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PREFACE

The material of diatoms described in the present paper has been
placed at my disposal by one of the participants in the Danish Peary
Land Expedition 1947—50, Cand. mag. KseLp HorLmEN, the botanist,
whom I offer my best thanks, in the first place, because he has entrusted
me with the samples containing diatoms which had been collected in
1948—49, and then, in the second place, at my request supplemented
the material by collections in 1950, so that a copious material of diatoms
from this characteristic part of Greenland can be described here.

I offer my respectful thanks to the Directors of the Carlsberg Foun-
dation, who by a valuable grant has enabled me to perform the work.

For the translation I am indebted to cand. mag. NieLs HaisLunp
and for latinizing of diagnoses to cand. mag. Ty CHRISTENSEN.

Odense, March 1954. NieLs FoGEbp.



INTRODUCTION

Previous Investigations into the Diatoms of East
and North Greenland.

n marine diatoms from the coasts of East and Northeast Greenland
O works by KinprLe (1909), Gran (1904), and Ostrup (1895, 1897,
and 1910) have been published. As the present investigations com-
prise freshwater material only, these works will not be mentioned
in detail here.

Freshwater diatoms from the same areas have been described by
@strup (1897a and 1910b), J. Brun (1900), and BoyE PETERSEN (1924).

E. Ostrup (1897a) investigated about 100 samples collected by
N. Harrz. They originated from the area around Scoresbysund between
70° and 71° N. lat. near the east coast of Greenland (most of them
originating from Danmarks @ about 70° N. lat.). In this material 147
forms of freshwater diatoms belonging to 27 genera were found.

The material of diatoms from the Denmark Expedition to the
northeast coast of Greenland 1906—08 was described by E. @Ostrup in
a paper from 1910 (1910b). The freshwater material consisted of 30
samples in all from a number of localities all situated along the east
coast of Greenland north of 76° N.lat., but south of Independence
Fjord (i. e. south of 81°30” N. lat.). 128 freshwater diatoms belonging to
24 genera were described from these samples.

The freshwater material from East Greenland investigated by
J. BrRux~ (1900) was collected by the Swedish “Antarctic” expedition in
1899 in the area from Scoresbysund (about 70° N.lat.) in the south to
Hvalros @ (about 75° N. lat.) in the north. A total of 120 forms of diatoms
belonging to 25 genera was described from this material. BRux empha-
sizes the remarkable fact that he did not observe species belonging to
the genera Gyrosigma, Mastogloia, Diatoma, Epithemia, Campylodiscus,
Cocconeis, Stephanodiscus, and Tetracyclus.

The material of diatoms collected during the Second Thule Ex-
pedition 1916—18 by Tu. WuLrr was described by BoyE PETERSEN in
a paper from 1924. The material, which originated from the north coast
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of Greenland, consisted of 12 samples, one of which came from the
Sherard-Osborne Fjord, one from a large nunatak, Midgardsormen, and
one from a hole (cryoconite) on the inland ice. The other nine samples
were freshwater samples from the area around I. P. Koch Fjord, which
forms an indentation in Peary Land from the northwest. In B.P.’s
statements of localities the places of sampling are situated between
81°45" and 83°6" N. lat. The samples included 64 freshwater forms be-
longing to 16 genera. It should be noted that the material originated
from an area built of Devonian sandstone and denudation products of it.

From areas with ecological conditions which in certain respects can
be paralleled with conditions in East and North Greenland, there are
a number of works, especially early ones, dealing with the diatom flora
of islands in the North Atlantic, the Norwegian Sea, and the Arctic
Ocean, and in the northern areas of the Eurasian continent.

The most important among these are papers on the diatom flora
in Iceland (@strup 1918, BoyeE PeETERSEN 1928 1935, HustepT 1937,
Krasske 1938), Jan Mayen (Brun 1900, BoyE PETERSEN 1923), Bear
Island (A. Creve 1900, LacerstepT 1873), Svalbard (LAceErsTEDT 1873,
Hustepr 1937, Krasske 1938), Franz Josef Land (P.T. CLEvE 1898,
Grunow 1884), and Lapmark (A. CLEVE 1895, A. CLEVE-EULER 1915,
1934, Husrept 1924, 1942b, MOLpER 19374, 1937b, 1938, 1939, 1951,
Krasske 1943, 1949, FoceEp 1952).

The diatom flora of the same areas is furthermore described in
Creve & Grunow 1880 and in P.T. CLEve 1894—95.

From the North American arctic areas there are extremely few
descriptions of diatom material, the most important of which are Ross
1947 and Bover 1926—27. Both, however, contain little information
of plant geographical interest, and only a small number of the diatom
forms of the area are mentioned.

As to West Greenland reference may be made to FoceEp 1953.

P.T. CLeve 1873 and 1896 deals with marine diatoms in the seas
west of Greenland.




OECOLOGICAL REMARKS

Material of Diatoms.

The diatom material from the Danish Pearyland Expedition
1948—1950 consists of 46 samples, 6 of which were collected in 1948,
8 in 1949, and 32 in 1950. 45 of the samples originate from the neigh-
bourhood of the base of the expedition on the south side of Jorgen
Bronlund Fjord (see map fig. 2), while one (no.13) originates from
the plain Kjoveslette on the north side of Independence Fjord at about
24°W. long. (see map fig. 1; leg. J.TroELSEN). The 45 samples from the
station area on Jergen Brenlund Fjord have all been collected by Cand.
mag. KyeLp HoLmEN.

