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INTRODUCTION

n a former article (T.B. 1933)') 1 have given an account of the

floristic results obtained in the course of the Scoresby Sound Com-
mittee’s 2°? East Greenland Expedition. The present article comprises
the ecological results of this expedition, also including a description of
the individual localities. It is meant as a connecting link between the
investigations from the Scoresby Sound area (Harrz 1895) and those
from the Angmagssalik area (Kruuse 1911). In my former article I
further gave an account of the distribution of the communities of plants
on the coast stretch investigated, and it proved that there is a phyto-
geographical boundary on the coast in the region round Store Glacier
68°48’, and that the communities of plants were largely distributed
round this boundary, so that on the coast one can speak of a northerly
and a southerly group of communities. In my investigations I have,
besides the said articles by Hartz and Kruusk, chiefly used works by
Warming (1888), RtBEL (1930) and BrauN-BLaNQUET (1928) (see List
of Literature). The figures in black refer to the individual sociological
investigations in the following.

1) Phytogeographical Studies of the Greenland Flora, based upon Investiga-
tions of the Coast between Scoresby Sound and Angmagssalik (in the following
quoted as T. B. 1933); a preliminary review of the material is found in The Geogra-
phical Journal, Vol. LXXXI, No. 5, May 1933, pp. 400—402.
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THE LOCALITIES?®)

In order to facilitate the general view I will here to indicate the
individual areas use the same letters, as were used in the floristic section.
I therefore pass over locality A (Scoresby Sound) and locality B (Turner
Sound) and begin with locality C (the Cape Dalton region) where the
expedition commenced its work.

Loc. C.

C.a. Cape Dalton, 69°25". Here reference is made to Kruuse
and Harrz 1911, pp. 345—348. In this locality Kruuse (1900) observed
“that the lowland surrounding the lagoon, as well as the littoral region,
was totally devoid of vegetation”. This was also very largely the case
in 1932; however, on a gravel wall at the outflow of the river, a lichen-
moss-heath had formed with a few dominating phanerogams (No. 65).
Round the depot house of the Amdrup Expedition there was a fine
blow of the ordinary fell-field plants, more particularly Ranunculus
glacialis, Saxifraga caspitosa, S. cernua, S. oppositifolia, Cerastium alpi-
num, Oxyria digyna, Saliz herbacea and S. arctica X glauca.

The rich mountain vegetation on the terraces of the basalt moun-
tain behind the lagoon can be divided into four elements: The heath,
consisting of Cassiope tetragona, Vaccinium uliginosum and Saliz, here
and there interspersed with Empetrum nigrum var. hermaphroditum,
Casstope hypnoides and Dryas octopetala; the herb-field, chiefly con-
sisting of Carex rigida, Saliz herbacea, Polygonum viviparum, with many
different species in the different mountain localities (No. 19); moss-moor
with about 10 phanerogams, more particularly Saxifraga stellaris var.
comosa, S. rivularis, Cerastium trigynum, Ranunculus sulphureus, R. pyg-
maus and R. hyperboreus; and, finally, fell-field with Luzula confusa,
Oxyria digyna, Silene acaulis, Minuartia biflora, Trisetum spicatum etc.

Where the basalt is superimposed by a layer of sandstone, there
is, at a height of about 300 m above sea-level, a fell-field plateau, where
Papaver radicatum was almost the only species.

1) See the map plate 6. Compare also Esnar MikkeLsen’s Report on the
Expedition.
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C.b. From Cape Dalton we made a motor-boat trip to a small
fjord north of lat. 69°33’. Within a very short time the following species
were registered as growing on the southern slope: Equisetum arvense,
Cystopteris fragilis, Minuartia biflora, Cerastium alpinum, Silene acaulis,
Arabis alpina, Draba rupestris, Oxyria digyna, Polygonum viviparum,
Sibbaldia procumbens, Sedum roseum, Saxifraga oppositifolia, S. cernua,
S. nwalis, S. caespitosa, Salix arctica X arctophila X glauca, Salix her-
bacea, Chamenerium latifolium, Empetrum nigrum var., Vaccinium uligi-
nosum var., Veronica alpina, Pedicularis hirsuta, Euphrasia latifolia,
Campanula rotundifolia, Taraxacum croceum, Antennaria alpina, Eri-
geron unalaschkensis, Poa alpina f. vivipara, Poa arctica and Peltigera
rufescens.

C.c. Cape Ewart, 69°22". On the west side of the cape towards
the small sea-bay the following plants were recorded, being distributed
in the following manner:

1) farthest down at the bay the sloping substratum consisted of
moving soil; great masses of stone lay in very long walls, parallel with
the direction of the slope, or forming long U-shaped tongues. In the
moist clay between the boulders there grew scattered individuals,
particularly Sauteria alpina (Marchantiaceae), Phippsia algida, Luzula-
confusa, Ranunculus glacialis, Oxyria digyna, Saxifraga cernua, S. nivalis,
Ranunculus pygmeus, Saliz arctica and secondarily, Saxifraga oppositi-
folia, Minuartia biflora, Cerastium trigynum, Trisetum spicatum, Poa
alpina and Arabis alpina.

2) Higher up (about 100 m above sea-level) where the solid rock
peeped out of the debris, small patches of heath-like vegetation had
formed, being particularly rich in mosses and lichens — Cassiope tetra-
gona, Vaccinium uliginosum var., Salix arctica, Salix herbacea, Cerastium
alpinum, Luzula confusa, Minuartia biflora and Poa arctica. The lichens
were: Cetraria Deliset, Cladonia coccifera var. stemmatina, CIl. mitis,
Cl. lepidota var. stricta, Pertusaria oculata and Solorina crocea; and the
mosses: Rhacomitrium canescens, Drepanocladus uncinatus, Dicranum
scoparium var. orthophyllum and Scapania mucronata, which latter
according to HarmMseEN (1933) is new to East Greenland.

Loc. D.

D.a. Hot spring in Knighton Bay — about lat. 69°20" N. From
this interesting locality the cartographers of the expedition brought
back a quantity of moss cushions and gelatinous lumps of alge, col-
lected at the outflow of a spring (50—60° C.). The species found in the
moss were primarily Epilobium palustre (see T. B. 1933 p. 16), and se-
condarily Epilobium anagallidifolium, E. lactiflorum, Euphrasia latifolia,
Saliz herbacea, Sedum roseum and Equisetum arvense. The moss more
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particularly consisted of: Drepanocladus lycopodioides, Calliergon stra-
mineum, Aulacomnium palustre and Sphagnum quinquefarium.

D.b. Eastern slope towards Knighton Bay, 69°17". Heath 120 m
above sea-level. Small patches of Cassiope-heath, in which more parti-
cularly Salix arctica x arctophila x glauca and Vaccinium, besides
Empetrum, Luzula confusa, L. spicata, Poa arctica, Trisetum spicatum
and, as intermixtures, Festuca ovina, Carex nardina, Draba alpina, Silene
acaulis, Cerastium alpinum, Sazifraga cespitosa and a few stunted
specimens of Chameenerium latifolium.

D.c. Cape Barclay, 69°14". The vegetation was distributed in the
same manner as at Cape Ewart. Very nearly the same species were
recorded, and besides these Cardamine bellidifolia, Papaver radicatum,
Saxifraga tricuspidata, S. caespitosa, Carex nardina, Cassiope hypnoides,
Pirola grandiflora, Draba alpina, D. nivalis, D. crassifolia x nivalis? and
D. crassifolia x lactea? (compare E.Exmanx 1933 p.101). In some
localities the rock was dark with Andreza Blytii. The lichens particularly
recorded were Solorina crocea and Cladonia coccifera. On moving soil
grew Sauteria alpina and Bryum inclinatum.

D.d. Rock vegetation of south-western exposure, in front of a

-steep wall, 200 m above sea-level, at the small sea-bay behind Cape
Barclay, 69°16". Inclination 45—55°. Near a small mountain lake, still
frozen over (15. July). Cerastium alpinum, Silene acaulis f. albiflora,
Draba alpina, D. nivalis, Polygonum, Oxyria, Sibbaldia procumbens,
Potentilla  Crantzii, Sedum roseum, Saxifraga nivalis, S. tricuspidata,
Empetrum, Vaccinium, Pedicularis hirsuta, Veronica alpina, V. fruticans
(vegetative), Campanula rotundifolia, Taraxacum croceum, Erigeron uni-
florus, Antennaria alpina, Carexrigida, C.scirpoidea, C. nardina, Luzula con-
fusa, L.spicata, Poa alpina, P.arctica and Trisetum spicatum. Farther down
the mountain there were small heath-patches with Cassiope tetragona.

D.e. Rock-vegetation of south-western exposure in front of a
steep wall towards Barclay Bay 69°16". Besides a number of the species
mentioned in the preceding localities there were Euphrasia latifolia,
Carex capillaris, Festuca ovina and Juncus trifidus.

All in all, the region round Cape Barclay and Barclay Bay is more
desolate than almost any other part along Blosseville’s Coast. There
was no continuous cover of vegetation of any extent, only a few square
metres of heath or a strip of herbs in front of a wall facing south. Every-
thing bore the impress of a great drought, and this possibly has some
connection with two very productive glaciers, which debouch into the
head of the bay and, beyond a doubt, always fill it with ice. It was there-
fore quite surprising to see that there was a great deal of vegetation even
on the top of Cape Ryder and the mountains south of 69°05—08
(observed through a telescope).
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Loc. E.

d’Aunay Bay, 69°05". In the interior part of this sea-bay there
was a particularly luxuriant vegetation on the south-eastern slopes
of the mountains, 300—400 m above sea-level. The vegetation on
the terraces was distributed as at Cape Dalton, there being a con-
stant interchange between dry heath, rich in lichens (Vaccinium, Salix
arctophila x glauca, Cassiope tetragona) (No.58) and moist moss-moor,
herb-field and heath. The interchange of these communities depends on
the terraces and the manner in which the snow has been distributed in
winter (see fig. 26 B). The moors were moss-tufts with a dense vegeta-
tion of Saliz arctophila x glauca, Pedicularis lapponica, Polygonum and
Vaccinium (plate 3, fig. 1). For further particulars see Nos. 20, 36
and 58. In the patches of heath Arnica alpina (fig. 7) often occurred,
and also Cassiwope tetragona, whereas Empetrum was not frequent. .
Finally, collections were made of Arctostaphylos alpina, Dryas octo-
petala, Draba cinerea f. angustisiligva, Draba lactea and, of southern
species, Bryanthus coeruleus, Hieracium alpinum and Juncus trifidus.

Loc. F.

The bay south of Store Glacier, lat. 68°48’. On the Amdrup Ex-
pedition in 1900, 25 phanerogams were collected in this locality. HArRoLD
WaGER brought me a great number of these 25 species, collected on a
fertile mountain slope of southern exposure at a height of 500—800 m
above sea-level, and besides these the following: Viscaria alpina, Sedum
villosum, Saxifraga aizoon, Veronica fruticans, Festuca rubra f.vivi-
para(?) and Woodsia tlvensis. From the outflow of a warm spring at
Cape Beaupré (68°52) I further received Sagina Linneer, Trisetum spi-
catum and Cystopteris fragilis. The water of the spring was about 38° C.

Loc G.

The bay north of Cape Daussy, 68°43'—44’. This little sea-bay
continues towards northeast in a lagoon and an ice-free valley, extending
over a distance of several kilometres inland. Although the bay is so
close to the open sea, there is a comparatively rich vegetation both in
the valley and on the southeastern slope of the mountain.

1) Vegetation in the bed of the valley.

The greater part of the area is occupied by a heath-vegetation,
rich in lichens and formed along the stone rings in the particularly
well-developed field of moving soil (fig. 1). Where the ground became
lower and the movement in the soil greater, the characteristic heath-
plants (Saliz arctophila x glauca, Vaccintum, Polygonum, Stereocaulon
alptinum and Cetraria Delisei) were ousted, and a number of fell-field
herbs took their place and increased in frequency, compare table 22.
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Here and there the said heath changed into moss-moor and moss-
tuft moor. In the latter type of vegetation the moss-tufts were densely
covered by Polygonum, Carex rigida and Salix herbacea; further, Salix
arctophila x glauca, Vaccinium, Empetrum, Pedicularis flammea and P. hir-
suta were of common occurrence. The tufts were 30 cm high and very
elongated; between the tufts in the moss grew Equisetum arvense var.

. T. B. phot.
Fig. 1. Stone-ring in moving soil, in the valley north of Cape Daussy.

rivulare (see figs. 9, 10, Harmsex 1933). Near a small water-hole which
had apparently been greater in the spring, a small community had
formed in the now dried-up clay surface beside it; the earth was split
up into fine polygons, 40—60 em in diagonal. In the moistest places the
polygons were covered with moss, in which Equisetum arvense var. rivu-
lare, Saliz herbacea and Phippsia algida; in the cracks between the
polygons there was a luxuriant growth of Koenigia islandica (see table 31
and plate 4, fig. 1). The lagoon and the little water-hole were entirely
devoid of vegetation (with the exception of a few green alge).
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2) The southeastern slope of the mountains.

Everywhere the heath-vegetation dominated, and herb-field only
occurred as an association fragment. The heath consisted of Vaccintum and
Empetrum and was very dry (No.59), and Cassiope telragona was lacking
everywhere. In a few rather moist placesin the heath Carex rigida, Saliz
herbacea and Polygonum were added as dominants, being intermixed with
Cassiope hypnoides, Bryanthus coeruleus, Lycopodium selago and Bartschia
alpina. In a moor 300 m above sea-level there were great quantities of
Ranunculus affinis. On the slope of the mountain there were finally a few
rarer species viz. Viscaria alpina (plate 3, fig. 2), Arctostophylos alpina
and Carex alpina.

Loc. H.

H.a. The fjord between Cape Ravn and Cape Johnstrup,
about 68°31'1). Already at a distance it was: observed that there
were extensive areas covered with vegetation on the southern slopes of
this fjord. On the terraces of the basalt mountains large continuous
patches were visible at a height of 150—350 m above sea-level. A succu-
lent light-green colour suggested a rich herb-field vegetation and, when
examined, it proved to consist of Alchemilla glomerulans and A. alpina
covering extensive areas. The herb-field here attained a development
and a wealth of species as nowhere else on the coast, and comprised
a very large contingent of southern species (compare: T. B. 1933). Its
composition and various sociations (= Facies, Du Rierz 1930) will be
mentioned on a later occasion (p.37). The mountains at the head of
the fjord, behind the glaciers, were covered with a similar vegetation,
as appears from the list of species from a pronounced Sydberg in this
place (pp. 32—33 in my afore mentioned article). A development which
was at least as powerful as that of the herb-field was attained by the
Vaccinium-Empetrum-heath, which consisted of a quantity of various
sociations, compare Nos. 42 and 43. Worthy of notice was in particular
a heath-association with Secirpus cespitosus, Vaccinium and Empetrum
dominating, in which very frequently also Pinguicula vulgaris, Nos. 44
and 52. Owing to the character of the enormous quantity of debris,
there was no vegetation at less than 150 m above sea-level, where only
here and there between the blocks there was a possibility of a little soil
gathering. The only place where there was vegetation below the height
mentioned was near a spring 75 m above sea-level. In the thick layer
of moss, more particularly consisting of Aulacomnium palustre, Dicranum
fuscescens, Drepanocladus lycopodioides, Philonotis calcarea, Pohlia
nutans, Polytrichum alpinum and Sphagnum plumulosum, there grew
specimens of Taraxacum croceum, Alchemilla filicaulis, Phleum alpinum,

1) = Wiedemann’s Fjord, see fig. 12 in E. MikkeLsenx 1933 (b).



10 Tyce W. B6CHER. v

Polygonum, Epilobium anagallidifolium, E. lactiflorum and secondarily
Equisetum arvense, Salix herbacea, S. arctophila x glauca, Sibbaldia
procumbens, Cardamine pratensis (flowering), Veronica alpina, Saxifraga
rwularis, Cerastium trigynum, Juncus biglumis, Carex Lachenalit and
Poa alpina var. vivipara. The water of the spring was 5—6° (C.) (see
fig. 11 HarmseEN 1933). As to the débris vegetation see p. 48.

H.b. Cape Johnstrup. No vegetation worth mentioning until
at a height of 420 m above sea-level, where the following species were
recorded in a moist heath-slope: Cassiope hypnoides, Vaccinium, Em-
petrum, Saliz arctica X arctophila X glauca, Polygonum and, secondarily,
also Cerastium alpinum, C. trigynum, Viscaria alpina, Saxifraga cernua,
Chamanertumlatifolium, Epilobium lactiflorum (in clay between the blocks),
Veronica alpina, Bartschia alpina, Bryanthus coeruleus, Antennaria alpina,
Taraxacum croceum, Luzula spicata, L. confusa and Trisetum spicatum.
Also Minuartia biflora, Sagina intermedia, Ranunculus pygmeeus, Carex
Lachenaliv, C. capillaris and Poa glauca were recorded elsewhere.

H.c. Cape Ravn. Débris of basalt boulders, scattered fell-field
herbs: Oxyria, Trisetum, Saxifraga cespitosa, S. oppositifolia, S. nivalis,
S. cernua, Arabis alpina, Cerastium alpinum, C.irigynum, Minuariia
biflora, Saliz arctica x arctophila x glauca, S. herbacea, Agrostis borealis
and Poa alpina. Besides a number of the plants mentioned above,
HaroLp WaGERr collected Cystopteris fragilis, Woodsia ilvensis, Carex
nardina and Poa glauca at a height of 650 m above sea-level.

H.d. Wiedemann’s Mountains. Nunatak region behind Cape
Ravn. From the very desert fell-field vegetation in that place HaroLp
WaGer brought back Papaver radicatum, taken at a height of 460 m
above sea-level.

The Kangerdlugssuak area.
Loc. I, J and K.

See the map fig. 2, p. 25 in T. B. 1933. Kangerdlugssuak is the only
fairly large incision in the coast between Scoresby Sound and Angmag-
ssalik. It extends from 68° to 68°40" and has two arms, a westerly, Am-
drup’s Fjord, and an easterly, Watkins Fjord. Farther out lies Kraemer’s
Island, and between this and the continent the narrow Uttental Sound.
At the outer mouth of this sound lies Skergaard Peninsula. From the
hinterland east of Watkins Fjord a valley extends in a southerly direc-
tion, this valley being a natural continuation of Miki’s Fjord. It seems
natural first to mention the vegetation in this valley and Miki’s Fjord.

Miki’s Fjord — the valley between Miki’s Fjord and Watkins Fjord.
(I and II in fig. 2, T. B. 1933.)

Miki’s Fjord, 68°10', first bends in an easterly and then in a northerly

direction and is being continued in the valley mentioned above. The
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parts which bore vegetation were partly a very extensive area on the
southern slope of the fjord, and then the valley with its western and
eastern slopes. Conditions were greatly reminiscent of what has been
mentioned for locality H.; only, the areas were greater and the southern
communities of plants, viz. the Alchemilla glomerulans-association and
the willow-copse more pronounced. Whereas in locality H. the vegeta-
tion was chiefly to be found immediately in front of the steep wall of a
terrace, the whole terrace in this place was covered, more especially

3 -

3

T. B. phot.
Fig. 2. View from the interior of Miki’s Fjord. Walls of marginal moraine. Size

indicated by the vessel of the expedition, the “Sekongen’, lying out in the fjord.

with luxuriant Vaccintum-Empetrum-heaths, and the vegetation here
extended all the way down to the fjord (see fig. 5 in T. B. 1933).
On a headland with low, rounded rocks round Eskimo house-ruins
there was a vegetation distinctly characterized by manure and kitchen
midden, particularly with Ozyria and Sibbaldia, Cerastium trigynum,
C. alpinum and Trisetum. Across the ruins spread a thick carpet of
vegetation, where the roots and the many seal bones were hardly to
separated from one another. The Saliz shrubs which grew on the ruins
were 25—3) years old, which signifies that it is at any rate so long since
human beings had been living here. About 50 per cent of the Oxyria
individuals were attacked by Ustilago vinosa (Linp 1933); in the course
of the excavations we found a sealskin bag containing the purplish
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spore-powder of Ustilago which may have been used by the Eskimos,
for instance as a dye-stuff. The plants affected by this disease had under-
gone a change, the stems being drier and hollow.

At the head of the fjord, near the innermost sharp bend, there are
two glaciers on the western slope of the mountains which in former times
projected themselves into the fjords, as is shown by some very pronounced
marginal moraine walls left there (fig. 2). Only the moraine to the north
has left a complete semicircle of walls, while the southern one is con-
tiguous with the other semicircle by a small section of the circle in the
interior of the fjord, and in the exterior part it has, as it does now,
calved in the fjord. Three stages of stagnation in the northern glacier
are visible. The walls were 2—4 m above sea-level. Only here and there,
on the uppermost dry part with no moving soil, there were patches with
a scattered heath vegetation rich in lichens, more particularly with
Saliz arctophila x glauca. The walls of the moraine were, at the end of
August, teeming with passing waders; therefore, there were many birds’
excrements, and this undoubtedly conditioned the luxuriant growth of
a Draba species (D. cinerea x rupestris?), Ozyria and Trisetum spicatum,
which are also of common occurrence in kitchen middens. The total
number of phanerogams recorded amounted to 24, the following being
of very common occurrence: Salix arctophila x glauca, Oxyria, Trisetum,
Sagina intermedia, and of lichens Cladonia coccifera, Cl. pyxidata, Ste-
reocaulon, Peltigera rufescens. Common were: Saxifraga oppositifolia,
S. caespitosa, S. riwularis, the Draba species, Phippsia algida, Chame-
nertum latifolium (without flowers), Salix herbacea, Empetrum, Vacci-
nium, Antennaria alpina, Erigeron sp. (without flowers), Poa glauca,
P. alpina, Luzula confusa. Rare were finally: Cerastium trigynum,
Arabis alpina, Tarazacum croceum (without flowers), Sibbaldia, Carex
nardina, Juncus trifidus and Peltigera leucophlebia. The mosses found
were: Drepanocladus revolvens and Polytrichum sp.

Many of these species were only vegetative; the greater part
favoured the most elevated parts, and only Phippsia and Sagina inter-
media occurred by preference in the low, moist parts. One might here
form an estimate of the manner in which the immigration of the species
to these walls had taken place. The distance to the nearest continuous
patch of vegetation was 800—1000 m. The two Salix-species, Chamane-
rium, Erigeron, Antennaria, Taraxacum and Stereocaulon may have been
carried from there by the wind; Cerastium trigynum may have been
brought by the birds, more particularly siskins, seeing that these birds
lived on the seeds of Cerastium species (examinations of the contents
of their intestines, by MounrL HanseNx), for which reason they were
always found in great quantities in moss-moor and snow-patch vege-
tation with C. trigynum or at kitchen middens with C. alpinum and
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C. trigynum. Empetrum and Vaccinium 1 saw washed ashore in great
quantities, carried out by the many rivers which flow through the
vegetation on the mountain slopes farther inland. The water was almost
fresh behind the semi circle, and it is therefore possible to imagine a
transport taking place in this manner with the current. When counting
the yearly rings on the thickest willow-trunk growing on the walls, the
result attained was about fifty-three years, the trunk being 2—31/, em
in diameter. Thus it is at least fifty years since the immigration to these
moraine walls commenced. There is a great possibility of botanists
visiting this place in future years, and it would then be a fitting task
to compare conditions now with conditions later on.

The valley between Miki’s Fjord and Watkins Fjord bears a rich
vegetation, more particularly the west-southwestern slopes of the
mountains, where the terraces are characterized by luxuriant herb-
field, heath and small willow-copses; farther down the cover of plants
consists of débris-vegetation with Equisetum variegatum (No.27) and
river-bank vegetation with Chamenerium latifolium. The bed of the
valley mostly consisted of a very large river plain with snow-patch
communities, consisting of mosses in which scattered, but very frequent
Carex Lachenalit, Cerastium trigynum and Oxzyria, besides Saxifraga
oppositifolia, S. cespitosa, S. niwvalis and S. rivularis. Other snow-patch
associations with Salix herbacea and Carex rigida were also frequent;
similar associations occurred in the river-deposits and in level, fairly
moist soil with Salix herbacea and Equisetum variegatum dominating or
with Carex rigida and Chamenertum. Towards the west the valley was
intersected by many narrow ravines across the direction of the valley;
in such ravines there was frequently a small river with a wealth of
Chamenerium, Saliz herbacea- and Cassiope hypnoides-associations and
herb-field as an association fragment right up to the south wall of the
ravine. The vegetation on the slopes facing east consisted farthest out
towards Miki’s Fjord of Vaccinium-Empetrum-heath; farther in, the
mountains were too steep to carry vegetation. Many waterfalls plunged
downwards from the great heights, on whose peaks the masses of snow
were melting. About midway of the valley a glacier begins, which in
front of it has some melting lakes and some large moraine areas. Here,
for the first time, we saw a small lump of Cassiope tetragona (about 180 m
above sea-level) and a specimen of Saxifraga aizoides. The glacier was
easily traversed, but in one place there was a rather broad hole, about
80 m deep, which was not visible, until we were quite near it. We left
the glacier in the place where it curves towards northeast, crossed a
small Gabbro ridge and, standing on the latter, we looked across the
hinterland at Watkins Fjord.
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Hinterland east of Watkins Fjord.
(ITT and IV in fig. 2, T. B. 1933.)

Just as the geological conditions were now changing from basalt
to gneiss, in the same manner there was a sudden change in the vege-
tation, though chiefly on account of the desert-like drought, which left
its impress on this inland. We walked in a sea of boulders, where only
Luzula confusa and a few Saxifraga-species were able to live. The sun
warmed the polished, rounded rocks (12°C. at 2 p. m. on 22. August).
There were here two lakes of rather large dimensions (about 1km in
diameter), both entirely without vegetation and very cold, as glaciers
were calving into them?). Besides these greater lakes there were some
which were quite small, and where no glaciers calved. Here there was
life, although consisting of very few and simple elements: the lowest
grade was represented by some freshwater alge, Diatomaceae, and parti-
cularly one moss-species Drepanocladus aduncus f. aquatica, which grew
on the stones and filled the water with detritus. The water swarmed
with a small red Daphnie-species, which undoubtedly provided food for
a small fish of a salmon species, and this in its turn was pursued by a
diver’s family. Everywhere there were many fresh bear tracks; the polar
bear evidently uses this region as a convenient short cut between Miki’s
Fjord and Kangerdlugssuak. At the camping site near the eastern lake
there was on the southern slope a little heath-vegetation, in which
Loiseleuria procumbens frequently occurred. On the top of the small
ridge there grew in particular Cassiope tetragona and Diapensia lap-
ponica.

North of this ridge lies a desert valley with a river, which drains
a couple of glaciers towards the east. On the southern slope of this
valley there was, in one locality, a luxuriant vegetation, which is men-
tioned in T. B. 1933 p. 37. The vegetation extended from the bed of
the valley (300 m above sea-level) to the top of the ridge (500 m) and
chiefly consisted of luxuriant, varying heath, of herb-field and small
willow-copses?). Besides the ordinary species, which everywhere form

1) The eastern of these lakes lay at a height of 300 m above sealevel, and was
connected with the lower lying western one by a river with a water-fall. The only
possibility of an outlet from these lakes must be into Watkins Fjord; however, we
could see no outlet from the western lake; but there is reason to suppose that the
water finds its way below the glacier to the west of this lake, between it and the
fjord.

2) From the top of the mountain there was a view across a very large area of
Kangerdlugssuak; in particular it was interesting to observe the glaciers, which
here joined one another and united into the very productive glacier draining into the
northeastern corner of Watkins Fjord. The greater of these passes through a very
large valley trending north, and is surely in direct communication with the Inland
Ice, where at the last it trends towards northeast; in the horizon the Inland Ice wa
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the staple elements of the vegetation, the following were recorded from
this locality: Lycopodium alpinum, L. annotinum, L. selago, Woodsia
- tlvensts, Draba rupestris, Bryanthus coeruleus, Rhododendron lapponicum,
Cassiope tetragona, C. hypnoides, Loiseleuria procumbens, Diapensia
lapponica, Campanula rotundifolia, Bartschia alpina, Gnaphalium supi-
num, Pinguicula vulgaris, Scirpus cespitosus var. austriaca, Carex pedata,
Phleum alpinum and Tofieldia palustris. It is worth noticing that all the
Alchemilla-species were lacking. Of lichens and mosses 1 collected Ce-
trarta nwalis, Cladonia uncialis, Cl. mitis, Aulacomnium palustre, A. tur-
gidum, Polytrichum juniperinum and Sphagnum plumulosum.

Skeergaard Peninsula and southern part of Kraemer’s Island.
(V and VI in fig. 2, T. B. 1933.)

The area consists of Gabbro, which seems to be very unfavourable
to the vegetation, as the weathering process of the mountains consists in
a strong scaling off and subsequent communition, the rounded ecliffs
being often largely covered by sharp-edged gravel. The vegetation prin-
cipally consisted of extensive snow-patches, patches of heath and, on
protected slopes of southern exposure, herb-field. Of species worthy of
notice the following must be mentioned Alckemilla alpina, A. filicaulis,
Potentilla tridentata, Saxifraga aizoon, Viscaria alpina, Draba crassi-
folia, D. rupestris, Chamenerium latifolium, Bartschia alpina, Veronica
alpina, V. fruticans, Gnaphalium supinum, Taraxacum croceum, Bryan-
thus coeruleus, Gentiana nivalis, Agrostis borealis, Carex glareosa, C. La-
chenalit, C. scirpotdea and Juncus trifidus.

In the bend of Uttental Sound on a southern slope were further
found Alchemilla pseudomicans, Epilobium anagallidifolium and Lyco-
podium alpinum.

Northern Part of Uttental Sound and Kraemer’s Island.
(VII and VIII in fig. 2, T. B. 1933.)

The area consists of gneiss mountains worn smooth. The vegetation
was chiefly heath-vegetation in which Cassiope tetragona played a part,
but only at a height of 160 m; then snow-patches and river-bed vegeta-
tion. Besides the species common everywhere the following were collected
in this locality: Potentilla Cranizii, Pedicularis hirsuta, P. flammea,
Euphrasia latifolia, Campanula rotundifolia, Taraxacum brachyceras,
Hieractum alpinum, Diapensia lapponica, Carex cappilaris, C. pedata,
Elyna Bellardi, Festuca ovina and Tofieldia palustris.

just visible in an indentation (a valley) in the very high alpine mass which forms the
termination of this valley, and which undoubtedly extends as far towards the north
as the principal fjord of Kangerdlugssuak. This glacier was joined by four smaller
ones, coming from the east; cf. figs. 27—28 in E. MikkeLseN 1933 (b).
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The interior of Kraemer’s Island is very desert and dry and almost
entirely devoid of vegetation.

Amdrup’s Fjord.
(IX in fig. 2, T. B. 1933.)
In some patches of heath on the south coast of this very desert
" fjord I identified the following species: Woodsia ilvensis, Minuartia
biflora, Cerasttum alpinum, C.trigynum, Silene acaulis, Oxyria, Poly-
gonum, Ranunculus glacialis, R. pygmeus, Sibbaldia procumbens, Sedum
roseum, Saxifraga cernua, S.cespitosa, S.nwalis, Saliz arctophila x
glauca, S. herbacea, Empetrum, Vaccinium, Veronica alpina, Antennaria
alpina, Erigeron unalaschkensis, Gnaphalium supinum, Hieracium
alpinum, Taraxacum croceum, Carex Lachenalii, C.rigida, Trisetum
spicatum, Festuca ovina, Agrostis borealis, Luzula confusa, L. spicata and
Juncus trifidus. In a small bay on the north coast HaroLp Wacer found
Lycopodium alpinum, L. selago and Saxifraga aizoides on a fertile slope
of south-eastern exposure. On a small skerry in the fjord, the extent of
which was about 25 m2, 12 of the afore-mentioned species were found.

East coast of the principal fjord?).
(X in fig. 2, T. B. 1933.)

Somewhat north of the mouth of Amdrup’s Fjord in Kangerd-
lugssuak there is an area supporting a comparatively luxuriant vegetation
of heaths and snow-patches. This area, the substratum of which consists
of gneiss is the only fairly large area of vegetation in the fjord. The
heath was a perfect mosaic of associations and sociations, and was itself
to be found on the northeastern slope of the mountain. On this north-
eastern slope there was in one locality Carex misandra. The contingent
of high-arctic species was great, and Cassiope tetragona was particularly
common on the plateau on top. Of species, the distribution of which
offers points of interest, particular mention should be made of Arnica
alpina, Elyna Bellardi and Hierochloé alpina; further, the following
must be mentioned: Sagina intermedia, Minuartia biflora, M. rubella,
Draba crassifolia, D. nivalis, D. rupestris, Potentilla Crantzii, Saxifraga
aizoon, Campanula rotundifolia, Diapensia lapponica, Taraxacum brachy-
ceras, Carex cappilaris, Eriophorum Scheuchzeri (at a small water-basin
in the rock), Agrostis borealis, Tofieldia palustris and Woodsia ilvensis.

South of this area there is a glacier, which has exposed a large
moraine landscape lying in front of it; in the large sand-hills of this
locality (fig. 3) the most frequently occurring plants were Oxyria, Poa
glauca, Trisetum spicatum, Saliz arctophila X glauca, and then Anten-
naria alpina, Erigeron sp., Draba rupestris and Taraxacum croceum. An

1) Compare DevoLp and ScHOLANDER 1933.
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entirely similar vegetation was found by Kruuse (1911) on moraines
in the Angmagsalik region.

In one locality along this coast there was a protected beach, but
the species growing there were not halophile; 2 meters from the water
there grew in moist shingle: Ozyria, Ranunculus glacialis, Luzula confusa
and, further, Saliz arctophila x glauca, S. herbacea, Silene acaulis, Draba
rupestris and Saxifraga oppositifolia.

As to the “List of Plants” from Locality XI “Notched Mt”, a

. . phot.
Fig. 3. Moraine walls along the east coast of Kangerdlugssuak.
Tufts of Oxyria digyna.

mountain mass of northern exposure in the inner basin of Kangerd-
lugssuak, see T. B. 1933 p. 30.

South-western coast in the interior fjord-basin.
(XII in fig. 2, T. B. 1933.)

In a rather large heath-slope (Empetrum-Vaccinium-heath) the
following species were identified: Carex nardina, C.rupestris, C. rigida,
C. scirpoidea, C. cappilaris, Luzula spicata, Juncus trifidus, Tofieldia
palustris, Diapensia lapponica, Cassiope tetragona, Bartschia alpina,
Pedicularis flammea, P. hirsuta; of rarer occurrence were: Saxifraga
atzoon, Rhododendron lapponicum, Taraxacum brachyceras and Erio-
phorum Scheuchzeri. The vegetation particularly favoured the basalt-
dikes in the gneiss (more advanced weathering, shelter from the wind,

104 2
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better soil). In the fjord the bottom was covered by large submarine
“forests” of Alaria (see RosENVINGE 1933).

Nunatak localities.

Locality XIII, in fig. 2, T. B. 1933: Nunatak in the nepheline-
syenite area west of Kangerdlugssuak. Only plant occurring: Papaver
radicatum (HarorLD WAGER).

Locality XIV: Nunatak at the mouth of the fjord, north of Cape
Deichmann. Here WaGEer collected Salix arctophila x glauca, S. herbacea,
Empetrum, Vaccinium, Oxyria, Polygonum, Cerastium alpinum, Stlene
acaulis, Ranunculus glacialis, Saxifraga oppositifolia, Poa glauca and
Luzula confusa. From Cape Deichman proper (substratum: olivine-
syenite) only Potentilla Crantzit was collected, but I was told that there
was a very luxuriant vegetation in this locality.

Everything considered, Kangerdlugssuak cannot be said to be a
particularly rich fjord from the point of view of land-vegetation, and
one must often use ones eyes well in order to find the small green patches
which are scattered about, compare MikkeLSEN 1933 (a) p. 395. A contrast
is offered by the marine algal vegetation. In the course of the dredgings
undertaken by M. DEcerBoL and myself, it became clear that the very
rich algal life was a natural condition for the great fjord mammals,
which here occurred in great quantities. In the upper layers it was
possible to identify a zone with Fucus and Pylayella; then, at a depth
of 8—15m a Laminaria-Alaria-zone, which was in its turn succeded
by a red algz zone.

It was more particularly in the narrow ice-free Uttental Sound that
the algal life was so richly developed, whereas farther in it seemed more
homogeneous. The material is too slight to say anything about the
marine algal associations, but besides the Fucus- Pylayella- and Laminaria-
and Alaria-associations, I should like to mention that for instance
Halosaccion ramentacion formed dense growths on low reefs between the
skerries at the houses of the expedition, and that Monostroma here
covered the bottom at one locality in a small bay between the skerries
(see further RosenviNGE 1933).

Tugtilik (Lake Fjord) 66°20'.

The expedition spent twenty-four hours in this fjord. On the south
side of the fjord there is a very rich vegetation of heath, small willow-
copses and patches with herb-field. Empetrum often dominated entirely
and even forced the Vaccinium somewhat back. In this heath with all
its different sociations the following species in particular played a part:
Lycopodium alpinum, L. annotinum, L. Selago, Juniperus communis,
Chamenerium latifolium, Alchemilla alpina, Saliz herbacea, S. arctophila
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X glauca, Saxifraga aizoon, S.oppositifolia, Campanula rotundifolia,
Hieracium alpinum, Gnaphalium supinum, Diapensia lapponica, Bryan-
thus coeruleus, Cassiope hypnoides, Loiseleuria procumbens, Rhododendron
lapponicum, Thymus arcticus, Pinguicula wulgaris, Bartschia alpina,
Pedicularis  flammea, P. hirsuta, Veronica fruticans, Carex nardina,
C. rigida, C. scirpoidea, C.microglochin, C. atrata, Scirpus ceaespiltosus,
Agrostis borealis, Festuca ovina, Deschampsia alpina, Poa glauca, Tri-
setum spicatum, Luzula confusa, L. spicata, Juncus trifidus and Tofieldia
palustris.

As to the willow copses in this locality see table 4. Along the water
courses Saxifraga aizoides and S. stellaris were identified, besides in
great numbers Deschampsia alpina.

In the valley between the fjord and the great lake behind it there
was an abundant vegetation, especially consisting in heath rich in lichens
and snow-patches. In one locality (plate 5, fig. 1) there was a large area
with moss-tuft vegetation comprising Saliz herbacea and Carex rigida,
Empetrum and Cassiope hypnoides dominating. Equisetum wvariegatum
was here very common and formed great tufts. At a small water-hole
in the mountains there were some few tufts of Carex rufina.

At the banks of the great lake there grew in the sand near the
water Salix herbacea, Equisetum arvense var. rivulare, Carex glareosa,
C. rupestris (one small stunted individual), Ranunculus pygmeus and
Deschampsia alpina. The vegetation continues with heath and snow-
patches past the lake and into a valley trending north.

