneis 
elliptica (Kiitz.) Cleve + - - - - - - - - - -

Epithemia 
argus Kiitz. 21 - - - - - - - - - -
muelleri Fricke - - - - - - - - - -
smithii Carruthers - - - - - + - -
sorex Kiitz. 4 - - - - 1 + -
turgida (Ehr.) Kutz. 15 2 4 3 - + 1 5 2 - + + + + - 2 
- var. gra1111/ata (Ehr.) Brun 9 8 2 1 5 5 2 1 - I 1 
zebra (Ehr.) Kiitz. 1 2 - - - - - - - - - -
- var. porce//us (Kiitz.) Grun. 34 + 2 I - I - I - 3 - + + 
- var. saxonica (Kiitz.) Grun. 19 45 3 2 + 2 + + + 3 5 4 1 - 7 

Gomphonema 
acuminatum Ehr. 4 - + 5 2 + + - + -
- var. brebissonii (Kiitz.) Cleve 3 1 + - + 4 2 3 + 2 
- var. corona/a (Ehr.) W. Smith I + 2 2 I 2 - 2 3 2 - + 2 
- var. elongata (W. Smith) 

V. Heurck fo. tenuis A. Cleve - - - - + - -
- var. turris (Ehr.) Cleve 4 - 2 - 6 5 - I 5 I + + 
a11g11statum (Kiitz.) Rabh. + - - - - - - - - - 2 -
- var. productum Brun - - - - + -
constrictum Ehr. + - - + - 6 - 1 + + + + -
- var. capita/a (Ehr.) Cleve + + - + - - - 1 3 1 I + 1 
gracile Ehr. - + + + 10 - 1 1 1 - 2 7 
- var. lanceolata (Kiitz.) Cleve 2 + -
intricatum Kiitz. - 1 + - - - - - + - -
- var. pumila Grun. + 4 5 2 1 4 1 2 2 - - - - - -
/anceo/atum Ehr. 1 - 3 I - 3 - + + 
longiceps Ehr. - - - - - - - - - + -

Me/osira 
ambigua (Grun.) 0. Millier - - - - - - - - + - -

Navicu/a 
cincta (Ehr.) Kiitz. 2 - - - - - - - - - - -
cryptocephala Kiitz. + - - - - 3 
• var. veneta (Kiitz.) Rabh. 3 - - - - - + - - + - -
dicepha/a (Ehr.) W. Smith - - - - 1 + + 2 
exilis Kiitz. - - - - - 1 - 4 
grudeensis Foged 55 57 65 - - - - - - - - - - -
hungarica Grun. var. capitata 

(Ehr.) Cleve 3 - - - - - - -
rhyncocepha/a Kiitz. 3 1 4 - 37 19 46 12 32 38 4 5 26 4 6 + 8 25 36 
- var. e/ongata Mayer 

sensu Germain '.... 13 - - - - - - - - - - -
rotundata Hust. - - - - 2 + - + - - - - -
salinarum Grun. - - - - - - - -
scutelloides W. Smith - - - - - - - - + - -
viridula Kiitz. 10 70 + - 1 - - - - -
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vulpina Kiitz. 2 - - - -
Neidium 

affine (Ehr.) Cleve - + + - - 2 2 3 2 1 
- var. amphirhynchus (Ehr.) Cleve + - + + 2 + 2 3 
- var. capita/a Moller - + -
- var. longiceps (Greg.) Cleve + - + - - - - + 
bisulcatum (Lagers!.) Cleve 1 3 2 + + + + + + 
temperei Reimer - + + + 1 - + 

Nitzschia 
acllla Hantzsch - - - - 1 -
angustata (W. Smith) Grun. + -
- var. ac111a Grun. - - - - + 6 6 + -
denticula Grun . 1 - + - - 2 + 1 1 + 
frustulwn (Kiitz.) Grun . 2 - - + 1 2 
perpusilla Rabh . - - - - + I + - - + 
sigmoidea (Ehr.) W. Smith + - - - -
sociabilis Greg. - - - - 2 2 

Opephora 
martyi Heribaud 

Rhopalodia 
gibba (Ehr.) 0 . Miiller + + + 
para/le/a (Grun.) 0. Miiller - - - -

Stauroneis 
smithii Grun. 5 2 13 + 1 - 2 + 

Surire/la 
biseriata Grun . - - - - + 
robusta Ehr. + -
- var. splendida (Ehr.) V. Heurck + + 
tenera Greg. var. nervosa A . 
Schmidt - - + -

Synedra 
acus Kiitz. - - - - I -
amphicepha/a Kiitz. 2 6 3 3 + - - - - -
parasitica (W. Smith) Hust. - - - - + + -

pH-indifferent or circumneutral: 
Achnanthes 

laterostrata Hust. + + 1 4 5 4 2 5 4 + 4 + 
linearis (W. Sm.) Grun. - 11 6 - 8 - 7 4 + + I 2 
oestrupii (A. Cleve) Hust. + - 4 I 17 23 31 5 + I - - - -
recurvata Hust. - + + - + -

Ca/oneis 
pulchra Messikommer - - - - - - - -

Cymbella 
cesatii (Rabh .) Grun . + - I 
cuspidata Kiitz . - - + - - + + I I + + 
graci/is (Rabh .) Cleve - - + - - 2 14 23 12 8 4 
heteropleura (Ehr.) Kiitz . fo . 

minor Cleve + - + + 
- var. subrostrata Cleve - - - - + - -
laterostrata Pant. var. alaskana 

Patrick & Freese - + 
microcepha/a Grun. - + 
naviculiformis Auerswald + 2 + 1 - 4 2 + + + 2 
,wrvegica Grun. + I + + - -
sinuata Greg. + - - - - 4 + - + 3 2 
- var. ovata Hust. - - - - + 
ve111ricosa Kiitz . 5 5 3 2 + 4 6 4 IO 6 I 

Diatoma 
e/ongatrmr (Lyngb.} Ag. var. 