Together the samples represent all freshwater ecotypes ranging
from soil and moss with highly varying humidity, by way of ephemeral
bodies of water, swamps, and pools to more proper aquatic milieus,
such as lakes, springs, rivers, brooks, and waterfalls. In the survey of
the diatoms found a grouping is made according to environment on
the lines mentioned above. It should, however, be emphasized that the
importance of differences as regards aquatic environment which in
other places may be extremely prominent, is here undoubtedly much
less than might be suggested by an immediate consideration, as all
water in the area is frozen during 9—10 months of the year. Life processes
to any appreciable extent must consequently be considered to have
ceased, so that conditions, if anything, must be paralleled with e. g.
the pure desert areas of other climates, where the positive biological effect
of the water as a rule is also concentrated in and limited to very short
annually recurrent periods. The similarity to desert areas is furthermore
strengthened by the fact that the air humidity is generally very slight,
so that many of the streams on the south side of Jargen Bronlund Fjord
dry up completely at the end of the very short summer (Fristrup 1952).

Climate and Weather of the Area.

There is a very considerable material of meteorological observations
from the station area available in the meteorological journal published,
which includes daily observations at three hours’ intervals during the
period from 1/8 1948 to 6/8 1950 (Fristrup 1952).
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The measurements of temperature, wind, and precipitation are of
special interest in the present case. In this place it will be sufficient to
limit our attention to the short season when the air temperature is
above 0°C., as the period of activity of the plants normally and in the
main will be restricted to this. It should, however, be kept in mind that
the insolation in especially suitable places may produce microclimatic
conditions of development of vegetation also out of the period men-
tioned, and furthermore sometimes in places in which the air temperature
proper cannot get appreciably higher than 0°C. (e.g. in cryoconite holes).

As an expression of the range of temperature Table 1 shows monthly
means, average extremes, and absolute maxima and minima during the
observation period (mainly on the basis of Knxurna 1950).

It appears from the measurements that the frost-free period is
between two months and at most two months and a half. The first
positive air temperature appears at the end of May and the first negative
temperature in 1948 was measured on the August 20th. The daily
fluctuations in temperature on the whole are very small.

Biologically these temperatures mean little, as the microclimatic
ranges of temperature may be quite different, even though they pre-
sumably often to some degree vary according to the same course of
curves.

Conditions of the wind will be of importance for the course of the
microtemperatures in relation to temperatures measured meteorologi-
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Table 1.
Monthly mean (°C.) Average extremes Absolute extremes
°C. .
1948-49 | 1949-50 Lkt Max.(°C.) | Min.(°C.)
1949
AVGUSE <cvie vt v 3.7 3.7 5.9 1.0 16.7 —4.5
September .......... —5.1 —5.6 —3.6 — 7.3 5.0 —15.0
Octiober, .....cocuu.e —19.4 —19.0 —17.0 —20.2 —12.0 —26.2
November........... — 245 —24.3 —225 | —26.0 | —14.4 —34.7
December ........... —313 | —234 | —20.7 | —26.0 | —124 | —33.7
1950
January ............ —313 | —80.6 | —26.6 | —33.8 | —152 | —39.2
HebIudry o.vevosonee — 26.6 —32.0 —28.5 —34.5 —14.4 —44.1
1181 .1 1 R —24.2 —29.0 —25.7 —32.2 —19.3 —43.4
V- 1)1 R —21.3 —22.7 —19.1 —26.2 —9.3 —37.6
i I O e —1.3 —6.9 —3.7 —9.9 4.2 —19.7
June ............0s. 2.5 2.7 4.7 0.1 9.5 —5.5
JUuly R 6.0 6.4 8.8 4.0 15.0 0.2

cally, as calm with a cloudless sky gives a possibility of great fluctuations
in temperature at soil and water surfaces, while wind and cloud level
these. According to FrisTrup (1952) calms are not common in summer
time, which is the only season of interest here. Calm is recorded for
August 1948: 2 days, Sept. 1948: 7—8 days, June 1949: 0 day, July
1949: 0 day, August 1949: 1 day, June 1950: 0 day, July 1950: 0 day,
and August (1—12) 1950: 0 day. The observations were made 8 times
per each 24 hours, at the station 8 m above sea level and 2 m above the
ground. Gonditions of the wind thus would seem to indicate comparatively
small deviations and differences between meteorological temperatures and
microtemperatures.

The extent of insolation will be of very great ecological importance
both as regards duration and as regards the size of the angle of incidence
at the biotype. According to Fristrup (1948—49) the heliograph in
1948—49 registered a total of 2232 hours of sunshine, which is somewhat
more than the annual mean for Denmark. The highest number of monthly
hours of sunshine was observed in May 1949, viz. 634 in all (out of 744
possible!).