In Tugtilik I found, furthermore, the following species: Cystopteris
fragilis, Dryopteris Linneana, Polystichum lonchitis, Cerastium alpinum,
C. trigynum, Silene acaulis, Viscaria alpina, Sedum roseum, Arabis
alpina, Cardamine bellidifolia, Draba rupestris, Epilobtum anagallidi-
foltum, Oxyria, Polygonum, Coptis trifolia, Ranunculus glacialis, Thalic-
trum alpinum, Alchemilla glomerulans, Potentilla Crantziv, Stbbaldia pro-
cumbens, Saxifraga cernua, S. caespitosa, S. niwalis, S. rivularis, Anten-
naria alpina, Taraxacum croceum,'PL'rola minor, Veronica alpina, Erio-
phorum Scheuchzert, Phleum alpinum, Poa alpina and P. arctica. The
total number of species recorded were 82, but there are undoubtedly
more.

Angmagssalik, Tasiusak. 65°37.

For this locality see the works of Kruuse (1906 and 1911) as well
as the individual sociological investigations in the following, notably
tables 17, 32 and 33. At the actual settlement Poa annua and Polygonum
aviculare had spread everywhere on roads and on middens. All investi-
gations have been carried on in the immediate vicinity of the settlement,
particularly along the river (Kruuse’s “Elvbakker”).

2%
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Methods applied in the investigation.

For the examination of the relative frequency of the species I have,
in the main, used the Raunkizr circling method (Raunkizr 1909,
1918 (a.)). Determinations of frequency by means of this method have of
late been greatly criticised, more specially by Du Rierz (1930). Du Rietrz
emphasizes the following drawbacks of the method: “Der Hauptmangel
der Methode ist eine ungeniigende Differenzierung zwischen den dichte-
sten Arten; nicht selten fallen némlich recht viele Arten, die in Wirk-
lichkeit eine recht verschiedene Dichte haben, in den hichsten Frequenz-
grad, d. h. sie bekommen F °/; 100. Als ein anderer Nachteil der Methode
kann die subjektive Verteilung der Probeflichen betrachtet werden.
Dass die Methode keine vollstindige Artenliste der Gesamtprobefliche
gibt, ist auch ein Nachteil — —" (see also NorpHAGEN, 1928, p. 74).

The three drawbacks stated by Du Rierz can, however, easily be
minimized by observing the following precautions:

1. Where it is evident that two or more species belonging to the
highest frequency class (F-percentage between 80 and 100) have an
unequal density of individuals or shoots, they may be kept apart by
means of the following method: A radius is used, being of the usual
length (17,84 ¢m), but divided into four equally great parts; thus, we
have not one but four different circles to work with, and in the case
of each circle investigated we must examine, whether the shoots of the
dominating species are found within the interior fourth of the radius
(noted: 4), within the interior half of the radius (noted: 3), within the
interior three fourths of the radius (noted: 2) or only within the full
length radius (noted: 1). By this means it is possible to form an idea
of the mean density of individuals or shoots. MoLnoLm HANSEN (1928)
has calculated the mean distance of individuals for the various F-per-
centages below 100, species with a mean distance between individuals of
less than k; to the circle having in theory a F-percentage of more than
100. In practice all of these species, however, have a F-percentage = 100.
By using the much smaller circles in the manner mentioned above, it
is evident that one may make an exact distinction between the various
distances of individuals in the species, which obtain a F-percentage ap-
proaching 100. It is an experience made by others besides myself that
this modification of the Raunkizr-method does not, in point of time,
involve an essential increase of the work in the field. The area, radius
and ky’s length of each of the four circles will appear from table 1.

A species whose shoots are always to be found within the interior
circle (radius 4,46 cm) will have a mean density of shoots amounting
to 7,7 em or less, which I have thought fit to indicate with the figure 4,
added as an index to the F-percentage, e.g. F-percent = 100,. The
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Table 1.
7 f‘i:gure noted area of circle ‘ radius of circle ky to circle
1. ] 0,100 m? ‘ 17,84 ¢cm 30,9 cm
2. ? 0,056 m2 { 13,38 em 9232 cm
3. 3 0,025 m2 8,92 ecm 15,6 em
4, i 0,006 m? 4,46 cm 7,7 cm

significance of such a quantity is, for instance, shown by the investiga-
tions of Caricetum rigidae (table 17, Nos. 32 and 33); here Carex rigida
attains F-percentage = 100, Chamenerium angustifolium F-percentage
= 88 and 92, and both are dominants belonging to the class of highest
frequency; but to Carex rigida’s IF-percentage I add, after an investiga-
tion by the method mentioned above, the index figure 4, which means
that the mean distance of shoots in this species lies at 7,7 cm or lower;
to the Chamenerium F-percentage the index figures 1—3 are added,
which means that the shoots of this species are divided by a distance of
between 30 and 15 ce¢m?). The shoots of Carex rigida are thus about
twice as closely set as those of Chamanerium. Where there is reason to
distinguish between the distance of the shoots of those species, which
by this method all attain an index of 4, we must adopt a somewhat
different mode of procedure, possibly using an additional circle within
the interior one; however, I think that the four circles will, as a rule,
be sufficient. This method can only be used with any degree of exactitude
in very high F-percentages, but also in individual cases where a species
has a more scattered occurrence within the “association individual”
(9: Assoziationsindividuum), but nevertheless, where it occurs, is found
with the same distance of individuals or shoots. Example: Hippuris
vulgaris in Sparganietum affinis, No. 94.

2. As to the second objection raised by Du Rierz the reader is
referred to RaunNkizr’s later works?), where he does not always
distribute the circles at random. Wherever I undertook such investiga-
tions, my proceding was to investigate a circle for each '/, or 1 m, by
means of a tape measure.

3. As to the third point, I may add that in the area investigated
in Greenland I had, after investigating 25 circles of !/, m2, almost
invariably reached the full number of species; where this was not the
case, I have marked the species with a cross, in view of its “Stetigkeit”
(9: constancy) or “Treue” (o: loyalty), see BrRauN-BrLanquer 1928.

The Raunkizr-method, as compared with other methods, has the
great advantage that the apparatus (an alp-staff with a metal cross-

1) Whereas Carex rigida almost constantly attained 4, the value here varied
between 1 and 3; only in rare cases 4 was attained.
?) Raunkizr (1918 (a) p. 69).
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stick which is to be fastened with a screw and reaches as far as the
radius in the circle (fig. 3. Raunkizr 1918 (a)) is extremely light, even
agreeable to carry, especially when investigating such a jagged alpine
country as East Greenland. See further pp. 33—34.

More especially in the investigation of heaths I have, with a view
to showing the thickness of the cover and the manner of growth of the
species, investigated and drawn typical sample squares of the vegeta-
tion, their size as a rule being 1 m?2 (See fig. 9.)

Abbreviations used in the following tables.

The subsequent tables contain the following abbreviations and
signatures:

Rubric G: The geographical distribution type of the species; here
the letters A;, A, and S are used in the usual sense (OSTENFELD 1926,
T. B. 1933).

Rubric L: The life-forms of the species, according to RAUNKIER
(1907). Of the Raunxkizr life-forms only the following occur, viz. N
(Nanophanerophytes), Ch (Chamephytes), H (Hemicryptophytes),
G (Geophytes), Th (Therophytes) and HH (Helophytes).

Rubrie S: “Stetigkeit” of the species, compare BRAUN-BLAN-
QUET (1928).

Rubric T: “Treuegrad” of the species, compare BRAUN-BLAN-
QUET (1928).

Rubric Str: (Stratum). The relative heights of the species in the
vegetation. Here + means that the species exclusively occurs as an
overshadowed undergrowth under an upper layer of leaves, (+) that
the species is mainly an undergrowth, though now and again with a
straw or shoot sticking out from the plant; finally, no signature means
that the species help in forming the upper layer of leaves, cf. p. 125.

Each individual investigation includes a spectrum, where the most
important conditions in the habitat, as well as the number of species
and points, the density of species and the percentage of life-forms are
enumerated. Under the rubric moisture, 5 means very moist, 4 moist,
3 moderately moist, 2 dry and 1 very dry.

Synonyms.

In the following I have used the names, which the botanists in-
vestigating the vegetation of East Greenland have agreed upon (as the
result of a discussion between Tu. SorRENSEN, J. GELTING, G. SEIDEN-
raDEN and T. Bocuer). To facilitate comparisons, it will be expedient
to give the synonyms of some important species.
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Cerastium trigynum Vill. = (Cerastium cerastioides (L) Britton).
Minuartia biflora (L) Whg. = (Alsine biflora (L) Whg.).

Sedum roseum (L) Scop. = (Rhodiola rosea L.).

Potentilla Crantzii Beck. = (Potentilla maculata Pourr.).
Saxifraga caespitosa L. = (Saxifraga gronlandica (L) Lge.).
Bryanthus coeruleus (L) Dippel = (Phyllodoce coerulea (L) Bab.).
Veronica fruticans Crantz. = (Veronica saxatilis Scop.).

Carex Lachenalii Schkur. = (Carex lagopina Wahlenb.).

Elyna Bellardi (All.) K. Koch. = (Elyna myosuroides (Vill.) Fritsch).
Phippsia algida (Soland) R. Br. = (Catabrosa algida (Soland) Fr.).
Poa arctica R. Br. = (Poa cenisia All).

Luzula arcuata Wg. = (Luzula confusa Lindeb.).

COMMUNITIES OF PLANTS

The material is arranged in accordance with the system adopted
by E. RtseL in his “Pflanzengesellschaften der Erde”. In the area
investigated the following eight communities occur with a moderately
large number of associations: '

Table 2.

Community ‘ chief associations

1. Copse
(AESTIFRUCTICETA)

Salicetum glaucae

2. Field of high perennials (Hochstauden-
wiesen)
(ALTHERBOSA)

Alchemilletum glomerulantis
(Archangelietum)

Taraxacetum crocev
Chamaenerietum latifolir
Caricetum rigidae

3. Herb-field and related communities
(SEMPERVIRENTIHERBOSA. 1.)

Saliceto-Vaccinietum.
4. Heath vegetation J Empetreto-Vaccinietum.
(ERICIFRUCTICETA) l Vaccinietum.
Cassiopetum tetragonae.
\
/
\

Salicetum herbaceae.
Cerastietum trigyni.
Anthelietum.

5. Snow-patch vegetation
(SEMPERVIRENTIHERBOSA. II)

6. Fell-field vegetation

(FRIGORIDESERTA) (Fell-field associations)

Scirpetum caespitosi.
Salicetum herbaceae muscosum.
Caricetum rariflorae.

7. Moor vegetation
(EMERSIHERBOSA)

8. Freshwater vegetation
(SUBMERSIHERBOSA)

Sparganietum affinvs,
Hippurietum vulgaris.
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It seemed to me most natural to subdivide the Sempervirentiher-
bosa, so as to make the snow-patch associations an independent group
(comp. TENawarL 1920, Du Rietz 1925 (b) p. 41). For that matter, there
are naturally only very few associations (or groups of associations)
which occupy an isolated position, the transitions everywhere being
rather even. From an ecological point of view the associations are more
particularly divided into three groups: 1. Associations with a southern
character and occurring on the fertile southern slopes of the mountains
(more especially Salicetum glaucae, Alchemilleta, Taraxacetum crocei,
Caricetum rigidae, Empetreto-Vaccinietum and Scirpetum caespitosi).
2. Associations which have no special claims as to favourable habitats,
the latter including a number of heath-associations, snow-patch-associa-
tions and fell-field-associations. 3. Associations connected with fresh
water, including moss-moor, sedge-moor and the submerse associations.

1. Copse (Aestifruticeta, Sommergebiische) (Riiser 1930).
SALICETUM GLAUCAE. Willow-copse.

Distribution. The willow-copses are characteristic of regio
arctica and alpina I, being principally found where the mean July
temperature exceeds 4—>5° C. On the east coast of Greenland they are
identified in the interior of Scoresby Sound, from a distance of 175 km
from the outer coast and in the direction of the interior (Hartz 1895).
In particularly favourable localities at Cape Ravn, No.17, and in d’Aunay
Bay, No. 36, the willow already reached such heights against a steep
wall that several species in the association in question had the character
of an undergrowth; but only in Miki’s Fjord in 68°10" was there a real,
though low copse. In Kangerdlugssuak in the interior east of Watkins
Fjord small copses were found, and also at Tugtilik (66°20"), and they
are common from the Angmagssalik region and farther south. On the
west coast the northern limit for willow-copse is put at 71°; north of
this, they have only been found in a single locality (Fiske Fjord about
72°). Similar communities are found in Fennoscandia and the Alps.

A. The Copses at Scoresby Sound. This type of copse, which
has a pronounced continental character, seems according to Hartz to
be without any known parallel. The copses were either without under-
growth (Gaaseland) or bore a xerophilous vegetation of high tuft-
grasses (Rode Island). These grasses either formed an undergrowth
chiefly consisting of Hemicryptophytes, or they formed an independent
association outside the copses, a kind of dry Altherbosa-association cor-
responding with the Archangelica- or Alchemilla glomerulans-association,
which alternate with the moister willow copses. The dominating grasses
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were Calamagrostis arundinacea, Poa glauca, P. alpina, P. alpigena and
Festuca rubra.

B. The drought in the interior also left its impress on the small
4—>b m?2 40—80 cm high copses at a distance of 20 km from the coast
east of Watkins Fjord in Kangerdlugssuak. They were found on a southern
slope with a inclination of 30—40° and 330 m above sea-level on a gneiss
foundation. The willow shoots were often so closely set that no vegeta-
tion was able to thrive at the bottom, or, if there were any undergrowth
at all, it consisted of Festuca ovina var. vivipara. The most frequently
occurring plants in the undergrowth were here, besides this species,
Polygonum vwiparum, Carex rigida, Taraxacum croceum, Campaniila
rotundifolia, Cystopteris fragilis, Poa alpina and Cerastium alpinum; of
less frequent occurrence were: Vaccinium uliginosum, Hieracium alpinum,
Saliz herbacea and Sedum roseum. Only a few of these plants flowered,
many (more particularly Cystopteris and Campanula) were highly
etiolated, Cerastium alpinum being vegetative and scraggy. Between the
copses there was a rather luxuriant herb-field (No. 12).

C. Moist mould-copse (= field-copse (KruusEe)) No.1 and 2,
fig. 4. In spite of the great difference in geographical situation and in
the species of rock of the substratum, there is a distinet similarity, as
well in the composition of species as in the spectra of the two copses
investigated. The Hemicryptophytes dominate, and at Angmagssalik
(No.2) the percentage of subarctic species (S °/,) reaches 50. The copse in
Miki’s Fjord (No. 1) was immediately contiguous to herb-field and a
Alchemilletum glomerulantis (No. 7), whereas the copse at Angmagssalik
alternated with “grass-field” (Caricetum rigidae) see fig. 4, where, how-
ever, Chamanerium angustifolium in certain localities adjoining the
copses formed rather dense covers?!). (Compare “Hochstaudenwiesen-
weidengebiisch™ in Scandinavia, TENawaLL 1920.) Under the plants in
No. 2 there was a layer of mould of 4—10 ¢cm; under that a slightly
sandy soil. From the rubric Str. it appears that more particularly 7ha-
lictrum, Cerastium, Taraxacum, Arabis and Veronica in this locality are
pronounced subvegetation forms.

D. Heath-copse. In Tugtilik the willow-copses were found
alternating with a very luxuriant Empetrum-heath, abundant in species.
The willow was 30—80 em high and extremely dense, so that in most
localities there was no undergrowth except Empetrum, (No.3). Beside
the copses, Saliz and Empetrum were often found in the same proportion
as to quantity, only forming a heath, Empetreto-Salicetum glaucae p. 81.
The vegetation is characterized by a high Ch-percentage. In No. 3 the

1) See the index of this species in No. 2; owing to the shoots being so scattered,
this high species does not, as Alchemilla, form a community with several different
assimilation layers.
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T. B. phot. T. B. phot.
Fig. 4. Willow-copse at Angmagssalik, Fig. 5. Herb-field in the fjord north
in the interspaces Caricetum rigidae with of Cape Ravn,
Camp. rotundif. flowering (light specks). 300 m above sea-level.
Table 3.
o 1 !
Salicetum glaucae | G L 1 2 || Str
‘ |
SALIX ARCTOPHILA x GLAUCA... A, N 100, 100, i
THALICTRUM ALPINUM........... S H 80, , 84, , | +
CAREX RIGIDA f. BIGELOVII .. ... A, G 96, 76, , ‘ (+)
CHAMAENERIUM ANGUSTIFOLIUM = S H .. 2, ., ..
Festuca rubra.......... ... ... .. ... s H .. 56 (-+)
Polygonum viviparum................ A, G 44 .. ‘ (+)
Cerastium alpinum................... ‘ A, Ch 32 40 +
Taraxacum croceum ................. S H 40 8 -
Arabis alpina....voveebosscsiccsnuass A, H .. 40 -+
Sibbaldia procumbens................ A, H 36 .. =+
Trisetum spicatum................... A, H 28 4 (+)
Poa alpigena.................... ..., A, G 24 12 (+)
Veronica alpina...................... | A, H 20 R
Ranunculus acer.............. ...... S H .. 28 L (+)
Campanula rotundifolia............... S H 24 (+)
Salix herbacea....................... A, Ch 20 oy —+
Draba rupestris................ ... ... A, Ch .. 16 +
Pirola minor ............ ... ... ..., S H 4 12 -+
Alchemilla glomerulans............... | S H 4 8 ato
Oxyria digyna. « s s e srwsieesasseins A, H 8 +
Poa, ‘alpifia: ¢ si5asaessasonsnsnsasasss A, | H 8 (+)
Frigeron unalaschkensis .............. ‘ A, | H 8 -
Vaccinium uliginosum................ A, Ch 4 -+
Carex Lachenalii..................... A, | H 4 (+)
Chamanerium latifoliuvm.............. A, i H 4 .. (+)
Draba aurea ........................ S . H .. 4 -
Euphrasia latifolia................... | A, | Th - 4 -+
Phleum alpinum..................... | 8 | H .. 4 (+)
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Table 4.
Salicetum glaucae G. L. 3 4 5 Str.
SALIX ARCTOPHILA x GLAUCA .. A, N 100, | 100, | 100,
EMPETRUM NIGRUM var. HERMA-

PHRODITUM : c oo asamsssesas A, Ch 88, 4| 84;, 100, ,|| +
Vaccinium uliginosum var. genuina . . . S Ch 36 16 (+)
Thalictrum alpinum................. S H 5 36 —+
Pirola minor .......... ... ... ... S H 12 32 -
Alchemilla alpina................... S Ch 32 (+)
Campanula rotundifolia.............. S H 4 24 +
Dryopteris Linnzana................ S G 4 24 i -+
Potentilla Crantzii .................. S H v 20 -+
Carex rigida f. Bigelovii ............. A, G 12 12 (+)
Salix herbacea...................... A, Ch 8 12 -+
S B (o R B G 60 510 00 5100 02 ol o o Eic A, H 12 12 (+)
Poa alpinar. .. u. el mi e . eas A, H 4 8 —
Alchemilla glomerulans.............. S H 8 (+)
Polygonum viviparum............... A, G 8 +
Taraxacum croceum ................ S H 8 +
Trisetum spicatum. ..... e A, H o 8 +
Cerastium alpinum.................. A, Ch 12 +
Coptis grénlandica.................. S H 8 . +
Bartschia alpina.................... A, H | 4 | +

Spectrum: (Table 3—4).
z a éf? : ‘% 8 l:::g ;[“;%‘\e S I PN R (R P
K ENEAtE |
‘ S S

1 | 68°10° | 200 |VSV|40° | 3 |basalt| 19 564 |56 (1710 43 /30| 0| 0 |77 23

mould

2 | 65°87 | 80| S |26°| 3 |gneiss| 18 (592 5,9 (17| 958|156 1 {0 |50 50

mould

3 | 66°20"| 30| S |456°| 2 |gneiss| 3 |192/1,9 (5246 0| 2|00 98| 2

4 — —|—|—|—] — |12 |316|3,2 32 |44 13|11 | 0 | 0 |73 |27

5| — | | —|40°| 38 — || 17 |440 4,4 /24|36 36| 4|00 160[40

willow was densest, in No.b sparsest and the bottom slightly more
moist; this increases the number of species in the undergrowth from
No. 3 to No. 5, and also raises the percentages of H and S. It was charac-
teristic that Vaccinium uliginosum here occurred in the form of var.
genuina which, being a more southern ecotype, seems to have twice
the number of chromosoms as the alpine ecotype var. microphylla
(Hacerup 1933).

Besides these, Kruuse mentions a great number of other copse
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types from Angmagssalik (p. 228); he writes that the undergrowth is
on an average variegated and rather poor in species, which quite agrees
with my observations, there being a very great difference between ‘the
two afore-mentioned types C and D, and the number of species in the
individual locality does not exceed 20. He finds Cerastium alpinum,
Arabis alpina, Thalictrum alpinum, Taraxacum croceum, Polygonum vivi-
parum, Poa pratensis (alpigena) and Dryopteris Linneana, all of them
being of great constancy. I have not been able, with certainty, to identify
any species which are exclusively connected with the copse sub-
vegetation, although an approach to it is made by Pirola minor, which
favours the associations with two different assimilation layers (No. 7). A
comparison with the willow-copses of Norway is interesting. H. REsvoLr-
Hormsen (1920), also according to the RauNkiERr-method, has investi-
gated the frequency of the species, thus providing the basis for a real
comparison. It is characteristic that the number of species and the points’
sum in Norway are so much higher than the corresponding figures in
East Greenland, but a great number of the species which are common
in Greenland recur with great frequency in the Norwegian copses, e. g.
Polygonum viviparum, Tararacum, Ranunculus acer, Alchemilla glome-
rulans, Carex rigida, Thalictrum alpinum, Campanula rotundifolia and
Veronica alpina.

2. Field with high perennials. (Altherbosa, Hochstaudenwiesen).

ALCHEMILLETUM GLOMERULANTIS.
ALCHEMILLETUM FILICAULIS.

Altherbosa (RUBEL, 1930) is used in the sense of a vegetation in
which high perennials dominate. The associations mentioned above
agree perfectly with the description given by RiBEL, e. g. of the alpine
“Karflur” and the demands of the latter as to habitat (“Sie verlangt
giinstige Bedingungen, nédmlich frischen oder feuchten, humusreichen,
nihrstoffreichen Boden, gern auch starke Luftfeuchtigkeit.”). Altherbosa
is most widely distributed in the subalpine zone. The localities in Green-
land where this type of vegetation occurs, are also the same as in the
Alps; the likeness seems to me particularly striking, when I read that
the vegetation is typical of the “Tropfregion” of the rocks: “Durch das
Tropfen ist der Boden immer feucht gehalten, zwischen den Felsen sam-
melt sich wiederum guter Boden an. Dort entsteht sie aus den Geroll-
fluren. Wegen der Feuchtigkeitsliebe besteht Verwandtschaft und Uber-
ginge zu Quellfluren.” Such “Ubergiinge” (o: transitions) were found in
Greenland, see in particular No. 22. RtBEL only mentions the Archange-
lica-association for the arctic regions. In the part of East Greenland,
which I saw, Altherbosa was chiefly represented by Alchemilla-associa-
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Table 5.

Alchemilletum glomerulantis ‘ G. ‘ L. | 6 ‘w 7 Str.
| I B 1
ALCHEMILLA GLOMERULANS..... S H 100 100 o
PIROLA MINOR .................. |8 H aus 72 +
CAREX RIGIDA f. BIGELOVII ..... LA, G 20 60 (+)
Cerastium alpinum................... A, Ch 20 48 -+
Taraxacum CTOCEUM ..............oos S H 40 40 -+
Oxyria digyna..... e R A, H 20 36 -
Polygonum viviparum................ A, G 40 36 (+)
Thalictrum alpinum.................. S H 30 28 -+
Salix arctophila X glauca............. A, Ch . 28 ..
Salix herbacea....................... A, Ch .. 28 e
Veronica alpina...................... A, H 30 16 —+
Boa: alping.i. o ouiv el ilislonleimivnlaislanle = A, H 10 16 “+)
Sibbaldia procumbens......... ...... A, H 10 16 —+
Trisetum spicatum................... A, H o 16 (-++)
Erigeron unalaschkensis .............. A, H 8 —+
Chameanerium latifolium.............. A, H .. 4 | ..
Cystopteris fragilis................... S H 10 i “ 4+
Spectrum. (Table D).
: | e | 2] .| |% s |
$ ¢ ‘522‘ Z 2| - ;a %;@HS" = :‘ LY R
T EE A E[R) 7R ERT | |
6 | 68°10" | 150 | S |40°| 4 basalt} 11 [330 3,3 ‘ 18 176 | 6 ) 0 | 45 ! 55
| ‘ mould | ‘
7 — | 200 VSV |25°| 3 — ‘ 16 562 | 5,6 | 19 | 64 | 17 ‘ 0 | b4 | 46

tions; even in Angmagssalik where Archangelica occurs, it does not play
such a great part as Alchemilla glomerulans (Kruusg, 1912). On the
Kakasuak Mountain Kruust found the most powerful growth of Ar-
changelica and Alchemilla right up to the steep overhanging rock, from
which the water oozes and dribbles.

Distribution: The distribution of the associations in Greenland
probably agrees with that of the two Alchemilla species. The distribution
of A.glomerulans is given in fig. 10 in T. B. 1933, that of A. filicaulis
is mentioned on p. 30 in the said publication. The two associations are
exclusively connected with regio arctica I. In Norway there are exactly
similar associations; thus, H. ResvorrL-HormsEx (1920) mentions a
herb-field, where the character species were A. glomerulans and A. acu-
tidens (F °/y 52 and 68); and such a vegetation also occurs in northern
Finland (R. Huvr, 1887: Alchemilleta muscosa); in the Rétic and Le-
pontine Alps J. Braun (1913) found “Hochstaudenliger” with “ganze
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Beete einer hochalpinen Taumantelart (Alchemilla decumbens)”’, and
Krasixa (1933) mentions Alchemilla alpesiris as “Dominante und be-
zeichnende Art” in Chaerophylletum cicutariae (Adenostyletalia) in the
Tatra-Mountains.

Alchemilletum glomerulantis. Both of the investigations shown in
table 5 are undertaken in Miki’s Fjord, but the association also occurs
in the fjord north of Cape Ravn, 68°31"; this association, as it appears in
the said locality, is shown on plate 1, fig. 1. The undergrowth was almost
entirely lacking or represented by a single Taraxacum croceum, whose
withered stem in one place is seen to stand out among the leaves. In
the two investigations, Nos. 6 and 7, also Tarazacum, Cerastium alpinum,
Thalictrum alpinum and Veronica alpina occur as pronounced forms of
subvegetation (cf. willow-copses), but special attention should be paid
to Pirola minor in No. 7, where it attained the F-percentage 72 and
actually formed a shady “forest-floor vegetation” under the 10—14 cm
broad leaves of A. glomerulans attached to 27—35 ¢m high leaf-stems.
Pirola was very well developed and flowered frequently, whereas many
of the other plants forming the undergrowth led a poor vegetative
existence. Carex rigida occurred in its forma Bigelovii, which is so high
that inflorescences and leaves frequently projected above the Alche-
milla-leat-layer. No. 6 occurred near a small spring and thus forms an
even transition between Nos.7 and 22. As in the willow-copses the
number of species is small, and the percentage of Hemicryptophytes
and subarctic species is here still greater, reaching 100 per cent in the
cases where there is no undergrowth. We find the same interesting
parallelity between the geographical types of distribution and the
Ravunkigr-life-forms, which MornoLm HanseN identified in his investi-
gations of the vegetation of Iceland (1930). The size of the leaves
and the great thicknessof therhizoma testify to the more southerly,
milder conditions, where the period of vegetation is sufficiently long for
this great production of material; this also applies to the flowering
period, which in this species falls at the end of July and the beginning
of August, another proof of the longer period of vegetation. The shoots
for next year are only protected by dying leaf-stems, and were already
developed and ready for the coming of winter on 28 August (fig. 27 A);
already two days later the first snow came, and the first thing covered
was this very herb-field and Alckhemilletum. One might imagine that a
species like A. glomerulans would require great atmospheric moisture,
seeing that it was wanting in the otherwise warm and protected, but
dry inland behind Watkins Fjord, whereas it occurred in enormous
quantities in the neighbouring Miki’s Fjord with its ocean character.
The drip from above may in certain inland localities provide the suitable
athmospheric moisture (Kakasuak, Kruusk).
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Table 6.
| |
Alchemilletum filicaulvs G L “ 8 ‘ Str. | 4-flower
ALCHEMILLA FILICAULIS... ...... S H 96 ol =+ fl.
POLYGONUM VIVIPARUM......... A, | G 92 (+) + fl.
SEDUM ROSEUM .................. N ‘ H 64 5o + fl.
Taraxacum Croceum ................. S [ H 48 — — fl.
Cystopteris fragilis................... S H 36 -+ 2
Carex scirpoidea..................... A, H 28 (+) = fl.
Salix arctophila X glavea............. A, Ch 24 .. + fl.
Poa alpina............. ... ... ... A, H 24 (+) —+ fl.
Campanula rotundifolia............... S H 16 + | =1
Veronica alpina...................... A, H 12 + =1
Hieracium alpinum ....... .......... S H 12 + = fl
Sibbaldia procumbens................ A, H 12 -+ + fl
Poa glavea............ ... A, H 12 (+) + 1
Cerastium alpinum........ ..... ... A, Ch 8 -}- - fl
Epilobium lactiflorum................ S H 8 (+) -+ fl
Erigeron uniflorus ..... ............. A, H 8 (+) =+ fl.
Agrostis borealis. .................... A, H 8 — + fl.
Festuca ovina var. vivipara........... A, H 8 -+)
Trisetum spicatum................... A, H 4 (+) + fl
Carex rigida. ...t A, G -+ (+) +fl
Luzula spicata ................... ... A, H 4 (+) —+fl
Oxyria digyna............cooooiu... ‘ A, H ‘ 4 | + —fl
Spectrum: (Table 6).
‘5 — ® g o 8 g b ‘
5 |833% 2| = g 2 l8a| § ||| 8| ® ||| 4| 4| 2
ER R E-E . a | & | &7

53

w

\ B
}basalt“ 22 | 532 ‘ 5,3 H 6 ‘ 7 ‘ 18 ‘; 0 } 47

68°10' | 50 | SSE | 80°

Alchemiletum filicaulis. Table 6 shows this vegetation. Besides
Alchemilla, Sedum roseum (Rhodiola rosea) frequently bears the character
of a high perennial, seeing that it reaches a height of 20—30 ¢cm and in
large dense plant-covers joins the Alchemilla growths and even mixes
with them, as was the case with No. 8'). Owing to the smaller leaves,
the ground is here less shaded than in the A. glomerulans-association,
for which reason the number of species is higher. The H- and S-percen-
tages are also here extremely high. The subterraneous shoot type of Sedum
roseum belongs to the Alchemilla-type; when digging in a growth of these

1) In Miki’s Fjord one must speak of a Rhodioletum roseae, but only growing in
small patches on the southern slopes of the mountains; compare Rhodioleto-Deschamp-
sietum caespitosae in the Tatra-Mountains (Krasina 1933 pp. 930—933).
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two species (fig. 7) one must often actually thrust the spade through a thick
layer of the nutritive rhizomes of these species. In the competition taking
place underground plants supplied with this type of rhizomes are vic-
torious. There are, as appears from figs. 6—7, all imaginable and quite
even transitions between herb-field, rich in Alchemilla and Alchemille-

T8

Fig. 6. Distribution of herb-field and Alchemiletum filicaulis on the south coast of
Kraemer’s Island, Kangerdlugssuak. 1 m long section through the vegetation (cf. the
analyses of No. 14, explanation in text).

tum; it frequently proved to be the thickness of the soil which decided
the distribution of Alchemilletum filicaulis and herb-field; in No. 14,
fig. 6, which shows an investigation from the south coast of Kraemer’s
Island in Kangerdlugssuak, it is clear that the places where the layer
of soil is deepest, become the habitats of the species with the thick
rhizomes, a “micro-association” springing up in the place where the
thickness of the soil is small; here plants are developed which can bear
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drying out, such as Veronica fruticans, Agrostis borealis, annual herbs such
as Gentiana nivalis, Euphrasia latifolia and particularly Sedum annuum
(especially pronounced at Cape Ravn). Of the fifteen species in No. 14
Alchemilla, Sedum roseum, Barischia, Hieracium and Carex rigida
clearly belong together, whereas the remaining ones are to be found
in the interspace, where the layer of soil is shallower. The letters mean:
A = Alchemilla filicaulis, Ag = Agrostis borealis, B = Bartschia alpina,
C = Campanula rotundifolia, Cr = Carex rigida, Cs = Carex scirpoidea,
E = Erigeron uniflorus, Eu = Euphrasia latifolia, G = Gentiana niva-
lis, H = Hieracium alpinum, P = Poa alpina, Po = Polygonum wvivi-
parum, R = Sedum roseum, S = Sibbaldia procumbens and V = Vero-
nica fruticans. The dotted section is soil with roots in it; the white
sections stand for the stems (thick rhizomes) and the leaves of the
plants; the oblique line indicates the surface of the ground.

The two cross-sections of the vegetation investigated (analyses
Nos. 15 and 16) fig. 7, are taken from Miki’s Fjord, in a place where
Alchemilletum passed into herb-field, and they are two meters in length,
the one forming the extension of the other. In the upper meter the dia-
gram from left to right represents Carex rigida, Alchemilla filicaulis,
Thalictrum alpinum, Empetrum nigrum, Carex scirpoidea, Hieracium
alpinum, Alchemilla, Carex scirpoidea, Polygonum wviviparum, Carex
scirpoidea, Thalictrum, Carex rigida, Poa alpina, Carex scirpoidea,
Polygonum viviparum, Alchemilla.

In the lower meter from left to right: Alchemilla filicaulis, Sedum
roseum, Carex rigida, Polygonum wviviparum, Thalictrum alpinum, Cam-
panula rotundifolia, Thalictrum, Campanula, Thalictrum, Polygonum,
Thalictrum, Taraxacum croceum and Thalictrum. In the ground severed
fragments of Salix glauca.

In the two diagrams one sees clearly the different types of sub-
terraneous shoots, which characterize partly Alchemilletum and partly
herb-field. The three figures, besides giving a picture of the vegetations
and the transitions between them, represent a line taxation of such a
transition vegetation. Table 7 gives the result: the same plants are found
to be dominating as after an investigation according to the RAUNKIER-
method, expressed by the number of shoots of these species, and when
computing the biological spectra of the three meters investigated, based
upon the number of shoots, this would prove to agree entirely with the
results according to the RaAunki£R-method, as the H- and S-percentages
would lie between the same percentages in Alchemilletum, No. 8, and
herb-field, No.13 (H = 69°/,, S = 48 °/;). However, there are still
differences between the results obtained by the one or the other method,
the F-percentage of the species, whose shoots are closest together,
becoming somewhat low when applying the Raunkizr-method (cf. p. 20).

104 3
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Fig. 7. Herb-field rich in Alchemilla, Miki’s Fjord. 2 m long section through the
vegetation (cf. the analyses No. 15 (upper row) and 16 (lower row), explanation in
text p. 33).
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It thus also appears that, by the method of counting the shoots, a species
like Carex scirpoidea obtains a relatively higher value than by the
RaunkigEr-method, and that a common, but scattered species like
Taraxacum only occurs with one shoot. But everything considered, the
latter method is quite impracticable, and by a simple device the Raun-
kIER-method can be made very nearly as accurate. There proved to
be an average of 37 shoots per meter, or 372 per m? = 1369 shoots or
1 shoot per 7,2 cm?2

Table 7.
| Number of shoots per meter
16 15 | Total
i (Fig. 6) ’loial;‘ellg.r(;{v) up(pF;alrgfé;v)

Alchemilla filicaulis ........ 8 15 O 1 9 17
Carex scirpoidea........... A, H 1 .. 15 16
Sedum roseum ............ S H 4 10 o 14
Thalictrum alpinum........ S H 11 2 13
Carex rigida............... A, G 4 4 3 11
Polygonum viviparum...... A, G 2 3 3 8
Empetrum nigrum var. .... A, Ch .. o 6 6
Campanula rotundifolia. . ... S H 2 3 b)
Bartschia alpina........... A, H 2 2
Poa alpina................ A, H 2 1 | 3
Erigeron uniflorus ......... A, H 3 o 3
Taraxacum croceum ....... S H .. | 1 1
Hieracium alpinum ........ S H 1 1 2
Agrostis borealis........... A, H | 2 2
Sibbaldia procumbens. .. ... A, Ch ‘ 3 3
Veronica fruticans ......... A, Ch 2 | 2
Euphrasia latifolia. . . ...... A, Th 2 | 2
Gentiana nivalis........... S Th 2 | . < 2

Total... | .. | .. 39 | 33 | 40 | 112

In d’Aunay Bay (69°05') a vegetation was found, in which Saliz
and Sedum roseum now and then formed an upper leav-layer over a lower
lying stratum, No. 36; this vegetation, which will be dealt with under
heath-associations, made an interesting beginning both of willow-copse
and Altherbosa. At Angmagssalik Chamaenerium angustifolium often
formed a very high herb-covering; farther south it will undoubtedly
often leave its impress on the field of high perennials (see Fig. 17 SEIDEN-
FADEN 1933). In the interior of Scoresby Sound, Harrz found an associa-
tion of high tuft-grasses, alternating with willow-copse, see p. 24.

In Fennoscandia Altherbosa is represented by Cirsium-Geranium-
Wiesen, Trollius-Wiesen (Du Rierz 1925 (b) p. 41), “kréuterreiche Hoch-
staudenwiesen” with Aconitum septentrionale, Geranium silvaticum,

3*
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Trollius, Mulgedium alpinum, Chamenerium angustifolium, Anthriscus
silvestris, Archangelica-Wiesen or Athyrium alpestre-Wiesen (TENGWALL
1920, SamuEeLssoN 1917 pp. 196—201). When comparing Greenland and
Europe, I think Altherbosa in Greenland must be said to be rather pure
in species, especially when comparing the Greenlandic associations with
certain Altherbosa-associations, which I once saw on a journey in the
Bavarian Alps.(Kreutzeck).

3. Herb-field and related communities.
(Sempervirentiherbosa I).
TARAXACETUM CROCEI.

The demands of the herb-field as to habitat are very nearly the
same as those of Alchemilletum, for which reason, as mentioned in the
previous chapter, the two types also occur alternately. Kruuse (1912)
mentions that the herb-field demands a constant and thick snow-
covering, which forms early and vanishes rather late in spring. If this
circumstance is used together with others as a definition of herb-field,
this designation will be made to include associations which are too
different in character; this, for instance, seems to me to be the case
when H. Resvorr-HorLmseEx (1920) mentions a Cerastium irigynum-
herb-field; it will undoubtedly always be possible to distinguish between
the types, which are marked by a cover of snow of particularly long
duration, and those which are marked by a shorter one, seeing that the
period of vegetation plays a decisive part in the growth of a number of
southerly species, for which reason there proves to be a great difference
in the S-percentage, compare e.g. No. 1l with No. 65. Consequently,
under herb-field I will only mention the associations which, it is true, have
a thick and lasting snow-cover, protecting them in winter, but melting
comparatively early in the year, so that the period of vegetation does
not become too short. Kruuse writes that most herb-fields become
snow-bare slightly before the middle of June; as a rule, the period of
vegetation will amount to at least three months. It must, however, be
admitted that it is often difficult to draw the line between herb-field
and snow-patch associations, cf. table 12.