1e1111is V. Heurck + - - - -
Diploneis 

pue/la (Schum.) Cleve - - - -
Eunotia 

/1111aris (Ehr.) Grun. 
sensu Patrick & Reimer 2 2 1 + 2 2 3 2 + + + 

- var. subarcuata (Naeg.) Grun. - 1 - I - 1 1 - 1 
Gomphonema 

parvu/11111 (Kiitz.) Grun. - - 2 
subtile Ehr. + l + - - + 

Melosira 
italica (Ehr.) Kiitz. - - 8 - + 
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- var. valida Grun. 61 11 12 10 8 13 14 19 24 + 2 + 2 7 
roeseana Rabh. - - - -

Navicula 
paludosa Hust. - 1 - + 
pseudolanceo/ata Lange-Bertalot - - - - - - - + 
pseudoscllfiformis Hust. - 1 + + 2 - - 2 4 2 + + 
pupula Kutz. + - + - + + 2 2 + + I 1 
- var. rectangularis (Greg.) Grun . - + + - + + 1 1 - 1 
radiosa Kutz. 8 + + 2 4 3 2 12 56 30 6 2 
- var. tenel/a 

(Breb. ex . Kutz.) Grun. + + + 
rotaeana (Rabh.) Grun . - - - -
semi1111/11m Grun. var. intermedia 

Hust. - 2 40 9 1 -
subrotundata Hust . - + + 
wittrockii (Lagerst .) Cleve-Euler + 5 + 3 7 3 5 4 4 5 + 3 3 2 2 4 
- fo. fusticu/11s (0strup) Cleve-Eule - + - - - -

Neidium 
iridis (Ehr.) Cleve 3 + + + 6 
- var. amphigomphus (Ehr.) V. 

Heurck - - + - + -
- var. ampliata (Ehr.) Cleve + + 2 + - - + 

Nitzschia 
ignorata Krasske - - - - - - + 

Pi111111/aria 
aequilateralis Patrick & Freese - - - + 
borea/is Ehr. - + 
bra1111ii (Grun .) Cleve var. amphi-

cephala (A. Mayer) Hust. - - - - - + 3 5 11 13 28 
brevicostata Cleve 1 - 1 + -
dactylus Ehr. + 
gentilis (Donk.) Cleve + + - + + 1 1 -
gibba Ehr. 2 + + 4 2 2 + 5 + 4 4 4 
- var. linearis Hust. - 26 II - 4 - + I + 2 1 -
- var. mesogongyla (Ehr.) Hust. - - - - + 
gracillima Greg. + + + + + 1 2 
interrupta W. Smith 14 2 18 2 + 4 + - - - 1 - + + 
- fo . minllfissima Hust. 6 - 24 15 33 18 16 18 10 6 15 4 22 20 16 11 -
krockii (Grun .) Cleve - - - - - + -
major (Kutz.) Cleve + -
mesolepta (Ehr.) W. Smith 2 2 4 + + 1 - - + + I 2 -
microsta11ro11 (Ehr.) Cleve - + - + -
- var. brebissonii (Kutz.) Hust . - + + -
- - fo. dimi1111ta Grun. - - - - + 
nodosa Ehr. 6 12 14 7 17 23 30 28 14 8 5 6 I 5 6 4 8 
pulchra 0strup - - - - - + 5 14 21 1 1 
stomatophora (Grun .) Cleve - + - + 
subcapitata Greg. 2 - - - -
viridis (Nitzsch) Ehr. fo . c1111eata 

(0strup et Cleve) Foged + - - - -
viridis (Nitzsch) Ehr. 6 2 2 + 1 - 2 3 2 + 
- var. sudetica (Hilse) Hust. - 1 

Stauroneis 
acuta W. Smith - - - + -
anceps Ehr. 2 13 17 17 32 37 34 66 26 10 16 9 28 34 22 
- fo . gracilis Rabh . 4 8 4 4 3 3 6 8 15 15 12 
- var. hyalina Brun & Perag. 4 14 6 3 3 - - + - 4 
phoe11icentero11 (Nitzsch) Ehr. 3 + + 1 1 + + + 2 6 + 6 

Surirel/a 
linearis W. Smith var. 

constricta (Ehr.) Grun . - - - + -
Synedra 

tenera W. Smith - - - - 2 - 2 - 2 
ulna (Nitzsch) Ehr. + 3 + 2 + + 
- var. aequalis (Kutz.) Hust. 3 + - 1 + - + - - - - -

Acidophilous or acidobiontic: 
Aclmanthes 

depressa (Cleve) Hust. -· - - - - + - - + -
f/exel/a (Kutz.) Brun - + - - - -
- var. alpestris Brun - - - + + - + 

A11omoeo11eis 
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serians (Breb.) Cleve var. 
brachysira (Breb .) Cleve - - + + 2 

Cymbella 
incerta Grun . - + - + 6 5 6 

Ewzotia 
alpina (Naeg.) Hust. 
arcus Ehr. - + - -
bigibba Kiitz . var. pumila Grun. - + 
diodon Ehr. + 3 2 2 + - 5 4 
faba (Ehr.) Grun. + + 
- fo. rhomboidea Foged - + + -
gracilis (Ehr.) Rabh. + 4 6 2 5 + + 2 2 
lapponica Grun . + -
major Ehr. var. scandica Cleve-

Euler fo . ve111ricosa Cleve-Euler - + - + 
monodon Ehr. + 4 2 2 + 3 2 9 5 
- var. major (W. Smith) Hust. - + + 1 + + + + - + 
pectinalis (Dillw.) Rabh. + + + 
- var. minor (Kiitz.) Rabh. + - 18 18 46 75 35 15 JO 12 19 + 6 2 II 9 
polyglyphis Grun. - - - - - 1 + I + 
praerupta Ehr. + - - + + - 15 2 8 2 12 6 
- var. bidens (W. Smith) Grun . + - - - -
rhomboidea Hust. 6 -
robusta Ralfs + - + + + - + + 
- var. tetraodon (Ehr.) Ralfs + -
septe111rio11alis 0strup - - + -
sudetica 0. Miiller var. bidens Hust. - + 
suecica A. Cleve - + - -
tenella (Grun .) Hust. I 
valida Hust. - + I - - - -

