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INTRODUCTION

rl"he following work contains a description of the vascular plants
collected by the 7th Thule Expedition in 1933, as well as a discussion
of the flora in the region from the south coast of Greenland to Scoresby
Sound. Consideration has heen given to the taxonomic, cytogenetic,
floristic and ecological factors relating to the plants, and an endeavour
has been made, on the basis of what we know of these factors, to place
the species to certain “biological distributional types”, by which is to
be understood a number of biological types set up with regard to the
climatical requirements of the plants; these requirements have been
studied through the medium of the total distribution of the species and
their Greenland distribution. In conclusion there is a summary of the
most important plant-geographical factors in South and East Greenland
as far as lat. 71° N.

This book should not be regarded as an attempt to write the last
word on the subject; the intention has been to lay a foundation for
further studies on the flora and plant-geography of Greenland. Every
species comprises its own problems, genetical, ecological and historical,
and only by means of studying the species in detail will it be possible
to illuminate the general problems from every aspect. For this reason
the effort has been made to study the species as comprehensively as
the material allowed for the purpose of getting to the bottom of the
problems. Monographic studies of the species, comprising cytogenetic,
ecological, geographical and historical factors, should in time create
a firm substructure for all plant-geographical research.

As its field of operations the 6th and 7th Thule Expedition, which
was in charge of Dr. Knud Rasmussen, had the coast between South Green-
land and Scoresby Sound, a stretch of about 1600 km. The expedition
extended over three years; in 1931-—1932 it examined the coast between
the Cape Farewell region and a point on the east coast at 64°30'; in
1933 a continuation was made northwards up to Scoresby Sound.
The botanical collections were chiefly made by the geologist Richard
Bogvad, who displayed great energy and skill in looking after the
interests of botany in addition to his activities as a geologist; in 1933
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Fig. 1. Map showing the limits of the region treated in this hbook (the area covered
by the 6th & 7th Thule Expeditions). The area is divided into 9 smaller areas (for
use in the historical survey). The dots indicate the localities where plants have been
collected in the course of time. A large survey map of the same part of Greenland

is in GaBEL-JORGENSEN 1938 (Pl I).

there was also the zoologist Mrs. Marie Hammer, who made large
collections in the Angmagssalik district and in Mikis Fjord.

I feel it a great honour to have the opportunity of treating the
botanical collections from Knud Rasmussen’s last expedition. His
death meant a very great loss also to the botanical exploration of Green-
land. Most of the material brought home by his various expeditions
has already been treated (see especially OsTENFELD 1915, 1923 a, b, c,
SEIDENFADEN 1933, GroNTVED 1936). Of these publications OSTEN-
FELD’s description of Thorild Wulfl’s collections from most northerly
Greenland was of particular importance, for it is still the only work of
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Table 1.
The 9 dfstric;é on T Pri?lcipnl coﬁéctors - L . 7: )
Fig. 1 of plants Principal publications on the flora

1. Inner Scoresby Sound | Hartz 1891—92

2. Outer Scoresby Sound | Scoresby 1822

Hartz 1891—92

Dusén 1899

Iartz & Kruuse 1898—1900

Hagerup 1924

| Alw. Pedersen 1924 (and Iatcr)}
R. Bogvad 1933

3. Blosseville coast and | Amdrup 1900
Kangerdlugssuag | Chapman 1931
Tornoe 1931
Bocher 1932
Scholander 1932
R. Bogvad & M. Hammer 1933
E. Knuth 1935

4. Kialineq-Nagalik Amdrup & Kruuse 1900
Chapman 1931

6. Cape Gustav Ilolm Kruuse 1900

Kangerdlugssuatsiaq | Bocher 1932
| R. Bogvad 1933
6. Angmagssalik Berlin & Nathorst 1883

Bay 1892
Kruuse 1898—1902
R. Bogvad & M. Hammer 1933

7. Between Umivik and = R. Bogvad 1933

Angmagssalik
8. SE. Coast between Several collectors, the most
Cape Farewell and important being:!)
Umivik J. Vahl 1829 }
Graah 1829 ‘
Eberlin 1883—85 ‘
Bjorlykke & Vogt 1931
R. Bogvad 1932
| Devold & Scholander 1932
9. South Greenland Many collectors, the principal
being:1)
J. Vahl 1828—30

Berlin 1883

' Rosenvinge 1888
Hartz 1889
Porsild 1924
R. Bogvad 1931
RR. Bogvad 1932

Hartz 1895 a and b

Hooxer 1823

HarTtz 1895 a and b

Dusix 1901

Kruuse 1905, ITartz & Kruuse 1911

Not published; the principal finds in-
cluded in this work.

This work, Table 6

Kruuse 1905, 1912

Crapyan 1932

Lip 1932

Bocuer 1933 a and b

DevoLp & ScuoraNper 1933

This work, Table 6

This work, Table 17 p. 295

Kruuse 1905, 1912

Cuapyan 1932

Kruuse 1905, 1906, 1912
Bocuer 1933 b, pp. 18—19
This work, Table 6

BerLix 1884

Harrz 1895 a, p. 391
Kruuse 1906, 1912

This work, Table 6

This work, Table 6

Laxee & Rosexvinge: Consp. Flor.
Groenl. 18801892

BigrLYKKE 1932
SEIDENFADEN 1933
DEevorLp & ScuoLaxper 1933

Laxce 1880

BERLIN 1884

RosexvINGE 1892

Harrz 1894

PorsiLp 1930

This work, Table 6
SEIDENFADEN 1933, p. 109

') Ci. the historical surveys given by PORSILD (1930. p. 5). SEIDENFADEN 1933, pp. 9—11, DEVOLD & SCHOLANDER
1933, pp. 7—9. In addition to the collectors named by PORSILD, mention should be added of Knud Jessen 1926 and

G. Hatt 1932 for South Greenland.



8 Tyce W. BOCHER. I

more comprehensive character dealing with that particularly interesting
flora region. The importance of the collections made by the 6th and 7th
Thule Expedition lies in the facts that, like those of the 2nd Thule
Expedition, for some regions they are the first and only existing collec-
tions, and that they connect up the spheres of a number of earlier ex-
peditions, so that the chain of exploration from South Greenland to
Scoresby Sound now has no large gaps (see Fig.1). As the material
of the 6th and 7th Thule Expedition thus joined up many sporadic
investigations along this coast, it was natural to take the opportunity
to draw up a comprehensive summary of its flora. As a matter of fact
such a summary was badly needed, as no fewer than three large publica-
tions on the flora of this region had appeared almost simultaneously
and almost quite independently (DEvoLp & ScHOLANDER 1933, SEIDEN-
FADEN 1933, BocHER 1933 a & b?)).

On considering Fig. 1, which shows all localities where plants have
been collected in the course of time, it must be admitted that the stretch
from South Greenland to Scoresby Sound on the whole is a relatively
well-explored arctic flora region. But it is by no means a thoroughly
explored region; parts of South Greenland and the Angmagssalik district
alone may be said to be more complete in that respect. A summary
of the principal botanical collectors and the leading publications treating
of the various parts within the region is given in Table 1.

Abbreviations etc. Employed.
(See also pp. +4—45)

N. - North W. G. = West Greenland, i. c. the west coast between
S. = South the north point and south point of Greenland.
E. — East E. G. — East Greenland, i. e. the east coast between
W. = West the north and south points of Greenland.
Am. = America S.G. = South Greenland, i.e. the region between
Eur. — Europe 61°30°N. in West Greenland and Cape
Kamch. = Kamchatka Farewell.
N. L. = Northern limit.
S. L. = Southern limit.
Fr. L. = Frequency limit (limit of frequent occurrence
of a species).
Herb. Cop. = The arctic herbarium in the botanical

museum, Copenhagen.

The more exact limits are indicated by the addition of the latitude, which is
written for example 70°15%, without N. lat. On the few occasions where longitude
is given it is always shown whether it is east or west of Greenwich.

All heights (200 m, 600 m, etc.) are above sea level.

Authors’ names are printed in block-capitals, collectors’ in ordinary type.

1) In the following the author’s works (1933 a and b) will be referred to as
T.B. 33a and b.



CHAPTER ONE

SHORT SUMMARY OF THE MOST IMPORTANT
GEOGRAPHICAL CONDITIONS

Climate.

To understand the special climate conditions in south and south-
east Greenland it is necessary to know the climate of Greenland as a
whole. By means of information given in Hartz (1895 b), RoSENVINGE
(1896 b), OstenreLD (1923 c¢), MIRRLEEs (1934), Lorwe (1935) and
especially HeLce PETERsEn (1935), as well as facts concerning the
climate of Kangerdlugssuaq, kindly placed at my disposal by The
Norwegian Meteorological Institute (through Dr. P. F. ScHoLANDER,
Oslo), I have drawn maps (Iigs. 2—5), showing some of the principal
climatic factors. Many of the figures on these maps are fairly definite,
for the meteorological station concerned has been there for many years;
some of the figures, however, are more uncertain, because records have
been taken only throughout a short period (0—1 year: North Green-
land, the three ice-cap stations, Danmark’s Island in Scoresby Sound,
Kangerdlugssuaq, “Basefjord” at Angmagssalik. 2 years: Thule, Dan-
marks Havn. 5 years: Scoresby Sound, Sukkertoppen. And cf. HELGE
PeTERSEN L. ¢.). In conformity with the usual procedure at the Meteorolo-
gical Institute in Copenhagen (cf. the remark in “Danmarks Klima”,
Copenhagen 1933, pp. 244—245), the values have not been reduced to
sea level. The position of the various stations in relation to the.level
of the sea is to be seen in the aforementioned publications. As regards
many of the regions the isotherms and isohyets on the figures have
been drawn approximately; no doubt their course will be altered when
we have more records.

The mean temperature for the warmest month (July) is shown on
Fig. 2. The following important plant-geographical factors seem to
appear from this figure: The whole of Greenland’s west coast from the
bay of Umanaq to the south coast, and the east coast northwards to
about as far as Angmagssalik are enclosed by the 7° July isotherm.
Accordingly, large parts of the area thus enclosed must be rather uniform
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Fig. 2. Temperature in July (Celsius). Means for the various stations. Isotherms:
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Fig. 4. Annual precipitation in mm. Showing the isohyets for 300, 600 and 900 mm
annual precipitation.
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in summer warmth. The circular course of the 7° isotherm is due to
the fact that in some places the coast-land (Godthaab, Nanortalik, not
Sukkertoppen) and the edge of the inland ice have a mean temperature
of about 7°in July. In addition to the 7° July isotherm, I have endea-
voured to draw in the 5° and 10° July isotherms. The course of the
latter is entirely lacking in support from meteorological records; never-
theless I do not consider it entirely wrong to allow the innermost parts
of West Greenland south of about 65° to come within that isotherm.
The rise in the temperature between Godthaab and the station Qérnoq,

Fig. 6. Difference between the mean temperatures of the coldest and warmest months.

The figures in thick type give this value in Celsius. The lines connect points having

the same annual amplitude (“mittlere Jahresschwankung”). The curves on Iceland

indicate a “Mittlere Jahresschwankung” of 10° (at the coast), 12° and 14° (inland),

the curve on Ireland indicates a “mittlere Jahresschwankung’ of 10°. For Western

Europe the curves have been drawn on the basis of BirkErLaxp & Foyx’s (1932)
records and curves.

which lies half way up Godthaabsfjord, is 2°; were it possible to con-
clude from this that twice the distance from the coast would entail
a rise of 4°, the mean July temperature for the head of Godthaabsfjord
would be 10.5°1). It is to be hoped that meteorological stations will
some day be established in the inner part of the fjords, so that these
suppositions as to fjord climates may be verified.

The course of the January isotherms (fig. 3) also reveals a matter
of importance: The east coast of Greenland south of about 69” and the
south coast have a relatively mild winter. It is very interesting to note

1) Homss (1927) states that the temperature inland at Holsteinsborg in summer
averaged 9.6° (possibly higher according to NorbpENskJOLD's observations).
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Table 2. Me
Station Latitude Jan. | Feb. | Mar April Ma
fg | B
Scoresby Sound coast (5 years)..... | 70°30° ﬂ —17.4 | —18.7 | — 16.8 ’ —124 | —4
Danmark Island (1 vear) .......... ) 70°27' | —18.5 | —24.3 | —28.5 | —171 | —5
Kangerdlugssuaq (1 year).......... | 68°16 ‘5 —62 | —11.2 | —6.6 | —5.2 40
Angmagssalik coast................ | 65837 | —8.0 ’ —g1 | —%8| —46| +1
Nanarbali s ueisswesswosoussasss | 60°08" | —53| —52 —33| —05| +3
Julianehaab................... o | 60%43 | —82 77| —47| —06| 43
Tvighiits  wusiswisvsmaiomisonisses | 6118 | —74| —71| —45| —05| +4

!
1) From 18th to 30th September only.

) Measured by the Scoresby Sound Committee’s 2nd East Greenland Expedition in Mikisfjord and Kangerdlugss

that the Norwegian expedition to Kangerdlugssuaq in the winter of
1932—33 measured a mean January temperature of ——-6.2° (February
—11.2°, March —6.6%), and this in a locality lying midway up the fjord.
These figures conform very well with the figures for the Angmagssalik
station that winter, whereas Scoresby Sound had the usual, much more
severe winter. The very oceanic station Nanortalik has a specially mild
winter (January mean —5.3%); the inland ice and North Greenland have
particularly severe winters. I allow the —40° January isotherm to re-
main on the inland ice, for the mean temperature for the Polar Sea in
January lies at —36° (Sverprupr 1935, p. 8).

The records for the annual precipitation (fig. 4) also show the great
influence of the ocean on weather conditions in the south-east corner
of Greenland. Judging from the figures, a line connecting points with
an annual rainfall of 900 mm from Iceland would run westwards, almost
reach Angmagssalik and then follow the coast southwards, finally
bending inland at the south coastland and turning out again in Davis
Strait at about 62°. It is possible that the course of the isohyets on the
inland ice should be drawn in a manner other than that given on fig. 4.
In ABBE (1936, p. 129) they first bend northwards, then towards Lhe
southwest on the inland ice. That course, however, is scarcely quite
correct, for both interior and coastland in South Greenland thus lie
south of the 1000 mm isohyet, whereas according to RosExvINGE (1898,
p- 98) the precipitation in the inner part of the south coastland was
estimated at about 500 mm per annum. For this reason on fig. 4 I have
made the 600 mm isohyet bend southwards and allowed it to cut the
inner part of the south coastland.

Kruuse (1912, p. 258) was definitely wrong in stating that the
coastal stretches in Angmagssalik “have not nearly so moist a climate
as the corresponding places in West Greenland”. If certain places at
the Angmagssalik colony are rather dry, the reason is that for long
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nperature.
Difference between
ne July Aug. Sept. Oct. Nov. Dec Year coldest and warmest
months’ averages
18 | +45 | +383 | —02 | —7.0 | —12.7 | —1b5.5 —8.0 23.2
11 | 444 ? —3.0)| —70 | —202 | —208| ca—11 29.9
3.5 2 + 4.2%) ? —0.7 —6.2 ] —4.8/| ca.—22 ca. 17
4.9 + 71 | 4+59 +31 | —1.2 —50| —6.7 —1.6 16.2
50 | +62 | 458 | +40 | 4+14 —16 | —39 -+ 0.5 11.5
6.2 + 74 | +74 | 448 | +1.0 —35 | —6.5 0.0 15.6
80 | +99 | +86 | +50 | 41.1 —29 1 —59 + 0.8 17.3

records were not taken constantly enough and therefore the figure is most uncertain.

stretches the land is covered with loose, sandy and gravelly soil, through
which the water easily penetrates (see Kruusg, l. c. pp. 246 and 238).

The oceanic climate in Southeast Greenland is also borne out by
fig. 5, which shows the course of lines connecting points with the same
thermic continentality (the difference between the mean temperatures
of the warmest and coldest months). In regard to this difference south-
ernmost Greenland lies on a line with West Norway.

These maps show the climate in broad outlines. If many plant-
geographical factors are to be comprehended, however, a great many
more investigations are necessary, especially climatic observations in
the interior, on mountains, microclimatic observations, etc. One
interesting detail in Greenland’s climate was elucidated by HELGE
Perersex (1934); he shows that in certain cases the deviations of
individual years from the mean monthly temperature over many years
distributed themselves unevenly in relation to the latter value, negative
deviations (in January) being more frequent than positive ones and
mean temperature-deviations lying at the average mean temperature.
This shows that the most frequent January temperature — and
therefore plant-geographically the most important — is somewhat
lower than the average mean temperature. The uneven distribution was
found in more continental-arctic regions, but not in oceanic Nanortalik.
To judge from 37 years of experience in Angmagssalik, there is here
again an almost symmetrical deviation curve in January (according to
numerical material in HeLce PeTErseEx 1935, Table 25).

A more detailed description of the climate will now be given for
the region covered by fig. 1.

Temperature. (Tables 2—3). There is clearly a great similarity be-
tween temperature conditions in South Greenland and at Angmagssalik.
Judging from barely one year’s observations, Kangerdlugssuaq also
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seems to have almost an oceanic-arctic type of climate. It has a relatively
mild winter, and the number of months with a positive mean temperature
is probably five, whereas in Scoresby Sound there are only three with
a positive mean temperature. Unfortunately there are no investigations
of sufficiently long duration to permit of a comparison of maximum and
minimum temperatures in Scoresby Sound with those of more southerly
regions. There is scarcely any doubt, however, that the regions south
of Scoresby Sound in winter are often exposed to high temperatures
and the influence of oceanic air masses (compare Kangerdlugssuaq with

Table 3. Absolute Maxima and Minima.

Angmagssalik. . . .. { + 8.9+ 15.2

Station Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec.
Danmark Island { -+ 6.0, 485 —4.0 —1.0| + 83| 4+ 88+156.2] .. |+0.1y) 4 1.0f —6.1| —8.
(1 year) — 33.8|—42.0 — 46.8|—31.5}—18.2| —8.2| —0.2) .. |—7.41)—18.0/—33.0—38.
Kangerdlugssuagq { 421 +3.0 432 +38 +99+153 .. |+15%) .. |+ 11.6/ +38.3| +3.
(1 year) —19.4|—24.6/—21.7|— 14.8]| — 9.6/ —2.3| .. | —5%) .. [—10.9—13.7|—14,

—30.3 —30.7

--11.1}+ 1414 16.2 4 25.3 - 24.8 - 25.2/4- 21.2 - 13.4|- 13.4| - 9.
—32.0|—25.4|—15.7 — 5.6/ —3.0 —5.7 —7.6—14.2|—25.2|—29.
{ -+-13.3/ - 14.5/-- 15.4|-- 16.3|+4- 23.1 +- 80.1 - 23.4 - 21.8/4 21.2 -} 19.5/+- 15.4 - 15.

—27.7—28.9|—21.1|—20.7—10.6, —2.2| - 0.3|— 1.4| —8.7|—12.8—18.0|— 26.

1) From 18th to 30th September only
*) + 15° recorded by me in 1932: - 5° recorded by Ejgild Knuth 19385 in Jacobsen Fjord (68°12’).

Danmark Island, Table 3). Avwix Pepersen (1934, p.25) writes on
this subject: “In the regions south of this fjord (Scoresby Sound) it
happens not infrequently that in winter, especially in its first half,
thaw and moist atmosphere suddenly set in, and it will actually start
to rain. Furthermore, these regions were often visited by dense fog
coming in from the open sea close by. Even in the outer part of Scoresby
Sound these sudden changes in the weather sometimes happen.” The
farther south one goes, the more frequent are such periods of thaw in
winter. WiLLAUME-JANTZEN (1902) states that in winter at Angmagssalik
the temperature every fourth day on an average rose above freezing
point. At Ivigtit in February 1901 there was only one frosty day in
thirteen, and in the course of fourteen days the temperature rose every
day to over 10° (HELce PETERSEN 1935, p. 51).

Precipitation. (Tables 4—5). In Scoresby Sound the annual pre-
cipitation is 317 mm. It is heavier in winter than in summer. Ang-
magssalik and South Greenland have very large annual rainfalls (like
that of South Iceland) and a pronounced rainy period in autumn. The
violent downpours observed in Kangerdlugssuaq in August 1932 (see
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Table 4.
———— — = =

g [=.4

Mean precipitation in mm E 2| 8.5
=8 828
Station = & = &3
. 0 [x] @Dl

g4 5|5 Fl2lale s g Els|8e|58

Sel2 22322 & S 2 8 58 25

Scoresby Sound ...[|45/43 14 38| 7|25 /14 11| 27| 28| 26| 39 | 317 i
Angmagssalik ..... 8351|6261 61|53 49 60| 94 (144 | 84| 70 | 872 | 1485
Ivightt wos s s inms 846685 648981 7896|147 | 144 | 118 81 | 1128 | 1842

T. B. 33 a, p. 40) indicate that as regards precipitation this region is
almost like Angmagssalik district. Unfortunately we have no records
of precipitation from the very oceanic station Nanortalik; in all pro-
bability the annual rainfall there is higher than at Ivigtiit. Whereas the
annual rainfall is greatest in South Greenland, the Angmagssalik station
has more days with precipitation than any other in Greenland and
the highest number with snowfall.

Table 5.)
Atm. pres- ‘ Days a
sure at sea Days.a Days a | Days a year with| Days a
Station level, Y ‘_"th yeat with year with  gales | year with

mean an- PreOPl snow fog (strength | storm

nualvalue  f2HOR 9—12)
e —
Scoresby Sound ..... 59.3 ws 16 98 i 5
Angmagssalik........ 55.4 158 103 48 9.4 13
Nanortalik .......... 54.5 138 4 60 14.9 (i
Julianehaab ......... i3 109 60 71 - a3
Ivigtt ............. b4.1 139 70 26 | 27 24

1) On the prevailing wind-direction at the stations see HELGE PETERSEN’s Table (1935).

Fog. (Table 5, figs. 8—9). In our region Scoresby Sound has most
days of fog. A station on the northern part of the Blosseville coast would
possibly have still more foggy days (see the table p. 40 in T. B. 33 a).
At all stations fog is most frequent in summer. In that season the
northern part of Danmark Strait and the sea off Scoresby Sound are
especially full of ice and cold; when southerly air currents flow over
this sea there are very often fogs. They lie at a height of about 250 m
round the outer mountains, but more rarely make their way inland
{see fig. 8 and SumMERHAYES & Erron 1928, p. 2564, and GeLTING 1934,
pp- 135 and 223). The fog may persist for several days and undoubtedly
it checks the growth of the vegetation in the northern part of the outer

106 )
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: Caar ot
Photo. T.DB., Sept. 1932.
Fig. 6. Autumn scene at Angmagssalik, where during my sojourn the weather was
very much like that in the Faroes, raining and blowing alinost all the time. In the fore-
ground Carex rigida-Salix herbacea snow-patch, with only few species. in the river bed.

Photo. T.D., Sept. 1932.

Fig. 7. Small, shallow lake near Angmagssalik Colony. 1: Sparganium affine-soc.
2: Sphagnum-Paludella-soc. with Potentille palustris, Carex rariflora, Eriophorum
Scheuchzeri. 3: Heath with snow-patch character: Saliv herbacea, Carer rigida,
Cassiope hypnoides, Phyllodoce coerulea, Empetrum, Vaccinium, Loiseleuria, Lyco-
podium alpinwm. 4: Similar vegetation but rich in lichens. 5: Dry Empetrum-heath.
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coast at heights of under about 200—300 m above sea level (cf. T. B.
33 Db, p. 110). Hartz (1895 b, p. 302) also mentions that in Scoresby Sound
the scrub reaches its richest development at heights of 160 to 315 m,
“for at that height the fog is less frequent than at sea level and the
temperature higher on account of the slope and the longer insolation
time”’. Hartz’s remark is criticized by Kruuse (1912, p. 142), who as
regards a luxurious herb-field at Angmagssalik at a height of 300—600 m
points out that this locality ““is entirely below the usual level of the

Photo. EINAR MIRKELSEN, July 1032,
Fig. 8. Blosseville coast. Cape Ewart 69°22°. The mist coming in from the ice-filled
ocean. “Meernebel” (cf. PuiLippson 1925, p. 178).

fog”, and considers that fog has a beneficial influence on vegetation
on account of the moisture it brings. Without doubt Kruuse employs
the word fog in the same sense as one hears it used in the Faroe Islands,
in the sense of low clouds which lie round the mountains rather high
up (see fig. 9). He does not realize that Hartz means fog at sea level.
“Ice fog” one might call the type which if anything has a deleterious
effect on the vegetation. In South Greenland (and without doubt more
to the north as well) there is much more fog at outer stations like Nanor-
talik and Julianehaab than at a sheltered fjord station such as Ivigtat
(cf. RosenviNGE L c., p. 98).

Snow. Snow-line. As will be seen on Table 5, Angmagssalik in
particular has many days of snowfall. It is probable that the percentage
of snow days will also lie very high in the coastal regions more to the
north to about 69°. In Mikis Fjord and the fjord east of it the snow-
patch vegetation occupies large parts of the country. Gerring (L. c.,
p- 225) has in Northeast Greenland investigated the situation of the snow-

line (= the firn limit, the height above the sea where the snow no longer
%
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melts on the glaciers). The position of that limit provides an insight
into the climatic conditions of the region concerned. In Northeast
Greenland it is very high according to GerLring (about 1000 m above
sea level at the coast, 1400-1500 m in the interior). Undoubtedly this
high level is a result of the continental climate of the region. On the
Blosseville coast and in Kangerdlugssuaq, where the snowfall is doubtless
heavy and the summer heat slight, the snow-line will be much lower;

4

Photo. LARSSON, Sept. 1932.
Fig. 9. Looking across Tasiussaq at Angmagssalik. Low fog-clouds descending on
the high mountains of the outer coast. “Gebirgsnebel” (cf. PuirLippsox 1925, p. 179).

perhaps there it is lower than in any part of Greenland as a whole.
Its approximate position is made probable by the following: On the
glacier between Mikis Fjord and Watkins Fjord the snow had not melted
on the 22nd August at a height of 250—300 m, and new snowfalls were
observed as early as August 30th. I therefore believe that the climatic
snow-line in these regions on the coast lies at a height of about 250-—500 m
above the sea, whereas the orographic snow-line (ef. PHiLirsEx 1925)
lies at sea level. On the Blosseville coast (for example at Cape Daussy)
in the middle of July there were such large snowdrifts on flat land a
few metres above sea level that it was difficult to imagine they could
melt away before summer came to an end. Such perennial snowdrifts
were however lacking in the lowland at Angmagssalik (fig. 9). On the
whole it is difficult to fix the snow-line (cf. Kruuse 1912 p. 265). Its
height above sea level at Angmagssalik and in South Greenland cannot be
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stated, as there are no published records from there. But at any rate
it is a good deal higher there than at 68°. The sharp boundary on fig. 11
between snow-clad and snow-less land is quite a transitory phenomenon,
observable especially at the transition between autumn and winter;
the position of the boundary may alter from day to day, corresponding
to small differences in the weather from one day to another.

S e ® 2 o=
e By

TPhoto. U. MONL-HANSEN, Aug. 1932.

Fig. 10. On the glacier between Mikis I'jord and Watkins I'jord. NB. The snow
unmelted at a height of about 250--300 m. In the background the north-exposed
coast mountains in Mikis Fjord.

Wind. Undoubtedly the strength and direction of the wind are of
significance to the vegetation. But as they vary greatly from locality
to locality, it is difficult to say anything generally as to the importance
of the wind to plant life in the region from 60° to 71°. Reference may
therefore be made to reports in the literature: HerLGge PETERSEN 1935,
MiIrrLEES 1934, RoseExvinge 1889, 1896 b, pp. 100—104, Hartz 1895 b,
p- 162, Kruuse 1912, pp. 52, 221, 222, 225, T. B. 33 a, p. 17, 33 b, p. 111,
GEeLTING 1934, p. 225. To a great extent the pronounced climatic dif-
ference between coast and interior is due to the different wind conditions
of these parts (Fohn winds in the interior, gales from the open sea in
the coastland).

Highland elimate. At the present moment unfortunately we are
well behind with regard to investigating the difference between high
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and low land in Greenland. For South Greenland, where this difference
undoubtedly is most marked, there is a lack of adequate investigations
as to both botanical and climatic conditions. If one climbs a mountain
side with a southern exposure the conditions will often only become
more favourable with increasing height. On these south slopes are the
warm oases of the coast (see GEicer 1930, T. B. 33 b, p. 110). Higher
up, on the peaks or the mountain plateaux the falling temperature with
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Photo. R. Boavap, Oct. 1032,

Fig. 11. Lake Taserssuaq in Tasermiut Fjord in South Greenland, looking from the
edge of “‘the birch wood”. Lichen-grass heath in the foreground.

increasing height will make itself felt and conditions on the whole will
be more severe. Now it is of importance to our understanding of the
zonation to know whether with increasing height above the sea the
climate becomes more or less continental. This question is particularly
hard to answer, for no general rules can be set up owing to the different
positions of the mountains. Conditions will prove to he different on the
coast and in the interior (¢f. TrRarPNELL 1933, who in Godthaabsfjord
distinguishes between a “cloudy mountain type” and a “sunny mountain
type”). Gans (1931—32, p. 340) considers that the continentality (the
“hygric” continentality, i. e. continentality expressed by the humidity
of the locality (annual rainfall divided by the height above sea level
as an expression of the temperature)) increases with ascending heights
above the sea, and that this growth is more pronounced in snowless
mountains. Certain botanical factors indicate that such conditions also
apply in many parts of Greenland (see p. 308). On peaks climbed by
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both HaArtz in Scoresby Sound (1895 b, p. 274) and Kruuse in Ang-
magssalik (1912, pp. 222—223) it is particularly dry. This dryness by
the way may be due to many different factors, often working in com-
bination (wind erosion of the snow, rapid disappearance of thaw-water,
situation above the clouds, etc.). Farther down the mountain sides
there may be local, especially hygric oceanic conditions when percolating
thaw-water i1s forced out of the gravel by crags and made to drip (see
T. B. 33b, p.112, E) and thermic oceanic conditions owing to snow-
protection in winter. In such places, if the exposure otherwise is favour-
able, luxurious slopes with high perennials thrive.

B. Geological Summary.

Between the south coastland and Scoresby Sound are several
regions that differ considerably from one another in regard to the nature
of the soil. Unfortunately there have been no real soil analyses, merely
records of the chemical composition and geographical distribution of
the rocks.

Much the greater part of the region in question consists of rock,
gneiss and granite, as for example broadly speaking Liverpool Land,
the inner ramifications of Scoresby Sound, the coast between Cape
Farewell and Kangerdlugssuaq (68°) and most of the south coastland.
The next largest area is composed of basalt: the coast between Ka-
ngerdlugssuaq and Scoresby Sound, and furthermore, the gneiss in the
interior of Scoresby Sound (Fehn Fjord and Gaase Fjord) is overlain
by basalt. Syenite occurs here and there in gneiss and granite in South
Greenland and Southeast Greenland as well as at Kangerdlugssuag.
Nepheline-syenite in South Greenland and at Kangerdlugssuaq. Gabbro
occurs at the transition between basalt and gneiss at Kangerdlugssuaq.
Finally, sedimentary rocks are practically restricted to Jameson Land
in Scoresby Sound. Further details may be seen in Bay (1895), Nor-
DENSKJOLD (1907, Scoresby Sound), WaGER (1934, region between 65°30
and 69°45"), Knursen & EBERLIN (1889, Southeast Greenland), Ussing
(1911, South Greenland).

The distribution of the calcareous rocks is of particular plant-
geographical interest. For there can be no doubt that basalt, for example,
provides an excellent soil for vegetation (see PorsiLp 1902, pp. 101—102).
This is owing to wealth of plant nutritives in the basalt, especially lime
(diabase, gabbro and syenite are also instanced as good rocks for plant
nutritives, see Raymann 1911, pp. 588—590). Chemical analyses of the
basalt at the Blosseville coast show that the CaO percentage is high
(between 10.09 and 11.29 according to WAaGER, 1. c¢.); THORODDSEN
(1914, p. 251) gives similar values from Iceland (8 to 13 per cent.).
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Whereas we have no records of the acidity of East Greenland soils from
the basalt regions, we now know of several analyses of Icelandic soils.
It appears that the Py-values in Iceland is generally very high (between
4.8 and 6.9, most frequently over 6.0 according to MoLroLM HANSEN
[1930, p. 160], between 3.2 and 7.0, mostly over 6.0 according to
Weis [1933, p. 9]). P. CHrisTENSEN (1905) and Wers (1933) both
assert that 1. a. on account of the calcium content Icelandic soils
are in many respects better for plant cultivation than corresponding
Danish soils.

Apart from the great basalt regions referred to there is also basalt
on Cape Gustav Holm. Basic rocks (dolerites) also occur in many dykes
scattered about the gneiss region. At Tingmiarmiut in Southeast Green-
land there are diabase-diorite dykes 500 feet wide and about 30 km long
(KxursEx & EBERLIN). At Narssaq in South Greenland there are fairly
large areas where the substratum consists of diabase and porphyry
(with a rather high CaO content). In addition to these, augite-syenite,
essexite and other rocks in South Greenland are highly calcarcous.

Accordingly there is a possibility for calcicole plants to find small
patches with a suitable soil even in parts where Archaean prevails. Natur-
ally, chances of immigration are not good when suitable localities lie
so far apart. For calcifugous plants the purely basalt regions of the
Blosseville coast will be an obstacle to diffusion. The principal boundaries
for the plants in an edaphic sense will therefore be the borders of the
basalt in Scoresby Sound and Kangerdlugssuaq.

We need a thorough study of the relation between climate and soil
in Greenland. In the more oceanic traclts there must be greater chemical
decomposition than in the continental, dry areas. In regions with little
rainfall (and locally in dry areas) the soil will be relatively rich in soluble
nutritives, for instance lime. This relation between type of soil and
climate is reflected in the association of the plants with their habital,
many species preferring continentality and calcium, many oceanity and
non-calcareous soil. Calcareous localities in relatively oceanic regions
therefore often become the home of many continental species.

It will also be of interest to learn more about soil types which
arise through soliftuction (as to which see especially SorExseN 1935).
According to SorENsEN, moving soil develops most pronouncedly in
the wet, outer-coastal regions in Northeast Greenland; exactly similar
conditions doubtless prevail in the Scoreshy Sound region. In the northern
part of Blosseville coast most of the soil consisted of moving soil (fig. 1,
15, 16 and Plate 4 in T. B. 33 b). More to the south moving soil was
most common on northern slopes, plateaux and flat lowland. On the
southern slopes, conversely, there were large areas where there was
almost no solifluction, where the soil was almost like garden soil, brown
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and rich in mould; it contained an almost sub-arctic flora. In the lowland
of Angmagssalik the moving-soil areas were rare and small.

C. Topographical conditions.

Alpine topography, (partly fashioned by the activity of local
glaciers during the Ice Age, not by the inland ice) according to BIRKET

Photo. U. MoHL HANSEN, Aug. 1932,

Fig. 12. Gneiss mountains in Courtauld Fjord, Kangerdlugssuaq.

Smrru (1928) and Storcaarp (1928) occurs in some parts of the Juliane-
haab district (in the interior) and the land southwards to Cape Farewell;
in East Greenland on the northern part of Liverpool Land, certain
parts of the interior of Scoresby Sound, very large parts of the Archaean
region between 60° and 68°; there are also distinctly alpine forms in
the mnermost part of Kangerdlugssuaq (fig. 12), while parts of the
basalt region very closely approach that appearance (see fig. 10 and PI. I).
Mountains with rounded contours (4 formerly glaciated) occur
in Scoresby Sound, Sermilik (fig. 14) and in Kangerdlugssuaq, for
example on Kraemer Island. Plateau land occurs especially in Jameson
Land and in the basalt region. Lowland occurs in the south-western
part of Jameson Land, otherwise only in small scattered areas in South
and Southeast Greenland and at Angmagssalik (c¢f. Kruuse 1912).
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The following points are particularly of plant-geographical signifi-
cance: 1) that along the entire stretch from South Greenland to Scoresby
Sound there are topographical conditions indicating that larger or
smaller parts of the country have never been glaciated?). 2) In some
parts, for example the southern part of Blosseville coast, most of the
valleys are full of glaciers and the mountains are particularly steep,
. with slightly outward-sloping terraces. As a consequence of these facts,
there are so to say no lakes, bogs or ponds of stagnant water on this
coast. On the whole it may be said that, on account of the topographical
conditions, the east coast south of Scoresby Sound affords relatively
few suitable localities for hydrophytes compared with the west and
south coasts of Greenland. Almost the same holds good of many shore
plants. On the southern part of the Blosseville coast, where the steep
cliffs or screes of sharply angular basalt blocks everywhere extended
straight down to fjord and sea, I saw only few places which might have
been able to house some pebble-beach plants, and none suitable for
sandy-beach or littoral-meadow species.

1) According to NorpexskioLp (1909) even parts of the flat Jameson Land
may have been bare during the Ice Age.



CHAPTER TWO

SUMMARY OF BOTANICAL SPECIMENS COLLECTED
BY THE 6tn AND 7tn THULE EXPEDITIONS

A. The Localities.

SEIDENFADEN (1933) has written an account of the localities visited
on the 6th Thule Expedition and in the first stage of the 7th Thule
Expedition (the summer of 1932). The following contains an account
of localities visited in 1933. On Knud Rasmussen’s expeditions to the
region marked on fig. 1 collections of plants were made from in all 143
localities. Of these, 18 are in South Greenland (17 mentioned by SEIDEN-
FADEN 1933, pp. 109—112 and one at Ivigtdt visited by R. Beggvad in
1931, see below), 62 localities are on the east coast between 60°04’ and
64°30'1), and finally, collections were made in 63 localities on the stretch
from 64°30" to 71°00" (summer 1933).

In the following the localities are arranged in ten groups (I—X).
All particulars of natural conditions and vegetation are from notes made
by R. Begvad on the expedition or notes made by the author after con-
sultation with R. Bogvad and M. Hammer shortly after the return of the
expedition.

I. Ivigtut. 61°13".

Locality 0. Collections made by Begvad in 1931. All plants are from the nearest
environs of the colony.

II. Coastland between 64°30" and 65°25'".
Collected by Begvad from 18th to 19th September 1933.

Locality 1. Oksefjord. 64°37°. Extremely sparse, scattered vegetation on naked
gneiss rocks.

Locality 2. Nordbye Islands (south island) 64°38’. Sparse, scattered vegetation.
Locality 3. Akitseq near Pikiutdleq. 64°58'.

Locality 4. Orsted Island. 65°05’. Bare mountain with very sparse vegetation.
Locality 5. Qardlit (northwest point). 65°12".

Locality 6. Dannebrog Island. 65°20".

1) SEIDENFADEN (1933) also mentions other localities from earlier Danish and
Norwegian expeditions.
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The first collections from this stern coast, where the icefree land is unusually
narrow, reveal the fact that on the outermost islands there is an arctic flora parti-
cularly poor in species (22 species in all). As to ecological conditions the localities
seem to be very much the same. This is reflected in the very homogeneous occurrence
of the species; the six collections give the effect of a study on sociological constancy
(see Table 6); the constant species are Saliz herbacea and Cerastium cerastioides,
very common: Empetrum, Sagina intermedia, Saxifraga rivularis, Carex Lachenalii
and Phippsia algide, almost all species that are characteristic of places where the

snow lies for a long period.

ANGMAGSSALIK
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Fig. 13. Localities in Angmagssalik District visited by 7th Thule Expedition 1933.

III. Coastland between Ikerssuaq and Sermilik,
from 65°25" to 65740,

The following localities were visited in the days from the 19th to 21st September

1933 by Bogvad.

Locality 7. Sujunikajik at Tkerssuagq. 65727, Luxuriant, manured vegetation around

a secttlement.

Locality 8. at Inigssalik. 65°32’. Sporadic vegetation. Small green patches espec-

ially near watercourses and below precipitous cliffs.

Locality 9. Island west of Kitak. 65°35’. Vegetation on slightly manured soil near

some tent-rings.

Locality10. Torssukatak (Issip Ilua). 65°40’. Rather luxuriant vegetation in under

precipitous cliffs.

These also are localities where no previous collection of plants had heen made.
Without doubt the flora is richer than is conveyed by these first collections. Cuar-
MaN (1932) writes that in “Basefjord”. (Tungujortoq), which is in this area, there
is a valley quite green with vegetation; unfortunately he gives no list of plants
from it. In both Regions Il and IIl as on the Blosseville coast there will presu-
mably be small patches on mountain sides with a southern exposure, where the

plants requiring warmth will be able to grow.
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IV. Sermilik Fjord, from 65°45" to 66°20’.
Collections made by Begvad from 19th to 26th July 1933.