Distribution: As to the distribution of herb-field in Greenland
WarminG (1888) is of the opinion that it mainly follows the willow-
copse, but that there are beginnings of a herb-field much farther north
than the copses extend. The type of herb-field mentioned in table 8
undoubtedly coincides with regio arctica I, whereas the type mentioned
in table 10 extends farther north; as fragment of an association
herb-field practically occurs throughout the greater part of Greenland.
Distinctly related with the Greenland herb-field is the herb-field
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Table 8.
Taraxacetum crocer G. | L. 9 10 | 11 | 12 | 13 || T. S.

o 1
TARAXACUM CROCEUM .. | S H b2 | 60 | 52 | 36 | 36 5 b
POLYGONUM VIVIPARUM | A, G 52 | 92 | 92 | 92 | 88 2 5
CAREX RIGIDA .......... A, G 64 | 44 | 40 | 84 8 2 b
SALIX ARCTOPHILA X

GLAUCA ............... A, Ch || 96 | 72 | 52 | 32 | 88 2 5
ALCHEMILLA GLOMERU-

LANS ...t S H 40 | 52 | 68 | .. ne 5 |3—4
CAREX SCIRPOIDEA ..... A, H 20 | 52 4 | 60 | 76 3 5
SIBBALDIA PROCUMBENS | A, |Ch(H)| 20 | 48 | 56 | 60 | 24 4 )
THALICTRUM ALPINUM..| S H oC .. | 76 | .. | B2 5 |2—3
SALIX HERBACEA ....... A, Ch 4 | .. | 24 | 72 8 2 4
POA ALPINA ............. A, H 4 | 24 | 12 | 48 | 76 3 b
Poa arctica ................ APl G 4 .. 52 .. 8 2 3
Agrostis borealis............ A,.| H 20 .. 56 8 3 3
Campanula rotundifolia...... S H 8 | 36 52 4 3
Veronica fruticans .......... A, Ch 12 48 .. .. 4 2
Veronica alpina............. A, H + 4 | 36 | 24 o 3 4
Hieracium alpinum ......... S H o .. | 28 | b2 | 24 3 3
Cerastium alpinum.......... A, Ch 8 | 36 | 24 | 12 > 2 4
Bartschia alpina............ A, H 8 4 | 12 | 36 8 3 )
Sedum roseum ............. S H + 4 |16 | 32 | 16 3 b
Silene acaulis............... A, Ch 8 | 32 .. .. 8 2 3
Juncus trifidus ............. S H 12 | 16 o 32 | 20 3 4
Luzula spicata ............. A, H 16 | 28 | .. 8 8 3 4
Empetrum nigrum .......... A, Ch | 28 4 |16 | 28 | 16 |2—1| b
Vaceinium uliginosum ....... A, Ch | 24 4 o 8 | 12 ||2—1| 4
Cystopteris fragilis.......... S H 12 | 24 + 4 | 12 3 5
Phleum alpinum............ S H .. | 28 4|12 5 3
Alchemilla alpina........... S Ch | 28 8 i I 3 2
Alchemilla filicaulis ......... S H i __ | 8 5 |2—3
Potentilla Crantzii .......... S H 4 4 | 20 | | 4 |3—4
Gentiana mivalis............ S | Th |12 |12 | .. | .. | 5 | 2
Sedum annuum............. S Th 8 8 | .. o + 2
Erigeron uniflorus .......... A, H 12 4 12 | .. | 5 3
Antennaria alpina .......... A, Ch 8 | 12 4 | 3 3
Gmaphalium supinum ....... A, Ch . 4 | .. 12— 1
Festuca ovina.............. A, H 8 .. 4 4 1 3
Trisetum spicatum.......... A, H 8 | 12 | 24 4 2 +
Epilobium lactiflorum. .. .... S H 4 4 4 ||b—4| 3
Viscaria alpina ............. A, H 4| .. | 2—1| 1
Arabis alpina............... A, H 4 | .. 2 1
Pedicularis flammea......... A, H 4 4 2—1, 2
Pirola minor ............... S H 8 b 1
Oxyria digyna.............. A, H .. | 12 2 1
Chamanerium latifolium..... A, H 8 o j2—1 1
Saxifraga caespitosa......... A, Ch 4 2 1
Cerastium trigynum......... A, Ch 4 .. 1 1
Lycopodium alpinum........ A, Ch o 4 1 1
Botrychium lunaria......... S G .12 eo | 5 1
Botrychium lanceolatum. . ... S G .. 4 - [ 5 1
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Spectrum: (Table 8 and 9).

= §3§ % t% EI = ‘25 : !’i?}‘i =2 \c!:
|15 = & | & i 27| & |&" | <
\ 1 ‘

9 |68°317| 175 | SSV | 30°—45°| 3 'basalt| 31 |588 |59 39|38 20| 3| 1 |68 51
10| — |180 | — |40°—45° 3 | — 135 824823248 (18| 2 | 0 6733
11 68°10°| 150 | S 40° | 4 ‘ — | 27 |764|7,6(25(51 (24| 0| 7 57|36
12 68°15°| 830 | S |80°—45° 3 | gmeiss| 24 |804 8,028 50 (22| 0 | 0 79 21
13 |68°10"| 50 |SSE |30°—35° 3 |basalt| 26 |672 6,7 |24 61 15 0 |1 66 33
17 68°31| 190 | SSV | 10°—20°4—5 basalt | 20 520 5,2 2785 88 0 | 0 |90 10
18 68°10°| 40 | S 30° 45 — |11 430 43 51371200 95 5

mentioned by H.ResvoLL-HoLMSEN, NORDHAGENS Deschampsiacaespitosa-
Gerantum silvaticum-association (with Taraxzacum croceum: constancy
percentage 100) and MorLuoLm HANSEN’s Geranium silvalicum zone in
the Icelandic geiri-vegetation (snow-patch), the difference in the com-
position of species being, however, rather considerable as compared with
that of the Greenland community?!). The Graminez are presumably
nowhere more repressed than in the Greenland herb-field; upon this
depends the great difference between the herb-field and the “matten”
of the Alps; here J. Braux (1913) only in quite few localities found a
vegetation, in which the Gramines were entirely repressed, i. e. on Pic
des trois Evechés, 2720 m above sea-level, but from a floristic point of
view there is no likeness whatsoever between the list of plants which
he gives, and that of the Greenland herb-field. Everything considered,
the herb-field is presumably the community which, more than any
other, is associated with Greenland.

I have elected Tarazacum croceum as the species to give its name
to the vegetation represented by tables 8 and 10, and for the following
reason: Taraxacum croceum is the only species within the association
which occurs with a high frequency, “constancy” and “Treue”. It is
true, there are species which have a higher F-percentage and occur
with as great a constancy, but they must be said not to be limited to
any definite association (Polygonum viviparum, Saliz arctophila x glauca).
Tarazacum croceum may occur as intermixed in the moist Empetrum-
Vaccinium-heath, No. 43, which is so closely related to the herb-field,
but it is, in preference to many others, entirely connected with the
natural group of communities, consisting of willow-copse, Altherbosa
and herb-field. The relationship between the different associations in

1) A herb-field from Nowaja Semlia mentioned by A.TormatcuEw (1929,
dritter Teil, p.872) seems more closely related with the Greenland community,
especially with the northern type (table 10); compare also SumMERHAYEs and
Erton (1928, p. 223).
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Greenland is often so close that it may be difficult to express an opinion
of the character-species of the associations. Thus, in this case, the
species which also are rather frequent in willow-copse and Alchemilletum
will have “Treuegrad” 5; the species, which are connected with
Taraxacetum crocet, but are as closely, or perhaps still more closely,
associated with the related Empetreto-Vaccinietum will have “Treue-
grad” 3 (cf. BrRauUN-BranQueTr 1928). Another difficulty is that, for
instance, many species towards the north naturally have a higher
“Treuegrad” than farther south, an interesting fact, which should be
subjected to a closer examination; thus, in T'araxacetum crocei it appears
that Potentilla Crantzii (table 10) towards the north (near the northern
limit) only occurs in this association and with a higher frequency (pre-
sumably because in this locality it is not obliged to compete with the
many other species, which occur farther south), whereas farther south
it also occurs in heath-associations. It might be objected that five
examinations are too slight material on which to base a judgement of
these matters, but for further particulars also see the lists of species
quoted under the description of localities, as well as in the works of
Kruuse and Harrz. The species chiefly dominating the herb-field appear
from table 8; further, something is said about the constancy and “Treue”
of the species. The chief character species are the following: Taraxzacum
croceum, Alchemilla glomerulans, A. filicaulis, Potentilla Crantzii, Tha-
lictrum alpinum, Campanula rotundifolia, Phleum alpinum, Gentiana
niwalis, Pirola minor, Botrychium lunaria and B. lanceolatum. 1t 1s well
worth noticing that all of these are S-species. In more southern localities
these species will no longer be character species; the notion of
character species, therefore, only belongs to a limited geographical
area (See further p. 61 and footnote p. 84).

Within the type of this vegetation given in table 8, deviations may
arise, where conditions are slightly altered, two such being given in
table 9. No. 17 comes from the locality in the luxuriant herb-fields at the
fjord north of Cape Ravn, where the vegetation was exposed to parti-
cularly strong dripping from the overhanging terrace; No. 18 comes
from a locality in Miki’s Fjord, where the herb-field was intersected by
a small water-way. The greater moisture causes the additional occurrence
of Ozyria as a dominant. No. 17 has certain points of resemblance with
willow-copse, No. 18 with No. 22.

As appears from the spectra, Taraxacetum crocet must be reckoned
as a Hemicryptophyte community with a high percentage of
southern species; nevertheless, the doubt expressed by Raunkizr
(1911) is justified, when we look upon the spectrum of No. 9 where the
Ch-percentage is 39. A high Ch-percentage also occurs in the deviating
type No. 18, whereas the other variation No.17 shows the highest
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Table 9.
— ‘ ; e
‘ G L ‘ 7|
— e — “

SALIX ARCTOPHILA X GLAUCA......... A, 1 Ch 68 50
CAREX RIGIDA ......... ..., | A, G | 92 10
POLYGONUM VIVIPARUM............... i A, G 88 40
OXYRIA DIGYNA............t, | A, H 68 60
SIBBALDIA PROCUMBENS............... | A, Ch || 32 70
SALIX HERBACEA ...................... | A, Ch 16 100
Taraxacum Croceum ....................... S H 40 20
Veronica alpina............... ... oo A, H 24 40
0T T 1 e S P A, G | 20
Vaccinium uliginosum v. microphylum ....... | A, Ch | 8
Empetrum nigrum v. hermaphroditum ....... j A, Ch 8 a5
Poa alpina....... .. ... ol | A, H 8 10
Trisetum spicatum................ ... ... ... | A, H | 8
Phleum alpinum............. ... . ... ‘ S H | 8
Carex scirpoidea. .......................... A, H 4 .
Erigeron umiflorus ............ .. ... A, H T 10
Cerastinm frigynum. ........veninneiinnnonn | A Ch 4
Baging TANN®I: - ccxcoicsie s aosonnsss s I8 Ch 1
Ranunculus pygmeaus .. ... ¥R TR S | A, 0 8
Saxifraga nivalis................ ... ... ... A, H 8
Saxifraga cernua................. ... ... | A, H 4 =
Chamenerium latifolium.................... : A, H 20
Philonotis Calearea. . ......ccveveesnmncsosassansniosiasiassnaes -
Pohlia nutans ........ccoiiiiiiiineiinnreeneransonnaseneseas ‘ -
Drepanocladus uncinatus ............... ... ... ... +
Campothecium trichoides ........... .. .. ... . il -
Lophozia quinquedentata............ ... ... . ... -

G percentage. Taraxacetum crocer is the association which within the
area in question, as for that matter throughout Greenland, has the
greatest density and abundance of species.

In No. 20 Ch distinctly prevails, and in No. 19 H and Ch are equal.
Both come from the northern coastal area, No. 19 from Cape Dalton,
No. 20 from d’Aunay Bay, and between them they give a good picture
of the northern type of Taraxacetum crocei. That which distinguishes
this type from the more southerly one is, apart from a minor floristic
difference, that the relative competition of the species is a different one,
seeing that the number of species belonging to the classes of highest
frequency is greatest in the northern type (n) (table 11).

There is also an increase in the number of species from the northern
to the southern type; further, Cerastium alpinum and Antennaria alpina
occur as dominants, and there is a difference from a biological point
of view in that the species of the northern type generally flower at an
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Table 10.
S \ I I :
; | ‘ S in
Taraxacetum erocer G. L. 19 20 T tab. 8
1l
TARAXACUM CROCEUM ............. S H 60 84 5 b
SALIX HERBACEA .................. A, Ch 92 40 2 4
CAREX RIGIDA ........coviuvivnnnn. A, G 88 84 2 5
POLYGONUM VIVIPARUM........... A, G 76 56 2 5
POTENTILLA CRANTZII............. S | H 44 96 5 3—4
CERASTIUM ALPINUM............... A, Ch 52 68 | 2—3 4
ANTENNARIA ALPINA .............. A, Ch 52 60 | 2—3 | 3
SALIX ARCTOPHILA x GLAUCA..... A, Ch 76 36 | 2—3 5
SIBBALDIA PROCUMBENS........... A, | Ch 12 64 b 5
THALICTRUM ALPINUM............. ‘ S | H 72 5 2—3
SEDUM ROSEUM ..........c.oovventn. | S H 60 A 4 5
Vaccinium uliginosum.................. | A, Ch p 44 2
Erigeron unalaschkensis ................ ‘ A, H | 32 12 4
Festuca ovina .............. ... i A, H 32 2
Poa arctica ......ccoiceninincinininan. | A G .. 28 2
Trisetum spicatum..................... ; A, H 16 8 2
Luzula spicata ... ....... ... ... ... .. | A, H 16 12 4
Minuartia biflora ...................... | A, | Ch | 12 | 28 3
Silene acaulis..................ooiia.. A, Ch | 4 16 2
Oxyriak digymaer e e e et | A, H 4 2
Draba nivalis «......oo veeeeeiiiiii... i A, | Ch ‘ . 4| 1
Draba daurica......................... | A,? | Ch(H)| 12 n
Draba crassifolia....................... A, Ch(H) 4 .. 4
Ranunculus pygmeaus .................. i A, H 4 12 o
Saxifraga cernua....................... } A, H 8 8 1
Pedicularis lapponica................... l A2 | H o 4 ot
Veronica alpina..........cooeenaes.. A H 8 8 4
Antennaria alpina v. glabrata ........... A, | Ch 24
Asterella. Ludvigii...................... | |+
10).
E.el : s, || |
s | % |£83| B I3 I RO R Y ) e
- é = ‘ A | :?4 | 5 ! | I ‘;
‘ T T m T
19 69°257| 200 S \30"—55"‘ 4 |basalt 21 1800 8,0 (39,5 40'120,5! 0 7030
20 69°05'| 400 |SSE | 25° 3—4 - 24 832 83 46 34(20 |3 75 22

earlier period. The northern type (in other localities at Cape Dalton)
also comprised Melandrium apetalum, Draba alpina, Cardamine bellidi-
folia, Cystopteris and Equisetum arvense. The mosses collected in this
locality are recorded by Harmsen (1933) p. 30. Farther north several
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Table 11.

n. S.
Classes of frequency Number of species | Number of species
Nos. 19 and 20 Nos. 10 and 11

v F ¢/, 80—100 ‘ 2,5 1
v — 60— 80 ' 4 g
| — 40— 60 I 3 5
mo — 20— 40 | 3 7
1 — 0—20 ‘ 10 16

northern species also occur, as for instance Ranunculus affinis and
Arnica alpina (Hartz).
Tarazxacetum crocei is very rich in sociations (= Facies (Du Rirz

T. B. phot.
Fig. 8. Fragment of herb-field along rocky wall facing south. Skergaard Peninsula,
Kangerdlugssuak. In the foreground Antennaria alpina, tarther back Chamanerium
latifolium.

1930)), the afore-mentioned individual investigations practically all of
them being a sociation.

There does not seem to be any considerable difference between the
herb-field of the east coast and that of the west coast; thus, WarMING
mentions Taraxacum croceum, Alchemilla vulgarts, Sibbaldia, Potentilla
Crantzii, Campanula rotundifolia, Thalictrum alpinum, Polygonum vivi-
parum, Sedum roseum and others as the species always occurring, and
Rikrr (1910) has a similar series, the first of these being Tararacum
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croceum. On the other hand, the herb-field in the most southerly sub-
alpine area seems to derive its character from a number of other species,
as e.g. Anthoxanthum odoratum, Listera cordata, Habenaria albida
(RoseENVINGE, 1896).

Herb-field occurs frequently as a fragment of an association in
snow-patches against a perpendicular wall, the radiation from the
latter first causing the snow to melt right up to the rock; then a narrow
strip of herb-field may form, but this strip is characterized by great
incompleteness in the composition of species. In the locality marked 1T b
in fig. 19, the chief species were Chamenerium latifolium, Antennaria
alpina, Salix arctophila X glauca, Bryanthus coeruleus, Erigeron una-
laschkensis and Trisetum; the two former are distinetly visible on fig. 8,
the photograph being taken from the fissure in the rock which is to be
seen at the north-eastern corner in fig. 19.

On Kraemer’s Island, in the desert-like interior, a strip of vegetation
resembling herb-field was also observed along another steep rock facing
south. Outside this strip there was no life; the vegetation was undoubtedly
caused by the fact that there were here conditions for a small drift of
snow, which, when it melted, in its turn might carry a little moisture to
the soil. We counted in all 10 shoots of Chamenerium latifolium and 8 of
Carex rigida, 5 individuals of Salix arctophila x glauca, 2 of Salix her-
bacea, 2 of Silene acaulis, 2 of Antennaria alpina, 2 of Trisetum spicatum,
1 of Luzula spicata, 1 of Erigeron unalaschkensis and 1 of Saxifraga
oppositifolia. The strip was 4'/, m long and 5—20 em broad.

Wherever a snow-patch is intersected by a brook, the snow will
also disappear more quickly on a strip on either side of the brook (see
fig. 26 D). Here conditions will again favour a vegetation resembling herb-
field; a Salicetum herbaceae, very rich in species, occurs. Two examples
of such a vegetation are given in table 12, No. 21 from Miki’s Fjord,
No. 22 from Angmagssalik.

The two vegetations do not resemble one another; No. 21 is rather
a Chamenerietum latifolit, very rich in species (see table 13), but there
are nevertheless several points of resemblance, also in the spectra; we
are here dealing with two vegetations, which both of them resemble
herb-field as well as snow-patch. In No. 22 Alchemilla glomerulans, in
No. 21 Chamenerium dominated physiognomically.

I have chosen to call the typical herb-field in the area investigated
Taraxacetum crocei, so that other closely related associations in other
tracts may form an “association group’ with it, which group ought to
be called herb-field. Plate 2, fig. 1 represents the northern type of
Taraxacetum crocei, physiognomically dominated by Taraxzacum and
Potentilla Crantzit (d’Aunay Bay). Plate 2, fig. 2 represents a section
of the southern type, the species particularly in evidence being Poly-
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Table 12.

v

i G. L. 21 22
SALIX HERBACEA ............... ! A, Ch 100, 100,
CHAMAENERIUM LATIFOLIUM.... A, H 100,_, 2%
CAREX RIGIDA .................. ; A, G =5 96,_,
SIBBALDIA PROCUMBENS........ A, ‘; Ch 48 64
VERONICA ALPINA............... A, | H .60 28
Polygonum viviparum............... A, } G 48 56
Alchemilla glomerulans. ............. \ S H ‘ 4 52
Trisetum spicatum.................. - H ! 40
Salix arctophila X glauca............ 3 A, Ch ‘ 28 .
Gnaphalium supinum ............... A, Ch 1 32 8
Epilobium anagallidifolium .......... S H ! 28
Violar palustris. oo i oo S H 1 " 24
Erigeron unalaschkensis ............. A, H | 24 o
Taraxacum croceum ................ | S H | 4 20
Equisetum variegatum .............. | A, H [ 24
Equisetum arvense.................. S G ! 20 ..
Carex Lachenalii.................... A, H 12 16
Poa alpina..........coooviiinna.n. A, ‘ 81 4 16
Phleum alpinumi. :.«.cccuveeeenonn. S H I o 12
Luzula confusa..................... A, H | 16 ..
Oxyria digyna......oovveveeninnnnns A, H | 12 8
Cerastium trigynum................. ‘ A, Ch il 12
Cerastium alpinum.................. I A, Ch | 4
Arabis alpina.................. .. ... I A, H 1! 4 o
Thalictrum alpinum................. ‘1 S H “ 12
Sedum roseum ...............o.... I S H l - 4
Saxifraga cernua.................... ‘ A, H ( 4
Empetrum nigrum var. hermaphrodit.. | A, Ch ‘ 4 o
247 o1 BT 1151103 SRR P A R S H : 4
Bartschia alpina.................... ‘ A, H 3‘ 8
Pedicularis flammea................. : A, H l 4
Gentiana nivalis.................... ‘ S Th ‘1 ae 4
Antennaria alpina .................. ‘ A, Ch | 12 o
Festuca Tubra. .. :ccsc0cevsasssnee ’ S H ‘ 8
Deschampsia alpina................. ‘ S H ‘ 4
Agrostis borealis.................... | A, H I 4
Spectrum: (Table 12).
s = :a? é "% El = [;ﬁ 5125 2| = :°}\= :‘ :
2| g 33| 8| 2 |3 F |2E|z|9E| |k |F|E|%|%|E
| o & |
’ | T N N
21 (68°10” 15—20 S 10° |4 |basalt| 24 620 6,2 “39 50 (11 |0/ 0 95 5
22 65°37| 110 | S |20°—25° 4 | gneiss| 23 | 580 | 5,8 129,7/43,4/26,2/0,7 0 70 |30
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gonum vwiparum, Taraxacum, Sibbaldia, Chamanerium latifolium (in
the lower right corner), Alchemilla glomerulans and a few handsome
specimens of Lycoperdon maximum (Schaeff)!). Figure 5 (in the text)
shows the position of the vegetation in the fjord north of Cape Ravn,
right below the steep wall of a terrace.

Débris-Associations.?)
a. CHAMAENERIETUM LATIFOLIL

Under “herb-field” p. 40, footnote, WarmiNG (1888) writes: Cha-
manerium latifolium thrives best in gravelly and stony soil, on the banks
of rivers; as its roots spread wide, and form numerous root-shoots, it
grows gregariously, and it frequently covers large patches so densely
that these patches, during their flowering period, attract the attention
from afar by their red colour.” Such a river-bed vegetation is given in
Nos. 21 and 26; Chamenerium, however, does not merely keep to the
river-bed, but frequently covers large, as a rule gently sloping, gravelly,
rather moist tracts near rivers, No.25, or it occurs in great patches in the
débris (talus), where it is not too dry, and where the snow remains through-
out the winter. In such alocality Chamenerium frequently reigns superior,
as [ frequently saw, for instance, on the south coast of Kraemer’s Island,
in Miki’s Fjord and in certain localities at Cape Daussy. Unless the
.débris becomes too prevailing, this species is followed by others, as I
saw in one locality near Uttental Sound and in Miki’s Fjord, Nos. 23
and 24. Kruuse mentions Chamanerium latifolium as the only species
occurring in “sandfields” at Angmagssalik; RosENVINGE mentions it as
one of the species characteristic of the gravel slopes in the south coast
country; HuLTEN mentions it as “a decumbent plant of the gravel on
the river banks” in Kamtchatka and on Nowaja Semlia ToLmaTcHEW
(1929) found “ippige Bestdnde von Chamanertum latifolium, welche
die steinigen Inseln zwischen den Stromérmen bedeckten” (p. 877).
Everything considered, the species — owing to its subterraneous type
of shoots — is particularly qualified to conquer the places where the
débris prevails, or where generally speaking new soil is to be found;
thus, Chameenerietum latifolii does not often acquire the character of
a climax-association, but may frequently be classed as a “Dauer’”-
association, cf. BRAUN-BLANQUET. The pronounced vegetative propagation
makes Chamanerium qualified to bear a snow-cover of longer duration;
the associations investigated in table 13 must thus be said to be a

1) The determination of this fungus was kindly undertaken by Mr. AAGE
Lunp, M.sc. The species was formerly taken by Kruuse at Angmagssalik (RosTrup:
Fungi Groenlandiz orientalis, Medd. o. Grenl. XXX, 1904).

2) “Mobilideserta”, Wandereindden, Gerdllflur (RtBeL 1930).
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Table 13.
| T o | o |
Chamenervetum latifolvi G. L. ij 23 ’ 24 | 25 26
‘ |
. N | [ [
CHAMZAENERIUM LATIFOLIUM....... A, i H | 96 84 88 60
SALIX HERBACEA .................. [ A,  Ch | 100 96 | 20 84
CAREX RIGIDA .........ccoooenn.. A, | G | 4 | B2 || 32 | 96
POLYGONUM VIVIPARUM........... A, G| 20 .. 64 88
SALIX ARCTOPHILA X GLAUCA..... | A, | Cn .. 4 84 64
SAXIFRAGA OPPOSITIFOLIA........ A, | Ch | 20 8 | 80 4
Saxifraga caespitosa.................... ' A, | Ch ‘ R }\ s
Empetrum nigrum v. hermaphroditum ... | A, = Ch || .. 4 | 4 +4
Vaccinium uliginosum v. microphyllum... | A, ~ Ch | 20 16
Silene acauliS.........ououuuneineennnnn.. A, | Ch | = 44 ..
Pedicularis flammea.................... LA, CH 1 E .. 32
Oxyria digyna........oooeeeneenenn.... | A, | H || 12 8 I 20 4
Minuartia biflora ...................... | A, | Ch ‘ 4 ..
Carex Lachenalii....................... | A, J H | 8
Cassiope hypnoides .................... A, | Ch ‘ .. 4 | 4
Cerastium alpinum..................... A, | Ch : 4 ..
Diapensia lapponica.................... [ A, ’ Ch | .. 4 8
Draba crassifolia. ........ooeveeinn.... A, | Ch | 4
Draba rupestris.................. ... A, | Ch | 12 L, .-
Luzula confusa........................ LA, H } .. 4 I 8 4
Poa alpina........coooiiinnnnnnnnnn... A, | H | 8 |
Saxifraga cernua....................... | A, | H | 4
Sibbaldia procumbens. ................. | A, | Ch || 8 ‘
Taraxacum croceum (vegetative) ........ i S H | 4 Y 1‘
Trisetum spicatum..................... | A, H + 4 |
Spectrum: (Table 13).
- 'l g] &gl T
‘ 5 1EgEl 2| 5| E| = |xE|:lzRizs|glsl] 2l
A1 5 |85% ~\~‘1 “ | BE| E|ER |8 |m|B|4| £ |®
- 12" | &R I
| | | ] |
23 |ca. 68°10"| 10 | S !0—5" 3 basalt '! 16 348‘ 3,6 15637 70| 99 1
24 i — 120 | SV ‘ 15° | 3 | gabbro| 11 276 2,8 4239 (19| 0 [100 O
25 — ‘ 10| S | 0°| 3 | gnejss| 12 [452| 4,6 57|22 21; 0100 0
26 ‘ — == =14 — | 13 524 5,2 (43]22(385] 0 (100 O

special variety of the great snow-patch-association-“verband”, which is
called Salicion herbaceae (see the F-percentage of Salixz herbacea in
table 13). Reminiscent of Chamanerietum latifolii is an association —
also growing in débris — of Equisetum wvariegatum (table 14), which
likewise occurs as a dominant in Salicion herbaceae (No. 76).
Distribution: Ch. latifolium is widely distributed in America and
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has again found its way from Greenland to Iceland, but not to the
continent of Europe, OsTENFELD (1926) p. 40. It occurs everywhere
in Greenland.

Table 13 especially shows two types of the association, one in which
Chamanerium and Salix herbacea dominate entirely, and one in which
also other species such as Polygonum viviparum, Saxifraga oppositifolia,
Carex rigida and Salixz arctophila X glauca play a part; along a river
No. 26 the vegetation had a heath-like character. The prevailing life-
form is Ch and the percentage of S is 0, whereas the A,-percentage is 100,
as is also the case within other associations of Salicion herbaceae. Where
Chameenertum dominates entirely in débris, the H-percentage is 100
(Chameenerium may, however, in inclement localities develop into a
Chamephyte).

b. EQUISETETUM VARIEGATI.

In Miki’s Fjord Equisetum wvariegatum occurred with very great
frequency in the valley trending north to Watkins Fjord; it was
particularly characteristic to see this species clothe the loose material
of the slope so entirely that in large tracts it was the only dominant
in the sparse débris-flora. But also in the »Salherbeta« of the bottom of
the valley it was very frequent (see also plate 5, fig. 2, where it occurs
in the moor vegetation). The small débris association given in table 14
is interesting, in that it only occurred where the particles of stone, which
made up the débris, were small. The size of these particles has been
described in the spectrum from a measuring which Mr. Gry M. Sc. and
Miss SoLe Mu~ck were kind enough to undertake for me. On the surface
this gravel was dry, but lower down it was rather moist, and the con-
stituent particles were all greatly weathered. Equisetum variegatum and
Chamenerium were the only species which attained dominance in this

Table 14. Spectrum:

| I 68010" lat. N.
@& L. ‘ 27 40 m. above sea-level.
‘ | Exposure: west.
DU e — —— Inclination: 40°.
[ Number of species: 10.