Because of the low air humidity (a relative air humidity below
30 per cent. is most frequent both in winter and summer (Fristrup
1948—49)) and the low air temperatures, the precipitation is very slight,
generally less than 100 mm per year. According to Fristrup 1952 the
precipitation in August 1948 amounted to 12 mm, in Sept. 1948 to
27.8 mm, in June 1949 to 6.8 mm, in July 1949 to 2.3 mm, in August
1949 ?, in June 1950 to 4.4 mm, and in July 1950 to 6.7 mm.
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This in connexion with the low air humidity and the prolonged
insolation, besides windy air, means that the ground and moss cushions
will be exposed to intense drying-up. The consequences of this will,
however, have some possibility of being reduced by the supply of humidity
from below as a consequence of thawing of the frozen subsoil.

The intense drying-up in many places on the edges of ephemeral
lakes and creeks gives rise to disengagement of salts (especially Mg and
Ca chloride and sulphate), which may be greatly conspicuous in the
summer months (TrROELSEN 1949 p. 23: “In July and August the salt
crusts were so prominent that the ground looked as if it were covered
with hoar-frost’”). This means that the salt concentration in the small
bodies of water must be very highly varying, from melt-water poor in
electrolytes in May—June to a salt-lake character in July—August, so
that biotopes are produced which make special demands upon the
regulatory powers of the organisms occurring in them and exclude all
organisms with narrow ecological limits.

Wind erosion plays a very considerable part on the south side of
Jorgen Brenlund Fjord, where practically all “pebbles and boulders
are polished and worn on the side that is exposed to the wind that blows
from Wandel Dal towards Independence Fjord” (TrRoELSEN 1949 p. 22).
Wind erosion is strongest in winter, when the stones freeze on to the
support; but also in summer, when the soil is dried up, the wind, e. g.
from drying-up pools and small lakes, will have a possibility of carrying
clay and sand with resting phases of micro-organisms from place to
place within the area.

On the whole the climate of the area thus may be characterized
as a pronounced high arctic continental desert climate, which in many
respects offers the vegetation very extreme environmental conditions.
One of the most essential factors will presumably be the alternation
between an almost unbroken vegetation period in the short summer
time and an absolute and unbroken resting period of about 10 months.
If these conditions are converted into generations of diatoms they offer
some very particular perspectives, especially if it is kept in mind that the
higher plants here as a rule take several years to pass through the life
cyele of an individual.

Summer temperatures corresponding to those observed in Peary
Land have previously been recorded in Svalbard, Franz Josef Land,
the New Siberian Islands, and in Ellesmere Land, where only two or
three months have positive temperatures with mean temperatures about
3°—5°C. (OsTeENFELD 1923, VanL and Harr 1922—27).

Microtemperatures for the lake Klareso and the river Kedelkrogelv

are given below.
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Geological Conditions.

The country around Jergen Brenlund Fjord is part of the North
Greenland plateau area, which is built of Eocambrian sandstones and
dolomite belonging to the Thule formation (also Eocambrian). See map
(Plate 1) in TrRoELSEN 1949.

Along Jorgen Bronlund Fjord there is a zone — 1—2 km broad —
of postglacial deposits, alluvial as well as marine (TROELSEN 1949 p. 19).
On the south side of the fjord, where the ground is sloping slightly
towards the fjord, there are distinct marine terraces mainly consisting
of clay. The maximum height of such terraces is found at the mouth
of the river Borglum Elv on the north side of the fjord, 113 m above
sea level (Fristrupr 1949 p. 20).

South of the postglacial zone Eocambrian deposits consisting espe-
cially of dolomite and limestone underlain by a thinner sandstone for-
mation crop out.

Any greater changes of a geomorphological kind do not seem to
have taken place in late geological times. “The topography of the region
has apparently been but slightly modified by glacial activity, and it
may therefore be assumed that the major features of the present land
forms were modelled in preglacial time” (TroELsEN 1949 p. 27).

Together with the region east and west of Danmark Fjord Peary
Land constitutes the greatest connected ice-free area in Greenland, in
all 42,700 square km (Fristrup 1948—49 p. 42) or 16,700 square miles
(K~xurn 1952 p. 17).

Micro-observations from Some Localities.

There are few micro-observations available from the localities from
which the present material of diatoms originates. Most of these were
made by Mag. scient. PaLLe Jounsen (P. J.), whose information has
been used in what follows together with Cand. mag. KseLp HoLMENs
(K.H.) observations. I am much obliged to the two scientists for per-
mission to use their observations.

1. The lake Klareso (Map fig. 2).

This lake is situated about 2 km west of the station on Jorgen
Bronlund Fjord. It measures 100 x 300 m, and its greatest depth is about
3m. In most places the bottom is stony, with stones about the size of
a clenched fist. At the greatest depths there is mud. The water is limpid.
Higher plants are found only along the bank, farther out there is here
and there a little moss. The animal kingdom is very poorly represented.
The specific gravity of the water at + 5.1°C. was determined at 1.0 (P.J.).
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pH: 5/8 1949 near bank in the surface 8.0—8.2 (at 9.9°C.) (P.J.).
29/7 1950 in moss from bank: 6.4 (K.H.).

At 7 determinations of the content of oxygen in the water (P.J.),
this was constantly found to be saturated with oxygen (Winckler’s
method).