Locality 11. West side of Sermilik in 65°47°. Poor, scattered vegetation.
Locality 12. Rock off Sarfak. 65751’

Locality 13. Sarfaq. 65°52’. Settlement with manured soil.

Locality 14. The isthmus between Sermilik and Ikerasagssuaq. 65°55".
Locality 15. Pikiutdleq. 65°58’. Very sparse vegetation.

Locality 16. West side of Sermilik in 65°55’. Sparse vegetation.

Nty
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l’hnt. . Boc'Al;. July 1‘)33
Fig. 14. Locality 17. In the background the ice-filled Sermilik Fjord.

Locality 17. Igdlerajik on the east side of Sermilik. 66°04’—07" (fig. 14). Small
cove, continuing in a valley running southwest towards Ikerasaussaq,
Collections made in the lowland below 200 m, on vegetation-covered
raised-beach terraces, on moraines and brooklet beds. There were a
number of bogs with Eriophorum Scheuchzeri, Equisetum variegatum,
etc. In the beds of the streams were quantities of Chamaenerium
latifolium and on the mountain sides Empetrum heath.

Locality 18. Just east of Loc. 17. 400—500 m above sea level. Scattered patches
of heath. NB. Cassiope tetragona (see p. 155 and 307).

Locality 19. A little more to the north than Loc. 17. South exposed luxuriant slope
with heath and herb-field around watercourses. NB. Most northerly
finding place of Deschampsia flexzuosa.

Locality 20. West side of Sermilik, north of South Tasiussaq. 66°05’.

Locality 21. Kipak. West side of Sermilik south of North Tasiussaq. 66°08’.

Locality 22. Nik. 66°17". Lowland below 250 m. Extremely luxuriant and varying
vegetation on mountain terraces.

Locality 23. Nik. Same place as Loc. 22, but 400—500 m up. Heath and open
fell-field (see p. 307).

In addition to these 13 localities in Sermilik Fjord an inspection was made of
a small islet off Akiliariseq, about 66°16’. Betula nana was collected there. Prior
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to the 7th Thule Expedition plants had been collected from only very few places
in Sermilik Fjord (see Kruuse 1912, PI 4).

V. Angmagssalik east of Sermilik, 65°30" to 65°45".

The collections were made by Begvad and Hammer in the summer and autumn
of 1933. All localities are close to or are identical with places previously visited,
especially by Kruuse.

Locality 24. Environs of Angmagssalik colony. 65°37’. Lowland not exceeding
300 m above the sea. IExtremely varying vegetation in ‘“Blomster-
dalen” (“Flower Valley”) (Kruuse’s “Elvbakker”).

Locality 25. Fell in Blomsterdalen. 500 m above s. 1.

Locality 26. Fell in Blomsterdalen. 700 m above s.l. (see p. 307).

Locality 27. Umivik, east side of Angmagssalik Fjord. 65°39°. Sporadic, fairly
luxuriant vegetation on manured soil. NB. Sedum acre.

Locality 28. Cape Dan. 65°32’. Collections made along wet gullies not far from the
outpost.

VI. Angmagssalik east of Sermilik, north of 65°45” and west of 36° W,
Collections made by M. Hamimer and Bogvad in July-—September 1933.

Locality 29. lkerasagssuaq. 65°54". Scattered “fell-field” vegetation.

Locality 80. Ikerasagssuaq, southwest side at 65°48".

Locality 31. Ikerasagssuaq, northeast side in 65°48’. Poor vegetation.

Locality 32. Atingat, at mouth of Ikerasaussaq. 65°50°. M. Hammer states the
vegetation here was rich and varying. Down by the fjord Saliz her-
bacea was particularly prominent, higher up Empetrum heath very
much so. On a NNE mountain side, from 300 m up and increasing in
frequency up to 500 m above sea level, was Cassiope tetragona (most
southerly occurrence in East Greenland!). In a valley more to the
west was fresh-water vegetation in and around small lakes and along
a stream (NB. Cardamine pratensis). On rather dry soil along the
stream was a fairly large willow scrub. In the heath there were small
patches of lichen heath.

Locality 33. Angmagssivik mountain in Qingorssuaq. 65°58’. Tall, luxuriant vege-
tation of heath and herb-field on the south slope.

Locality 34. Kungmiut. 65°52’ (close to Kruuse’s Tunoq). Luxuriant vegetation
on terraces near the outpost.

Locality 85. Ikerasak. 65°51°. Settlement on south side of the strait. Sparse
vegetation.

Locality 36. Ikerasak. 65°56’. Northwest side of strait north of Sieralik.

Locality 37. Ikerasak. 65°57". Southeast side near Sermiligdq. Scattered fell vege-
tation.

Locality 38. Sermiligaq. 66°02’. “Vardenas” on west side of fjord. Fell-field and
a few heath patches.

VII. Kangerdlugssuatsiagq and environs. From 66°00" to 66°30", east
of 36°W.

The collections from this region were made by Begvad from July 31st to August
9th, 1933. Most localities had not previously been visited by plant collectors. Some
of the small islands inspected by Kruuse, Locality 47 by the author (T. B. 33 b,
pp. 18—19).
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Locality 39. Grus Island. 66°01’. Steep cliffs with sparse vegetation.

Locality 40. Depot Island. 66°07’. Rather luxuriant vegetation at the settlement
of Anarina.

Locality 41. Stor Island in @de Sound. 66°13’. Fairly steep cliffs with sporadic
vegetation.

Locality 42. Stor Island. 66°156’. The plants were taken from the neighbourhood of
a settlement and from a pretty, flower-covered herb-field on a mountain
above the settlement. The herb-field was swarming with Campanula
rotundifolia, and there was also Angelica archangelica, though the
latter was not dried and brought home, as the Greenlanders had eaten
the specimen collected.

Locality 43. Sarqarmiut coast in Kangerdlugssuatsiaq. 66°18'. Manured soil at a
settlement.

Locality 44. Kangerdlugssuatsiaq, northeast side. 66°18’. Peninsula between Nord-
fjord and the main fjord.

Locality 45. Kangerdlugssuatsiaq, west side. 66°19°. North of a small branch fjord.
Sparse vegetation in a cleft.

Locality 46. Head of Kangerdlugssuatsiaq. 66°28’. Collections made mostly on
the slope of a small gully, partly on dry moraine. The vegetation was
rather luxuriant. Cnapman (1932) in his report mentions Angelica
archangelica from there.

Locality 47. Tugtilik (“Lakefjord”). 66°20’. A large part of the 82 species known
here were collected. In addition, Juncus biglumis. Bogvad also states
that in the neighbourhood of Tugtilik the Watkins expedition found
Gnaphalium norvegicum and Papaver radicatum.

Locality 48. Tugtilik. At a height of 600 m.

VIII. Cape Gustav Holm, 66°36” and neighbourhood.

The collections made between August 11th and 14th 1933 by Begvad. The
small collection from Loc. 54 was made by a Greenlander, whom Begvad had asked
to pick flowers for him. Kruuse (1912, pp. 178—179) mentions 22 particularly hardy
and wide-spread species from this region. Without doubt Kruuse must have landed
at an unusually barren spot; for Begvad’s large collections show that a variegated
flora grows on this cape, with several rare, southern species. All finds from this
locality are of the greatest interest, because our knowledge of the flora between
Tugtilik and Kangerdlugssuaq is so small. Furthermore, the collections were made
at very different heights above sea level and on geologically different soils.

Locality 49. Cape Gustav Holm. Luxuriant mountain terraces between 0 and 400 m
above the sea. Large patches of vegetation with Alchemilla vulgaris.
The ground is composed of both acid and basic rocks.

Locality 50. Cape Gustav Holm. 500 m. Ground of basic rocks. Scattered vegetation
in loose scree.

Locality 51. Cape Gustav Holm. 600—650 m. Gravelly scree of basic rocks (grain
size like marine gravel). The locality is to the north of the cape itself.

Locality 52. Cape Gustav Holm. 800 m. North side of mountain top. Smoothly
sloping scree with faintly projecting terraces, on which the plants
were growing especially. Basic rocks.

Locality 53. East side of Tasiussaq at Cape Gustav Holm. 66°37. Rather rich
vegetation on lowland below 200 m above the sea (basic and acid
rocks).

Locality 54. West side of Tasiussaq at Cape Gustav Holm. 66°38’. (See above).
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66° 30°

68°
Fig. 15. Map showing all localities at which plants hitherto have heen collected
in the Kangerdlugssuaq—>ikis Fjord area.

The 36 localities are arranged in 7 collecting-localities .\ to G, to which reference
is made when dealing with the distribution of the species in Chapter three.

Of these 36 localities, two were explored by the Amdrup Expedition in 1900, seven
by Norwegian expeditions 1931 and 1932 (cf. the map p. 190 in Devorp & Scuo-
LaNDER 1933), and 27 by the Scoresby Sound Committee’s 2nd East Greenland
expedition in 1932. In the upper right-hand corner are the localities explored by the
7th Thule Expedition in 1933 (Skergaards peninsula, Uttental Sound, Mikis Fjord).
A-B: Interior of Kangerdlugssuaq. C: Mouth of Amdrup Fjord, Kraemer Island.
D: Head of Watkins Fjord. E: Outer Kangerdlugssuaq, west side. F: Outer Ka-
ngerdlugssuaq, cast side. Skergaards peninsula and south Uttental Sound.
G: Mikis Fjord.

IX. Kangerdlugssuaq and environs, 68°00" to 68715

Localities 58 and 59 were visited in August 1933 by M. llammer, the others
by Begvad. Only Loc. 59 had not been explored before (see fig. 15 and I'. B. 33 a,
p. 25, and 33 b, pp. 10—18).

Locality 55. Skergaard Peninsula. 68°10". (Gabbro).

Locality 56. Uttental Sound. Innermost part. East side. 68713". (Gneiss).
Locality 57. Mikis Fjord. West bend. 68°10’. (Gabbro).

Locality 58. Mikis I'jord. Rather more easterly than Loc. 87 (Basalt). The luxuriant

south-exposed slopes of the fjord.

Locality 39. Mikis Fjord. East hend. 600 m above the sea. The mountain appears
in the background of fig. 147. In the foreground is a spot just near to
Loc. 8. On the botanical collections see p. 308.
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X. Scoresby Sound and the Northern Part of Blosseville Coast. 69°00°
to 71°00".
Beagvad’s collections were made in August 1933. Only Loc. 60 had not previously
been visited by plant collectors.

Locality 60. Small fjord north of d’Aunay Bay near Cape Ryder. 69°05’. Fairly
rich vegetation, at one place on a terrace. In gravelly scree {basalt)
there was i. a. Sazifraga tricuspidata (see p. 120).

Locality 61. Cape Dalton. 69°25’. The few plants from here were collected on the
beach during a very brief visit to the spot.

Locality 62. The Scoresby Sound colony. 70°29.

Locality 63. Mouth of Hurry Inlet at Cape Hope. 70°30".

B. The Botanical Collections.

All the finds made on the 7th Thule Expedition in 19331) (as well
as the small collection from Ivigtiit, 1931) are shown in the following
table?). I have elected this tabular form, as I consider it is both practical
and economical as to space; when examining the material it thus becomes
unnecessary to cite all the localities for each species, a reference to the
table being sufficient. The position of the localities mentioned (except
localities 0 to 8, 60 to 63) is to be seen from the maps, figs. 13 and 15.
The position of localities 0 to 82) and 60 to 63 is shown on PI. I in GABEL-
JorGENSEN 1938 (in the same volume as this paper). Reference to
critical forms, specially interesting finds, ete. is placed in the next
chapter, where the 6th and 7th Thule Expedition’s material (1931—
1933) and my own from 1932 (collected on the Scoresby Sound Com-
mittee’s 2nd East Greenland Expedition in charge of Capt. Ejnar
Mikkelsen) will be treated taxonomically and plant-geographically.

1) Regarding the botanical collections made on the 6th and 7th Thule Ex-
pedition in 1931—1932 see SEIDENFADEN 1933.

%) Almost all records in Table 6 refer to plants to be found in the collec-
tions of the Botanical Museum in Copenhagen. At some of the localities a few
easily recognisable and ordinary species were merely noted (for example Ozyria
digyna, Polygonum viviparum, Sedum roseum).

3) cf. also Fig. 1 (area 7).
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CHAPTER THREE

THE FLORA OF SOUTH GREENLAND AND
EAST GREENLAND SOUTH OF LAT. 71°N. (BETWEEN
SCORESBY SOUND AND CAPE FAREWELL)

When dealing below with the flora, the following points will be
considered in respect of each species:—

1) Taxonomy, variation and cyto-genitics.

2) Geographical distribution outside of Greenland.

3) Geographical distribution in Greenland.

4) Occurrence in South Greenland and East Greenland south of lat. 71° N.
5) Ecology.

6) Life-forms.

For the sake of simplicity, when dealing with each species the
various sections commence with a number corresponding to the numbers
of the above disposition. If there is nothing of much interest under
Point 1, that number is simply omitted. The disposition does not apply
to species brought in by human agency. The following preliminary
observations may be made concerning the various points of the disposition:

Point 1. Some investigations of recent years have made it clear
that when making taxonomic and plant-geographical researches, espec-
ially of greatly varying species or of critical species-groups, it is often
of advantage to include cytological or genetic view-points. A branch
of science has grown up under the name of Experimental Taxonomy,
combining taxonomy, cytology, genetics, ecology and plant-geography
(see particularly Turesson [1922, 1925, 1926, 1929, 1930, 1931], DANSER
[1929], ZameLis [1931], MeLpEris [1931], CLausEN, Keck & HEeus:
[1932 and later], GREGOR, DAVEY & Lang [1936], TuriLL [1936], SCHLEN-
KER [1936], BaBcock [1936]). In some cytological works consideration
has also been given to plant-geographical and taxonomic questions (see
e. g. HacErup [1927, 1933], ManToN [1934 and later], ANDERSON & Sax
[1936], BEaTus [1936], BocHER [1936]), and in recent plant-geographical
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literature attention has been given to cytogenetic results (e. g. LANGLET
[1935], vax Steenis [1935]). Accordingly a collaboration between these
branches of science is in full swing, and many interesting results may
be expected in the coming years.

As at the moment only few cytogenetic investigations on arctic
plants have been published, the descriptions under Point 1 will be
somewhat heterogeneous in character. They are to be understood as
an attempt at laying the foundations for later, more experimental work
on the Greenland species. The purpose of these investigations is to
expand our knowledge of the races contained in a species, and to find
a means of distinguishing between race and modification. A knowledge
of the races with different ecology contained in a species is one of the
most important factors for being in a position to draw definite con-
clusions concerning its distribution (cf. TurEsson 1926, 1932).

The species and varieties named in the following have been separated
by herbarium studies; in only few cases have cytological researches had
any influence on the conclusions as to the taxonomic units. My work
thus being almost purely taxonomic-plant-geographical, I have pre-
ferred not to make use of Turesson’s suggested classificatory units:
Coenospecies, Ecospecies and Ecotype. Instead I employ the more
neutral, directly comprehensible terms collective species, species and
race (and for practical reasons words such as sub-species and variety).
I do not employ the term “form”, as it may be taken to mean both race
and habitat modification.

Point 2. Total Distribution. This section is dealt with as briefly
as possible, the ubiquistic-arctic, circumpolar species especially. Re-
ference is made to works where more detailed information is to be found.

Point 3. Distribution in Greenland. Here a full account is
given of the occurrence of the species in all Greenland, the total distribution
in Greenland being of very great importance to our understanding of the
occurrence of the species in the region from South Greenland to Scoresby
Sound. Furthermore, the distributional types referred to in the following
are based first and foremost on the Greenland distribution of the species.
As regards many species, their occurrence is illustrated by dot-maps.
The dots refer to localities indicated on specimens in the collections of
the University Botanical Museum in Copenhagen as well as localities
indicated in the literature. Where the dots in certain regions have been
put in approximately, the fact is mentioned in the text. Without doubt
the maps are most complete as to occurrences on the East Coast, for
most publications from there state the exact position of the various
localities. On the West Coast many localities indicated in earlier years
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are difficult to find exactly, often because investigators then simply
gave the latitude of the place and not its longitude (cf. N. Harrz’s list
of localities in Consp. Flor. Groenl.). On the whole they worked almost
solely with northern and southern boundaries of species, not with limits
running parallel with the coast, cf. J. A. D. JENSEN’s criticism of this
circumstance (1889, pp. 57—58). OsTENFELD himself operated only with
northern and southern limits. The climate maps (figs. 2—3) show,
however, that plant boundaries governed by climate must mainly run
parallel with the coast in large parts of Greenland. This holds good
particularly of regions where the ice-free land is broad: Northeast and
West Greenland. It is consequently clear that locality designations such
as “Tunugdliarfik Fjord”, “Isortoq Fjord” or *S. Stremfjord” are
useless for mapping purposes if one cannot find out how far inland the
particular plant has been found. There is another difficulty, in that
for the common species in the Disko region (see PorsiLp’s works) mention
has not been made of all the localities where the plants were found, but
merely that they are “frequent everywhere”. One example of this is
Cassiope tetragona (PorsiLp 1920). Hence the map [ drew of the distribution
of this species in Greenland (T. B. 33 a) is incomplete for the Disko
region, for it includes only those localities which were indicated by the
material in the Museum from those parts. It has been criticised by
PorsiLp (1935, pp. 71—72), who considers that I ought to have hatched
the entire Disko region, having regard to the records of frequency for
the species. I am unable to accept PorsiLp’s contention as to hatching
the region, for it is my experience, after working on the material of
“Danmarks Topografisk-Botaniske Undersggelse” as showing the
distribution of vascular plants in Denmark (excluding the Faroe Islands
and Greenland), that indications as to frequency are sometimes mis-
leading, for the word “frequent” may be used by the author in question
as meaning “frequent as compared with other regions which I know”’.
Another botanist might perhaps label the species as “here and there”,
because he also knows it in places where it was still more frequent.
If such a circumstance can give difficulty in shading so small and well-
explored a country as Denmark, what might not be the result if we
began shading a country so large and so relatively little explored as
Greenland? I am aware that my earlier maps are incomplete; in those
published with the present work the literature and the herbarium col-
lections have been taken into consideration; in addition, Drs. J. IVERSEN
and M. P. Porsiup have been kind enough to provide me with much
information concerning unpublished finds in West Greenland. As a
consequence, the maps have become almost as complete as is possible
at the moment.
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Point 4. Occurrence in South and Southeast Greenland.
As a general rule, in the text all the localities will not be accounted for
as regards species for which dot-maps have been made. As regards the
other species, all the localities will only be given for rarer or critical
species, especially if a revision of the material of the herbarium has
been made. The finding places of the commonly distributed species must
be looked for in the literature and in Table 6, pp. 34—39. The occur-
rence of the species in Kangerdlugssuaq is shown by a series of letters
A to G, corresponding to the legend on the collecting-localities shown
in Fig. 15. In some cases the distribution in Kangerdlugssuaq and
Angmagssalik is illustrated by a dot-map. On all the maps the figure A
(or /\) indicates that in that particular place the species was found high
up, either very high above sea level or lower down but with a northern
exposure.

Naturally, the limits that can be drawn for the distribution of the
species are very uncertain; for, despite the many investigations, new
localities can always be found. For this reason many limits which at
present mark the absolute regional boundaries will presumably in many
cases only be frequency limits, i. e. the limits of frequent occurrence.
However, these frequency limits very often tell us most of the climatic
or edaphic requirements of the species (compare the boundary for frequent
Erica tetraliz through West Sweden, GranLuND 1925). Based upon the
literature and my own investigations I have therefore endeavoured to
give an indication of the frequency limits of some species in both East
and West Greenland, and in certain cases in Angmagssalik, Scoresby
Sound, Kangerdlugssuaq and the South Coast. Naturally, only in few
cases can these frequency limits be given with such great accuracy as
the aforesaid Erica boundary.

Point 5. Ecology. One natural and necessary stage in the study
of the distribution of the species is an examination of their habitat
factors and their dispersal. Particulars will therefore be given as available
from the literature on the occurrence of the species in the plant com-
munities; reference is also made to Warming 1888, 1928, ROSENVINGE
1896b, Hartz 1895b, Kruusk 1912, T. B. 1933b and GeLTing 1937, p. 39.

Point 6. Life-forms. The life-form (see Raunkizr 1934) is given
for every species, and also its life-form based upon its geographical
distribution. The idea of regarding the geographical distributional type
of a species as a concise expression of its biology, and employing the
distributional type as a kind of life-form, was hit upon by MeLHoLM
Hawnsen (1930). His distributional types, however, are based on the nor-
therly limits of the species, which to my mind is a weakness (T.B. 33 b,
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p. 117). The only means of being able to set up certain types which
ecologically too have something in common is by making a more
thorough study of the total distribution in Greenland, and if possible
outside of Greenland as well. And as we shall see, it is often impossible
to place some of the species even after very careful study.

In former works the author made use of OsTENFELD’s three
distributional types (OsTENFELD 1926), though it was pointed out that
not even these were wholly satisfactory. OSTENFELD’s types were as
follows: A;: high-arctic. A,: widely distributed arctic, and S: sub-
arctic. In setting up these types the only consideration was the thermal
requirements of the species. I therefore intended to endeavour to work
into the system their oceanity or continentality requirements. To do
so it was necessary to know more about the Greenland distribution of
the species and also about their occurrence outside of Greenland. One
point of particular interest was to examine their occurrence in a definitely
oceanic-arctic region and in a definitely continental-arctic region. For
the former the Faroe Islands were given preference, and the author went
there to study in 1935 (cf. BocHER, 1937 b) (in addition to examining
the literature for Southwest Iceland, Scotland and West Norway); the
continental-arctic region selected was the innermost part of the country
in East Greenland between lat. 70° and 75° (explored by Harrz, SOREN-
sEN and GELTING) and also inland at Holsteinsborg in West Greenland.

It was also the intention originally to arrange other biological
factors of the species in certain types of “life-form” and to record these
for every species. One special endeavour was to establish a life-form
system based on the flowering season of the species. On the one hand
the fine conformity between distributional type and flowering season
(T.B. 33 b, p. 124) and between the Raunkier life-form and flowering
season (GELTING 1934, p. 316) made this very promising, but on the
other hand perhaps less necessary on account of that very conformity.
Furthermore, as the material was not sufficiently representative, cspec
ially of South Greenland’s flora, the establishment of that system of
life-forms had to be abandoned for the time being.

Raunkizer’s Life-forms.

F. Phanerophytes. N. Nanophanerophytes. Ch. Chamaephytes.
H. Hemicryptophytes. G. Geophytes. HH. Helophytes, and Th.
Therophytes.

Distributional Types.

No attempt will be made here to set up a series of definite distrib-
utional types. The eco-geographical factors of a species are summarized
by grouping certain signs which have reference to its thermal require-
ments, its oceanic or continental habitat, or by indicating that no such



11 Biological Distributional Types in the Flora of Greenland. 45

special requirements are demonstrable. The significance of the signs
will be discussed in the following.

A. means arctic, i.e. the species has a southern boundary or a
frequency boundary on the south near to or north of the timber line.,
A, means high arctic: the species is associated with or is most common
in regions nearest the Pole north of the low arctic zone (characterized
by willow scrub and a great sub-arctic intrusion in the vegetation,
cf. T. B. 33 a). A, means low arctic, associated with or most common
in the low arctic zone. Ay, means wide-ranging arctic (in both arctic
zones). S. means sub-arctic or temperate, that the species is associated
with or most frequent in sub-arctic regions and is to be found locally
in warm oases within the arctic zones (low arctic particularly). S,?)
means that the species ranges well towards the north in the arctic zones.
S, means that it is almost entirely associated with the sub-arctic zone
(in Greenland the birch and Alnus region), or is temperate and has a
single northern occurrence in sub-arctic Greenland. S,y signifies southern,
almost cosmopolitan species ranging far north in the arctic regions.
T. indicates that by its northern or southern boundary the plant displays
its dependence especially on temperature and follows the summer
isotherms, not on oceanity or continentality (precipitation and annual
temperature amplitude); for the high arctic (A,) the letter T indicates
that at the southern boundary it requires cold, for the low arctic (A,)
that on the north it requires warmth, on the south cold, and for the
southerly (S; and S,) T means that at its northern boundary it re-
quires warmth. C. means continental, that the species has a predilection
for relatively continental climatic conditions; degrees of continentality
are expressed by an index, whereby €, indicates a pronouncedly con-
tinental type, C, slightly continental. 0 means oceanic, and 0, and O,
in the same manner a pronouncedly and a slightly oceanic type?).
X indicates that the plant does not demonstrably require oceanity or
continentality. I. means that the plant could not be exactly classified
(indeterminable) owing to insufficient knowledge of it. All these signs
are compounded in various ways, for example A,C,, A,0, S,I, S,T and
so on; see Chapter 4 (especially fig. 136, p. 264).

1) From north to south we thus have the series A, A,, S,, S,, corresponding
to the series C;, C,, O,, O,. Thus it is merely necessary to remember that , always
signifies “most” in the direction either of arcticity or southerliness, continentality
or oceanity, and , a weaker degree of the same factors.
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Tig. 16. Botrychium lanceolatum (GMEL.) ANGSTR.

Pteridophyta.

Ophioglossaceae.
1. Botrychium boreale (FR.) MILDE.

2: 8. G., N. Eur., Siberia, Kamch., Alaska. Absent in E. Am.

3—4: From the south coastland, where it has been found here and there inland,
it ranges northwards to 64°09" in W. G. (PorsiLp 1935, p. 62), in E. G. inland to
63°35" (DEvoLp & ScuoLanpERr 1933). It is rare on both coasts.

5: Talus slopes, heathland.

6: G. S,T.

2. Botrychium lanceolatum (GMEL.) ANGSTR.

2: Circumpolar, low arctic-subarctic (see Hurtéx I, p. 47, Vicronin 1923,
p. 85).

3-—4: See the map fig. 16. In S. G., where it has been found particularly around
Julianehaab, it is fairly rare. In W. G. very sparsely up to S. Disko {(PorsiLp 1920},
in E. G. likewise sparsely up to Wiedemannsfjord 68°33’ (T. B. 33 a). See discussion
on southern species of relic-like distribution p. 314.

5: Vicrorin (L c.) classifies it as a mesophyte, indifferent to soil factors. In
Wiedemannsfjord, in luxurious vegetation with a south exposure, preferably where
it is young (at the transition to debris vegetation, cf. T. B. 83 b, Table 15 [No. 28 a]
and Table 8). In Angmagssalik and S. G. in similar localities (Kruuse 1906, p. 287,
Rosenvinge 1892, p. 740).

6: G. S,T.
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3. Botrychium lunaria (L.) Sw.

2: Circumpolar and almost cosmopolitan (see HuLTEn L c., VicTorIN 1 c.).

3—4: See the map fig. 17. Rather common in S. G. More to the north found
here and there in W. G. up to 65° in E. G. to 64°. North of there extremely sparse,
relic-like range. N. L. in W, G.: 71°30’, in E. G. 72°45" (SorensEx 1933). The find
north of Angmagssalik (at Kruuse Fjord) was made by the Watkins Expedition
(Cuapman 1932).

5: Bcologically approaching B.lanceolatum, like which it occurs especially
in the warm oases of the coast. In Godthaabsfjord it is distinctly associated with
the warmer interior (see the map).

6: G. S,T.

4. Botrychium simplex HiTCHCOCK.

2: N. Am. (see VictoriN 1923, p. 81), Scandinavia, Denmark, North-German
lowlands, N. Russia, the Alps.

3—4: Tasermiut Fjord in S. G. (60°05%, J. Vahl 1829).

6: 2 6: G. S,T.

Polypodiaceae.
5. Asplenium wviride Hubps.

2: America: according to FernaLp (1925, 1933) from 82° to 43° in E. America,
from 61° to 43° in W. America. FErRNALD’s record from Ellesmere Land at 82° seems

30" Langde V. £ Gresnmech 0°

Fig. 17. Botrychium lunaria (L.) Sw.
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rather improbable when one knows the range of the plant in Greenland. Victorin
has it only in Labrador, Quebec, Vermont, Alaska and Washington. Europe : mountains
in Great Britain and Ireland, Scandinavia, Central European mountains, Alps,
Caucasus. Asia: Siberia, mountains of Asia Minor, Himalaya. Africa: Morocco (see
EuBeErcer-Franavrt 1931). NB. Not found in Iceland and the Faroe Islands!

3—5: The map fig. 18. The range of this plant in Greenland is curious; in the
first place it is lacking in W. G. north of 62°, whereas in E. G. it is reported right
up to 68°1). In the second place it has not been found in the well-explored district
of Julianehaab. If it is really missing there and in Iceland and the Faroes, it might
mean that historical factors have affected the distribution, so that its regional
boundaries were not mainly conditioned by climatic or edaphic factors. In Ang-
magssalik it was found in three places: 1) Mount Qaqgarssuaq in 66°18” (500— 600 m
above sea level); one of the most luxurious localities in the district, remarkable for
the many rarities there (for example Antennaria Porsildii, Campanula uniflora,
Gentiana aurea, see Kruuse 1912, pp. 79, 128—129). 2) Mount Qordlortoq at Tasiussaq
(65°38’) together with species such as Sedum acre, Polystichum lonchitis, Botrychium
lunaria (Kruuse L. c., p. 143). 3) Mountain near Blomsterdalen (? = Kong Oscars
Havn); 65°37" at a height of 500 m, together with Polystichum lonchitis {7th Thule
Exped. 1933). The locality can be seen partly enveloped in the clouds in the back-
ground of fig. 7, p. 18. DevoLp & Scumoraxpcr state that south of Angmagssalik
the species prefers localities at “some altitude above the sea’, which agrees with
its occurrence in Angmagssalik. Actually, this might mean that the species occurs
in certain refugia (non-glaciated mountain slopes), whence it is unable to disperse
at the present moment. By Axpersson & Bircer (1912, pp. 50—51), TH. Fries
(1925), FernaLp (1933, p. 47) and others, however, it is stated to be calciphilous,
which suffices to explain its sporadic occurrence throughout South Greenland, where
the substratum is mainly rock. In this connection it is of interest that the two south-
ernmost of the aforesaid localities in Angmagssalik lie within a small area where
the substratum consists of basic rocks of Charnockite affinities (Wacer 1934, p. 15).
And on the whole the species seems to make other special claims on its habital.
It grows mostly in wet, shaded rock clefts and in herb-fields (Kruuse 1906, p. 286)
or between boulders in the scree. FErvaLp (1926, p. 99) writes on its occurrence in
Newfoundland: “along the Straits it forms turf so dense and firm. that it takes
vigorous cutting to get out chunks of the sod; and the fronds, growing in almost
full exposure to the sea-fogs and winds, are so tough that the carpet can be walked
upon without being seriously injured”. This indicates that the plant prefers localities
with oceanic climate or microclimate. We are thus better able to understand its
Greenland distribution, which shows that the plant is entirely associated with the
most oceanic parts. The gaps in its occurrence may be ascribed to defective knowledge
especially of the flora of alpine localities, and to the fact that the plant is a specialist
ecologically (see p. 316).

6: H. S,0.

6. Athyrium alpestre (Hoppe) RYLANDS.

1: On various races (habitat modifications?) of this species see especially
Ferxarp 1928.

2: Circumpolar. A. alpestre var. americanum But. in W. Am. from Alaska to
British Columbia and California, in E. Am. Newfoundland, Gaspé peninsula. S. E.
Greenland(?). Main species: Iceland, Scandinavia, N. Russia, Pyrenees, Alps,

1) On the find at Kangerdlugssuaq, see Cuaryav 1. ¢. I have endeavoured to
learn from Mr. Cuarmax where the plant grew, but without result. For this reason
the locality is designated with ?
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Fig. 18. Small solid dots: Asplenium viride Hups, Big solid dots: Lycopodium cla-
vatum L. Rings with dots: Dryopteris fragrans (L.) Schorr.
106 4
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Caucasus, few scattered localities in Asia (see HurTéx I, p. 30; map in A. Foaiy
[1930]). DeEvoLp & ScrHoLANDER hold that the East Greenland material must be
placed to var. americanum on grounds of habitus, but add: “most specimens are
only indistinctly tripinnatifid and therefore more allied to the Eurasian main form”.
In these respects the material collected by the 7th Thule Expedition agrees with
the Norwegian. If anything the plants occupy an intermediate position between
the main species and the variety). In any case the Greenland A. alpestre is no
“clearly eastern species” as SEIDENFADEN avers (1933, p. 44).

3—4: The distribution in Greenland is most curious. The species is associated
exclusively with the southeast coast (see fig. 19). That would seem to indicate a

Tig. 19. Athyrium alpestre(HopPE) RYLANDS.

distribution ruled by the history of its immigration, but that is by no means certain,
particularly if the type in Greenland is western (see under 5:).

5: According to Lance 1880 it grows in wet, rather shady places. In Scan-
dinavia it forms high-perennial beds on innutritious shingle in snow-patches (sce
especially NorpHAGEN 1928, p. 339). I saw this type of vegetation at Finse in Norway,
alternating with an Aichemilla glomerulans-sociation, which beyond question requires
a relatively high atmospheric humidity. In Finmarken Athyrium alpestre is very
uncommon in the interior, but common at the coast (O. Danw 1934). These circum-
stances, and the world-range of the species, and particularly its Greenland range,
indicate that it may be taken to be a relatively oceanic type, like Asplenium viride
(N.B. Occurrence in mountain regions in the interior of continents does not disprove
that a species requires oceanity, for in mountains there actually are many localities
with relatively oceanic microclimatic conditions).

6: H. §,0.

? 7. Athyrium feliz femina (L.) RoTH.
2: Circumpolar (temperate zone).

3—4: A rather critical specimen from Kangikitsup Qingua in S. G. (60°18’)
has been placed to this species by A. E. PorsiLp.

1} Specimen from the west side of Nugarfik almost like the main species,
specimens from Nagtoralik, S. and SW. coast of Skjoldungen and the mainland at
Kitsit resemble v. americanum. In E. Am., too, there are forms closely approaching
the main Eurasian form (see FErnaLp 1933, p. 129). And in E. Iceland a form has
been found approximating v. americanum (PorsiLp 1930).
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Fig. 20. Solid dots: Dryopteris filiz mas (L.) Scuorr. Rings with dots: Woodsia
glabella R. BR.
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8. Cystopteris fragilis (L.) BERNH.
n = 32 (STEVENs 1898).
Cosmopolitan (see HuLtén I, p. 30).
: To be found practically everywhere in Greenland (see OsTENFELD 19286).

4: Common everywhere in the region (In Kangerdlugssuaq all localities
except E.).

5: Along the foot of cliffs, in herb-fields (mostly in process of formation}, in
screes, in scrub and heath. See T. B. 33 b, pp. 25, 29—37, 48—52. Dominating in
screes with a southern exposure in Wiedemann Fjord (basalt); cf. its occurrence in
calcareous shingle in the Alps (ScHrOTER 1908, p. 535). Nevertheless is undoubtedly
indifferent to the calcium content of the soil, ¢f. VicTtorix (1923).

6: H. SyuX.

wWw N

9. Cystoperis montana (Lay.) BERNH.

2: ? Circumpolar. Sub-arctic, montane. N. L. in E. Am. at 59°. Missing in
Iceland, the Faroes, SW. Norway and Kamch.

3—4: See map fig. 29 p. 67. Only one locality at the head of Tunugdliarfik
(Fjord 61°10%, A. E. & M. P. Porsild).

5: Considered to be distinctly calciphil. Found in scrub on “alluvial soil”,
where the surrounding rocks consisted of “sodalite and nephelin syenites and diabases”
(PorsiLp 1930, p. 8).

6: G. S,C (cf. BLyrr 1882).

10. Dryopteris filiz mas (L.) ScHoTT.

1: n = 78—80 (Dorp, 1932).

2: N, Am. (see Victorixy 1923, p. 51), S. Am., Iceland, Faroes, remainder of
Europe, Asia, N. Africa.

3—4: See map, fig. 20. In E. G. known only in Naniseq Fjord (60°30’) (DevoLp
& ScHoLanpEeRr) and at Tiningnertdq in Lindenow Fjord (60°34’) (6th—7th Thule
Exped.).

6: In scrub.

6: H. §,T.

11. Dryopteris fragrans (L.) ScHOTT.

1—2: As a group of different races: W. Am. from 68° to 56°, E. Am. from 82
to 43°. Arctic NE. Russia, Siberia, Central Kamch., in Asia southwards to N. Mon-
golia, Transbaikalia and Japan. As the species in temperate E. Am. and temperate
E. Asia occurs in another race (var. Hookeriana FERX., see details in Vicronin 1923,
p. 47), the main species may be characterised as a pronouncedly continental-arctic
type (not found in Atlantic E. Am., S. G. and SE. G., Iceland, Faroes, all South
and West Europe incl. Scandinavial). The East Asiatic race also fights shy of the
most oceanic regions, see HurLtén (1933, p. 340).

3—4: See map fig. 18. In W. G. fairly common on gneiss in the interior of
the country between 66°60" and 73° (see PorsiLp 1920, p. 23). PorsiLp puts the
southern boundary at 64°44’, which must be a slip of the pen, for he undoubtedly
means 66°44’. In E. G. only one locality: Bregnepynt in the interior of Scoresby
Sound (IIarTz 1895 a). It is curious that the species does not occur more to the north,
where indeed according to Gertinc there was ice-free land during the Glacial Age.
This may be the result of circumstances connected with its immigration, for the
climate in NE. G. would seem to be suitable.

5: On sunny rocks, on stony ground in heath, in dry rock clefts (according
to Hartz and Porsiup).

6: H. A,C.
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12. Dryopteris Linnaeana C. CHR.

2: Circumpolar, sub-arctic temperate, southwards alpine (see Victorin 1923,
p. 56, Hurtén I, p. 34).

3—4: See map fig. 21. Associated with sheltered spots in the southerly part
of Greenland where precipitation is greatest. It is common, for example, on S. Disko,
in the outer part of Godthaabsfjord, SW. G. south of 62°, E. G. south of 66°. N. L.
in W. G. 69°32" (PorsiLp 1920), N. L. in E. G. 66°20" (T. B. 83 a, 7th Thule Ex-
pedition 1933).
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Fig. 21. Dryopteris Linnzana C. CHR.

5: In willow scrub (T. B. 33 b, p. 27) or in the shade behind rocks, more rarely
in herb-fields and luxurious Empetrum-Vaccinium heath. Kruuse (1912, p. 230)
mentions a Dryopteris Linnaeana-soc. in scrub 50 cm high in Ikerasaussaq in
Angmagssalik.

6: G. S,;TO (found in Iceland and the Faroes; not found in the interior of
W. G. between 66° and 69’; northwards undoubtedly requires both shelter and
relatively high atmospheric humidity, and therefore in Greenland is a relatively
oceanic type requiring warmth, cf. p. 266).

13. Dryopteris phegopteris (L.) C. CHR.

2: Circumpolar, sub-arctic temperate.

3: Grows in highest north in E. G. (N.L. 66°18" [Kruuse 1906], N. L. in
W. G. 656°25" [Sukkertoppen, Tupertalik in S. Isortoq Fjord]).

4: Found in four localities in the interior of Angmagssalik (Kruuse), Fr. L.
at 63°35" (see DEvoLDp & ScHOLANDER, p. 20). In the Cape Farewell region known
in Prince Christian Sound, nunatak north of Prince Christian Sound and south part
of an island east of Tunua (59°55). The latter locality was recorded by the 7th Thule
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Expedition 1932 and was apparently omitted from SEipENFADEN’Ss list (1933, pp. 109
—111). Common in 8. G. (Fr. L. in W. G., approximately 62°).

5: Ecologically closely approaches No. 12, and in E. G. is often found together
with it.

6: G. S,TO (applies to the occurrence in Greenland, cf. p. 266).