Equisetetum variegaty

EQUISETUM VARIEGATUM ..... A, | H 100 o e e 17,
Oxyria digyna .................... A, | H 5‘ 16 Ch?/: 10. Ho: 90. A4%,: 100,
Trisetum spicatum ................ A, H “ 12 .
Erigeron unalaschkensis............ A, H 8 Underground: loose débris of
Saxifraga caespitosa ............... | A, Ch i 8 ;‘;ﬁ‘:lg{ AHARALE bl
. . )| Moisture: 1—3.
A DY A,
~~~~~~~~~ Lg | 5—10 mm: 17,5°/,
Salix herbacea .................... \, | Ch | 4 25 mm: S50
Cerastium alpinum ................ A, Ch | 4 Vo—l mm: 319
Luzula spicata.................... | A, H . | 4 0"} mm: 1,2%, (differ.).
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material, but also Ozyria with its deep-going root-stem was now and
then rather common. The gravel was so weathered that the particles
crumbled when squeezed, and in such localities (fig. 26 I) it surely
cannot last very long before the associations will develop which are
usual in finely grained basalt soil (7arazacetum crocei or a Salicetum
herbacea as No. 29 a).

c. Other Débris Vegetation.

Besides the afore-mentioned types of débris vegetation there is
still one more which never, or extremely rarely, has dominants, and
whose individuals are so far removed from one another that the vege-
tation formerly would have been characterized as fell-field. When in
the present article it is not mentioned under fell-field, this is due to
the revaluation of this term, as used by WarmiNG, which revaluation
was necessitated by the introduction of “snow-patch’ (mentioned on
p- 97 where fell-field is not merely defined as a community with a dis-
connected cover of vegetation, but as a community which is furthermore
characterized by a lack of snow-cover). The débris-vegetation found
below a continuous covering, either of herb-field or of Salicetum her-
baceae, is most often covered with snow, and, in consequence, shelters
many southern species. These conditions I studied more particularly
in the fjord north of Cape Ravn; here, at a great distance from the herb-
fields it was now and then possible to find large, very well developed
specimens of Phleum alpinum, Epilobium lactiflorum, E. anagallidifolium
and Poa alpina growing between the boulders, where there must be a
constant snow-cover, and where small quantities of clay had gathered.
On p. 10 the débris vegetation is mentioned which was recorded on the
southern slope of the promontory of Cape Ravn, facing the Danmark
Strait; a débris-vegetation of this kind need not be covered with snow.
The converse is the case with the vegetation mentioned in tables 15
and 16, which must at any rate be covered with snow on top nearest the
continuous covering. A small section of 1 m? of débris-vegetation in
one locality, at a distance of 4 m from the continuous vegetation, num-
bered 14 species, represented by 40 specimens which were distributed
in the following manner:

7 Poa alpina.

6 Veronica fruticans.

6 Epilobium lactiflorum.
5 Sibbaldia procumbens.
3 Luzula spicata.

2 Arabis alpina.

2 Minuartia biflora.

Saxifraga caespitosa.
Cystopteris fragilis.
Polygonum viviparum.
Cerasttum alpinum.
Cerastium trigynum.
Draba rupestris.
Agrostis borealis.

o= = = = DO DO
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Table 15.

| 28a | 28 b

1]2[3]4]5]6 |8\9\10\1 1 2212324/25| (1)
- N B
SIBBALDIA PROCUM- | ‘ ‘ ‘ !
BENS........o..... ‘H-!—I——i—%—..—l—\—l— -++j+‘+++++++;--~-‘-- .| 60
Luzula spicata ........ ‘......+—{—[—|—‘—{—..+‘—|—‘—|——l——{——|~..—|——|—..‘. ‘ 50
Poa glauea............ [lefee]eelt] o —|—-+—‘....+—f—++..—|—..‘ o 45
Polygonum viviparum..i—{——}—ﬁ-‘—{——{—..—i—.. N s e e e a R v gg
Oxyria digyna......... ) ) O 3 R o 50 ot 5 o D
Trisetum spicatum.. . .. 1+—|——|——|——{—i‘..—%— e Lo e [sef o e afma] o 25
Taraxacum croceum ... |-+ B R R T Y Y OO P O ) | 20
Epilobium lactiforum .. .. ..[..|..[.. + ool R P O P e + 20
Arabis alpina.......... ‘ }‘+“++ 156
Silene acaulis.......... (A 15 O O 2 AP T
Salix arctoph. X glauca. |4+ 4|4 |4 .. -.[+ 4+ .| . 10
Veronica fruticans ..... SR R ) | OO VO PO RO PR PR O O P O R PR O B 11
Gentiana nivalis....... }—i—‘—i—
Gentiana nivalis var. albi-| | |

................ B0 PO O O | PO

Carexscirpoidea.......i—l—«}—.... 1
Carex rigida........... A——I—‘ } |-t | ac
Salix herbacea......... Meelee]e o] -] 5 1 b
Empetrumnigrum...”1..+......‘..+ ' RRIERIERES 5
Antennaria alpina ..... [ e ‘ | 2] v 5
Botrychium 1anceolatum§+........‘..'.....,..‘....... e
Veronica alpina........ .. ‘—‘[- 5
Agrostis borealis. ... ... “’}\‘—f——i— 10
Gnaphalium supinum ‘ R [ D [P 1 [P [Py [ [ + 10
Saxifraga caespitosa.... .. ‘s ‘ I U PO [ W PP (U ) P ) ) e —H b)
Saxifraga cernua....... .. F5S PO R PP PO e e e e ) (e P 1 cofsefeafeeoff B
Cerastium trigynum.... || .| .| | ol eufloefeafecfee]ee]ea]eelee]ee]ealae]ee]ee]eeleelee]ee]ee|F]--]| D
Minuartia biflora ...... H 1 O O O Y “‘ 2 D P e | e | AP | =P
Density of species ..... 9] 10‘6\8‘6‘6\7\2‘714}7\6[7‘5]6\5{3\3 2|1|2(1|0|2|3)3,95

Of those mentioned above Cystopteris fragilis often occurred as
a species forming an association, and the same was the case — though
as a rule still nearer the steep terrace wall — with Sedum annuum.

It is naturally rather due to chance which of the species occur in
the individual place; nearest the continuous vegetation the débris-vege-
tation is entirely dependent on the species found there, but farther away
the composition of species becomes more uniformj still, there is hardly any
species within this kind of vegetation which occurs with great “Stetig-
keit” (cf. J. BRauw 1913, p. 140). In tables 15 and 16 I have reproduced
a circling investigation of the merging of a T'araracetum and a Salicetum
herbaceae into a débris-vegetation. The investigation was undertaken in
the manner. that a circle was examined after each meter, in a straight

104 4
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Table 16.

]29 l B 29¢ 29b
l a\l \ 2|34 E y ) 78 } 9 \10[11 12"13’14‘15”16‘17'18’19 90]2122032425‘
L
SALIX HERBACEA ...... 100‘—}—-}——}—‘—%—‘..—{—..1—}—\4—‘........;+....‘ :}‘ 32
CAREX RIGIDA ......... 100 ||+ |+ .- || [+ Jeeled]- {“?‘ 24
VACCINIUM ULIGINOSUM| | " . EEEN |
v. MICROPHYLLUM..... 645—}——{—‘. 0 e 15 | “ | 8
AGROSTIS BOREALIS ...[ 80, c.fcufeufeutec|oe|oe|oefee]oapdr|eeee]eellee]er]ee]on1- 4
POLYGONUM VIVIPARUM| 60 . ol ..‘..—|——}— . J el |20
Salix arctophila X glauca .. .| 56|4|.. ..... .. ] 1) [..|..|D].. ‘ H 8
Cerastium alpinum......... 5322 PO O 1 O O OO PO RO O O O PR Y OO U S P 4
Empetrum nigrum v. herma- | i ‘ | ‘
phroditum............... 24 |4 |+ . .| ol o] g 8
Luzula confusa............ 20 —}——H. ‘—|——{—‘ I P o, H—‘..‘..:—l— ol . 24
Veronica alpina............ 16].. ofes " L = G4
Veronica fruticans ......... 16 .. ‘l‘ N P O PO R ‘ ‘ .. Al
Cystopteris fragilis......... 12].. ;—}—‘:[! o “ o] .‘..“..—F . . 8
Taraxacum croceum ....... 8 ‘i,\‘—k—}-}‘ 1 Jq 8
Sibbaldia procumbens ... ... 8|.. “‘l‘*——i“H 8 1, 0 A PO Jl 12
Trisetum spicatum......... 8 ”—f—' 1 J 4
Antennaria alpina ......... all. ] ) A ) O S Y Fealfo-sis “ o e
Chamnerium latifolium. .| 4| ..|.. .. ...l DL |12
Silene acaulis.............. 1| SO O O O O O O P OO O P [ 5 O L O OO
Oxyria digyna®)........... R | “i"l“i""' cfee A e 32
Poa alpina................ N (R P ’—I——|— N R R R e e e e Y L
Epilobium lactiflorum. . . .. .. R + B R PO U | O O P O U 5 O (s
Minuartia biflora .......... SRV VO R O O ) U O Y Y D D 1 ‘ —|—‘ B T T DO
Cerastium trigynum........ | “ ‘ . i! N ‘.. S O O B R B .l 8
Arabis alpina.............. e 1 ‘ | [« o[- e : .. ‘ 4
Density of species ......... 6,2854\3‘2’3132534\463“ 3\" 0\1‘O|0 2(0//2,6
*) See footnote on p. 93.
Spectrum: (Table 15 and 16).
| = o kS g |3 ‘
sl EE? AR = sE f‘z’ﬁ Sl 2|l s
NS 5 7" &[4 |
| ! | 1 [ ‘\
28a (68°317| 200 SSV|35°| 3 | mould, ﬁnely: . | 7,8 1 41 | 31| 21| 7 il 0 8 | 15
‘ grained basalt.| | 1 ‘}
28h | — | — — | — 2| clay between| 21 395(3,95 33|57 10 0 0 90| 10
basalt | ‘ \
boulders ‘
29a | — | 160 | — |40° 3| finely | 18 616 62 ‘ 53| 2|20 0 0 97| 8
grained basalt |
29 | — | — | — | — 2 |clay between 21 264 2,6 ’| 34|48 17 0 | 0| 90| 10
‘ basalt 3
‘ boulders | ‘ j | ‘
2 | — | — | —|—|— — 9100{1,0 30| 70 0/ 0 0 80| 20
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line, downwards across the débris. In table 15 the first 5 circles lay in a
closed Taraxacetum. We see how the species vary very much in their
endurance of the changed conditions of the underground. A number of
these species cease at once, and new ones are added, the latter being the
most interesting in this context, as for instance Cerastium trigynum.
Laterin summer, in a place like this one, the plants are frequently exposed
to great drought, which may result in their dying (marked D). Table 16
shows the merging of a Salicetum herbaceae into the debris-vegetation.
Of the dominants in 29 a only Salix herbacea, Carex rigida and Polygonum
viwviparum are able to live for some distance into the débris, 29 b, but
there are some which occur with an increased F-percentage in the débris,
as for instance Luzula confusa, Chameenerium latifolium, Oxyria digyna,
Poa alpina, Eptlobium lactiflorum, Minuartia biflora, Cerastium trigynum
and Arabis alpina; these species are typical of the débris-vegetation.

The spectra of tables 15 and 16 show the interesting fact that the
Hemicryptophytes increase in number, the farther one penetrates into
the débris; from table 16 it also appears that the percentage of S-species
in certain places is apt to increase, when passing from a closed Salicetum
herbaceae to an adjoining débris-vegetation. It is difficult to reconcile
this with the definition of fell-field proper.

CARICETUM RIGIDAE.

It will first of all be necessary to realize that what ROSENVINGE —
when speaking of the country of the south coast — calls “grass-slope”
(Greesli) or “grass-field” (Gresmark) can not, or at any rate can only
with difficulty be compared with the two associations from Angmagssalik,
which Kruuse defines by the same words. Whereas there seems to be
some floristic resemblance between grass-field as used in the one case
and the other, it is as far as the grass-slope is concerned practically im-
possible to find any likeness; the dominant in Kruusge’s grass-slope,
Carex rigida, is not mentioned in the South Greenland community,
and the dominants in the latter, Anthoxanthum odoratum and Deschampsia
flexuosa, do not occur in Angmagssalik. The type of vegetation which
Kruuse calls “grass-slope’ is in the first place characterized by Carex
rigida, at any rate in the localities which I visited; in the vegetation in
question this species was so predominant as nowhere else, although it
is a very important constituent of most closed formations. Consequently,
it will be justifiable to define the Angmagssalik grass-slope as Caricetum
rigidae. KrRuust found that it was the supply of water which was the
decisive factor in the development or non-development of “herb-slope”
or “grass-slope’’; the latter — according to the said writer — occupies
sand slopes (with an inclination of 20—30°) of @olian origin, without

4*
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Table 17.

Caricetum rigidae G. L. 30 31 32 33
CAREX RIGIDA ............. A, G 100 100 100, 100,
CHAM/ENERIUM ANGUSTIFO-

L S S S e 6 60 60 G0 000 S0 5 6. S H .. 8 92, 5 88,
LUZULA SPICATA ........... A, H 64 28 12 16
JUNCUS TRIFIDUS .......... S H 60 —+ -+ 4
THYMUS ARCTICUS ......... S Ch | .. . 68 20
CAMPANULA ROTUNDIFOLIA | S H 20 68 56 44
CERASTIUM ALPINUM....... A, Ch 28 60 20 24
Taraxacum croceum ........... S H 12 20 40 36
Potentilla tridentata ........... S Ch 36 .. +
Salix artophila X glauca........ A, | Ch 56 o
Festuca rubra................. S i H | .. 32 ..
Poa alpigena.................. A, | G ‘ 28 4
Trisetum spicatum............. A, | H || 12 4 8 4
Viscaria alpina ................ A, ; H | 8 4 4 4
Erigeron uniflorus ............. A, ‘ H i 12 8 16 4
Agrostis borealis............... A, \ H ‘ 8‘ 16 +
Minuartia biflora .............. ‘ A, | Ch } 4 ¥ :
Cystopteris fragilis............. S | H | 20 . i
Gnaphalium supinum .......... Ay | Ch | 8 - |
Hieracium alpinum ............ S | H .. 8
Poa alpina.................... A, H 24
Polygonum viviparum.......... A, | G 24
Salix herbacea................. A, | Ch 4
Sibbaldia procumbens.......... A, Ch || 16
Silene acaulis.................. A, Ch | 24 s oe *
Thalictrum alpinum............ S H . o o 8
Sedum roseum*) .............. S H 4 .

Cladonia sp.................... Ac ‘ o - -+ +
Stereocaulon sp................ 3 } + +
ALCHEMILLA ALPINA....... S | Ch | mo|

*) Dropped into a clump of moss from the vegetation of the rock situated above it; appeared to
be able to live.

Spectrum (Table 17):

el 5| 3] B, i I

4O 1Z2El B 5 || = |8E| R 2Elslsls|slelsls
g = A g = z £ A

‘ |
30(68°10"| 120 | S | 0—10°| 2 |gabbro| 21 | 544 5,41(32|45(23( 0 |72|28|49
31 65°37"| 100 | SE | 5—10°| 3 | gneiss | 14 ‘384 3,816 |51(33| 0 65|35 54
32| — 120 | S |28—33° 2 —- 13 416 4,221 |55 (24| 0 |38 (6229
83 — |150 | S | 40° |2 | — | 13 |356|36 12|59 29| 0 44|56|36
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a constant supply of running water, where the underground water lies
deep down, and where in winter there is a constant, though not thick
(frequently at most 20 cm) cover of snow.

' Distribution. Caricetum rigidae seems, until now, only to have
been described from the region round Angmagssalik. If similar asso-
ciations are found in West Greenland, it may be said @ priori that they
are associated with the southern parts. The association has a pronoun-
cedly sub-arctic character; it occurred as fragment of an association
as far north as the Skergaard Peninsula in Kangerdlugssuak, 68°10’
(No. 30). H. ResvorLr-HoLMSEN mentions a Carex rigida grass-field,
rich in mosses, which, it is true, reminds somewhat of the said Green-
landic association, although no actual comparison is possible, and
NorbpHAGEN’s Carex rigida association is a snow-patch association,
which can be compared with my Salicetum herbaceae. Nevertheless, 1
think my Caricetum rigidae most closely associated with Norwegian
xerophilous grass-field, in which association group Caricetum rigidae
must be classed.

In table 17 four examples are given of the vegetation. No. 30
which, as mentioned above, is to be considered as an association fragment,
and in several respects distinguishes itself from the other investigations
was found as a strip of vegetation along a rocky wall facing south,
from which no water oozed. Nos. 31 and 32 are from “Elvbakker” at
Angmagssalik, No. 33, from “Udsigtsfjeldet” at Angmagssalik. In
Nos. 32 and 33 Chamenerium angustifolium is physiognomically domi-
nating; however, this species does not attain the same importance as
Carex rigida, its shoots being twice as far removed as the shoots of the
sedge (cf. p. 21). In No. 30 Juncus trifidus reaches a F-percentage of 60,
and may thus be imagined as forming a Juncetum trifidi, an association
which may make the basis of comparisons with Scandinavian and other
similar European associations. The character species of the herb-field,
viz. Taraxacum croceum, also occurs constantly in Caricetum rigidae,
which shows the relation between T'arazacetum and Caricetum rigidae.
However, Taraxacum did not thrive so well in the Caricetum, which in
the course of the summer became quite dry; at the beginning of September
it was entirely faded, and it looked as if most specimens had not flowered.
Caricetum rigidae was frequently rich in Cladoniae and Stereocaulon (see
Kruuseg, p. 248).

The spectrum shows that the vegetation is poor in species, with
Hemicryptophytes dominating, and in the latter investigations chiefly
subarctic species. The percentage of grass-like plants (M-percentage) is
particularly high in No. 31, but on an average also high when compared
with the same quantity in a Tarazxacetum crocei where it will be about
20 per cent.
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In the vicinity of Angmagssalik the vegetation covers very extensive
tracts; when approaching the settlement from the north it is this vege-
tation which, in the first place, gives one a feeling of being in more southern
latitudes. From a physiognomical point of view it resembles a Danish
community, and one is here confronted with a Hemieryptophyte com-
munity; the vegetation is not conditioned by the water flowing constantly
down from melting snow, but in summer it is reduced to the rain fall.
The association must presumably be described as bearing the character
of an oceanic association.

ALCHEMILLETUM ALPINAE.

In “Elvbakker” at Angmagssalik Alchemilla alpina occupied large,
densely covered patches in the vegetation of the southern slopes. It
frequently occurred together with the willow-copses and the heath, but
more particularly it formed extensive patches of vegetation, of the
shape of islands, in Caricetum rigidae. This is suggested in table 17 at
the bottom. That Alchemilletum alpinae is regarded as an independent
association, and is not merely mentioned as an important sociation under
the Caricetum is, in the first place, due to the fact that its shoots form
a dense cover of the character of heather, which to some extent conditions
a change in the number of species, and more particularly a reduction
in the frequency of occurrence of the species in the surrounding vegeta-
tion. It is, however, a factor of decisive importance that the association
may occur in localities where Caricetum rigidae is not recorded ; this was,
for instance, the case in Miki’s Fjord (No. 34) and as far as north as the
fjord north of Cape Ravn (68°31") where the photograph showing the
association (plate 1, fig. 2) was taken. Thus, the distribution of the
association on the east coast coincides with that of A. alpina; on the
west coast its northern limit is at Holstensborg. The association belongs
to regio arctica I. H. REsvoLL-HoLMSEN records a corresponding associa-
tion from Norway, also as larger or smaller patches in “xerophilous
grass-field”.

The association individual in table 18, No. 30, occurred just
below a rocky wall, from which no water oozed. The size was 50 m?2.
While sailing through Miki’s Fjord we saw Alchemilletum alpinae shining
brightly in vivid light-yellow colours, while the other Alchemilleta stood
out succulently green. The species occurring in the patch of vegetation
examined are nearly all species which are able to bear drought, more
particularly Agrostis borealis, Festuca ovina and Veronica fruticans. The
percentage of grass-like plants is high (34), which shows that it is related
to Caricetum rigidae. H and Ch are equal, and there is a high S-percentage.

In the particularly luxuriant heath at Miki’s Fjord I saw, in many
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Table 18.

Alchemilletum. alpinae G. L. 34
ALCHEMILLA ALPINA ... ... ... ... . ..., S Ch 100
Polygonum viviparim ................0iiinn.. A, G 40
Agrostis DOrealis - . v iesnceis s v sms e ve v son Ay H 40
Festuca ovina var. vivipara .................... A, H 32
Veronica fruticans................ ... ...t A, Ch 24
Salix arctophila X glaueca ...................... A, Ch 24
CareX SCIrPOIdea «......vovveoivsasneeosssvenn A, H 16
Epilobium lactiflorum? (vegetative) ............. S H 16
Trigetum. SPICATUTL « .o oo vis cnmmsme o coe o ms s w A, H 12
Bartgchia: alpila : .o wse s ss s vs smss assssss A, H 12
Jun U S b A S e e e e e S H 8
S 4 ) 1 R R P r SFE A, H 8
Luzula spicata............ ..ot A, H 8
Silene acaulis .......ooouiiiiiiii i A, Ch 8
Oxyria digyna (vegetative)..................... A, H 4
Saxifraga caespitosa ............ ... ...l A, Ch 4
Empetrum nigrum var. hermaphroditum ......... A, Ch 4
Cystopteris fragilis ......... ... ... ... oo S H 4

Spectrum: (Table 18).
. § =3 e ‘ g @ t B - E | - ‘ l
s |EB5| 8 | 2|5 3 |BE gl gl sl gl gl
S O|§%% B | Z| 5| " ||EE| Z|EE S| M| 4| |2 R
g s & | g% ‘ 2| 8 4 ‘ |
68°10" | 50 ! SSE ‘ 30°| 2 ‘basalt 118 364 3,6 45 4|11 ’ 0 |65 35 !1 34

places, fairly large tracts consisting of a Saliz arctophila x glauca-
~Alchemilla alpina association. The vegetation was 25 cm high; the Saliz-
leaves did not shadow Alchemilla to any great extent, but there was
nevertheless a distinct, incipient formation of layers. By tilting over a
large boulder in the midst of the vegetation one was able to form an
idea of the underground shoots. Saliz and Alchemilla sent their shoots
through the soil as two genuine Chamephytes (heather-types); apart
from that there were only great quantities of threadlike runners from
Poa arctica and somewhat thicker rhizods of Carex rigida, which more
particularly intersected the upper layer of soil (10—15 c¢m in thickness),
whereas the two Ch went much deeper. Finally, some stem-tubers of Poly-
gonum viviparum were identified, and close to the surface some runners
of Thalictrum alpinum which were very well shaded. In fact, a Chamee-
phyte-Geophyte-association. It was interesting to notice how farther
south, where the willow attained still greater heights and formed a heath-
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copse (table 4) Alchemilla alpina disappeared in the strong shade, while
outside the copses it formed, together with Saliz, a heath which was
quite similar to the one found in Miki’s Fjord.

4. Heath-series.
(Ericifructiceta (RUBEL 1930)).
I. Moist heath, rich in species, on slope facing south.

SALICETO-VACCINIETUM.

In d’Aunay Bay (69°05), slightly north of the area where the
actual Empetrum-Vaccinium heath begins, Empetrum was frequently
lacking in localities, where farther south it would be dominating, and
this often caused Salix arctica x arctophila x glauca to gain the upper
hand. A vegetation of this kind was investigated in one place (tablel19);
it is worth noticing that this place in every respect corresponded with
the locality, where farther south one would be sure to find Alchemilleta
or Taraxacetum crocet (fig. 26 B. 3). There is also only a minor difference
between such a luxuriant heath, rich in species, and the herb-field
association, and the transition between them is quite gradual. The
particularly high H-percentage is evidence of the relationship with the
herb-field, whose species also occur here as intermixtures. The northerly
position of the heath investigated is shown by the occurrence of a number
of species with a northerly distribution: Arnica alpina, Draba lactea and
Pedicularis lapponica. Nevertheless, the S-percentage is higher than the
A, -percentage.

As to the height attained by the vegetation see p. 35.

EMPETRETO-VACCINIETUM.

Moist con-sociation, rich in species, cf. No. 59.

As corresponding with conditions in Scandinavia, this name com-
prises a number of con-sociations (sub-associations); of great importance
here, as in Scandinavia, is a type without a bottom vegetation of lower
plants'), one type rich in mosses and one rich in lichens. These types,
however, are not so pronounced as in Scandinavia, and my material,
particularly of mosses from heath-associations, is not sufficiently large
to enable me to give a sociation-(Facies-) division of the heath, as the
one given by RuBeL 1930 (pp. 126—128). The Empetreto-Vaccintetum
type, which is given in tables 20 and 21, must rather be described as

) The most common type in the Alps (Du Rierz 1924. p. 92) perhaps also
in Greenland.
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Table 19.
Saliceto-Vaccinietum G. L. 36
: B \
SALIX ARCTICA x ARCTOPHILA x GLAUCA. A, Ch ‘ 80
VACCINIUM ULIGINOSUM (var. microphyl.) ... A, Ch ‘ 2
SEDUM ROSEUM...... .. ... ... S H 64
Pedicularis lapponica ........... ..., Ay H 36
Antennaria alpina......c.coceivsisssecasassoses A, Ch 28
Cerastium alpinum ........cociviviiniirennnsas A, Ch 32
Potentilla, Crantzil. ......convenennmenenvoneain, S H 24
Polygonum viviparum ............ ... A, G 24
Poa arctica........... ... .. i il A, G 20
Veronica alpina ..............oiiiiiiL, A, H 20
Sibbaldia procumbens........... ... ... .. ... A, Ch 16
Trisetum spicatiim ....ccocusniesiospmnsncicsss A, H 16
Poai QIPIng . :eee it via o sz sins sieimsias s s 1T 8 A, H 16
Hieracinm alpimuiml, . oo el ol elasio ee o ale oo S H 12
ATNICA AIPINA . . . - oz o e inimaieas 2 o b o e s ' ) o 5 A, H 12
Veronica fruticans................ ... ... ... ... A, Ch 12
Juneus trifidus. ... S H | 12
Euphrasia latifolia.......... ... ... .. ... A, Th 8
1D o Y R P : A, Ch 8
Minuartia biflora. . ... ...ccescoms0smmesesenasin A, Ch | 8
Saxifraga COTMUA .« o vt ossws sz ssios s aseaones A, H | 8
Saxifraga DIVANS . ..o e v maiie 5t tinie me i s A, H 8
Carex| seirpoidea; ... L i Ll A, H 8
Cystopteris fragilis ................. ... .o ... S H 8
Salix herbacea .......... ... .. ... .. ... ... ... A, Ch 8
Tuzula spicata. . .o ai v i i v, A, H 8
Silene acaulis ......... ... i A, Ch 4
Bryanthus coeruleus .............. .. ......... A, Ch i 4
Taraxacum Croceum. .............c..cuveneunnn. S } H {‘ 4
Spectrum: (Table 19).
| E o £ ‘ é ‘ & = » 5 2, ;

s| 7 |=8% 2 | %= Z = g.g S I -2 B [ SO P I S -
36 169"05’} 310 | SSE}| 35° | 3 basalti‘ 29 | 580 | 5,8 | 47 \44’ 7 \ 2 ‘ 7 J372121

being rich in mosses, seeing that there are often, though not as a rule,
a fairly great abundance of them; what I have used as a basis for grouping
the individual investigations is, consequently, neither the abundance
nor the species of mosses, but the common conditions under which the
vegetations occurred. The common conditions are here, in the first place,
the moisture and secondly the southern exposure and the inclination.
In Nos.37, 38 and 39, the inclination is less than in the following investiga-
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Table 20.
| | ‘ ‘1 1 J\ |
Empetreto-Vaccinvetum G. L | 37 i 38 | 39 40 ‘ 41 | 42 ‘ 43 I 4+ | S
| | | | | i |
EMPETRUM NIGRUM var. i ‘ ‘ ‘
HERMAPHRODITUM.... A,  Ch 100 92 68 100 1100 | 92 100 | 80 | 8
VACCINIUM ULIGINOSUM 1 ; ‘ ;
var. MICROPHYLLUM ... | A, | Ch |68 100 88 | 56 | 88 | 64 /100 | 88 | 8
SALIX ARCTOPHILA x
GLAUCA ........ooenn. Ay Ch 12 48 32|72 40 68| 24168
POLYGONUM VIVIPARUM | A, G 24 | 48 12 (12 20 | 68 | 92|32 8
CAREX RIGIDA .......... A, | G 36 64 48 |36 12 .. 60| 4|7
CAREX SCIRPOIDEA ..... A, | H ee e oL 4016 |32 524
SCIRPUS CAESPITOSUS var. ‘ ‘ ‘
AUSTRIACA ............ S H ce L ee v e .| 8 12) 96| 3
DIAPENSIA LAPPONICA.. A, Ch .. .. 60 .. R RN R 1
Agrostis borealis. ........... A, | H vo | we | s | 4 ‘ .o .. | B2 813
Antennaria alpina .......... 1 A, Ch o) Lo | oo |44 .1
Bartschia alpina............ “ A, | H T ‘ 12 4|16| 8| 4
Betula nana................ 1 A, Ch S .. | 28 ‘ R 1
Cerastium alpinum.......... | Az | Ch || .. | | .o |16 .. |36 | .. ..[2
Cham@nerium latifolium . . . .. [ A, | H 48| .. 4 ‘ 4.8
Chamenerium angustifolium . | 8 H 20 ‘ os (1
Hieracium alpinum ......... ‘ S H 4| .. 428 4|4
Juncus trifidus ....... ... | S H 8l .. .. 4120 12124 ..15
Pedicularis flammea......... A,| H S I e I [ 4 | b6 1} 2
Bryanthus coeruleus ........ A | Ch || .. | ..| .. ].. |12 16 | 2
Salix herbacea.............. A, Ch ‘ 36 | 12| 16 | 12 8 81 ..16
Silene acaulis............... Ap| Ch ||+ | .. ..|..] 4| 8| 8|32]5
Tofieldia palustris........... Ae | H || o] o] o] 12622
Alchemilla alpina........... S Ch * o4 16 | .. || .. | 2
Alchemilla vulgaris ......... S H * 12 ..1
Campanula rotundifolia. . . ... s | H | 4 1
Cassiope hypnoides ......... A,| Ch 8, 8 .. | 2
Carex nardina.............. A, H f 4 [ -1
Carex cappilaris ............ A, H .. | 41
Cystopteris fragilis.......... S H 4 | .. 1
Epilobium lactiflorum. .. .... N H 1 o | 8 1
Erigeron uniflorus .......... A, | H “ 4 | |1
Festuca ovina var. vivipara.. | A, H :l 4 f 1
Festuea rubra.............. S H i‘ 24 - 1
Gentiana nivalis............ S Th ‘ o 8 | | 1
Juniperus communis ........ S Ch | 81 .. | 1
Loiseleuria procumbens. ... .. A, | Ch | .. 8 | 1
Luzula confusa............. A, | H : 40 8| .. 2
Luzula spicata ............. A, | H || .. | ..} .. | 4|..]16]20 3
Lycopodium alpinum........ Ay | Ch || oo | oo ] oo | oo ool ]2 .. |1
Lycopodium Selago ......... A, 1 Ch | .. | .| «o | .| oo .. ‘ .. 201
Pedicularis hirsuta.......... Ayl H ||| 8 wo o | o | ee ]l
Pinguicula vulgaris ......... S| H | o] | o] o] |I86]12

(Continued next page).
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Table 20 (continued).

Empetreto-Vaccinietum ‘ G.| L. |37 38|39 40 41|42 |43| 44| S
] |
Poa alpigena............... A, | G B R I - T R I B 1
Poa alping. . .sccocieonveas A, H .. | ..|..|..]..]16 41 . 2
Potentilla Crantzii .......... s |onm)| .. | .. | .. | .. 4l .. |1
Potentilla tridentata ........ ‘ S| Ch|f..|.|.. |12 A R R
Sedum roseum ............. | S H ere e (R e 2 ‘; ST ([ §
Saxifraga oppositifolia....... | Ay | Ch || .| oo 4] oo | o] o] oo 1
Sedum annuum............. ‘ S Th || .. | oo | oo | o | -+ |20 .. ‘i L1
Sibbaldia procumbens. . . . ... | Ag| Ch | .. | ..].. LA 42
Taraxacum croceum . ....... | 8 H | ... - 16 | 1
Thymus arcticus............ S Ch | .. | ..|.. 4 R 1
Trisetum spicatum.......... ‘ A, | H ‘ 7 O U [ 4| 4 [ - 3
Veronica alpina............. | A, | H PO RPN O O O I | 1
Veronica fruticans .......... | A; | Ch o4 12 | 2
Viscaria alpina ............. | A, H P R ‘ 4 12 2
Cladonia coccifera ..................... A T T I o R P |
Cladonia elongata...................... .. R (e N . | 120 ..
Cladonia mitis........... ... ... .. ... U I T I T 4 48
Stereocaulon alpinum .................. + |+ .. ]+ ‘
Aulacomnium palustre ................. ‘ U R O O R R I (|
Drepanocladus lycopodioides............ [ !
Philonotis tomentella................... 8o —+
Bryum cirrhatum...................... S I I B e [
Scapania hyperborea................... S T L I
Nardia scalaris ........................ ‘ .. -+ ;
Cephaloziella sp................oooiuun. + |
Spectrum: (Table 20)

i . é 3| 8 g 2 ‘ s .| 8|8,
s| 5 |E&5| 8 % g1 =7 |88 &t S 22828
A% |53 & = Z “ |E2| E |28|E|R|%|E|<|< |2

T g R A k: = 2 | & & .

| |
37 68°10’§ 80 “VSV 10°—15°/3—4 gabbroh 11 |300(3,0(/76| 5(20| 0 |0 | 97 3
38 | — | 150 |SSV| 10° 3 | basalt | 9 388|3,9(67| 4|29/ 02|98 0
39 68°15'| 15| S | 0°—5° | 3 gneiss | 9 |376(3,8 711316 0/ 0 100, 0
40 |65°87°| 120 | S |28°—33° 3 | — 26 (4562 |4,6 71|18 (11| 0| 0 | 81 19
41 |68°14"| 325 | S |20°—45° 3 - 14 |3723,7|790 22| 8| 0| 0| 95 5
42 168°31"| 300  SSV|30°—45°(3—4| basalt | 19 |484 | 4,8 |61 |21 (14| 4 | 0 | 86 14
43| — | 180 | —|35°—40°3—4 — 29 | 748 17,5 ((45(34120| 1| 0 84| 16
4“0 — ‘ — | — |30°—40°|4—bH| — 16 | 588 5,9 i 40 54| 6, 0] 0 77/ 23

tions, for which reason the number of species is smaller. There are
hardly two patches of heath which are entirely alike, so great is the
abundance of sociations (micro-associations, Facies, c¢f. Du Rrerz, 1930)
in a Greenland heath-slope. Within Taraxacetum crocer there are, it is
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true, many sociations, but perhaps not to the same extent as here in
the luxuriant, moist heath. However, before entering into the more
elaborate details, I will examine the association in broad outline.

Distribution: The association, it is true, occurs sporadically in
Greenland, even very far to the north, but the luxuriant Empetrum-
Vaccinium-heath, rich in species, which is mentioned here, belongs in
the first place to regio alpina I (THORE FriES 1917) and to regio arctica [
(T. B. 1933). Farther north Cassiope tetragona prevails. Similar associa-
tions with the same two dominants occur in Scandinavia and the Alps
as well as [.1. in Kamtchatka (HuLTgn I, pp. 27—28).

Vanr (1913) mentions Empetrum-heath, where Vaccinia are hardly
ever wanting, and under Moosreiche Empetrum nigrum-Assoziation
Tuore Fries (1913) mentions an association, which reminds one of the
Greenlandic association in question, by Empetrum and Vaccinium uligi-
nosum being most frequent. As a rule these two species, so predominant
in Greenland, do not seem to be of such great importance in Scandinavia
and on Iceland, owing to the presence and competition of the other
heather species. Nevertheless there are sufficient localities in Scandinavia,
where the likeness with this heath type is great; least favourable for a
comparison are conditions in the heath rich in lichens, these being scarce
in Greenland as compared with Scandinavia (Ly~Nce 1932, a). In the Alps
the Empetreto-Vaccinietum is mentioned by Du Rierz (1924 p. 70) and
Braun-Branquer and JeExxy (1926); here it occurs in numerous
sociations throughout the alpine chain. From a floristic point of view
the latter has not many species in common with Greenland, but the
genera are very largely the same.

In his mention of the Scandinavian heath RtBEL has the following
remark: “Die Arten wechseln in der Vorherrschaft und in der Regel-
miissigkeit des Auftretens stark, aber in der Moglichkeit des Vorkom-
mens sehr wenig.” — — “So begegnen wir in der Empetrum-heide sehr
viel Vaccintum uliginosum, aber auch zwischen den Myrtillus-stocken
fehlt es fast nie.” Somewhat similar conditions are to be found in the
heaths which I saw in East Greenland, where one always wonders at the
heterogeneity of the vegetation; as a rule Empetrum and Vaccinium
were rather equal and occurred constantly, even though in patches I
frequently saw one or the other prevailing.

At the present time it is impossible to say whether this type of
Empetreto-Vaccinietum is most European or most American in its com-
position. Perhaps it is a type which is associated with Greenland, and
even here there are so many differences between the different regions that
a much more complete collection of material will be necessary, before
it is possible to say anything for certain (see WarMING, 1888, pp. 66—68).

Dominants. The principal species constituting the heath is, be-
sides Empetrum and Vaccinium, Saliz arctophila X glauca; as to herbs
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Polygonum viviparum, Carexr rigida and Carex scirpoidea frequently
dominate. Where the soil is particularly moist, Scirpus cespitosus var.
austriaca also occurs, forming a Scirpetum, No. 44, which will be mentioned
separately. In a single locality on a gneiss foundation Diapensia lapponica
occurred as a dominant, No.39. See, further, table 20.

Constants. In accordance with BrocaMaNN-JEROScH | apply the
term “constants” to the species occurring in more than half the
individual investigations. In table 20 only 8 investigations are recorded,
but in table 21 there are 12 further investigations of various Empetrum-
Vaccinium-heaths or closely allied associations, where the frequency
of the species is only estimated in the usual manner and indicated by a
series of figures b—1 (as in Braun-BranqQuer, 1928, p. 26), and this
together with the 8 investigations recorded in table 20 make a fairly ad-
equate foundation for forming a judgment of the constancy of the species.
The individual investigations were undertaken at Cape Daussy (a), at
the fjord north of Cape Ravn (b, ¢), at Miki’s Fjord (d, k), at Kangerd-
lugssuak (e—j) and Tugtilik (I)*). The result is that there are 9 constants,
12 accessories and a great number of species with a constancy of less
than 5. In other parts of Greenland an investigation of this kind will
give a picture, often essentially differing, of the constants of this heath
type, and it will be interesting to compare these conditions with what
is to be found elsewhere.

Character species. As species with a high “Treuegrad” may per-
haps in this association be mentioned: Bryanthus coeruleus, Lycopodium
alpinum, L. annotinum. Some species, which will be mentioned later
on under Scirpetum ceaespitost, seem confined to this association. For
that matter, it is a question whether it is at all possible in the Green-
land communities to speak of character species in the sense in which
this term is employed by the Swiss botanists; I personally think that
conditions in Greenland resemble those in Scandinavia, ¢f. NORDHAGEN
(1928) pp. 89—90; compare also Gasewsk1 (1932 p. 197).

In tables 20—21 about 60 species are recorded, only Tarazacetum
crocet attaining a similar number. Besides these species Kruuse in a
similar vegetation at Angmagssalik found Coptis gronlandica, Pirola
minor, Phleum alpinum, Woodsia ilvensis, Draba incana, Hieractum
hyparcticum and Deschampsia flexuosa. None of these, however, are of
any importance in the vegetation.

The spectrum, p. 59, shows the naturally great preponderancy of Ch,
and that H and G are equal; further, it shows that the vegetation is com-
posed of almost exclusively arctic species with a wide distribution within
the arctic area. On the other hand, in spite of the great intermixture of

1) Owing to the insufficiency of the time at my disposal it was unfortunately
impossible to complete the investigations in all cases, nor were the areas of investiga-
tion all of the same size.
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Empetreto-Vaccinietum, Scirpetum cespitost bears a somewhat more
southern stamp, in that that H prevails and the S-percentage is 23.

Besides the mosses mentioned in table 20 other species were
collected in various localities in moist heath, rich in species, viz. Blepharo-
stoma trichophyllum, Cephaloziella Starkii, Lophozia alpestris, L. Kun-
zeana, Oncophorus wvirens, Pohlia nutans, Polytrichum juniperinum,
Sphagnum plumulosum; the latter species, as well as Aulacomnium
palustre were of particularly frequent occurrence farthest out on a
terrace, where the moisture gathered in order to drip down to the next
one; in such places the heather-plants grew in large moss-cushions,
fastened at the top, which hung from the rocks like dripping sponges.
In other places the moss-layer had almost entirely disappeared; lichens
play practically no part in this type of heath.

In order to give an impression of the “Deckungsgrad” i.e. degree
of covering, and “Héufungsweise” (Soziabilitit) of the heath-plants,
and to show the interchange and fusion of some of the sociations and
associations, I undertook a few investigations of typical squares, as
a rule 1 m?2 large, and by means of a measuring tape | drew an exact
picture of the vegetation. This method must necessarily make a good
foundation for comparisons, but is slow in use; however, such figures
give important details, which are difficult to describe and are not brought
out by the determination of frequency. Everywhere in the figures
the black patches stand for stones or boulders, the white
patches for soil devoid of vegetation or gravel.

Examination Nos.4b and 46, fig. 9. Empetreto-Vaccinietum.

No. 45 fig. 9 to the left. 1 m? luxuriant, moist heath, 260 m above
sea-level. Incl.: 45° SSW. Fjord north of Cape Ravn. Horizontal hatching:
Uniform cover of Empetrum, Vaccinium, Carex scirpoidea and Polygo-
num viviparum. Cross-hatchings Saliz arctophila x glauca. A dense tuft
of Silene and a larger plane with Juncus trifidus visible. H = Hieracium
alpinum, B = Bartschia alpina, V = Veronica alpina, T = Tofieldia
palustris, Tx = Taraxacum croceum, C.r. = Campanula rotundifolia,
A = Antennaria alpina, E = Chamanerium latifolitum, L = Luzula
confusa. Black dots = Stereocaulon sp. 16 phanerogams.

No. 46, fig. 9 to left. 1 m? luxuriant heath, somewhat drier than
No. 45, 320 m above sea-level. Incl. 45° towards south. “Lomsgen”
(i. e. divers’ lake) in the interior behind Watkins Fjord. Horizontal
hatching = Vaccinium and Empetrum. Cross-hatching = Saliz arcto-
phila glauca. Hatching with small circles = Loiseleuria procumbens;
hatching with vvvv = Bryanthus coeruleus; black dots = Stereocaulon
alpinum; G = Carex scirpoidea; P = Polygonum viviparum and J = Jun-
cus trifidus. 8 phanerogams.
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Table 21.
la| b lelaleltiglnfifilk] 1 |
Lat. N. 68° ............ Min: 437 31" |31 10’120’ 20/ 20’ 14’/ 15’ 15" 10/ 66"20"1? g
Height in m above sea-level. . 250 400 1260 100 70 | 90 120‘325 445445 40| 100 Mg g?:
HXPOSUTel - i SE| SSV |SSV| S ‘SE SEfE| S |S|S |V S “ggf’:
Inclination .................. |35°| ca. 85° | 45°|40°20°20°|15° 40°|30°30° 15°/ca. 35° 52
9 Constants: ‘ ‘ L :}
Empetrum nigrum var. her- | 1 J