Melosira 
distans (Ehr.) Kiitz . - - - - + 
- var. lirata (Ehr.) Bethge + - 3 4 - + -

Navic11/a 
variostriata Krasske + - - - - + - + + + 

Stauroneis 
lapponica A . Cleve + JS 2 16 4 14 4 3 6 2 13 4 

Tabel/aria 
fenestrata (Lyngbye) Kiitz . 2 I + - + + 2 
f/occulosa (Roth) Kiitz. 1 + + I + + + + 2 + 4 -
quadriseptara Knudson 2 1 2 - 5 I + + 3 2 

Table Eq 2. pH-spectra , Eqalunguit, Disko. 
For legend, see Table N 1. 

Depth below Sample Fragilaria Polyhalobous Mesohalobous Oligohalobous 
lake bottom (cm) no . not counted Alkaliphilous + pH-indifferent Acidophilous + Total 

alkalibiontic or circumneut. acidobiontic valves 
Eq taxa freq. taxa % taxa % taxa % taxa % taxa % taxa counted 

4 2650 2 + 23 36.4 33 49.6 15 14.0 71 250 
12 2646 3 + 29 26.8 28 46.8 13 26.4 70 250 
20 2642 3 + 40 23 .6 44 69.6 22 6.8 106 250 
28 2639 4 + + 42 18.8 42 70.8 19 10.4 103 250 
36 2635 5 + 34 22.4 43 66.0 19 11.6 96 250 
44 2631 3 + 30 41.0 37 41.0 15 18.0 82 200 
52 2627 2 + 15 48.8 20 38.4 JO 12.8 45 250 
60 2623 3 dom 16 27.6 21 61.2 6 I 1.2 43 250 
69 2601 3 + 25 38.4 25 54.4 10 7.2 60 250 
77 2597 l + 15 29.2 18 54.8 12 16.0 45 250 
85 2593 l + 21 30.0 26 51.2 8 18.8 55 250 
93 2589 2 + 23 25 .3 28 47 .0 8 27 .7 59 300 

JOI 2585 2 + 16 37.6 21 42.8 6 19.6 43 250 
109 2581 2 dom + 16 26.0 20 56.0 9 14.8 46 250 
117 2577 2 + 20 67 .2 18 25 .6 3 7.2 41 250 
125 2573 l + l 1.0 7 68.0 8 31.0 16 100 
133 2569 2 dom l 0.7 2 19.3 8 62.0 9 18.0 20 150 
137 2567 3 C l 0.8 3 6.4 15 82 .4 6 10.4 25 250 
141 2565 l dom 3 13.0 5 31.0 6 55 .0 1 1.0 15 JOO 
144.5 2563 6 8 1 15 few 
148 2561 + 7 58.0 8 28.0 7 6.7 7 6.7 2 0.6 30 150 
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Plate Eq I. Scale 10 µm 
l. Podosira stelliger (Bail.) Mann. Diam. 24 µm . Eq 2563. 
2. Melosira italica (Ehr.) Kiitz. Width 11 µm . Eq 2650. 
3. Melosira dista11s (Ehr.) Kiitz. var. lirata (Ehr.) Bethge. 

Width 15 µm. Eq 2650. 
4. Melosira dista11s (Ehr.) Kiitz . Width 6 µm . Eq 2642. 
5. Eunotia major Ehr. var. scandica Cleve-Euler fo. ventri

cosa. 125 x 19 µm. Eq 2589. 
6. Eunotia faba (Ehr.) Grun . fo. rhomboidea Foged. 31 x 8 

µm. Eq 2646. 
7. Sy11edra amphicephala Kiitz . 48 x 3 µm . Eq 2589. 
8. Eu11otia gracilis (Ehr.) Rabh . 102 x 7 µm . Eq 2623. 
9. E111101ia lunaris (Ehr.) Grun . 98 x 7 µm. Eq 2639. 

10. Eunotia monodon Ehr. 84 x 14 µm. Eq 2639. 
11. Eu11otia mo11odo11 Ehr. 105 x 15 µm. Eq 2631. 
12. E111101ia polyglyphis Grun. 38 x 8 µm. Eq 2642. 
13. Fragilaria brevistriata Grun . 20 x 6 µm . Eq 2639. 
14. Ewrotia bigibba Kiitz. var. pumila Grun. 18 x 5-5.5 µm . 

Eq 2642 . 
15. Eunotia diodon Ehr. 21 x 5--6 µm. Eq 2650. 
16. Eu11otia pectinalis (Dillw.) Rabh. var. minor (Kiitz.) 

Rabh. 19 x 5 µm. Eq 2631. 
17. £11110/ia polyglyphis Grun . 25 x 8 µm. Eq 2642. 
18. Eu11otia sudetica 0. Miiller var. bidens Hust. 31 x 5.5--6 

µm . Eq 2642. 
19. £11110/ia robusta Ralfs . 43 X 13 µm . Eq 2646. 
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Plate Eq II. Scale 10 µm 
l. Eunotia monodon Ehr. 68 x 16 µm . Eq 2650. 
2. Eunotia praerupta Ehr. 43 x 10 µm . Eq 2642. 
3. Ewzotia pectina/is (Dillw.) Rabh. 40 x 7 µm. Eq 2650. 
4. Eunotia pectinalis var. minor (Kiitz.) Rabh. 29 x 7 µm. Eq 

2646. 
5. Achnanthes oestrupii (A. Cleve) Hust. 18 x 8 µm . Eq 

2601. 
6. Achnanthes oestrupii (A . Cleve) Hust. 18 x 8 µm. Eq 

2601. 
7. Ach11a11thesflexel/a (Kiitz.) Brun var. alpestris Brun. 23 x 

8 µm . Eq 2650. 
8. Achnanthes laterostrata Hust. 16 x 8 µm. Eq 2646. 
9. Achnanthes laterostrata Hust. 16 X 8 µm. Eq 2646. 