14. Dryopteris spinulosa (collective species).

1: n = 82 (Dorr 1932). Within this collective species there are types in Green-
land which are partly called D. austriaca (JacQ.) Woynar, partly D.spinulosa
v. americana (Fiscu.) WeatnerBY. Without doubt the Southeast Greenland material
is indistinguishable from ordinary European “D. austriaca”. This holds good for
the Norwegian (see HoLMBoE’s investigations in DEvoLp & ScHoranDER 1. c.) and
the Danish. Our specimens from the southeast coast were kindly examined critically
by Dr. Caru CurisTENSEN, Copenhagen, who does not “think it possible to find
any real difference between these specimens and D. austriaca, and between the latter
and var. americana. The specimens collected from Ikerasarsuk (60°13’, 7th Thule
Exped. 1932, No. 1331) are rather like var. intermedia (MunL.) NiEGwL; but un-
doubtedly all are forms of the same species, which may be called D. austriaca and
which in Denmark varies still more”. The SW. Greenland material according to
Porsitp (1930) seems to resemble var. americana more. But as this variety may
possibly be no other than a modification (see CurisTENSEN in PorsiLp L ¢.), it is
scarcely advisable for the present to work with it as a genetically well-separated
race. I consider that the old name D. spinulosa should be employed as a neutral
term for the collective species (which possibly is to be taken partly as a series of
modifications); cf. also FErnaLp (1926, p. 146).

2: Eurasiatic, transgressing into eastern and western America (Hurntiv T).

3—4: In W. G. isolated northern occurrence in 69°14” (not since found here,
according to PorsiLp 1920). Otherwise scattered in W. G. as far as 68°27"; Fr. L.
at 62°. N. L. in E. G. 61°32" (Aneritéq, J. Vahl). In S. G. both in the interior and
at the coast.

5: In willow scrub and on fertile slopes.

6: H. S,T.

15. Polystichum lonchitis (L.) RoTH.

2: Low-arctic. In Central Europe exclusively montane (WaxceErin 1932,
p. 847). Lacking in Central and East Asia except on Kamch. (see map in Fomin
1930, p. 90). In E. Am. also in Labrador (Asst 1936, p. 139). Found in Iceland
(common), IFaroes, Great Britain and Ireland. In Norway southwards rare at the
sea coast. In W. G. northwards only in the coastland.

3—4: See map fig. 22. N. L. in W. G. 69°44’ (Disko, Porsild); N. L. in L. G.
68°33’ (nunatak behind Wiedemann Fjord, T. B. 33 a). Fr. L. in W. G. 627, in . G.
63°40’. The most northerly localities are very isolated, see p. 314.

5: In rocky clefts, in wet, luxuriant talus-slopes, in scrub, before south-exposed
cliffs in luxuriant heaths. Considered to be “schwach kalkhold” (Fries 1925).

6: H. S,T(0y).

16. Woodsia glabelle R. Br.

2: Circumpolar, arctic-alpine. In Scandinavia only in most northerly regions.
Lacking in Iceland and Faroes. In Am. widespread in the central and most northerly
parts of Canada, eastwards to W. Newfoundland (on dry limestone).

3: See map, fig. 20. In Greenland a pronouncedly high-arctic species. S. L.
in W. G. 67°, in E. G. 61°32’. Fr. L. southwards at about 70° in E. G.
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4: Known only from Scoresby Sound at the Colony, Hurry Inlet and Rode
Island (see Kruuse 1905). On Blosseville coast: Wiedemann Fjord 68°33" (T. B.).
In Angmagssalik: Nigertussoq, in the interior Misugtoq, Kilikitak and Falkefjeld
in Qingorssuaq (see Kruuse 1906), as well as Tunoq 656°63’ (Kruuse, determ. T.B.).
Southeast coast: Aneritéq 61°32° (J. Vahl).

5: In Wiedemann Fjord on dry south rocky slope. In NE. Greenland in dry
grassy places (Serensen). By its southern limit in Scandinavia and E. Am. con-
sidered to be pronouncedly calciphil (Fries, Victorin, FErRNALD), which obviously

o
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Fig. 22. Polystichum lonchitis (L.) RoTH.

is not the case in NE. Greenland (SereNseN 1933, p. 170). The locality on the Blosse
ville coast is on basalt, which also applies to the locality Nigertussoq, where the
species was found in an eruptive dyke (Kruuse 1912, p. 174).

6: H. A,C.

17. Woodsia ilvensis (L.} R. BR.

1: Collective species in which are two well-defined sub-species called var.
alpina (BortoN) AscHERs. (W. hyperborea, W. alpina) and var. rufidula (Micux.)
Koca.

2: Circumpolar, arctic-alpine (see detailed in Hurtiw I, pp. 28—29).

3: var. alpina: N. L. in W. G.: 74°18’, in E. G. ca. 71° (cf. GELTING 1934),
S.L. in W. G. 61°1%, in E. G. 63°.

var. rufidula: N. L. in W. G. ca. 78° in E. G. ca. 71°.

4: var. alpina is rare. Specimens from Danmark Island (Hartz) must be placed
to var. rufidula. Hartz’s statement (1895 a) that var. alpina is common in Scoresby
Sound needs verifying by new collections. South of Scoresby Sound only: Mikis
Fjord 600 m up (7th Thule Exped. 1933), in Angm. Lille Island, Cape Wandel,
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Nigertussoq, Qingorssuaq, Tunoq(?) and Tasiussaq (Kruuse), on the SE. coast:
Clara Valley in Umanaq Fjord (DEvoLp & ScHOLANDER).

var. rufidula common in Scoresby Sound. On Blosseville coast: Turner Sound
(Hartz & Kruuse), Store Glacier (alpine!), Wiedemann Fjord, Cape Ravn (6560 m
above the sea), (T. B.), J. C. Jacobsen’s Fjord {3—400 m) (Knuth), Kangerdlugssuaq:
common. Loc. B, C, D, ¥, G) (T. B.., Devold & Scholander). Between 66°30" and 68°:
Kruuse Fjord (Chapman), Cape Warming, Ikerasangmiut, Lille Island, Vahl Fjord,
Cape Gustav Holm (Kruuse, 7th Thule Exped. 1933). South of 66°30’ many localities
(see Kruuse 1912, SEipENFADEN 1933, DevoLp & ScuorLaxper 1933). In S. G.
common both in interior and at coast. The type has a distinct Fr. L. northwards
at 68°30".

5: var. rufidula is fairly common on open heath, along dry cliffs (T. B. 33 b,
p. 116). Vicrorix describes it as being very indifferent to the nature of the soil,
whereas var. alpina is generally called calciphil. Moreover, the latter is a slightly
more arctic type.

G: var. alpina: H. A,C. var. rufidula: H. A,T.

Equisetaceae.
18. Equisetum arvense L. (collective-species).

1: Consists of a number of races, which undoubtedly to a great extent may be
regarded as well-distinguished sub-species. Various chromosome numbers are known
within the collective-species, but the chromosome numbers have not been examined
for any arctic races. On my journey in Greenland I observed three very different
types: 1) one 25—34 cm high, with entirely vertical sterile shoots. Habitually very
close to common Danish types. If anything it comes in under var. boreale BoxGARD.

Fig. 23. Equisetwin arvense var. riparium. Sekongens Bay near Cape Daussy (68°44").
(T. B. July 1932, Nat. size).

2) Probably the most common type, with low sterile shoots, decumbent, much
branched below, branches curving unilaterally (var. alpestre WanLeNB.). 3) A small
{ype, the fertile shoots below branching with sterile green shoots. (var. riparium
E. Friks, see fig. 23). In addition to these types we know of var. campestre ScuuLTz
in Greenland (often in a specially arctic type, see illustration in ABroMEIT (1897,
p. 76). All the races mentioned are illustrated in MiLpe (1865, PI. I).



II Biological Distributional Types in the Flora of Greenland. b7

2: The collective-species is circumpolar in the arctic and temperate zone.

3: The collective-species is widespread in Greenland. Type 1 is a southern race.
In E. G. we have it at Tiningnertdq and Syenite Bay (7th Thule Exped. 1932),
Wiedemann Fjord (68°33) (T.B.) and the interior of Scoresby Sound (Hartz).
In W. G. it extends at any rate to Disko. Type 3 is much more arctic; we have it
from several localities in N. and NE. Greenland.

4: Equisetum arvense is indicated for the entire region; curiously enough it
was lacking in the interior of Kangerdlugssuaq (T. B. 33 a) and is rather scarce in
Angmagssalik (Kruuse, 7th Thule Exped. 1933). Otherwise very common.

5: In gravelly places in herb-fields, in moss along watercourses, in open heaths
and in moss-bogs. Var. riparium in snow-patches on wet ground, NB. sociation-
forming, see T. B. 33 b, p. 95 (where the type is called var. rivulare), see also Kruuse
1912, p. 79, T. B. 1. c. Table 12 and pp. 5, 100 and 101.

6: G. Type 1: S,T. Type 2: AyX. Type 3: AL

19. Equisetum hiemale L.

1: Possibly the specimens belong to E.trachyodon A. BRr., which perhaps is
a hybrid: E. hiemale » variegatum (see details in PorsiLp [1932, p. 42]).

2: Circumpolar, temperate-subarctic.

3—>5: Only Qagssiarssuk in Igaliko Fjord in S. G. (60°53’), sociation-forming in
a wet sandy valley {ROSENVINGE).

6: H. S,T.

20. Equisetum scirpoides MicHX.

2: Circumpolar, arctic-alpine. Lacking in SE. Greenland, Iceland!), Faroes,
British Isles, most westerly and southerly Norway. In Kamch. only the interior.

3—4: W.G. to Disko. In 8.G. in the interior very rare: Qagssiarssuk in Igaliko
Fjord, Tiningnertéq in Tasermiut Fjord. Also recorded from Tunugdliarfik Fjord
(Vahl). The record from Scoresby Sound (HarTz 1895 a, p. 353) is erroneous; strangely
enough the species seems to be lacking even in the interior there.

5: In Disko in not too moist herb mats and bush-land, often in shade (PorsiLp
1920). According to Friks, L c., “swach kalkhold”.

6: H. A.C..

21. Equisetum silvaticum L.

2: Circumpolar, temperate-subarctic (see HurLtén I, pp. 55—56).

3—4: Practically everywhere within its range in Greenland the species is an
inland plant. N. L. in W. G. uncertain, about 66° (PorsiLp 1920). In S. G. 6 localities
in the interior; absent east of Tasermiut Fjord.

5: In scrub (in birch thickets, see Hartz 1894, p. 24).

6: G. S,T.

22. Equisetum variegatum SCHLEICH.

2: Circumpolar, arctic-temperate. In Europe not exclusively montane, occurs
in North Germany and Denmark.

3: Widespread in Greenland. Specially common in NE. Greenland. Fr. L.
southwards in E. G. in 69°25".

4: Common in Scoresby Sound. South of there known in Turner Sound and
Cape Dalton (Hartz & Kruusk). In Kangerdlugssuaq only in Mikis Fjord and the
valley between it and Watkins Fjord (T. B., 7th Thule Exped. 1933). In Angmag-
ssalik rare and only in the interior (see fig. 24). On the coast south of Angmagssalik

') Erroneously recorded from there in et and HuLTEN.
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Torm

ANGMAGSSALIK

Fig. 24. Equisetum variegatum SCHLEICH.

in the interior of the region at Skjoldungen and Umanaq Fjord. In S.G. many
places, all in the interior of the fjords.

b: Gravelly screes. See Table 14 in T. B. 33 b and Harrz & Kruuse (1911,
p. 3567), who mention it in a locality in basalt debris about 550 m above sea level
in Turner Sound (69°45’) together with Arenaria ciliata ssp. pseudofrigida, Sazifraga
tricuspidate and Dryas octopetala. 1 also found it in lichenous Salicetum herbaceae,
along gravelly river banks and in Carex rigida “tuft-bogs”. (T. B. 33 b, Table 12,
29, p. 101 and plate 5). Both in NE. Greenland and in Scandinavia the species is
pronouncedly calciphil (Serexsen, Fries). This is undoubtedly an important cause
of the scattered occurrence of the species in S. and SE. Greenland. Furthermore,
possibly it does not tolerate a strongly oceanic climate so well, particularly if com-
bined with a soil that is unfavourable. It is lacking in the Faroes, where actually
the basalt should provide good possibilities for it; it is rare in SW. Norway, but
everywhere in Iceland it extends right out to the sea (according to Jous. GRoNTVED).
It must also be remembered that the species only rarely fructifies, so that dispersal
over long distances becomes difficult.

6: H. Ayl (C,?).

Lycopodiaceae.
23. Lycopodium alpinum L.

1: Re forma umbrosum Pors., see PorsiLp (1933).

2: Almost circumpolar (with a gap in N. Asia), arctic-alpine. NB. Anholt,
Denmark, according to PorsiLp (Botanisk Tidsskrift Vol. 42, p. 209).

3: N. L. in W. G, 71°45, in E. G. 70°27". Fr. L. in W. G. about 64°, in E. G.
66°20’. In the coastal zone in E. G. only northwards to 68°33".

4: Scoresby Sound: Mudderbugt and Danmark Island (Hartz), Wiedemann
Fjord (68°33’, T. B.), Kangerdlugssuaq: 3 localities (T. B.) see fig. 143. Cape Gustav
Holm (66°36’, 7th Thule Exped. 1933), Angmagssalik : common (22 localities [ Kruuse],
7 localities [7th Thule Expedition 1933]). South of Angmagssalik especially common
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(see SEIDENFADEN; DEVoLD & ScHorLaNDER). In S. G. very common (RoSENVINGE,
PorsiLp).

5: Near the N.L. in E.G. in luxuriant, winter snow-covered Empetrum-
Vaccinium heaths (T. B. 33 b, Table 20, No. 43 and p. 115) more rare in herb-fields.
In 8. G. in heath, lichen heath and lichen grass-field. In the Faroes very frequent
in the fells in Rhacomitrium and Nardus heaths. In snowbeds in Norway it occupies
a characteristically narrow zone between Saliz herbacea moss sociations and Vac-
cintum myrtillus heath (cf. SAmuEeLsson’s profiles [1916, p. 22, 1917, p. 139]). Its
occurrence there agreed entirely with that at Angmagssalik with the exception of
the bilberry heath).

6: Ch. S,TO,.

24. Lycopodium annotinum L.

1: Occurs most frequently in var. pungens DEsv.

2: Circumpolar, low-arctic-temperate.

3—4: See map fig. 25. In Greenland a pronouncedly southern species requiring
warmth. Increasing in frequency, especially northwards, from the coast to the interior.
No doubt frequent in the deep fjords in W. G. between 66° and 69° (no find known
from there). In E. G. the map is more instructive: north of 67° it occurs only in the
warm oases in the interior. Fr. L. in W. G. about 70°, in E. G. 66°30".

Fig. 25. Lycopodium annotinum L.
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5: In luxuriant, south-exposed heaths, in scrub (see T. B. 33 b, pp. 61 and 63).
6: Ch. S,T.
25. Lycopodium clavatum L.

1: n = about 14 (Baraw 1925). Compared with the material from Denmark
the Greenland material deviates a good deal. IIabitually the type rather resembles
L. annotinum, and not even the most powerful specimens have more than one
terminal spike at a time. Most of them may be placed to L. clavatum var. mono-
stachyon GREVILLE & HookEeR (see Victorin 1925, p. 21), which is a sub-alpine,
subarctic type. Specimens from Tasermiutsiaq in Tasermiut Fjord (60°27/, A. E. &
M. P. Porsild) approach var. megastachyon FErRxALD & Bisser. Var. monostachyon
is scarcely any local modification.

2: As a collective species almost cosmopolitan. Lacking in the arctic regions
proper.

3—4: See map fig. 18. Only in 8. G. (rare) and one locality in Godthaabsfjord:
Umanagq (64°29’, east of Qornoq. Seren Hansen #/; 1907. NB. this locality apparently
forgotten in OstExFELD [1926]).

5: On dry places in willow and birch scrub (ROSENVINGE).

6: Ch. S,T.

26. Lycopodium complanatum L.

1: Re variation and taxonomy, see Porsip (1935).

2: Circumpolar also in southern hemisphere (HuLTEx). Distribution map for
N. Am. in Vicrorin (1925, p. 68). The species is lacking in Iceland?), Faroes, British
Isles?), is very rare along the west coast of Norway (cf. BLyrr 1882, 1905, Ove
DanvL 1934). It thus seems to be associated with continental climatic conditions.
Perhaps the Greenland types are continental and also American (see PorsiLp 1. c.).

3—4: 8. Disko, Godthaabsfjord, Julianehaab District. SEIDENFADEN (1933)
records it from two localities on the SE. coast of Greenland. All the specimens,
however, must be placed to L. alpinum f. umbrosum Pors. From PorsiLp’s locality
list (. c., p. 20) it appears that south of 66° the species is entirely associated with
the interior zone. Its east boundary is in Tasermiut Fjord.

5: On open sunny, dry places, in heather heath and scrub.

6: Ch. S,C.

27. Lycopodium selago L.

: Northwards in Greenland everywhere in var. appressum DEesv.
: Cosmopolitan (detailed in HuLtEx, p. 62).
: Common everywhere in Greenland except the most northerly part.

4: Common in Scoresby Sound, on Blosseville coast and in Kangerdlugssuaq
(here all localities except A and E). Also extremely common in Angmagssalik and
southwards.

6: In Cassiope tetragona heaths, damp Empetrum-Vaccinum heath, Scirpus
caspitosus-sociations, frequent in open snowbeds, i.e. gravelly places with open
vegetation where the snow lies for a long time (“fell-field”’). See T. B. 33 b, Tables
20, 21, 24 and Analyses No. 47, 52 and 66.

6: Ch. Ay X.

W o =

Selaginellaceae.
28. Selaginella selaginoides (L..) LiNk.

2: Circumpolar, low-arctic, subarctic, alpine. Common in Iceland and Faroes,
in Norway rare in eastern lowland regions. In Denmark in N. and W. Jutland south-

1} Recorded there by Hurtix, but not included in BanixgroN or OSTENFELD
& GRONTVED.
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wards to Ribe; it is lacking in N. Germany, but occurs in East Balticum (WANGERIN
1932, p. b44).

3—4: In sheltered places, often in the interior of the country. Occurs only
in the most southerly part of Greenland, in W. G. as far north as 65°08 (Kobbe
Fjord at Godthaab; NB. has not been found in continental regions in Godthaabs-
fjord), in E. G. northwards to 63°40’ (DevoLp & ScuHoLANDER, Plate 1). In 8. G.
rather common.

5: In damp willow scrub and heaths, in sandy places in river valleys, in talus
slopes (RoSENVINGE; DEVOLD & SCHOLANDER).

6: Ch. S,T(0,)°?

Isoétaceac.
29. Isoétes echinosporum Dur.

1: n = 11 (ExsTtranp 1920). On variation and taxonomy, see Ivenrsen (1928)
in Botanisk Tidsskr. Vol. 40, p. 126.

2: North-Atlantic, North-Pacific species with subarctic, montane distribution.
Its range has been thoroughly studied and mapped by DonaT (1928, 1933) and for
Scandinavia by SamueLsson (1934). In N. Am. the main species is replaced by the
very closely related I. Braunii Dur. See VicToriN 1925, p. 112.

3—4: Isolated occurrence in Sofiehavn in W. G. in 68°21’t) (cf. similar isolated
occurrences outside the true range in Russia in DonaT). In 8. G. known in several
localities, both coast and inland. The most easterly find is Prins Christian Sound
(PorsiLp 1930).

5: In lakes.

6: HH. §,0.

30. Isoétes lacustre L.

2: In N. Am. {as var. macrospora DuR.) in the east: New Foundland, Quebec,
Minnesota, Michigan and New York. South Greenland. NW. Europe (map in Donar
1928, TroLL 1925, Czeczort 1926 and SaMuELsson 1934).

3—4: Only Ilua (about 60°) in S. G., see fig. 29, p. 67.

6: HH. §,0.

Gymnospermae.

Cupressaceae.
31. Juniperus communis L. var. montana ArTON.

1: Juniperus communis comprises several more or less well-separated varieties
(see especially Victorin 1927, pp. 116—118). Kinrman (1890) points out that
forma nana (= montana) and forma typica are connected with many and smooth
transitional forms (forma subnana). He considers that forma nana is a local modi-
fication. However, it is rather a matter of a special arctic race which in many regions
acquires the character of a distinct sub-species. In the Botanical Gardens in Copen-
hagen are specimens of var. montana which have preserved their appearance un-
changed for several years. Rixrr (1936) also mentions an investigation on ‘“var.
nane’ in which embryonal plants of a nana-individual developed into a nana-type.
It would be interesting to find out whether var. montana also differed from the main
species cytologically. According to Norinx 1907, Nicuors 1910 and K. & H. Sax
1933 J. communis has n = 11, whereas J.communis var. depressa Purscu has
n = 12. In Greenland there is only var. montana, for individuals approaching the
main species in appearance (see Hartz 1894, p. 23) must rather be regarded as

1) In Dow~at (1933) this locality is placed in 70740’ (INGgssuaq).
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shade-modifications of var.montana. Typical individuals of the Greenland race are
shown on fig. 26.

2: As acollective species: circumpolar, low-arctic subarctic, temperate. According
to Hurtex (I, p. 71) var. montana is “the only form of the species in north-eastern
Asia and north-western America; in other parts of the area it appears in arctic
countries and in the mountains® (cf. RikrLr 1936)1).

Photo T.B., Sept. 1932,
Fig. 26. Scrub, about 40 cin high, of Juniperus communis var. montana. Just below
a south-exposed cliff, surrounded by luxuriant Empetrum-¥Vaccinium heath.
Tugtilik 66°20.

3: See map fig. 27. N. L. in W.G. 69°25" (Johs. Grontved, see OLpENDOW
1935, pp. 45—47). N. L. in E. G. 67°13" (Cuapmax 1932). Fr. L. in E. G. 66720/,
in W.G. from Holsteinsborg in an oblique line northeastwards into the country to
Disko Bay.

4: Surprisingly common already in Angmagssalik (Kruuse, 7th Thule Exped.},
collected at the colony at a height of 700 m on a mountain top (Locality 26, 7th
Thule Exped.). Southwest of Angmagssalik known at Torssukatak (7th Thule Exped.)
and Umivik (DeEvoLp & ScuorANDER). In Southeast Greenland common (Localities
recorded in SEIDENFADEN and DEvoLp & SCHOLANDER).

1) Rikrr’s map is somewhat misleading. The main species does not occur in
W. Am. {according to Dr. J. Clausen) and scarcely in Greenland.
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65: At Angmagssalik forms small unmixed scrub (height 23—80 c¢cm) with
sparse or no ground vegetation; it is also common in Empetrum heath (Kruuse
1912, p. 237). In S. G. on open windy rocks, in heath, lichen-field and scrub; according
to RosenviNGE does not form scrub itself here, but forms part of the underwood
in the birch scrub (as the main species in Denmark forms underwood in Jutland
oak scrub).

6: N-(Ch.). S,T.

Angiospermae (I. Choripetalae).
Salicaceae.
32. Saliz arctica Pavrvr. (incl.: Saliz arctica X glauca).

2: Circumpolar, high-arctic (see FLoperus 1923, p. 1563).

3—4: Saliz arctica s. 1. is the predominating willow of North Greenland. In
W. G. southwards to about 70° in E. G. to 69°15’ (Cape Barclay, T. B. 33 a). Furth-
ermore, DEvoLp & ScuorLANDER consider they have found the Saliz arctica element
as far south as in about 63° (in the form named by FropEerus S. arctica X chloro-
clados X glauca). On going through the 7th Thule Expedition’s and my own material
it seems clear that a pronouncedly arctica element is present only in Saliz types
from the areas north of 69°.

5: Open fell heaths, on moist gravel and soil. In bogs and snowpatches. Snow-
covered or at times snow-free in winter.

6: Ch. A,T.



64 Tyce W. BocHER. 11

33. Saliz arctophila Cock.

1: Types approaching this species were in earlier days called S. groenlandica
{Axps.) LuxpsTr. (see Lanxce 1880, pp. 108—109). In the view of Frovkrus (1. ¢.,
p. 163), S. groenlandica with its 6 varieties are to be regarded as a hybridogenous
form-group: Saliz chloroclados Flod. X §. glauca L.; one of the 6 varieties of S. groen-
landica the var. lejocarpa very closely approaches the pure §. chloroclados. In several
more recent papers on the flora (for example SEipENFADEN 1933) the authors instead
of the name S§. chloroclados have employed . arctophila CockereLL (in HELLER’s
Cat. N. Am. Plants, p. 89, 1910). According to Scu~xEIpER (1919, p.57) and FErNALD
(1926, p. 178), S. arctophila and S. groenlandica are synonyms, however. The name
of S. arctophila should be employed, because there is a fossil species, differing from
it, described under the name of S§. groenlandica Heer (described 1868). However,
if S. arctophila is synonymous with S. groenlandica LuNDSTR., one can scarcely use
S. arctophila instead of S. chloroclados, just as PorsiLp (1930) is scarcely right in
giving . groenlandica as a synonym of S.chloroclados. SEIDENFADEN states that
Froperus does not consider it possible to maintain . chloroclados. This agrees
with FErxaLp (l. c.), who considers that the S. groenlandica var. lejocarpa which
is almost identical §. chloroclados is not a “geographic variety but merely a form™.
However, I have seen specimens, collected by Johs. Grontved on Disko, determined
by Froperus as “S. arctophila Cock. {= S. chloroclados)”, which seems to be some-
what in contradiction with FLoperus’ view in 1923 (pp. 158—160, 163). The fine
collections from West Greenland made by Grontved are identical with S. arctophila
material from E. America, but not quite identical with all types named S. groen-
landica in early times. S. arctophila is therefore merely = . groenlandica pro parte.

2: E. Am. from 48" to 77" (according to FErnaLp 1933). Greenland. Faroes?
(according to FLoDERUS).

8—4: The pure species only in W. G. south of about 72°, and in S. G. Its
exact limits can scarcely be established for the moment. In the material of the 6th
and 7th Thule Expeditions it occurs only from Ivigtit (see fig. 28 A).

5: According to RosexviNGE: in bogs, moist heaths. Cf. also TrapNELL (1933,
p. 310}, who points out that . chloroclados is a pronounced “bog-willow, an American
arctic species of undrained ground, of creeping habit”. It is extremely common
in the outer coastal areas at Godthaab.

6: Ch. A,L

34. Saliz arctophila X glauca (incl. S. arctica X arctophila X glauca).

1: Extremely variable. It is Greenland’s commonest Saliz type south of about
70°. In SE. Greenland the glauca element seems to be especially prominent. Icologi-
cally there is scarcely much difference between the types that seem to comprise an
“arctica”’ element, and the others (cf. DEvoLp & ScuorLaxper). It is unfortunately
unpractical to designate so common a species or hybrid group with these long bastard
terms. A short term should be employed, which should cover a group of many
different biotypes (to show a type-specimen and give a description of it would be
wrong; the proper course would be to illustrate a series of type specimens and give
a complete description of the extent of variation). On the whole, more ecotypes
should perhaps be set up in this “species”; for there is scarcely any doubt but that
certain biotypes are comprised in the willow scrub, others in heath, etc. This, however,
must be left to the future to settle. It must be emphasized that a hybrid group, in
which presumably there has even been a selection {elimination of locally unsuitable
types) is just as good a species as many others that have specific names. Besides,
its hybrid nature should be verified experimentally; for it is surely rather unique
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that a species-hybrid (fertile, it is true) is overwhelmingly common whilst the parent
species are rarel').

Froperus writes (l. c., p. 98) that he does not consider it improbable that,
in addition to the aforesaid species, some other basal species is comprised in the
Greenland Saliz hybrid complex. If we imagine the true S. glauca, which according
to FLoperus (p. 122) has inverted, egg-shaped leaves with rounded apex (see fig. 28 B,
a very hairy type), crossed with §. arctophila, it is difficult to imagine that the result
would be a type such as that shown in fig. 28 C; its leaves are too long for that. I

Fig. 28. A: Saliz arctophila Cock. from Ivigtut (Begvad on 6th Thule Exped.).

B: Saliz glauca L. from Ivigtut (extremely hairy type, Bogvad on 6th Thule Exped.).

C: Saliz arctophila X glauca? or perhaps Saliz glauca X phylicifolia from wet
herb-field in Mikis Fjord in E. G. in lat. 68°10” (T. B. 1932).

cannot see why such a type could not be called S. glauca X phylicifolia, a hybrid
occurring very frequently in Iceland and in Scandinavia and not at all improbably
occurring in East Greenland.

2: Greenland only (and the Faroes?).

3—4: Widespread on both coasts to about 72°.

5: In all vegetation types except the submerse. Often dominant: for example
in willow scrub, herb-fields and heaths with snowpatch character (where it is often
entirely predominant). See T. B. 33 b: Table 3, 4, 8—10, 13, 19 and 20, fig. 11 and
p. 100.

6: N-(Ch). A,L

1) Furthermore see FErNALD’s criticism of FropErus’ work (FErxaLDp 1934 a,
p. 250).
106 5
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35. Saliz glauca L.

1: In ScuNEIDER’s work (1918 b) the view is advanced that true S. glauca
is scarcely to be found in E. Am. and Greenland. He sets up a new species (S. anamesa),
said to be widespread over all Greenland (except E. Greenland, though he has seen
no material from there). This species is criticised by FErvaLp (1926, p. 186), who
from Greenland mentions only S. cordifolia Pursu. and S.anglorum (FErxaLp 1925a,
pp.- 273 and 277). From E. Am. I have seen a specimen of S. cordifolia which is
hard to distinguish from Greenland *S. glauca’; but 1 scarcely think it right to
regard these American “species” as other than races within §. glauca s.1. (which
Froperus apparently does not do either, for in 1933 he designates West Greenland
types as “S. glauca var. anamesa (ScHNEIDER) Frop.”).

2: Saliz glauca s.1. is circumpolar (arctic-subarctic-alpine).

3—>5: Rare in Greenland. Only in the south of Greenland do pure S. glauca
individuals occur with any great frequency, otherwise the species seems widespread
as a link of hybrids. I have seen pure §. glauca in the 6th and 7th Thule Expedition’s
and own materials up to Cape Daussy (68°44’). Often the pure S. glauca types occur
in scrub or form scrub (on willow scrub in the area see Hartz 1895 b, Kruuse 1912,
pp- 228—236, T.B. 33 b, pp. 24—28, Rosexvince 1896 b, pp. 118—132).

6: N, S.L

36. Salixz herbacea L.

2: Indicated, for instance in HEG1, Vol. 3, as circumpolar, arctic-alpine. How-
ever, it seems to be lacking in so many regions within the circumpolar area that this
term is really misleading. It is not recorded in Kamch. (HuLTEN), Novaja Semlja
(Ly~ge), absent from the coasts of Bering strait (HoLm 1922, p. 93), western
arctic coast of Am. (Macoux & HouLm 1931), Ural, Himalaya (according to
ScHRrOTER), and according to Simmoxns (1913) probably not in arctic Siberia either.
Its area is thus: W. Am. ? Rocky Mts. (HowLm L ¢.), E. Am. from 75° to 44° (rare
on Newfoundland) westwards to the western shores of Hudson Bay. Greenland.
Iceland. Jan Mayen. Faroes. South point of Spitzbergen. Bear Island. Scandi-
navia. British Isles. Pyrenees. Alps. Mts. Dores. Apennines. Sudetes, Carpathians,
Croatia and Pensylvania, and in mountains in Asia. It is very frequent in Greenland
south of 70°, Iceland, the mountains of the Faroes, and of Scandinavia, the Scottish
highlands, and the Alps.

3—4: N.L. in W. G. about 78° in E. G. 76°45’. Fr. L. in E. G. about 71"
North of 71° rather rare and somewhat more common inside the fjords (Sonrenxsky,
Gerting). In the area between 70° and 65° Saliz herbacea was extremely common,
perhaps the commonest species there. At certain places it increased at the outer
coast, where snowpatch vegetation is often very widespread (for example Mikis
Fjord and Jacobsen Fjord). In the Angmagssalik area it occurs in all Kruuse’s
localities and in 40 of the 7th Thule Iixpedition’s localities. It has the same frequency
on the coast south of 64°. It is curious, but doubtless typical of a snowpatch plant
like this, that in Godthaabsfjord it is only fairly common and is lacking in certain
localities (PorsiLp 1935); in E. G. in corresponding latitudes it is to be found
commonly everywhere.

5: Herb-fields and snowpatches (less those covered extremely long with snow).
Possibly now and then snowfree in the most oceanic parts of the country (cf. Iceland
and the Faroes). In NE. G. the species prefers gneiss and granite localities (GELTING).
Vegetation types with Saliz herbacea as dominant are to be seen in T. B. 33 b, Tables
8—10, 12, 13, 16, 24, 25, 27—29, 31 and 32.

6: Ch.(-H). A,0,(-A,TO,) (cf. GELTIiNG 1934, p. 281).
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37. Salix uva ursi PuRsH.

1: In the 6th Thule Expedition’s material from Ivigtit was an individual which
with some hesitation was placed to a hybrid: Salixz arctophila X uva ursi.

2: Along E. coast of America from S. Baffin Land (63°) to New Hampshire
(44°). Westwards to the St. Lawrence region, eastern shores of Hudson Bay, Ungava,
S. W. Greenland. Very common in Newfoundland (Feryarp 1933, p. 5).

3—4: See map fig. 30. The map comprises only localities indicated by the
herbarium specimens (Herb. Cop.) and localities given in recent literature. N. L.
65°, S. L. 60°53’. To the north and south found only in the interior.

J

\ T —
| "

_‘"3}-..- V € Greamincn

—— &

" Lengds v ¢ Groammin

Fig. 29. Solid dots: Alnus crispa PursH. Fig. 30. Saliz uva ursi Pursh.
Open ring: Cystopteris montana Beck. Ring
with dot: Isoétes lacustre L.

5: “Wind swept barrens of medium acidity’’ (PorsiLp 1935, p. 64).

6: Ch. S;C,? (possibly somewhat continental; in that case the Newfoundland
occurrence is remarkable. However, ScHNEIDER gives it only from W. and S. New-
foundland, and FEr~ALD (1933, p. 125) calls it a Xerophyte, in W. Newfoundland
occurring in relatively dry places, both as to climate and soil).

Betulacea.
38. Alnus crispa (Ait.) PursH.

1: n = 14 (WoopworTH 1929). In previous works on the flora of Greenland
the Greenland alder was called Alnus ovata (ScHr.) var. repens (WormskJ.) LGE.
or Alnus Alnobetula HArT. var. repens (WormskJ.) WiNkL. According to OSTENFELD
(1926) the Greenland material comes in under Alnus crispa PursH.

2: Eastern N. Am. from 60° (Labrador) southwards through the Appalachians
to 36°. Westwards to Quebec (rare) and the region of the Great Lakes, Saskatchewan(?)
and the Mackenzie delta(?) see Horwm (1922, p. 95). Southwest Greenland.

3—5: In W. G. between 61°%) and 66° (see map, fig. 29), not found again at

1) According to M. P. Porsild (kind verbal information) recently found at 61°
Sermilik in South Greenland.

h*
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67° (PorsiLp). It will be seen from the map that in W. G. between 65° and 66° the
species is distinctly an inland plant!). South of 64° it is also an inland plant (cf.
Rosexvinge 1892, p. 705); the localities indicated on the map are all sheltered
fjord localities. This factor may be placed in connection with the warmth require-
ment of the species, which has been demonstrated by Iversex (1934, p. 350) by
showing that Alnus pollen in Ujaragssuit in Godthaabsfjord was much more frequent
in the post-glacial warm period than later. But if the heat requirement alone deter-
mined the limits of the species, its southern boundary would be rather problematic.
According to IVERSEN, in places in the interior of Godthaabsfjord the alder forms,
dense Alnus-Saliz-scrub, two or three metres high. Farther out along the fjord
TrapNELL (1933, p. 315) found it very frequent in the willow scrub (where it was
2 m high, and even at 200 m above sea level it reached 1.5 m). Near the southern
limit in Arsuk Fjord, on the other hand, the alder is much less prominent in the
vegetation; there is about one alder to twenty birches to a hundred willows in the
scrub right inside the fjord; it never forms scrub itself, and it reaches only 150 m
above sea level in the mountains (HeLms 1895, pp. 33—34). This would indicate
that the alder thrives less well in Arsuk Fjord, even if it is stated to be frequent there.
As conditions must be about the same in the interior of Godthaabsfjord and the
South-Greenland Fjords as far as summer heat is concerned, the explanation of
the southern limit of the alder may possibly be that this species cannot tolerate
oceanic climate. HewLws (. c.) writes that in Arsuk Fjord it seems to be more exacting
than the birch and willow: “it most decidedly prefers southern slopes”. Naturally,
such southern slopes provide the best conditions for a warmth and possibly con-
tinentality-loving species such as this. According to LancE it occurs in moist, most
often sandy soil. Unfortunately in the literature which I have examined I have
not found sufficient information regarding the distribution and ecology of the species
in NE. America. It is therefore placed to the type S,C with some hesitation.

6: F-N. §,C.

39. Betula glandulosa Micux.

1: Chromosome number unfortunately unknown. On variation and intermediate
forms between B. glandulosa and the other birches see Rosenvince (1892) and
Devorp & ScHoLANDER (1933).

2: Widely ranging in N. Am. N. L. in E. Am. at 60°. In Asia recorded in
IE. Siberia, the Altai and Baikal mountains.

3—4: (see map fig. 31. NB. only pure B. glandulosa included). N. L. in W. G.
64°04’ (PorsiLp 1935), in E. G. 63°03’. Fr. L. in W. G. about 63°, in E. G. about
61°30’. Occurs in S. G. in coastland as well as inland, but its frequency in the heath
vegetation increases with the distance from the coast.

5: Forms heath in windy, snowfree places. Occurs in heath, lichen-heath and
open fell-field; also as ground vegetation in scrub (see Rosexvince 1896 b, pp. 133,
134, 145, 152, 194, 195, 200 and 206).

6: N-(Ch). S,T.

40. Betula nana L.

1: n= 14 (WEeTzEL 1928).

2: Arctic-subarctic, not circumpolar?). Southwards not solely restricted to the
mountains (occurs in North German lowlands (rare!) and Estonia, as well as in the
southern part of Central Europe, mostly as “praealpine’” (Waxcerix)). In South

1) The indication “Godthaab Skibshavn” (see RosexviNge 1896 a) is distinctly
in need of verification.

2) Apparently lacking in western N. Am. (see Simyoxs 1913, Macoux & HorLwm
1921) and eastern Asia.
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Fig. 31. Solid dots: Betula nana L. Open rings: Betula glandulosa Micux.
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Sweden in the interior highlands: “the meagre granite plains of the highlands, the
pinetum zone of the high bogs” (HArp AV SEGERsTAD 1924, GrRaNLUND 1925). In
Consp. Fl. Groenl. erroneously recorded from Kamch. (see HuLTEN and map in
Hecr [Vol. ITI, pp. 82 and 84]). Lacking in Faroes. In Norway more rare in the
west coast mountains (BLyTT).

3: (See map fig. 31; NB. only pure B. nana included). Both in W. G. and E. G.
the area of the species is not entirely continuous. In the Disko region it sometimes
lacks on fairly long stretches (PorsiLp 1920). On the east coast it is missing between
66°20” and 69°25’, and between 64°40” and 65°37’. The great scarcity of dots in W. G.is
not the result of rare occurrence, but the lack of uniformity in the investigations.

ANGMAGSSALIK

3
[ o e Ty

Fig. 32. Betula nana L.

4: Common in Scoresby Sound and southwards to Cape Dalton (69°25’). South
of this locality found in Tugtilik 66°20" (according to verbal communication by
Mr. Chapman). In Angmagssalik (fig.32) it is most frequent in the interior ( Kruuse,
7th Thule Exped.). It is doubtless due to the fact that the coastal regions have been
best explored that there are relatively many dots on the map, also almost right out
at the coast. Its frequency in the vegetation here is minimal, whereas it forms heath
in the interior. IFor the rest it will be seen that no other species, even distinctly
continental species, have so many dots in the interior as this. At Skjoldungen, too,
it is distinctly an inland plant, as it is in Godthaabsfjord and in NE. Greenland
(TraPNELL, SoRENSEN, GELTING). It is an interesting point that it seems to be
lacking in the interior of Kangerdlugssuaq, for this may mean that its distribution
in E. G. may partly be historically conditioned, it not having been able to exist
in Kangerdlugssuaq during an intense glaciation, whereas it could do so in the area
at Skjoldungen and in the interior of Angmagssalik on Nik, Qingorssuaq and at
Kangerdlugssuatsiaq. From there it has been unable to spread along the narrow
strip of coastland north and south of Angmagssalik.