maphroditum .. ........ |Ch| 4| 4 54 4(5/4|5 56|56 5 ‘ 20
Vaccinium uliginosum var.| ‘ I
microphyllum ......... 51 Ch| 5 4 515 b5 5|5 b 4 | 5|4 4 H 20
Polygonum viviparum....|[ G | 4 5 5 414 5|53 /443 3 120
Salix arctophila X glauca. | Ch | 4 3 4 /5 53|33 413 3 |19
Carex rigida............. |G 4] 4 | 422 i, 511 8 |15
Salix herbacea........... | Ch| 3 5 . [ 4].. [oo].. (24| 2 |12
Carex scirpoidea......... ‘ H | 4 \ 2 314]21.. 3 |10
Juncus trifidus .......... | H | .. ~c 3 |.. 2 211 2 10
Bartschia alpina......... H 1 1 1 |2].. 1 2 |10
12 Accessories: | i
Hieracium alpinum ...... | H .. - 3114 .. 2 3 9
Bryanthus coeruleus ... .. Ch| 2 1 1. 3 2 1 8
Silene acaulis............ Chi 1 o 2 L., - 2 | 8
Cassiope hypnoides ...... Ch| 2 b) - 2]..] 1 1 6
Cerastium alpinum....... Ch 3 2 - T3 1 .. |l b
Antennaria alpina ....... Ch 1 i R 1 1 “ b
Alchemilla alpina. . ...... “h 14 [..] .. 3 | 5
Sedum roseum .......... H 3 1 e 1 )
Tofieldia palustris........ (H . 1 50| (e 1| 1 ‘ b
Scirpus c@spitosus ....... | | H .. U 3.. 1 | b6
Diapensia lapponica. ... .. | Ch | 14 i 311l..1 1 | 5
Trisetum spicatum....... H |2 1 \ o | 1 5
Further: ! ‘
Pedicularis flammea...... H|.. oe R | 2 .1 4
Poa arctica ............. |G |5 4 1].. 1 1| 4
Luzula confusa.......... H 1 R I 1] | 4
Luzula spicata .......... H R P 1| .. || 4
Loiseleuria procumbens... | Ch e 1 1|1 L] 1 4
Chamenerium latifolium.. | H 1 .. | .. 4
Campanula rotundifolia...| H | .. 11 ; .. ; 3 4
Lycopodium Selago .. .... Ch| 1 2T 25 RPN R B | 4
Lycopodium alpinum. .. .. Ch| . Sl 2 .. 1 3
Lycopodium annotinum ..  Ch | SRR 1] .. ‘ 1 9
Saxifraga oppositifolia.... Ch| P D I I | SRS 4
Saxifraga aizoon......... Ch | 1 SRR I U R N 2
Rhododendron lapponicum = Ch ‘ 3 .. ‘ 1 || 2
Pinguicula vulgaris ...... il Ll O S T -
Elyna Bellardi .......... H 11| 4 ; ‘ | 3
Carex cappilaris ......... 'H |1 (e 2
Carex microglochin ...... G . L1 1
Arabis alpina............ H . 1 ‘[ .. ‘! 1
Juniperus communis ..... Ch . l . 1 i 2
-+ 23 species mentioned in } “
table 20. i ‘
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== 77 XN = [
a b ¢ d e f

Fig. 10. Explanation in the text.



|AY Studies on the Vegetation of the East Coast of Greenland. 65

Examination No. 47, fig. 10. Mosaic of sociations.

1 m? moist luxuriant heath. 445 m above sea-level. Incl. 30° towards
south. In the inland east of Watkins Fjord. Hatchings: a = Rhodo-
dendron lapponicum; b = Diapensia lapponica; ¢ = Elyna Bellardi;
d = Scirpus caspitosus var. austriaca; e = Vaccinium uliginosum;
f = Empetrum nigrum; g = Loiseleuria procumbens. Letters: C = Carex
scirpoidea; P = Polygonum viviparum; T = Tofieldia palustris; V = Pin-
guicula wulgaris; X = Pedicularis flammea; L = Lycopodium Selago;
black dots = Cladonia. 13 phanerogams.

There are here at least two entangled sociations, one consisting of
Vaccintum, Empetrum, Loiseleuria and Carex scirpoidea, cf. No. 45, one
consisting of Vaccinium, Empetrum with Scirpus caspitosus, Pinguicula,
Tofieldia, Pedicularis flammea and Lycopodium Selago, cf. Nos. 44 and 52,
or with Rhododendron, Diapensia, Tofieldia and Pinguicula, which
Kruuse (1912) records as a characteristic heath-sociation on the surface
of outstanding crags, where the soil is moist, because the rocky ground
holds the water without causing stagnation, there being a free flow
down the side of the rock. In the figure one sees the projecting flat
boulders on the same level as the vegetation, quite as in the fjord north
of Cape Ravn (fig. 13); here Scirpetum ceaespitosi was also often associated
with such places, where the rock close below the vegetation pressed
forth the water, so as to make the earth a slimy, clayey mass (figs. 13—14).
In both places Pinguicula was seen to favour the moistest places,
where the stone crops out of the soil; perhaps Pinguicula is also better
protected in these places or prefers them, because the fighting power
of the heath-plants is reduced here. FElyna Bellardi and Cladonia
presumably ought to be regarded as a third sociation in this one m2.

Examinations Nos.48 and 49. Fig. 11.

The two examinations have that in common that they form the
transition to snow-patch-heath-associations. Everywhere in the heath
little depressions are to be found, some quite small, and wherever this
happens, the typical species viz. Salix herbacea, Carex rigida, Polygonum
vwiparum and Cassiope hypnoides occur with increased frequency in the
small patch, or else predominating in patches in these small depressions.
No. 48, fig. 11 to the left is from d’Aunay Bay, 150 m above sea-level.
Incl.: 50° WSW. No. 49, fig. 11 to the right is from the east coast of
Kangerdlugssuak, about midway of the fjord, 70 m above sea-level.
Incl.: 20° SE. Hatchings: a = Vaccinium; b = Saliz arctophila x glauca;
¢ = Salix herbacea; d = moss-cover; e = Peltigera rufescens; { = Hie-
racium alpinum; g = Empetrum and h = a homogeneous mixture of
Saliz arctophila x glauca and Saliz herbacea. Letters: P = Polygonum
viviparum; C = Carex rigida; P.c. = Poa cenisia (arctica); T = Tri-

104 )
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setum spicatum; F = Festuca ovina var. vivipara; S = Saxifraga tenuis
and O = Ozyria digyna. In both areas of investigation there was a distinct
layer of moss below all the phanerogams; in No. 48 (fig. 11 to the left)
this cover consisted of Anthelia juratzkana, Aulacomnium palustre, Ble-
pharostoma trichophyllum, Bryum cirrhatum, Lophozia Kunzeana, Onco-
phorus wvirens, Pohlia nutans and Polytrichum juniperinum; in No. 49
(fig. 11 to the right) of Aulacomnium palustre, Cephaloziella Starkii, Lopho-
zia alpestris, Oncophorus Wahlenbergit, Pohlia nutans og Polytrichum
juniperinum. In No. 48, a total of 8 phanerogams and 9 cryptogams; in
No. 49, 7 phanerogams and 6 cryptogams. Both are characterized by
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Fig. 11. Explanation in the text.

the two Saliz-species, No.49 furthermore by Hieracium alpinum,
which in this place was unusually great and beautiful. In No. 48 it is
seen once more that the plants prefer to grow close to the stones.

Examinations Nos. 50 and 51, fig. 12.

In his description of fell-field Kruuse mentions that there are
constantly snow-bare patches round all large boulders and to wind-
ward of rocky walls. This condition in a heath may cause the presence
of associations, or fragments of such, which are fit to endure hoar frost
and wind in places nearest a mountain side, where conditions might
otherwise seem suited for a herb-field. This was, for instance, very
clearly the case with the Loiseleurieto-Vaccinietum, which was to be
found east of Watkins Fjord (No. 60). Similar conditions seem to prevail
in some localities on the east coast of Kangerdlugssuak; the two examina-
tions shown in fig. 12 were made in this place, and represent two examples
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of a transition from dense Vaccinium-heath to a more open vegetation,
where stones or (in No. 50, fig. 12 to the left) a low boulder project.
Here, nearest the boulder or between the stones, there is an Elynetum
or an Elyneto-Diapensietum in miniature. Elyna Bellardi (myusurotdes)
is described, for instance by Braun, as “die windharteste Glumiflore
des Gebietes und wohl der Schweitzeralpen iiberhaupt”. OSTENFELD
and LuxpAGER (1910) record the same thing with regard to Elyna in
north-eastern Greenland, where it is also described as being “often snow-
less during winter”. However, Vaccinium uliginosum var. microphyllum

Fig. 12. Explanation in the text.

is known to prevail in such localities in Scoresby Sound, where the
heath is swept bare of snow in winter (Hartz), so that it is difficult to
decide whether Elynetum or Vaccinietum in Nos. 50—51 is barest of
snow; perhaps the conditions for snow-covering are the same, and the
difference is caused by the fact that the power of competition of the
Vaccinium is weakened near the stones; the latter supposition seems to
be borne out by the occurrence of Sedum roseum in No. 50.

No. 50 (fig. 12 to the left): 90 m above sea-level. Incl.: 15—20° SE.
No. 51 (fig. 12 to the right): 120 m above sea-level. Incl.: 10—15° to-
wards east. Hatchings: a = stone or rock; b = gravel or earth, bare
of vegetation; ¢ = Vaccinium uliginosum (+ Polygonum viviparum);
d = Elyna Bellardi; e = Diapensia lapponica; { = Salix arctophila
X glauca. Letters: A = Antennaria alpina; Ca = Carex capillaris,
C = Carex scirpoidea, P = Polygonum viviparum; R = Rhodiola rosea

5*
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(Sedum roseum); S = Saxifraga oppositifolia; the rings = Carex rigida;
the asterisks = Poa arctica.

In No. 50 12 phanerogams, in No. 51 5.

With regard to other heath-sociations or variants of the heath
see No. 39, the summary pp. 80—81 and Kruuse 1912.

SCIRPETUM CASPITOSI (S. Austriaci).

(Recorded here, because the association chiefly occurred as an inter-
mixture in heath).

In the fjord north of Cape Ravn (68°31’), the place on the east
coast where I found the most northerly occurrence of Scirpus caspitosus
var. austriaca, this species here and there formed associations, viz.
particularly in two types of localities, one near a steep wall, where it
was very wet, with water dripping from above, and another farthest
out on the terraces, where the rock approached the surface of the earth,
and the water consequently came out again. In the first locality Scirpus
might prevail entirely; in the second it had to share the space at its
disposal with a number of other species; thus, Vaccinium and Empetrum
occurred with great frequency (No. 44), but everywhere they gave the
impression of being left over from an earlier Empetreto-Vaccinietum, as
the Scirpetum, on all sides and upwards, was surrounded by this associa-
tion, and the two heath-shrubs in the Scirpetum were frequently rather
sickly in appearance. Of species, which thrive particularly well to-
gether with Scirpus and, therefore, belong to the association I mention:
Carex scirpoidea, Pedicularis flammea, Tofieldia palustris, Pinguicula
vulgarts and Cladonia mitis. Of these perhaps Pinguicula has a high
“Treuegrad”. The mosses (see No.44) were of secondary importance.

Fig. 14 represents examination No. 52, fig. 13 (1 m2 180 m above
sea-level. Incl.: 30° WSW, 68°31"). Vertical hatchings indicate a
homogeneous mixture of Scirpus, Vaccintum, Empetrum and Cladonia
mitis; B = Barischia alpina; C = Carex scirpoidea; L. = Lycopodium
Selago; P = Polygonum viviparum; S = Silene acaulis; St = Stereo-
caulon sp.; T = Tofieldia palustris; V = Pinguicula vulgaris; X —
Pedicularis flammea. Between the boulders in the middle there was a
little moss. Pinguicula favours growing right up to the boulders.

As one of the elements which in certain localities in moist heath
form a mosaic of different sociations, I have already under No. 47
mentioned a Scirpus-sociation, and in Tugtilik I also saw Scirpus in
moist localities in the heath, frequently together with Pinguicula and
Tofieldia and several of the species mentioned above.

From West Greenland WaRrMING records Scirpus caspitosus as be-
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longing to the grass-moor vegetation; it is doubtful whether the said
association from East-Greenland quite falls under this category; (see
also RosEnvinGE, 1896). The only place in the literature on the subject
where I find something corresponding to the vegetation in Nos. 44 and 52
is in ResvorL-HoLMsEN, who mentions a Scirpus caspitosus association
growing on sloping rocky ground in Jotunheim, 1150 m above sea-level
(Scirpus ceaspitosus, F-percentage 100; Betula nana F-percentage 68;
Tofieldia palustris F-percentage 68; Pinguicula vulgaris F-percentage 52)
and also in NorpHAGEN 1928, pp. 407—410. Further, MoLHOLM HANSEN
mentions a “Hallamyri” (Wellmyr) at Leekjamot on Iceland, where
Scirpus, Tofieldia and Pinguicula occur with F-percentage 76, 56 and 44,
besides a series of very frequently occurring species, among which
Carex microglochin (F-percentage 80). 1 mention the latter because this
species in Tugtilik was found in a place where the water came out,
oozing down over an inclined mountain slope, and here also Scirpus
and Pinguicula occurred.

As to the spectrum of No. 44 see p. 59, where Scirpus dominates
entirely, we get an association with 100 per cent H and 100 per cent
S! The distribution of Scirpus cespitosus is mentioned in T. B. 1933,
pp- 46 and 51.

II. Heath-associations making no special demands as to a
favourable habitat with southern exposure.

Before setting up the different associations it will be practical to
mention the individual investigations separately.

Table 22 shows 3 associations, which grew in closely adjoining
localities in the valley north of Cape Daussy; the underground was here
moving soil, and there was only a closed vegetation in the neighbourhood
of the large stone rings, which had formed in that place (figs. 1 and 15).
The plane, on which the vegetation was found, sloped gently towards
the sea shore; farthest up the motion in the soil seemed to be the least
(the driest parts), and greatest lowest down (the moistest parts); No. 53
corresponds with the former locality, No. 55 with the latter, while No. 54
lies in the middle. The transition from one type of vegetation to the other
was entirely gradual, and the three examinations were undertaken in
such a manner that there were 100 m between each. Farthest up there
was a closed heath-vegetation along the stone rings, and besides there
grew scattered herbs in the central parts of the soil between them;
lowest down the vegetation only consisted of scattered herbs, growing
both along the stones and out in the central parts. Thus, there were two
associations along the upper line, a heath and an open vegetation of



1A% Studies on the Vegetation of the East Coast of Greenland. 71

herbs in the central and moistest parts. The heath (No.53) can be
characterized as Saliz arctica X arctophila x glauca-Vaccinium uligino-
sum-association rich in lichens, the most frequently occurring herbs in
the central parts being Luzula confusa, Saxifraga cernua and S. nivalis.
No. 54 still had the character of a heath, but was somewhat richer in
mosses and resembled snow-patch-heath associations, as Salix herbacea,

T. B. phot.
Fig. 15. Heath on slowly moving soil. The valley at Cape Daussy. From the fore-
ground to the stick 15 m (the length of the measuring tape).

Polygonum viviparum and Carex rigida were frequently seen together,
and Cassiope hypnoides in certain localities (fig. 16) formed small carpets.
The chief species growing in the central part of the soil between the stone
rings were Saxifraga cernua, Sagina intermedia and Poa alpina. The
lower vegetation (No. 55) was entirely scattered and thus comes under
WarminG’s “fell-field”, though it should rather be characterized as a
snow-patch association (Salix herbacea, Cerastium trigynum, Ranunculus
glacialis, R. pygmaeus and Oxyria). Several herbs increase in frequency
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Table 22.
! G. L. | 53 54 55
‘ |

POLYGONUM VIVIPARUM......... i A, G 68 40
SALIX ARCTICA X ARCTOPHILA x

GLAUCA ... iieneisiasscssssssssss | A, Ch 64 28 4
Vaccinium uliginosum v. microphyllum. A, Ch 56
Empetrum nigrum v. hermaphroditum . = A, Ch 20 os b
Salix herbacea....................... A, Ch 12 44 20
Carex TIZIA . o vniieos s ueiale s ool e e ai kel A, G 12 16 e
Luzula confusa...................... A, H 8 28 16
Silene acaulis................o. A, Ch 4 16
Cassiope hypnoides .................. A, Ch 4 4
Pedicularis hirsuta................... A H 4 .. ..
Saxifraga cernua..................... A, H 4 20 32
Saxifraga nivalis..................... A, H 4 4 16
Saxifraga caspitosa .................. A, Ch —+ 16 | 4
Cerastium alpinum................... A, Ch + 20 ag
Cerastium trigynum.................. A, Ch o 32 | 24
Sagina intermedia ................... A, Ch 28 | 28
Cardamina bellidifolia. . . ............. A, o . 4
Draba alpina...........coooveeeennn.. A, Ch + | 4 | ..
Draba Tupestris.......ceonineneeens A, Ch 8 | 8
Poa alpina v. vivipara ............... A, H 20 | 24
Ranunculus glacialis ................. A, H 4 20
Ranunculus pygmeus ................ A, H ‘ 8
Oxyria digyna.........coooveien... A, H | 16
CETRARIA DELISEL. ... ...ttt 80 52 12
STEREOCAULON ALPINUM...........coiiinnnnnn. 60 ‘ 44 16
QOchrolechia Frigida ... ...eeccnseisssmserass e s amasnes 4 . 20
Polytrichum alpInumi. ... .eveoomosismssesasesusssaeanas 12 28 8
Drepanocladus revolvens ............cooiiiiiiiiiiinnn. 24 32 ne
Oncophorus Wahlenbergii................ooooiiiiiiin 8 20 4
Webera NULANS . .« vvvevten i iiieernnerineennenannns o 4
Blepharostoma trichophyllum ....... ... ..o -+ +
Bryum purpurascens............cceiieiiiiiaiiaiiiiann. - -+
Drepanocladus Sendtneri .............coiiiniiia - -
Rhacomitrium Jensenii...........c.oovviuuieeeiiinna... ‘ + +
Anthelia Juratzkana ............ ... i | |+

from No. 53 to 55; thus, more particularly Saxifraga cernua, S. nivalis,
Poa alpina, Ranunculus glacialis, R. pygmeeus and Oxyria, even though
the vegetation becomes more open. The spectrum shows a transition
from Ch to H as a dominating life-form, when one passes from heath to

open vegetation (60 per cent H in No. 55).
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Examination No. 56, fig. 16.

A 25 m? square of investigation in the tract mentioned above,
situated between No. 53 and 54. Hatchings: a = the boulders; b = Ce-
traria Delisei, Stereocaulon alpinum with Saliz herbacea, Polygonum vivi-
parum, Luzula confusa and Draba alpina; ¢ = Saliz arctica x arctophila
x glauca; d = Cassiope hypnoides; e = Silene acaulis. These species

05:,., ; ' _3_ # : 5 Meter.

Fig. 16. 25 m? square of investigation in slowly moving soil in the valley at Cape
Daussy. Explanation in the text.

together formed the heath round the stones. In the planes of earth
between the closed heath-formation there chiefly grew Polygonum, Poa
alpina, Luzula confusa, Saliz herbacea, Cetraria Deliser, Ranunculus
pygmeeus, Saxifraga nivalis, S. cernua, S. caespitosa, Cerastium alpinum,
Draba alpina, but none of the species seemed to thrive well in the
movable clay. .

From mnorth-eastern Greenland (Clavering Island) SEIDENFADEN
(1931) mentions a heath-vegetation in a similar moving soil; this heath
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Table 23.
G| L | 87| s s | 53
VACCINIUM ULIGINOSUM var. MICRO- ‘

PHYLLUM .\t A, | Ch | 1 52 | 96 | 56
SALIX ARCTICA X ARCTOPHILA X | ’ i

GLAUCA ... | A, Ch || ! 56 b6 | 64
CASSIOPE TETRAGONA.............. A, Ch || ! 24
EMPETRUM NIGRUM var. HERMA- ‘ ‘

PHRODITUM .....coviiiia . | A, Ch ‘ 12 80 20
POLYGONUM VIVIPARUM........... A, G | 16 b2 | 68
Carex nardina...............covvvunnn. A, H .. 40
Arnica alpina ........ooiiiiii . A | H | 20
Antennaria alpina ..................... A, Ch 4
Antennaria alpina var. glabrata ......... A, ‘ Ch 8 ..
Cassiope hypnoides .................... A, | Ch | 8 4
Carex rigida........oovvivnivinneennn.. A, G .. .. .. 12
Cerastium alpinum..................... A, Ch - 8 4 +
Draba alpina................... . ... A, | Ch o . -+
Draba rupestris............oooueiiin.. A, | Ch | 4 4
Festuca ovina................. ... ..., A, | H T 8 ho oe
Luzula confusa........................ A,  H b 4 12 8
Luzula spicata ........................ | A, H .. 4 12
Minnartia biflora ...................... | Ay Ch | + 8 .. 5%
Pedicularis hirsuta..................... [ Ay H | .. - 8 4
Poa arctica ......... ... ... Ll A, G || + +
Poa glauca.....oovuviiiiiin A, H | .. 4 ..
Salix herbacea......................... A, Ch - .. 12
Saxifraga cernua....................... A, | H 12 4
Saxifraga caespitosa.................... A, | Ch 12 -
Saxifraga nivalis....................... A, H 4 .. 4
Silene acaulis..............cocvvininn.. A, Ch 8 8 4
Trisetum spicatum..................... A, H 12 o
Viscaria alpina ...............co0iiaae. A, H +
STEREOCAULON ALPINUM..........0...covinnnn. -+ 72 64 60
CETRARIA DELISEI. ..., ! 20 .. 80
Cetraria nivaliS. . ......ouieni i 48 e
Cetraria islandica.......... ... ..o uiiiiiiiiinnennnn. .. .. 8 —+
Cladonia coccifera ............... e + 24 ..
Cladonia Mibis. o el s s a bt st oe 5151515 o o e oo oo .. 24
Cladonia 1epidota. « o «cvisusesssemssenss s s nessssnan -+ 30
Ochrolechia frigida........ ... ... ... oo it .. 1
Peltigera rufescens. ............ ... ...l 8
Peltigera malacea............. ... i 25 —+
Pertusaria oculata ............ ... ... .. . i, + ..

Rinodina mniaraea..............coiiiiiiiiiiiiiinn, o0 +

SOLOTINA CTOCOA . 5 « s 5 515is 656546655585 smsosssissssasson -+ .. 5
Drepanocladus revolvens ............ ..., 24
Oncophorus Wahlenbergii............ ..ot 8

(Continued next page).
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Table 23 (continued).

| |
Polytrichum alpinum............. ... .. ... .. . l . .. 12 12

Rhacomitrium canescens. ...............c.couerenenn.. ! .. 8 | ..
Rhacomitrium Jensenii.............. ..., ‘ L+
Blepharostoma trichophyllum ........................ ‘ -
Drepanocladus Sendtneri ............................ loee | -+
Drepanocladus uncinatus ............... ... ... 0 H + | | .-
Dieranum’ SCOPATIIIN . lel s e el olslolehsle lale sl elalskahe alossls s e abaliessishe | ‘ }
Scapania MUCrONAta. .. oo ovueeesvesevonnonineonsssoos ‘1 + ‘
Spectrum: (Table 22—23).
| | g |l | & [
x = 35??, %! g é 3 “ ;ﬁ B ;é(‘,\" 2fellel =
SOlE 8 A K = z £ | A ‘
57 169°207 100 V 10° 2 basalt} 8 we e Lalae ‘ ! 110
58 69°05’f 260 | S | 8°—10° 2 - 22 | 292 | 29 67 26 717 8310
59 68743 325 | SE |30°—40°1—2| — 12 | 37 | 3,8 |66]20 /14| 2| 98| 0
53‘ — | 108 10° 2 — 15 | 260 | 2,6 62| 8 30| 2 98i 0
54 — 6 S | 10° 3 — | 18 | 336 | 3,4 |59 24 /17| 1 99 0
55| — | 8|S | 10° [ 3| — |13 | 220 22 [40/60 0 0[100| 0

is, however, a Cassiope tetragona-Dryas octopetala heath, which in the
composition of species reminds somewhat of No. 53. A Cassiope tetra-
gona-Salix-Vaccinium heath, like the one mentioned in No. 57 from
Cape Ewart, and which also grew in slowly moving soil, has surely more
resemblance with the association of northeastern Greenland.

In “Description of Localities” I mentioned from Cape Ewart and
Cape Barclay an association in moving soil, but on sloping ground
with northern or western exposure; it seems to distinguish itself con-
siderably from the related association, mentioned in No. 55, probably
owing to the inclination and the exposure. Characteristic was the half-
moss Sauteria alpina; furthermore, Phippsia algida, Luzula confusa,
Ranunculus glacialis, R. pygmeus, Saxifraga cernua and S. nivalis.

Table 23 shows 4 examples of dry heath, rich in lichens. No. 53
was already mentioned under table 22. No. 57 grew in slowly moving
soil and was characterized by Cassiope tetragona, Salix and Vaccinium
and was rich in Cetraria. This combination of heath species was frequent
everywhere in the northern part of the investigated area (north of
lat.69°N),but also occurred in the interior of the country round Kangerd-
lugssuak?). The vegetation was often so scattered that it might be

1) The pure Cassiope tetragona association was particularly in evidence at Cape
Dalton (see fig. 6, T. B., 1933) and in Kangerdlugssuak (Loc. X).
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called an open vegetation, though, on the other hand, one could not
call it a “fell-field”. Thus, No. 58 was so open that in three of the in-
vestigated circles (1/;, m2 with a distance of 1 m between the circles) the
number of species was 0. On the other hand, the number of species in
such an open heath may very well be great, even greater than in an
entirely closed heath-vegetation, this being due to the reduced power
of competition in the heath-shrubs (22 species in No. 58). In No. 58
Arnica alpina occurred pretty frequently, and might dominate in
patches, as also appears from the photograph, fig. 17. No. 58 must be

T. B. phot.
Fig. 17. Arnica alpina association in the interior of d’Aunay Bay.

described as an open lichen-heath (dominated by Stereocaulon alpinum)
rich in heather.

No. 59 is an example of an Empetreto-Vaccinietum, rich in lichens.
Perhaps it is wrong to group such an association with the heath associa-
tions, which do not demand such favourable conditions, seeing that the
vegetation was here found on a sea-slope with an inclination of 30—40°,
facing southeast, but at the same time looking upon a small, open,
inclement sea-bay. The vegetation is a counterpart of the heath, men-
tioned on pp. H8—HY, and is another, dry con-sociation under the Em-
petreto-Vaccinietum. The dryness of the heath also appears from the
frequency of Carex nardina. In the interior of Kangerdlugssuak I found
a corresponding type of heath on a southern slope in the innermost
basin of the fjord; besides Carex nardina 1 found Carex rupestris,
Luzula spicata, Juncus trifidus and of Ch. Diapensia lapponica.
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Table 24.
G. L. 60 61 62
VACCINIUM ULIGINOSUM var. MI- ‘

CROPHYLLUM .........coovunnn... A, \ Ch 92 92 16
EMPETRUM NIGRUM var. HERMA- ‘

PHRODITUM. . . :ccvssssnsnsnsss A, Ch 28 60 32
CASSIOPE TETRAGONA............ A, Ch 4 60 4
CASSIOPE HYPNOIDES............ A, Ch 4 4 92
LOISELEURIA PROCUMBENS...... A, Ch 80 oC
SALIX HERBACEA ................ A, Ch el o 100
CAREX RIGIDA ........c.ieenes. A, G 16 48 100
POLYGONUM VIVIPARUM......... A, G 16 12 2
Salix arctophila X glauca............. A, Ch 12 36 12
Carex scirpoidea..................... A, H 8 12
Carex pedata........................ A, H 4 e
Bartschia alpina..................... A, H 4 -+ o5
Tofieldia palustris.................... A, H 1 4 4
Lycopodium Selago .................. A, Ch 4 12
Juncus trifidus .......coisn0000 0050 S H 4 s
Saxifraga oppositifolia................ A, Ch 20
Diapensia lapponica.................. A, Ch 16 "
Luzula confusa...................... A, H 4 8
Silene acaulis........... ... ... ... A, Ch 4 4
Chamenerium latifolium (vegetative). . . A, H 12 o
Pedicularis flammea.................. A, H 4
Euphrasia. latifolia. . . o vuoniceoscsans A, Th 4
Cladonia coocifera ........... ... i 28
Stereocaulon alpinum ......... ... ... .. o i 24 ..
Sphagnum plumulosum............. ... ... ‘ -
Aulacomnium palustre ......... ... . i il |+

Spectrum: (Table 24).

el 2] 2 | e MHEAR
: = .E§>\ 2 bt 5 = 58| & | 8 || ol ol 2|l o] o
S A SN iE |

\‘ |
60 68"15" 470 l 10° 1 |gneiss | 14 280 | 2,8 !80 911110 ‘ 1981
61 [68°11’| 140  SE |30°—40°2—3| — | 16 396 4,0 |77 8 (16| 0 /15|85 0
62 — 20 | S 25° 3—4 — H 13 | 452 | 456 ‘07 4 ‘38 11990

The three associations in table 24 are arranged in such a manner
that No. 62 has the snow-cover of the longest duration, No. 60 that of

the shortest.

No. 60 is a Loiseleurieto-Vaccintetum, which as mentioned on p. 66
was found to windward in front of a rock; it only occupied a narrow
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strip of vegetation, and farther away from the rock there was a
gradual transition to an Empetreto-Vaccinietum, rich in Loiseleuria.

No. 61 was found in a place situated at a cross-valley on the northern
side of Kraemer’s Island, which was shaded in the afternoon. The
vegetation is a Vaccinietum, where Cassiope tetragona and Empetrum are
equally common, and play a great part; where there was no shade, a
rich Empetreto-Vaccintetum was found without Cassiope tetragona.

No. 62 was found at Uttental Sound and was a typical example of
a snow-patch-heath-association, with the three dominants: Saliz her-
bacea, Carex rigida and Polygonum viviparum, and in this place also
Cassiope hypnoides. As compared with Nos. 60 and 61 the G-percentage
is here much higher, cf. Salicetum herbaceae p. 90.

Table 25.

G. L. 63 64

VACCINIUM ULIGINOSUM var. MI- ‘

CROPHYLLUM .................. A, Ch 100 20
CAREX RIGIDA .................. A, G 90 100
POLYGONUM VIVIPARUM........ | A, G 80 60
ELYNA BELLARDI ............... | A, H 60 10
SALIX HERBACEA ............... A Ch | 20 100
Salix arctophila X glauca............ A, ? Ch 40 20
Diapensia lapponica................. A, ‘ Ch 30 30
Hierochloé alpina................... A, ; H 20 oz
Silene acaulis....................... A, ‘ Ch 10 20
Cerastium alpinum.................. A, . Ch 10
Sagina intermedia .................. A, Ch 10 ..
Empetrum nigrum v. hermaphroditum A, Ch 10 10
Carex cappilaris .................... | A, H 10
Poa SlAUCH . « s s+ e vsvmrsians ow v s s oo sis | A, H 10 ‘ s
Pedicularis flammea................. ‘ A, 1 H ‘ - 20
Luzula confusa..................... | A, ‘ H ‘ .. 10

Spectrum: (Table 25).

cl5.el 2] B | g ENEIEY ]

S = EEE z 3 E Z 85 | o | BE 2|22l 8 22
“| % |8%3| | % || ° |E&|:z|E2|S|EB|B|E|<4\<|
|m *| B 4 = z £ A i

\ ; : I ] ‘

63 168°20| 55 07 2 gnejss| 14 500 50 4620 34 0 0 100/ 0
64 | — | 53 | V|[5°—10° 3 | — | 11 |400| 40 \50\10‘40 00 100 0O

The two examinations were made, the one immediately after the
other, and show the merging of a Vaccinietum into Salicetum herbaceae.
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It occurred on a gently sloping substratum between the rocks of Kangerd-
lugssuak (east coast, midway of fjord). Here only 10 circles in each
association were examined.

No. 63. Vaccinietum intermixed with a vegetation which, it is true,
I did not see quite pure, but will call by the name of Elynetum, because
the three species Elyna Bellardi, Hierochloé') and Carex cappillaris
always occurred together in the different circles investigated. This
name is all the more justifiable, as this alpine vegetation occurs in
other localities in Greenland (OsTENFELD and LuNpAGER, 1910, GELTING
(unpublished)).

No. 64. Salicetum herbaceae. The vegetation was found protected

S %%i

2

= [N &KXA [
b (&

a

Fig. 18. Cassiopetum tetragonae. Explanation in the text.

from the wind, whereas No. 63 occupied the upper margin of the snow-
patch, which would become bare of snow at an earlier period or was
always snowless, because the wind might sweep across it.

The spectrum shows an almost equal distribution of the life-forms
in the two associations.

Examinations Nos. 65 and 66, fig. 18. (Size: 1m?).

Hatchings: a = Vaccintum uliginosum; b = Empetrum nigrum;
¢ = Saliz arctica x arctophila x glauca; d = Cassiope tetragona;
e = moss or lichen-cover on the ground; f = Diapensia lapponica.
Letters: A = Pedicularis hirsuta; B = Lycopodium Selago; C = Carex

1) Cf. “flechtenreiche Hierochloé alpina-assoziation”, characterized by the lack
of snow-covering as well as by the strong exposure to the wind and little moisture
in the soil (Tmore Fries, 1913).
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rigida; D = Poa arctica; L = Luzula confusa and P = Polygonum viri-
parum. In No. 66 (fig. 18 to-the right) the lichen-cover especially con-
sisted of Stereocaulon, Cetraria and Cladoniae. Near the sample square
the vegetation further comprised Empetrum, Saxifraga oppositifolia,
Silene acaulis, Cassiope hypnoides and Luzula confusa.

No. 65 (fig. 18, to the left) was found at 120 m above sea-level,
on an eastern slope towards the sea near Cape Barclay. See “Description
of Localities”, p. 6. The association may be described as a Casstopetum
tetragonae, rich in Salix.

No. 66 (fig. 18 to the right) occurred in 350 m above sea-level, on a
plateau facing north along the small mountain ridge at “Divers’ Lake”
in the interior east of Watkins Fjord. The vegetation was very dry and
rich in lichens, viz. a Cassiopetum tetragonae rich in Salixz and Dia-
pensia.

While fully recognizing that the summary to be given in the following
of the various heath-associations and the con-sociations and sociations
of the latter, is by no means exhaustive and certainly cannot be regarded
as a final result, I am still of the opinion that a summary of this kind
may prove valuable to anyone wanting to compare results from other
parts of Greenland with the results from these parts, and for this reason
I feel justified in making the attempt. Not until a more complete material
is at hand, will it be possible to contemplate a summary of the heath-
associations of the whole of Greenland; this is merely a contribution to
the knowledge of heath-associations along the distance Scoresby Sound—
Angmagssalik.

1.  Empetreto-Vaccinietum.

A. Moist (frequently rich in mosses)

AL bypieal e Nos. 38, 41, 43, 45.
b. rich in Diapensia. ... ... ... ... ... . . ... -89, (47).

¢. rich in Saliz glawea .. ..« v vvecncnnisississan. - 40, 42.

d. rich in Salix herbacea . . ............. ... - 37,

e. rich in Loiseleuria ............uoiuiiiennnnen.. - 46.

f. rich in Rhododendron...............ccocuuiiinon. - 47,

g. rich in Scirpus caspitosus ........ ... ... - 44, 52,

(Intermixture from Scirpetum)
B. Dry (frequently rich in lichens)

1 T P P PR F P APy No. 59.

2. Vaccinietum.
a. rich in Pog Gretic@: .o eveoaisonsinssssssisise table 21 a. (moist)
Y el 00 W 21 A O U P Nos. 50, 63.

c. rich in Empetrum and Cassiope tetragona . ....... - 61,
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3. Saliceto-Vaccinietum.
A. Moist (facing south)

T P No. 36.
B. Dry (level ground) -

S P AT R - 53,

. Loiseleurieto-Vaccinietum .. ..........ouuuuiueennnnnnnn - 60.

Empetretum. Pure Empetrum-heath was seen in Tugtilik (66°20").
. Empetreto-Betuletum nanae. Mentioned by Kruuse (Kingorsuak).
. Salicetum glaucae (heath-association).
a. rich in Alchemilla alpina. Mentioned on p. bb.
b. rich in Salix herbacea ....................... Nos. 48, 49.
8. Saliceto- Empetretum. Tugtilik. Mentioned on p. 25.
9. Phyllodocetum coeruleae. Observed on a small strip along a rocky wall, Cape
Daussy. Mentioned by Kruusk.
10. Diapensietum (with Elyna)
11. Cassiopetum tetragonae
a. typical. Scoresby Sound (Hartz): Cape Dalton (fig. 6 T. B., 1933).
b. rich in Salix and Vaceinium. . .....cicevevuennes Nos. 57 (65 and 66).
12. Cassiopetum hypnoidis was found in patches. Cape Dalton; fjord north of Cape
Ravn; Kangerdlugssuak. Mentioned for instance by R. Hurr for northern
Finland.
13. Salicetum herbaceae. Summary of sociations found on p. 92.

S-SR

Of the associations given above Salicetum herbaceae will be mentioned
in the following section.

There is a pronounced geographical difference as to the distribution
of these associations. Empetreto-Vaccintetum, Loiseleurieto-Vaccinietum,
Empetretum and Salicetum glaucae with Alchemilla alpina must be said
to be more southerly forms, connected with regio arctica I, whereas
Cassiopetum tetragonae and certain Vaccinieta and Saliceto-Vaccinieta
belong to regio arctica 11. (Distribution of Cassiope tetragona in Green-
land, fig. 12in T. B., 1933). Compare SuMMERHAYES and Evrton, 1928
pp. 233—235, 252—256, T. B., 1933 pp. 33—37 and also TRAPNELL’S
climatic types (TrapNeLL, 1933 pp. 311—316).

Before taking leave of the heath, mention should still be made of
two examinations, which show examples of heath-associations in new soil.
No. 65. At the lagoon behind Cape Dalton. On an alluvial fan on

level, gravelly ground a heath was found, rich in mosses and lichens and
composed in the following manner:

Dominants: Saliz herbacea.
Saliz arctica X glauca.
Polygonum viviparum.
Stereocaulon alpinum.
Polytrichum alpinum v. septentrionale.
104 6
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Common: Stellaria longipes.
Poa alpina v. vivipara.
Carex Lachenaliv (C. glareosa?)
Poa arctica.
Luzula confusa.
Pedicularis hirsuta.
Saxifraga caespitosa.
Sazifraga cernua.
Peltigera rufescens.
Rhacomitrium canescens.
Drepanocladus revolvens.

Here and there: Trisetum spicatum.
Cerasttum alpinum.
Minuartia biflora.
Oxyria digyna.
Ranunculus pygmeeus.
Aulacomnium turgidum.
Conostomum tetragonum.
Dicranum scoparium v. orthophyllum.
Timmea bavarica.

No. 66. As mentioned in “Description of Localities” there was an
incipient heath-vegetation in patches along the driest parts of the moraine
walls in Miki’s Fjord (p.12). In 1 m? Saliz arctophila X glauca was
recorded, covering about !/, m2 together with a small shoot of Em-
petrum and one of Vaccinium. The remainder was covered by lichens
and mosses (particularly Cladonia coccifera, Stereocaulon and Drepano-
cladus revolvens) in which 6 specimens of Draba cinerea X rupestris?,
3 specimens of Trisetum spicatum and 1 specimen of Poa glauca.

In No. 65 as well as in No. 66 it appears that Saliz-associations
seem to be initial stages of a heath with Vaccinium or Vaccinium and
Empetrum.

5. Snow-patch associations
(Sempervirentiherbosa II).

As was done in the case of the heath it will be most practical to
summarize the individual examinations before setting up the various
associations.

Table 26: The three examinations were all made near the headland
in Miki’s Fjord, where the Eskimo house-ruins were found. It is difficult
to decide whether the manure lying round a place of this kind may
have a lasting influence on the composition of the vegetation; perhaps
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Table 26.
\
B L | 67 68 69
1
OXYRIA DIGYNA..........covvnnnnn A, H 72 76 76
SIBBALDIA PROCUMBENS......... | A, Ch 100 88 4
VERONICA ALPINA................ [ A, ‘ H 68 16 8
CERASTIUM TRIGYNUM........... A, Ch 36 32 64
Gnaphalium supinum ................ | A, Ch 12 40 16
Salix herbacea....................... ‘ A, Ch 36 12 24
Trisetum spicatum................... A, H 36 32 4
Poa arctiea . .:......cvemenuaonsans A7) G 56 .. ..
Carex Lachenalii..................... | A, H 16 20 28
Cerastium alpinum................... A, Ch 28 36
Draba crassifolia..................... A, A, 12 24 ..
Saxifraga cernua..................... A, H 12 20 4
Salix arctophila X glauea............. A, Ch 8 12 8
Antennaria alpina ................... A, Ch 12 12
Erigeron unalaschkensis .............. A, H 4 12
Taraxacum croceum var.............. S H 20 Re
Minuartia biflora .................... A, Ch 8
Cardamine bellidifolia ................ A, H 4 ..
Luzula confusa...................... A, H o 4
Luzula spicata ...................... A, H s 16 s
Poa; alpIna. ..o iieiaie o s ee el e e A, H 8 o 16
Ranunculus pygmeus ................ A, H 16
Saxifraga caespitosa.................. A, Ch .. 8
Polytrichum alpinum................. + o te
Polytrichum sexangulare ............. 32 4
Spectrum: (Table 26)
g o P g |w
« 523 E| £ B = l2e| B3] | o] L] ] 2]
= <3 3 2 2 3 1P=5:] 2 28| | = |22
"l % |¥%3 5% 2 % |g8e| £ |35 |8 |R|F|<4| 4"
NI =" | & |87 ‘ ;
I
67 |68°10"| 52 S |15° 3 gabbro 18 | 544 | 5,4 |45 45 10|10 | 86| 4
i ‘ (manured soil |
at dwelling |
place) | %
68| — | 20| S |03 gabbro | 19 (484 |4,8 56 44| 0 0100 0
3 (perhaps
: manured) ‘ ‘
69 | — 10 | S |15°| 8 gabbro 12 2566 2,6 (45 55| 0/ 0100 0
clay plane I

it was due to the highly nutritive, nitrogenized soil that some species
here occurred with a higher F-percentage than usual; but everything
considered, the three vegetations in table 26 do not seem to bear the
stamp of being a particularly unnatural growth.

6*
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No. 67, found on the southern slope of one of the ruins. The snow-
cover is of comparatively long duration. Stbbaldia procumbens dominates
together with Veronica alpina and Ozyria; common is furthermore Poa
arctica.

No. 68. Along the southern wall in one of the rather broad, but
shallow fissures in the rocks (direction east-west). Dominants: Sibbaldia
procumbens and Oxyria. Common is Gnaphalium supinum. Also Draba
crassifolia seems characteristic of this vegetation). Polytrichum sexangu-
lare is rather common. Nos. 67 and 68 together are two examples of a
Stbbaldietum, which can be compared with Tuore Fries’ Sibbaldia
procumbens-Wiese, which in Torne Lappmark was found in localities
with the same rather long duration of the cover of snow.

No. 69. Long duration of snow-cover. Scattered vegetation between
the rocks in one of the fissures mentioned above. Oxyria digyna and
Cerastium trigynum (C. cerastioides) dominate, in some places Poly-
thrichum sexangulare. Carex Lachenalii (lagopina) common. Cerastium
mentioned by J. BrRaun as “Konstante des Schneetilschens und iiber-