10. Cocconeis placentula Ehr. 17 x 10 µm. Eq 2650. 
ll. Caloneis silicula (Ehr.) Cleve. 40 X 8 µm. Eq 2631. 
12. Achnanthes flexel/a (Kiitz.) Brun. 55 x 26 µm . Eq 2561. 
13. Neidium bisulcatum (Lagerst.) Cleve. 43 x 7 µm. Eq 2639. 
14. Neidium iridis (Ehr.) Cleve. 92 x 27 µm. Eq 2650. 
15. Caloneis westii (W. Smith) Hendey. 81 x 20 µm . Eq 2563. 
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Plate Eq III. Scale 10 µm 
1. Neidium iridis (Ehr.) Cleve. 68 x 25 µm. Eq 2639. 
2. Neidium iridis (Ehr.) Cleve var. ampliata (Ehr.) Cleve. 67 

X 23 µm. Eq 2642. 
3. Neidium iridis (Ehr.) Cleve. 56 x 23 µm. Eq 2635. 
4. Stauroneis smithii Grun. 28 x 9 µm. Eq 2650. 
5. Neidium temperei Reimer. 43 x 18 µm. Eq 2650. 
6. Diploneis didyma (Ehr.) Cleve. 47 x 15- 18 µm. Eq 2563. 
7. Neidium affine (Ehr.) Cleve. 53 x 12 µm. Eq 2650. 
8. Stauroneis lapponica A. Cleve. 26 x 5 µm. Eq 2581. 
9. Stauroneis lapponica A. Cleve. 21 x 5 µm. Eq 2631. 

10. Stauroneis anceps Ehr. fo. gracilis Rabh. 47 x 10 µm. Eq 
2639. 

11. Stauroneis lapponica A. Cleve. 20 x 5 µm. Eq 2581. 
12. Stauroneis lapponica A. Cleve. 16 x 5 µm. Eq 2577. 
13. Diatomella balfouriana Grev. 18 x 6 µm. Eq 2561. 
14. Stauroneis acuta W. Smith. 120 x 21 µm. Eq 2639. 
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Plate Eq IV. Scale 10 µm 
l. Navicula digito-radiata (Greg.) A. Schmidt. 56 x 15 µm . 

Eq 2561. 
2. Navicula digito-radiata var. arctica Patrick & Freese. 55 x 

12 µm . Eq 2563 . 
3. Navicula peregrina (Ehr.) Kiitz. var. kefvingensis (Ehr.) 

Cleve . 63 x 12 µm. Eq 2581. 
4. Navicula rhyncocephala Kiitz. var. e/ongata Mayer. 68 x 

13 µm . Eq 2577. 
5. Navicula grudeensis Foged. 50 x 11 µm . Eq 2567 . 
6. Navicula pseudolanceolata Lange-Bertalot. 37 x 9 µm . Eq 

2639. 
7. Navicula rhyncocephala Kiitz. 55 x 10 µm . Eq 2650. 
8. Navicula cryptocephala Kiitz. 38 X 8 µm . Eq 2639. 
9. Navicula dicephala (Ehr.) W. Smith. 29 X 10 µm. Eq 2642. 

10. Navic11/a forcipata Grev . 26 x 10 µm. Eq 2563. 
11 . Navic11/a rhyncocephala Kiitz. 58 X 12 µm. Eq 2642. 
12. Navicula radiosa Kiitz. var. tenel/a (Breb. ex Kiitz.) Grun . 

23 x 5 µm . Eq 2639. 
13. Navicula pseudoscutiformis Hust. 9 x 9 µm . Eq 2642. 
14. Navicula pseudoscutiformis Hust. 15 x 13 µm. Eq 2639. 
15. Navirnla variostriata Krasske. 22 x 7.5 µm . Eq 2642. 
16. Navicula wittrockii (Lagers!.) Cleve-Euler var. fusticu/11s 

(0strup) Cleve-Euler. 30 x 8 µm. Eq 2589. 
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Plate Eq V. Scale 10 µm 
I. Pi111111/aria stomatophora (Grun .) Cleve. 76 x 10 µm . Eq 

2642 . 
2. Pinnularia aequilatera/is Patrick & Freese. 88 x 11 µm. Eq 

2639. 
3. Pi111111/aria viridis (Nitzsch) Ehr. 112 x 17 µm . Eq 2573 . 
4. Pinnularia gibba Ehr. 92 X 13 µm. Eq 2639. 
5. Pi111111/aria gibba var. linearis Hust. 70 X 12 µm . Eq 2642 . 
6. Pinnularia viridis (Nitzsch) Ehr. fo. c1111eata (0strup et A. 

Cleve) Foged. 89 x 18 µm . Eq 2581. 
7. Pi111111/aria nodosa Ehr. 43 x 8 µm. Eq 2642. 
8. Pi111111/aria interrupta W. Smith. 45 X 8 µm . Eq 2650. 
9. Pi111111/aria pulchra 0strup. 48 x 7 µm . Eq 2631. 

10. Pinmilaria microstauron (Ehr.) Cleve var. brebissonii 
(Kiitz.) Hust. fo. diminllta Grun. 35 x 10 µm . Eq 2642. 

II. Amphora ova/is (Kiitz.) Kiitz var. /ibyca (Ehr.) Cleve. 48 
X 10 µm . Eq 2631. 

12. Amphora fontico/a Maillard. 70 x 12 µm . Eq 2650. 
13. Cymbella sinuata Greg. 31 x 7 µm. Eq 2561. 
14. Cymbel/a simwta Greg. fo . ovata Hust. 21 x 7 µm . Eq 

2650. 
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Plate Eq VI. Scale 10 µm 
1. Cymbel/a cuspidata Kiitz. 70 x 23 µm. Eq 2561. 
2. Cymbella laterostrata Pant. var. alaskana Patrick & Freese. 