Temp. ° C. Water sample from
1948: 11/9 0.0 Surface
11/9 0.0 —
28/9 0.0 C =
1949: 29/6 1.7 -
30/6 1.3 2 m above bottom
2/7 — Surface
4/8 9.9 Above bottom. Depth of 3 m.

Furthermore P.J. reports temperature measurements from Klareso
temp. (° C.):

1947: 6/8 6.3 near bank
1948: 4/8 8.7 surface near bank
6/9 2.0 under ice
11/9 0.0 - =
22/9 2.5 at bottom, 3 m
22/9 0.0 under ice
1949: 7/6 4.0 near bank
25/6 5.9 surface near bank
29/6 1.7 = SR
30/6 3.7 = - =
30/6 1.3 in surface near ice edge
30/6 1.3 2 m from surface immediately above bottom
4/7 5.0 surface near bank
3/8 9.8 S =
4/8 9.0 depth of 3m
5/8 9.8 surface near bank

Report on ice conditions in the lake (P.J.):

1947: 30/7 ice-free.
1948: 6/9  thickness of the ice 5.5 cm; opening in the ice is found.
11/9  opening in the ice as on 6/9; wind gives rise to movement of
the water in the whole lake through the opening.
17/9  the ice snow-covered, apart from a small spot; the layer of snow
several cm deep.
22/9  the ice snow-covered, apart from a small spot.
27/9  the ice-cover cracks amid prolonged din; one third of the lake
blown free of snow.
1949: 2/5  the ice half snow-covered, half snow-free.
25/6  a little below half of the surface, the deeper part, ice-covered.
29/6  large mass of ice in the middle of the lake.
4/7  large “pancake” of ice in the middle of the lake is disappearing.
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2. The river Kedelkrogelv (Map fig. 2).

This river debouches into Jorgen Brenlund Fjord close to the
wintering station (see K~urH, Arctic, No. 1, 1952).

On temperature and conditions of the ice P.J. gives the following
information (° C.):

1947: 5/8 - 4.6
10/8 -+ 6.0
1948: 6/8 5.8
22/9 0.0.  The river frozen up. In a single place water under soaked
ice-snow crust. Gurgle of the water was heard.

1949: 25/5 -+ 17.3. Macroclimate: max.: —1.4°. Oozing melt water, but
not yet a connected stream; + 17.3° was measured in the
melt water heated by the sun; the existence of a stream
is out of the question.

26/5  0.0°
27/5 4 0.1
28/5 max. + 0.3
?/6 max. |+ 8.6
15/6 -+ 6.4. The river now has a connected course.
24/6 max. -+ 10.0

116 + 2.5
3/7 4 2.7
&7 4+ 3.8
5/7 +58

15/7  + 7.5

16/7  + 6.7

31/7 +538
9/8 4+ 9.9

10/8  + 6.0

The fall in temperature after the 24/6 is due to the fact that the
large snowdrifts which farther up in the country had formed giant
plugs in the river-bed where this passed through deep gorges, were then
so soaked with water that they burst. In this way a real current arose in
the river for the first time in 1949. Parts of the river which had hitherto
been dried up (in Okseslette) suddenly received a tearing stream mixed
with snow. In a few days the temperature of the river rose again, as the
snow had melted in the river-bed, and the water on its way to the sea
from the snowdrift springs in the uplands was heated by the air. During
the rest of the summer the river flowed with a temperature which at
the small number of measurements might range from 6° to 9°C. During
the last days of August the temperature of the air had dropped below
0°C. at night, and the first formation of ice in the river-bed took place.
The last water was observed on 22/9 1948. Across Okseslette the river
flows through an almost horizontal terrain surrounded by green meadows
in a small zone along the meandering river. Already before the water
has got so far, it has been heated so much that it is not heated further
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before reaching the sea (at any rate in the beginning of August, when
the temperature at the station and 2 km higher up was exactly the
same, viz. 6°C. (P.J.).

Plant Geographical Position of the Area. (Map fig. 1).

According to BocuER (1938, p. 305, fig. 146) the area around the
head of Independence Fjord belongs to a high arctic, continental floral
region, which is climatically characterized by very low July temperatures
(usually monthly means below —+ 5.0° C.), precipitation below 200 mm
per year, very slight snowfall, which in part evaporates before the break
of the frost, and a high atmospheric pressure. The higher flora is charac-
terized by the absence of scrub vegetation and by the fact that annuals
are of very rare occurrence.

In our day Peary Land is without any proper land communication
with the rest of the world, as the areas in the south and west are totally
barred from the rest of Greenland by the inland ice, and on the other
sides the country is surrounded by a generally ice-bound sea. The area
thus must be characterized as an oceanic island with a pronounced
continental character of climate.

As to the origin and possible immigration of the present flora it is
so far only possible to advance hypotheses. As long as the conditions
of Greenland during the Glacial Ages have not been elucidated, it will
not be possible to establish whether the flora has survived the Glacial
Age in Greenland or whether it has immigrated during an interglacial
period. However, there seems to be good reasons for assuming that
during the last Glacial Age (Wiirm, Wisconsin) there were so large ice-
free areas in several places in Greenland that a survival from at any
rate the last interglacial period has been possible (Bocuer 1938, p. 316
and p. 321). The time which afterwards has been available has then
been sufficient for so comprehensive floral migrations that a complete
adaptation to the present-day climatic conditions has been possible.