diingter Liger”, so that in this case the predominance of the species
might be ascribed to both of these factors, viz. the long duration of the
snow-cover and the manured soil. However, unmanured snow-patches
are found with snow-covers of particularly long duration, where Cera-
stium is entirely dominating (No. 71), and such snow-patch vegetation
there is reason to call Cerastietum trigyni. As regards the frequency of
Oxyria it occurs with the same percentage in Nos. 67 and 68 as in No. 69
and can, in certain places where the duration of the snow-cover is long,
surpass Cerastium in percentage (No. 75). Carex Lachenalit is common
in similar vegetations in Fennoscandia. At times the character of the
vegetation was rather like that of a Polytrichetum sexangularts, com-
pare the examination No. 82. The spectrum shows an increase of the
H-percentage, and a lowering of the Ch-percentage from No. 68 to 69.

Table 27 shows three associations which grew quite close to one
another on a small ledge in the rocks behind the Skeergaard Peninsula
in Kangerdlugssuak. They represent three stages of snow-covering.
No. 37 has a snow-cover of short duration, No. 70 one of rather long
and No. 71 one of very long duration. Fig. 19 shows a map of the distri-
bution of the associations on the small ledge: 1. is the Empetreto-Vaccinie-
tum, farthest out (No. 37), I1. is the Salicetum herbaceae (No. 70) in the

1) T always found D. crassijolia in associations belonging to, or related with
Salicetum herbaccae (Nos. 19, 23, 67 and 68). TenxcwaLL (1920, p. 323) mentions
D. crassifolia as the only ‘““Charakterart I Ordnung” in Salicetum hcrbaceae in
northern Norway.
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Table 27.
G. L. 37 70 71
EMPETRUM NIGRUM var. HERMA-

PHRODITUM........ SCdsnEncaacs A, Ch 100
VACCINIUM ULIGINOSUM var. MI-

CROPHYLLUM .............c.u.... A, Ch 68 8 *
SALIX HERBACEA ................ A, Ch 36 100 12
Qarex Figida; . cc.oicuwisosacssgonas s A, G 36 56
Polygonum viviparum................ A, G 24 12
Cassiope hypnoides .................. A, Ch 8 36
Salix arctophila X glaueca............. A, Ch 12 4
Juncus trifidus ....... ... oLl S H 8
Trisetum spicatum................... A, H 1 o 3¢
Luzula confusa...................... - A, H 4 28 12
Silenel acanlis.. b v d S A, Ch - 4 o
Ranunculus glacialis ................. A, H 9 4 12
Saxifraga nivalis..................... A, H 4 .
Saxifraga rivalaris ................... A, H 4
CERASTIUM TRIGYNUM........... A, Ch 2
Oxyria digyna...............ooooie A, H 32
Phippsia algida............ ... .. A, H 12
Carex Lachenalii..................... A, H .. 4
Slﬁagm;m sp. and other mosses....... L 7; -+ o
Drepanocladus intermedius ........... —
Pohlia 8p......coovvivinuniiinnnn, ‘ oc +
Fungus (Agaricaceae) ................ | -

5 b
mEad

wt Og ‘02

| |

T8,

centre, which nearest the warm southern wall (Il b), where the snow
melts most quickly, rather attains the character of a herb-field, as men-
tioned on p. 43; III. is, finally, a Cerastietum trigyni nearest the wall,
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shaded and consequently with a lower temperature than the others,
and there the snow remains the longest (No. 71).

No. 37. Empetreto-Vaccinietum. Farthest out very rich in mosses,
where the water from the ledge comes out (Sphagnum!).

No. 70. Salicetum herbaceae. Typical are here Carex rigida and
Cassiope hypnoides.

No. 71. Cerastietum trigyni. Interesting as compared with Scan-
dinavia are here particularly Phippsia algida, Ranunculus glacialis,
Luzula confusa and Carex Lachenalii. The two mosses mentioned, viz.
Drepanocladus intermedius and Pohlia sp. covered the ground, often in
ragged, dry flakes, an evidence of the greater moisture which the vege-
tation must have had in the early summer.

The spectrum (p. 90) of the Empetreto-Vaccinietum and Salicetum
herbaceae shows a preponderance of Chameephytes; there is, however,
a great biological difference in the Chamaphytes of the two associations,
which is expressed in the heights of the individuals. Here one might
perhaps with Du Rierz (1931) distinguish between Chamzephytes of a
height of less than 0,05 m and Chamsephytes of a height above 0,056 m;
the result would in this case be that the Empetreto-Vaccinietum had
75 per cent Ch or 60 per cent above 0,05 m, 15 per cent below 0,05 m,
and that Salicetum herbaceae had 59 per cent Ch, or 6 per cent above
and 53 per cent below 0,05 m. All the 53 per cent Chamephytes in the
Cerastietum are finally Ch of less than 0,05 m in height. It further appears
that the Hemicryptophytes increase very much with the increasing
duration of the cover of snow, so that in No. 71 there are 47 per cent H,
and Cerastium which is a passive Chamaephyte (RavNkier 1907) and
frequently has the buds lying in the moss of the snow-patch can, in con-
sequence, not be said to be a good Chamephyte, which further confirms
the rise of the H-percentage. The Geophytes have their maximum in
Salicetum herbaceae (Carex rigida and Polygonum viviparum). Geogra-
phically the associations are characterized by arctic, widely distributed
species.

Table 28: Like the preceding table 28 shows some associations
which from left to right are subjected to conditions with a snow-cover
of a longer and longer duration. They occurred in connection with one
another in a flat gravelly plane on the east coast of Kangerdlugssuak.
Right against the mountain slope there was still so much snow that the
drift might be regarded as perennial; see fig. 26 F.

No. 72. Farthest out there was an open fell-field vegetation, the
gravel cropping out everywhere and nearly all plants being typical fell-field
species; the only dominant is Polygonum viviparum; next in frequency
stands Saliz herbacea, which may be due to the fact that the snow
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Table 28.
G L. ‘ 2 3 4 7w
|
|
Elyna Bellardi ........................ A, | H 8 .. ..
Carex nardina............oooouuieennn.. A, H 4 .. o s }
SALIX HERBACEA .................. A, Ch 48 | 100 =+ |
POLYGONUM VIVIPARUM........... A, G 76 2 > ‘
CAREX RIGIDA ............ ...t A, G -+ 60 S
Salix arctophila X glauca............... A, Ch 36 36 -+
Luzula confusa........................ A, | H 44 32 -+ -
Saxifraga oppositifolia.................. A, ‘ Ch 12 20
Silene acaulis.......................... A, Ch 12 | 16 e
Cerastium alpinum..................... A, Ch . 12 e
Minuartia rubella...................... A, Ch o 12

Trisetum alpinum......................

A - -
Saxifraga cernua....................... A, | H 8 - -
Oxyria digyna........... ... an.. A, H 8 ! "
Ranunculus glacialis ................... A, H -+ o
Carex Lachenalii....................... A, H - -
Cerastium trigynum.................... A, Ch - -
Russula sp. ...

Lichens compare No. 78 o
Anthelia Juratzkana ................... o o o ! 5%
Other Mosses (see text) ................ os | 3e ! !

Lachnea sp.......... ... ool s 5 o —+
!
!

perhaps settles closely round the larger stones, in this manner providing
small refuges for this species; however, Salix herbacea also often seemed
to thrive well in pure gravel, without any stone being near, and frequently
in company with wind-eroded tufts of Elyna or Carex nardina, so that
one may suppose that Saliz herbacea on the east coast of Greenland, at
any rate towards the south, also lives in places free of snow and open
to the wind, as recorded from the Alps by Braun and from Iceland by
MorHOoLM HANSEN.

No. 73. Farther in the fell-field gradually merged into a Salicetum
herbaceae with a very typical composition of species. The earth was here
frequently covered by flakes of Anthelia; lichens were common, and also
fungi, particularly Agaricacez (cf. Nos. 70, 77 and 78), suggesting a sour
soil; this vegetation was the only one where fungi occurred constantly
and frequently. The spectrum (p. 90) shows 34 per cent G.

Nos. 74 and 75. Nearest the snow the vegetation consisted of
moss, in which more particularly Oxyria, Carex Lachenalit and Cerastium
trigynum, but the mosses collected were unfortunately lost. The soil
was so moist with the rivulets of melting water that the vegetation
farthest in resembled a moss-moor vegetation.
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Table 29: Nos. 76 to 80 show some examples of snow-patch
vegetation, with a snow-cover of long duration, No. 81 an example of
such a vegetation with a snow-cover of very long duration. Nos. 81 and
78 lay beside each other on a small ledge in the mountains on the east
coast of Kangerdlugssuak. In fig. 20 I have attempted to illustrate the
distribution of the two associations on the ledge; nearest the perennial
snow-drift there is a Cerastium-trigynum association or a Phippsia-Carex
lagopina (C. Lachenalit) association (No. 81). Outside these there is a
closed vegetation (No. 78) in the shape of a Salicetum herbaceae (Salher-
betum as it was called by RtseL) with the usual 3 dominants, but
furthermore rich in Salix arctophila x glauca, Stereocaulon alpinum,

L I
I - 1
ca.65m.
WARBRREREER
Massive rock.
A

Ny - I . g - -

Perennial snowdrift.

Ph‘ﬂasm algtda. . Cerastiam tr'igynﬂm.
ar‘ex la opina.

= EEs=risss
assive rock.
T
T

1
T
T

T =H

\

Fig. 20.

Cetraria Deliser and C. islandica. The soil was here, as frequently in
this vegetation, split up into polygons (drying-out phencmenon). Along
the small water-ways which in the early spring had been far more watery
and were now almost dried out, this vegetation merged into a moss-
tuft vegetation which was dominated by Salix arctophila x glauca,
Polygonum and Carex rigida. The difference is explained by the sup-
position that the snow disappears most quickly round a water-way.
The moss-tuft vegetation in fig. 20 is indicated by larger black dots.

The great wealth of lichens, which often characterized the Kangerd-
lugssuak Salicetum herbaceae was so great in certain places towards
the south in Angmagssalik that the lichens smothered the phanerogams.
This can surely not be said to be common in East Greenland (cf. Ly~GE,
1932, a), nor was the vegetation at any time very widely distributed.
Nos. 79 and 80 are two examples of this vegetation; the wealth of
Cladoniae is well worth noticing (ef. LYNGE, 1933).
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Table 29.
[

G. | L. % | 77 |79 | 80 | 81
SALIX HERBACEA ......... A, Ch H 100 | 100 | 100 + | +
CAREX RIGIDA ............ A, G 100 92 + |+ e
POLYGONUM VIVIPARUM .. | A, G .. | 100 88 + | ()| +
EQUISETUM VARIEGATUM.. | A, H | 100 B or .
Salix arctophila X glauca. ..... A, Ch | 40 20 44
Silene acaulis................. A, Ch | 10 12
Pedicularis flammea........... A, H | 12
Euphrasia latifolia............ A, Th | 4
Sedum roseum ............... S H 8 | ..
Trisetum spicatum............ A, H | 5 8 1 +
Luzula confusa............... A, H ‘ 10 o | +
Saxifraga nivalis.............. A, | H | 4 |
Saxifraga caespitosa........... A, | Ch | +
Carex Lachenalii.............. A, H “ | !
Phippsia algida............... A, H | : !
Cerastium trigynum........... A, Ch “ 4+
Fungus (Agaricaceae)...............coouuunn } - S 1 ..
Anthelia Juratzkana ...................... 1 -+ oo | ‘ +
Polytrichum juniperinum.................. + ‘ -
Dicranum fuscescens ...................... + -
Lophozia Kunzeana....................... s o —+ ” .
CETRARIA DELISEL...........cc.o..... 100 a | L
CETRARIA ISLANDICA ................. el ! ‘ !
Cetraria mivalis. ................... ... ... 40 S
Cladonia bellidiflora. ...................... + |
Cladonia cocecifera var..................... 4+ | ..
Cladonia deformis......................... oo | +
Cladonta elongata......................... —+ ‘ +
Cladonia lepidota var...................... + ‘ 0
CLADONIA MITIS. .....oovuunnnnnnnn. .. R
Cladonia pyxidata(?)...................... 8 S [
Cladonia rangiferina....................... + | ..
(Cladonia uncinalis ........................ .. + | +
Ochrolegia frigida......................... 8 e
Pertussaria oculata ....................... - ‘
Psoroma hypnorum....................... +
Spharophorus globosus. ................... . |+
STEREOCAULON ALPINUM............. 40 80 + o
Stereocaulon paschale ..................... | + |

No. 76 is an example of a Salicetum herbaceae with Equisetum varie-
gatum as a second dominant; it was found in patches in the valley
between Miki’s Fjord and Watkins Fjord; as elsewhere, both Polygo-
num and Carex rigida frequently occurred as dominants, so that there
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is no reason to establish any special association on this basis. The vege-
tation was rich in lichens, Cetraria Deliser occurring everywhere. Only
10 cireles of 1/, m? were examined.

No. 77. The only closed vegetation in the little valley north of
Notched M. in the interior of Kangerdlugssuak. Only 10 circles examined.
Salicetum herbaceae with the three typical dominants. The vegetation
merged into fell-field, bearing the stamp of the north wind, which here
might blow unhindered from the Inland Ice. In this fell-field only Silene
acaulis and Luzula confusa were seen. The Silene tufts were frequently
dead on their northern sides.

Spectrum: (Tables 27—28-—29).

g _| o g | o |5 g |8 | ] |
s| % |Z23l 5| 3§ = lﬂf, - SR Y B Y Y ey
| B Rl A" = | & |8 | |
I T |
87 | 68°10' | 80 VSV 10° 3—4 gabbro | 11 300 3,075 520 0 o\ 97| 3
0| — | —|—|— (38| — |10(256|26|59|14/27( 0| 0 |100| 0
| — | —|—| —|8| — | 8|160/16|58/47| 0|00 100] 0
72 68°20' | 10  E 0—5° 2 | gnejss| 9 240 2,4 4523 32/ 00 100 O
| — | —|—|—|38| — |12|384|38|51|15/84|/ 0| 0 100| 0
76 | 68°10° |¢.75 .. | 0° 2—3 basalt| 3 240 24 (5842 0 0 | 0 100 0
77 |c.68°80" | ¢. 15 .. | 0° |2—3| gnejss | 6 34034 48] 359/ 0 0 100 0
78 | 68°20° | 280 |(S)| 0° | 3 | — |10 872 37 42 9‘48 10| 982

Examinations Nos. 82 and 83, fig. 21.

No. 82, fig. 21 to left. Examination of 1 m? of a snow-patch in
Miki’s Fjord, small part of No. 69. The black dots indicate Polytrichum
sexangulare, which in this place more particularly grew round the be-
ginning fissures in the polygon soil (drying-out phenomenon). O = Oxyria
digyna; C = Cerastium trigynum; P = Poa alpina. The vegetation has
a character resembling Polytrichetum sexangularis, the well-known alpine
snow-patch community (cf. BrRaun-Branquetr, 1926). Plate 4, fig. 2
represents a Cerastium trigynum taken at close quarters in the course
of this examination..

No. 83, fig. 21 to the right. Examination of 1 m? of a snow-patch
between the low rocks near the houses of the expedition on the Skeer-
gaard Peninsula at Kangerdlugssuak. The bottom was throughout
covered by moss (the dotted part), which owing to the drying-out later
in summer had split more or less into moss-flakes. The moss consisted
of Anthelia Juratzkana, Gymnomitrium corallioides and Drepanocladus
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Fig. 21. Explanation in the text.

revolvens ; further and secondarily of Lophozia alpestris and Pohlia nutans.
Letters: C = Cerastium trigynum; A = Carex Lachenalii; R = Ranun-
culus glacialis; S = Salix arctophila X glauca; S.h. = Saliz herbaceae;
L = Luzula confusa; a = Minuartia biflora, and r = Saxifraga rivularis.
Outside the square this vegetation furthermore was seen to comprise
Ozxyria, Saxifraga nivalis and Phippsia algida. The vegetation was
characterized by Cerastium trigynum and Carex Lachenalii.

This vegetation was found everywhere between the flat rocks. At
the time of the snow-melting it should be as moist, as was the rather
large valley basin behind the houses in the month of August; here the
vegetation was practically the same, only very wet from the numerous
rivulets of melting water, which in this place gathered from the moun-
tains behind the houses.

Table 30. The three examinations from Miki’s Fjord would in
former time have been classed with fell-field. There is, however, so much
in the composition of species which points towards snow-patch that I dare
not, without further proof, refer it to fell-field, as I define it (viz. as an
open vegetation caused by the lack of a cover of snow). This must, con-
sequently, be left an open question; there was not a trace of snow any-
where near it (about 15 August), but one might very well imagine a
snow-covering of long duration in this place, particularly in Nos. 85
and 86, which occurred on level gravel near small vertical rocky walls.
The vegetation was so scattered that there were no dominants; the density
of species is very small, but the H-percentage is large.
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Table 30.

KRN

1
Salix herbacea....................... | A, Ch 40 8 ‘ !
Oxyria digyna............ocooooun... A, H 36 16 | !
Luzula confusa...................... A, H 20 28 ' !
Trisetum spicatum................... A, H 20 .. 20
Saxifraga oppositifolia................ A, Ch 8 4 -
Saxifraga mivalis..................... | A, H + 4 -
Silene acaulis........................ A, Ch 4 - -
Cerastium alpinum................... A, Ch 4 A
Cerastium trigynum.................. A, Ch 4 4 | +
Minuartia biflora .................... A, Ch 4 -
Sagina intermedia ................... A, Ch .. -
Cardamine bellidifolia ................ A, | H 4
Ranunculus glacialis ................. | A, H 5z 4 ..
Salix arctophila X glauca............. A, Ch T +
Veronica alpina................... ... A, H 4
Gnaphalium supinum ................ A, | Ch +
Poa glamea st s s s e A, H | 2 5e
Carex Lachenalii..................... A, H s .. =+
Polytrichum sexangulare ..............ocoevenensccces 8
Stereocaulon alpinum .............oevinininanennnn... 4

Spectrum: (Table 30).
| ] | | = o
5 % & | 8| ® | & g |8 1

84 168°10°| 150 | S. 15°| 2 |gabbro 13 | 1566 | 1,6 | 44 56 || 0 100 0
8| — 2% ool 2| — | 9| %@ I 0,7 22 88 0 ;100‘ 0

Summary of snow-patech associations.
“SALICION HERBACEAE”
NB. Salicetum herbaceae, transition-form to 7Taraxacetum crocei. Nos. 18 and
22 from the sides of water-ways, Nos. 12 and 19 Taraxacetum with
S. herbaceae as a dominant.
1. Salicetum herbaceae (with Carex rigida and Polygonum viviparum).
a. rich in herbs (Agrostis borealis, Cerastium alpinum) and Chameephytes
(Vaceinium, Saliz, Empetrum), on southern slope... 29a.
b. rich in Viola palustris (S!), observed on southern slope at the Ang-
magssalik Settlement.

c. rich in Cassiope hypnoides ...................... Nos. 62, 70.

d. rich in Equisetum variegatum . ................... - 76.

e. rich in Equisetum arvense v.rivulare ............. - 87,

f. rich dn LICHEnS o v o s uiaie i eloie o ohie o sl s ot aere arsl o s - 79, 80.

TR g 43 L 1 P - 64, 73, 77, 8.

2. Chamenerietum latifoliv (p. 4b) with Saliz herbacea as
2000 (00 41110 - 01 RO e P - 23, 24, 26, 21.
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The material does not seem sufficient for the setting up of more
than a couple of associations, besides those mentioned above, seeing
that the individual investigations of snow-patches with snow-covers of
very long duration are in reality rather different in kind. In particular
there seems to be a Cerastietum trigyni (Nos. 69 and 71) which con-
tains a great number of sociations, as it is frequently rich in mosses
(with Anthelia, Gymnomitrium coralliotdes, Drepanocladus revolvens and
Carex Lachenalit, No.83) or with Oxyria digyna and Polytrichum sezx-
angulare (No. 82). Oxyria was frequently seen to dominate so entirely
that it would be correct to speak of an Oxyrietum (No. 75); this would,
however, be rather a misleading name, as the alpine Oxyrietum is a
débris-vegetation (cf. Br. BL., 1926)%).

Nos. 67 and 68 suggest the presence of Sibbaldietum, where the
snow lies for a long time, but not as long as in the most extreme cases.

In several places in Kangerdlugssuak I saw an Anthelietum, almost
devoid of phanerogams. In Miki’s Fjord there were patches of an inci-
pient Polytrichetum sexangularis.

Carex Lachenalit and Phippsia algida in one locality occurred with
great frequency (No. 81), and at Cape Dalton Phippsia algida was seen
quite alone on the newly exposed soil in front of the snow-drifts.

It holds good for the greater part of these associations that they are
arctic-alpine. As to their distribution in Greenland not much is known
at the present time; still, [ am inclined to think that they are rather
widely distributed, as the species making part of the associations are
practically without exception Ay-types. WARMING includes them under
fell-field, when describing a typical fell-field locality as a place “where
the ground is stony and gravelly and cold, because the snow is left
there for a long time” — — “therefore, places where the snow remains
for a long time, and where the soil is consequently cold and moist,
chiefly favour certain species as e. g. Ranunculus pygmeeus, Oxyria, Saliz
herbacea, Saxifraga rivularis, Lycopodium Selago and others.” The rich
Scandinavian literature, on the other hand, comprises several investiga-
tions, which show that there is a great similarity between the snow-patch
associations there and in the area I examined. This fact I shall recur to
later on, but in this place I should like to give the dominants of a Cera-
stium trigynum ‘‘herb-field” from Norway (H. Resvorr-HoLMsEN),
see p. 94.

A vegetation of this kind deviates from my Cerastietum trigyni by
the far greater points sum and number of species, but all the said species

1) Oaxyria occurred with particular frequency in several places in the débris,
f.i. at Cape Barclay, so it is possible to speak of an incipient association of this kind;
interesting in this context is the Ozyrietum reproduced in fig. 3, where Oxyria
(and Poa glauca) took possession of the soil on the large, sandy, but rather moist
moraine wall about the middle of the fjord on the east coast of Kangerdlugssuak.
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(After H. REsvorLL-HoLMSEN) F o/, Foy
Cerastium trigynum...............coooiiiiiiiiae, 92 100
Carex Lachenalii............... ..o iiiiiiiii.... 84 64
Gnaphalium supinum ............ ... o ool 84 40
Oxyria digyna: :-::ooeieis aessnesscsssstssnsssssns 6 i
Ranunculus pygmeeus .......... ... ...l 12 96
Phippsia algida. ... .. 92
Saxifraga rivularis ........ .. ... o e 68
Trisetum spicatum.............. .. ... o oo s 52

occur either as dominants or very commonly in my snow-patch in-
vestigations.

The spectrum on p. 90 shows that Chamephytes (especially below
a height of 0,05 m) and Hemicryptophytes are common, where the cover
of snow is of particularly long duration; Geophytes especially occur in
Salicetum herbaceae.

As a characteristic transition-type between snow-patech associations
and moor-associations may be mentioned the FEquisetetum arvensis,
which was found in the valley northwest of Cape Daussy, see ‘“Desecrip-
tion of Localities”, p. 8. It was found on a level clayey plain near a very
small water-hole. In the period of the snow-melting this plain will be
very wet, because the water cannot penetrate into the frozen soil; later
on, when the soil is thawed, the water will disappear, and the drought
in summer causes the earth to crack into polygons. Plate 4, fig. 1 shows
a photograph taken on 18 July (where this plane is seen); a couple of
Saliz individuals are visible, being entirely level with the ground. In
this area there were two associations: farthest away from the small
water-hole, a Salicetum herbaceae, rich in Equisetum arvense v. rivu-
lare and Saliz arctica x arctophila x glauca (No. 87), nearest the small
water-hole an Equisetetum arvensis, rich in Koenigia islandica and
Phippsia algida (No. 88). Both associations were very rich in mosses;
in the former Drepanocladus revolvens, in the latter Oncophorus Wahlen-
bergit played a great part, the latter so great that it caused No. 88 to
become a closed vegetation as contrasted with No.87. No. 87 was
besides rather rich in lichens.

The said Equisetetum must be defined as a curious mixture of snow-
patch and moss-moor. It shows its snow-patch character by the high
F-percentage of Phippsia algida and Cerastium trigynum and the occur-
rence of Ranunculus pygmeus; on the other hand, Koenigia islandica,
Cardamine pratensts, Juncus biglumis and, in particular, Equisetum seem
to suggest moss-moor. Hardly any shoot attained more than 3—4 cm
in height, and they were generally hidden in the moss. Strictly speaking,
Koenigia should not be regarded as making part of the association, as
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Table 31.
G. L ‘ 87 88
EQUISETUM ARVENSE var. RIVULARE .. | A;(S) G(?) 76 96
SALIX HERBACEA .........ccoviiiiinnn, A, Ch 88 32
KOENIGIA ISLANDICA .................. A, Th + 80
Salix arctica X arctophila X glauea ......... A, Ch - b6 20
Luzula confusa........... ..o, A, H 44 ..
Minuartia biflora ......... ... ... L A, Ch 24 12
Poa alpina var. vivipara ................... A, H 20 28
Saxifraga nivaliS.......coooveiiiviinensoeens A, H + 4
Saxifraga caespitosa........................ A, Ch 8 12
Cerastium trigynum........................ A, Ch 4 28
Phippsia algida. .. ..use v cviini sivoanes A, H .. 44
Cardamine pratensis ssp. angustifolia ........ A, (S) H o 20
Ranuculus pygmaus ....................... A, H 8
Juncus biglumis . ........ .o A, H o 4
DREPANOCLADUS REVOLVENS ......coiiiiiiiiiiinnnn.. 76 \ 28
ONCOPHORUS WAHLENBERGII ............coviiviiniinnnn 12 80
Polytrichum @l pImum s i e i i el la o it sl bals st o ata o s kabe s e s 2 55
Calliergon GUrZesCem S izl s o elulal ol te i sto kel s luts) sho)of s sl ke Shat s e s efelekehe ot ool - -
Calliergon sarmentosum . ............ouuiiiiiiininneeneennnn.. -+ -+
Cetraria D elIseds e e et e efa e B p 40 8
Stereocanlon alpInum’ . ..l ol e e et ol sk oot ekt s e v 48 8
Spectrum: (Table 31).
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it only occurred in the cracks between the polygons and thus, together
with the mosses, formed a Koenigietum having a F-percentage of 100;
when I made no distinction this is due to the fact that Cardamine, Juncus
and Equisetum, which are also moor-plants, lived in the moss above the
polygons. The reason why Koenigia preferred the cracks was undoubtedly
that the soil here remained moist for a longer period. When in this
case I class Equisetum arvense with the moor-plants, it is because its var.
rivulare elsewhere in this valley proved associated with the moors.
When regarding Equisetum arvense as a Geophyte (RAUNKIERS
Flora 1922) and, geographically, as an S-type (OstexreLp 1926) one
gets a spectrum for this vegetation, which shows 24 per cent G; the
spectrum of No. 88 would show an equally high percentage for all four
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life-forms and 29 per cent S. Here one has, however, the strongest
impression of being confronted with a pronounced arctic vegetation, so
that a S-percentage as high as that of Tarazacetum crocei makes quite
a wrong picture. This misrepresentation is caused by the two S-species,
Equisetum arvense and Cardamine pratensis. To one who has seen these
two species growing in this vegetation and the peculiar appearance
presented by both of them, there is no doubt that the two species here
occurred in two arctic ecotypes, and must thus be regarded as A,-types.
It is beyond a doubt their capacity of forming ecotypes, which enables
them both to occur as far north as in the most northerly part of Green-
land. It is then not forms, but varieties we are dealing with; I therefore
call E. arvense f. rivulare Huth E. arvense var. rivulare'). This variety
is an A,-type, and as regards the life-form perhaps a Hemicryptophyte,
seeing that it here was creeping in the thin, but dense layer of moss
growing on top of the soil. The strange appearance presented by the
variety was due to its growth as being passively pressed to the ground,
and to the green vegetative cross-branches, which it bears on the lower
parts of the fructiferous shoots.

1) OstenNFELD and GeLERrT (1902): “Equisetum arvense f. rivulare Huth. — — —
to this form belong f. riparia Fr. and f. arctica Rupr. as dwarf forms”. It seems to
have been established as a species: Equisetum riparium E. Fries, see MiLpE: Mono-
graphia Equisetorum, Dresden 1865.

Cardamine pratensis was found as vegetative specimens of C. pratensis ssp.
angustifolia Hook. It was this sub-species I referred to on p. 22 in T. B., 1933, when
speaking of ecotypes in Greenland. Rikr1 (1917 a) mentions ssp. angustifolia as the
type which is characteristic of arctic regions, whereas var. Hayneana Schur., is
characteristic of the Alps. Rikrr (1917 b) compares the occurrence of Cardamine
pratensis in the Alps with its occurrence in arctic regions: “Im zentralen Teil der
Alpen ist sie selten oder sie fehlt stellenweise ganz. Nirgends vermag sie iiber die
Waldgrenze vorzudringen. Als maximale Hohengrenze, die jedoch nur ganz lokal
erreicht wird, gibt Jaccarp fiir das Wallis 1800, RtuBEeL fiir das Berninagebiet
1780 m an. Und diese Pflanze geht im Norden nicht nur sehr weit in die Arktis
hinein, sie iiberschreitet sogar den 80°n. ... Beim Ubergang der Art von der ge-
maéssigten Zone in den hochsten Norden hat dieselbe somit eine ziemlich weitgehende
formative und biologische Umpriagung erfaren, die vollstindig rechtfertigt die nor-
dische Pflanze als besondere Unterart aufzufassen”. This difference between the
species occurring in the Alps and in the arctic countries is interesting, and reminds
one of the fact that a species may have an unequal supply of ecotypes in two different
localities, which in its turn may cause an unequal distribution in those two localities.
Thus Turesson (1931) found that Polygonum bistorta and Solidago virgaurea lacked
special ecotypes in the Alps and the Carpatheans which, on the other hand, they
possessed in the Altai Mountains, and he writes: “The capacity on the part of these
species to push their way into alpine altitudes in the Altai, and to flourish in such
situations, depends primarily on the existence in these populations of biotypes fitted
for the building up of alpine ecotypes”. In Kamtchatka and great parts of Asia
two races occur viz: C. pratensis L. sensu strictu and C. dentata Schulz., see E. HuLTEN
II. p. 154.
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The vegetation is consequently purely aretic, characterized by Hemi-
cryptophytes and in the cracks between the polygons by Therophytes.
It merges gradually into a more heath-like vegetation (Salicetum her-
baceae, No.87) with Chameephytes dominating.

6. Fell-Field.
(Frigorideserta).

Wherever one passes from a closed to an open vegetation, the fell-
herbs will as a rule replace the greater heather-like plants, which causes
a rise in the H-percentage. As this openness in the vegetation may
depend on three entirely different factors, viz. a snow-cover of too
long or too short duration or no snow-cover at all, or the fact that the
boulders become too prevailing (“Ger6ll”- or “Schuttflur) it is evident
that the fell-field is extremely heterogeneous. The snow-covered débris-
vegetation mentioned on p. 48 had certain pecularities, which made it
a natural, separate group of vegetation, associated with the Semper-
virenttherbosa,; this was also the case with the open vegetation with
a snow-cover of the longest possible duration. What is left is then the
soil, which is rather constantly bare of snow and does not bear a closed
vegetation; on this some plants live which might be comprised into a
form of vegetation, the fitting definition of which might be fell-field.
As a rule the plants in the fell-field are arranged in such a manner
that the idea of fell-field associations does not present itself, and one
only imagines a large association with a rather homogeneous number
of species of varying frequency; however, I have on several occasions
been able to identify real associations within the fell-field.

1. Papaver radicatum association. The plateau at 300 m height at
Cape Dalton. Papaver nearly predominating; a few specimens of Cera-
stium alpinum and Ranunculus glacialis were visible. In Loc. XIII in
Kangerdlugssuak (nunatak in the nepheline-syenite area) Papaver was
also the prevailing and only species. Compare: Poppy Herb Barren,
TrapNeLL 1933.

2. Dryas octopetala association. Seen in the interior of d’Aunay Bay
on a slope, rather resembling a débris-vegetation (basalt-gravel).

3. Silene acaulis association. Level gravel plane in the small valley
north of Notched Mt. in Kangerdlugssuak. A few specimens of Luzula
confusa, otherwise only Silene.

An incipient Vaccinium uliginosum var. microphyllum association
was often seen, and in Kangerdlugssuak there were further a few examples
of Empetrum, Loiseleuria and Diapensia forming fell-field associations.

In the preceding (table 28 (No.72) and table 30) I have deseribed some
associations, which only with reservation can be grouped with fell-field.

104 7
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The species which should be common in fell-field are the following
(the list to a certain extent based upon that of Kruusk from Ang-

magssalik):

Papaver radicatum. H.

Dryas octopetala. Ch. (southern limit at 69°05)
Silene acaulis. Ch.

Vaccintum uliginosum v. microphyllum. Ch.
Empetrum nigrum v. hermaphroditum. Ch.
Louseleuria procumbens. Ch.

Diapensia lapponica. Ch.

Cerastium alpinum v. lanatum. Ch.
Ranunculus glacialis. H.

Luzula confusa. H.

Sazifraga tenuis. H.

Saxifraga oppositifolia. Ch.

Carex nardina. H.

The 4 Salix-species. Ch.

Polygonum viviparum. G.

Oxyria digyna. H. See table 30!

Elyna Bellardi. H.

Juncus trifidus. H.

Poa glauca. H.

Festuca ovina. H.

From a biological point of view the fell-field shows a preponderancy
of Chamephytes and Hemicryptophytes, whereas the Geophytes are
very rare; the picture presented is consequently quite parallel with the
life-form percentages in the biological spectrum, which OsTENrFELD (1923)
was able to establish for the most northerly part of Greenland. Like
OsTENFELD, | am inclined to refer to the Chamaephytes species like Carex
nardina, Elyna Bellardi, Festuca ovina var. brevifolia and perhaps also
Papaver radicatum, which also emphasizes the chameephytic arctic
character of this vegetation. VanL (1913 p. 18) found that the fell-field in
Lapland was not “‘characterized by any distinguished ecological features”

Fresh-Water Associations (Aquiherbosa).
7. Moor-vegetation (Emersiherbosa).

1. Moss-moor. a. stagnant water

b. running water.

It was proved by the work of the expedition that Blosseville’s Coast,
on the whole, offered very bad conditions for the formation of moor,
and consequently the observations made there are few. For the mosses,
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complete lists of species will be found in HARMSEN’s article (1933); and
so0 in this place only the most important mosses will be mentioned. The
two moss-moor types mentioned above are different, both as a result
of the greater or smaller movement in the water, and of the conditions
caused by the angle of inclination.

As the only example of moss-moor with stagnant water I shall
mention the moors found on level ground in front of the large snow-
drifts at Cape Dalton (see fig. 26 A 2). In one locality a Paludella squar-
rosa-Aulacomnium palustre association was found, Sawifraga stellaris
comosa being the only important phanerogam. In another locality a
moss-vegetation with Ranunculus sulphureus (altaicus) was found as the
only phanerogam of any importance. Other phanerogams from these moors
that should be mentioned are: Sazifraga rivularis, Saxifraga cernua,
Ranunculus hyperboreus (Kruusk), Ranunculus pygmeeus, Poa arctica
and Koenigia islandica (KRUUSE).

On the southeastern slope of Cape Daussy a moss-moor was ob-
served along a water-course on gently sloping ground, Sphagnum plumu-
losum dominating, and the phanerogams were at times so closely set
that the vegetation partook of the character of a meadow-vegetation;
here a Ranunculetum affinis was found in patches, where Ranunculus
affinis, together with Poa arctica, frequently formed a very fine, close
carpet of phanerogams above the moss-cover.

The moss-moor along a spring in the fjord north of Cape Ravn is
mentioned on pp. 9—10. The scattered flowering plants were chiefly
southern species, an interesting difference from the moor-type found ¢t
Cape Dalton, which chiefly contained A;- and A,-species.

At Uttental Sound in Kangerdlugssuak moss with Epilobium ana-
gallidifolium was found along a small water-way.

Along small water-courses on the mountain slope at Tugtilik moss-
moor with Saxifraga stellaris or Deschampsia alpina was found; besides,
Saxifraga aizoides was common in this locality.

As to the vegetation near hot springs found in the course of the
expedition see pp.d and 7.

One must regard as a special variety of moss-moors the moss-ac-
sociations, which were found along the edges of melting snow-drifts, and
which consequently bear a certain resemblance to the snow-patch as-
sociations. Such associations occurred in many localities, and were as a
rule lacking in important phanerogams, but in a few localities they were
found with a typical snow-patch phanerogam-vegetation (Oxyria, Ce-
rastium trigynum Nos. 74 and 75). Farthest in towards the snow-drifts
the moors at Cape Dalton (see above) belonged to this type.
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2. Phanerogam-moors.

By this I understand a vegetation where the moss is overgrown by
a more or less dense, but homogeneous vegetation of phanerogams (or
vascular cryptogams). Under moos-moors I have already mentioned the
Ranunculetum affinis found at Cape Daussy. In the fjord north of Cape
Ravn Equisetum arvense (upright S-type) formed rather dense covers
along small water-courses. Kruusg’s distinction between “tuft-bogs” and
“flat-bogs”” was based upon the physiognomy of the moors, and cannot
with full justice be said to divide the moors into two association groups;
nevertheless, “tuft-bogs’ very nearly correspond with my Salicetum her-
baceae muscosum. An objection might, perhaps, be raised that confusion
is created by all of these names, which mean a splitting up of the older
plant-communities in Greenland, but it has been done because com-
parisons can best and most accurately be undertaken between associa-
tions or still smaller unities; one must first of all know the species, before
it is possible to speak of families; in the study of the communities of
plants in Greenland regard has hitherto only been had to “families”.
The two former associations correspond very nearly with THore Friks’
“Niedermoorgebiische’, being “tuft-bogs” with a dense vegetation of
Chamaphytes above the moss-tufts. Such vegetations are as-
sociated with theheath-series, inasmuch as it is only certain heath-
associations which recur in this locality, but growing in very dense
moss-tufts. '

SALICETUM GLAUCAE MUSCOSUM.

Moss-tufts with a homogeneous vegetation of Saliz arctophila x
glauca, Pedicularis lapponica and Polygonum viviparum, in a few loca-
lities also with Vaccinium uliginosum var. microphyllum, at 400 m above
sea-level in the interior of d’Aunay Bay, on a nearly level ground above
a herb-field, as shown on fig. 26 B 1. Pedicularis lapponica was un-
doubtedly here a parasitic growth on the Saliz-roots (fig. 1, plate 3),
whereas Hartz in the interior of Scoresby Sound found it closely as-
sociated with the roots of Betula nana. Pedicularis lapponica has not
been found farther south on the east coast than here in d’Aunay Bay.

VACCINIETUM ULIGNOSI MUSCOSUM.

Moss-tufts (Sphagnum plumulosum, Aulacomnium palustre, Aula-
comnium turgidum) with a dense vegetation of Vaccinium uliginosum
var. microphyllum, Carex rigida and Salix arctophila x glauca; besides,
but not quite so homogeneously or frequently, Empetrum, Polygonum
viviparum, Pedicularis hirsuta, Bryanthus coeruleus and Carex scirpoidea.
The lichens found in the moss were more particularly Cetraria nivalis,