62 X 16 µm. Eq 2642. 
3. Cymbel/a heteropleura (Ehr.) Kiitz. var. subrostrata Cleve. 

130 X 32 µm. Eq 2627. 
4. Cymbel/a cistula (Hempr.) Kirchner. 45 x 12 µm. Eq 2639. 
5. Cymbel/a cistula (Hempr.) Kirchner. 40 x 10.3 µm. Eq 

2639. 
6. Cymbel/a ventricosa Kiitz. 18 x 6 µm. Eq 2561. 
7. Cymbel/a incerta Grun. 32 x 8 µm. Eq 2642. 
8. Cymbella incerta Grun. 51 x 8 µm. Eq 2639. 
9. Cymbel/a gracilis (Rabh.) Cleve. 40 x 8 µm. Eq 2642. 

10. Cymbel/a naviculiformis Auerswald. 35 X 10 µm. Eq 2589. 
ll. Cymbel/a norvegica Grun. 33 x 7 µm. Eq 2639. 
12. Gomphonema acuminatllm Ehr. var. elongatum (W. 

Smith) V. Heurck fo. tenuis A. Cleve. 50 x 7 µm. Eq 2642. 
13. Gomphonema illlricatum Kiitz. 62 x 8 µm. Eq 2642. 
14. Gomphonema gracile Ehr. var. lanceolata (Kiitz.) Cleve. 

55 X 1l µm. Eq 2639. 
15. Gomphonema acuminatllm Ehr. var. lllrris (Ehr.) Cleve. 

38 X 8 µm. Eq 2646. 
16. Gomphonema intricatum Kiitz. var. pumilum Grun. 22 x 5 

µm. Eq 2589. 
17. Gomphonema acuminatum Ehr. var. lllrris (Ehr.) Cleve. 

31 X 8 µm. Eq 2581. 
18. Gomphonema co11strict11m Ehr. var. capita/a (Ehr.) Cleve. 

35 X 11 µm. Eq 2565. 
19. Gomphonema constrictum Ehr. 50 x 14 µm. Eq 2631. 
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Plate Eq VII. Scale 10 µm 
1. Gomphonema acuminatum Ehr. var. brebissonii (Kutz.) 

Cleve. 40 x 7 µm. Eq 2642. 
2. Gomphonema acuminatum Ehr. var. coronata (Ehr.) W. 

Smith. 55 x 12 µm. Eq 2650. 
3. Gomphonema subtile Ehr. 46 x 7 µm. Eq 2650. 
4. Gomphonema gracile Ehr. 30 x 4 µm. Eq 2631. 
5. Gomphonema acuminatum var. brebissonii (Kutz.) Cleve. 

28 X 7 µm. Eq 2650. 
6. Epithemia smithii Carruthers. 37 x 12 µm. Eq 2642. 
7. Epithemia zebra (Ehr.) Kutz. var. saxonica (Kutz.) Grun. 

43 X 10 µm. Eq 2589. 
8. Denticula tenuis Kutz. 28 x 5 µm. Eq 2642. 
9. Nitzschia perpusilla Rabh. 25 x 4 µm. Eq 2650. 

10. Nitzschia sociabilis Greg. 30 x 4.5 µm. Eq 2639. 
11. Epithemia turgida (Ehr.) Kutz. 96 x 14 µm. 2650. 
12. Nitzschia angustata (W. Smith) Grun. var. acuta Grun. 34 

X 6 µm. Eq 2639. 
13. Nitzschia angustata (W. Smith) Grun. 53 x 7 µm. Eq 2639. 
14. Nitzschia apiculata (Greg.) Grun. 49 x 9 µm. Eq 2561. 
15. Nitzschia acuminata (W. Smith) Grun. 86 x 12 µm. Eq 

2561. 
16. Surirella robusta Ehr. var. splendida (Ehr.) V. Heurck. 

180 X 45 µm. Eq 2642. 
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Table T I. List of diatoms, Langes0 and Rundes0, Tugtuligssuaq . 
For legend, see Table N 1. 

Sample no . L 24--04 23-47 50 53 56 59 62 65 68 71 74 77 80 83 86 89 92 23-39 
Depth below lake bottom (cm) 103 97 91 85 79 73 67 61 5 49 43 37 31 25 19 13 7 2 

Alkaliphilous or alkalibiontic: 
Fragilaria 

co11struens (Ehr.) Grun. + + + 
imermedia Grun. + + 
pi1111ata Ehr. cc + + + do 
viresce11s Ralfs var. 

s11bsali11a Grun. cc + + C + + C + cc cc do + + C + do 
Acl111ant/res 

mimllissima Kiitz. + 
A11omeo11eis 

exilis (Kiitz.) Grun . + + + + C cc + + C + 
- var. lanceolata A. Mayer + + + C cc + + C + + + + + 

Ca/011eis 
baci/laris (Greg.) Cleve + 
si/icula (Ehr.) Cleve + + 
- var. trt111ca111/a (Grun.) Cleve C + + + 

Cymbella 
rupicola Grun. sensu 
Patrick & Reimer + 
turgida (Greg.) Cleve + + + 

Denticula 
temtis Kiitz. var. crassula 

(Naeg .) Hust. + 
Gomphonema 

a11gustat11111 (Kiitz.) Rabh. + + + + 
- var. li11earis Hust. + 
- var. produc111m Brun. + 
gracile Ehr. + 

Navicula 
cuspidata Kiitz. + 
rhyncocephala Kiitz. + 

Neidium 
affine (Ehr.) Cleve fo. 1111d11/ata 

(Grun.) Hust. + 
- var. amphirhynchus (Ehr.) Cleve 

fo . 1111d11/ata (Grun.) Hust. + 
- var./011giceps (Greg.) Cleve + + + + + + + + + 
1e111perei Reimer + 