This evolutional adaptation may have passed off in different ways,
as within the individual species there may have been a selection among
several originally occurring genotypically different biotypes, or mor-
phological changes may have taken place which gradually have become
genotypically fixed under conditions of the special environmental circum-
stances. The pronounced uniformity in the composition of the diatom
flora in the various biotopes, which is a very conspicuous characteristic
of the area, may indicate a relatively high age of the diatom flora as
well as the possibility that the environmental differences which in the
biotopes of other plant zones must be considered to have a selective
effect, have been put out of the running there as a consequence of the
extreme climatic conditions. Even the fact that many of the species of
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diatoms found can only with considerable uncertainty be referred to
species known from other plant zones (and which on the other hand
are not so deviating that the setting up of special species seems justifiable)
may seem to indicate a high age of the present flora. There is a possibility
that it represents an evolutionally stagnated pre-glacial diatom flora
(or at least a flora the rate of evolution of which has been greatly re-
tarded). Provided that the area through glacial and interglacial periods
on the whole had a similar extreme climate as now, it is probable that
the possibility of mutation formation and a development of species
conditioned by it has been slight. In this connexion it must again be
pointed out that the annual number of generations must be considered
small as compared with that of other plant zones, a fact which at any
rate is of the greatest importance for evolutionary changes.

The fact that so many species of diatoms are cosmopolitans is due
partly to their high geological age, partly to the great distributional
effectivity of the diatoms. What factors especially have a distributional
effect on the freshwater diatoms is in the main unknown. At any rate
it has not been elucidated in detail by more comprehensive concrete
investigations. Regardless of the question how the distribution takes
place, Peary Land as a consequence of her isolated situation must have
remained out of the public highway through even geologically long
periods. ‘“Interference from abroad” must be considered very rare at
any rate through the whole of the last Glacial Age and during the Post-
glacial Age. Among the higher plants the majority in South and South-
east Greenland point towards European origin (Bécuer 1938). The
immigration must be assumed to have taken place preglacially or per-
haps interglacially. The same assumption has been advanced by @sTruP
(1897 a, 1910), who by a comparison with the observations then available
from the other arctic and subarctic regions found considerably closer
similarities between the diatom floras of East Greenland and Northern
Europe than between those of East Greenland and North America,
although with great reservation considering the highly limited know-
ledge of the arctic diatom flora of North America at the time. This
reservation must still be made, as even fairly copious treatments of the
arctic diatom flora of Canada are not yet available, so that a com-
parison with it is still out of the question.

The diatom flora from the Sendre Stremfjord area described by
Focep (1953) cannot be regarded as typical of a West Greenland area
as a considerable number of the samples originated from localities in the
inland which were particularly rich in salts.

It is also of interest in connexion with the above consideration con-
cerning the possible age of the diatom flora that “many common species
of soil bacteria are ubiquitous” (JENsex 1951, p. 23).



SAMPLES OF DIATOMS

In the following treatment of the samples analyzed a grouping of
these according to purely hydro-mechanical points of view is used, as
extremely few measurements of ecologically important physico-chemical
factors are available. As, however, the purely mechanical question
whether the water is stagnant or running, normally has a selective effect
on the diatom flora, the grouping is made exclusively on the basis of
information about this.

The samples are grouped as follows: First, samples from the local-
ities in which there is not normally any free water surface (I: soil, I1:
moss), then samples from swamps (I1I), where there may occasionally
be flooded places, from ephemeral pools (IV), where conditions as regards
amount of water may also be greatly alternating, then samples from
lakes (Va: Klaresg, V: other lakes), and finally the samples from run-
ning water, starting with the, on a rough estimate, smallest speed (water
oozing out in springs, VI), continuing with rivers and brooks (VII), and
concluding with the “‘fastest” localities (waterfalls, VIII).

A short characterization of each sample has been given by stating
the “mass forms” or “‘dominants’ occurring in it, these terms denoting
the diatoms of which 10 per cent. or more of the valves counted occur
in the sample; then the common forms (10—5 per cent. of the valves
counted in the sample), and finally the fairly common forms (5—2 per
cent.) are mentioned.

Finally mention will be made of centric forms and rare diatoms in
the sample and the number of diatom forms in the sample.

I. Samples from Soil.

No. 13. 1.X.1948. From Kjoveslette on the north side of Independence Fjord at
about 24° W. long. The sample is stated to originate from a “wet, mossy
meadow”, but further information is missing. The placing in this group
is therefore with some reservation.

Dominants: Fragilaria capucina (19.2 °/,), Cymbella similis (11.8 °/y), Nits-
schia frustulum (10.0 °/,).
Common: Achnanthes kryophila, A. linearis, Cymbella angustata, Denticula
tenuis.

128 2
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Fairly common: Achnanthes flexella, Caloneis silicula var. alpina, Cymbella
latens, C. turgida, Navicula bryophila.

Centric: Cyclotella comta (rare), Melosira islandica (rare).

Rare: Neidium producta var. polygibba.

In all: 42 forms.