Cladonia matis and Cl. uncialis. In the depressions between the tufts
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(snow-cover of longer duration) Cassiope hypnoides, Carex rigida, Salix
herbacea and Polygonum viviparum. The vegetation was found at 440 m
above sea-level, in the inland east of Watkins Fjord on a southern slope
with an inclination of 10°.

SALICETUM HERBACEAE MUSCOSUM.

Moss-tufts with a homogeneous vegetation of Salixz herbacea, Carex
rigida and Polygonum viviparum, or the very same dominants as in the
typical Salicetum herbaceae. This association seemed rather common,
and my observations are so numerous that I am also able to establish
a couple of sociations under this association.

a. Rich in Saliz arctophila x glauca and Vaccintum.

Moss-tufts (Sphagnum-Aulacomnium-Paludella) with Carex rigida,
Salix herbacea and Polygonum; then rather commonly Saliz arctophila x
glauca and Vaccinium uliginosum v. microphyllum. Besides, Empetrum
Pedicularis flammea and P. hirsuta occurred. Between the tufts Equi-
setum arvense var. rivulare occurred (here without Sphagnum). As to the
size and extent of the tufts, see HarMseEN 1933, figs. 9 and 10, where
also the complete list of mosses is to be found. The vegetation occurred
on level ground, in the valley at Cape Daussy.

b. Rich in Poa arctica (No. 89).

Moss-tufts, very long and 20—35 c¢m in height, divided by elongated
depressions, 0,5m broad and 5—8m long. The three usual dominants; but
besides these Poa arctica, Calamagrostis neglecta are rather common. The
vegetation occurred near the Angmagssalik Settlement and here con-
stituted the marginal regions of the rather extensive moors between the
flat ridges (fig. 22). The tuft vegetation on slightly drier ground merged
into a meadow-like vegetation, with the same phanerogams, but entirely
level. In Tugtilik the same sociation was found with Poa arctica; and
here Deschampsia alpina occurred between the tufts. Fig. 1 on plate 5
shows the vegetation in Tugtilik.

c. Rich in Empetrum.

At Tugtilik and Angmagssalik, Saliz herbacea, Carex rigida and Em-
petrum were observed as dominants; of common occurrence were also
Cassiope hypnoides and Polygonum.
d. Rich in Equisetum variegatum.
Observed at Tugtilik; in one locality Equisetum dominated so entirely
in the tufts that it became necessary to speak of an Equisetum varte-
gatum association; see thus fig. 2, plate 5, where Equisetum grows over
the entire tuft and only permits Salix herbacea to live between the tufts.

In drier regions, adjoining a Caricetum rariflorae in the very moist
localities, MoLroLM HaNSEN found on Iceland a moor-vegetation: Carex
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rigida (F-percentage 100), Saliz herbacea (F-percentage 92), and Poly-
gonum viwiparum (F-percentage 96), but also with Equisetum arvense,
Saliz glauca, Cardamine pratensis and Calamagrostis neglecta as domi-

Table 32.
| |
G L 89 ‘ 9 | 91 | 92 | 93
\ |
L] | “
SALIX HERBACEA .......ouvo... A,  Ch 100 |[100 | 36 | 16 | ..
CAREX RIGIDA ................. LA, 1 G 100 ‘ 4 24 | 20
CAREX RARIFLORA............. ‘ A, | G .. 100 | 100 | 8
POLYGONUM VIVIPARUM....... | A | G . 88 100 28 | 8 4
POA ARCTICA ................... Ax(A2) G 80 ‘ ‘1 3¢ ..
CALAMAGROSTIS NEGLECTA...., S | H 48 | 100 | 68
ERIOPHORUM SCHEUCHZERI ... A, HH 20 25 28 72 |20
COMARUM PALUSTRE........... | S HH| 16 | 12 | 76 | 32
Empetrum nigrum v. hermaphrodi’c..} A, Ch | 4 28 20 ‘
Vaccinium uliginosum v. microphyll..! A, Ch 8 8 "
Deschampsia alpina................ S H " 56
Bartschia alpina................... A, H -+ e
Carex Lachenalii .................. A, H .. 4
Cerastium alpinum................. A, Ch 4 a
Cerastium trigynum................ A, Ch e 36
Euphrasia latifolia................. A, Th 8 | A
Saxifraga stellaris.................. S H ‘ ’ 20
Sphagnum Girgensohnii ......................... |+ + |
Sphagnum plumulosum.......................... | .. + |
Sphagnum riparium. ............. .o - + |
Calliergon stramineum........................... 3 |+ .
Cephalozia bicuspidata ....................... ... ‘ -+
Cynodontium strumiferum.................... ... | + 3
Dieranum scoparium. ........... ... ... o (i 0 +
LophoziaKunzeana.............................31 ~ + |
Lophozia porphyrolacea ......................... ‘ o+ o ‘
Paludella squarrosa ............ ... ... ... ... ‘ ‘ - + |
Polytrichum commune . ...............ooiini .. |+ + | ..
Drepanocladus exannulatus ...................... 1 e . :! 4 ’
Spectrum: (Table 32).
E | elgl| o s | &8 |= \'
“l 5 |85 & 5| & £ |E& E|E2|8 | R|®|E|8|<|< =
=Tl I = & = &/ || |
| | | | [
89 ’65"37’ ca. b0 ‘ 0°/4—5  moss 9 4—143 4,4 24 ‘ 12 ‘60! 4f 0 ‘ 0 86 14
90| — | — | —1]0°] 5 — 81360(3,6(38| 0|57| 8|2 0/97| 3
91 — 100 — 0°| b — 9324|3220 1(47|32(0 0 77 23
92| — lea.B0 — [0°] 5 | — 522823 7[44] 34610 0 42]58
98| — | — | —|0° 5 |sand(mud)| 8 232|23|/15|62|14| 9|0 |0 38 62
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nants (the latter was also a frequent dominant at Angmagssalik). Points
sum, number of species and density of species is greater on Iceland,
but the association is the same; at Angmagssalik it also merged into
a Caricetum rariflorae. At Jotunheim H. Resvorr-HorLmsex found a
moor with Carex rigida (F-percentage 100), Polygonum viviparum
(F-percentage 100) and Salix herbacea (F-percentage 68), furthermore,
with Festuca ovina as a dominant; in its upper part the moor merged
into a grass-field rich in lichens, as I saw it at the Sparganium Pond
near Angmagssalik. There is also some resemblance with the Thore
Fries’ Carex rigida “Niedermoor”. The association, on the other hand,
is not mentioned by WarMING under the grass-moors of West Greenland.

Fig. 22. T. B. phot. Fig. 23. T. B. phot.
Fig. 22. View across the moor behind the Angmagssalik Settlement.
Fig. 23. Calamagrostidetum neglectae with Eriophorum Scheuchzeri. The moor behind

the Angmagssalik Settlement.

Whereas the three associations mentioned in the preceding were
connected with the heath series and were characterized by Ch and G,
this is not the case with the associations occurring on still moister
ground. There were in particular three associations which were found
at Angmagssalik.

CARICETUM RARIFLORAE (Nos. 90 and 91).

No. 90: Moss-tufts about 10 ¢cm in height, 80—150 ¢cm in length,
divided by depressions 25 cm broad. On the tufts grew Carex rariflora,
Polygonum and Salix herbacea, between the tufts in the moss-sludge only
Carex rariflora. The vegetation found in the part of the moor which was
the second wettest, is depicted in fig. 22.

No. 91: The vegetation found as a marginal vegetation round the
“Sparganium Pond” at Angmagssalik. In the moss the Sphagnum species
dominated. The vegetation is rich in HH (the dominant Comarum palustre
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and Ertophorum Scheuchzert); furthermore, the spectrum shows the great
predominance of the Geophytes and the complete retirement of the
Hemicryptophytes.

Caricetum rariflorae, which occurred at Angmagssalik, greatly
resembled the Icelandic Carex rariflora moor, and is mentioned by War-
MING from West Greenland (BErcGrEEN: Disko Bay). By its wealth of
Sphagnum it has certain points of resemblance to high-moor, but must
surely be classed with what Osvarp (1925) terms Niedermoore (“Seggen-
moore’’). OsvaLp points out the connection between “Moortypus™ and
“Klimatypus”; any one coming from more northern parts of Greenland
could have no doubt that this moor-type at Angmagssalik testified to
the far more oceanic climate of that locality, seeing that the moors here,
as contrasted with conditions in the north, were not necessarily as-
sociated with melting snow-drifts, but seemed to depend very largely
upon the precipitation.

CALAMAGROSTIDETUM NEGLECTAE. (Nos. 92 and 93).

In the middle of the moor-tract at Angmagssalik, in the very
moistest part where the water came out everywhere, there was a vege-
tation with Calamagrostis and Ertophorum (No. 92), very poor in species,
but with a high HH and S-percentage (compare the “Floi”-vegetation
on Iceland, MoLnorLm HanseN). The vegetation is most clearly seen on
fig. 25, and ceased where the water gathered as a faintly flowing water-
way in the middle of the moor. No. 93 is a variety of this vegetation,
which was found water-soaked on sand or mud ground somewhere in
this moor-tract at Angmagssalik. Of common occurrence are here
Deschampsta a’pina, Cerastium trigynum and Saxifraga stellaris. The high
H-percentage is due to Calamagrostis neglecta, but must in this place be
taken with a reservation, as the buds are surely often hidden in the
moss, thus making it a Geophyte like Carex rariflora.

The association is mentioned from Norway by NorpHAGEN (1928,
pp- 337—338), but there belonging to ‘‘moosarme Wiesen’".

ERIOPHORETUM SCHEUCHZERI.

As the very outermost vegetation towards the open water there
were often pure occurrences of Eriophorum Scheuchzeri. This association
also occurred in small water-basins in the gneiss rocks in the interior of
Kangerdlugssuak. In other places in Greenland Eriophorum polystachyum,
as in the Alps, make part of this association (WarmMING 1888, LUNDAGER
1912), but here at Angmagssalik only E. Scheuchzeri occurs. (As to the
distribution of Eriophorum polystachyum see SEIDENFADEN 1933.)
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CARICETUM GLAREOSAE.

This association, which belongs to RiBeL’s “Salzwasser-Emersiher-
bosa”, is peculiar — at any rate at Angmagssalik — in that it practically
only consists of dominating species, as a rule not more than three in num-
ber. It occurred at Angmagssalik near a protected sea-shore in the Tasiusak

T. B. phot.
Fig. 24. Strand-meadow at the Angmagssalik Settlement. To the right of the stick
is seen a small hole with open water.

sea-bay. Fig. 24 shows this strand-meadow vegetation as seen from the
outside. The letters indicate the various sociations from the outside and
towards the interior: a: Puccinellia phryganodes-Carex glareosa-Stellaria
humifusa sociation; b: Carex glareosa-Stellaria humifusa sociation; c: Carex
glareosa-Calamagrostis neglecta sociation; d: marginal zone of e, with Des-
champsia alpina; e: Carex rigida-Salix herbacea- Polygonum tuft-vegeta-
tion, rich in Empetrum (compare p. 101). All sociations were rich in
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mosses, particularly with Drepanocladus aduncus, a and b being the
most halophile sociations. See also fig. 26 K.

Kruuse mentions a similar vegetation, Caricetum subspathaceae,
from Angmagssalik (Kruusg, p.280); compare also DEvoLp and ScHo-
LANDER, pp.1b5—15H7.

8. Vegetation of the Lakes.
(Submersiherbosa).

The investigation of the few lakes or ponds found by the expedition
yielded very sparse results, there being no lake with a vegetation con-
sisting of phanerogams. Only as far south as at Angmagssalik, in the
many small lakes behind the settlement, phanerogam-associations
occurred. The first lake which was found in the mountains behind Cape

Table 33.
- 1 N Spectrum:
Sparganvetum affinis G. | L || 94
I 65°37" lat. N.
— ‘ N 100 m above sea-level
SPARGANIUM AFFINE.... 8 HH 100,_, Depth of water: 25—50 cm
Callitriche hamulata (?)...... S HH = 52 HH*/, 100
Hippuris vulgaris........... S HH = 40,, | S°% 100
N R I B Density of species 1,92
DREPANOCLADUS ADUN- :
CUS (f. pseudofluitans). ... 100,

Barclay was still frozen over as late as the middle of July; at Cape
Daussy the vegetation in the great fresh-water lagoon to the northwest
of the cape only consisted of a few green alge on the stones; farther
south in the Kangerdlugssuak area the highest form of vegetation in
the lakes east of the head of Watkins Fjord was an association of Drepano-
cladus aduncus f. aquatica, rich in algae and diatoms, and in a small
water-hole in the rocks at the east coast of the main fjord there were
only a few lichenized blue-green algae, as well as Calliergon sarmentosum
var. fontinaloides on the stones. DEvoLD and SCHOLANDER mentions
Callitriche verna (f.) from this locality.

SPARGANIETUM AFFINIS.

Table 33 (No. 94) shows an investigation of the vegetation in the
“Sparganium Pond” in “Elvbakker” at Angmagssalik. Sparganium and
Drepanocladus aduncus were found everywhere, whereas Callitriche and
Hippuris were lacking in certain localities, but where they occurred, the
distance between the shoots, as far as Hippuris was concerned, was very
much the same in all cases, for which reason also the index is given for
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this species, compare p. 21. It appears that the Drepanocladus individuals
are very close to one another (index 4!).

Sparganietum affinis is mentioned by WEeRNER Lipr (1921) from
the Lauterbrunnen valley: “Als erste wurzelnde Phanerogamen stellen
sich submerse Wasserpflanzen ein, von denen in unsern Tiimpeln nur
Sparganium affine, ssp. Borderi und Callitriche palustris vorhanden sind.
Ich mochte diese Entwicklungsstufe als Sparganietum affinis bezeichnen
sie wire in grosserem Rahmen wohl zu dem Potamogetonetum zu stellen”.
Also from “Alpes du Brianconnais” PIERRE ALLORGE (1925) mentions
Sparganietum as the “association d’hygrophytes vasculaires qui atteint,
enEurope, les plus hautes altitudes”. Besides Sparganium, Potamogeton,
Hippuris and Callitriche play a part, and among the mosses mention is
made of Calliergon- and Drepanocladus-species. The similarity with the
association at Angmagssalik is great. Also in Denmark a Sparganie-
tum affinis may oceur, though rarely; thus, on a botanical excursion to
the heaths of Jutland 1 found on the southern brink of a small lake
(Hornum Lake) a fine example of this vegetation. (K. WiinsTEDT,
Botanisk Tidsskrift Vol. 41, p. 420).

At Angmagssalik there were also other associations in the small
lakes; in particular I observed a Hippurietum vulgaris (rich in Calli-
triche), an association which was also found by Harrz at Scoresby Sound,
by Luxpacer near Danmarks Havn (LunpacGEer, fig. 6 p. 386).

Particularly interesting is the Subularietum aquaticae, described by
Kruusg, from Angmagssalik; in one locality he found the bottom of a
small shallow pond covered with Subularia; further, Callitriche verna,
Hippuris vulgaris, Juncus bulbosus, Alopecurus aristulatus, Sparganium
affine, Ranunculus hyperboreus and Cardamine pratensis (sterile), a quite
unusual wealth of species.

The vegetation of the lakes is characterized by HH and S! (100 per
cent in table 33). Spargantetum is characterized by ‘Eigentliche
Schwimmblattkrauter”, Hippurietum by “Luftblattkriauter” (Linkxora
1933).

Concerning associations of cryptogams mention must finally be
made of the associations of green algae which occur frequently on rocky
walls, down which the water oozes, this type of vegetation being parti-
cularly well developed in the fjord north of Cape Ravn, and the lichen-
moss flora occurring on stones and rocks. Only at Cape Barclay I found
mosses which may be of importance in such a locality, viz. Andreaea
Blytii; the lichen-associations found were more particularly Gyrophoreta,
the latter (cf. Ly~xce 1933) on basalt in the northern coastal area con-
sisted of Gyrophora cylindrica, Lecanora polytropa, L. gibbosa, Rhizo-
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] Mohl Hanse phot.
Fig. 25. Saliz arctophila X glauca entirely adpressed to the rock. On the stones
Gyrophoretum. East coast of Kangerdlugssuak, midway of fjord.

carpon geographicum, Candelartella vitellina, Lecidea Dicksonti, L. fusco-
atra, Verrucaria aethiolaula, or on gneiss in the Kangerdlugssuak area
(fig. 2b) Gyrophora cylindrica, G. erosa, Rhizocarpon geographicum, Leca-
nora polytropa and Lecidea sp., and besides these Stereocaulon denudatum.
On a peak in d’Aunay Bay on basalt were found: Lecanora polytropa,
L. perrachiata, L. melanophthalina, Biatorella coracina and Acarospora
chlorophana. Usnea sulphurea (a northern type) was found as far south
as on the rocks at Cape Dalton.
With regard to the marine algal vegetation see p. 18.

CONDITIONS.

The chief factors determining the conditions of the associations have
already been mentioned, partly in the descriptions of the associations
and partly in the related spectra. Of the greatest importance to the
vegetation of Greenland is the snow-covering, which clearly divides the
vegetation into three groups. In these three groups the cover of snow
is: 1) of an optimal duration (willow-copse, herb-field etc.), 2) of a
maximal duration (snow-patch association), and 3) of a minimal duration
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or without any snow at all (certain heath-associations, fell-field). The
snow-covering is tantamount to a relatively high degree of heat in the
vegetation in winter, and its duration is of the greatest importance,
because the period of vegetation is dependent upon it. Willow-copse,
Alchemilleta, herb-field and many heath-associations must have a long
summer-season in order to exist. The actual length of the vegetation
period is reflected in the mean summer-temperature, so that certain
July isotherms become of importance by emphasizing the places, where
the summer-season is just long enough for the development, for instance,
of willow copses or birch-woods?!). This is about all that is shown by
the mean temperatures with regard to the vegetation, seeing that the
meteorological measurings have often taken place near the sea, perhaps
at a distance from the actual vegetation here. I had the opportunity
to undertake some comparisons between the temperature found ashore,
where the plants grew, and the temperature which was measured at the
same time on the vessel of the expedition, the “Sekongen”, lying near
land in the bay. In table 34 I put together the observations deriving
from d’Aunay Bay (69°05"), the bay north of Cape Daussy (68°43"), the
fjord north of Cape Ravn (68°31") and Miki’s Fjord (68°10"); the
measurings ashore were undertaken near the vessel, excepting those on
23 August, where the land temperature comes from the inland east of
the head of Watkins Fjord, about 20 km from the vessel. When going
over the table, one finds that the temperature is on an average 3—4° C

Table 34.
= . ‘ N L M b~ ?
s | 3B weather o8 | e 5. | mE |ae3sE
£ . BB | — SEs | 55 | 2B | 55% |Eiisc
a b e HPw s | AF £3E o2 3 H
2 ‘} EE vessel [ ashore g -1 - l S Qﬁ ?;D e i%i;%
_ \ i I =)
18/, I 69°05" | 764 clear clear 7° 12—13°) .. .. ‘ 150
16/ | ags |f dlear } clear |12 300
I7 B ‘ l fogg}' .. & .. .. ‘
osar | _|f foggy- } o E oo ‘
17/, | 68°43 | 760 foggy Il vt 2,5 3,6—1°] .. T 10
1/, | | ey |f e } 1 55° | & | %
2 — \ clear clear . e v H 2
foggy-
w, | | 757 { ey } aloat 6,7° 8 |18 | .. | 260
20/, — || 759 overcast clear | e 7—8° . .. l‘ 20
[, | 68°31" 765 clear clear 6,3° | 9—11°| 24° 18° | 180
27k — || 762 clear clear 6,5° 12° 24° |14—19° 175
30/, — | 758 clear clear 8,1° |13—15H° 30° [17—18° 300
23/ | 68°10° w 758 clear clear 4.4° 12° .. |15—18° 330

1) T. B., 1933, pp. 38—41.
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higher ashore, and in the latter case, where the observation took place
inland, the difference is 7,6°. If the thermometer was thrust into the
lower part of the vegetation, the temperature was often 18°. The highest
temperature measured was 15° in the shade in open air, but far higher
maxima will undoubtedly be reached in the more continental regions.
It is necessary to say that the two first and the two last measurements
were undertaken on the southern slopes of the mountains, as the con-
ditions of heat are here particularly favourable for the vegetation. This
is very much the case, when the mountain slope consists of terraces, as
is common in basalt regions; here the strong radiation from the steep
wall of the terraces causes the temperature to be particularly high
farthest in on the terrace, and here the snow also melts first, which
causes a particularly southern vegetation in the place. The height above
sea-level is also of great importance to the temperature, seeing that the
warm air in a valley (fjord) system rises; the cold air which comes in
from the sea carries large masses of fog with it, which fill the valley
and fjord, but do not reach the vegetation. In the fjord north of Cape
Ravn I measured one day, at the end of July, a temperature of 12° in
the shade, at 2 p.m. and at a height of 200 m, whereas the temperature
on the same day and at the same hour was only 4° in a dense fog at
the surface of the sea. In the spring when the fjord is covered with ice,
conditions may possibly arise which remind one of those identified by
Lavee Kocu (1928) in the most northerly part of Greenland (Dragon
Point), where the temperature at one time was —1° at the surface of
the sea, whereas it was 9° at a height of 600 m and 4—5° at a height of
1000 m. Such conditions would greatly help to lengthen the period of
vegetation in the mountains. Owing to the currents of cold air, often very
considerable, which may come down the sloping side, the situation of the
mountain slope is in the night particularly favourable in relation to the
valley, which may lead to the gathering of great quantities of cold air
there. The difference between the bottom of the valley and the slope
of the mountains was very well brought out in the distribution of the
vegetation in the valley north of Cape Daussy; there was here a
luxuriant heath on the mountain slope, frequently interspersed with a
number of more southern species. On these southern slopes oases of heat
appear, as expressed by Ruporr GEiGEr (1930): “Diese thermischen
Verhiltnisse finden héiufig ihren Ausdruck in der Anordnung der Vege-
tation in horizontalen Zonen. Die frostempfindlichsten Gewichse kommen
dabei in dieser warmen Hangzone vor; im Talgrund und hoher oben
konnen nur klimahirtere Pflanzenfamilien fortkommen. Ist der Hang
auch nach Siiden exponiert, so dass er auch bei Tage durch die Sonnen-
strahlung besonders begiinstigt ist, so entstehen inmitten eines rauheren
Klimas Inseln mit viel wertvollerem Mikroklima™. The very southern
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character of the vegetation in the fjord north of Cape Ravn was due
to just such a warmer microclimate high up on the south slope. It faced
west-south-west, which may perhaps also play some part, seeing that
the day-maximum of the earth temperature lies on the south-western,
not on the southern slope of the mountain (GeiGer 1930); I also mention
this, because I generally found slopes facing south-west more southern
in character than those facing south-east.

As regards the conditions of moisture it seemed that the rain might
keep away for the greater part of the summer in the northernsection
of the area; the vegetation was then in these localities entirely de-
pendent on the snow-drifts, and for those on the slope on the existence
of snow blown together, from which the water can ooze. As to vegeta-
tion with water dripping down upon it see Alchemilletum and No. 17.
In this connection the terrace form of the mountains is important,
since it causes every possible degree of moisture, so that one association
replaces another all the way down the mountain, see fig. 26 E. When the
terraces incline inwards, the water may become stagnant and bogs
form; when they incline outwards, bogs become rare, and only occur
where the water wells forth. At the end of August, in lat. 68°10’, there
was at one time a very heavy rainfall for six days; all the water-courses
which had been nearly dried out, became rapid streams, and there
were several new ones created; however, it was surprising to see how
soon the conditions of moisture again became normal; the six rainy
days were succeded by a fohn-storm (15° heat), which melted the newly
fallen snow on the tops of the mountains and dried out and stopped
the water-courses, and in the end it left the vegetation about as dry
or moist as before the rain-falls.

As to edaphic factors the attention is drawn to the difference between
gneiss and basalt (see T. B., 1933, p. 28). Measurements of the degree
of acidity were, unfortunately, not undertaken, and pending such
measurements from Greenland, the reader is referred to the work of
NorpHAGEN (1928). The lesser or higher degree of disintegration, as well
as the size of the grains in the débris material on the terraces, plays
a great part in the distribution of the associations.

THE DISTRIBUTION
AND MERGING OF THE ASSOCIATIONS.
Fig. 26 shows a number of profiles, which are meant to illustrate

where the associations are to be found, and the manner of their merging
into one another; the profiles have all been drawn on the spot, but
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Fig. 26. (Explanation in text.)
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make no pretence of being accurate map-sketches. Similar sketches are,
for instance, made by SeipExrapeN (1931), and from arctic Russia by
Tormarcuew (1929, 111, fig. 2 ef. my fig. 26 A).

Fig. 26 A: Cape Dalton 200 m above sea-level. Southern slope.

104

1. Taraxacetum crocei, rich in Saliz herbacea, No. 19.

2. Moss-moor either with Saxifraga stellaris comosa or Ranun-
culus sulphureus. The water stagnant.

3. Moving soil in front of snow-drift: Phippsia algida asso-
ciation.

: Interior of d’Aunay Bay, 400 m above sea-level. Southern

slope.

1. Salicetum glaucae muscosum, see p. 100 and plate 3, fig. 1.

2. Taraxacetum crocet, rich in Potentilla Crantzii. No. 20, see
plate 2, fig. 1.

3. Saliceto-Vaccinietum uliginost. Moist heath, rich in species.
No. 36.

: Skeergaard Peninsula, Kangerdlugssuak. 120 m above sea-

level. Southern slope.

1. As contrasted with B. 3 and E. 5 there are here nearest
the rock a dry vegetation, an association fragment of
Caricetum rigidae. No. 30.

2. Like 1, but more scattered. The gravel crops out everywhere.

3. Empetreto-Vaccintetum, rich in Juncus trifidus and Luzula
spicala.

: At the Angmagssalik Settlement. 120 m above sea-level.

1. Salicetum herbaceae. Snow-patch.

2. Vegetation from the bank of a spring, physiognomically
dominated by Alchemilla glomerulans. The snow melts
quickly round the water-way. No. 22.

: The fjord north of Cape Ravn. About 200 m above sea-level.

Southern slope.

1. Moist Empetreto-Vaccinietum, dripping Sphagnum cusheons.

2. Rock-vegetation, see below p. 116.

3. Moist herb-field, characterized by water dripping from
above, see No. 17. Here and there in this place Scirpetum
caespitost.

4. Typical herb-field. Taraxacetum crocei. Nos.9 and 10.

b. Merging of Taraxacetum and Empetreto-Vaccinietum.
Example: No. 45.

6. Moist, Empetreto-Vaccinietum, rich in species. No. 43.

7. The water which follows the upper side of the rock (dotted

8
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line) here again comes right to the surface, which causes
a strong intermixture into the heath from Scirpetum caespi-
tosi, No. 44.

Farthest in, against the moist wall, where the snow first
melts, a little herb-field-vegetation.

9. Salicetum herbaceae, rich in herbs. No. 29 a.
10. Débris-vegetation, No. 29 b.

Kangerdlugssuak. The east coast midway of fjord.

il

Farthest out towards the fjord fell-field with much Saliz
herbacea (gravel surface), No. 72.

Salicetum herbaceae, No. 73.

Snow-patch association, particularly mosses and Oxyria,
very wet from the melting water. Nos. 74 and 75.

: Cape Daussy. The valley, about 50 m above sea-level.
1.
2.

Salicetum herbaceae muscosum. See p. 101.

Level plain with Salix arctophila x glauca, Salix herbacea,
Carex rigida and Equisetum arvense var. rivulare. Very rich
in mosses; in drier places rich in lichens. (Snow-patch.)
Moss-moor (the melting water from the drift) (Sphagnum-
Calliergon-Drepanocladus).

: Behind the Skergaard Peninsula, Kangerdlugssuak. Profile

of the vegetation, fig. 19. Table 27. 3: farthest in towards
the wall a fragment of a herb-field (fig. 8). 2: Salicetum herba-
ceae. 1: Empetreto-Vaccintetum.

3.

o o

=1

: Miki’s Fjord. 40 m above sea-level. Western slope.

1.
2.

Equisetetum vartegati, on gravel. No. 27.

Open dry heath with Saliz glauca, S. herbacea, Polygonum,
Luzula confusa, Juncus trifidus and Stereocaulon.
Empetretum with Saliz glauca and Vaccinium.

: Profile through the Sparganium Pond at Angmagssalik.
L. r
2.

Lichen-heath, immigrated on former tuft-vegetation.
Moss-tufts with Salix herbacea, Empetrum, Carex rigida
and C. rariflora, the latter only in the moor-slush between
the tufts.

Sparganietum affinis. No. 94.

Association of Callitriche and Drepanocladus.

Owing to the ice in winter only small Drepanocladus indi-
viduals can grow on the stones.

Living Sphagnum-Paludella-plain, with Caricetum rari-
florae, rich in Comarum palustre. No. 91.

Heath immigrated on the moss: Saliz herbacea, Carex
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rigida, Empetrum, Loiseleuria, Cassiope hypnoides, Vacci-
nium, Lycopodium alpinum, Bryanthus coeruleus.

K: Profile through the strand-meadow at Angmagssalik. See
fig. 24. 1 corresponds with a in this figure; 2 with b; 3 with ¢;
4 with d and 5 with e.

Besides the profiles reproduced in fig. 26, I noted near the Ang-
magssalik Settlement a couple of places, where the moor-associations
were distributed from the driest to the moistest ground. As already
mentioned, the great moor, figs. 22, 23, is found here, with the associations
investigated in Nos. 89, 90 and 92 (from driest to moistest).

Water-hole near the house of the rector.

1. Moss-tufts with Salix herbacea and Carex rigida (Comarum and
Deschampsia alpina).

2. 4 m moss-slush with Carex rariflora.

3. 4m moss-slush (Drepanocladus exannulatus) with Calamagrostis
neglecta.

4. 11/, m moss-slush with Ertophorum Scheuchzeri.

5. Muddy ground with Hippuris vulgaris and Callitriche verna.

Small moor-tract to the east of the settlement.
1. Moss-tufts with Carex rariflora, Salix herbaceae and Polygonum.
Compare No. 90.
2. 2—3 m moss-slush with Carex rariflora (a few specimens of Salix
herbacea).
4 m moss-slush with Eriophorum Scheuchzer:.
4. The small water-course without vegetation.

b

On fig. 26 herb-field and similar communities of a southern character
are indicated by the same hatching (large dots). All of these localities
are characterized by the possibility of a constant, great, but not too
long snow-covering and, also, of the heat and light in summer (exposure
and inclination), which occur in abundance. There is, however, a great
difference between the position of the herb-field in A—B and in E; in
the former case the water oozes down over the herb-field from the moor-
association (small dots), situated above it and rich in mosses. Here the
northern type of herb-field (table 10) was found, whereas the southern
(table 8) almost exclusively occurred in a locality like the one indicated
4 in E. The water oozes down over the rock, heated by the sun,
or drips down from ledge to ledge; as the water on the terrace follows
the surface of the solid rock, it appears that the place, where the herb-
field occurs, will be particularly favourably situated from the point of

8*
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view of draining. The merging of herb-field into heath farther out on
the terrace may be conditioned partly by the poorer draining out there,
partly by the fact that the snow-covering is of shorter duration, and
in other localities by the drought, the water not appearing again until
farthest out on the terrace. Where no water oozes down the rocky wall
a more xerophilous vegetation forms, frequently bearing the character
of Caricetum rigidae.

There is a great difference between the flora found on wet and that
found on dry rocky walls. Those on the wet walls are frequently slimy
with green algae, and in the moss Saxifraga rivularis, Ranunculus gla-
cialis and R. pygmaeus occur, as also Saxifraga cernua, S. oppositifolia
and Sedum villosum. On drier walls I noticed more particularly Woodsia
tlvensis, Cystopteris fragilis, Sedum annuum, Sedum roseum, Cerastium
alpinum, Saxifraga aizoon, Campanula rotundifolia, Carex nardina and
Luzula spicata. The vegetation on the rocks is excellently described by
Kruuse (1912) pp. 260—62. (The snow-cover rather sparse, with a fairly
constant ice-cover and a highly heterothermic ground).

Alchemilleta and Archangelietum may frequently occur in localities
corresponding with 3 and 4 in E, and also the willow-copses, at any
rate those which were mentioned in table 3, occur in places corresponding
with 4 in E.

The examples quoted are not to be taken as an exhaustive
description of the distribution of the associations, and of the many
stages of transition from the one type of vegetation to the other.

LIFE-FORMS IN THE COMMUNITIES.

In the preceding description of the communities I mentioned some
of the chief biological features, seeing that each spectrum recorded the
percentages of the Raunki£Rr life-forms in each individual investigation;
then, the type of geographical distribution (according to OSTENFELD)
was indicated and treated, as also the Rauxkigr life-form, a similar
method as was followed by MorLmorLm HanseN in his studies on Iceland.
The type of geographical distribution is, without a doubt, one of the
most important biological characters of the plant, as it shows something
of the manner in which the species physiologically reacts upon the con-
ditions (MeorLuoLM HANsEN). However, MornoLm HANseEN has based his
types of distribution on the northern limits of the species in West Green-
land; but a classification by northern limits in Greenland has proved
less favourable for the purpose, seeing that, by this method, too widely
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varying types of distribution were made to belong to the same group,
and because the northern limits of the species were not always con-
ditioned by the same factor. It is true, that it is most frequently the
cold which conditions the northern limit, but this is not quite reliable,
as the most northerly parts of Greenland have quite a different and
drier continental climate as compared with the southern parts. In such
a grouping the total distribution of the species will be a better criterion
than the northern limits, and OsTENFELD’s 3 types of distribution are,
consequently, a step in the right direction, even though great alterations,
as regards the limitation of the contents of species of the different types,
are necessary before a satisfactory result can be arrived at. The point
which it seems most important to elucidate is which species are conti-
nental-arctic. Roughly speaking, such a group constitutes an interesting
biological unity, which can be compared with a life-form and may even
be included under life-forms. It is difficult for the person, who has seen
the distribution of the species in Greenland, to put e. g. Carex rigida
and Carex rupestris in the same group, even though they have perhaps
more or less the same northern limit. Physiologically, the ubiquitous
Carex rigida hardly has much in common with the continental-arctic
Carex rupestris. The fine result attained in Iceland was due to the fact
that Iceland naturally lacks most of the continental species, for which
reason the groups become rather homogeneous in their claims to heat.
The classification of the Greenland types of distribution, which were given
on p. 44 in T. B. (1933), is very nearly the same as that of OSTENFELD.
His A,-type rather corresponds with the continental-arctic type; the
widely distributed A,-type also ecologically seems a fairly homogeneous
type, which is reflected in its exclusive predominance in certain associa-
tions; finally, there is the S-type representing a group, which is partly
conditioned by its claim to heat, and partly by its oceanity, or both.
The groups of MoLnoLm HaNsEN are based upon the reaction to one
and the same factor, viz. the temperature, and indicate one ‘‘chemical-
physiological reaction”, and the Raunxkier life-forms indicate one
morphological reaction; if regard was had to the total distribution types,
the latter would show something in the line of the total physiological
reaction, and if regard was had to as many morphological-anatomical
reactions as possible, the result would be somewhat like the total mor-,
phological reaction to the conditions.

When in the following [ am going to occupy myself with the life-
forms in the communities, I will consequently follow the definition of
WarmiNG: the structure of the entire shoot, its duration of life, the
physiology of the plant etc. (WarminGg 1895), at the same time con-
tenting myself with the life-forms, which are of importance towards the
characterization of the vegetation, and can be examined in a practical
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manner, subjecting each type of life-form to a separate investigation in
accordance with Du Rierz (1931) pp. 42—45.

I. Bud-height life-forms (Rauxkier 1907). To summarize the
observations made in the preceding as to the distribution of these life-
forms in communities, I may divide the communities into the following
groups:

Nanophanerophyte-communities, with a sub-vegetation of
Hemicryptophytes: the willow-copses (however, with the exception of
certain heath-copses with a high Ch-percentage).

Chama@phyte-communities. These first and foremost include
many associations of the heath-series; within the heath-associations the
H-percentage may, however, be high in the moist, fertile Empetreto-
Vaccinietum, and the G-percentage high in certain heaths of a snow-
patch character. The Ch-communities, roughly speaking, also include the
“fell-field””, although the H-percentage here is surely very high; further,
Salicetum herbaceae and Alchemilletum alpinae, where the H-percentage
is also high. (Saliz herbacea Ch = H, cf. RtBEL 1930).

Hemicryptophyte-communities. These first of all include
Alchemilletum, where 76 °/; H was reached; further, Taraxacetum crocet,
which, however, now and then has a high Ch-percentage. In spite of the
fact that the life-form of the principal species is G, Caricetum rigidae is
a Hemicryptophyte-community, and the same holds good of the pure
Chamanerietum latifolii on débris, as well as the other débris-associations.
Scirpetum caespitosi likewise belongs here. But also within the snow-
patches H-associations are to be found, e.g. the Carex Lachenalii-
Phippsia algida association. And on the border-line between H- and
Ch-communities stand Stbbaldietum, p. 82, and Cerastietum trigyni, which
can only with reservation be termed a Ch-community, seeing that Cera-
stium is a passive Chamephyte, its buds being concealed in the moss
of the snow-patch. There are also fell-field associations belonging to this
group (the Papaver radicatum association).

Geophyte-communities. Owing to the frequent predominance
of Polygonum viviparum and Carex rigida in Salicetum herbaceae, the
G-percentage in this association often becomes very high, nay, may at
times exceed the Ch-percentage. When the same species form a moss-
tuft vegetation, the G-percentage is also highest. Caricetum rariflorae is
another Geophyte-community.

Helophyte-communities. These include Eriophoretum Scheuch-
zeri, Sparganietum affinis and Hippurietum vulgaris.

The indications of life-forms relating to the species in the spectra
only have regard to the life-form of the species in the individual investi-
gation or investigations, as the life-form in the species frequently varies.



IV Studies on the Vegetation of the East Coast of Greenland. 119

The most frequent variation is a vacillation between H and Ch. Thus,
in willow-copse and Alchemilletum, 1 most frequently saw Sibbaldia pro-
cumbens as H, whereas in heaths and snow-patches it was Ch; Potentilla
Crantzii 1 saw in heaths at Kangerdlugssuak as Ch, but perhaps in this
case it may have been a special chamephytic ecotype. The Therophytes
occur rarely: Sedum annuum as a débris-plant, Koenigia islandica in
No. 88.