Nitzsc/ria 
amphibia Grun . + 
frustu/11111 (Kiitz.) Grun. + + + + + + 
perpusi/la Rabh. + 

pH-indifferent or circumneutral 
Ac/rnanthes 

holstii Cleve + 
Cymbella 

a11gustata (W. Smith) Cleve + + + + + + 
cuspidata Kiitz. + 
gracilis (Rabh.) Cleve + C C + + + + + + + 
he1erople11ra (Ehr.) Hust. fo . 

minor Cleve + + + + + 
javanica Hust . + + + + + + + + + + 
lateroslrata Pant. fo . a/aska11a 

Patrick & Freese + 
11aviculifor111is Auerswald + 
ve11tricosa Kiitz. + + 

E111101ia 
/1111aris (Ehr.) Grun. + + + + + 

Go111pl1011e111a 
parvu/11111 (Kiitz.) Grun. + + 
- var. micropus (Kiitz.) Cleve + 

Hantzsc/ria 
amphioxys (Ehr.) Grun. var. 

major Grun. + + 
Navicula 

60 Meddelelser om Gr0nland, Bioscience 30 • 1989 



bryophila Petersen + + 
pseudoscutiformis Hust. + 
radiosa Kiitz. C cc + + + 
schoenfeldii Hust. + 

Neidium 
bisulcatum (Lagerst.) Cleve 

var. baicalense (Skv. & Meyer) 
Reimer + + 

distincte-punctatum Hust. + 
iridis (Ehr.) Cleve var. porsildii 

Foged C + + + + + 
knuthii Foged + + + 
kozlowii Mereschk. var. parva 

Mereschk. + 
rudimentarum Reimer + 

Nitzschia 
pa/ea (Kiitz.) W. Smith + 

Pinnularia 
borea/is Ehr. + 
divergens W. Smith var. elliptica 

(Grun.) Cleve + + 
interrupta W. Smith + + + C + C C + + C C + cc + C cc 
- fo. minutissima Hust. + 
/acunico/a Patrick & Freese + 
mesolepta (Ehr.) W. Smith + + 
microstauron (Ehr.) Cleve + + cc + C C cc + 
stomatophora Grun. + 
subsolaris (Grun.) Cleve + + 
suchlandtii Hust. + 
viridis (Nitzsch) Ehr. + + C + + + 

Stauroneis 
anceps Ehr. + + + + + + + + + 
- fo. gracilis Rabh. + + + + + + + + 
- var. hyalina Brun & Perag. + 
nobilis Schum. var. minima Foged + 
phoenicenteron (Nitzsch) Ehr. + + 

<\.cidophilous or acidobiontic: 
Achnanthes 

flexel/a (Kiitz.) Brun. 
var. alpestris Brun. + + + 

kryophila Petersen + + + + + C 

Anomoeoneis 
serians (Breb.) Cleve var. 

brachysira (Breb.) Cleve + C cc + + C C + C C C C 

Cymbel/a 
incerta Grun. var. navicu/acea 

(Grun.) Cleve + 
Eunotia 

alpina (Naeg.) Hust. + 
arcus Ehr. + + C + + + + + + + + + + 
bigibba Kiitz. + 
denticulata (Breb.) Rabh. + + + + + + 
exigua (Breb.) Rabh. + + 
- var. compacta Hust. + + + 
lapponica Grun. + + cc + 
major (W. Smith) Rabh. var. 

scandica Cleve-Euler + + 
monodon Ehr. + + + + + C C + C C C C + C + + + 
- var. bidens (Greg.) W. Smith + 
- var. maior (W. Smith) Hust. + + + + + 
papilio (Grun.) Hust. + + + 
pectinalis (Dillw.) Rabh. var. 

minor (Kiitz.) Rabh. + 
- var. ventralis (Ehr.) Hust. + + + 
praerupta Ehr. + + + + + C + + + + + + + + + 
- var. bidens (W. Smith) Grun. + + + 
- var. inflata Grun. + + + + + 
rhomboidea Hust. + + + 
tenella (Grun.) Hust. + + + + + + + + 
testudinata A. Berg. + + + + + 
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triodon Ehr. + + + + + + + 
Frustulia 

rhomboides (Ehr.) De Toni var. 
saxonica (Rabh.) De Toni + + + + C C cc cc C C 

Melosira 
distans (Ehr.) Kiitz. + + 
- var. lirata (Ehr.) Bethge + + 
- var. perglabra (0strup) J0rgensen + + + C C C + C 

Navicula 
subtilissima Cleve + + 

Tabellaria 
flocculosa (Roth) Kiitz. + + + + + + + + + + + + + C + + + 

Table T 2. pH-spectra, Langes0 and Rundes0, Tugtuligssuaq. 
For legend, see Table Nl. 

Sample Fragilaria Alkaliphilous + pH-indifferent Acidophilous + Total no. 
no. not included alkalibiontic or circumneut. acidobiontic oftaxa 
L taxa freq. taxa % taxa % taxa % 

2339 3 dom 3 16.7 8 44.4 7 38.9 18 
2392 1 + 2 10.0 5 25.0 13 65.0 20 
2389 1 4.8 4 19.0 16 76.2 21 
2386 1 C 1 5.0 6 30.0 13 65.0 20 
2383 1 + 9 39.1 14 60.9 23 
2380 1 + 1 5.6 6 33.3 11 61.1 18 
2377 1 dom 3 12.5 8 33.3 13 54.2 24 
2374 1 cc 4 16.7 9 37.5 11 45.8 24 
2371 1 cc 3 18.8 4 25.0 9 56.2 16 
2368 1 + 5 20.0 7 28.0 13 52.0 25 
2365 1 C 4 17.4 7 30.4 12 52.2 23 
2362 1 + 6 27.3 7 31.8 9 40.9 22 
2359 1 + 3 15.8 9 47.4 7 36.8 19 
2356 3 C 6 27.3 11 50.0 5 22.7 22 
2353 2 + 7 38.9 7 38.9 4 22.2 18 
2350 3 + 5 38.5 5 38.5 3 23.0 13 
2347 3 cc 9 34.6 11 42.3 6 23.1 26 
2404 1 + 3 21.4 11 78.6 14 
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Plate T I. Scale 10 µm 
l. Melosira distans (Ehr.) Kiltz. var. lirata (Ehr.) Bethge. 