4.VII1.1950. The south side of Jorgen Bronlund Fjord. Coat on moist soil
in Alopecurus alpinus vegetation. Because of the small number of valves
only 250 valves were counted in this sample (in all others 500).
Dominants: Pinnularia divergentissima var. wulffit (16.0 °/y), Caloneis sili-
cula var. trunculata (10 °/).

Common: Pinnularia undulata, Caloneis sp., Stauroneis javanica, S. obtusa.
Fairly common: Ackhnanthes kryophila, Ceratoneis arcus, Cymbella navi-
culiformis, Denticula tenuis, Eunotia praerupta var. excelsa, Navicula crypto-
cephala, Nitzschia frustulum, N. palea, Pinnularia divergens var. elliptica,
P. gracillima, Stauroneis anceps.

No centric forms.

Many of the forms occurring in this sample are aerophilous.

In all: 45 forms.

10.VII1.1950. The south side of Jorgen Bronlund Fjord. Coat on soil in
dried-up branch of river.

Dominants: Cymbella laevis (14.%4 °/y), Nitzschia frustulum var. perpusilla
(13.0 °/y), Achnanthes kryophila (11.4°/y).

Common: Achnanthes flexella, Fragilaria capucina, Pinnularia gractllima.
Fairly common: Achnanthes depressa, Amphora ovalis var. pediculus, Calo-
neis silicula var. alpina, Cymbella similis, C. cuspidata, Navicula rotaeana,
Nitzschia hantzschiana, Pinnularia wundulata.

No centric forms.

In all: 48 forms.

II. Samples from Moss.

4.VII1.1950. The south side of Jorgen Brenlund Fjord. Moss from wet
Tortella tortuosa growth. (See H. L. JENsEN 1951, p. 24, sample no. 1).
pH: at a depth of 5cm, 6.2; at a depth of 30 cm, 6.8. Frost-free days:
60 (K.H.).

Dominants: Stauroneis obtusa (14.0 °/,), Pinnularia gracillima (11.0 °/y),
P. divergentissima var. wulffic (10.4°/,), Cymbella cuspidata (10.4 °/y).
Common: Pinnularia undulata, Stauroneis anceps.

Fairly common: Achnanthes kryophila, Calonets silicula var. alpina, Cym-
bella variabilis var. botellus, Eunotia bigibba var. pumila, Navicula crypto-
cephala, N. lagerstedtit.

No centric forms.

Rare: Eunotia papilio, Navicula gibbula var. capitata, Stauroneis kriegeri.
In all: 52 forms.

10.VII1.1950. The south side of Jorgen Brenlund Fjord. Moss sample from
almost dried-up branch of river.

Dominants: Nitzschia hantzschiana (20.8 °/,), Achnanthes kryophila (17.0°/y),
Caloneis bacillum (12.6 °/,).

Common: Achnanthes minutissima, Cymbella variabilis var. botellus, Denti-
cula tenuis.

Fairly common: Amphora ovalis var. libyca, Cymbella cistula, C. ventricosa,
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C. knuthii, Nitzschia frustulum var. perpusilla, Pinnularia balfouriana.
No centric forms.

Rare: Achnanthes lemmermanni, Eunotia papilio, Navicula gibbula.

In all: 62 forms.

11.VII1.1950. The south side of Jorgen Brenlund Fjord. Moss sample from
the bank of a small shallow lake 150 m above sea level south of Okse-
slette.

Dominants: Cymbella angustata (13.2 °/,), C. variabilis var. botellus (11.0°/,).
Common: Diatoma elongatum, Fragilaria capucina, Nitzschia frustulum var.
perpusilla.

Fairly common: Achnanthes kryophilla, A. minutissima, Cyclotella antiqua,
Cymbella cesati, C.laevis, C. norvegica, C.veniricosa, C. knuthii, Eunotia
praerupta, Fragilaria capitellata, F. capucina var. lanceolata, Gomphonema
lagerhevmui.

Centric: Cyclotella antiqua (fairly common).

Rare: Achnanthes plitvicensis.

In all: 67 forms.

III. Samples from Swamps.

1.X.1948. Swamp in river delta near the station on Jorgen Bronlund Fjord.
Moss: Drepanocladus sp. pH: 7.6 at a depth of 5—10cm (K.H.).
Dominants: Denticula tenuis (30.4 °/y), Nitzschia frustulum var. perpusilla
(17.8 °/4), N. frustulum (13.6 °/,).

Common: Cymbella stauroneiformis, Pinnularia gracillima.

Fairly common: Cymbella lapponica, C.turgida, Navicula cryptocephala,
Nitzschia commutata.

Centric: Cyclotella comta (rare), Melosira granulata (rare).

In all: 33 forms.

11.VIIL.1950. The south side of Jargen Breonlund Fjord. Mud on the bottom
of mossy, water-covered meadow with Carex stans Dreyer.

Dominant: Pinnularia gracillima (11.2 °/,).

Common: Amphora ovalis var. pediculus, Cymbella laevis, Denticula tenuis,
Fragilaria capitellata, Navicula cryptocephala, Nitzschia hantzschiana.
Fairly common: Achnanthes minutissima, Cymbella angustata, C. lapponica,
C. leptoceros var. rostrata, C. variabilis var. botellus, Fragilaria capucina var.
lanceolata, Navicula bryophila, Nitzschia denticula.