II. Types of distribution. As under the former type of life-
form there were two principal groups, the H-group and the Ch-group,
so there are, when regard is had to the types of distribution, two groups,
more particularly one group of communities with a high S-percentage
and one with a high A,-percentage. In order to get an idea of what is
meant by a high percentage, one must have a normal spectrum, viz. the
percentage which the three types of distribution reach, when regard is
had to the list of the flora in the area investigated. I here, naturally,
choose the coast-stretch along which most of the investigations took
place, the distance 68°—68°44’. Here there are (table I, T. B., 1933)
40/ Ay, 65°/, A, and 31°/, S (from 68°48—70° there are 20 °/, A,
70°/, A, and 109/, S).

1. Communities with a S-percentage higher than 30. These
first and foremost include the associations, which reach a S-percentage
of 50 and even more: willow-copse at Angmagssalik, Alchemilletum
glomerulantis, Alchemilletum filicaulis, Caricetum rigidae, the pure Scir-
petum caespitosi. With S-percentage between 30 and 50: willow-copse
in Tugtilik, 7Taraxacetum crocei, which, however, rarely is lower than
300/, S. Finally Alchemilletum alpinae, Calamagrostidetum neglectae and
Sparganietum affinis.

2. Communities with a very high A,-percentage. To this
belong Salicetum herbaceae, with a rather constant 100/, A,; then,
roughly speaking, the heath-series and the fell-field. The fertile Empe-
treto-Vaccinietum, rich in species, however often show high S-percentages
corresponding with high H-percentages.

3. Communities with a high A;-percentage. Such vegetations
were only found in the more continental regions, but now and then they
reached such high A;-percentages that they must be supposed to exceed
the normal proportion of A,-types even there. To these belong the Cas-
stopetum  tetragonae, Arnica-association and Ranunculetum affinis.
Further, certain arctic species bearing a continental character ought to
be classed with them; these, however, consist of species which are still
included in the A,-group, particularly the heath, which is greatly inter-
mixed by an Elynetum or moss-tuft vegetation with Saliz and Pedicularis
lapponica. Where the high Aj-percentage is due to the frequent occur-



120 Tyce W. BOCHER. IV

rence of Poa arctica, it must be taken with reservation, as the whole
question regarding the taxonomy and the geographical distribution of
“Poa pratensis” in Greenland is not yet satisfactorily elucidated.

It appears that the two upper groups are rather closely associated,
partly with the Hemicryptophyte-group (S-group), partly with the
Chamephyte-group (A,-group). Besides, the S-group includes the Helo-
phyte-communities, the Aj,-group the Geophyte-communities.

II. Leaf-size life-forms. (Raunxkier 1916). Raunkimr first
distinguishes between evergreen and deciduous plants, and then he pro-
ceeds to divide them into leaf-size groups. In Greenland the heath (with
species such as Empetrum and Cassiope) is characterized by the ever-
green leaf-type, whereas herb-field and similar communities are charac-
terized by deciduous species. However, it is difficult in this case to say
anything for certain, as the main species of the heath, Vaccinium uligi-
nosum, is deciduous, and the species of the herb-field, e. g. Taraxacum
croceum, Potentilla Crantzit and Sibbaldia procumbens winter under the
snow in a green state (at any rate in the Alps, Rirser 1925). If, however,
regard is merely had to the size of the leaf, a result is obtained which
seems more easily surveyed; in this connection it would be interesting
if — as is made probable by the observations of Hacerup (1933) — there
should be a small-leaved ecotype of Vaccintum uliginosum with a more
northern distribution.

The relatively large-leaved communities are then: willow-copse,
Alchemilleta, Taraxacetum croceir and Spargantetum affinis; or in other
words all associations which are characterized by H, HH and S. The
significance of the leaf-size is brought out very well when calculating
the percentages of Leptophyllee, Nanophyllee and Microphyllee and Meso-
phyllee (RaunNkiER) in the two closely related associations, Alchemilletum
and Tarazxacetum. Table 35 shows the biological leaf-size spectrum for
the individual investigations Nos. 7, 10 and 20. No. 7 is an Alchemilletum
glomerulantis, No. 10 the typical Taraxacetum and No. 20 the northern
variety of Taraxacetum. It appears that there is a great difference in
the leaf-size, the Mesophyllee reaching 18 °/; in No. 7, 0°/, in No. 20,
whereas the Leptophylle occur in 0 °/, in No. 7 and in 22 %/, in No. 20.

Table 35.

Mes. %/, | Mier.?/, Nan. °/, i Lept. %/,

Nr. 7. 68°10'. Alchemalletum . . ... .. 18 5}

\27 0

)
Nr. 10. 68°31". Tarazxacetum. ....... 6 28 ‘ 48 : 18
Nr. 20. 69°05". Taracacetum. .. ..... 0 22 ‘ H6 | 22
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On the other hand, the snow-patch, the heath and the fell-field
are a group of relatively small-leaved communities, characterized by
Nanophyllee and Leptophylle. Caricetum rigidae approaches most nearly
a small-leaved association, but at the same time it contains a dominating
species, which is microphyle, viz. Chamaenerium angustifolium.

All in all, it may be said that the communities which are charac-
terized by Hemicryptophytes and southern species are also relatively
large-leaved, whereas the xerophile Caricetum rigidae is rather small-
leaved.

IV. Main life-forms (cf. Du Rierz 1931). “Types based upon
the general physiognomy of the plants”. The willow-copses should be
characterized by “tall dwarf-shrubs” with a sub-vegetation of low her-
baceous plants, Alchemilletum by “medium herbaceous plants”, Taraxa-
cetum by “low herbaceous plants”, the heaths by “low dwarf shrubs”,
and the snow-patches by “very low dwarf-shrubs” as well as “low her-
baceous plants”. Also RtBEL applies a physiognomic life-form system,
parallel with the RauNki£R system; it is the system upon which he has
based his division of the communities, and it is the system which I have
used for the division of the material in this article.

Y. Growth-forms. (Life-forms based upon shoot-architecture,
WarminGg, Du Rierz). In this place I can only record a few features
of importance. If we look upon the overground parts, it is clearly a
heather-type (Vaccinium), a “woody cushion-plant”-type etc., corre-
sponding with heath and fell-field, but also within the herb-communities
the grass-type may at any rate be set apart as a special life-form, as
is also done by WarminG (1918). In Greenland there were clearly certain
associations which were characterized by the grass-type, as contrasted
with the herb-type. (As to this see the mention of Caricetum rigidae,
where in the spectrum 1 have also calculated the percentage of the
shoots of the Monocotyledons (Gramineae, Cyperaceae and Juncaceae)).
H. ResvorLL-HoLMsEN also says that the grass-field is determined by
the life-form: grass. WarmiNG mentions three other types, long-shoot-
type, rosette-shoot-type and semi-rosette-shoot-type, which are more
difficult to find as being characteristic of the communities in question.
The long-shoot-type should be a more southerly type (e. g. Chameanerium
angustifolium) than the semi-rosette-type (e. g. Alchemilla vulgaris).

When we look upon the underground parts, conditions become more
distinct. The heath is here characterized by the type, which occurs
in Du Rierz’s semi-sedentary (creeping) dwarf-shrubs. Du RieTz
describes it in this manner: “An old trunk of Calluna usually consists
of an ascending terminal crown and a rather long horizontal, simple or
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more or less branched part, running as asecondary plagiogeocorm
in the upper layers of the soil and in the moss- or lichen-layer, and
developing abundant adventitious roots”. To this type belong Cassiope
~ tetragona, Bryanthus coeruleus, Loiseleuria procumbens and Saliz arcto-
phila x glauca, and also Vaccinium uliginosum, its offshoots being of
less importance. Empetrum and Cassiope hypnoides in all probality also
belong here, although they are in other respects “true creeping dwarf-
shrubs”, whereas the woody cushion-plant, Diapensia, with its tap-root
does not resemble this type. »

In the sub-vegetation of the willow-copses and the herb-field quite
different underground shoot-types occur. Here there is an abundance
more particularly of species with a multicipal root (radix multiceps),
the rhizod-plants (WarminG 1918), the off-shoot plants (with suboles)
and, finally, Polygonum viviparum’s stem-tubers (“Stengelknolde”, cf.
Raunkrer 1907, fig. 50). The rhizomes (underground shoots with short
internodes, and rich in nutritive matter and therefore thick) on the other
hand belong to the Altherbosa, seeing that this vegetation is constituted
of Alchemilla glomerulans and Sedum roseum (as to this see pp. 31—32
and figs. 6 and 7).

structure of the buds perduring the most unfavourable seasons). The
type is established by Du Rierz and mentioned by Warminag (1908),
and RAUNKIZER uses the covering of the bud in the division of the Phanero-
phytes. In Greenland there are “naked”, “open” buds in a great number
of herb-field species, these plants being constantly covered with snow;
others have distinctly protected buds. The two Hemicryptophytes, viz.
Alchemilla glomerulans and Chamaenertum latifolium, clearly show this
difference. On 31 August | investigated in Miki’s Fjord what was the
condition of both of those species as regards buds, and both were quite
ready to face the winter; on fig. 27 are seen: in A Alchemilla glomerulans
with the naked bud merely surrounded by the rosette-leaves, dating
from this season; in B Chamenerium latifolium with four buds protected
by firm, white bud-scales. This further emphasizes the difference between
these two Hemieryptophytes, which are already distingushed by the
type of geographical distribution, the size of leaves and structure of the
plant (Alchemilla is a semi-rosette plant, whereas Chamanerium is a
long-shoot plant). This is an example of the necessity of applying other
life-form systems parallel with that of Raunki&Rr for the characterization
of plant-communities; it also shows that Altherbosa is only an ecological
type, if at the same time it shows a series of other life-forms; thus, it
is undoubtedly necessary, if Altherbosa is to be regarded as anything
but a morphological type, that it should also be a S-type. This difference

VI. Bud-type life-forms (life-forms based entirely upon the
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in the buds of the two species is, for that matter, very well expressed
by the last system, mentioned by Du Rierz (Periodicity life-forms) and
worked out in detail by Linkora; according to this Chamanerium should
be a “Knospeniiberwinterer’’, whereas Alchemilla should be a “Rosetten-
tiberwinterer”.

A factor which is very conspicuous in a country like Greenland is
the duration of the vegetation period (cf. VARL 1919 pp.39—41).
The species which flower earliest in the year are best qualified for the

Fig. 27. A: Alchemilla glomerulans 1—4 lower parts of this year’s rosette-leaves,

which enclose the shoots of next year «. B: Chamanerium latifolium, a,—a,: the

protected buds, next year’s shoots; b,—b;: this year’s shoots; c,—c;: the dead
remains of last year’s shoots.

most inclement regions with a short vegetation period, whereas the
species which flower late in the year, only can complete maturing of
fruits, if conditions are more southerly with a longer vegetation period.
The flowering season then expresses a life-form, which seems to cor-
respond with the type of distribution of the plant!). In table 36 I have
given an account of the flowering season of some important herb-field
or heath-plants, based upon the observations made in 1932. As an
indication of the condition of the plant on the individual date I give

1) In this connection I may mention the interesting facts, which Professor
Dr. J. CLauseNn told me in the spring of 1933 that Potentilla glandulosa in California
-occurs in a high-alpine, constantly early-flowering, as well as a subalpine, constantly
lateflowering ecotype, cf. CLavsen, Keck and Heust (1932).
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the abbreviations used by Br.-BrL. 1928 viz. kn. Knospenzustand (here
used of the flower), fl. blithend and fr. fruchtend.

Table 36.

Species 10/7 20/7 20‘0/7 10//8 20/s 30/8 ’ 1()/9 G
Polygonum viviparum....... i fl-(fr) | fl-(fr) | (fr) © (fr) (fr) | (fr) | A,
Carex rigida................ ; fl fl fl-fr ‘ fl-fr  fl-fr 4 fr fr || A,
Taraxacum croceum ........ o f fi-fr | (f)-fr | fr | fr fr S
Potentilla Crantzii .......... ; fl fi-(r) | fi-fr | f-fr fro ) fr fr S
Sibbaldia procumbens....... | fl fl-fr | (f)fr | fr fr : fr fr A,
Alchemilla vulgaris (3 species) | .. kn-fl i f fl-fr | fl-fr fr S
Hieracium alpinum .........| kn | kn(fl)| fl fl fl(fr) 1 fl-fr | ()fr || S
Campanula rotundifolia. .. ... | kn  kn(fl) kn(fl) A i1 fl-fr || S
Pirola minor ............... ol .. kn(l) Al fl fl-fr | fr S
Chamaenerium angustifolium. .. S e - | kn-fl | S
Cassiope tetragona.......... fl fl-fr | fr fr fr fr fr A,
Bryanthus coeruleus . ....... fl i | fl-fr ‘ fl-fr fro fr @ fr A,
Vaceinium uliginosum. . ..... fl fl-fr | fr | fr fr | fr fr A,
Papaver radicatum ......... fl-fr = fl-fr | fr ‘ fr P o ||AL(?)
Silene acaulis............... fl fl-fr | (M)fr | (A)fr fr fr fr A,

The examples given in table 36 are sufficient to show that the
flowering season of the species 1s in complete agreement with its geo-
graphical type. The two S-species, Taraxacum croceum and Potentilla
Crantzii, extend somewhat farther north than the five other S-species
mentioned, and this agrees with the fact that their flowering season
falls somewhat earlier. The extremes are species like Papaver radicatum
and Chamenerium angustifolium; however, it proved (after an examina-
tion undertaken by Harmsen) that the buds found on Chamenerium
about 10 September in Angmagssalik were sterile. In conformity with
the different flowering period, it will surely be possible in Greenland to
distinguish types with reduction division in the autumn (e. g. Papaver?)
and types with reduction division in the spring (Vaccinium uliginosum,
Hacerur 1933), and types with this division in midsummer. That it is
here really a question of biological differences, is i. a. made probable by
my investigation of the conditions of Danish Ranunculaceae (BocHER,
1932). Early forest-floor plants such as Anemone nemorosa, A. ranun-
culoides, A. hepatica and Eranthis hiemalis (but not Ficaria verna) have
their reduction division in the autumn, whereas Pulsatilla verna, P. vul-
garts, P. pratensis and Ranunculus acer, which all flower early and are
all field plants, have it shortly before the flowering. The short assimila-
tion period of the species mentioned first perhaps conditions the fact
that the autumn is used for the reduction division, and the same might
be supposed to apply to many high-arctic species.
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In the associations which consist of several layers (tables 3, 4, b
and 6) I have indicated, whether the species formed the upper or a lower
layer of leaves, thus making an attempt to distinguish types with different
CO,-assimilation conditions (see e. g. Pirola minor in No. 7 p. 30).
Best of all it would be to undertake ecological-physiological experiments,
which would supply information as to “physiological life-forms’™ within
the communities, compare BoyseN JENSEN’s “Lichtpflanzen” (a. Sina-
pis-typus, b. Cucumis-typus) and “Schattenpflanzen” (e. g. Ozalis, Mar-
chantia). BoysEN JENSEN 1932, see further LunxpecArpu 1930.

The summarizing of the life-forms of the communities has made it
clear that it is possible to form a more accurate idea of the suitability
of the plants for their habitats by making use of several life-form systems
parallelly; but on the other hand, it was seen that the systems, as it
were, varied parallelly within the series of communities and,
as the result of this, certain systems which are particularly practical in
use, for instance, the RAUNKIER-system, cannot, when applied alone be
said to express only one single important biological character. In the
Greenland Alchemilletum glomerulantis we have thus a H-community,
but at the same time it is a S-community, a large-leaved mesophyte
community, an Altherbosa-community, a community characterized by
rhizomes, by uncovered buds in winter, and by species with a late
flowering period. Cassiopetum tetragonae, the other extreme, is a Ch-
community of high Ch, but at the same time a A;-community, a small-
leaved community, a xerophyte-community, a community characterized
by low dwarf-shrubs, of the shoot-type. of the Calluna-type both over-
and underground, and composed of species, the flowering of which falls
early in the year. In this respect the flora of southern parts is hardly
so paradigmatic as that of Greenland.

THE GEOGRAPHICAL DISTRIBUTION OF
THE ASSOCIATIONS.

In table I1I in T. B.; 1933, p. 34 the distribution of some of the
most important associations along the coast investigated were discussed,
and it proved that a number of associations ceased near the floristic
boundary, which was identified near Store Glacier. Of the associations
mentioned in the preceding as ceasing at this boundary, the southern
ones were: the willow-copses, the three Alchemilleta, the southern type
of Taraxacetum crocei, Empetreto-Vaccinietum, Scirpetum cespitosi, while
the northern ones were: Cassiopetum tetragonae and some fell-field-asso-
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ciations. In Angmagssalik Caricetum rigidae, Caricetum rariflorae, Spar-
gantelum affinis occur, the former, however, also as a fragment farther
north.

Wherever possible, an attempt has been made in the preceding to
compare the Greenland associations with the Scandinavian ones; unfor-
tunately, the Canadian communities of plants do not seem to have been
subjected to such thorough investigations that a real comparison can
be undertaken, for which reason the fixing of the geographical position
of the associations must be put off. Nevertheless, certain associations
can, with some degree of certainty, be said to be eastern, i. e. Scandi-
navian, others western, e. g. Chamanerietum latifolii. It is in particular
species of Rosales and Ranales which may be said to be eastern and to
have immigrated from the east. In the first place, all the Alchemilla-
species seem eastern, their distribution on the east coast being far greater
than on the west coast; Sedum annuum and Sedum roseum being both
associated with them; Ranunculus glacialis has only been found on the
east coast, and R. acer may be imagined to have immigrated from the
east. The distribution of Archangelica, Hieracium alpinum and Carex
atrata also points towards their having come from the east. But why
should not species with a circumpolar distribution have come from the
east in far greater numbers than OsTENFELD thought possible?

It is characteristic that most of these eastern types occurred in such a
manner that they constituted associations or important parts
of associations, and this on Blosseville’s Coast, the very coast which is
closest to Iceland. This suggested to me the advisability of renewing the
discussion of the possibilities of an immigration to Greenland from Europe,
via the Faroes and Iceland (cf. the WARMING-NATHORST controversy on
this subject). If the supposition is true that Greenland moves towards
west, and the theory of WEGENER proves correct, Greenland should, at
the beginning of the glacial period, have been much nearer Scandinavia.
The Pole then lay to the west of Greenland, and consequently the con-
ditions for a plant-life must have been much poorer on the west than
on the east coast. One may then imagine that the mountains of Scandi-
navia and East Greenland at that time had a common nival flora. This
is very largely borne out by the distribution of Ranunculus glacialis and
by the fact that fell-field associations and snow-patch associations in
Scandinavia and East Greenland have many more features in common
than the associations, within both areas, which bear a more southern
character (see p. 93). In a later period Greenland should then have moved
westwards. At the beginning of the post-glacial period one may imagine
an immigration to have taken place to East Greenland along the route
the Faroes-Iceland to Blosseville’s Coast, that is, the basalt area from
the tertiary period, which must then have been divided by straits, far
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narrower than Danmark Strait or the water between Iceland and the
Faroes, the position of Greenland being more easterly than it is at present;
and further that the Faroes probably covered a greater area than they
do now. In this manner it becomes very probable that the Alchemilla
and the other species mentioned above, together with a number of
others (SEIDENFADEN (1933) mentions Athyrium alpestre and Listera cor-
data), at this time immigrated to Greenland along this route.

I draw attention to this route of immigration, because it may pos-
sibly become of importance for the understanding of the immigration
of that part of the vegetation of South Greenland, which according to
PorsiLp’s latest investigations cannot have been carried there during
the time of the Norse settlement (PorsiLp, 1932). The whole thing will
be more easily understood when reckoning with an immigration in the
post-glacial warm period. The distribution of the eastern type Carex
rufina suggests that, in former times, it has been very commonly distri-
buted from Scandinavia via Iceland-East Greenland to West Greenland,
whereas later on it has become rare on Iceland and in East Greenland.
The occurrence of a number of southern species along the inner parts
of Scoresby Sound, which then only recur farther south on the coast
(68°31"), also suggest a wider distribution during the post-glacial warm
period (see pp. 11—12 in T. B. 1933).

Finally, there is the question of an immigration across a land-
connection; most interesting is in this respect a species of beetle, viz.
Otiorhynchus arcticus which cannot fly and which has hitherto been
supposed to have been carried to South Greenland at the time
of the Norsemen, but which was taken this summer by M. DEGERBoL
on Blosseville’s Coast in the very basalt area facing Iceland; perhaps
it should have been able to exist during the glacial period(?)

In phytogeography the number of species surviving the glacial
period in Greenland is still an open question; WarRMING gives a high
figure, OsTENFELD a lower one. I will not profess any definite opinion,
but only in this connection call to mind the excellent conditions which
at the present time may prevail on the mountains projecting above the
ice as nunataks; here we may find a climate which conditions a very
high percentage of southern species and a vegetation entirely charac-
terized by southern associations, as was the case in the fjord north of
Cape Ravn. A microclimate of this kind may also have occurred during
the glacial period on the nunataks facing south, and the number of
species which were able to live there was undoubtedly rather consider-
able; the same opinion was held by SEipENFADEN (1933, p. 108). There
were several southern species which in the fjord north of Cape Ravn
only occurred on the ice-enclosed mountain, at the head of the fjord;
the free development of life is consequently not made essentially more
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difficult by the nearness of the ice. Perhaps it is not correct to speak
of “nunataks”, when the mountain is only situated at a short distance
from the fjord, the area in question being similar in character to the
localities, which Ly~GE (1932,a) terms sun hills (“Solbakker”) and men-
tions as localities where the flora might presumably best have been able
to exist during the glacial period.

The facts mentioned above may possibly become of importance in
view of subsequent phytogeographical investigations in Greenland. The
vegetation there is first and foremost Greenlandic, inasmuch as Green-
land has a number of specifically Greenlandic associations, and whether
they have an eastern or a western character, they are distinctly Green-
landic by their poverty of species, for instance, in comparison with the
Scandinavian associations. An exhaustive investigation of the flora of
Greenland, as compared with that of the Scandinavian countries and
Canada, will perhaps substantiate WEGENER’s theory, which has proved
of such valuable assistance to the understanding of the distribution of
plants (see in particular IrmscrHER 1922 and 1929, KOpPEN-WEGENER,
1924 and WarLTER 1927).

Dr. Bernt Lynce, Oslo, has determined the lichens, and cand.
mag. Louis HarmseN, Copenhagen, the mosses mentioned in this article.
I am greatly indebted to them both for their kindness in undertaking,
with such expediency, a task, the accomplishment of which was
essential to the preparation of this article.

Further, T owe a great debt of gratitude to Professor KNup JESSEN,
Dr.sc., and Kar Gram, M.sc. for valuable advice and guidance in the
actual work and the preliminary studies for the same.

And last not least, I should like once more to thank Captain ErNar
MikkELSEN, who with unfailing kindness and understanding has made
it possible for me to exploit to the fullest extent the opportunity given
me as a member of the expedition.

Copenhagen, Autumn 1933.



LITERATURE

AvLorGE, PIERRE: Sur quelques groupments aquatiques et hygrophiles des Alpes
du Brianconnais. Festschr. f. Carl Schroter. 1925.

Braun-Branquer und JENNY: Vegetationsentwicklung und Bodenbildung in der
alpinen Stufe der Zentralalpen. Denkschr. d. Schweitz. Naturforsch. Ges.
Vol. LXIII. 1926.

Braun(-BrLanqet): Die Vegetationsverhiltnisse des Lauterbrunnentales und ihre
Sukzession. Neue Denkschr. d. Schweitz. Naturforsch. Ges. XLVIII. 1913.

— Pflanzensoziologie. Berlin 1928.

Brockmann-JeEroscH, H.: Die Flora des Puschlav und ihre Pflanzengesellschaften.
Leipzig 1907.

Bocuer, T. W.: Beitrage zur Zytologie der Gattung Anemone. Bot. Tidsskr.
Vol. 42. H. 2. 1932.

— Phytogeographical Studies of the Greenland Flora. Med. o. Grenl. Vol. 104.
Nr. 3. 1933,

Crausen, Keck and Heusi: Experimental Taxonomy. Carnegie Institution Year
Book No. 31, pp 201—205. 1932.

Devorp, J. and ScmoranpEer, P. F.: Flowering Plants and Ferns of southeast
Greenland. Skr. om Svalbard og Ishavet. 56. 1933.

Du Rietz, G. E.: Studien iiber die Vegetation der Alpen, mit derjenigen Skandi-
naviens verglichen. Veroff. des Geobot. Inst. Riibel in Ziirich. 1924.

— Zur Kenntnis der flechtenreichen Zwergstrauchheiden im kontinentalen Siid-
norwegen. Svenska Viaxtsoc. Sallsk. Handl. 1V. 1925 (a).

— Die regionale Gliederung der Skandinavischen Vegetation. Svenska Vixtsoc.
Sallsk. Handl. VIII. 1925 (b).

— Vegetationsforschung auf soziationsanalytischer Grundlage. Abderhaldens
Handbuch d. biol. Arbeitsmethoden. Abt. XI. Teil 5. Berlin und Wien 1930.

— Life-forms of terrestrial flowering Plants I. Acta phytogeographica Suecica.
III, 1. Uppsala 1931.

Exwman, Evis: Contribution to the Draba Flora of Greenland. V. Svensk bot. Tidskr.
Vol. 27. H. 1. 1933.

Fries, Tu. C. E.: Botanische Untersuchungen im noérdlichsten Schweden. Vet. och
prakt. unders. i Lappland anordn. af Luossavaara-Kiirunavaara A-B. Uppsala
1913.

— Uber die regionale Gliederung der alpinen Vegetation der Fennoskandischen
Hochgebirgen. Flora och Fauna 5. 1917.

Gasewskr, W.: Stosunki geobotaniczne stepu “Masiok” i przyleglych mu “hold”
okolicznych. Acta Soc. Bot. Poloniae. Vol. IX. 1932.

104 9



130 Tyce W. BoCHER. 1V

Geicer, Ruporr: Mikroklima und Pflanzenklima. Handb. d. Klimatologie I.
Teil D. Berlin 1930.

Hacerup, O.: Empetrum hermaphroditum. Dansk Bot. Arkiv. 5. 1927.

— Uber Polyploidie in Beziehung zu Klima, Okologie und Phylogonie. Hereditas
Vol. XVI. 1931.

— Studies on polyploid Ecotypes in Vaccinium uliginosum. Hereditas. 1933.

Hansen, Moruorm H.: Studies on the Vegetation of Iceland. Copenhagen 1930.

— Frekvensprocent og Individtethed. Bot. Tidsskr. Vol. 40. 1928—1929.

Harmsen, L.: Mosses. The Scoresby Sound Committee’s 2nd East Greenland Ex-
pedition in 1932. Med. o. Grenl. Vol. 104. Nr. 7. 1933.

Hartz, N.: Ostgronlands Vegetationstorhold. Med. o. Grenl. Vol. XVIII. 1895.

Harrz and Kruuse: The Vegetation of Northeast Greenland. Med. o. Grenl. Vol.
XXX. 1911.

Huur, R.: Die alpinen Pflanzenformationen des nordlichsten Finlands. Med. Soc.
pro Fauna et Flora Fen. 1887.

Hurtén, Eric: Flora of Kamtchatka and the Adjacent Islands. Kungl. svenska
Vetenskabsak. Handl. Vol. 5—8. 1927—1930.

IrmscuEr, Enpcar: Pflanzenverbreitung und Entwicklung der Kontinente. Mitt. a.
d. Institut f. allg. Bot. im Hamburg. 5. 1922.

— Pflanzenverbreitung und Entwicklung der Kontinente II. Mitt. a. d. Institut
f. allg. Bot. in Hamburg. 8. 1929.

JENsEN, P. Bovysen: Die Stoffproduktion der Pflanzen. Jena 1932.

Kocu, Lavee: Contributions to the Glaciology of North Greenland. Med. o. Gronl.
Vol. 65. 1928.

Krasina, Viapimir: Die Pflanzengesellschaften des Mlynica-Tales in den Vysoké
Tatry. 1. Beih. zum Bot. Centralblatt. Vol. L. 1933.

Kruuse, C.: Rejser og botaniske Undersogelser i Ostgronland samt Angmagsalik-
egnens Vegetation. Med. o. Grenl. Vol. XLIX. 1912.

Korren und WecENER: Die Klimate der geologischen Vorzeit. Berlin 1924.

Lip, Jous.: Vascular plants from southeast Greenland. Skr. om Svalbard og Ishavet.
Nr. 44. 1932.

Linp, I.: Micromycetes from East Greenland. Med. o. Grenl. Vol. 104. 1933.

Linkora, K.: Regionale Artenstatistik der Stisswasserflora Finnlands. Annales Bot.
Soc. Zool.-Bot. Fennicae Vanamo. Tom. 3. 1933.

Lipr, Werner: Die Pflanzengesellschaften des Lauterbrunnentales und ihre Suk-
zession. Ber. d. schweitz. Bot. Ges. XXX. 1921.

LunpaGeERr, ANDr.: Some Notes concerning the Vegetation of Germania Land,
North-East Greenland. Med. o. Gronl. XLIII. 1912.

LunxpecArpu, HExrik: Klima und Boden in ihrer Wirkung auf das Pflanzenleben.
Jena 1930.

LyYNGE, B.: Om utbredelsen av endel arktiske Laver. Svensk Bot. Tidskr. Vol. 26.
1932 (a).

— Lichens from south east Greenland. Skr. om Svalbard og Ishavet. Nr. 45.
1932 (b).

— The Lichens. (The Scoresbysound Committee’s 2nd East Greenland Expedition,
1932). Med. o. Grenl. Vol. 104. 1933.

MikkEeLSEN, Esnar: The Blosseville Coast of East Greenland. The Geographical
Journal. Vol. LXXXI. No. 5. May 1933 (a).

— Report on the Expedition. Med. o. Gronl. Vol. 104, Nr. 1. 1933 (b).

NorpuAGEN, R.: Die Vegetation und Flora des Sylenegebietes. Skr. utgitt av
Det Norske Videnskabs-Akademi i Oslo. I. Matem.-Naturvidensk. Klasse.
1927—1928.



v Studies on the Vegetation of the East Coast of Greenland. 131

OsTeENFELD, C. H.: The Vegetation of the North Coast of Greenland. Med. o. Gronl.
Vol. LXIV. 1923.
— The Flora of Greenland and its Origin. Det kgl. d. Vidensk. Selsk. Biol. Medd.
VI. 1926.
— and Gerert: Flora arctica. I. Kbhvn. 1902.
— and Lunpacer: List of Vascular Plants from North-East Greenland. Med. o.
Grenl. Vol. XLIII. 1910.
OsvarLp Huco: Die Hochmoortypen Europas. Festschr. Carl Schroter. 1925.
PorsiLp, M. P.: Skildring af Vegetationen paa Oen Disko. Med. o. Grenl. Vol.
XXV. 1902.
— Alien Plants and Apophytes of Greenland. Med. o. Grenl. Vol. 92. 1932.
Raunkizer, C.: Planterigets Livsformer og deres Betydning for Geografien. Koben-
havn og Kristiania 1907.
— Formationsundersogelse og Formationsstatistik. Bot. Tidsskr. Vol. 30. 1909.
— Det arktiske og antarktiske Chamefytklima. Biol. Arb. til Eug. Warming.
1911.
— Om Bladsterrelsens Anvendelse i den biologiske Plantegeografi. Bot. Tidsskr.
Vol. 34. 1916.
— Recherches statistiques sur les formations végétales. Det kgl. Danske Vidensk.
Selsk. Biol. Medd. I, 3. 1918 (a).
— Uber das biologische Normalspektrum. Det kgl. Danske Vidensk. Selsk. Biol.
Medd. I, 4. 1918 (b).
— Formationsstatistiske Undersogelser paa Skagens Odde. Bot. Tidsskr. Vol. 33.
1919.
— Dansk Ekskursionsflora. Kbhvn. 1922. ,
ResvorL-Hormsen, H.: Om Fjeldvegetationen i det ostenfjeldske Norge. Arch.
for Mathem. og Naturvidenskab XXXVII. 1920.
Rikwri, M.: Vegetationsbilder aus Danisch-Westgronland. Vegetationsbilder, 7. Reihe,
Heft 8. Jena 1910.
— Zur Kenntnis der arktischen Zwergstrauchheiden. Vierteljahrschr. der Natur-
forsch. Ges. in Zirich. 1916.
— Die den 80°n. erreichenden oder iiberschreitenden Gefisspflanzen. Viertel-
jahrschr. der Naturforsch. Ges. in Zirich. 1917 (a).
— Cardamine pratensis L. als arktische Pflanze. Bericht der Ziircher. bot. Ges.
XIII. 1917 (b).
Rose~xvinge, L. Kotperup: Det sydligste Gronlands Vegetation. Med. o. Grenl.
Vol. XV. 1896.
— Marine Algae from Kangerdlugssuak. Med. o. Grenl. Vol. 104. 1933.
RiuBeL, Epvarp: Alpenmatten-Ueberwinterungsstadien. Festschr. Carl Schréter.
1925.
— Pflanzengesellschaften der Erde. Bern, Berlin 1930.
Ruceres Gates, R.: Notes on the Tundra of Russian Lapland. Journal of Ecology
Vol. 16, No. 1. 1928.
SAMUELSsoN, G.: Studien iiber die Vegetation der Hochgebirgsgegenden von Dalarne.
Nova Acta Reg. Soc. Scient. Upsal. Ser. IV. Vol. 4. 1917.
SEIDENFADEN, G.: Moving Soil and Vegetation in East Greenland. Med. o. Gronl.
Vol. 87. 1931.
— Vascular Plants of South-East Greenland. Med. o. Grenl. Vol. 106. 1933.
SummeruAYES, V. S. and Evton, C.: Contributions to the Ecology of Spitsbergen
and Bear Island. Journal of Ecology Vol. 11, No. 2. 1923.
— Further Contributions to the Ecology of Spitsbergen. Journal of Ecology
Vol. 16, No. 2. 1928.
9*



132 Tyce W. BOCHER. v

Tenewary, T. A.: Die Vegetation des Sarekgebietes. Naturwiss. Untersuch. des
Sarekgebirges in Schwedisch-Lappland. 1920.

TormaTcHEWw, A.: Beitrage zur Kenntnis des Gebietes von Matotschkin Schar und
der Ostkiiste Nowaja Semlia’s. Bulletin de I’Académie des Sciences de 1’Urss.
I—III. 1929.

TrapNeLL, C. G.: Vegetation Types in Godthaab Fjord in Relation to those in
other Parts of West Greenland, and with special Reference to Isersiutilik. The
Journal of Ecology. Vol. XXI, No. 2. 1933.

TuressoN, GoTeE: The Geographical Distribution of the alpine Ecotype of some
eurasiatic Plants. Hereditas. Vol. XV. 1931.

— Die Pflanzenart als Klimaindikator. Kungl. Fysiogr. Séllsk. i Lund Férhdl.
Vol. 2. 1932.

Vanr, M.: Les types biologiques dans quelques formationes végétales de la Scandi-
navie. Overs. over d. kgl. danske Vidensk. Selsk. Forh. No. 5. 1911.

— The Growth-forms of some Plant-formations of Swedish Lappland. Dansk Bot.
Arkiv. Vol. 1. 1913.

— The Growth-forms of some Plant-formations of southern Norway. Kgl. Danske
Vidensk. Selsk. Biol. Meddel. I. 1919.

Wavrter, HEiNricu: Einfiihrung in die allgemeine Pflanzengeographie Deutschlands.
Jena 1927.

WarminGg, Evec.: Om Gronlands Vegetation. Med. o. Grenl. Vol. XII. 1888.

— Plantesamfund. Kjebenhavn 1895.

— Om Planterigets Livsformer. Festskrift udg. af Kjobenhavns Universitet i Anl.
af Hans Majesteet Kongens Fodselsdag. 1908.

— Om Jordudlgbere. D. Kgl. Danske Vidensk. Selsk. Skr. 8. Series II, 6. 1918.




LIST OF CONTENTS

Introduction ... ... ...
The Localities. . ... ...t i i it it
Cape Dalton—Kangerdlugssuak ................ ...,
The Kangerdlugssuak area. .. ...« sssssiassossossesnsvioessasas s

B T b e e e S P e e
Angmagssalil. . .. o. o e o b e s s d e s e s s e e s a6 e s 6
Methods applied in the investigation ......... .. .. ... .. . . i L
Abbreviations used in the tables.. ... .. .. ... . . i
Communities of plants ... ... .. .
1. Copse (Salicetum glaucae) . . ........ ...

2. Field with high perennials .......... ... . ... ... .. ... .. .. .. ....

3. Herb-field and related communities .......... ... ... ... ... . ...
Tarazacetiu’m CroCel . . .. ... .......uuuueuin e
Chamaenerietum latifolit . ....... ... ... i,

B qUISeteliTn DOTLEE QLU e e e st e ete e el e el e Lol e leh ek e hebe ket oo e el

Other débris vegetation ... ..... ... .. ... ... .. .. ... .. ... ... ..

Caricetum rigidae ......... ... o
Alchemilletum alpinae . ........... ... i iuiiieiineineinnan.

N T 11 T O e
Saliceto-Vaccinielum . . .....cou ot e e e
Empetreto-Vaccinietum . . ..........ooiiiiiiiinii i

Scirpetum caespitost (intermixture in heath) ...................

Summary of the heath-associations........................ ...
Heath-associations in new soil........ ... ... ... ... .. ...

5. Snow-patch associations ... ......... .. .. . ..
Summary of the snow-patch associations......................

Salicetum herbaceae. . ........ ... ... it
Equisetetum arvensis (V. rivwlaris).........oooiiiiiie ...

6. Fell-field-associations .. ... .. ... . i i

7. Moor-vegetation ... ... .. ... e
MOSS-TNOOT . . .o
Phanerogam-moors . .. ...ttt

Salicetum glaucae MUSCOSUM .. ... .ovviii i
Vaccinietum uliginosi muscoSum ..............cuuueeuuuineennn

Salicetum herbaceae MUSCOSUM . . . ..o ov i e ettt

Caricetum rariflorae ......... ... .. . i
Calamagrostidetum neglectae . ........... ... ...ccoiuiiiiein...



Eriophoretum Scheuchzeri . ........ ... ... ... ... ... ... .. ... 104

Caricetum glareosae. .............. ... uuiuiiiaeiaainiina.. 105

8. Vegetation of the lakes ........ .. .. ... .. ... . . . i 106
Sparganietum affints ... ... 106
Hippurietum vulgaris . ........ ... ... . iiiiiiiiniina, 106
Associations of cryptogams ......... ... ... i 107
Conditions . ... ... 108
The distribution and merging of the associations ......................... 111
Life-forms in the communities ......... ... ... ... ... .. i L. 116
The geographical distribution of the associations ................... ... ... 126

Literature . . . ..o e 129



PLATES



Fig. 1.

Fig. 2.

Plate 1.

Alchemilletum glomerulantis, the fjord north of Cape Ravn, 68°31", July 23
(1932). About the middle of the picture to the right two deflorate stalks
of Tarazxacum croceum are seen to project among the Alchemilla-leaves.
(T. B. phot.)

Alchemilletum alpinae, the fjord north of Cape Ravn, 68°31’, July 23. At
the bottom twigs of Salix arctophila X glauca, and to the left a specimen
of Cystopteris fragilis. (T. B. phot.)
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Plate 2.

Iig. 1. Herb-field at the head of d’Aunay Bay, 69°05’, July 16. The dominants
Tarazacum croceum and Potentilla Cranizii characterize the vegetation with
their yellow flowers (*). In the foreground Saliz-heath. (MguL HAaNsEN phot.)

Fig. 2. A short-range photograph of herb-field (transition-form to débris vegeta-
tion) in the fjord north of Cape Ravn. 68°31’, July 25. (Mgur HANSEN

phot.)
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Plate 3.

tig. 1. Salix glauca- Polygonum viviparum- Pedicularis lap ponica-association, growing
in moss-tufts. The interior of d’Aunay Bay, 69°05’, July 16. (T. B. phot.)

Fig. 2. Viscaria alpina. Cape Daussy, 68°43’. July 18. To the right of the rosette-
leaves, leaves of Luzula (probably L. confusa) and Stereocaulon visible
among the stones. (T. B. phot.)
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Plate 4.

Fig. 1. Polygons due to drying out ‘(diagonal 40—60 cm). Level clay-plain in the

Fig. 2.

valley north of Cape Daussy, 68°43’. The vegetation consists of moss with
Equisetum arvense var. rivulare, compare table 31. Specimens of Saliz arc-
tica X arctophila X glauca, adpressed to the ground. (T.B. phot.)
Cerastium trigynum and Ozyria digyna in snow-patch in Miki’s Fjord, 687107,
compare No. 69. August 5. (T. B. phot.)
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Plate 5.
Fig. 1. Saliz herbacea-Carex rigida-Polygonum viviparum-association in moss-tufts.
Between the lake and the fjord, Tugtilik, 66°20". (T. B. phot.)

Fig. 2. Tuft of Equisetum variegatum, at bottom to the right Saliz herbacea. The
mountains at the lake, Tugtilik, 66°20". (T. B. phot.)
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