5: Forms large heaths and low scrub (Saliz-Betula scrub) in Scoresby Sound
(Hartz). At Turner Sound there is Betula nana-Vaccinium heath (see Ilartz &
Kruuse 1911, p. 357). At Angmagssalik colony I have seen it only in a patch of
heath, 2 sq. metres in size, on a dry, gravelly south slope (Analysis No. 40, Table 20,
T. B. 33 b). In the interior one finds extensive Empetrum-Betula heaths and small



11 Biological Distributional Types in the Flora of Greenland. 71

Betula scrubs (see Kruuse 1912, p. 81, 90 and 1383). As regards the occurrence of
Betula nana, conditions here may thus be compared with those in Godthaabsfjord
(see TrRaPNELL 1933).

6: Ch-(N). A.C,. (Perhaps the Greenland Betula nana is a separate arctic-
continental type; otherwise, why should it not extend farther south in Greenland?
Compare its total distribution).

41. Betula pubescens s. 1.

Within this collective species it will be possible to distinguish between several
different races, though the boundaries between them are vague. More particularly
it will be correct (as in the case of RosenvinGe 1892) to treat the following two
types separately:

41 a. Betula pubescens var. alpestris (FR.) ROSENVINGE.

1: According to PorsiLp (1932, p. 57) this type is the same as Betula papyrifera
var. minor TuckerM. and also almost = Betula pubescens (X tortuosa) X glandulosa
(according to GunnaRrsson’s determinations). Within B. papyrifera s.1. we know
the chromosome numbers n — 28 and 35 (WoopworTH 1929 a).

2: Eastern N. Am. from 44° to 60°. Greenland. (FErnaLD 1925 a, p. 267).

3—4: N.L. in W. G. 62°30’, in E. G. 61°24’ {Cape Tordenskjold, see SEIDEN-
FADEN 1933, p. 49).

6: Compared with No. 41 b this type is much the hardier. In both horizontal
and vertical directions it has a wider distribution in Greenland than the large-leaved
birch (see Rosenvinge 1892, p. 709). Forms scrub (three to four feet high) in Qingua
in Tasiusaq (61°46” in W. G.) RosenvinGgE 1896 b, p. 132.

6: N. S,T.

41 b. Betula pubescens EHRH. var. tortuosa (LEDEB.) ROSENVINGE.

1: On the variations of the Greenland large-leaved birch, see RoSENVINGE
(1892) and PorsiLp (1932). The chromosome number for B. pubescens (Danish
material) is n = 28 (HeLms & JorceEnsen 1925). WoopwortH (1. ¢.) says that in
most types of birch various cytological disturbances occur during meiosis (for example
cytomixis). These factors, combined with constant hybridizations between the
species and races, make the great variation more comprehensible. According to
GunNARssoN (see PorsiLp l. ¢.) the Greenland tree-birch is to be regarded as the
hybrid Betula pubescens (s.str.) X tortuosa.

2: B. pubescens (s.].) seems to be a Eurasiatic, boreal collective species reaching
westwards to South Greenland and possibly as an intrusion to Northeast America
(in Betula papyrifera var. minor, see above). In East Asia it is replaced by other
species (HuLTén); the record in Heci from Kamch. is incorrect. B. pubescens X
tortuosa is widespread in Scandinavia, Iceland and South Greenland.

3—4: From Arsuk Fjord (61°13") to Cape Farewell, eastwards to Prins Christian
Sound. Occurs both at the coast and inland. Forms woods only in the most sheltered
places in the interior (near the 10° July isotherm). The birch was scarcely carried
by the Norsemen into Greenland (see PorsiLp 1932).

5: On birch scrub and “woods” in Greenland, see WaryinG 1888, p. 3, RosEx-
VINGE 1889, 1896 b, p. 132, Hartz 1896, HELms 1895, OLpExpow 1935.

6: F-(N). §,T (O,? cf. p. 311).

Polygonaceae.
42, Koenigia islandica L.

1: n = 14 Hacerup (1926). Occurs in two forms (modifications?} a large,
vigorous form, 5 cm high, on manured soil, and a small form, !/, to 1!/, cm high,
on wet, non-manured soil (Kruuse 1906, p. 263).
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2: Circumpolar, arctic-subarctic. Also occurs in S. Am. and the highlands of
Central Asia (Thibet).

3—4: See map in Gerting (1934, p. 283), who describes it as a widespread
arctic-oceanic species in Greenland “mainly associated with the coastal parts”. In
the southern parts, however, it does not seem to be specially associated with the
coast. The map is not quite correct for the Angmagssalik area, as Kruuse’s inland
locality Qingorssuaq is lacking. The 15 known localities in Angmagssalik are shown
in fig. 33 (Kruuse’s and 7th Thule Exped.’s localities). On GELTING’s map a dot is
required on Gaaseland in Scoresby Sound (Kruuse 1905), and the dot at Cape
Gustav Holm should be moved up to Nugalik in 67°16". By the way it is only natural

I'ig. 33. Koenigia islandica L.

that an annual wet-soil plant like this in continental Northeast Greenland is mainly
found in the wettest parts at the coast. In much more oceanic Angmagssalik it is
curiously rare and not at all a decidedly outer coastal plant (see fig. 33). The
species is common in Iceland and the Faroes and in S. G. (PorsiLp 1930).

5: On wet sand, in dried bogs and ponds, in wet snowpatches, in moss in
pools and on manured soil near settlements (see Kruuse 1906, p. 263 and T. B.
33 b, p. 95 “Koenigietum”).

6: Th. A,0,.

43. Oayria digyna (L.) HiLL.

l: n =7 (JARETZKY 1928).

2: Circumpolar, arctic alpine (detailed in Hurrix 1I, p. 40, and for America
FerxaLp 1933, p. 93).

3: Widespread everywhere in Greenland. FerxaLp’s map (l.c.) is rather
misleading, for he does not give the species in North Greenland along the polar
sea and in E. G. between 61° and 70°.

4: One of the commonest species in the area.

5: Especially in snowbeds that are covered long, on manured soil around ruined
settlements or near settlements, in stony screes, individually or scattered in most
plant communities along the Blosseville coast, but rare in heaths and snowfree
localities (T. B. 33 b, Tables 8, 9, 12—14, 16, 22, 26, 28, 30 and Analysis No. 82).

6: H. AyX.



I1 Biological Distributional Types in the Flora of Greenland. 73

44. Polygonum aviculare L.

In W. G. this cosmopolitan is widespread between 60° and 70° associated
with places where man lives or has lived earlier (PorsiLp 1932, p. 28). In E. G. only
in Angmagssalik Colony in quantities on manured soil (T. B. 1932, 7th Thule Exped.
1933). All the material from E. G. belongs to ssp. keterophyllum Linxpy. The species
was introduced to E. G. after Kruuse’s sojourn in Angmagssalik in 1902. In S. G.
and W. G. also doubtless imported with Europeans.

45. Polygonum viviparum L.

1: 2n = ca. 110 (JareTZKY 1928).

2: Circumpolar, arctic alpine.

3 —4: Generally widespread over all Greenland.

5: In all plant communities except the submerse. It attains its handsomest
development and greatest density in herb-fields and is of much importance in
Alchemilla vulgaris-sociations and certain heath and snowpatch sociations. Some
herb-fields may be characterized as Polygonum viviparum-wiesen (see the illustration
in Hortum 1922, PL IIT a, and cf. NorpHAGEN’s similar vegetation type (Norp-
HAGEN 1928)).

6: 6. AwX. 46. Rumex acetosa L.

1: n=17(9 and 7 & 8 (&), see especially Oxo 1930, and Yamavoro (1933)
on various karyo-types and their geographical distribution. The material in Herb.
Cop. is rather uniform and contains mostly tall, well-developed individuals from
favourable localities. The collection contains no individual similar in appearance
to the alpine dwarf eco-types!) on the mountains of the Faroes and Scandinavia.

2: Circumpolar, also in southern hemisphere (HuLTEN). According to PorsiLp
(1932), lacking in Atlantic North America.

3—4: Common in 8. G. and W. G. between 60° and 62°. Eastwards to Ilua
and Igdlorssuatsiaq. PorsiLp (l.¢.) considers it most likely that it came to Greenland
before the Norsemen.

5: In willow scrub, grassy fields and lichen heath. Near settlements and ruins
(RoseExvinGe 1892, p. 702).

6: H. S,T.
4 47. Rumex acetosella L.

1: 9n = 21,3 n = 20and = 21, Meurma~ 1925, Kinara 1925, 1927; according
to Kinara (1929) it has no sex chromosomes and n = 21. In the material of the
7th Thule Expedition there are two types: 1) A small type, measuring in conformity
with the other material from E. G. 4—11 cm high (locality 22), 8—18 cm (locality
23), 8—12 cm (lIgdlorssuit in S. G. 7th Thule Exped. 1932). 2) A tall, robust type
from the outpost Kingmiut (locality 34). Two individuals with the following measure-
ments: a) 34 cm high; one flowering stem, 3 mm thick at the base. b) 29 cm high;
two flowering stems, 2 mm thick at the base. As no individuals in Herb. Cop., even
from other localities with manured soil, have anything like these dimensions, this
may be a constant race differing from the low type. On the whole these factors
argue that in Greenland there are various ecotypes within Rumex acetosella.

2: Circumpolar, also in the southern hemisphere (HurLtiéx II, p. 44).

3: See map fig. 43 in GerLtiNnG 1934, p. 283. GELTING calls this a southern
continental species “mainly associated with the inland areas”. If the species is taken

1} According to TuressoN’s and own unpublished investigations. Alpine dwarf
races are also lacking in the Alps and Carpathians (Turesson 1925, p. 194). TurEesson
writes that “alpine dwarfs of R. acetosa have not been recorded by systematics”.
This is not exactly correct, for Rostrupr (1870) set up R. acetosa {. alpina, which
is only few cm high.
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as a whole, without regard to any races, GELTiNG’s description does not apply,
for in S. G. the species is common both at the coast and inland. But it is true that
more northerly in E. G. it is an inland plant. In W. G. I do not think it is an inland
plant until it gets well to the north. PorsiLp has it from the outer part of Ameralik
Fjord, and in La~cE (1887) it is recorded from an island at the mouth of Godthaabs-
fjord, which latter locality unfortunately has escaped Gertinc. Besides this, the
species ranges much more to the north in E. G. than in W. G. (see GELTING'S
map). It is possible that the low race from Angmagssalik is especially a continental
type and that it deserves the description A,C; whereas in S. G. other races occur
(see below under 5).

ANGMAGSSALIK

Jos e

Fig. 84. Solid dots: Rumex acetosella L. Open ring: Montia lampro-
sperma CHAM.

4: Like Betula nana, lacking between 66°10" and the Scoresby Sound region.
At Angmagssalik occurring only in the interior (see fig. 34), and here too on the
mountain tops (Kilikitak at a height of 700 to 1000m [Kruuse 1912, p.134], Nuk
400—500 m, 7th Thule Exped.). South of Angmagssalik only one locality, at Ting-
miarmiut (DevoLp & ScroraxpEeR). This remarkable disrupted range on the south-
east coast is possibly the result of historical conditions similar to those referred to
under Betula nana (it has possibly survived the last Glacial Age in the Qingorssuaq-
Nuk region, whence under present conditions it has difficulty in spreading).

5: In Scoresby Sound on dry slopes and in scrub (Hartz 1895b, p. 340), in
Angmagssalik on dry rock and shingle (as with continental species like Carex supina
and Dryas integrifolia Kruuse 1912, p. 134). In S. G. according to RosexviNGE in
scrub, grassy areas, lichen heath, gravel slopes and in sand. Gerting (L. c., p. 91)
mentions it as a species belonging to xerophilous grass-heaths in NE. G., where it
was found only in soil rich in lime. These facts certainly indicate that in Northeast
Greenland and Angmagssalik this is a special race (“ecotype”).

6: H-(G). A,C. and ? S,,L

48. Rumex domesticus HARTM.

According to RosExviNGge (1896 b), OsTExFELD (1926) and PorsiLp (1932),
probably introduced by the Norsemen into South Greenland.



II Biological Distributional Types in the Flora of Greenland. 75

Chenopodiaceae.
49. Atriplex sp. (? longipes (DREJ.) TURESSON).
2: Sweden, Denmark, ? Greenland.
3—4: Tasermiut Fjord in S. G. (Hartz, Porsild), where possibly it is spont-
aneous (cf. the long discussion in PorsiLp 1932).
5: PorsiLp found it “growing plentifully in a salt marsh”.
6: Th. S,T.

30" Lengoe V. £.Gresmwich »

Fig. 86. Montia lamprosperma CHuAM.

Portulaccaceae.
50. Montia lamprosperma CHAM.

2: Europe: From Magerpgya (71°10’) down through Scandinavia (rare in the
interior of Finmarken (Ove Danr), in South Sweden widespread [map in Hirp
AV SEGERsTAD 1924]), Finland, Denmark (most frequent westwards), North Germany
(common in the northwest, eastwards barely extending beyond the Oder [WANGERIN
1932, p. 548]). Westwards it reaches the British Isles, the Faroe Islands (common!).
In Asia only along the Pacific (Okotsk, Kamch., Saghalin). W. Am. from 67° to
54°, E. Am. from 66° to 44° (according to FErnALD 1925 a, p. 267 decidedly maritime
in Am.) Greenland. Recorded in the southern hemisphere.

3—4: See map, figs. 3¢ and 35. N. L. in W. G. 70°40’ (Vanhéffen), in E. G.
65°37" (Marie Hammer, 7th Thule Exped.}). Occurs here and there on both coasts.
There is nothing remarkable in the fact that the species does not extend farther
north in E. G. Only at Angmagssalik colony in 65°37” have I seen small ponds and
pools suitable for it. Thus the N. L. there is almost governed by orographic con-
ditions. The plant favours flat ground (Ove Dauvr 1934), and this seldom occurs
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north of Angmagssalik right up to the Scoresby Sound region. In S. G. particularly
common around Ilua and Julianehaab.

5: At small pools, watercourses. Partial to manured soil.

6: Th-HH. 8,TO.

Caryophyllaceae.
51. Arenaria ciliata ssp. pseudofrigida OsTENF. & DaHL,

2: Varanger Penins., Kola, N. Finland, Novaja Semlja, Spitzbergen, NE.
Greenland (see map and detailed description in NorpHAGEN 1935, p. 49, 133 and 166).

3—4: E. G. between 77° and 69°25’. Besides the localities mentioned in Norp-
HAGEN (L c.): the north shore of Gaase Fjord (Hartz’s report of his journey). Most
frequent at the outer coast (GELTING).

5: At Cape Dalton (69°25") in rocky-flat formation together with species such
as Papaver radicatum, Arctostaphylos alpina, Equisetum variegatum {(all typical in
stony screes). At Turner Sound in herb-field under a crag and in basalt shingle
together with Sawxifrage tricuspidata and Dryas octopetala (Hartz & Kruuse). In
Scoresby Sound on clay and sand on the beach, in fell-field (Hartz). Pronouncedly
lime-gravel plant according to NORDHAGEN.

6: Ch. AT. (Norbpuacex considers the range of the species in Norway to be
governed by quaternary-geological conditions, as there it occurs in an area where
presumably some species were able to survive the last Glacial Age. The western
limit in Norway and the southern limit in Greenland lie in regions where precipitation
(and oceanity in general) was increased rather suddenly. The southern limit in E. G.
is undoubtedly governed by the climate, as south of Cape Dalton there are numbers
of suitable localities (basalt screes), which into the bargain must often have been
ice-free for long periods (see p. 315). The species may unquestionably be described
as a pronouncedly high-arctic type, which in E. G. favours the inclement outer
coast north of 697).

52. Cerastium alpinum L.

1:n = ca. 36, Bocurr 1938b (Material from Angmagssalik). Extremely variable.
Probably to be regarded as a collective species (cf. GELTING and ScHoLANDER [1934]).

2: Circumpolar, arctic, alpine.

3: Widespread all over Greenland’s ice-free area. In OsTENFELD’S survey
(1926) it was inadvertently omitted from the region between 81° and 83" in Ii. (i
(cf. OsTENxFELD 1915, p. 376).

4: Is common everywhere in the region, also in S. G.

b: Forms an element of many plant-communities. Especially constant in
willow scrub, frequent in herb-fields {where it is a very important part of the ve-
getation northwards on the Blosseville coast, see T. B. 33 b, Table 10). Also occurs
in Carex rigida-sociations and sporadically in heaths and snowpatches except those
covered extremely long. Is particularly common on manured soil at house ruins
(cf. Kruuse 1912, p. 285).

6: Ch. AgX.

53. Cerastium caespitosum GiL. (incl. var. alpestre LixpBL.).

1: n —= ca. b5 (Herrz) and ca. 72 {Bocuer 1938 b, Material from the Faroes).

2: Cosmopolitan. Introduced by man to Kamch. (IIurtTéx) and America
{PorsiLp 1932). Wild in Iceland and Faroes, and in PorsiLp’s opinion also wild
in Greenland, not introduced with the Norsemen.

3—4: Common in 8. G. between 60° and 62°. In E. G. only on south coast
of Chr. 4th Island 59°59" (long. 43°16" W.), 7th Thule Exped. 1932.
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Fig. 36. Cerastium cerastoiodes (L.) BriTTox.

5: In birch and willow scrub, grassy and herby slopes.

6: Ch. S,T.

54. Cerastium cerastioides (L.) BriTTON.

1: Syn: C. trigynwn ViLL. n = 20, Bocuer 1938 b (Material from E.G.).

2: North-Atlantic-Arctic. Alpine in Eurasia. American Atlantic coast from
62° to 49°. Greenland, Iceland, Faroes, Scotland, Scandinavia, Pyrenees, Alps,
Apennines, Balkans, Grand Atlas in Morocco (in high-alpine snowpatches, see
ExBeErGER 1934), Caucasus, Baikal and Altai mountains, N. Thibet, Himalaya.

3—4: See map fig. 36. NB. N. L. highest north in E. G. (Cape Franklin 73°15,
Seidenfaden). Locally frequent in SW. Disko, in W. G. otherwise only becomes
frequent south of 64°, most frequent everywhere on the outer coast. Fr. L. in
E. G. at 69°25". The great frequency of the species in E. G. appears from the map,
fig. 36. The difference between the occurrences in W. G. and E. G. can scarcely be
explained on the grounds that E. G. has been more rationally explored; one need
only compare the accounts of Kruuse (1912) and Porsirp (1935) from Angmagssalik
and Godthaabsfjord to see the great difference: whereas Kruuse found the plant
in 78 per cent. of the localities in Angmagssalik, PorsiLp found it in one locality
out of seven in Godthaabsfjord. Northwards in E. G. the plant shuns the continental
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interior (pronounced north of Scoresby Sound, but still distinct in Angmagssalik,
where it was not found in the interior of Sermilik Fjord). On the skerries SW. of
Angmagssalik it is extremely common (7th Thule Exped. 1933).

5: Snowpatch plant, characteristic of places where the snow lies very long
(T. B. 33 b, p. 18, Tables 26—29, 31, and fig. 21, p. 91). Scattered in herb-fields and
snow-covered debris vegetation. Very common on manured soil (Kruuse I c.,
p. 285, T. B. 33 b, p. 11, where the dispersal of the plant is also touched upon).

6: Ch. A,0.

55. Cerastium Regelii OSTENF.

2: Map in Gerting (1934, p. 43). Arctic North America, Greenland, Spitz-
bergen, Novaja Semlja, Arctic Siberia. Pronouncedly high-arctic distribution.

3: N. and NE. Greenland southwards to Scoresby Sound. W. G. at 70"

4: In the 7th Thule Expedition’s material the species occurs in Loc. 63 at the
mouth of Hurry Inlet. Furthermoore, see GELTING’s list of localities.

Like many high-arctic plants this species southwards is distinctly an outer-
coastal one; but I would not venture to describe it like GELTING as an “oceanic”
species (see also p. 258).

5: According to GeLTiNG, on wet clay or gravel, bogs, snowpatches.

6: Ch. A,T.

56. Honckenya peploides (L.) EnRH.

1: n = 24 and 32 (RouwepER, see WuLFF 1937). Greenland has the almost
circumpolar race: ssp. latifolia (FexzL.) Mattf. var. diffusa (HorxEM.) MATTF.

2: The species is circumpolar; along coasts all round the world between 80°
and 30°. Ssp. latifolia var. diffuse has its S. L. in northern Norway and in E. Am.
north of Newfoundland. See details in MatTtrFeLp (1929) and ToLmaTcuev (1935).

3: Widespread in Greenland. Sometimes very rare, however, for long stretches.
N.L. in E. G. 74°30’ (Dusén and Nathorst); in W. G. about 78°.

4: In Scoresby Sound only in the interior west of Danmark Island (Hartz);
between Scoresby Sound and Angmagssalik only Cape Dalton (69°25’) 7th Thule
Exped. 1933, loc. 61'). In Angmagssalik known from twelve localities in Sermilik
and Angmagssalik Fjord (Kruuse, 7th Thule Exped.). On the coast south of 64
rather rare (DEvoLp & ScHOLANDER, SEIDENFADEN 1933), in S. G. here and there
(PorsiLp, ROSENVINGE).

5: On beaches, in dunes.

6: H. A,I (the Greenland race).

57. Melandrium apetalum (L.) FExzL.

1: n =12 (BrackBur~x 1930). Most of the material from Greenland is var.
arctica TH. FRrIES.

2: The species is circumpolar, arctic-alpine (see more exactly in Hurtin II,
p. 93). Var. arctica is recorded on the N. coast of America, in Greenland, Spitzbergen,
Novaja Semlja; possibly it is a special high-arctic race.

3: From N. G. southwards to 69°05" (Claushavn, Porsild); shuns the low-
arctic coast of Southwest Disko. In E. G. southwards to 69°25” (Cape Dalton, Hartz,
Kruuse, T. B.).

4: In Scoresby Sound east of Gaaseland only, not common. Shuns the warm
and dry interior of the fjord. On the Blosseville coast: Dunholm (Hagerup), Turner
Sound, Henry Land, Cape Dalton (Hartz, Kruuse, T. B.).

1) The record in OsTENFELD (1926) from District IV in E. G. lacked confirmation,
but his supposition of the occurrence of the plant there has thus proved correct.
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I have seen individual specimens of the plant in Norway occur at Finse in
a luxurious Archangelica-Alchemilla meadow together with a large element of
sub-arctic flora. This would seem to indicate that the species can range farther south
in Greenland, but in all probability the Greenland plant is a separate, high-arctic
race (ecotype) within the species; the southern limit in Greenland is therefore a
matter of climate if anything.

5: In wet herb-fields (snow-covered). See Hartz & Kruuse 1911, pp. 346,
351 and T.B. 33 Db, p. 41.

6: Ho A,T.

58 and 59. Collective species: Melandrium triflorum (R. Br.) Vaur and Melandrium
affine VAHL.

As Sorensex (1933) and Gerting (1934) have pointed out, it is difficult to
keep these two species Melandrium triflorum and M. affine clearly apart. SORENSEN
puts them together under the name of M. triflorum s.1., as, basing his argument
on REGeL & Tiuixg, he considers that M. triflorum VarL and M. affine VauL are
synonyms. To me, however, this seems too radical a step. PorsiLp (1920) also
observed the difficulty of keeping the two species separate in nature, but adds “in
the seeds we have a never failing character of distinction (cfr. LANcE and ABroMEIT)”.
It is curious that so many investigators in former times separated the two species
if they really are one. In any case a variety or sub-species should be set up to cover
what has previously been understood as M. affine. In addition we have the fact
that there are different chromosome numbers within the collective species; M. affine
has n = 24, whilst M. triflorum has n = 36 (Bracksurx 1930). If the M. affine
on which BrackBURN worked is the same as the Greenland M. affine Vanvl), there
would seem to be two genetically different races or species in Greenland. The number
n = 24 for M. affine might perhaps agree with the assumption that this species is
a hybrid between . apetalum and M. triflorum (see GeELTING L. ¢.). A hybridization
of this kind would make it easier to understand the great variation. Certain factors,
however, seem to argue against the assumption of hybridization; in the first place
M. affine seeds well, in the second place its pollen, like that of M. apetalum and
M. triflorum, is relatively homogeneous and normal compared with other arctic
species. I have been unable to establish definitely any constant differences in the
pollen size of the three species.

2: Both species are circumpolar, high-arctic-alpine. They range far to the south
in the mountains of the interior of Eurasia and in N. Am.

3—4: From N. G. M. affine ranges southwards to 66°35" in W. G. (interior
of Sendre Stromfjord, I. A. D. Jensen), to 70°29” (Rosenvinge Bay [Hagerup], Cape
Hope [Alw. Pedersen]) in E. G. According to Kruuse {1905), however, the S. L.
lies at Cape Dalton (69°25’), for which, however, we have no herbarium specimen.

M. triflorum in 'W. G. perhaps ranges southwards to about 65°30’ (Sukker-
toppen [Holbell], not since found there) and in any case to 66°35" (interior of Sendre
Stremfjord [I. A. D. Jensen, Hagerup]). In E. G. it reaches Tome Islands at
Scoresby Sound (70°25’, Hagerup).

The species increase in frequency (especially southwards) with the distance
from the coast (cf. SORENSEN).

5: Dry fell-field, dry wind-exposed heaths. Often snowfree.

6: H (-Ch according to Gevrting). A,C.

1) = Lychnis furcata (Rafr.) FErNaLD, according to ABBE (1936, p.148).
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60. Minuartia biflora (L.) Scuinz & THELL,

2: Arctic, almost circumpolar species which southwards has reached the Alps
and the mountains in Central Asia. In Am. only Alaska, Baffin Land (?) and La-
brador (HuLTEN, WANGERIN, MATTFELD).

3: N.L. in E. G.: 76"46’ (OsTENFELD & Lu~xpacer 1910, p. 18: on sheltered,
wel southern slopes). N. L. in W. G.: 74°380’. In W. G. common on Disko and en-
virons, decreasing in frequency southwards (NB. not observed by PorsiLp in the
Godthaab area or in S. G. [1930, 1935]).

4: Common in Scoresby Sound (more to the north mostly in the outer areas
[SorensEN, GELTING]). Particularly common on the Blosseville coast and in Ka-
ngerdlugssuaq (not from Loc. E. here). Found by I. P. Koch 1000 m above sea level
in Henry Land (69°35%). On the stretch southwards common to about 65° (Kruuse,
7th Thule Exped.). Rare south of 63°. In S. G. probably mostly alpine (at 600 m
above sea level in Lindenow Fjord [DEvoLp & ScuorLaxpEir], Prins Christian Sound,
Mt. Naluk at Julianehaab, and Igaliko).

5: In snow covered communities, especially snowpatches of medium duration.
in screes. Northwards fairly frequent in herb-fields and Cassiope tetragona heaths.
Also in open heaths (“fell-field”’). For greater detail, see Hartz & Kruusk (1911),
pp. 347, 851, T. B. 33 b, Tables 10, 13, 15, 16, 19, 23, 26, 31 and fig. 21.

6: Ch. A,0,(A,TO,?).

61. Minuartia groenlandica (RETz.) OSTENF.

2: E. Am. along the Atlantic coast, but not in Newfoundland. Isolated montane
occurrence in 35°. Extends to most northerly Labrador. Greenland. (Map in MaTT-
FELD 1929}

3—4: N.L. in W.G. 67" (Holsteinsborg, PorsiLp 1920). N. L. in E. G. 61°55"
(DEvoLp & ScuoLANDER, Pl III). Found by 7th Thule Exped. 1932 in 59759’ on
the east coast of Cape Farewell in Qipisarqo Strait. Not common in S. G.

5: In wet sand along brooks (DevoLp & Scuoraxper). Wet places among
gravel and stone.

6: Ch. S,T0,?

62. Minuartia stricta (Sw.) IIERN,

2: From Central Asia northwards to Novaja Semlja (Ly~ce), westwards Lo
N. Spitzbergen (ScuoLaxpER) and mountains in North Europe (Scandinavia, N. ling-
land (rare) and the Alps). N. Iceland. E. and W. Greenland. In N. Am. only Labrador
and (?) Alaska (MartreLp 1929, WaNcerIN 1932, p. 545).

3—4: See map in GerLTiNG 1934, p. 263. Reckoned as a “bicentric’ species.
with a distribution in Greenland first and foremost resulting from historical con-
ditions (GeLTiNG). Its S. L. in E. G. in Scoresby Sound (70°15’, NB. where it does
not occur east of Gaaseland) is incomprehensible, when it is remembered that the
species occurs much more southerly in Scandinavia and Iceland. Perhaps during a per-
sistence in NE. Greenland during the Ice Age it lost its more low-arctic and relatively
oceanic ecotypes; its present S. L. would be made more easily comprehensible by
something of the kind.

5: Damp sandy places, damp grass and dwarf scrub vegetation (Sorkxsex.
GELTING).

G6: Ch. A,C(?7).

63. Minuartia verna (L.) HiERN.

1: To be regarded as a collective species (see Laxce 1880, p. 24). The three
varieties (var. rubella, hirta and propinqua) according to OsTENFELD (1923 a, p. 175)
cannot be kept distinctly separate. The E. G. material from the areas south of 71
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seems to contain two different types: a small, somewhat glandular-hairy, mostly
unifloral type, with reddish flowers (almost like var. rubelle WHuBc.), and a rather
larger, more glandular-hairy type with multifloral, more branching peduncles and
green calices (= var. hirta WornskJ.). Near to this type are forms named by Kruuse
as var. propinqua Rich., which, according to PorsiLp (1920) are almost a relatively
southern race. OsTENFELD suggests the name of M. rubella (Wunc.) GraBx. for the
species, but this is not followed by Huvté~ (II, p. 82) and MartreLp (1929).

2: Circumpolar, arctic-alpine.

3—4: Widespread in Greenland. In South and SE. Greenland less common.
In the material from E. G. I have not seen typical individuals of the former type
(var. rubella, but 4 glandular hair) south of 68°. Var. hirta seems to be fairly common,
at any rate south of 68°. Var. propinqua occurs in the interior of Angmagssalik
(Kruuse) and S. G. (here again at the outer coast [Ilua]). It is possible that SEipEN-
FADEN is correct in regarding the plant as “Continental”, though this term is cer-
tainly applicable only to the northern type. Unfortunately I am not familiar with
DevoLp & ScrHorLaxpeRr’s material from the southeast coast, so that I would not
venture to give an absolute S. L. in East Greenland for this type. However, its
Fr. L. southwards may be put at 68”44’ (in the 7th Thule Exped. and own material
it occurs from the mouth of Hurry Inlet and Cape Daussy (687°44), while Hartz
and Kruuse found it at Cape Brewster, Turner Sound and Cape Dalton. Finally,
Scholander and I found it in the interior of Kangerdlugssuaq (loc. B and D)). The
material from the head of Kangerdlugssuatsiaq, Tugtilik and Cape Gustav Holm
(7th Thule Exped. 1933) is var. hirta.

5: Dry, often gravelly places in heath, also in dry scrub (Harrz). Furthermore,
in Salicetum herbaceae (see T. B. 33 b, Table 28, No. 73).

6: Ch. A,C and AL

64. Sagina caespitosa (VAHL) LANGE.

2: N. Am. and N. Eur. So-called west-arctic species (see NorpHAGEN 1935,
p. 55). Occurs in Jan Mayen and Iceland, here very rare and only to the north (OsTEN-
FELD & GronTVED). Judging from the literature the species in Norway seems to
be continental, especially southwards.

3—4: In W.G. between 74°13" (Ryder) and 60°27" (interior of Tasermiut
Fjord, Hartz). In S. G. south of 61°30" only in the interior of the country. The species
has been recorded from E. G. by Kruvuse 1905, 1906, and SErpEnFaDEN 1933, but
all HaArtz’s and Kruuse’s material belongs to S. intermedia (determ. OsTENFELD), and
the material described by SEIDENFADEN, from Watkins’ depot in Akernernarmin,
is undoubtedly S. intermedia too'). In the material from Skergaard Peninsula in
Kangerdlugssuaq (Amdrup), first placed to S. Linnaei by Kruuse, afterwards
replaced by OsTeNFELD to S. intermedia, there is, however, a critical plant which
I am unable to distinguish clearly from W. Greenland S. caespitosa individuals.

5: In sandy places (Rosexvinge). On slightly drier soil than S§. intermedia,
often snowfree (PorsiLp).

6: Ch. A,C,(?).

65. Sagina intermedia FENZL.

2: Arctic american islands, Greenland, Iceland, Faroes, Scotland, Scandinavia:
Spitzbergen, Novaja Semlja, arctic Siberia.
3: Widespread, known from North Greenland to Cape Farewell.

1) Flower small, 4-merous with short petals. The rib on the underside of the
leaves is indistinct. Leaves mucronate. Shoot structure slacker than usual on §. in-
termedia (probably a modification caused by shade).

108 6
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Fig. 37. Sagina Linnaer PREsL.

4: Scoresby Sound: fairly common in the outer part (GeLtine 1934, p. 52).
Blosseville coast: Turner Sound (Hartz & Kruuse), cove north of d’Aunay Bay
(7th Thule Exped. 1933, loc. 60), Store Glacier (Amdrup), bay at Cape Daussy
(T. B.), Cape Johnstrup (T. B.). Kangerdlugssuaq: Loc. G (7th Thule Exped.,
T. B.), Loc. F (7th Thule Exped.), Loc. A, B, C (Scholander and T. B.), North
Aputitéq (Amdrup). Thus both coastal and inland here. On the coast between Ka-
ngerdlugssuaq and Angmagssalik it is known from Cape Warming and Poulsen I'jord
(Kruuse). In Angmagssalik common (18 localities, Kruuse and 7th Thule Fxped.).
NDB. 6 localities on the skerries SW. of Angmagssalik (7th Thule Expedition). Rather
rare south of G4° (see SEIDENFADEN 1933%), p. 51, Devorp & ScuHorLaxpenr 1933,
p. 61). Somewhat rare in S. G. (PorsiLp 1930). .

5: Skerry islands. In wet clay or sand on beaches. Snowpatches. 'I'vpical
localities are described in T. B. 33 b, pp. 12 and 72 (Table 22).

G: Ch. AWX.

66. Sagina Linnael PRESL.

1: Synonym S. Seginoides (L.) DarLLa Torre. Extremely variable; in certain
cases difficult to distinguish from S. intermedia and S. procumbens (cf. Lacerimeiy
1898, Hurrex I, p. 77, and DeEvoLp & ScHOLANDER, p. 62).

2: Nearly circumpolar, low-arctic-alpine. In E. Am. between 63° and 19°.
Iceland. Scotland.

3: See map fig. 37. N. L. in W. G. 69°15" (PorsiLp 1920, in E. G. 68°52’
(T. B. 33 a). Nowhere in Greenland does the species seem to be common.

4: Mentioned by IIartz and Kruuse from Scoresby Sound and right up to
71°50’. The material, however, has turned out to be incorrectly determined (Sorg~-
sex 1933). On the material from Skergaard Peninsula see 5. caespitosa.

1) Watkins Dépot is added to the said localities (see under S. caespitosa).
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5: On wet clay and damp rocks, in wet herb-fields (see T.B. 33 b, Table 9
[No. 17]). By hot springs (T.B. 33 b, p. 7).
6: Ch. S.TO.
67. Sagina nodosa (L.) FeNzL.

2: In N. Am. only along the Atlantic Ocean from 51° to 42° and westwards
to the Great Lakes. Greenland. In Europe: Iceland, British Isles, Scandinavia,
Denmark, North and Central Germany. Also recorded from Asia(?).

3—4: Only in the interior of Igaliko and Tunugdliarfik Fjords in S. G. (Vahl,
Rosenvinge, Porsild). It is also in Ilerb. Cop. from King Oscars Havn (Angmagssalik
Colony, Berlin 1883). It has not since been found in this locality, so that perhaps
there has been some confusion of labels. PorsiLp 1932 considers the species to be
a native plant of Greenland.

5: On moist gravel and rocks on the beach (RosexviNGE).

6: H. S,T0.(?).

68. Sagina procumbens L.

2: NE. Am., N. Eur., the Alps, Caucasus, Thibet, temperate Asia to Lake
Baikal, N. Africa. Introduced into Australia and S. Am. Recorded by Rosinsox &
Ferxarp in NE. Am. in “springy places and damp rocks, chiefly near the coast”.
Ove Danr 1934, p. 312 calls it “a pronouncedly coast plant” in northern Norway.
Common in the Faroes.

3—5: N. L. in W.G. about 61°, in E. G. 60°50" (Ivimin. Vahl 1829). Was
scarcely introduced by the Norsemen (PorsiLp 1932). Its occurrence in Greenland
is near the sea, amongst grasses and seemingly not connected with habitations
PorsiLp {I. c.). PorsiLp’s opinion of the plant as being spontaneous is supported
by the three new finds in the outer part of the Lindenow Fjord area in E. G. (see
DevorLp & SCHOLANDER).

6: Ch., S,TO (see p. 269).

69. Silene acaulis L.

1: n = 12 (BLackBurx 1928, fig. 47). White-Nlowered individuals (f. albiflora
Harrz) are common in Scoreshy Sound and northwards from there, very rare south-
wards in Angmagssalik; in my material I have them only from a small sea bay
behind Cape Barclay (69°14").

2: Arctic-alpine. N. Am., Greenland, Iceland, Faroes, Arctic Europe, mountains
in Scandinavia, British Isles, Central Europe, Novaja Semlja. In Asia only in the
extreme east (according to ITvitix II, p. 89).

3—4: Widespread from N. G. to S. G. Common everywhere. In the area be-
tween Cape Farewell and Scoresby Sound no gaps in its distribution.

5: Scattered in most plant communities. Most frequent in heath. Occurs on
both dry and wet soil and on snowfree and snow-covered places. Sociation-forming
in open, windy, gravelly places (Silene fell-field). See T. B. 33 b, Tables 8, 10, 12,
20, 22, 279--30 and figs. 9 and 13 and p. 97.

6: Ch. A X.

70. Stellaria calycantha (LLEDEB.) BONGARD.

1: Syn.: S.borealis Bic., S.alpestris Harty. n = ca. 22—24 (PETERSON 1936).

2: Subarctic. American, transgressing into Eur. and eastern Asia (IluLTé~ 1,
p. 64, see also Norounacex 1935, p. 56). Rare in western Norway (BLyrr 1882).

3: N.L. in W.G. 69°44’ (PorsiLp 1920), in E.G. 66°08" (Kruuse 1906).
Fr. L. northwards in W. G. 61°30’ (RosexvinGE), in E. G. 63°30".

4: Localities in Kruuse (L. c., p. 229), SeipENFADEN (1933, p. 52) Devorp &
ScuoLaNDER (1933, p. 63). In S. G. it is common on the islands and in the interior

G*
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of the country. Northwards prefers the warm oases of the coast (southern mountains).
In Angmagssalik most frequent in such localities in the interior.
5: Willow scrub, luxuriant herb-fields. Snow-covered in winter. (See KruusE
1912, pp. 117 and 134).
6: H. S§,T.
71. Stellaria humifusa RorrBoOL.

1: According to HuLTéx, certain forms from Greenland closely approximate
the north Pacific race var. oblongifolia FE~zL.

2: Circumpolar, arctic-subarctic coast plant.

3: Common in most parts of Greehland. Not found in the most northerly
areas. N. L. in E. G. 76°45" (OstexfeLp & Luxpacer 1910, since recorded from
there in OsTENFELD 1925, but inadvertently omitted there in OsTExFELD 1926 and
Devorp & ScuorLaxper 1933). N. L. in W. G. about 79°.

4: Known from Scoresby Sound, where it is common especially at the mouth.
On the Blosseville coast from Dunholm and Turner Sound. None yet collected from
between 69730’ and 66°20” {see Kruuse 1905, p. 157). Common in Angmagssalik
{Kruuse 1912, pp. 192—193, 7th Thule Exped.). South of Angmagssalik: island
west of Kitak (65°36’), Aqgitseq (64°58’, 7th Thule Exped.), Utermiut (64°21’, Devoin
& ScuoLaxDER), Qimisa Island (63°36°, Graah). South of 63°36" not uncommon
(SEIDENFADEN 1933, p. 52, DEvoLp & ScuHoLANDER, p. 63). Common in S. G. (Ponr-
siLp 1930).

5: On beaches, salt marshes, on manured soil near the sea (Kruvuse 1912, p. 279.
T. B. 33b, p. 105, DevoLp & ScHOLANDER, pp. 155—157).