Centric: Cyclotella antiqua (rare).

Rare: Achnanthes plitvicensis.

In all: 60 forms.

IV. Samples from Pools.

2.X.1948. The south side of Jorgen Brenlund Fjord. Mud sample from
snowpatch at “Haresedet”.

Dominant: Achnanthes kryophila (37.4 °/,).

Common: Calonets silicula var. alpina, Cymbella lapponica, C.turgida,
Pinnularia gracillima.

Fairly common: Eunotia papilio, E. suecica, Pinnularia undulata var. sub-
undulata, Stauroneis javanica.

9%
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Centric: Melosira islandica (rare).
Rare: Eunotia suecica, E. papilio, Neidium kozlowi.
In all: 45 forms.

2.X.1948. The south side of Jorgen Bronlund Fjord. Mud sample from the
bottom of a small pool beside the river Kedelkrogelv near ‘“Arenaen’.
Dominants: Cymbella variabilis var. botellus (26.2 °/,), Nitzschia frustulum
(18.4 °/y), Denticula tenuis (13.6 °/,).

Common: Achnanthes kryophila, Ceratoneis arcus, Cymbella ventricosa.
Fairly common: Achnanthes linearis, Cymbella cistula, C. angustata.
Centric: Cyclotella comta (rare), Stephanodiscus astraea (rare), S. hantzschia
(rare).

Rare: Navicula subrotundata.

In all: 69 forms.

8.VI1.1949. Fell field in Heilprin Land, about 460 m above sea level, south
of Jorgen Bronlund Fjord. Mud sample from pool in bog.

Dominant: Achnanthes kryophila (18.%4 °/y), Nitzschia hantzschiana (18.4°/,).
Common: Cymbella latens, C. lapponica, C. turgida, Fragilaria capucina.
Fairly common: Eunotia tenella, Navicula perpusilla, Neidium bisulcatum,
Nitzschia frustulum, Stauroneis anceps, S. phoenicenteron.

Centric: Melosira ambigua (rare), M. islandica (rare).

Rare: Navicula amphibola, N. gibbula, Neidium kozlowii var. parva.

In all: 76 forms.

1.VII1.1950. The south side of Jorgen Bronlund Fjord. Puddle with putre-
fying green algae at creek of the Kedelkrog river.

Dominants: Achnanthes kryophila (13.2 °/,), Cymbella cistula (13.6 °/,),
C. delicatula (12.4 °/y), Nitzschia frustulum (13.0 °/y).

Common: Melosira roeseana, Navicula perpusilla.

Fairly common: Achnanthes linearis, Cymbella laevis, Denticula tenurs,
Fragilaria vaucheriae.

Centric: Melosira roeseana (common).

Rare: Achnanthes lemmermanni, A. plitvicensis, Navicula kotschyi.

In all: 67 forms.

10.VII1.1950. The south side of Jorgen Brenlund Fjord. Puddle in river-
bed with old musk-ox dung in the water.

Dominants: Denticula tenuis (30.0 °/,), Nitzschia hantzschiana (16.0 °/,).
Common: Nitzschia denticula.

Fairly common: Achnanthes minutissima, A. kryophila, Cymbella lapponica.
C. angustata, C. knuthii, Navicula cryptocephala, Nitzschia frustulum, .
gracilis, Pinnularia undulata.

No centric forms.

Rare: Achnanthes plitvicensis, Neidium kozlowii var. parva.

In all: 88 forms.

11.VII1.1950. The south side of Jorgen Bronlund Fjord. Mud from puddle
with clayey bottom, 150 m above sea level, south of the station.
Dominants: Acknanthes kryophila (11.2 °/,), Cymbella variabilis var. botellus
(10.2 /).

Common: Achnanthes minutissima, Cymbella cistula, C.angustata, C.in-

crassata.
Fairly common: Achnanthes depressa, A. flexella, A. plitvicensts, Cymbella
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knuthii, C. laevis, Denticula tenuts, Navicula cryptocephala, N. cryptocephala
var. intermedia, Pinnularia gracillima.

No centric forms.

In all: 53 forms.

V. Samples from Lakes.

a. Klaresg.
The south of Jorgen Brenlund Fjord, about 60 m above sea level.

19.VIL.1949. Sample of mud, coat on stone in water 10 cm deep.
Dominants: Cymbella variabilis var. botellus (11.8 °/,), Nitzschia frustulum
(10.8 °/,).

Common: Achnanthes minutissima, Cymbella knuthii, C. ventricosa, Diatoma
elongatum, Nitzschia denticula.

Fairly common: Amphora ovalis var. libyca, Cyclotella antiqua, Cymbella
cistula, Navicula cryptocephala, N. vulpina, Pinnularia gracillima, Cymbella
broenlundensis.

Centric: Cyclotella antiqua (fairly common), C. comta (rare), Melosira ambi-
gua, M. distans, M. italica, M. islandica (rare), Stephanodiscus astraea (rare).
Rare: Neidium kozlowii, Navicula amphibola.

In all: 95 forms.

3.VIIL.1949. Coat on stone in the lake in water about 20 cm deep.
Cominant: Achnanthes minutissima (10.8 °/,).