Width 17 µm. L 2380. 
2. Melosira distans (Ehr.) Kiltz. Width 9 µm. L 2392. 
3. Melosira distans (Ehr.) Kiltz. Width 17 µm. Disc. L 2374. 
4. Tabellaria flocculosa (Roth) Kiltz. 16 x 15 µm. L 2389. 
5. Eunotia exigua (Breb.) Rabh. var. compacta Hust. 32 x 4 

µm. L 2389. 
6. Eunotia pectinalis (Dillw.) Rabh. var. minor (Kiltz.) 

Rabh. 35 x 6 µm. L 2368. 
7. Eunotia rhomboidea Hust. 25 x 4 µm. L 2380. 
8. Eunotia denticulata (Breb.) Rabh. Anomalous. 23 x 7 µm. 

L 2377. 
9. Eunotia monodon Ehr. 40 x 8-11 µm. L 2368. 

IO. Eunotia lapponica Grun. 60 x 10 µm. L 2389. 
I l. Eunotia monodon Ehr. 54 x 13 µm. L 2383. 
12. Eunotia monodon Ehr. fo. 60 x 14 µm. L 2359. 
13. Eunotia monodon Ehr. fo. 83 x 12 µm. L 2368. 
14. Eunotia monodon Ehr. fo. 60 X 18 µm. L 2368. 
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Plate T II . Scale 10 µm 
l. Eunotia monodon Ehr. fo . 80 x 13-15 µm . L 2368. 
2. Eunotia monodon Ehr. fo . 80 x 12- 14 µm . L 2365. 
3. Eunotia monodon Ehr. fo . 57 x 8-12 µm . L 2368. 
4. Ew1otia /1111aris (Ehr.) Grun . 55 x 3 µm . L 2365. 
5. Eunotia arcus Ehr. 56 X 5.5 µm. L 2371. 
6. E1111otia triodon Ehr. 49 x 23 µm . L 2368. 
7. £11110/ia monodon Ehr. fo . 60 x 21 µm . L 2368. 
8. Ewwtia arcus Ehr. 59 x 9 µm. L 2353. 
9. E111101ia arcus Ehr. 50 x 9 11m. L 2377. 
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Plate T III . Scale 10 µm 
I. Eunotia arcus Ehr. 50 X 9 µm . 

L 2374. 
2. E1111otia arcus Ehr. 46 x 10 µm. 

L 2368. 
3. Ewrotia praerupta Ehr. var. inf/ata Grun. 34 x 13 µm. 

L 2359. 
4. Eunotia praerupta Ehr. var. inflata Grun. 36 x 12 µm. 

L 2347. 
5. Eunotia praerupta Ehr. var. bidens (W. Smith) Grun. 32 x 

12 µm . L 2365. 
6. Frustulia rlromboides (Ehr.) De Toni var. saxonica 

(Rabh .) De Toni. 50 x 13 µm . L 2389. 
7. Caloneis silicula (Ehr.) Cleve. 44 x 9 µm. L 2347. 
8. Eunotia papilio (Ehr.) Hust. 34 x 12 µm . L 2347. 
9. Eunotia praerupta Ehr. var. bidens (W. Smith) Grun. 30 x 

8.5 µm . L 2368. 
10. Achnanthes holstii Cleve. 29 x 9 µm . L 2383 . 
11. Achnanthes flexel/a (Kiltz.) Brun var. a/pestris Brun. 23 x 

8 µm. L 2356. 
12. Anomoeoneis exilis (Kiltz.) Cleve var. la11ceolata A. 

Mayer. 28 x 4 µm. L 2377. 
13. A11omoeo11eis serians (Breb.) Cleve var. brachysira 

(Breb.) Cleve . 28 x 6 µm . L 2377. 
14. A11omoeo11eis serians var. brachysira (Breb.) Cleve. 20 x 

8.5 µm . L 2359. 
15. A11omoeo11eis serians var. brachysira (Breb .) Cleve. 31 x 9 

µm. L 2365. 
16. A11omoeo11eis serians var. brachysira (Breb.) Cleve. 39 x 8 

µm. L 2392. 
17. Stauroneis anceps Ehr. 66 x 16 µm . L 2347 . 
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Plate T IV. Scale 10 µm 
l. Neidium iridis (Ehr.) Cleve var. porsildii Foged. 81 x 19 

µm . L 2377. 
2. Neidium iridis (Ehr.) Cleve var. porsildii Foged. 59 x 17 

µm. L 2377. 
3. Neidium iridis (Ehr.) Cleve var. porsildii Foged. 75 x 18 

µm . L 2377. 
4. Pi111111/aria viridis (Nitzsch) Ehr. 146 x 21 µm. L 2356. 
5. Neidium iridis (Ehr.) Cleve var. porsildii Foged. 44 x 15 

µm. L 2380. 
6. Neidium temperei Reimer. 52 x 16 µm. L 2347. 
7. Neidium bis11/catum (Lagers! .) Cleve var. baicalense (Skv. 

& Meyer) Reimer. 45 x 10 µm. L 2377. 
8. Neidium affine (Ehr.) Cleve fo. und11/ata (Grun.) Hust. 44 

X 9 µm. L 2374. 
9. Neidium affine (Ehr.) Cleve var. amphirhynchus (Ehr.) 

Cleve fo. 1111dulata (Grun .) Hust. 35 x 7 µm. L 2368. 
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Plate TV. Scale 10 µm 
1. Neidium distincte-punctatum Hust. 72 x 20 µm. L 2404. 
2. Neidium distincte-punctatum Hust. 78 x 18 µm . L 2404. 
3. Neidium distincte-punctatum Hust. 59 x 17 µm. L 2404. 
4. Neidium distincte-punctatum Hust. 51 X 17 µm . L 2404. 
5. Neidium affine (Ehr .) Cleve var. longiceps (Greg.) Cleve. 