6: Ch. Ay X,

72. Stellaria longipes GOLDIE.

1: Re variation, see Nomrpuacenx 1935, pp. 38—39. According to PorsiLp
(see NorpHAGEN 1. c.) the species is extremely variable in Greenland. This does not
coincide with the view expressed in Laxce (1897, p. 244), who rightly holds that
the most frequent type in Greenland is var. humilis LepEes. (bluish-green, smooth
and rather low). According to Rosexvinge (189G a, p.66) a certain locality in
W. Greenland also has var. stricta LEDEB. (probably = var. peduncularis (Buxar)
LepEes.) with a fresh green colour, hairy peduncles and higher growth. In my opinion
the NE. Greenland material is very uniform, though there are hairy forms (SorexsEN).

2: Nearly circumpolar (see FErnaLp 1925, p. 270). Lacking in Iceland and
the Faroes. Var. humilis (= var. Edwardsii Wats. and S. Edwardsti R. Br.) seems
to be a distinctly high-arctic-continental race: It occurs along the north coast of
America (Macoun & Houw), in Greenland, Spitzbergen (ScuorLaxpER 1934), Novaja
Semlja (Ly~ce 1923), Arctic Siberia (ToLmatcHEv 1930, 1932), most northerly
Scandinavia (Finmark, Troms Fylke and Torne Lappmark, according to NorRDHAGEN].

3: See map fig. 38. No absolute north and south limits in Greenland. It is
frequent in N. G. and often found on nunataks to the south. Pronounced Fr. L.
southwards in E. G. in 69°25’, in W. G. in 64°. In 8. G. known with certainty only
from the interior.

4: Common in Scoresby Sound (Hartz, Kruuse). Turner Sound (69°45" Hartz
& Kruuse), Cape Dalton and the lagoon at Cape Dalton (69°25’, Hartz & Kruuse,
T. B.). South from there only in the interior at Skjoldungen (63°35’, DevoLp &
Scuoranper) and in S. G. The isolated occurrence in Skjoldungen may perhaps
be explained by the probability of the species having existed during the Ice Age.
but under present conditions is unable to spread along the outer coast. The sharp
boundary at 69°25" may perhaps be taken as the climatic southern limit for a de-
finitely high-arctic-continental race. The occurrence of other (more southerly?) races
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Fig. 38. Stellaria longipes GoLpiL.
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in W.G. may to some extent perhaps explain why the species extends farther
south there.

5: In Cassiope tetragona heath (Hartz & Kruusg, p. 347), in fell;ﬁeld, dry
river beds. House ruins. Heath on raised beaches at Cape Dalton (T. B. 33 b, pp. 81.
82). In 8. G. on lichen heath, fell-field and moraines (RosexviNGE). Var. stricta in
willow scrub. SorRENSEN 1933 considers the plant to be acidophilous in N. I5. Green-
land (presumably a favourable area for the species). At its southern limit in Scan-
dinavia it is reckoned to be restricted to calcareous soil (Fries 1925).

6: Ch. A,C. (and other types).

73. Stellaria media (L.} CyriLr.

1: On variation and chromosome numbers etc. see PETErRsox 1936.

2: Cosmopolitan.

3—>5: See Porsiup (1932, pp. 63—64). In PorsiLp’s opinion it is impossible
to decide whether the species immigrated by natural means in Atlantic times or
it was imported with the Norsemen (cf. OsTexrFeLD 1926). Concerning the two s, 5.
localities, sce SemexrFabpEN 1933, p.52. N. L. in E. G. in 61°32".

6: Th. S,T.

4. Viscaria alpina (L.) Dox.

1: n =12 (Bracksur~y 1928).

2: The total and Scandinavian distribution of the species is treated thoroughly
by Lip & Zacnav (1928). On the map in their work it is erroneously indicated on
Novaja Semlja and the IFaroes. It may be termed a low-arctic, North-Atlantic
species, which in Eurasia is also alpine (Pyrenees, Alps, Apennines, Altai and Baikal

A

B
Fig. 89. Viscaria alpina (L.) Dox. in E. G. north of lat. 65°.

mountains). At its S. L. in Scandinavia it is confined to the coastal areas. In N. Scan-
dinavia too it is most frequent on the Atlantic coast.

3—4: N. L. in W. G. 72°30” (Porsip 1920}, in E. G. 73°06" (Vasce 1932).
Fr. L. northwards in W, G. about 67°30’, in E. G. 687307 (see fig. 39). In the northern
part of W. G. it is common “at some distance from the coast™, and on the whole



I Biological Distributional Types in the Flora of Greenland. 87

the same applies to the east coast north of the frequency limit. Its distribution on
the east coast is interesting: Its most northerly locality lies on a slope near the outer
coast and facing the sea, whereas in Scoresby Sound it occurs only in the interior.
The overwhelming frequency of the species in SW., S. and especially SE. Greenland,
and the distribution of the species as a whole, argue that its climatic optimum lies
in low-arctic, oceanic-suboceanic areas.

5: In Scoresby Sound in scrub and herb-field (Hartz). In the most northerly
localities on the Blosseville coast mostly in south-exposed, luxuriant, rather open
heaths. Even in Mikis Fjord (68°10") it occurred in vegetation like fell-field, i. e. in
screes and on gravelly, slightly sloping surfaces. In Angmagssalik in Empetrum-
Vaccinium heaths, herb-fields and Carex rigida heaths, and also frequently in south-
exposed screes (T. B. Tables 8, 17, 20 and 23). In S. G. especially on fell-field and
lichen heath (RosexvingEe). The distribution of the species in the plant communities
shows typical conditions: northwards it prefers the most sheltered communities,
southwards the reverse.

6: H. S,T0,.

Ranunculaceaec.
5. Coptis groenlandica (Oep.) FERNALD.

1: This term may according to Fernanp (1929, p. 139) be applied to the
East-American-Greenland race of Coptis trifolia SaLiss. LaxcLeT (1932) gives n = 9
for Coptis trifolia.

2: In East America’s conifer belt westwards to Manitoba, north to Labrador.
Southwards in the mountains to 35° (for details see FErxaLD 1. ¢., p. 136). Greenland.

3—4: N. L. in W. G. 67°58" (PorsiLp 1920, p. 81), N. L. in E. G. 66°20" (T. B.
33 a, 7th Thule Exped. 1933). Fr. L. in W. G. 64°?, in E. G. 66°20". Presumably
the Fr. L. in W. G. follows the outer coast some distance north, perhaps right up
to the northern limit (see map fig. 40), cf. Listera cordata, p.252.

5: In damp willow scrub, in mould round rock outcrops, in herb-fields and
luxuriant, south-exposed heath. Most frequent on wet, shady soil (see Kruuse
1912, pp. 229, 242, 254, T. B. 33 b, Table 4). In E. Am. in “mossy woods and swamps”’,
conifer forest (Ropinson & FErnALD, VicTORIN).

6: H. S,T0, (Greenland distribution only}.

76. Ranunculus acer L.

1: This particularly polymorphous species occurs in Greenland in some types
closely allied to the main type. The variation has been studied especially by BerLi~
(1884), who set up two varieties (var. Lundblomianus and var. Nathorstii). These
varieties are connected with each other and the main type by intermediate forms.
Double-flowered individuals have also been found, and recently a remarkable form
with quite rounded lobes on the radical leaves (Nunatsuk, near Cape I'arewell,
A.E. and M. P. Porsild). LaxcLeTr (1932) gives n = 7 for var. Nathorstii, and the
same figure was found for a double-flowered type. See Bocuer (1938 a) for other
chromosome counts and cytological features within the species.

It is very strange that there seem to be no dwarfish races in Greenland. Var.
pumila WanLexB. has not been found in Greenland, whereas this variety is common
in the mountain regions of Scandinavia, Iceland, the Faroes!) and Scotland?).
According to Turesso~’s (and own unpublished) investigations, these alpine dwarf
types are not modifications but genotypical “low-growing” races; Turessox (1925,
p. 184) says that they are also lacking in the Alps and the Carpathians. In Ang-
magssalik Ranunculus acer is most frequently a plant from 20 to 70 cm high.

1) Tyressox (1930, fig. 15), W. G. Symrtu in TaxsLey (1911), Bocuer 1937 b.
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2: The species is circumpolar (though introduced into N. Am., according to
Macoux, 1883—90, and Victorix 1935). Cf. details in Heer (III), HurTéx (1I).
Northwards in Eurasia (on Novaja Semlja) there is ssp. borealis TrauvTv., which
according to Berrix (L c.) is not identical with the Greenland types.

3-—-4: See map fig. 47. N. L. in W. G. 66°55’, in E. G. 65"58’; Fr. L. in W. G.
61°30%, in E. G. 60°10". Collected by 7th Thule Expedition in 1933 in Angmagssalik
(Locality 24), in 1932 on the south coast of Chr. 4th Island in Kipisarko Strait
(59°59’). The distribution in Greenland is curious, for both in W. G. and E. G. there
are large gaps. When one thinks of the occurrence of Ranunculus acer in the Faroe
Islands, for instance, where physiognomically var. pumile dominates the vegetation
of the mountain tops (in snowpatches, Rhacomitrum heaths and loose screes), its
small and split-up distribution in Greenland is striking. Probably its distribution there
would have been quite different had it contained more alpine dwarf races. Presum-
ably the types which perhaps a long time ago immigrated from the east into Gireen-
land were subarctic or temperate and therefore can now only spread on a large
scale in the south coastland (and here particularly in the coastland, see fig. 7).
I do not think that the species has recently spread from there to the more northerly
areas in E. G. and W. G., nor did the dispersal presumably take place in the post-
glacial warm period, for in that case there would be more of these plants now on
favourable southern slopes in the gaps (for example, it ought to grow in Dronning
Marie Valley at Skjoldungen, with its luxuriant subarctic vegetation). I am disposed
to believe that in Angmagssalik it has been able to exist during a severe glaciation
(last Ice Age?) on ice-free, southern slopes. Something of the kind is indicated by
the fact that in Angmagssalik the species nowadays occurs only in localities containing
a number of other rare species with sporadic distribution. According to Kruusk
it is to be found at the following places in Angmagssalik:

1) Tunoq (where for instance Viola palustris, Woodsia glabella (fig. 20), Carex
rotundata, Carex atrata (see fig. 120), Rumex acetosella (fig. 34) and Draba incana
grow.

Mt. Vegas (300—600 m) together with Asplenium wiride (fig. 18), Deschampsia

flexuosa (fig. 115), Viola palustris, Habenaria albida and hyperborea.

3) Qordlortoq Lake, together with Sagina Linnaei (fig. 37), Cardamine pratensis
(fig. 50), Carex capitata (sole locality in Angmagssalik for this species) and Carex
Macloviana (fig. 121).

4) Amagaq, together with Viola palustris and Cardamine pratensis.

5) “Blomsterdalen” at Angmagssalik, where quite a number of species have
their sole growing place in Angmagssalik district and E. G. (Ranunculus reptans,
fig. 46, Galium Brandegeet).

0
~—

5: In herb-fields and open willow scrub, in S. G. in grassy fields. It was found
near the hot springs at Unartoq as the dominating plant in the vegetation (60°30’,
see Hartz 1894, p. 19). Also prominent in the vegetation on Mt. Qaqarssuaq near
Narssdq in S. G. (Rosexvinge 1896 b, p. 162).

6: H. S,TO,.

77 and 78. Collective species Ranunculus auricomus -~ R. affinis.

According to Frev~ and Seacu (in AxpeErssoN & HesseLvax 1900, pp. 50—
51) it is possible within this collective species to distinguish five groups of species.
Only three need be referred to here: 1) A group in which Ranunculus auricomus
L., R cassubicus L. and other species are placed. 2) A group containing R. pedatifidus
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Fig. 40. Solid dots: Coptis groenlandica (Orp) FERN. Open rings: Ranunculus affinis
R. Br. Rings with dots: Ranunculus auricomus s. 1.
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Sx., R. amoenus LED., R. arcticus RicH. (= R. dahuricus Turcz) and part of what
is called R. auricomus v. sibiricus GLEHM. Like the species in Group 1, all have hairy
fruits except R. arcticus, which has glabrous fruit!). 3) R. effinis R. Br. and two
other species, said to be North American species.

Hartz (1895 a, p. 332) already was aware that his material of “R. affinis” from
Scoresby Sound was rather to be regarded as a variety of R. auricomus L. Since
then SorexseN (1933, pp. 53 —54) has treated the collective species in greater detail
and proved the occurrence of R. auricomus var. glabrata LY xGE in Greenland. SorREx-
s also examined Hartz’s material from Gaaseland in Scoresby Sound and con-
sidered that it was “doubtless R. auricomus L. (main species)”’; “in all respects it
is larger and more robust than var. glabrata Ly~ce, and has hairy ovaries”. In my
opinion one should be cautious of placing Har1z’s type to R. auricomus “main
species’; perhaps it belongs to Group 2 in the above summary. Furthermore, there
is no doubt that too much weight should not be attached either to the hairing or
the size of these types. There is an imperceptible transition from the glabrous fruited

50
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D

Fig. 41. A: Fruit of R. auricomus L. from Amager, Denmark. B: Fruit of ITanrtz’s
type from Gaaseland, Scoresby Sound. C: Fruit and D: Fruits of type from Cape
Daussy (68°44') in L. G.

var. glabrata to the main species as regards the hairing; in so far I1ar1z’s type occupies
an intermediate position in this respect (see fig. 41, A-C). Frey ~ writes on the hairing
of the fruit: “Letzere Eigenschaft darf man nun gar nicht iiberschiatzen, denn an
derselben Kkaja (a locality in Jakutsk), wo R. amoenus wachst, kommt auch der
kahlfriichtige R. dahuricus vor (= R. arcticus), eine habituell von R. amoenus sonst
gar nicht verschiedene Pflanze”. “R. amoenus hat genau dieselbe Verbreitung und
ist daher wohl nichts anders als behaartfriichtiger R. arcticus”. Regarding the in-
dividual size, the type collected by me on Cape Daussy (with glabrous fruits) is
30 cm high. This eradicates the difference between Hartz’s type from Scoreshy
Sound and SoreNsEN’s type from Chr. 10th’s Land. Besides, there is a great dif-
ference in the leaf morphology of these three types (Hartz’s, SoreENseN’s, and
the writer’s).

It would thus seem that in Greenland two species groups are represented:
A) A group containing Hartz’s type from Scoreshby Sound (R. auricomus var.), Sone-
sex’s and my type (R. auricomus var. glabrata Ly~xcE) and possibly 1. arcticus
ssp. Wilanderi (Natun.) FrRevN. B) Ranunculus affinis R. Br.

The R. affinis individuals found in W. G. do not seem to belong to the same
type; apparently there are a robust type (S. Disko, S.Stromf{jord, Uvkusigssat
(71°03’)), and a very small type. {Regarding R. affinis and R. pedatifidus in Greenland
and N. Am., see Feryarp 1934, p. 93).

According to LANGLET (1932), LarTER (1932), BRuu~ (1932) and Bocner (1938a),

1) Ran. arcticus Ricu is given as a synonym of Ran. affinis R. Br., which is
incorrect, the former having “germina glabra”, the latter “ovariis pubescentibus”,
cf. K. Jessex 1911, fig. 9, and the descriptions of the species in Tu. HoLm (1922,
pp. 33—34).
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TFig. 42. Ranunculus auricomus var. glabrata LyNGE.
(68744, T. B.).

R.auricomus L. has n — 16 and n — 24 (Bruux). The writer’s type from Cape Daussy
(see fig. 42) has n = 8. The writer’s material of both R. auricomus and “var. glavrata”
is very irregular cytologically. The percentage of dwarf pollen throughout the entire

collective species is particularly high. The polymorphy of the group may perhaps
partly be connected with these factors.
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77. Group A (see above).

2: Siberia, Novaja Semlja (see Ly~cEe 1923), Spitzbergen and N. E. Greenland.

3—4: See map fig. 40 (between 73°10" and 68°44%).

5: Harrz’s type from Gaaseland in Scoreshy Sound was growing in luxuriant,
wet herb-field together with . ichemilla glomerulans, Sibbaldia procumbens, Bo-
trychium lunaria, Draba crassifolia, Lycopodium annotium and Hieracium alpinum.

On Cape Daussy the type found by the writer was growing in a boggy patch
on a south slope well up the mountain. It formed a small meadow of about two square
metres together with Poa arctica, and (subordinate in the community): Polygonum

,}
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Fig. 43. Total area of Ranunculus glacialis L. (partly after Pawrowskr 1929).
(P. ANDERSEN & M.VAHL: Arbejdskort. O. KAYSER’s equivalent projection, 1:100 mill, Copenhagen).

viviparum, Saliz arctophila X glauca, Ozyria, Vaccinium uliginosum, Potentilla Crantzit,
Saxifraga rivularis, S. caespitosa and gigantic specimens of Lusula spicata. The
locality streamed with water. On the same slope was the very rare Carex alpina
(see fig. 119).

The writer considers the races of Group A to be distinct survivals in Green-
land. The three most southerly localities are all rich in rare species with sporadic
distribution. Their total area also argues that they represent ancient types, a Eurasian-
arctic group which reached East Greenland long ago. Finally, the chromosoimne
number n = 8 is probably to be regarded as a prime number within the collective
species. The ecology of the races scarcely indicates high-arctic, but rather low-arclic
types.

78. Ranunculus affinis R. Br.

2: Circumpolar high-arctic (alpine in Rocky Mts. and Altai). FREvN’s state-
ment that the species is exclusively American is not correct (see Simyoxs 1906).

3—4: See map fig. 40. In our area only: Cape Hope (70°40’, Alwin Pedersen),
Dunholm (69°55’, Hagerup) and Cape Dalton (69°25", Hartz & Kruuse). The record
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in T. B. 33 a from Cape Daussy refers to the finding of R. auricomus var. glabrata
(see under No. 77).
5: According to GeLting (1934, p. 91), on wet, clayey soil, which sometimes
dries up in summer.
6: H. AT
79. Ranunculus glacialis L.

1: n— 8 (LaxcrLet 1932, Bocuer 1938 b (material from Cape Dalton)).

2: See fig. 43.
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Fig. 44. Ranunculus glacialis L.

3: See map in Gerting 1934, p. 267. GeELTING’s map is correct only north
of 66°30’; south of that latitude he has indicated only three localities, whereas a
much greater number was known through Kruuse’s investigations. According to
GEeLTING the species is confined to the outer coast; this is true especially north of
Kangerdlugssuagq, for in that fjord the species extends into the interior, through it
decreases in frequency inwards (see fig. 44). Something of the same kind may be
said of Angmagssalik. If the distribution of the species there is compared with
Kangerdlugssuaq (figs. 44 and 45) it is evident that the species decreases in frequency
southwards. It has reached as far as Sermilik fjord, but was unable to spread farther
to the southwest. One might have expected to find it high in SE. Greenland, but
neither the 7th Thule Expedition 1932 nor the Norwegian expeditions found it
in those parts. Possibly the narrow, ice-free, low skerries southwest of Angmagssalik
were an insurmountable obstacle to the immigration of the species to the peaks
of southern Greenland. Not much is known of the dispersal of the species (possibly
it often proceeds with reindeer as the medium, see K. Jessenx 1911, p. 342). It can
scarcely be a rapidly spreading plant. One circumstance makes its present world



94 Tyce W. Bocuer. 11

|
ANGMAGSSALIK t

Tor et bed Cnodigt Ngias A

Fig. 45. Ranunculus glacialis L.

range peculiarly interesting, in that it provides very striking support for the WeceENER
theory (cf. T.B. 33 b, p. 126) and theories concerning Atlantic land bridges.

5: Distinctly a snow-patch plant, most frequent in extreme patches. Often
among houlders where the snow lies long. Frequent on moving earth (see T. B. 33 b,
Tables 22, 27, 28, 30 and fig. 21). In the Faroes and Scandinavia it is pronouncedly
high-alpine.

6: H. A0, (see p. 259).

80. Ranunculus hyperboreus RoTTB.

1: n= 16 (Frovix 1936, Bicuer 1938 b (material from Disko and the valley
at Cape Daussy in E. G.)).

2: Circumpolar, arctic (see details in Iurtéx II, pp. 126—127).

3: Widespread in Greenland, from N. G. to S. G., where it is an outer-coastal
species as in the Holstenshorg district {Rosexvince, PorsiLp).

4: In Scoresby Sound, at the mouth, on Danmark Island and Qingua in Gaase-
fjord (Iartz). Cape Dalton (69°25/, Hartz & Kruuse), the valley at Cape Daussy
(68°44", T. B.). Not seen between that point and the Angmagssalik district in 66 20",
There it is rare (KrRuuse mentions 8 localities, and there is another, Locality 13,
7th Thule Exped. 1933). South of Angmagssalik found in 5 localities (DEvoLp &
Scuoraxper). In S. G. from the outer coast in to the middle of the fjord region
{Narssac, Qaqortoq); in the interior only Amitsuarssuk in Agdluitsoq Fjord (Porsild).

5: On boggy soil and in small pools. On wet, manured soil. To be found in
large quantities in the skerries off W. G. (ILartz 1894, p. 34).

6: HH-(II). AyX.

81. Ranunculus pygmaeus WAHLENB.
1: n = 8 (LaxcLET 1932, Frovik 1936, Bocuer 1938 b (material from J. C.
Jacobsen Fjord 68°12’)). On var. Langeana Natu. see PorsiLp 1930, pp. 42—44.
2: Circumpolar, arctic-alpine (map in Hec1 (III, fig. 689)). Var. Langeana is
perhaps an American-Greenland type (see PorsiLp 1. c.).
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Fig. 46. Solid dots: Ranunculus reptans L. Open rings: Ranunculus sulphureus
SoLAND.
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3: N.L.in W.G. 79° in E. G. 76°4%’. Fr. L. southwards in W. G. 64° (more
to the south mostly alpine), in E. G. 63°.

4: Common in Scoresby Sound (IIartz). On the Blosseville Coast seen in all
localities visited by the writer (erroneously recorded in T. B. 83 a with? from d’Aunay
Bay). Common in Kangerdlugssuaq (localities B, C, F. G).

In Angmagssalik found in 27 localities (21 by Kruuse, 5 by 7th Thule Exped.
and one by the writer (T. B. 33 b, p. 19)). On the coast southwest of Angmagssalik:
Aqitseq (64°568’, 7th Thule Exped.). In SE. Greenland only 8 localities (DEvoLd &
ScHoLANDER, 7th Thule Exped.). In S. G. 3 localities (Igaliko and Prins Christian
Sound (Vahl), Julianehaab (Meldorf)). In E. G. var. Langeana occurs in Scoresby
Sound and Qingorssuaq in Angmagssalik.

5: Typical snow-patch plant; also occurs southwards in wet herb-fields and
in all herb-fields on the northern part of Blosseville coast, as well as on boggy soil
(T. B. 33 b, tables 9 (No. 17), 10, 22 and 26).

6: H. AyX.

82. Ranunculus reptans L.

1: n — 16 according to LANGLET (1927), BocHER (1938 a, Material from Disko).

2: Circumpolar, almost subarctic-temperate.

3—4: See map fig. 46. N. L. in W.G. 70°30" (Vanhoffen), in E. G. 65°37"
(Kruuse). Fairly frequent round about Disko, but curiously rare along the west
coast (perhaps overlooked). The wide gaps in its distribution, especially from S. Gi.
to Angmagssalik, may mean that historical factors have played a part (see p. 316).

5: Ranunculus reptans-sociations are recorded from Angmagssalik by Kruusk
(1906, p. 239 and 1912, p. 146).

6: H. S,.T.

83 and 84. Collective species: Ranunculus sulphureus + R. nivalis.

These two species, which otherwise seem to be so distinct from each other, are
so close ecologically and taxonomically that it may be most correct to treat them
together. The collective species should also include R. sulphureus var. intercedens
HvuvwtEx, which in some of its characters resembles R. sulphureus, in others R. nivalis
(Huvrrex I, pp. 131—132). LancLET (1932 and 1936) gives the chromosome number
2n = 56 for R. nivalis and 2n = 96 for R. sulphureus, Frovik (1936) 2n = 48 for
R. nivalis and 2n — ? 80 for R.sulphureus. In the writer’s R.sulphureus material from
Cape Dalton the number was n = ca. 28; thus the two species seem to have variable
chromosome numbers. The pollen was particularly variable (in the Cape Dalton
material), whereas specimens from Denmark Havn (herbarium material) in NI,
Greenland had homogeneous, normal pollen (see furthermore Bocuer 1938 a, p. 20).

83. Ranunculus nivalis L.

2: Circumpolar, high-arctic.

3: In W. G. between about 76° and 66°50’, in E. G. between 77°40” and ? 69 25",

4: Scoresby Sound: Jameson Land, Hurry Inlet, Denmark Island, (Hartz &
Kruuse). Liverpool Land (Alwin Pedersen). On the Blosseville coast recorded from
Cape Dalton by Harrz & Kruuse, but not collected there and not seen there by
the writer in 1932,

5: On boggy ground, on wet clay. Snow-covered.

6: H. A,T.

84. Ranunculus sulphureus SOLAND.

2: Circumpolar, high-arctic. In Asia alpine. Recently found in a single place
in Finland (see RorvaiNex 1935, in Annales Bot. Soc. Zool.-Bot. Fenn. Vanamo.
Vol. 6, Nr. 8).

3: See map fig. 46. NB. southwards mostly on the outer coast.
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Fig. 47. Solid dots: Ranunculus acer L. Open rings and /\: Draba alpina. L.

4: Scoresby Sound: In addition to the localities mentioned by Kruuske (1905):
Hvalros Bay, Jameson Land, Liverpool Land (Alwin Pedersen). Blosseville coast:
Cape Brewster (Hartz), Dunholm (Hagerup), Cape Dalton (T. B.).

5: Ecologically close to the foregoing. Common at Cape Dalton on boggy
ground in front of melting snowdrifts (see T. B. 33 b, fig. 26 A).

6: H. A,T.

85. Ranunculus trichophyllus Cuaix, var. eradicatus (LAESTADIUS) DREW.

2: Scandinavia, Iceland, Greenland, Labrador, Newfoundland, Quebec (Gaspé
Peninsula, Anticosti and James Bay), in W. Am. Rocky Mts. (doubtful there) and
Alaska (St. Paul Island). See also Drew (1936).

3: N.L. in W.G. 76°80" (OsTENFELD 1923), in L. G. 74°28" (Seidenfaden).

4: Scoresby Sound: three localities (Kruuse 1905, p. 167). Angmagssalik: one
locality (Kruuse 1906, p.238), SE. Greenland: one locality (DevoLp & SCHOLANDER
1933, p. 27). In S. G. not uncommon (according to Laxce, RoseNxviNGE, PorsiLp).

5: In lakes and ponds.

6: HH. SyL

106 7
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86. Thalictrum alpinum L.

1:n = 7(LaxerLeET 1927, Bocuker 1938 b in material from Disko).

2: Circumpolar, low-arctic-alpine. Map in Heecr (III, fig. 710).

3: N. L. in W. G. about 71°, in E. G. 73°38’ (Seidenfaden). Fr. L. northwards
in W. G. in about 64° (NB. not recorded by PorsiLp in Godthaabsfjord), in E. G.
in 66°20°.

4: Scoresby Sound: four localities (see Kruuse 1905, p.166), Blosseville
coast: Cape Dalton (Hartz & Kruuse, T. B.), nunatak behind Wiedemann Fjord
(68°31’, T. B.). Kangerdlugssuaq: Lok. G. (7th Thule Exped. and own finds). Ang-
magssalik : 26 localities ( Kruuse, 7th Thule Exped., T. B.). SE. Greenland : 25 localities
(7th Thule Exped.. 1932, Devold & Scholander). In S. G. common both at coast and
inland.

5: In herb-fields and willow scrub (see Kruuse 1912, p. 230; T. B. 33 b, Tables
3—5, 8, 10, 12, 17 and fig. 7). Recorded from NE. Greenland (SoreNsSEN) as being
sométimes snow-free in winter. This is not the case in the areas the writer has scen,
but possibly in South Greenland, while in the Faroes it is undoubtedly very often
snow-free.

6: H. S,T0,.

Papaveraceae.
87 and 88. Collective species: Papaver radicatum s.l.

Norpuacey (1931) has specially studied various microspecies within the
collective species. In Greenland, too, he considers that there are different types
(1933, p. 68). Unfortunately cytogenetic investigations with the Greenland types
are almost lacking. All we know is that a type from Cape Dalton, fixed by the writer
in 1932, has a chromosome number of n = about 21 (possibly 28). Otherwise we
know the figures n = 7 (P’. nudicaule) and n = 35 (P. radicatum) according to
Lsunepann (1922 and 1924). The type the writer examined displayed greatly
deviating behaviour during meiosis (abnormal pollen!); the same apparently applied
to other types (Pollen analyses on herbarium material from E. G.). See furthermore
BocuEr 1938 a.

The Papaver material from the area is rather heterogeneous. Some types have
been determined by OsTENFELD as “nearest var. lapponicum Torn.”. It is a distinct
but not general feature that southwards the types hecome smaller as to both height
and size of corolla (cf. RosexvinGe 1892). Extremely small plants are known from
Tunugdliarfik Fjord in S. G. (G. Meldorf). The afore-mentioned type from Cape
Dalton is small too (peduncles 810 cm long, petals 12—15 mm long. The stem and
capsule have an abundance of protruding hairs).

87. Papaver radicatum RoTTs.

2: Circumpolar, arctic-alpine. A map of the distribution of this and adjacent
species is given in Pawrowskr (1929, p. 202) and Gawms (1933, p. 477).

3: Widespread in Greenland. Fr. L. southwards in W. G. about 647, in E. G.
68°20” (lowland only, for undoubtedly the species is much more frequent in the
mountains southwards than the localities would indicate).

4: Scoresby Sound: common, especially in the outer part of the fjord (Harrz).
Blosseville coast: north of 68°20": Henry Land (alpine), Cape Dalton (alpine) ( Kruuse,
T. B.), Cape Barclay (T. B.), Store Glacier, Cape Vedel (Amdrup), Lilloise Mts.
(Wager). In Kangerdlugssuaq two alpine localities (Devold & Scholander, T. B.,
see fig. 138). Between 66°20" and 68°: Jagos Fjord, Lango Island (Kruuse), Cape
Gustav Holm (alpine! 7th Thule Exped. 1933). Angmagssalik: Tugtilik (alpine,
according to verbal communication by Mr. Chapman), Qingorssuaq (alpine, Kkruuse).
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Fig. 48. Arabis alpina L.

SE. Greenland: Qeqertaq in 62°45" (Eberlin). In S. G. rather rare (mostly found
in the interior, see PorsiLp 1930).

5: In gravelly fell-field, loose screes, etc., snow-free. NorbpuAGEN (1935, p. 75)
calls his Papaver races typical lime-gravel plants. It is possible that the uncommon
occurrence of the species in E. G. south of 68°20" may partly be ascribed to the nature
of the rock. It occurs on Cape Gustav Holm in basalt gravel at a height of from 600
to 650 m; the lower parts of this mountain consist of acid rocks.

6: H(-Ch). A,T.

88. Papaver radicatum var. albiflorum LANGE.

According to NorpuaGex this type comes in under P. Dahlianum NORDH.
PorsiLp 1920 writes: “it seems to be hereditary constant”. The type is particularly
common in N. G.; it occurs in our area in Scoresby Sound (Hartz, Alwin Pedersen)
and in S. G. (Amitsuarssuk, PorsiLp 1930).

Cruciferae.
89. Arabis alpina L.

1: n=8 (JareTzky 1928, Bocuer 1938 b. (Material from SE. Greenland
collected on 7th Thule Exped.)). Varies considerably: There are large and small
types (modifications?), hairy and smooth types (var. glabrata Hartn.).

*
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2: Arctic-alpine. E. Am. (map in FErnaLp 1924), Greenland, Iceland, ? Faroes,
Spitzbergen (rare!), Novaja Semlja, Siberia not east of long. 656” E. and only close
to the Arctic Ocean (map in Buscu 1926, p. 456), Scotland, Scandinavia, Alps.
The map in Hecr (1V) after MARRET is very misleading (erroneously recorded from
Kamch., W. Am. and not recorded from Greenland).

3—4: Sce map fig. 48. N. L. in W. G. 72°30” (Kane), in E. G. 73°16" (Seiden-
faden). Fr. L. northwards in W. G. about 71°, in E. G. 71°. Most southerly it is
said to become rarer again (mainly at the outer coast and often alpine). In Godt-
haabsfjord, too, it seems to be rare (cf. PorsiLp 1935).

Var. glabrata Harty. was found by Hartz in Jameson Land, by Kruuse at
Qingorssuaq, and also at Ivigtut and the Igdlorssuit glacier at a height of 500 m
(60°21°, Bogvad on the 7th Thule Exped. 1932).

5: In willow scrub, herb-field, south-exposed screes (Knuusc 1912, p. 228,
T. B. 33 b, Tables 3, 8, 12, 14—16). At its northern limit in a wet southern slope
(Gerting). NB. not in the interior there (SorRENSEN).

6: H-(Ch). A,TO,.

90. Arabis arenicola (Ricu.) GELERT.

2: Greenland. Arctic and subarctic N. Am. (see Simyoxns 1913, p. 95). According
to Apse 1936 and Horkins 1937, (Rhodora Vol. 39), Arctic Am. archipelago, IIud-
son Bay (var. pubescens), northern Labrador.

3: W. G. between about 72° and 60°55". Most frequent in the interior! In I. G.
between 71°58’ (Vaage) and 70740’

4: The species comes just within the limits of the area on the north and south-
west. In S. G.: Qornoq glacier, Qingua in Tunugdliarfik, Qagssiarssuk in Igaliko Fjord,
all localities in the interior. In Scoresby Sound: Hurry Inlet and Klit Valley in
Hurry Inlet (Hartz, under the name of Braya alpina).

5: On new ground: moraines, gravelly, stony plains, dunes.

6: H. A,C.

91. Arabis Holboelli 11orNEM.

1: In America this species forms a very polymorphous and critical group of
races (Rorrins 1936). n = 22 (Bocuer 1938 bh. Material from Botanic Gardens in
Copenhagen; here probably originally from W.G.).

2: E. Am.: Gaspé peninsula in 48° region of St. Lawrence. According to
RorLixs also in Central Canada and W. Am. (East side of Cascade mts., southwards
to 46°). 4. Holboelli var. secunda (HoweLL) Jepson also in Oregon and Idaho.

3—4: See map fig. 49. Between about 71° and 61° on both coasts. South of
65° only in the interior.

5: In dry willow scrub, on sunny gravelly slopes. In Turner Sound in k. G.
together with Calamagrostis arundinacea v. purpurascens (Hartz & KruusE, p. 352).
Is easily cultivated in living-rooms with central heating.

6: H. S,C,.

Arabis arenicola, Holboelli and Hookeri are typical continental species. Their
disrupted range indicates that historical factors must certainly be taken into con-
sideration in the study of their area limits. Arabdis Holboelli is called by VicToRrix
(1935) a typical pre-glacial survival, found only in territories which must be assumed
to have been icefree during the last Glacial Age. A. Hookeri is perhaps the most
continental of the three species. It occurs mainly at the head of the great West
Greenland fjords, but is not found more southerly than 64°, wlere some other con-
tinental species also have their limit. According to Horkixs (1. c.) its range is very
disjunctive, in Am. only occurring in Sitka.
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Fig. 49. Arabis Holboelli HorNEM.

92. Braya glabella RicHARDS.

1: NB. Its relationship with the similar B. linearis Rouy should be examined.
According to SchuuLz (see NorRDHAGEN 1935, p. 53) this species also occurs in East
Greenland and thus is an arctic amphi-atlantic species (NorbpuaGeEN). Perhaps
B. glabella + linearis together form a collective species (coenospecies). This group,
which on the whole seems to be critical in Greenland (cf. SorENsSEN’s and GELTING’S
works) should be investigated cyto-genetically. At the moment we know the chro-
mosome count only of Braya alpina, which is near to B. glabella (2n = 32, MaNTON
1932).

2: On B. linearis see above. B. glabella occurs in arctic America and Greenland
(here also in W. G., according to communication from M. P. Porsild).

3—4: In E. G. between 74°30" and 70°20’. Everywhere in the interior only.
In Scoresby Sound: Flade Point and the head of Taage Fjord (? = Gaasefjord)
(Hartz).

5: Dry soil, dry grassy slopes (SORENSEN)

6: H. A,C.

93. Braya purpurascens {R. BrR.) BuxcE.

2: Map in FErxaLDp (1925 a, p. 325). The species is practically circumpolar. To

FernaLp’s map should be added stations in North Greenland and Magergya in
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North Norway (NorpHAGEN l.c., p. 99). It is lacking, or extremely rare in the oceanic-
arctic regions (S.G. and SE.G., Iceland, W. Scandinavia).

3—4: From N. Greenland southwards to 69°40" in W. G., 7030’ in E. G. Found
in our area at Cape Hooker in Jameson Land and in the interior of Hurry Inlet
(Harrtz & Kruusge, GELTING). Most common in the interior of the country.

5: On sandy, gravelly soil. On both dry soil and “in clayey soil in tarns, which
have dried up in early summer” (GeLTIiNG, OSTENFELD & LUNDAGER).

6: H(-Ch). A,C.

94. Cardamine bellidifolia L.

2: Circumpolar, arctic alpine (see details in Buscu 1915, p. 272 and HuLTEN

II. p. 153).
. 3—4: From most northerly Greenland, where it is common (see OSTENFELD
1923 ¢), in W. G. southwards to 60°55" (Qaqarssuaq at Narssaq, where it is alpine;
RoseExviNGE), in E.G. southwards to 60°30" (Narssaq and Meretind at a height of
1200 m; DevoLp & ScHOLANDER, p. 50). Fr. L. southwards in W. G. about 64°?,
south of which it is mainly alpine (for instance Jensen nunataks, see RosexvinG
1896 b, p. 87). I'r. L. southwards in E. G. about 66°30’. Common along the Blosseville
coast and in Kangerdlugssuaq (localities A, B, C, F', G). In Angmagssalik not common
and mainly alpine (Kruuskg). Collected by 7th Thule Exped., i. a. on Cape Gustav
Holm at a height of 600—800 m.

5: In wet places among gravel, or in clay among boulders. Pronouncedly
snow-patch type (see T.B. 33 b, Tables 22, 26 and 30).

6: H(-Ch). Ay X.

95. Cardamine pratensis L.

1: Within this collective species we know the chromosome numbers n = 15
(LAwrence 1931), n = 16 and 32 (Max~Tox 1932). Unfortunately we do not know
the number for var. augustifolic Hook. NB. In the Alps there are no really alpine
races (perhaps microspecies), and therefore the species does not get up to the alpine
zone there. In Arctis, however, it reaches up to even high-arctic regions (RixrLi
1917, T. B. 33 b, p. 96).

2: The species is circumpolar (see HuLté~ II, p. 154). In Greenland mainly
the arctic var. augustifolia Hoox.

3—4: See map fig. 50. Is rare in E. G. south of 71°. Often it occurs only in
sterile condition (Cape Daussy (T. B.), Atingat in Angmagssalik (7th Thule lixped.
1933). In florescence it was found in Wiedemann Fjord and on Cape Johnstrup
(68°33’, T. B.) and at Ivigtat (6th Thule Exped.).

5: On boggy soil, in small shallow pools, on wet ground in snow patches (see
T.B. 33 b, p. 95). The species does not seed in Greenland (see WarminG in Bot.
Tidsskr. Vol. 15, p. 1564). It may be dispersed locally by vegetative propagation or
possibly by birds (see Simmoxs 1913, p. 150, Gerting 1934). In any case dispersal
is extremely difficult; and one has the impression that in E. G., especially southwards,
the species is a typical survival (perhaps of an earlier, warmer time when its fruit
could ripen, cf. Siyoxs L c., pp. 160 and 162).

G: H. Ayl (the arctic variety).

96. Cochlearia officinalis L.

1: Collective species; very polymorphous; n = 12 and 14. No cytogenetic
research has been made of the Greenland types. For researches within the collective
species, see CRANE & GairpNER (1923) and Bocuer (1938 b). According to Por-
siLD (1920) there occur in Greenland var. arctica (ScLecHT.) GELERT, var. groen-
landica GELERT and var. oblongifolia (D.C.) GELERT.
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Fig. 50. Cardamine pratensis L.
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2: Circumpolar. The range of the varieties is insufficiently known, and they
have not been examined by cultivation experiments, etc.