Common: Diatoma elongatum, Cymbella variabilis var. botellus, C. ventricosa,
Nitzschia denticula, N. frustulum var. perpusilla.

Fairly common: Achnanthes linearis, Cyclotella antiqua, Cymbella cistula,
C. angusta, C. knuthii, Fragilaria capucina, Navicula vulpina, Nitzschia
frustulum, N. kiitzingiana.

Centric: Cyclotella antiqua (fairly common), Melosira ambigua, M. islandica
(rare).

Rare: Neidium distincte-punctatum.

In all: 72 forms.

22.1X.1948. Bottom sample. Depth of 3 m. Moss: Calliergon trifarium.
A few desmids and Cyanophyceae. Mud smelling of H,S. Thickness of ice
on the lake 35 cm when the sample was taken.

Dominants: Fragilaria construens (11.4 °/,), Nitzschia denticula (10.0 °/,).
Common: Achnanthes kryophila, Cocconeis placentula var. euglypta, Denti-
cula tenuis, Navicula halophila. N. cincta.

Fairly common: Achnanthes flexella, Amphora ovalis var. libyca, Cymbella
norvegica, C. obtusa, FEunotia praerupta, Gomphonema angustatum var. pro-
ducta, Navicula radiosa, N. tuscula, N.vulpina, Nitzschia fonticola (@strup
var.), Pinnularia gracillima, P. microstauron var. brébissonii.

Centric: Cyclotella antiqua (a few).

Rare: Neidium distincte-punctatum, N. kozlowii.

In all: 59 forms.

29.VIL.1950. Scraping from stone at a depth of 10 cm.

Dominants: Cymbella knuthiv (11.2 °/,), Nitzschia frustulum var. perpusilla
(12.6 /).

Common: Cymbella variabilis var. botellus, Epithemia sorex, Navicula vul-
pina, Nitzschia denticula.



22

No. 83.

No. 84.

No. 160.

No. 192.

No. 193.

NieLs FoGeD. VII

Fairly common: Achnanthes kryophila, A. linearis, Cymbella angustata,
C. microcephala, C. incrassata, Denticula tenuis, Diatoma elongatum, Navi-
cula cryptocephala, N. falaisensis var. lanceola.

Centric: Cyclotella antiqua (a few).

In all: 70 forms.

29.VI[.1950. Mud between stones at a depth of 10 cm.

Dominants: Nitzschia denticula (25.0 °/y), N. frustulum var. perpusilla
(13.2 9/,).

Common: Navicula cryptocephala.

Fairly common: Amphora ovalis var. libyca, Cymbella angustata, C. micro-
cephala, C.variabilis var. botellus, Diatoma elongatum, Navicula tuscula,
N.vulpina, Nitzschia kiitzingiana, Pinnularia balfouriana, P. gracillima.
Centric: Cyclotella antiqua (a few).

Rare: Neidium kozlowii.

In all: 66 forms.

29.VI1.1950. Moss from the bank.

Dominants: Nitzschia denticula (17.4°/y), Pinnularia gracilima (14.0 °/,),
Diatoma elongatum (10.0 °/,).

Common: Achnanthes kryophila. Cymbella laevis, C. variabilis var. botellus.
Fairly common: Cymbella angustata, C. knuthii, Navicula vulpina.
Centric: Cyclotella antiqua (a few).

In all: 55 forms.

b. Other Lakes.

Mountain lake SW of the station on Jergen Breonlund Fjord, about 400 m
above sea level. Coat on stone at a depth of about 20 cm.

Dominants: Cymbella variabilis var. botellus (17.6 °/y), Ceratoneis arcus
(11.0 °/y), Cymbella laevis (10.6 °/,).

Common: Cymbella cistula, C. knuthii, C. ventricosa.

Fairly common: Achnanthes kryophila, A. flexella, A. microcephala, Cym-
bella perpusilla, C. cesati, Fragilaria vaucheriae, Nitzschia frustulum.
Centric: Cyclotella antiqua (rare).

Rare: Neidium distincte-punctatum, N. kozlowii.

In all: 56 forms.

8.VII[.1950. The lake Grydeso, W. of the river Kajakelv, the south side
of Jorgen Brenlund Fjord. Scraping from stone at a depth of 25 cm.
Dominants: Fragilaria capucina (17.0 °/,), Cyclotella antiqua (10.0 °/,).
Common: Achnanthes microcephala, Cymbella variabilis var. botellus, Nitz-
schia frustulum.

Fairly common: Achnanthes linearis, Cymbella cesati, C. microcephala, C. in-
crassata, C. knuthii, Denticula tenuis, Fragilaria construens var. venter,
F. pinnata, Navicula cryptocephala, Tabellaria fenestrata var. intermedia.
Centric: Cyclotella antiqua (dominant), C. stelligera (few), C. kiitzingiana
var. planetophora (rare).

Rare: Navicula modica, Neidium kozlowii.

In all: 83 forms.

8.VIIL.1950. The lake Grydeso. Scraping from stone at a depth of 20 cm.
Dominant: Cymbella variabilis var. botellus (10.2 °/,).

Common: Cyclotella antiqua, Fragil