31 X 7.5 µm. L 2368. 
6. Neidium bisulcatum (Lagers!.) Cleve var. baicalense (Skv. 

& Meyer) Reimer. 37 x 10 µm. L 2377. 
7. Neidium distincte-punctatum Hust. 51 x 17 µm. L 2404. 
8. Stauroneis nobilis Schum. fo. minima Foged. 54 X 12 µm. 

L 2404. 
9. Pinnularia lacunicola Patrick & Freese . 28 x 8 µm . L 2404. 

10. Navicula subtilissima Cleve. 26 X 5 µm . L 2389. 
11. Pinnularia microstauron (Ehr.) Cleve. 38 X 8 µm. L 2347. 
12. Pinnularia subsolaris (Grun.) Cleve. 70 x 13 µm. L 2362. 
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Plate T VI. Scale 10 µm 
1. Pinnularia divergens W. Smith var. elliptica (Grun.) Cleve. 

60 X 15 µm. L 2347. 
2. Pinnularia suchlandtii Hust. 60 x 14 µm. L 2404. 
3. Pinnularia microstauron (Ehr.) Cleve. 51 x 10 µm. L 2380. 
4. Pinnularia mesolepta (Ehr.) W. Smith. 46 x 9 µm. L 2347. 
5. Pinnularia interrupta W. Smith. 38 X 8 µm. L 2404. 
6. Cymbel/a rupico/a Grun. 31 x 6 µm. L 2356. 
7. Cymbella gracilis (Rabh.) Cleve. 36 x 7 µm. L 2353. 
8. Cymbel/a /aterostrata Pant. var. alaskana Patrick & Freese. 

60 X 16 µm. L 2368. 
9. Cymbel/a cuspidata Kiitz. 46 x 15 µm. L 2347. 

10. Cymbel/a turgida (Greg.) Cleve. 30 x 9 µm. L 2347. 
11. Gomphonema angustatum (Kiitz.) Rabh. var. linearis 

Hust. 24 x 4 µm. L 2353. 
12. Cymbella incerta Grun. var. naviculacea (Grun.) Cleve. 33 

X 6 µm. L 2347. 
13. Nitzschia pa/ea (Kiitz.) W. Smith. 39 x 3 µm. L 2365. 
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Instructions to authors 

Two copies of the manuscript, each complete with illustra
tions. tables , captions. etc . should be sent to the Secretary. 
Kommissioncn for vidcnskabcligc Undcrs0gclscr i Gr0n
land. Manuscripts will be forwarded to referees for evalu
ation. Authors will be notified as quickly as possible about 
acceptance, rejection , or desired alterations . The final de
cision on these matters rests with the editor. 

Manuscripts corresponding to less than 16 printed pages 
(of 6100 type units) including illustrations arc not accepted, 
unless they are part of a special theme issue. Manuscripts 
that are long in relation to their content will not be ac
cepted without abridgement. 

Manuscript 
Language. - Manuscripts should be in English {preferred 
language), French, or German . Authors who are not writ
ing in their native language must have the language of their 
manuscript corrected before submission . 

Place names. - All Greenland place names used in the text 
and in illustrations must be names authorised by The 
Greenlandic Language Committee. Authors arc advised to 
submit sketch-maps with all required names to the Secre
tary for checking before the manuscript is submitted. 
Names of Greenland localities outside the area with which 
the paper is concerned should be accompanied by ::o-or
dinates (longitude and latitude). 

Title. - Titles should be as short as possible, with-emphasis 
on words useful for indexing and information retrieval. 

Abstract. - An abstract in English must accompany all 
papers. It should be short (no longer than 250 words), 
factual, and stress new information and conclusions. 

Typescript. - Typescripts must be clean and free of hand
written corrections. Use double spacing throughout, and 
leave a 4 cm wide margin on the left-hand side. Avoid as far 
as possible dividing words at the right-hand end of a line. 
Consult a recent issue for general lay-out. 

Page I should contain I) title, 2) name(s) of author{s), 3) 
abstract, 4) key words (max. 10), 5) author's full postal 
addrcss(es). Manuscripts should be accompanied by a table 
of contents, typed on separate shect(s). 

Underlining should only be used in generic and species 
names. The use of italics in other connections can be in
dicated by a wavy line in pencil under the appropriate 
words. 

Use at most three grades of headings, but do not under
line. The grade of heading can be indicated in soft pencil in 
the left hand margin of one copy of the typescript. Avoid 
long headings. 

References. - References to figures and tables in the text 
should have the form: Fig. I , Figs 2-4 , Table 3. Biblio
graphic references in the text are given thus: Shergold 
(1975: 16) ... (Jago & Daily 1974b). 

In the list of references the following style is used: 

Boucot , A. J. 1975. Evolution and extinction rate controls. 
- Elsevier, Amsterdam: 427 pp. 

Sweet, W. C. & Bergstrom, S. M. 1976. Conodont bio
stratigraphy of the Middle and Upper Ordovician of the 
United States midcontinent. - In: Bassett, M. G . (ed.). 

The Ordovician System: Proceeding~ of a Palaeontologi
cal Association symposium, Birmingham. September 
1974: 121-151. Univ. Wales Pres~. 

Tarling, D . H. 1967. The palaeomagnetic properties of 
some Tertiary lavas from East Greenland. - Earth plane 
Sci. Lett. 3: 81-88. 

Titles of journals should be abbreviated according to the 
latest (4th) edition of the World List of Scientific Period
icals and supplementary lists issued by BUCOP (British 
Union-Catalogue of Publications). If in doubt, give the title 
in full. 

Medde/e/ser 0111 Gr~nland, Bioscience (Geoscience, M,111 
& Society) should be abbreviated thus: Meddr om Gr~11-
la11d, Biosci. (Geosci., Man & Soc.). 

Illustrations 
General. - Submit two copies of all diagrams , maps, pho
tographs, etc. , all marked with number and author's name . 
Normally all illustrations will be placed in the text. 

All figures (including line drawings) must be submitted as 
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