3—4: Widespread in Greenland, but with rather large gaps. In our area it
occurs from Scoresby Sound to Cape Dalton (see Kruuse 1905, p. 160). Not observed
between Cape Dalton (69°25’) and Little Island (67°). South of the latter point it
occurs at Nanertalik on Cape Gustav Holm (66°35°), thereafter only south of 66710,
where it is known in 20 localities in the Angmagssalik district (Kruuse, 7th Thule
Exped.), both at the outer coast and inland. Common on the skerries SW. of Ang-
magssalik (6 localities (7th Thule Exped.), as well as Snedorff Island (65°) and
Putulik (64°22’) (Graah)). South of 64° it is rare (see SEIDENFADEN, DevoLp &
ScuoLanpier 1933). Common in S. G. (PorsiLp 1930).

5: According to Kruuse (1905—06) “almost exclusively in manured spots,
on the beach and on bird islets”, “its scarce appearance is certainly due to the spread
population of Eskimaux disappeared long ago and the insignificant bird-life”. Only
rarely does it occur up the mountains far from the shore, a common habitat in the
Faroes (for instance it was found on “fell-field” at Adingat (7th Thule Exped.)
and on a nunatak north of Prins Christian Sound in South Greenland).

6: H. AGL

Draba.

Material from the 7th Thule Expedition and the Scoresby Sound Committee’s
2nd East Greenland expedition determined by the late Mrs. Elisabeth Ekman,
the Draba specialist, of Stockholm.

A. Arctic Yellow-Flowered Species.

. 97. Draba alpina L.

1: n = ca. 32 (HeiLory 1927).

2: Circumpolar, high-arctic, alpine in Central Asia (map in Buscu 1919, p. 309).

3: See map fig. 47, p. 97, which shows the distribution of D. alpina as limited
by Exkyax (1931, pp. 479—482). The localities are given by Exmax (L. c.), T. B.
33 a, and Gertine 1934, Southwards in W. (i, the species is mostly alpine (A. IS,
PorsiLp). NB. isolated occurrence on Jensen nunataks.

4: The most southerly point in k. Gi. for indisputable D. alpina is Sokongen
Bay (68°44’, T. B.). Kruuse (1906, p. 232) also refers to D. alpina farthest inland
at Angmagssalik, i. a. at Qingorssuaq, where a number of other high-arctic species
occur. As Kruuse must have been very familiar with D. alpina from his journeys
in NE. Greenland, it is curious that he should have mistaken the plant here. lle
even writes: “it is somewhat paler than farther north, but still unmistakable and
can by no means be mistaken for any of the white-flowered ones’. However, the
plants collected were later determined by Mrs. Exmax as D. rupestris {. lejocarpa.
It is possible that Kruusek actually had a genuine D. alpina which after collection
became indeterminable owing to the fading of the colour. And as a matter of fact
the flowers of D. alpina are sometimes pale, “interdum pallidiores”.

5: On wet, oftenest bare soil (mowing-soil vegetation) and in high-arctic heaths
and herb-fields (T. B. 33 b, pp. 6, 41, Table 22 and fig. 16).

G6: Ch. AT. Lo

98. Draba Gredinii Exyan.

According to Exkmax (1933, p. 102), this species is probably Draba alpina

(? Bellit} X lactea. 1ts localities in E. G. are given in Exmax (I. c¢.). S. L. at 69°44".

99. Draba micropetala Hoox.

1: This name is suggested by Exmax (1935, p. 3569) to comprise the forms
which she previously called D. oblongata R. Br. and D. micropetala Hook.
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2: Probably circumpolar, high-arctic.

3—4: See Exman 1931. S. L. in E. G. placed by Gerting at 70°24" (Cape
Tobin), but perhaps the species ranges somewhat more southwards. The 7th Thule
Exped. in 1933 collected a specimen on Cape Dalton (69°25%) which has been placed
to Draba micropetala X subcapitata (?).

5: See GELTING, p. 72.

6: Ch. A,T.

100. Draba crassifolic GRAHAM.

1: n = 19 (var. Diskonensis Exyax), HEiLBorN in Exmax 1933, p. 100.

2: N. America, southward to Colorado and Utah, Greenland, N. Scandinavia
(see WiLLE 1915, FERNALD 1934 b, NorpHAGEN 1935).

3-—4: See map in Gerting (p. 263). In W. G. between 75" and 64°; in E. G.
from about 74° to 66°10’. Fr. L. southwards in E. G. at about 68°10’. Collected
by 7th Thule Exped. in Mikis Fjord and on Skergaard peninsula, where it was already
known.

5: In Mikis Fjord (basalt) and on Skergaard peninsula (gabbro) it occurred
mostly on manured soil over ruins of Eskimo houses. Otherwise a typical snow-patch
— herb-field type (see T. B. 33 b, Tables 10, 138 and 26 and p. 84). In Scandinavia
on snow-patches with calcareous substratum (NorpuaceEn 1936, p. 44).

6: H-(Ch). A,.I (prefers the outer coast northwards, but at Angmagssalik
found only in the interior; total area not oceanic).

? Draba crassifolia X rupestris.

In Mikis Fjord (68°10°) the 7th Thule Exped. collected some individuals which
are at the transitional stage between D. crassifolia and D. rupestris. In this fjord
both species form collateral elements of the plant communities.

101. Draba repens M. v. B.

1: According to cultivation experiments by Bu~xcEe (see Ekman 1931, p. 483),
D. repens is different from the closely related D. sibirica (PaLLas) THELLUNG.

2: D. repens + sibirica occurs in E.-G., arctic Russia, Siberia, Central Asia
and Caucasus.

3-—4: Only in the interior of Hurry Inlet (see Kruuse 1905, p. 162, GeLTING,
p. 262). According to Exmax it is not a “high alpine” but a “sub-alpine” plant, as
it is readily cultivatable in southern regions. In many ways it seems to form a parallel
to Ranunculus auricomus var. which has the same type area and is also more nearly
a low-arctic species. The total area argues that D. repens is a pronouncedly con-
tinental species; if it is low-arctic as well, its distribution in E. G. is more com-
prehensible; south of 70° being perhaps too oceanic for it, north of 71° may be too
high-arctic. On the historical factors in its distribution see GELTING, p. 267. It should
be looked for in the interior of Scoresbhy Sound.

5: Dominating in large patches. Prefers humid table-land, the banks of half-
dried pools and sandy ground (Kruusk, I c.).

3: Ch. A,C,.

B. Arctic White-Flowered Species.
102. Draba cinerea ApaMs.

1: n = 24 (HeiLBorx). In the collective species Draba cinerea - groenlandica -}
Os.enfeldit we also know the numbers n = 32 and = 40 (see Exman 1929). Cf. the
chromosome numbers within Erophila (Draba) verna (Wince 1926, 1933).

2: Practically circumpolar, high arctic (Buscu 1919, p. 384, Exmax 1929,
p. 486).
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3—4: From N. G. southwards in W. G. to 66°29" (at the southern limit only
inland), in E. G. to 69°05" (head of d’Aunay Bay, see T. B. 33 a, p. 14). Possibly
it may be found rather more to the south (there is a collection from Mikis Fjord
(T. B.) identified as D. cinerea X rupestris? and from locality D in Kangerdlugssuaq
(T. B.) identified as D. rupestris ad cineream.).

5: Dry sandy ground, dry grassy heath. Often snow-free in winter (GELTING).

6: Ch. A,C.

103. Draba daurica D. C.

1: n — 32 (HeiLBorx 1927). On the variation see Exyax (1930, pp. 185—186).

2: Circumpolar, arctic-alpine.

3—4: According to Exyax (L c.), in W. G. between 76°35" and 63°05’, in E. G.
between 76°49” and ?65°35. It is stated that typical specimens of the species have
not been found south of 69°25’ (Cape Dalton, Kruuse and later T.B.). Cape Dalton
should therefore provisionally be regarded as the southern limit.

5: In herb-field at Cape Dalton (T. B. 33 b, Table 10). Coprophile according
to GELTING.

6: Ch-(H). A,C.?. In Greenland this species seems to be represented by a
pronouncedly arctic, possibly somewhat continental type; at its S. L. in W. G. it
occurs only inland and seems to be lacking in SE. Greenland. Exmax, however,
calls it “subarctic” (1933, p.342) and wonders at its distribution in Greenland. She
records the species in Ireland, which seems very strange compared with the Green-
land distribution.

104. Draba fladnizensis WULF.

1: n =8 (Hemwnorx 1927). Together with D. lactea forms a natural group
(collective species), the units of which are difficult to distinguish from one another
in nature (cf. Sorensen’s and GevLrine’s works, and FErvaLp 1934 b, p. 288).

2: Arctic-alpine. E. Greenland, Spitzbergen, Northern U. 8. 8. R., mountains
in Eurasia, and some places in N. Am. (see Exvax 1932, pp. 436—437).

3—4: E. G. only, between 74°37 and 70°25" (Cape Stewart), according to
GELTING.

5: Damp soil, snow-covered (SORENSEN).

6: Ch-(H). A,T.

105. Draba lactea Apams.

2: Circumpolar, high-arctic (Exyax 1932, pp. 436—437).

3—4: In W. G. between 82°43" and 62°50’, in E. G. between 76°48" and 69°0H"
(interior of d’Aunay Bay, T. B.). Fr. L. in W. G. in 66°30’, south of which only
inland and high-alpine (Jensen nunataks). The hybrid D. lactea X rupestris was
found in Wiedemann Fjord (68°33", T. B.) and D. lactea X nivalis in the interior
of Kangerdlugssuaq (68°20°, DEvoLp & SCHOLANDER).

5: Damp, snow-covered heath (T.B. 33 b, Table 19).

6: Ch-(H). A,T.

106. Draba nivalis LILJEBL.

1: n = 8; “D. fladnizensis X nivalis” also has n = 8 and fully normal meiosis.
(HemLBorx 1927).

2: Circumpolar, arctic, alpine (see Simmoxs 1913, p. 94). NB. NE. Iceland,
northern Newfoundland, Gaspé peninsula.

3—4: According to Exmax (1933) in W. G. between 79707 and 60°18’, in
E. G. between 79°20" and 61°18’. Rare south of 64° in W. G. and most frequent
inland. Southern Fr. L. in E. G. may be put at 68° ( Kangerdlugssuaq; four localitios,
DevorLp & ScHoLaNDER, T. B.).
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5: On mostly dry, wind-exposed soil (GELTING). Observed in herb-field in
the interior of d’Aunay Bay (T. B. 33 b, Table 10, No. 20).
6: Ch. A,C,?

107 and 108. Collective species: Draba altaica + D. subcapitata.

On this collective species see Exman (1934). The two species (races?) are said
to be distinguishable only when cultivated. There are transitional forms in certain
regions.

107. Draba altaica (C. A. MEY) BUNGE.

According to GevtTing (1934, p. 81) this Asiatic species occurs in Greenland
between 74°07’ and 70°23’. Regarding the total range of the species see Exman (L. c.)
and Buscu (1919, p. 329).

6: Ch. A,C,(?).

108. Draba subcapitata S1MMONS.

2: Arctic N. Am., Greenland, Spitzbergen, Novaja Semlja, north coast of
Siberia (map in Buscu 1919, p. 345).

3: Map in GErTInG (p. 280).

4: A type, determined as D. micropetala X subcapitata(?) was collected by
the 7th Thule Exped. at Cape Dalton (69°25°). For other localities, see Exman (1. c.).

5: Naked sandy or clayey soil. (GELTING).

6: Ch. A,TC.

C. Southern Species.
109. Draba aurea M. VAHL.

1: n== 32 (Bocuer 1938 b). On the variation see FErRNALD (1934 b).

2: Alberta and Brit. Columbia southwards to 8. Dakota and Utah. North
Labrador and Ungava. Greenland.

3—4: According to Exman (1934) N. L. in W.G. 71°20’, in E. G. 70°30".
From a perusal of the locality list in Exman it appears that the species is pro-
nouncedly continental, most frequent inland in all W. G., 8. G. and E. G. (cf. Kruuse
1905, p. 162, 1906, p.233). Of localities in extreme situations there are Preste-
fjeeldet at Holsteinsborg (W.G.), Cape Warming (67°02’) and Karqa (61°17’) in E. G.

5: On dry, gravelly, south-exposed slopes that are wet in spring. Often high
up (see Kruuse 1912, p. 92). In the continental willow scrubs in Scoresby Sound.
In S. G. in scrub, lichen heath and on gravel slopes.

6: H(-Ch). S,C.

110. Draba incana L.

1: n = 16 (HemwBor~ 1927).

2: W. Am. (according to Macoux), NE. Am. westwards to the Great Lakes
(map 10 in FErnaLD 1934 b), Greenland, Iceland, Faroes, British Isles, Scandinavia
{here most frequent in coastal regions, more alpine in the interior; also occurs in
the pelagic islands). Southwards to Denmark (to 56°45’), Smaaland, Oesel, Estonia,
Finland. Also in the mountains of S. Eurasia, Central Russia, Central Asia.

3: N.L.in W. G. 70°, in E. G. 66°18’. On both coasts northwards only inland.
In W. G. common south of 65, also common in the coastland south of 64°. Not
common in E. G. Fr. L. eastwards in long. 44° W.

4: The localities are to be found in Exman 1935, p. 355. Unfortunately a few
errors have crept into Exma~’s list. The N. L. is given as 66°20°, “Akivdlorigsek
N. Hartz 1902”; this must have been intended for loc. Akiliariseq (Kruuse 1902);
this locality is identical with Pikiutdleq Island (written as Pidkulek Island). A
record is also cited from “Southern Angmagssalik Distr. (sec. T. Bocher)”, which
unfortunately is due to an error in the writer’s List of Plants (T. B. 33 a), where
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the figure 2 should have been under the heading M. Besides, the species has also
been found in Southern Angmagssalik District. as a sterile specimen in the willow
scrub at Angmagssalik Colony (determined by Mrs. Exkyuay as D. aurea vel incana)
is undoubtedly D. incana, as appears from comparisons with sterile shoots on
D. aurea and incana. South of Angmagssalik the two localities Kangeq (61°22” and
60°52’) are one and the same locality; the error arose from DevoLp & ScHoLaNDER,
who placed Vahl’s Kangeq on Cape Discord (see SEipExFapEN Plate I, and Plate
XVI in Medd. om Grenland Vol. IX).

5: Northwards in herb-fields in the interior, most often on shifting ground
(screes). In S. G. in willow scrub, on gravelly slopes and in fell-field.

6: H. S,T.

111. Draba rupestris (R. Br.) 'LixpBL.

1: Very polymorphous (var. kebecarpa and var. leiocarpa Lindbl.). HEILBORN
has counted n = 24 and = ca. 24 for five types belonging to D. rupestris. Forms
bastards with D. cinerea. nivalis, lactea and perhaps crassifolia.

2: E. Am. (map in FerxaLp 1934 b, p.293), Greenland, Iceland, Faroes,
Scotland, Scandinavia, Spitzbergen, Novaja Semlja.

3: N. L. in W.G. 70°20" (large valley Ntugssuaq. Porsild), in E. G. about
70°48" (NB. according to Ekmax’s identifications). Typical D. rupestris has not
been found more to the north. Fr. L. northwards (see T.B. 33 a, p.7) in about
68°40’, southwards about 65°30’.

4: 70°48" (Hurry Inlet, Jameson Land, Kruuse), 70°30" (Cape Hope, 7th Thule
Exped.), 69°45" (Turner Sound, Kruuse), 69°33’ (fjord north of Cape Dalton, T. B.),
69°25” (Cape Dalton, Kruuse, T. B.). 68749" (Store Glacier, Amdrup), 68°44’ (valley
at Cape Daussy, T. B.), 68°33" (Wiedemann Fjord, T. B.), 68”15’ ( Kangerdlugssuaq,
Loc. B, Devold & Scholander, T. B.). 68°10" (Mikis Fjord and Skeergaard peninsula
(T. B., 7th Thule Iixped.), Amdrup Fjord (Devold & Scholander), 67°48" (North
Aputitéq, Amdrup), 67°16" (Nugalik, Kruuse), 67" (Cape Warming, Kruuse), 66°35"
(Nanertalik, Kruuse), 66°20” (Tugtilik, T. B.).

In Angmagssalik: 20 localities (Kruuse): Cape Wandel, Nigertussoq, hanger-
dlugssuatsiaq, Sarfakajik, Tunoq, Ikerasaussaq, Misugtoq, Sieraq, Qingaq, Angmagssi-
vik, Qingorssuaq, Quarmiut, Amagaq in Sermilik, Akiliariseq, Stone Island, Andva,
Tasiussaq, the principal settlement, Agdlue, Cape Dan. In addition, 8 localities arc
mentioned in Table 6, page 36—37 (7th Thule Exped.). In SE. Greenland only 9
localities given in SEipDENFADEN and DevorLp & Scuoraxper. In 8. G.: Prince
Christian Sound (Vahl), locality south of Nanortalik {7th Thule Exped.), Juliane-
haab (Vahl), Arsuk Store, Ivigtut and Sermiliarssuk (Rosenvinge, Hartz).

5: Occurs in communities of many kinds, from willow scrub to heath and
various kinds of fell-field (screes, moving soil). Also on manured soil near Eskimo
ruins (mostly in snow-patch vegetation). See T. B. 33 b, Tables 3, 13, 22, 23 and
p. 48).

6: Ch. A,TO,(?).

112. Eutrema Edwardsii R. Br.

2: Circumpolar, high-arctic; also the mountains of Central Asia. Furthermore
occurs on the Aleutians (according to map in FerxaLp 1929, p. 1498).

3—4: From northernmost Greenland southwards to Disko (at the new coal
mine, A. E. Porsild), in E. G. to 70°50" (Kalkdal see GeLTiNc 1934, p. 82).

5: On dry heath, in bogs with a substratum of moving soil, calciphil (GeLTiNG,
SGRENSEN).

6: H. A,T (C? in Greenland).
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113. Lesquerella arctica (WorMskJ.) WaTsoN.

2: See map fig. 51.

3—4: 8. L. in W. G. 69°, in E. G. 70°05” (Qingua in Gaasefjord, Hartz 1895 b,
p. 245). Southwards on both coasts, only inland.

5: Dry rock clefts, dry gravelly slopes, in continental grass heaths (together
with Cobresia Bellardi, Carex nardina, Calamagrostis arundinacea V. purpurascens,
see GeELTING 1934, p. 82).

6: Ch-(H). A,C,.

114. Radicula islandica (OEpER) ScuiNz & THELLUNG.
1: n= 8 JareTzky (1932).
2: In many forms spread over most parts of the earth (less S. Africa).

y a
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Fig. 51. Total area of Lesquerella arctica (dotted areas
(partly after ToLmatcuev 1932, p. 53 and Fer~xaLp 1933, pp. 268—269). Also the
total area of Subularia aquatica (black areas and black dots) after FErNALD, 1926 a,
Donat 1928, and HuLrén 1928; a subarctic, North-Atlantic, probably also North
Pacific species (in West America and Central Asia alpine). The stippled line indicates
the southern limit of the rainless Arctic region (after Korrex, 1931, Table VII).

3—4: Extremely rare in Greenland. In S. G. in the interior of Igaliko, Tunug-
dliarfik and Arsuk Fjord. Also in the interior of South Strem Fjord (I. A.D.Jensen).
5: On lake banks, in dried marsh.

6: Th. S,T.

2: See map fig. 51. 115. Subularia aquatica L.

3—4: Only two localities on the outer coast at Angmagssalik colony (Berlin,
Kruuse), and Frederiksdal (Berlin) and Taserssuaq in Tasermiut Fjord (Hartz,
Porsild), both in S. G.

5: On Subularietum aquaticae see Krvuse 1912, p. 106.

6: Th. §,0,.

Droseraceae.
116. Drosera rotundifolia L.

1: n = 10 (RosexBERG 1909, BeEnre 1929, Nakasima 1933). The Greenland
type is particularly small (see description in Rosexvinge 1892, p. 667). On races
see Hurtex III, p. 5.

2: Circumpolar, subarctic-temperate (see HuLtéx 1. c.).

3—4: Only at Igaliko (60°59’) in S. G. and perhaps at Ivigtit (see Rosex-
VvINGE L. c.). Was scarcely imported by the Norsemen (PorsiLp 1932).

5: In marshy places, especially in Sphagnum.

6: H. S,T.
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Crassulaceae.
117. Sedum acre L.

2: Eurosiberian, wide-ranging species (WaNGenriN). Eurasia as far as Altai,
Asia Minor, N. Africa. Westwards to Iceland (not the Faroes), East Greenland,
introduced by man to N. Am. Lacking in the interior of Finmarken in Norway.

3-—4: See map fig: 52. NB. only in E. G. between 65°30" and 66°. In addition
to the four localities mentioned by Kruuse (1912, pp. 194—195), Umivik Island

ANGMAGSSALIK

Rpredeiarss vod Condatid Justid Aldentas D30

Fig. 52. Sedum acre L.

(65°39", Bogvad on 7th Thule Exped. 1933). Should have been included among the
easterly “unicentric” species in GeLTING 1934, p. 264.

5: In seaweed on the beach, on rocks by the sea.

6: Ch. S,0(?) see p. 267.

118. Sedum annuum L.

1: n =11 Bocuer 1938 b.

2: Greenland, Iceland, Scandinavia, Finland, Arctic Russia, Urals, Pyrennces,
Alps, Caucasus. ScuréTeEr (1908, p. 539) describes it as an alpine, north-luropean
species “deren Schwergewicht wohl im eurasischen Gebirgstraktus ruht”; Srerres
(1924) also considers that it came from the mountains of Europe.

3—4: See map fig. 53. N. L. in W. G. 65°10/, in E. G. 68°33". Fr. L. in W.G.
62°30%, in E. G. 66°20". In T. B. 33 a the irregular distribution is connected with
an immigration from the east, but the climate undoubtedly contributes as an area-
restricting factor. There is a marked parallelity between the limits of the species
and the course of isohyets and January isotherms. According to AxpErssox &
BirGer (1912, map 28) the species has made its way right up to North Cape along
the coast of Norway, whereas along the east coast of Sweden it reaches only to 63°
Thus in Greenland and Scandinavia it is limited on the north by a line connecting
points with a temperature difference of about 20” C. between the coldest and warmest
months (cf. fig. 5).
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5: In both Greenland and Scandinavia decidedly a south-slope plant (see
A~npERssoN & BirgERr, l. ¢.). In Wiedemann Fjord (68°83’) it was seen as dominant
in small patches in the screes just below vertical, south-exposed basalt crags, but
only at places where there was no drip from above. There it must be covered with
snow in winter. It was also seen in young herb-field (immigrated on shingle) (cf. T. B.
33 b, Table 8 and p. 49). DEvoLp & ScuorLaxpEr found it on such a slope at Amdrup
Point in Kangerdlugssuaq. In 8. G. it occurs on sunny rocks, in gravelly screes and
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Fig. 53. Sedum annuum L.

in scrub on southern slopes (Rosexvinge). Thus everywhere it is distinctly a dry-
soil plant, in South Europe too, where Frooin (1926) records it at 1600 m on the
Pyrennees together with Juniperus communis, Festuca ovina, Thymus serpyllum,
Potentilla verna and Helianthemum canum. On Sedum annuum-sociation in Semper-
vivetum arachnoidea in South European mountains see Cuopat & A~xanp 1936
{including Veronica fruticans, Sazifraga aizoon and Potentilla verna).

6: Th-(H) (according to ScurOTER it can winter with small rosettes just above
the root). §,0.

119. Sedum roseum (L.) Scor.

1: n =11 (Levax 1933). On the island of Nanortalik in 8. G. J.Vahl found
var. hermaphroditum LGE.

2: According to Huvtéx (III, p. 8): “*?Eurasiatic transgressing into Eastern
and Western America, not reported from the arctic American Archipelago”. This
agrees with FErxaLD (19254, p. 267), but not with Lip & Zacuau (1928), who report
it from arctic American continent and archipelago. Macoux & Houm (1921) record
it on the north coast of Alaska at long. 144° W. It would seem that the species
occurs, but very sporadically, along the Arctic coasts of both America and Asia.
Its main area is the regions about the northern part of the Atlantic and the Pacific.
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It also ranges widely in mountain regions on the continents. In east U.S. A. it is
very rare and scattered, according to Wuerry (1934): “on n. facing cliffs, cool,
moist humus pockets in mountains”.

3: See map fig. 54. N. L. in W. G. 69” (the two northernmost localities doubtful),
in E. G. 75°. Fr. L. in W. G. 68" (not sharp), in E. G.? (at any rate very common
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Fig. 54. Sedum roseum (L.) Scor.

up to 69°). Possibly the irregular area is due to the history of its immigration (see
above) in conjunction with climatic conditions similar to those touched upon under
Sedum annuum. Both in Greenland and in Scandinavia (Lip & Zacuau) the species
is most frequent in the most oceanic stretches. Indeed, it is particularly frequent
in the Faroes, and occurs in Ireland, even in the lowlands.

4: Common in Scoresby Sound (Hartz); also common on the Blosseville
coast, but most frequent as a south-slope plant. From 67° southwards it is every-
where, even on extreme skerries.

5: On rocks, in scrub, high-perennial fields, herb-fields, luxuriant Empetrum-
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Vaccinium heaths, on manured soil, rarer in snow patches and open fell-field. In
Mikis Fjord observed here and there as dominant in high-perennial fields (see fig.
147), often together with Alchemilla filicaulis and glomerulans (and see Tables in
T. B. 33 b).

6: H. S,0,. .

120. Sedum villosum L.

2: Greenland, Iceland, Faroes (very common), Norway (rare, and with disjunc-

tive distribution, Norpuacen 1935), Sweden (rare!), Scotland, England, Germany,
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Fig. 55. Sedwm villosum L.

Lithuania, Poland, Austria, Alps, Italy (Piedmont), Spain, Atlas mts. (as var.
aristatum EmB. & Mairg, according to Spicelegium Rifanum 1927, pp. 27—28).
WangeriN (1932) classified it as a montane, European-West Siberian species with
sporadic occurrences in the lowlands of North Europe. It also occurs, however, in
517 in Labrador and the St. Lawrence region (FernxaLp); thus it is also amphi-
Atlantic.

3—4: See map fig. 55. N. L. in W. G. 70°40’, (Porsild) in E. G. 68°48’ (T. B.).
In E. G. it is distinctly a south-slope plant, and the same holds good of the Disko
region.

5: Especially on humid south-facing rocks, in wet clay among boulders on
southern talus slopes, along runnels through herb-fields. On the Faroes many places
in the wet gravel on the hills, not south-exposed there. Fries (1925) counts it as
“kalkstet” (with:?) in Scandinavia. Certain circumstances in its distribution might
indicate that its edaphic factors governed its rare occurrence in certain parts. On
the basalt of Iceland, the Faroes and East Greenland (south of 6833’} it is common;
on the other hand it is rarer in regions with Archaean predominating (not found in

106 8
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all SE. Greenland! Rare in Scandinavia!). In Angmagssalik the species is not com-
mon; some of its localities there are on rocky ground of basic types (for example
Nigertussoq, where it was found by Kruust on an eruptive dyke together with
plants such as Wocdsia alpina and Polystichum lonchitis. Its occurrences west of
Cape Farewell are in a gneiss-granite region; nothing is known. however, of the
Py-values of the spot itself.

6: Th-H (most frequently H, according to Norpuacex 1922). S,T(0,).

Saxifragaceae.
121. Saxifraga aizoides L.

1: n=— 13 (SkovsTEp 1934, Bocuer 1938 b). ExcLEr & IrmscuEr (1916)
count it as a typus polymorphus. The Greenland material is very homogeneous;
var. aurantia Harty. occurs in 8. G. alone.

2: Arctic-alpine. Arctic America, northern Rockies, Greenland, Iceland,
Scotland, England, Ireland, Spitzbergen, Scandinavia, Novaja Semlja, Arctic Russia,
Europcan mts. Lacking in E. Siberia and near the Bering Sea.

8—4: See map in GeELTING (1934, p. 283). N. L. in W. G. at about 72° according
to GeLting’s map, 78° according to SiMyoxns (1909), PorsiLp (1920). N. L. in K. G.
75°18’ (according to GEeLTiNG; it is curious that in the same paper GeLTING puts
the northern limit at 74°30’ (p. 119)). In W. G. GELTING’s map must be supplemented
with Upernavik (72°47, Consp. Fl. Groenl.), Igdlorssuit on Ubekjendte Island (Pon-
s1iLp 1912), Alangarsuak (68°10’, Kruuse), the island of fkatoq at the Frederikshaab-
glacier (62°40’, Consp. Fl. Groenl. I1), Kangérssuk (61°30’), Iua (59°52’, see Consp.
Fl. Groenl. III). In E.G.: Qordlortog in Tasiussaq (65°39, Kruuse 1906); north of
Angmagssalik there is only one dot at 66°20’; the plantwas found there both in Tugtilik
(T. B. 33 b) and on the nunatak between Steenstrup’s north and south glacier (66°27",
Kruusge 1912). All these localities are near the outer coast. GELTING considers the
species to be a southern and continental one in the whole of Greenland; as will be
seen this is not in accordance with the facts; only at its northern limit does the
plant prefer the warmer interior. In Kangerdlugssuaq it has been found only near
the outer coast (T. B. 33 a, p. 26). SEIDENFADEN, too (1933, p. 67) takes it to be
“doubtless continental”, and writes “if present in the area it is probably restricted
to the inner fjords”. That prophecy has not been fulfilled, for DEvoLp & ScrHoLaxbER
found it in the same region near the outer coast. I do not think its rare occurrence
in SE. Greenland is mainly caused by climate, but rather by edaphic and historical
factors. It is possible that a gneiss region of oceanic character like SE. Greenland
does not provide many suitable growing places for the species, which both Frirs
(1925) and Sorexskx (1933) consider to be a calciphilous plant!). In addition, it
occurs in the Angmagssalik region in the localities which are particularly rich in
rare species with disjunctive distribution. Its occurrence on the nunatak in Steen-
strups Glaciers is especially interesting. Kruuse (1912) writes “On its north side
the nunatak Ikerssuaq has a gigantic wall 700 m high, only at the middle bordered
by a talus but otherwise dropping right into the sea. The talus reaches up to a height
of 400 m, and above this rises the steep wall, which has only very few clefts and is
quite inaccessible. No plants were found there except, strangely enough, in a crack
the rare Saxifraga aizoides”. We may imagine that the plant has grown in the cracks
of the mountain since very ancient times, perhaps since pre-glacial times; it has
not had much chance of spreading from there on account of the chemical nature of
the soil during present climatic conditions and the consequent competition by other

1) The larv'g‘e‘ number of occurrences in the interior in S. G. is presumably the
result of the calcareous soil there (see p.24).



11 Biological Distributional Types in the Flora of Greenland. 116

L3St V.t reaich o

Fig. 56. Sazifraga aizoon Jacq.

plants. But it is remarkable that it has not been found on the basalt of the Blosse-
ville coast!

5: Neither the total area (NB. occurrence in South Iceland, the lowlands of
Ireland, and pelagic islands in West Norway (see NorbpHAGEN 1917, pp. 114—
116)), nor the ecological conditions of the species argue that it is continental. In
Tugtilik the writer saw it in moss in the springs together with the oceanic-arctic
species Sazxifraga stellaris and Deschampsia alpina. In Norway at Finse it grew
in south-exposed wet slopes together with Archangelica-Alchemilla vegetation and
in the Alps at Kreutzeck (lime!) the writer saw it in moss together with Saxifraga
stellaris and S. rotundifolia.

6: Ch. A,T.

122. Saxifraga aizoon JacqQ.

1: n = 14 (SkovsTED 1934). Varies only little; var. robusta ExcL. is rather a
modification.

2: E. Am. from 73° to 44°, westwards to the Great Lakes, Greenland, Iceland
(rare), Norway (very rare, see NorDHAGEN 1935, p. 125). The mountains of Europe.

R*
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It is if anything an amphi-atlantic species, whose centre should be in South Europe
(where it varies most (ENGLER, SCHROTER)).

3—4: See map fig. 56. N. L. in W. G. 74°30’, in E. G. 71°20". Fr. L. in W. G.
?71°, in E. G. 68°20". Prefers warm sunny slopes and therefore increases in frequency
with the distance from the coast (see Godthaabsfjord, Kangerdlugssuaq, Scoresby
Sound). Does not occur on the outer islands in S. G. (Rosenvinge). The many
outer-coastal localities in the Angmagssalik region are not all skerries, but lie some-
what in the fjords in sheltered places.

5: In Mikis Fjord-Kangerdlugssuaq observed especially in heath, most fre-
quently rather high up, both in Empetrum-Vaccinium heath with rock outcrops
and in alpine localities together with Cassiope tetragona and Arnica alpina (locality
59, 7th Thule Exped.). Also on shelves and in clefts in vertical cliffs.

6: Ch. A.,C, or A,TC,.

123. Saxzifraga cernua L.

1: n = about 33 (SkovsTEp 1934). n = 25 (Cui1aruct 1934). The species does
not fructify (see TH. REsvorr 1917); its pollen is sometimes very heterogencous.

2: Circumpolar, arctic-alpine (for more complete details see HurtiEn III, p. 18).

3—4: From North Greenland to South Greenland. Rare south of 64° in W. G.,
south of 656 in 1. G. In Kangerdlugssuaq all localities except E. Also common in
Angmagssalik, south of which it is rare (Kruuse, 7th Thule Exped., Devorp &
ScuoLannir, PorsiLp).

5: Most frequent in snow patches and on moving soil. Scattered in wet herb-
fields and heaths, and loose screes (T. B. 33 b, Tables 9, 10, 12, 13, 19, 22, 23, 26,
28). Also very common on manured soil (Kruuse 1912, p. 285).

6: H. AyX.

124 and 125. Collective species: Sazxifraga caespitosa L.

Of the many types there are in Greenland ssp. eucaespitosa and ssp. decipiens,
according to ExcrLEr & IrMscuer (l. c.). The latter race was cytologically examined
by Skovstep (1. ¢.), who records n = 28 (besides some other numbers). Ssp. eu-
caespitosa has n — 42 (Bécuer (1938 b), material from Cape Dalton in E.G.). If we
may venture to judge from the variation in the Greenland material of this collective
species, there will presumably be other types than those named (there are dwarf
types and types with a height of 25 cm). S. caespitosa var. palmata, f. eupalmata
(determ. Engler & Irmscher) was found by Hartz at Taserssiip Qingua in Tasermiut
Fjord in S. G. (in moss by a waterfall).

124. Saxzifraga caespitosa ssp. decipiens ExcL. & IRMSCH.

Occurs in Greenland only between the south coastland and the Holsteinshorg
region (see localities in ENGLER & IRMSCHER).

125, Saxifraga caespitosa ssp. eucaespitosa Excr. & IrmscH.

2: Circumpolar, arctic-alpine.

3—4: Widespread over all Greenland. Decreases somewhat in frequency in
the lowlands in S. G. (see PorsiLp 1930, DEvoLp & ScuoLANDER 1933). Is also
common in high-alpine localities (for instance mountain in d’Aunay Bay (69°05)
at 1400 m (J. Jensen), top of Cape Ravn (68°31", 650 m up, Wager), top of Cape
Gustav Holm (66°36", 800 m, Bagvad on 7th Thule Exped.).

5: Frequent on moving soil and gravelly screes (Chamaenerietum latifolii),
scattered in herb-fields, heaths (the high arctic sociations). Also in wind-swept
fell-fields, more rare in snow patches (T. B. 33 b, Tables 13—15, 22, 23, 26, 29).

6: Ch. AyX.
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126. Sazifraga hieraciifolia WaLpst. & KiT.

2: East Greenland, Spitzbergen, Scandinavia (see NorbpHAGEN 1935, p. 104),
Novaja Semlja, Siberia, Bering Sea, Arctic America (in Rocky Mts. var. Rydbergii
E. & 1.). In Europe, apart from Scandinavia, in Auvergne (rare), easterly Central
Alps (rare), Carpathians (fairly common). In South Europe considered to be a glacial
survival.

3—4: In E. G. from 74° to 70°09° (Cape Brewster, Hartz and Kruuse). In
its Greenland area is most frequent in the cold, wet outer regions (Serensen 1933,
GEeLTING 1934, map p. 262). According to Ly~ce (1923) has difficulty in fructifying;
it is therefore possible that dispersal proceeds very slowly. Possibly the species is
pre-glacial in NE. Greenland, immigrated long ago from the East via Spitzbergen
(during that migration and the Glacial Age the plant may have become decidedly
high-arctic, cf. Dryas octopetala).

5: In wet heath, bogs, etc. Snow-covered in winter (SeRENSEN).

6: H. A,T.

127 and 128. Collective species: Sazifraga nivalis + tenuis.

In some cases it is difficult to distinguish S. nivalis from §. tenuis. In the 7th
Thule Expedition’s material especially there are critical types from Mikis Fjord at
Kangerdlugssuaq and from the Cape Gustav Holm region. The writer has collected
a remarkable type from Kraemer Island in Kangerdlugssuag. It is 20 cm high, poor
in anthocyanin and with a very branched inflorescence. It is possible that besides
S. nivalis and tenuis there are a number of other races or microspecies in this species
(for example, S. gaspensis Fern. belongs to it, see FErnaLp in Rhodora Vol. 19,
1917). The chromosome number for S. nivelis is n = 14 according to SkovsTED (l.c.),
whereas §. tenuis has been counted at n = 10 (Bocuer 1938 b). The latter figure
may have originated after a cross between types with n = 7 and n —= 14, as hybrids
with 2n = 21 may give gametes with different chromosome numbers, for example
n = 10 and = 11.

127. Sazifraga nivalis L.

2: Circumpolar, arctic-alpine; southwards to the mountains of England and
Ireland and the Sudetes, but not the Alps.

3—4: Widespread over all Greenland. Fr. L. southwards in W. G. about 64°,
in E.G. 65 (SEIpENFADEN’s remark (1933, p. 68) “a common species’ is based
on 8 localities south of 64"30’, of which only three are from recent collections; un-
doubtedly DevoLp & ScuorLaNDER are right in considering the species as very rare
in SE. Greenland). In S. G. it has been found in both inland and coastal localities.
In Kangerdlugssuaq all localities (except E).

5: In arctic heaths, in moving soil, in snow patches, on soil among boulders
in screes, in moist herb-fields with drippings from above (T. B. 33 b, Tables 9, 21—23,
27, 29—31).

6: H. AyX.

128. Sazxifraga tenuis (WAHLENB.) SMITH.

2: Circumpolar, according to Smitu (1920, p. 201).

3—4: In Greenland almost the same distribution as S. nivalis. Rare in E. G.
south of 65°. In S. G. only Kiagtit in Tunugdliarfik Fjord (Porsild), interior of
Arsuk Fjord (Rosenvinge), Igaliko (Vahl) and Julianehaab (Wormskjold). On the
Blosseville coast not collected on Cape Barclay, but otherwise occurs everywhere,
as does S. nivalis; in Kangerdlugssuaq all localities (except E). Altogether the species
seems to be rather more arctic than S. nivalis.
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5: On moving soil (snow-covered), in clay among scree boulders (observed
especially at Cape Daussy), in snow patches and snow-covered heaths.
6: H. AyX.

129. Sazifraga Nathorsti (Dusix) HavECK.

1: n = ca. 26, unpublished?). The species may possibly be regarded as an
allotetraploid species, arising after the doubling of the chromosome number

13413

of a hybrid Saxifraga aizoides X oppositifolia with n = — g See furthermore

Serensex (1933, pp. 81—83) and Dusin (1901, pp. 36—37 and Plate 6).

2: Endemic East Greenland species.

3—4: See map fig. 4, p. 79 in Serensen (l. c.). In addition to the localities
he gives, collected later by him in Hurry Inlet (70°53’); as far as is known the most
southerly finding place.

5: On humid soil, especially “in river-beds and desiccated ponds. Shows great
ecological agreement with S. aizoides”. (SORENSEN).

6: Ch. AL

130. Saxifraga oppositifolia L.

1: n =13 (SkovsTED l.¢.). Occurs in several types (ecotypes?), see ANnERSSON
& HEesseLman’s studies (1900, pp. 256—26).

2: Circumpolar, arctic-alpine (see HuvLtin III, p. 25). FErRNALD’S map (1933,
p. 7) is defective as regards the distribution in Greenland (NB. not recorded from
North Greenland and large parts of East Greenland).

3—4: Widespread over all Greenland. Fr. L. southwards in W. G. about 62
(not sharp), in E. G. about 65°. SEipENFADEN thinks that its rareness in SE. Green-
land is explained by collectors’ having “considered the species so common that it
was not worth while to collect it”. This is certainly not the case, as the same collector
(Begvad) found the species more northerly in 1933, with steadily increasing frequency
(see also DEvoLp & ScuHoLaxpEer). On the Blosseville coast and in Kangerdlugssuaq
in 100 °/, of the localities.

5: In fell-field and arctic heath types (f. pulvinate), in snow patches, in river
beds (Chamaenerietum latifolii here with a frequency percentage of 80 (f. reptans)).
See T.B. 33 b, Tables 13, 24, 28 and fig. 18 (No. 66).

6: Ch. AyX.

131. Sazifraga rivularis L.

1: n-— 28 (BocuEr 1938 b, material from Jacobsen Fjord, 68°12’). On variation
see PorsiLp (1920, p. 93), Serensex (1933, p. 87).

2: Circumpolar, arctic-alpine (alpine in the Faroes, in South Scandinavia,
Scotland, west side of Rocky Mts., Colorado (Grays Peak, 4300 m); in E. Am. in
White Mts. and Mt. Washington).

3—4: N. L. in W. G. about 79° in E. G. 77°36’ (but undoubtedly occurs still
more to the north). Southwards on the east coast becomes somewhat less common,
but becomes rare only in the lowlands in S. G. (PorsiLp 1930). It is extremely
common on the outer coast between 70° and 64° (see Table 6 and Kruuse 1912,
pp.194—195 and 202). In Kangerdlugssuaq all localities except E. More rare in the
interior of Scoresby Sound and Sermilik at Angmagssalik.

5: In moss in springs, on vertical wet cliffs. Very frequent in snow-patches
that last long (T. B. 33 b, Table 27, fig. 21 right).

6: H. A.J(Ag?).

1) Material from N E. Greenland collected and fixed by Mag. sc. Th. Serensen.
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Fig. 57. Solid dots: Saxzifraga foliolosa R. Br. Open rings: Saxifraga stellaris L.
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132 and 133. Collective species: Saxifraga stellaris +- foliolosa.

Sazifraga stellaris according to EnxgLeEr & IrMscHER is a Typus polymorphus
(recorded in as many as 18 “formae’). Within the collective species we know the
chromosome numbers for S. stellaris, n = 14 (SkovsTep 1934, Bocuer 1938 b) and
for . foliolosa (— S. stellaris v. comosa), n = 28 (Bocuer 1. c. Material from Lap-
land, fixed by Dr. Th. Arwidsson).

It is not without some hesitation that the writer places S. foliolosa and S. stellaris
to the same “collective species”. Perhaps these species are so different from each
other that they ought to be treated separately. It is difficult to imagine that S. fo-
liolosa is an autotetraploid species, arising out of a doubling of the chromosomes of
a S. stellaris race; the ecology and morphology of the two species (see ScuoLANDER
1934, pp. 20—21 and fig. 5) are too different for that.

132. Sazxifraga foliolosa R. Br.

2: Circumpolar, high-arctic-alpine. Possibly the race occurring in the Alps
is not identical with the circumpolar plant {see Hrar IV, 2); there it does not ascend
the mountains so high as 5. stellaris.

3—4: See map fig. 57. S. L. in W.G. 61°35" (rock caves in the interior of
Neriaq, Iartz), in L. G. 69°25" (Hartz, Kruuse, T. B.). Northwards it is more an
outer-coastal species, where it keeps to the many snow patches and relatively wet
localities. At its S. L. in . (i. it also occurs commonly in the interior (“everywhere
in Scoresby Sound”, Hawrrz). In W. G. it is very frequent in the Disko region, in-
cluding the islands in Disko Bay; in Godthaabsfjord, however, it is distinctly most
frequent in the interior, and here it is high-alpine (TraPNELL 1933).

5: Boggy ground, snow-patches, wet soil (see T.B. 33 b, fig. 26 A, 2).

6: H. ATC.

133, Saxifraga stellaris L.

1: The East Greenland material displays very great variation with regard to
height, anthocyanin content, etc.

2: Labrador (ABBe 1936), Greenland, Iceland, Faroes (particularly common!
in moss in the brooks right down to the lowlands), Scotland, England, Ireland (com-
mon mountain plant together with Salix herbacea), Scandinavia, Pyrennecs, Sicrra
Nevada, Corsica, Alps, northern Apennines, Carpathians, Balkans.

3—4: See map fig. 57. N. L. in W. G. 67°50" (Porsild)?), in 1&. G. 66 58’ ( Kruuse).
Fr. L. northwards in W. G. 65° (applies to the coast zone!), in I5. G. about 66 20"
Lacking in the interior of Godthaabsfjord and Sermilik at Angmagssalik. Iixtremely
common on the east coast south of 64°. Found by the 7th Thule Expedition on the
skerries southwest of Angmagssalik.

5: On boggy ground, on wet soil along lake banks, in snow-patches and herb-
fields of snow-patch character (see Rosexvince 1892, T. B. 33 b, pp. 99, 102 and 104).

6: H. S,0.

134. Saxifraga tricuspidata Rotr.

2: N. Am.: north coast of Alaska (eastwards to about long. 150° W. according
to Macoun & Howrwm), arctic Am. archipelago (widespread, see Simymoxs 1913),
Labrador, and also Rocky Mts. Greenland.

3: See map in GevrriNg (1934, p. 268). In W. G. between 80° and 64°. South-
wards rare and only in the interior. In E. G. between 71°45” and 69°05" (7th Thule
Exped. locality 60).

4: To GevtiNG’s map the following must be added on the east coast: Ienry
Land at 940—1000 m above sea level (Hartz & Kruuse 1911, p. 352), Cape Barclay

1} Possibly rather more to the north (see PorsiLp 1920).
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(69°15%) and the bay behind Cape Barclay (69°16’), (see T. B. 33 a, p. 14; 33 b, p. 6).
And also the above locality 60 from the 7th Thule Exped. 1933.

The distribution in E. G. is very interesting (see fig. 58). According to GELTING
a typical relic-area. But it is rather a problem why he calls a distinctly bicentric
species tricentric. It seems curious that this pronouncedly arctic plant does not
range higher towards the north in E. G. If it were a survival from pre-glacial times,
one would have expected to find it in the areas which GELTiNG assumes to have
been *“unglaciated” (see Gerting’s fig. 40). In the localities where the writer saw
it the plant lived a wretched existence (in most cases it was vegetative and quite
small). It was growing in the screes right below vertical cliffs on outer capes or
mountains, places which it is difficult to imagine could have been glaciated. The

Fig. 58. Sazifraga tricuspidata Rorte. in E. G.

writer imagines that the species (cf. the distribution of Arabis Holboelli) just prior
to the Ice Age has reached across the Greenland continent to the Scoresby Sound
region. This small East Greenland stock was thereupon isolated from the rest by
the inland ice. Conditions during the Ice Age caused a loss of biotypes, so that only
a high-arctic race remained; now it cannot make its way farther south or into the
warm, formerly ice-covered interior of Scoresby Sound, but possibly is on its way
northwards?!). However, all this is theory; for further elucidation the East and West
Greenland stocks must be compared by cultivation experiments.

5: At Cape Dalton in Cassiope tetragona heath. At Cape Barclay on dry spots
in the screes. In W. G. too it grows most frequently on dry soil.

6: Ch. A,C.

135. Parnassia Kotzebuei Cu. & ScHL.

2: Round the Bering Sea, N. America, Greenland. The area is much divided, for
the species is lacking in the central parts of Canada (map in FErvaLDp 19254, p. 248).

3—4: See map in T. B. 33 a, p. 50. Only in the interior of S. G.

5: In sandy river valleys (ROSENVINGE).

6: H. S,T.

Rosaceae.
136. .Aichemilla alpina L.

1: In Greenland only as the agamo-type A. eualpine Ascu. & GRABNER.
2: See fig. 59. Further details in Lip & Zacuau 1928.

1) Perhaps the loss of biotypes has meant that it cannot spread at all under
present conditions.



122 Tyce W. BOCHER. 11

\ . |
.

-4
n

]

Fig. 59. Total area of Alchemilla alpina L. NB: It is probable that other races than
A. alpina eualpina occur in 8. and SE. Europe (cf. Lip & ZacHAU).

3—4: See map fig. 60. The distribution in Greenland conforms very well with
that in Scandinavia. There it is a typical oceanic, arctic-subarctic species, in the
south mainly in the coastal regions (HArp av SEGERsTAD 1924), and in North Scan-
dinavia decreases in frequency from NW. to SE. (Lip & Zacuau). In Greenland
the species is most frequent in SE. and S. Greenland. Its N. L. in W. G. lies in 67°15

Fig. 60. Alchemilla alpina L.
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(not found again more northerly at Godhavn, PorsiLp 1920). N. L. in E. G. 68°33°
(T.B. 33a). Fr. L. in W.G. 64°,in E. G. 67°. In Godthaabsfjord in W. G. PorsiLp
found it in one locality only, in the outer part of the fjord (where it was rare). The
locality Ujaragssuit in the interior (Iversen) is high up the mountain in a snow-
patch. In the more northerly Angmagssalik on the east coast Kruuse found the
plant in 78° per cent. of the localities. At its northern limit on the Blosseville coast
the species was a pronouncedly southern-slope plant. In Kangerdlugssuaq it was

Fig. 61. Alchemilla-alpina soc. in Blomsterdalen at Angmagssalik. The close patches

of Alchemilla vegetation are surrounded by Carex-rigida soc. (often rather lichenous)

and Juncus trifidus soc. (with lichens). The “white” flowers are Campanula rotundifolia.

The vegetation is comparable with that referred to by W. G. SyitH (in TANSLEY
1911, Plate XXVII a) as “alpine grassland” in Scotland.

found only in the outer part of the fjord (see fig. 141). In Angmagssalik it is already
alpine (locality 26, 7th Thule Exped.) and in S. G. it extends out to the inclement
skerries.

5: In luxuriant south-exposed herb-fields and Empetrum-Vaccinium heaths.
Forms patches of Alchemilletum alpinae (see fig. 61). In S. G. also in lichen-grass
vegetation and open scrub (see T. B. 33 b, Tables 8, 17, 18, 20, p. 55 and fig. 2 on
Plate 1).

6: Ch. S,0.

137—141: Collective species: Alchemilla vulgaris L.

The following apomictic microspecies may be included in this collective species.

As long as there have been no cultivation experiments with types such as “A. pseudo-



et
P

124 Tyce W. BocHER.

gmlm vilm el :]‘"‘1‘ 1[3. 1(1‘"1‘ 1y ;Ialx‘;_'.ﬂs'ﬂs" 7 18 19 “2'0'2‘1%

T
AR

lmpm

mp :‘lv'j«.. '.ﬂ'l‘ﬂ;;
g

mp
9/

Thoto I‘ .
Fig. 62. Alchemilla glomerulans (var. pseudomicans). Uttental Sound in Kangerdlugs-
suaq, 68°12’. Herb-field below south-exposed cliff.

micans” (fig. 62) and .1. minor var.denudata (fig. 65), to ascertain that these are
not modifications, the writer considers it most correct to place them as “varieties”
of the nearest species. For 4. glomerulans the chromosome number is n = ca. 32
(Bocner 1938 b).

137. Alchemilla acutidens (Buser) Linps. fil.

1: The material of this species, from E. G., is very heterogeneous (see DEvoLp
& Scuoraxper’s remark 1933, p. 38, foot-note). There are, firstly, a type that is
scarcely distinguishable from Icelandic and Faroese A. acutidens, and secondly, a
robust type which superficially recalls .1. alpestris Sm. and which was placed to
this species by Krvuse. I consider it very probable that in what at the moment
must be described as A. acutidens are concealed several agamo-types which culti-
vation experiments will make definitely distinguishable?).

1) Ove Danr (1934, p. 358), like LixpBERG, regards . acutidens as a “poly-
morphous species”. He makes special mention of a less hairy form from outer Fin-
mark which, as regards hirsuteness seems to approach .1. alpestris. The latter is
undoubtedly almost identical with the above-mentioned type resembling A. alpestris.
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Photo T. B‘.
Fig. 63. Alchemilla glomerulans. Deviating type from nunatak NW. of Wiedemann
Fjord (68°33’) in herb-field. Size as in Fig. 62.

2: Angmagssalik, Iceland, Faroes (common), Scandinavia (common) Finland
and Russia (scattered), Riesengebirge, Jura Mts., Alps, (see map in LinpBERG 1909).

3—4: Cape Wandel (66°18’), Quarmiut (65°562’), Tasiussarssik (65°37’), Nord-
Fjord at Tasiussaq (65°37’), and also ? Ikerasaussaq (66°) (a doubtful specimen, de-
termined by Scholander as A. glomerulans or A. acutidens). We have the type
like A. alpestris from 66°22’ (Kangerdlugssuatsiag, Nord Fjord (no doubt = S. Bre-
fjord, cf. Kruuse 1912, p. 173) and from Tasiussaq Misugtoq (66°). All collections
are by Kruuse.

5: In humid herb-fields. The type from Tasiussaq Misugtoq in moist, sheltered
high perennial-societies (dominant together with Dryopteris Linnaeana, D. phego-
pteris, Cystopteris and Polystichum lonchitis, see Kruuse 1912, p. 124).

6: H. S,TO.

138. Alchemilla glomerulans BUSER.

1: The typical A. glomerulans is linked with some types which may possibly
be genetically different from it. Whereas typical A. glomerulans is pronouncedly a
meadow plant with a predilection for wet slopes which in summer are drenched
with water, the deviating types grow on drier soil which may be drenched only
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in the thaw period. One of these deviating types was set up by the writer as a new
agamo-type (species) A. pseudomicans, see T. B. 33 a, pp. 16—17. But as it cannot
be separated distinctly enough from A. glomerulans in a morphological sense, and
there have been no comparative cultivation experiments, I shall merely draw atten-
tion to it here as a deviating type of .. glomerulans (it may very well be called
A. glomerulans var. pseudomicans). It differs from .. glomerulans in being smaller,
in that the upper side of the rosette leaves is hairy, in that the flowering peduncles

v

are thinner, reddish (often unilateral) and with nearly adpressed hairs. The lobes

130" Lwgta V # Grosmwich 0

Fig. 64. Alchemilla minor ssp. filicaulis (Bus.) Lh\;B. fil.

of the stipules are reddish, the lobes of the leaves longer and more pointed (sce
fig. 62). It differs from A. micans in being less densely haired on leaves and peduncles
and in the shape of the leaves, which if anything are intermediate between A. glo-
merulans and A. micans.

The type shown in fig. 63 also differs from typical 4. glomerulans. In particular
it has thicker leaves and very broad, short, rounded lobes (as in A. obtusa).

2: Sub-arctic alpine. Greenland, Iceland, Scandinavia, Kola, Finland, Ar-
changel (map in LixpBERG 1. ¢.), in South Europe in the Jura Mts., the Alps and
Pyrennees.

3—4: Perhaps the commonest A.wvulgaris type in Greenland. A map of its
distribution there is given in T. B. 33 a, fig. 10. That map is now obsolete; it is short
of the localities mentioned by SEIDENFADEN (1933) under A. glomerulans and A. pseu-
domicans; also DEvoLp & ScHoLaNDER’s finds and those named in Table 6. N. L.
in W. G, 69°45’, in E. G. 70°15" (in Gaaseland in the interior of Scoresby Sound),
N. L. in the coastland in 68°33’. Fr. L. in W. G. about 67°, in E. G.: 66°36". In
Kangerdlugssuaq only in the coastal regions (Loc. F and G).
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5: Forms extensive high-perennial fields, often in localities where water drips
from above or along runnels cutting through the herb-fields (see fig. 167). Also in
patches in south-exposed, wet herb-fields and in open willow scrub (see T. B. 33 b,
Tables 8 and 12 and pp. 28—30).

6: H. S,TO.

139. Alchemilla minor Hubs,

2: BE. Am. between 51° and 52° (FErNaLD 1925 a), Greenland, Iceland, Faroes,
British Isles, Scandinavia, Denmark. In more southerly Europe mostly westwards
(LinpBERG). Also the Sajan Mts. in Asia (Printz 1921).

Fig. 656. Alchemilla minor var. denudata (Buser). Rosette leaf in natural size. The
hairiest part of the stem and two teeth enlarged.

3—4: Naniseq Fjord only (60°33’) in E.G. (DEvoLp & SchHoLaNDER) and
Julianehaab (60°43’) in S. G. (according to LiNDBERG).

5: ?

6: H. S,TO.

140. Alchemilla minor ssp. filicaulis (Bus.) Linpg. fil.

2: E. Am. between 48° and 52° (Fer~naLDp L. ¢.), Greenland, Iceland, Faroes,
Shetlands, Scotland, Scandinavia, Denmark. South of there mostly alpine. Is more
northerly than 4. minor and ranges rather more to the east in Europe (LINDBERG).

3—4: See map fig. 64. N. L. in W. G. 66°565’, E. G. 69°18’. Decidedly “oblique”
distribution, scarcely owing to historical conditions, for the species has also reached
Atlantic East America. Its northern limits are therefore more determined by climatic
conditions, especially oceanity. The map includes only finds from which there are
specimens in Herb. Cop. and DeEvoLp & ScHorLANDER’s localities.

5: In the two most northerly localities it was growing in moss in springs (at
the northern limit at a hot spring). In Kangerdlugssuag, on the other hand, it formed
high-perennial beds on soil of medium humidity (not so wet as the A. glomerulans
beds). According to Buser “an trockenen Orten der Bergregion” in Switzerland.
See also T. B. 33 b, pp. 31—387, “Alchemilletum filicaulis”.

6: H. S,0.
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141, Alchemilla minor var. denudata (Bus.).

1: A tall, coarse plant with thick leaves. On the point of each tooth on the
rosette leaves is a small, reddish-violet spot (see fig. 65). The peduncle is almost
entirely hairless at the bottom. Petiole and calyx also almost hairless. Like the
peduncles the leaves are entirely light green. The basal part of the calyx is large
and round. On account of the slight hairiness and the large, pale-green leaves it
recalls A. alpestris Su. But as the few hairs are all projecting the type must belong
to the 4. minor group, with which it also agrees as regards the structure and calyces
of the efflorescence. I consider that this type is so different from the other material
of A. minor (ssp. filicaulis) that it should be put down as a separate variety. Possibly,
like certain types named under A. acutidens and A. glomerulans, it represents a
separate agamotype.

3—4: Blomsterdalen at Angmagssalik (65°37°, 7th Thule Exped. 1933).

5: Presumably in herb-fields or along the small streams in the valley.

6: H. S,I.

142 and 143. Collective species: Dryas octopetala - integrifolia.
142. Dryas integrifolia M. VAHL.
1: On the variations see PorsiLp 1920, pp. 104—105, MavLte 1934 b, p. 178.

2: From Bering Strait through N. Am. to Greenland. Southwards in Am.
alpine,see map in FErNALD 19254, p. 323. In the Alps in Europe occurs quite a similar
type: Dryas octopetala lusus Christii Guyor. Guyor (1923) does not consider this
plant to be a relic (in which case it would be D. integrifolia), but that it is a new race
caused by mutation of D. octopetala.

3: See map fig. 67. Widespread in W. G. southwards to 60°50". Fr. L. south-
wards in W. G. in 64°. On FErNALD’s map it is erroneously recorded in SE. Greenland,

4: In our region has a divided distribution. It was found in the interior of
Scoresby Sound {Hartz), Angmagssalik and South Greenland. In the Codthaab
district, too, it is most frequent in the interior, where it is alpine (TrarnrLr). The
small isolated occurrence at Angmagssalik would indicate that there the plant was
able to survive the Glacial Age on some of the highest mountains, where nowadays
it is frequently found together with rare plants such as Cassiope tetragona, Carer
pedata and C. rupestris. From these mountains it has presumably been able to spread
out over the Angmagssalik country, but, being continental, has found difficulty
in extending north and south, where the coastland is particularly narrow. Its
distribution in Angmagssalik is shown in fig. 66.

5: Where it occurs in the coastland it is only in scattered specimens in open
gravelly fields, where competition with other plants has ceased. Farther inland, on
the alpine heaths at Nuk (locality 23, 7th Thule Exped.), locality 18 (7th Thule
Exped.) and the Qingorssuaq region (see Kruuse 1912, p. 81) it is a more prominent
element of the vegetation. When the innermost parts of the district are better
examined its frequency in the interior will presumably become more conspicuous.

6: Ch. A,C,.

143. Dryas octopetala L.

1: Undoubtedly containing several races (ecotypes). On the variation in
Greenland material see especially Hartz (1895 a). Conditions are further complicated
by the fact that in NE. Greenland the species.cannot be distinctly separated from
D. integrifolia. The number of chromosomes for D.octopetala is n = 9. Meiosis
proceeded fairly normally (Bocuer 1938 b).
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2: Arctic-alpine. Almost circumpolar. For greater detail see Sterren 1924,
Huvren III, p. 78, ScuroTeEr 1908, p. 193, Heer 1V-2, p. 924, where fossil occur-
rences are also recorded on the map.

3—4: See map fig. 67. 8. L. in W. G. 76°, in E. G. 69°05". The southern limits
for D. octopetala in Greenland are remarkably far to the north, When one has seen
the plant growing along the roads near Reykjavik, or remembers its occurrence
at Kollur, Eide, in the Faroes, where it forms part of a luxuriant subarctic Empe-
trum-Vaccinium heath (Bocuer 1937 b), or in Ireland, where it occurs even in the

ANGMAGSSALIK
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Fig. 66. Dryas integrifolia M. VanL.

low country (DEceLius 1934), it is almost incomprehensible why it does not occur
more to the south in Greenland. The explanation may be edaphic factors, for the
species is a distinctly calciphil type. The Blosseville coast, however, consists of a
relatively calcareous rock, basalt, on which the species thrives well in Iceland. There
remain three possible explanations: 1) the species has been checked by a natural
obstacle of topographical nature; 2) the species has not yet attained to its full range
on account of conditions for dispersal and the time of its immigration. Both ex-
planations may be ignored as far as the southern limit in E. G. is concerned, for it
lies in a topographically uniform region, and the dispersal factor is also of subordinate
importance to a wind-spreader like this plant, which presumably has lived in Green-
land a very long time. Finally there is possibility 3) the types of Dryas octopetala
occurring in Greenland are pronouncedly high-arctic and therefore cannot spread
farther south. This explanation is possibly the only feasible one at the moment.
The theory can only be confirmed by cultural experiments that are difficult to carry
through. I believe that all the Greenland types of Dryas octopetala are high-arctic,
which unfortunately cannot be seen from their appearance; perhaps they differ
most in physiological properties from the subarctic races or ecotypes. The Green-
land Dryas octopetala undoubtedly immigrated from the east. If we imagine that
it came in fairly recent times, the migration must have proceeded via Spitzbergen;
the Dryas race in Spitzbergen and Novaja Semlja is distinctly a high-arctic race
106 9
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(var. minor Hooxk., see Ly~cE 1923, ScuoLanpER 1934). It is most probable, however,
that Dryas octopetala came to Greenland before or during the Glacial Ages — and
perhaps from Spitzbergen. During that migration and under the climatic conditions
of the Glacial Ages all the subarctic ecotypes were lost, in all probability. On the
other hand they found their way to the Faroes and Iceland (or were able to exist
there during the last Glacial Age).

5: Forms extensive heaths in NE. Greenland (Hartz & Kruuse, GELTING).
At Cape Dalton it was found in a patch, 1 or 2 sq. metres in size, on a luxuriant south
slope. Inside d’Aunay Bay it was growing on a dry south slope in loose screes of
basalt boulders.

6: Ch. A,T(0).

144 and 14b6. Collective species: Potentilla anserina s. 1.

Porsiup (1920) differentiates between 4 varieties of P. anserina (var. vulgaris
HayNE, var. grandis LEuM., var. groenlandica SEr. and var. Egedii Torr.). Var.
groenlandica (and var. grandis) according to more recent opinion comes in under
Potentilla pacifica Howers, and without doubt the same applies to “P. Egedii
Wonrnsky.” (but see HurLren’s remark, III, p. 64). The writer has endeavoured to
find a difference in the nuts in var. Egedii and var. groenlandica; the difference was
very slight, for which reason he would regard var. Egedii at the most to be a variety
of P. pacifica?). Lance (1880) records P. Egedii as a synonym of P.anserina var.
groenlandica. HuLTEN considers P. anserina s. 1. to be “still a comparatively unclear
group”. Beyond question we need cytogenetic investigations here.

144. Potentilla anserina L. s. str.

. 1: n = 16 (Forexnacurr 1914). 2: Cosmopolitan (see HurTén III, p. 57).
8—4: Only in S.G. (as var. sericea Hav~E): Igdlutalik Island west of Narssaq
(60°53’) and Itivdliarssuk between Julianehaab and Lichtenau (60°35’) (Vahl).
6: H. S,T.
145. Potentilla pacifica HowELL.

2: According to HurtiN: American transgressing into Eastern Asia. OsTrN-
FELD & Paursex (1922) mention a P. anserina-type (closely approaching var.
groenlandica) from East Pamir in Central Asia.

3: N.L. in W, G. 70°40’ (var. Egedii, see PorsiLp 1920}, in E. G. 66°08".

4: Angmagssalik: Qingorssuaq (66°08’, var. Egedit), Tunoq (65°53', ad var.
Egedii), Ikerasaussaqs Qingua (66°05”; NB. the youngest leaves silky-haired), Qordlor-
toq (65°37’). All collections by Kruuse. South of Angmagssalik we have it in the
6th & 7th Thule Expedition material from Tingmiarmiut (62°40’) and Tiningnertoq
(60°34"), and from Kutseq (60°41’, var. Egedii, Eberlin). See also the localities given
in DEvoLp & ScHoranxper. In S. G.: common.

5: In salt marshes (see DEvoLp & ScHOLANDER, p. 39), on clay and sand
on the beach.

6: H. S,T.

146. Collective species: Potentilla Crantzit Brck.

1: Synonyms: P. maculata Pourr., P. alpestris Harr. According to MixTZING
(1981), P. Crantzii has chromosome numbers of 2n = 42 and 49. It was also
proved that the types examined are apomictic.

In Greenland there seem to be several different races, perhaps microspecies,
which need more profound cytogenetic study. In the material brought home espec-

1} PorsiLp 1932, p. 31, actually mentioned a P. pacifica var. Egedii WoRMSKJ,
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Fig. 67. Solid dots: Dryas integrifolia M.VanL. Open rings: Dryas octopetala L.
Rings with dots: both species.
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ially by the latest expeditions there are distinctly two types which might induce
one to believe that there are a diploid and a tetraploid type. One is low and small-
flowered, the other tall and large-flowered. The dimensions will be seen in Table 7.
No constant differences in the size of the pollen were established, but there appeared
to be most dwarf pollen in the large-flowered type. According to the few observations
at the writer’s disposal, the two types are different ecologically, for the large type
is more subarctic and requires more humidity than the small one, which indeed
occurs in fairly dry Empetrum-Vaccinium heaths?!). Neither type is particularly
hairy, and therefore the hairy var. hirta (LANGE) MavLTeE (1934 b) (P. Langeana
Ryps.) may perhaps be reckoned as a third type, though possibly it is merely a
hairy “forma” of var. typica (see WoLr 1908).

Table 7.
Small-flowered, low type Large-flowered, tall type
(?f. micropetala WoLr) (?f. macropetala SAUTER)
Diameter| Height Diameter| leight
Locality of corolla of plant Locality of corolla of plant
mm cm mm cm
Cape Dalton in E. G. Wiedemann Fj. in E. G.
(T.B).oviinn 1214 | 8/,—10, (T.B)............. 16—20 | 12—23
Loc. 24 (7th Thule Loec. 34 (7th Thule
Exped. 1933)....... 9—10 | 11—12 Exped. 1933)....... 1920 | 2225
Loc. 35 (7th Thule Loc. 21 (7th Thule
Exped. 133)........ 1112 | 1217 Exped. 1933)....... 1822 | 1218
Igaliko in S.G. (Mel- Igaliko in S.G. (Mel-
Aorf) «owwsssmms smns 1214 8-10 dorf) < v s swmasmme 15—20 | 17—22

2: Eurasiatic species which westwards reaches eastern N. Am. (WaNGERIN
1932, p. 544, FErNALD 19254, p. 271). In Iceland there seem to be both a genuine
P. Crantzit and a very small type recalling P.verna. In the Faroe Islands only the
latter type (very rare), also called P.verna L. by OsTENFELD (1901). Unfortunately
no distinction is made in OsTeExFELD & Groe~xTvED (1934). According to IlEecr,
P.verna is a dry-soil plant, almost a steppe plant. P. Crantzii on the other hand
is a mesophyte.

3: See map fig. 68. N. L. in W. G. about 72°, in E. G. 74°13’. Northwards
prefers the outer regions (GELTING, SGRENSEN), as also in Kangerdlugssuaq. It has
an area with maximum frequency on the East Coast between about 70° and 65'.
It is stated to be common in S. G., in Godthaabsfjord and on South Disko.

4: The small-flowered, low type: generally widespread, becoming rather more
common northwards. The large-flowered, tall type: Danmark Island in Scoresby
Sound (70°15’, Hartz), Wiedemann Fjord (68°33’, T. B.) Angmagssalik: Localities
21 and 34 on 7th Thule Exped. 1933, Tasiussaq and other places (Kruuse), as also
several places in S. G.

5: In willow scrub, high perennial beds, herb-fields and Empetrum-Vac-
cinium-heaths. The large-flowered type can be seen in the high-perennial beds in

1) In Godthaabsfjord Dr. Johs. Iversen noticed the same two types and also
thinks they are clearly different ecologically (verbal communication).
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Fig. 68. Potentille Crantsiv Beck. (all races).

fig. 147. See also T. B. 33 b, Tables 4, 8, 10, 20. Observed as dominant in the herb-
fields at Cape Dalton and in d’Aunay Bay.
6: H-Ch. A,0, (and S,T0,(?) the large-flowered type).

149. Potentilla emarginata PursH.

1: On the variation see Sorensex 1933, p. 61, MavLte 1934 b, pp. 176—177.

2: Circumpolar, high-arctic (alpine in Rocky Mts.).

3: From northernmost Greenland southwards to 65°656” in W. G., to 66°10”
in E. G. Fr. L. southwards in W. G. 70° (south of which mostly alpine), in E. G.
69°257.

4: Common in Scoresby Sound, though mostly alpine in the interior (HarTz).
Collected by 7th Thule Exped. in Localities 62 and 63. South of there Cape Dalton
(Hartz & Kruuse), Mt. Brandal in the interior of Kangerdlugssuaq (1000 m above
the sea, DEvoLp & ScHOLANDER), Qaqarssuaq at Qingorssuaq in the interior of Ang-
magssalik Fjord (Kruuse (no specimen from there in Herb. Cop.)). The locality
at Cape Ravn recorded in T. B. 33 a should be erased (see under P. nivea).
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5: In heath, fell-field and herb-field (Hartz).
6: Ch-(H). A,T. - A,TC.

148. Potentille nivea L. (Collective species).

1: We know only the number n = 35 (Suimoromar 1930). The many types
which taxonomically are difficult to define in Greenland have been described by
Lance (1880), PorsiLp (1920), OstexrFeLp (1923) and especially by SoRENSEN
(1933). See also MavTe 1934 b.

2: As a group of different races or collective species: Circumpolar, high-arctic,
alpine. Occurs on the highland steppes of Central Asia.

3—4: From northernmost Greenland southwards to the Godthaabsfjord region
in W. G. (rare, and only alpine in the interior, for example at Isersiutilik together
with Cassiope tetragona and Saxifraga foliolosa, according to TrapNELL 1933). Isolated
occurrence in 62°60” on Jensen nunataks. In E. G. common southwards to 69°25,
where the species has a frequency limit. South of Scoresby Sound it has been found
at Dunholm (69°55°, Hagerup), Turner Sound (69°45’) and Cape Dalton (69°25,
Hartz and Kruuse), Wiedemann Fjord (68°33° as ?P. nivea X Crantzii, T. B3.).
Interior of Kangerdlugssuaq (locality B. 68°15°, DevoLp & ScHoLANDER). Interior
of Angmagssalik Fjord at Qingorssuaq, alpine (66°08’, Kruuse).

5: In dry fell-field and dry heath, often bare of snow in winter. The aforesaid
hybrid in open, medium-dry herb-field on southern slope.

6: Ch-(H). A,C.

149. Potentilla palustris (L.) Scop.

1: On the variation see Gunwarssox (1914 in Botaniska Notiser, p. 217).

2: Circumpolar, subarctic, temperate (see details in Hurtén III, p. 66).

3—4: See map fig. 69. N. L. in W. G. 67°50’ (Porsild), in E. G. 66°10’. (Kruuse).
On the whole is a rare plant in Greenland. Only in the Angmagssalik region and
around Julianehaab is it more common.

5: In ponds and pools, by small lakes. In Sphagnum societies along the lake
in fig. 7. For greater detail see T. B. 33 b, Tahle 32 and fig. 26 J. 6.

6: HH. S,T.

150. Potentilla pulchella R. Br.

2: Arctic America, Greenland, Spitzbergen, Novaja Semlja (map in Touv-
MATCHEV 1930, p. 196).

3—4: From North Greenland southwards to 65°56” (NB. lacking on South
Disko). The S. L. in E. G. is given by GerLting (1934) as being in 70°25’, which is
not quite correct, as the species was collected by Hartz & Kruuse in Turner Sound
(69°45%). It is genuinely high-arctic (psychrophilous). Northwards it occurs both
on the coast and inland (head of Independence Bay. Vildtland west of Independence
Bay, see OsTeNFELD 1915). More to the south it prefers the outer coast (GrrLriNG);
its Fr. L. southwards lies in about 74°. It has not been found in the interior of
Scoresby Sound.

5: On dry, clayey or sandy soil, mostly snow-bare and wind-swept (GELTING).

6: Ch-(H). A,T.

151. Potentille Ranunculus LANGE.

2: Wour (1908) mentions it only from Greenland and the northern point of
Labrador. It has not been collected there by later expeditions (ApBE 1936). WoLr
calls the plant an arctic species.

3—4: In Greenland a most rare species, with markedly disjunctive distribution.
In W. G. it occurs at two points in 69°45” and 70°10” (see PorsiLp 1920), in E. G.
in four localities, all in the interior between 63°10" and 63°40’ (Graah, DevoLp &
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Fig. 69. Potentilla palustris (L.) Scop.

ScuoLANDER). In the 7th Thule Exped. material: Eqalingmiut 63°32’, R. Bagvad
(31-7-1932). Seems to be a low-arctic species with a pronouncedly “relic” distribution.

6: H. A,L(C?).

1562. Potentilla rubricaulis LEuMm.

1: On the taxonomical details see SerensEN 1933.

2: Northern East and West Greenland. Arctic N. Am.

8—4: See map in SereNsEN (l.c., p. 66). S. L. in E. G. (GeLtine 1934) in
70°50" (Fame Islands in Hurry Inlet).

5: On dry, wind-exposed soil (S@RENSEN).

6: Ch-(H). A,C(?).

153. Potentilla tridentata Sov.

1: n =14 (Suimoromar 1930). According to Worr 1908, p. 78, this species
hardly varies at all, but the 7th Thule Exped. 1932 collected an unusually hairy
type from Tiningnertéq in Lindenow Fjord (60°34’). No specimen in Herb. Cop.
can compare with this type as regards the degree of hairiness. Presumably it comes
in under “forma” hirsutifolia PEasE (see Rhodora Vol. 16, p. 1956), which occurs in
East America (Quebec, Maine, N. Hampshire, Massachusetts, Isle au Haut).

2: Low-arctic and subarctic, oreophil. In North America it occurs along the
east coast between 66° and 34°40’; it goes inland to the Great Lakes. In Quebec
it occurs in quantities, especially eastwards, on rocks by the sea (Vicrorin). According
to Harprer 1929 (Rhodora Vol. 31, p. 221), it has been found on a peak 4463 feet
high in the south corner of Union County Georgia, 34°44’, together with species
such as Castanea dentata, Quercus alba and Robinia pseudoacacia. Apart from N. Am.
occurs only in Greenland; erroneously recorded from Scotland by RypBErc (1898).

3—4: See map fig. 74. N. L. in W, G. 70°10’ (Umanaq, Thalbitzer 1900), in
E. G. 68710’ (T. B.) cf. fig. 141. Details appear from fig. 70.
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On the east coast recently recorded from Kangerdlugssuaq (without definite
locality) and Kruuse Fjord by Cunarmax 1932, The record from Cape Discord (Sei-
DENFADEN 1933) should be cancelled, as the specimens belong to Sibbaldia procum-
bens. In the Angmagssalik region, as on the northern part of West Greenland, it
is most frequent in the interior. In recent times also found on the coastland at the
colony {T. B., 7th Thule Exped.). Frequent south of 6340’
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Fig. 70. Potentilla tridentata SoL.

The distribution in Greenland is governed by climatic and edaphic conditions.
By Fer~xaLp 1933, p. 125, it is called an oxylophyte, which fits in very well with
its distribution in Greenland. On Disko it is known with certainty in only one
locality, where the substratum is Tertiary sandstone. It has never been found on
the basalt of the Disko-Nugssuaq region, but has made its way northwards in the
Archaean mountain region of the interior to Umanaq. On the east coast of Green-
land it ranges as far as the basalt limit in Kangerdlugssuaq (there on dry, weathered
gabbro-debris; cf. Louiseleuria procumbens).

5: In dry, often lichenous Carex rigida societies, in dry Fmpetrum-Vaccinium
heath, in S. G. in gravel and sand and rocks, in lichen heath (cf. T. B. 33 b, Table 17).

6: Ch. S,T.

154. Rubus chamaemorus L.
1: n— 28 (Lo~NGLEY 1927).
2: Circumpolar, low-arctic, subarctic. See details in Tn. REsvoLL 1925.
3—4: Julianehaab (60°43’) and outer islands and skerries between 63°45" and
64°15" in W.G. Not introduced into Greenland by the Norsemen (see PorsiLp 1932);
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probably it was carried there by sea-birds from eastern N. Am. (cf. Tu. REsvoLL
1925, p. 229). It does not fructify in Greenland or in the northernmost part of
L.abrador (ABBE).

5: On relatively dry heath-like places in the outer parts (RosENVINGE).

6: H. S,T.
: 155. Rubus saxatilis L.

2: Subarctic, Eurosiberian species. Southwards in Europe: alpine. Lacking
in America.

3—4: Known from 2 localities only: Eqalingmiut in E.G. (63°28’) and at Lake
Taserssuaq (60°15°) in S.G. Both localities are characteristic in that they have a
large number of rare species with disjunctive distribution. Possibly the species is
one that has recently immigrated from the east (Iceland, Faroes); more probably,
however, it is a survival, for, as stated, it grows in places which, judging from their
flora, may probably be regarded as “relic” localities. OsTENFELD’s theory (1926)
that the species was brought in with the Norsemen has become improbable, now that
it has been found again in the locality in E. G. (see SEIDENFADEN 1933, p. 63).

5: In E. G. in luxuriant talus slopes (DEvoLp & ScHOLANDER), in birch scrub
in S. G.

6: H. S,T(0,)? (see page 317).

156. Sibbaldia procumbens L.

1: n =7 (Bocuer 1938 b. Material from Jacobsen Fjord in E.G.).

2: Circumpolar, low-arctic-alpine. Missing in arctic Asia and central parts
of N. Am.

3—4: N. L. in W. G. 71°42" (PorsiLp 1920), in E. G. 73°10" (Vaace 1932).
Fr. L. northwards in W. G.: (according to PorsiLp 1. c.) the boundary-line cuts
off North Disko, then runs parallel with the coast and cuts off the interior as far
south as into Godthaabsfjord (not recorded by PorsiLp in the interior there). South
of 64° the line presumably turns farther inland, though personally the writer does
not think that even in South Greenland it extends to the innermost part of the
country (cf. Rosexvinge 1892). The northernmost finds in E. G. are in the coastal
zone (in Scoresby Sound westwards to Gaaseland). There the Fr. L. is in 69°25"
(see Kruuse 1905). On the Blosseville coast, in Kangerdlugssuaq (all localities
except A and E}, in Angmagssalik and in SE. Greenland it is particularly common
everywhere and occurs both inland and on the outer coast. In S. G. the Fr. L. pre-
sumably turns up into the highlands (see PorsiLp 1930).

5: Northwards (Cape Dalton) in south-exposed herb-fields, more southerly in
all snow-covered plant communities, in greatest number in snow-patches which
are not snow-covered too long. It is fond of snow-patches on manured soil near
house ruins (see T. B. 33 b, Tables 3, 5—10, 12, 13, 15—17, 19, 20, 26). On the
north Faroe islands it was common as dominant in alpine Rhacomitrium-heaths of
snow-patch character (Bocuer 1937 b).

6: Ch-H. A,0.

Pomaceae.
157, Sorbus decora (Sarc.) C. K. ScHN.

1—2: The collective species Sorbus americana + S. decora occurs in E. Am,
in Manitoba, Ontario, Labrador, Newfoundland, Northern U. S. A. and Greenland.
C. K. Scu~xeipeEr (1906) refers to the Gréenland plant-as a separate variety of
S. americana (var. groenlandica), occurring only in Greenland and in certain characters
resembling . americana more than S. decora, but whose relationship otherwise
cannot be definitely established. Both OsTENFELD (1926) and PorsiLp (1930) refer
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to the Greenland mountain ash under the name of §. decora. Sax (1931) records
n = 17 for §. americana.

8—4: In the interior, between 60° and 63°10" in W. G., in E. G. only in Prins
Christian Sound, 60710,

b: Scattered in willow, alder and birch scrub, rare in luxuriant heaths.
6: F. S,T.

Papillionaceae.
158. Lathyrus maritimus (L.} BIGEL.

1: n =7 (Kawaxkamr 1930). Occurs in narrow-leaved forms (?modifications)
on rocks and broad-leaved in scrub, Rosexvixce (1892).
2: Practically circumpolar, but with large gaps in its distribution (lacking

(YN

60°

Fig. 71. Lathyrus maritimus (L.) BIiGEL.

along the arctic coast of Asia (ToLmarcuey 1934)). See details in Huutéy III and
Knup Jessex 1931, pp. 29—30.

3—4: See map fig. 71. N. L. in W. G. 61°1¢’, in E. G. 60°35’; curiously enough
lacking in Tasermiut Fjord. It is probable that the species was carried to Greenland
by ocean currents (cf. PorsiLp 1932).

5: On the shore, in willow scrub and on fell-field. Stated to be frequent in
heaths in the interior (RosE~xvinge 1896 b, p. 197).

6: H. S,T. R L

159. Vieia cracca L.

This Eurasiatic species (see Knup Jessex 1931, p. 74), which also occurs
wild in NE. Am., has been found at Igaliko in S. G. Probably it was introduced
there by the Norsemen (see Porsinp 1932).

6: H. S,T.

Polygalaceae.
160. Polygala serpyllacea WEIHE.

2: Atlantic, European species (see fig. 72). Called suboceanic by TroLL 1925,
euoceanic by KoriLaiven 1933. Its total distribution, however, conforms well with
that of species which TroLL classifies as euoceanic (i. a. Vicia orobus). It is remarkable
that the species has not been found in Iceland; the writer has requested
Icelandic and Danish botanists who travelled in Iceland during the last few summers
to watch for it, but it has not been met with. On the Faroes, however, it is swar-
ming, both in the low country and rather high up the mountains, in Atlantic Erica
cinerea-Calluna heaths, Nardus heaths and Hylocomium sociations.

3—4: Only in Dronning Marie Valley (Eqalingmiut 63°28’) in SE. Greenland.
The find was made by DevorLp & ScHorLaNpeR (1933, p. 53). This species is un-
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doubtedly the most outstanding example of an oceanic, European element in the
flora of Greenland. The circumstance that it has not been found in South Iceland,
where for example on the Vestmanna Islands there would seem to be good conditions
for it, but in SE. Greenland on almost the same latitude as that on which the Faroes
lie, might indicate that SE. Greenland has formerly been closer to the Faroes than
it is now (WEGENER’s theory), or that some land-bridge must have existed between
the two regions; the writer finds it difficult to imagine that the species spread
to Greenland from the east in recent times. Like the seeds of Polygala vulgaris, its

m;g, L8]
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Fig. 72. Total area of Polygala serpyllacca WEIHE. The species is common within
the black area, rarer within the dotted area.

hairy seeds, 2.5 mm long, bear a white, trilobate, oleginous appendage (caruncle).
This indicates that like P. vulgaris the species is dispersed by ants (see SERNANDER
1901, 1906). Naturally, as long as the seeds are enveloped in the fruit they can be
spread some distance by the wind, but scarcely so far as across the North Atlantic.
Nor is endozoic or epizoic dispersal probable in this case. More probably the species
is one of the “southern relics”, see p.317—318, of which there are obviously
many in Dronning Marie Valley (cf. also Juncus squarrosus, p. 244—247),

5: On the luxuriant slopes of the valley.

6: H-Ch. §,0,.

Callitrichaceae.
161. Callitriche anceps FERN.

2: NE. America between 49° and 52°. Greenland.

3—4: SamueLssonN 1925, p. 621, gives a number of localities in Greenland for
this species. His determinations have recently been examined by A.E. Porsivp,
who has made certain corrections. In W. G. the species occurs from Disko to S. G.
{scattered). In E. G. at the Angmagssalik colony, Tasiussaq (Kruuse) and possibly
in the interior of Scoresby Sound (the collections from there are apparently difficult
to determine with certainty). See also SEipEnNFaDEN 1933, p. 49.

5: In shallow small lakes and ponds.

6: HH., S,
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162. Callitriche hamulata Kirz.

1: n =19 (JorcENsex 1923).

2: Central and Western Europe, eastwards to Bohemia. Scandinavia (see map
in SamuEeLssox 1934, p. 54) Faroes, Iceland, and Greenland (see SaMuEeLssox 1925).
OsTeNFELD 1926 describes it — incorrectly, it seems — as circumpolar; as far as
the writer can see it is not recorded in the North American literature. According to
SamueLsson the species is “Atlantic” if anything, but is somewhat problematical
as regards its climatic requirements, for it occurs in continental regions in Scan-
dinavia. However, it is most frequent in oceanic regions, so it will scarcely be wrong
to reckon it as an oceanic or suboceanic type.

8—4: N. L. in W. G. 68°42’ (Sarqardlit, Porsild), in E.G. 63°05’ (Umanaqg
Fjord, DeEvoLp & ScuoraxpER). Possibly in Angmagssalik too; the material from
there has, however, been reclassified to C. anceps. It is known from several localities
in 8. G., but is very rare in W. G.

5: In both running and stagnant water in SE. G. (DEvoLp & ScHOLANDER].

6: HH. S,0,.

163. Callitriche verna (L.) emend. Lo~N~R.

n = 10 (JorcexsEn 1923, and SokoLovskasa 1932).
Circumpolar, widespread (see Hurtix II1, p. 122), also in N. Africa (Hecr).
N. L. in W. G. 69°45", in E. G. 72°52" (see SoreNsex 1933, p. 23).
Scoresby Sound (Rode Island, Danmark Island, Hartz, NB. determination
uncertain, see under C. anceps). Kangerdlugssuaq (locality B, Scholander), Ang-
magssalik (Berlin Kruuse, T. B.). Southeast Greenland: 4 localities (DevorLp &
SCHOLANDER, p. 55). Not common in S. G.

5: In ponds, dried swamps.

6: HH. S,I

W o

'y

Violaceae.
164. Viola labradorica SCHRANK.

1: n = 10, GeErsnoy 1934.

2: Throughout the greater part of N. Am. (in E. Am. befween 44° and
60°). Greenland.

3—d4: N. L. in W.G. 65°30’, in E. G. 60°32" (see DeEvoLp & ScHOLANDER).
Not common in S. G. (according to RosexvinceE and Porsinp). All localities in
S. G. (except Issa, north of Arsuk) are inland.

5: In fairly dry grassy and herb-fields, lichen heath (RoSENVINGE).

6: H. S/T. (C?)

165. Viola montana L. (V. canina var. montana (L.) Rixk).

1: n = 20 (Crausex 1931, Bruux 1932). Cytologically the species is irregular.

2: Greenland, Iceland, Scandinavia.

3—4: Common in the interior of S.G. N. L. in W. G. 61°30" (Sermiliarssuk,
Hartz). Eastern limit in long. 44°30" W. (60°18’, Taserssuaq in Tasermiut Ijord,
Hartz). Probably not introduced by the Norsemen (PorsiLp 1932).

5: On dry places, in sand and gravel (RoSENVINGE).

6: H. S,T.

166. Viola palustris L.

1: n= 24 (Crausex 1931, Gersuoy 1932).

2: Subarctic-subatlantic species {WaxcerIN). In W. Am. the occurrence is
uncertain (see FERNALD 1925 a). In E. Am. between 44° and 59°, southwards alpine.
Greenland, Iceland and Faroes (common), Scandinavia (in Finmark mostly at
the outer coast, Ove DauL). Southwards in Europe mostly alpine; S. L. in mountains
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Fig. 738. .Viola palustris L.

in Grand Atlas in Morocco (.Nardus snow-patch) Sierra Nevada, Corsica, Bosnia,
Transsylvania. According to Heci V-1 lacking in Asia.

3—4: See map fig. 73. N. L. in W. G. 63°05", in E. G. 65°53’. Ranges almost
three parallels more to the north in E.G. than in W.G. In Angmagssalik it is rare
(see fig. 144); it occurs there on a few luxuriant southern slopes in the outer regions
or a little way inland, often together with Ranunculus acer, see p. 88. Fr. L. north-
wards in W. G. 62° in E. G. 63°40".

5: Humid herb-fields, by small watercourses through the vegetation slopes.
At Angmagssalik colony is sporadically dominant in Salicetum herbaceae on southern
slopes in “Blomsterdalen” (see T.B. 33 b, Table 12 and p. 92).

6: H. S,0,.

167. Viola Selkirkiv PursH.

1: n = 12 (Gersxoy 1928, Mivasr 1929).

2: Circumpolar (see HuLtEn III, p. 139). Lacking in S. G. and E. G., Iceland,
Faroes, West Norway Scotland. Occurs in Newfoundland. Widespread in Central

/
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Fig. 74. Viola Selkirkii PursH.

Asia and America. The record of E. Greenland in HurTtiw, 1. ¢. should be corrected
to W. Greenland.

3—4: Rare! in W. G. between 63°04" and 61°16’ (see map fig. 74). Its peculiar
distribution may possibly be due to historical factors. The total distribution seems,
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Fig. 75. Chamaenerium angustifolium (L.) SpacH.

however, to indicate that the species is continental in its climatic requirements.
This should be investigated.
5: In willow scrub and fairly dry herb-fields.
6: H. S,I. (C?).
Oenotheraceae.
168. Chamaenerium angustifolium (L.} Spacu.

1: n = 18 (MicHAELIS 1925, 1926, Jonaxsen 1929). PorsiLp 1935 writes: “the
Greenland form is var. intermedium WormskJ. which likewise occurs in Atlantic
N. America”. In Greenland, however, there are both a large!} and a small type.
They should be examined further and compared with Danish types.

2: Circumpolar, widespread in subarctic-temperate regions.

3—4: See map fig. 75. N. L. in W. G. 69°35, in E. G. 66°20’. Fr. L. in W. G.
65° in E.G. 66°. Lacking(?) inland in W.G. north of 65°. Under present conditions
the species does not produce seeds containing embryoes (PorsiLp 1935). Its dispersal
must have proceeded in a warmer period, or in certain abnormally warm summers.
In Angmagssalik the species is unusually widespread; the 7th Thule Expedition 1933
found it in vegetative condition at a height of 700 m near the colony.

5: Forms high-perennial beds on south-exposed talus slopes (see fig. 43 in
DevorLp & ScHOLANDER), or is very numerous in patches in open willow scrub
(“Hochstaudenwiesenweidengebiisch’) or in Carex rigida beds (often vegetative),
see T. B. 33 b, Tables 3 and 17. Is also common at house ruins (see fig. 16 in SEIDEN-
FaDEN 1933). In S. G. also in open birch scrub and lichen heath (ROSENVINGE).

6: H-(G). S.T.

') Material of a vigorous, large-flowered type from Tuapagssuit in Ameralik
Fjord in W. G. had much more dwarf pollen than material of v. intermedium (20
per cent. as compared with !/, per cent.).
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169. Chamaenerium latifolium (L.) SpacH.

1: The species varies a good deal. In particular there seem to be a small-
flowered (f. parviflora Hartz) and a large-flowered type (possibly races). A large-
flowered plant from the fjord north of Cape Dalton had the chromosome number
of n = ca. 36 see BécHER 1938 b. A number of intermediate forms between Ch. an-
gustifolium and Ch. latifolium have been regarded as hybrids of these species. FERNALD
(1918), Huwrtéx (III, p. 147) and DeEvoLp & ScHorLanpEeRr (1933) doubt the existence
of any such hybrid, but in the writer’s opinion some critical “intermediate” individuals
from Godhavn and Angmagssalik must if anything be regarded as a hybrid of this
kind (cf. also PorsiLp 1920, p. 110). Like DEvoLp & ScHOLANDER the writer has
seen that as regards the hairing of the style the “hybrid individuals” are identical
with Ch. latifolium. This, however, need not mean that they are not hybrids if glabrity
dominates over hirsuteness. This supposed hybrid, however, has fairly normal
pollen (5 per cent. dwarf pollen).

The large-flowered type is much the commoner of the two forms of Ch. latifolium.
Its measurements are given on Table 8, Nos. 1—4, and those of the small-flowered
type on Table 8, Nos. 5—7. The types are not distinctly separated.

2: Almost circumpolar, arctic alpine (see FErRNaLD’s map 1925a, p. 337). Fer-
NALD points out that it is found mostly in regions that were only slightly glaciated
during the last Ice Age. If that is so, it is remarkable that it does not occur in those
parts of Norway which are assumed to have been unglaciated (NorpHAGEN). It is
also remarkable that a plant like this, with effective wind dispersal (a pioneer on
new soill), has not attained its maximum distribution around the Pole.

3—4: Lacking only in northerrmost Greenland, otherwise widespread every
where.

Table 8.
Length | Breadth \ Length ‘ .
| of fully | of fully | . upper | Height
Types developed developed bracteate | of plant
petals petals
mm mm mm cm
1. Ch. latifolium typical. Angmagssalik. (M.
Hammer, 7th Thule Exped. 1933)..... | 2223 | 12—13 | 28—35 18—19
2. Ch. latifolium typical. Head of Watkins |
Fjord in E.G. (T.B. 1932)........... |22 1213 | 38—42 | 30
3. Ch. latifolium £. tenuiflora Tn. Fr. & LeE. | ‘
see Flora Dan. Tab. 2902. Kuanerséq in ‘
W.G. (Hartz 1889).................. 25 9—-10 | 25—35 ‘ 1215
4. Same type as No. 3. Igaliko in S. G. (Ro-
senvinge 1888) ............. ... ... 19—20 7—8 30--35 | 18
5. Ch. latifolium E. G. Amégaq, Tasiussaq
(Kruuse 1902):: 55 : 5o s sme s wmms s mwsis s 1113 4—5 20—25 ‘ 1214
6. Ch. latifolium f. parviflora Harrz, Rode |
Is. in Scoresby Sound, (Hartz 1891) ... | 12—14 69 2533 ; 14—20
7. Same type as No. 6. Nuk (R. Bogvad. |
Loc. 22, 7th Thule Exped. 1933.) ..... 1116 5—10 1525 : 10—13

All measurements taken from dried material.
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5: Stony river beds, shingle (see fig. 76). In these places it forms large, vigorousty
red patches of vegetation (see T.B. 33 b, pp. 42—40).
6: H. AyuX.
170. Epilobium anagallidifolium (L.) Lax.
1: n= 18 (BocHER 1938 b).
2: Circumpolar(?). Low-arctic-alpine. Has its main area of distribution in
oceanic-arctic regions and the mountains of the continents.

" Weartia 2
Photo T.B. July 1932.
Fig. 76. Screes of basalt boulders, very loose. In the foreground covered with
Chamaenerietum latifolii. On the brink to the right was the very rare Carex alpina,
and higher up the same slope was Ranunculus auricomus var. glabrata. Cape Daussy
68744 in E. G.

3—4: See map fig. 77. N. L. in W. G. 6955, in E. G. 70°36" (the cleft in 1Turry
Inlet, (Kruuse, 31-7-1900, determ. Samuelsson 1922). Frequent in W. G. in South
Disko and southwards along the coast from about 62° rare inland. Fr. L. in I, G.
about 66°36’ (Cape Gustav Holm, 7th Thule Exped.). Everywhere in Greenland it
seems to shun the interior (see RosexvixgEe 1892, p. 659). Northwards in E. G. it is
distinctly a southern-slope plant.

5: On boggy ground, wet herb-fields. Also in wet clay among boulders in
southern-exposed screes (T.B. 33 b, Table 12, pp. 10 and 99).

6: H. S,0.

171, Epilobium arcticum SAMUELSSON,

2: Mouth of R. Lena, Taymir, Waigatsch, Novaja Semlja, Greenland (see
SadueLssox 1922, ToLmatcHEV 1932, p. 15€).

3—4: See map fig. 77. W. G. between 72°3" and 69°15’, E. G. between 74°25’
and 70°51’. On both coasts almost an outer-coastal species.

1) Inadvertently omitted from this locality by OsTeExFELD 1926,
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Fig. 77. Rings with dots: Epilobium arcticum Samuersson. Solid dots: Epilobium
anagallidifolium (L.) Lam.

5: Wet fell-field. According to SamuELsson a pronouncedly arctic species.
6: H. A,0,7(A,T?).

?172. Epilobium collinum GMEL.

Holbell’s specimen from Greenland (no definite locality) belongs to this species.
Naturally there may have been some confusion with material of this species from
Iceland. As regards its distribution (Iceland, Scandinavia), there is no reason why
the species should not occur in South Greenland.

173. Epilobium Hornemanni REICHB.
1: n =18 (BocuEr 1938b). Is extremely variable. A deviating type from
Ilua in S. G. (E. Lundholm 1888) reaches a height of 28 cm, the leaves are up to
49 mm long and 23 mm wide, the perianth is 7—9 mm long, and at its thickest
part the peduncle is 4 mm in diameter. At first the writer imagined it to be a species
other than E. Hornemanni; the type especially recalled E. alsinefolium ViLL. Both
106 10



146 Tyer W, Bocukr. I

RosexvinGe (1892, p. 660) and Porsinp {1920, p. 108) mentioned such transitional
forms between E. Hornemanni and L. alsinefolium. The writer therefore sent his
material to Professor Samuelsson, Stockholm, who critically examined the deter-
minations but did not consider the material contained any genuine E. alsinefolium?).
On the same occasion Prof. Samuelsson kindly went through the greater part of
the 7th Thule Expedition’s and the writer’s own collections of Epilobium.

2: Aleutians, W. Am. and E. Am. (from 44° to 58°), Greenland, Iceland,
Scandinavia, Northern Urals, between Yakutsk and Ochotsk, Kamch.

3—4: N. L. in W. Gi. 69°50” (Porsild), in E.G. 66°02" (Kruuse). In Angmagssalik
from Sieraq (66°02, typical), Qingorssuaq and Tasiussarssik (Kruuse), i.e. rare here
and most frequent in the interior. The other specimens determined as E. Hornemanni
by Kruuse seem to be E.lactiflorum. The species is also fairly rare on the stretch
south of Angmagssalik, but rather common in S. G.

5: In bogs and wet ground.

6: H. S,T.

174, Epilobium lactiflorum HAUSSKN.

2: W, Am. from 37° to 627, E. Am. from 44° to 54" (FEr~NaLD 1925 a), Green-
land, Iceland, Faroe Islands, Scandinavia (northwards rare in the interior). Recorded
in Asia by Fer~xarLp; without doubt this has reference to Haussk~Necur’s record,
(Monographie der Gattung FEpilobium, 1884, Jena), from Kamch., where, however,
the species hardly occurs (SamuveLsson in Hurtéx III, p. 149). Thus the species
is “west arctic”?

3—4: Seemap fig. 78. N, L.in W. G. 7040, in E. G. 69°18". In Kangerdlugssuaq,
Angmagssalik and South Greenland is associated with, or most frequent in the coast-
land. Fr. L. in W. G. 62", in I, G. 66°386’ (Cape Gustav Holm, 7th Thule Exped.),
possibly even more to the north (NB. common both in Mikis Fjord and in Wiede-
mann Fjord, 68°33').

5: In wet herb-fields and clay among boulders on south slopes, also in mossy
bogs and wet rocks. At the northern limits in W. G. and E. G. in moss near hot
springs (PorsiLp 1920, T. B. 83 a). See also T. B. 33 b: Tables 6, 8, 18, 20 and pp. 5,
10 and 48—51.

6: H. §,0.

175. Epiobium palustre L.

1: n = 18 (BocHERr 1938 b).

2: Circumpolar, subarctic-temperate; even in South Germany mainly alpine
(WancERIN); common in Iceland and Faroes. See details HuvTéx III, p. 149,

3—4: See map fig. 79. In W. G. between 69Y°25" and 60°. Fairly frequent
between 65” and 60°. In E. G. only in 69718’ (hot spring in Knighton Bay, see T'. B.
33 a, p.16; 33 b, p. 4) and in the interior of Lindenow Fjord (60°34’, 7th Thule
Exped. 1932, see SEIDENFADEN 1933, p. 57). At the northern limit in W. G. also
near hot springs (PorsiLp). The isolated occurrences north of 656 in W. G. and E. (i,
suggest that the species might be a survival, for localities near hot springs have
presumably been warm oases for long periods. The locality in Knighton Bay was
on a mountain slope facing the sea, surrounded by high, sharp crags on all sides.
Naturally, the species may have come there with the wind, most probably from
[celand, which lies only 350 km away. But it would be an almost impossible chance

1) The deviating types may have arisen from hybridizations hetween different
species. In 1935 the writer crossed E. Hornemanni with E. lactiflorum and . palustre.
In the F, of the species-hybrid E. palustre X E. Hornemanni he got (in 1937) a
series of widely differing intermediate tyvpes (amongst others broad-leaved an!
tall types).
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that a seed should drop down just on this spot, only a few square metres in size,
and undoubtedly the one place for miles around where conditions are such that
L. palustre can grow. In the same place was Alchemilla filicaulis, also on a prominent
northern place.

5: In bogs, near watercourses in willow and birch scrub in S. G. Near the hot
springs at Unartoq (60°30’), see Hartz (1894, p. 20).

6: H. S,T.

Halorrhagidaceae.
176. Hippuris vulgaris L.

1: n =16 (Juer 1911, Winge 1917). On the variation see PorsiLp (1920,
p. 111).

2: Circumpolar, also in the southern hemisphere (see Hurtén III, p. 153).

3: N. L. in W. G. 76°30/, in E. G. 76°46" .(see OsTENFELD 1923 and OSTENFELD
& Lunpacer 1910). The species is common along the entire west coast and fairly
common in NE. Greenland.

4: Fairly common in Scoresby Sound; not found between Scoresby Sound and
Angmagssalik, where it occurs in the environs of the colony and at Tunoq { Kruuse,
T. B., 7th Thule Exped.). On the southeast coast 9 localities in all (see SEIDENFADEN
1933, DevoLny & Scroraxper 1933). In S. G. common both on coast and inland
(RosexvinGE).

5: In lakes and swamps (see T.B. 33 b, pp. 106—107).

6: HH. S,X.

177. Myriophyllum alterniflorum D. C.

2: Atlantic NE. Am., Greenland, Iceland and Faroes (common), northern
Europe (considered by TrorL 1925, and KotiLaiNex 1933, p. 29, to be nearest the
oceanic species).

3—4: In Herb. Cop. from 13 localities between 61°35" and 59°565’ in S. G.
Not east of long. 44°20’ W. An uncertain record from Godthaabsfjord is in Por-
siLp 1935.

5: In lakes and watercourses.
6: HH, §,TO.

Cornaceae.
178. Cornus canadensis L.
1: n =22 (DerMEN 1932).

2: According to REGceL 1930, in East Asia, N. America and South Greenland.
In Asia “bevorzugt sie ebenfalls die ozeanischen Kiistengegenden, geht aber etwas
weiter ins Land henein als C. suecica und weniger weit nach Norden. Im Nordamerika
scheint sie in den Kiistengegenden haufiger zu sein” (RecEeL 1. c¢.). There it shuns
the prairie, but is widespread in “damp cold woods’’, southwards only in mountainous
regions.

3—4: Herb. Cop. has it from an outer island in $.G.: Inuarugdligaq (60°23’,
A. Jessen, determ. Carsten Olsen). An intermediate form between C. suecica and
C. canadensis was collected by Hartz in Neriaq (61°35"). The record from Augpilagtoq,
60°07’ (see SEIDENFADEN 1933) should be erased, as the specimens collected (without
flower) undoubtedly are C. suecica.

5: ?

6: H. §,TO,.
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179. Cornus suecica L.

2: N, Atlantic, N. Pacific species, see details in ReceL 1. ¢. Considered by
TroLL 1925, to be a subarctic, euoceanic species. Map in ToLMaTcHEV 1932, p. 20.

3—4: See map fig. 80. In W. G. between 66° and 59°55’, isolated northerly
occurrence in 68°45’ (found again there by M. P. Porsild). N. L. in E. G. 61°37’.
1t is strange that an oceanic species like this does not range more to the north in
E. G. than it does. However, it undoubtedly requires more warmth than for example
Alchemilla alpina, and therefore at its northern limit is dependent on both warmth

| 80 Langen v € Greanwich |40t

Fig. 80. Cornus suecica L.

and oceanity. This is also indicated by the fact that in S. G. it is rare on the outer,
arctic-influenced islands. On the extremely oceanic northern islands of the Faroes,
it was also rare and was only found in low lying regions.

5: In herb-fields and heaths in the outer regions in 8. G. (RosExvinge 1896 b,
p. 197).

6: H. S,TO,.

Umbelliferae.
180. Angelica archangelica L.

1: n =11 (Scuviz Giser 1930). (Syn.: A. officinalis HoFFu.).

2: Greenland, Iceland, Faroes, North and Central Europe, Alps. In Asia closely
related species, undoubtedly belonging to a collective species: Angelica archangelica
s. L. (ef. HEcr V. 1).

3—4: See map fig. 81. N. L. in W. G. 69°47’, in E.G. 66°25" (head of Ka-
ngerdlugssuatsiaq, according to account of travels in CHapmaN). Its distribution in
W. G. north of 67° has been thoroughly examined by Porsip (1920). It is clear
that S.Disko is an advanced northern warm oasis (cf. PorsiLp 1902). The few dots
south of 67° are the result of less thorough exploration in the southerly regions. The
species is frequent all over W. G. south of 68°, though more rare in places. In E. G.
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it is fairly common right up to the northern limit. At Angmagssalik it is to be found
up to 700 m (Kruusk); there it is eagerly searched for by the Greenlanders.

5: In high-perennial beds (at Angmagssalik in so-called “angelica gardens”
(Kvanhaver)), often associated with willow scrub (see Kruuse 1912, pp. 76—177,

120, 1279—128). In S. G. in scrub along watercourses and in grassy patches.
6: H, 8,T.

| 0" Lemgae ¥ ¢ Grearmien a

Fig. 81. /ngelica archangeli;'a L.

181. Ligusticum scoticum L.
1: n = 11 (WaxscHERr 1932).
2: North-Atlantic species (see details in Hurtg~ 111, p. 166 and FErRNALD 1930).
3—4: N.L. in W.G. 65°44" (Majuala, Seren Hansen|, in E. G. 60°35" (Ti-
ningnertdq, 7th Thule Exped. 32, see ScipcxrapeN 1933, p. 69). In S. G. keeps
mainly to the interior of the fjords (Rosexvinge); like Cornus suecica it seems to
require warmth at its northern limit.

5: On the beach or higher up in heath-like vegetation (RosenvinGEe).
6: H. S,TO,.

Angiospermae (II. Sympetalae).
Pirolaceae.
182. Pirola grandiflora Rap.

1—2: A summary of the races (and their distribution) in P. rotundifolia s. 1.
is to be found in Heacr (V, 3) and Huvtén (IV, pp. 5—7). P. grandiflora is a high-
arctic, American and Siberian species (Novaja Semlja, according to Lyncr 1923,
Siberia according to Tovmartcuev 1932). Hacerup (1928, pp. 7—8) found the
number of chromosomes n = 23 in P. grandiflora and P. rotundifolia (from Denmark);
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Fig. 82. Pirola grandiflora Rav.
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chromosomes and P. M. C.’s were somewhat smaller in P. rotundifolia compared
with P. grandiflora. In Greenland bhesides P.grandiflora there are, according to
PorsiLp 1930, p. 20, P. rotundifolia var. arenaria MErT. & Kocu (Ivigtit and Neria).

3—4: See map fig. 82. Common in W. G. between 77° and 64°, rare south
of that degree. In E. G. between 74°35" and 68°44’ and one locality in the interior
of Angmagssalik at Qingorssuaq (Kruuse). In the three localities where the writer
saw the species (on the northern part of the Blosseville coast) its state was wretched,
occurring in only small miserable individuals without flowers. In 8. G. it is very
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Fig. 83. Pirola minor L.

rare, seen by PorsiLp only in the sterile state. Possibly it is commoner there in
alpine localities. It is recorded at Kitsigsut Islands by RosexvinGE. As the species
distinctly is most frequent in the continental parts of Greenland (W.G. north of
64°, E. G. north of 68°30), and outside of Greenland occurs almost exclusively
in arctic, dry, continental areas, I consider it justifiable to call it an arctic-continental
species ( Pirola rotundifolia is considered by BrLytT 1882, to be a continental plant).

5: In Scoresby Sound (Hartz) and Lakse Fjord in W. G. (see PorsiLp 1912,
fig. 4) in the ground flora in continental willow scrub. Also in arctic heaths and
in open fell-field.

6: H. A.C,.

183. Pirola minor L.

1: n = 23 (Hacerur L c.).

2: Circumpolar, sub-arctic-temperate, associated with regions of scrub or
forest. Common in Iceland, whereas curiously enough in the Faroes it is alpine only,
and rare.



11 Biological Distributional Types in the Flora of Greenland. 153

3—4: See map fig. 83. N. L. in W. G. 69°45, in E. G. 68°33". Fr. L. in W. G.
64°, in B. G. 66°30".

5: At the northern boundary of Wiedemann Fjord, on a southern slope in
low Saliz glauca-sociation together with Carex Macloviana (at a height of 350 m).
In Mikis Fjord and farther south in the ground flora in Alchemilla vulgaris and

| 50" Larngge v ¢ Grasnwsch Lot

Fig. 84. Cassiope hypnoides (L.) Don.

Archangelica beds and in willow scrub. Rarer in herb-fields open to the light (see T. B.
33 b, Table 3—5, 8). In S. G. also in lichen heath (Rosenvinge). On the ecological
difference between this species and P. rotundifolia see STExsTROM 1895, p. 21.

6: H. S,T(0,).

Ericaceae.
184. Arctostaphylos alpina (L.) SPRENG.

2: Circumpolar, arctic alpine. Details in Hurtén IV, p. 36, BocHEr 1937 a.

3—4: See map in GELTING 1934, p. 263. Lacking in northernmost and southern-
most Greenland. Gerting calls it a centric, continental species. That it is centric
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is clear enough, but that it is continental requires confirmation. It is possible that
the “relic stock’ in Greenland is continental compared with the total biotype
material of the species. In \W. Norway it is to be found down at the sea level (Norp-
HAGEN 1917, p. 113); it also occurs in the Scottish highlands, and Newfoundland is
swarming with it (FErxaLp 1933, p. 5). Again, then, it seems we have an example
of how the Ice Age made a Greenland species poorer in biotypes (compare for in-
stance Dryas octopetala).

5: According to GeLTinG, in dry heaths and xerophilous grassy heaths together
with Dryas octopetala. In d’Aunay Bay and at the southern limit of Cape Daussy

ANGMAGSSALIK

. - —

Fig. 85. Cassiope tetragona (L.) Dox.

(68°44’) it was growing in rather small patches or in individual specimens in loose
basalt screes.
6: Ch. A,C.(?) (applies only to the Greenland plant).

185. Cassiope hypnoides (L.) Dox.
1: n=24(?) Hacerupr (L. c.).
2: E. Am. from 44° to 71°, Greenland, Iceland, Scandinavia, Spitzbergen, rare

along the arctic coast of Eurasia, eastwards to long. 70° E. (see map in TOLMATCHEY
1930, p. 194).

3—4: See map fig. 84. N. L. in W. G. 74°18’, in E. G. 74°07’. The map is some-
what misleading as regards the W. G. distribution, for it is said to be common
there, at any rate between 73° and 68°. South of 68° it is not common in the lowlands,
but without doubt common up the mountains everywhere inland too (see Godt-
haabsfjord). It is very rare in S. G. In E. G. very common from 60° to the outer
shores at Scoresby Sound, rare west and north thereof. Only in the regions north
of 71° is it an outercoastal species (cf. GELTING 1934, p. 281) and may at the very
most be reckoned as a suboceanic-arctic element in the flora (judging from its total
distribution and Greenland distribution). )
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5: In heaths of snow-patch character, or snow-covered, high-arctic heaths
{Cassiope tetragona heaths). Also in Salicetum herbaceae. See T. B. 33 b (Tables 23,
24, 27, pp. 10, 65, 72, 73 and 81).

6: Ch. A,0,.

186. Cassiope tetragona (L.) Don.

2: Circumpolar, high-arctic. In Am. and Asia ranges well to the south in the
mountains. Occurs with greatest frequency in the most continental regions. The
most oceanic points within its area are the mountains in northernmost Norway,
the stations in Angmagssalik and especially Vancouver Island in Western America
{where it is certainly high apine)?!). The species is lacking in Iceland?), Newfound-
land, Southern and Western Scandinavia.
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Fig. 87. Rhododendron lapponicum (L.)
WAHLENB.

Fig. 86. Cassiope tetragona (L.) Dox.

3: See map fig. 12 in T.B. 33 b. A number of additions to this map are given
in PorsiLp 1935. In E. G. too a number of new localities must be added (see later).
Cassiope tetragona is a pronouncedly high-arctic species, which southwards is most
frequent in alpine localities in the interior of the country (typical in Godthaabs-
fjord (see TrarNeLL 1933) and in Angmagssalik (see fig. 85)). In Kangerdlugssuaq
(see fig. 86) it increases in frequency with the distance from the outer coast. S. L.
in W. G. 64°10’ (Vahl), in E. G. 66°56" (Locality 32, 7th Thule Exped. 1933, M. Ham-
mer). Fr. L. southwards in W. G. about 66°, in E. G. 69° (in the coast zone).

4: Through the work of the 7th Thule Expedition some new localities of great
interest have been established for the species. In the Kangerdlugssuaq region it was
found in a high-alpine locality in the interior of Mikis Fjord, where the writer was
unable to find it despite assiduous search (in the regions below 300 m above sea
level). South of Kangerdlugssuaq the species was known only from the “Cassiope
mountain” in Qingorssuagq, in the interior of Angmagssalik (Kruuse). Kruuse (1912)
writes that there it must undoubtedly be regarded as a relic; he considers it has
held out on the sharp mountain tops in the interior of Angmagssalik during the
Glacial Age. Furthermore, he adds, it is scarcely probable that it occurs between
Qingorssuaq and Cape Dalton “for in 1898—99 I examined numerous localities high
up the hills where conditions for it were good, in the form of high levels and long

1) Recorded there by Rikui, 1914, p. 268, but not by Macoux.
2) Erroneously recorded there by Busch, 1915.
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distances from the outer coast’’. However, it has since been found on the coast
southwards to 69° in Kangerdlugssuaq and four new localities in Angmagssalik
(by R. Bogvad and M. Hammer on the 7th Thule Expedition). All these localities
lie in the interior, and three of them are alpine. On Mt. Nuk in the interior of Sermilik,
Cassiope was gathered together with species like Carex rupestris and C. pedata. In
Locality 18 (in Sermilik) it was found together with Dryas integrifolia, and in the
southernmost locality (see p. 30) it was growing on a northern slope from 300 m
upwards. In Locality 45 in Kangerdlugssuatsiaq it was found in a cleft with sparse
vegetation.

5: Forms extensive heaths in NE. Greenland (on ground covered with snow
for a medium length of time. On its ecology see details in GeLring (1934, p. 147),
Kruuse (1912, p. 81), PorsiLp (1935) and T. B. 33 a and 33 b (especially, pp. 74—80).

6: Ch. A,C.

Rhodoraceae.
?187. Ledum palustre (L.) ssp. decumbens (Arr.) HurTEn.

This species is found definitely in W. G. between about 74° and 63°; possibly
as far south as in 617 (see PorsiLp 1920, p. 129). The Greenland type seems to be
a more arctic species compared with the boreal, continental L. palustre (see Graxn-
Lunp 1925). Undoubtedly it is most correct to regard it (with HuLTEN) as a sub-
species of L. palustre; that opinion is midway between PorsiLp’s that the type is
a good species, and AsnEe’s (1936) that more likely it is merely a form: “it seems to
be primarily an ecological development”. Without doubt it will be profitable to
compare the types within the collective species L. palustre by cultivation under
uniform conditions.

188. Ledum groenlandicum OED.

1: n =13 (HaGcerur l. c.).

2: Through boreal parts of N. Am. Greenland.

3—4: See PorsiLp 1920. From S. G. northwards to 67° in W. G. In I, G. only
at the south point (60°10°); common especially in the outer regions.

5: In humid heaths in warm sheltered localities (Rosexvince 1896 b, p. 190);
also on the borders of willow scrub and in mossy bogs (PorsiLp); plays a great parl
in the vegetation of the Pacific coast bogs of N. Am. (OsvaLp 1933).

6: N-(Ch). S,T. (?8.T0,).

189. Loiseleuria procumbens (L.) DEsv.

1: n= 12 (Hacerur L c.).

2: According to HuLtén: “American transgressing into Europe and E. Asia”.
At any rate it is not completely circumpolar. It is lacking in Central Asia with the
exception of a locality north of Lake Baikal. In continental parts of N. Am., too,
it is lacking or extremely rare. On the other hand it is very common in Newfound-
land, Iceland, the mountains of the Faroes, Scandinavia, Alps.

3-—4: See map fig. 88. N. L. in W. G. 7484’ (Nugssuaq, Fritz Johansen 1931},
in E. G. 68°14' (T. B. 33 a). Fr. L. in E. G. about 67°. Also common in 8. G.

5: FerxaLp calls the plant an oxylophyte, and in Hecr it is regarded as
calcifugous (Pu = 5.0—4.1). This is most interesting, having regard to the distribution
of the species in Greenland. As fig. 88 shows, it scarcely occurs at all in the basalt
regions of Greenland. In W. G. it has been able to spread northwards in the interior
east of the basalt, whereas it could not do so in E. G., where the ice covers the greater
part of Knud Rasmussen Land (presumably this peninsula consists of basalt, espe-
cially out towards the coast). At its northern limit in E. G. it was found in three
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Fig. 88. Loiseleuria procumbens (L.) DEsv. B = Basalt; ------ Basalt limit.

localities (see T. B. 33 a, p. 26); the two northernmost were gneiss, the southern
one in Mikis Fjord was on gabbro (Empetrum-Vaccinium heath with a fairly thick
shield of raw humus and peat). In the gneiss localities it was growing both in bare
gneiss gravel and on heath, often rather alpine. If thus in Greenland the basalt
seems to form an obstacle to the spread of the species, it may be due to the fact that
under more arctic conditions of climate it is unable to get sufficient humus formed
over the calcareous basalt soil. We know from the Alps that Loiseleuria also thrives
on calcareous soil when it is overlain by a shield of peat. In the Faroes (on basalt) it
grows especially in alpine Rhacomitrium-heaths, where the Pu according to the
writer’s analyses lies between 5.5 and 5.7. However, as Pu values of this kind must
occur at many places along the basalt region of the Blosseville coast, the nature
of the soil alone cannot be the factor which limits the area. The climate also plays
a part; for example, Loiseleuria has not been found in the main fjord of Kangerd-
lugssuaqg, where the substratum consists of gneiss and granite, but where the
climate is particularly arctic.
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Fig. 89. Phyllodoce coerulea (L.) Bas.

In Empetrum-Vaccinium heath or on exposed places in Vaccinium-Loiseleuria
heath; also on fell-field and at times in heath of snow-patch character (see T. B.
33 b, Tables 20 and 24, figs. 9, 10 and 26 J. 7).

6: Ch. A,0,-A,TO..

190. Phyllodoce coerulea (L.) Bas.

1: Syn.: Bryanthus coeruleus (L.) DippeEL. n = 12 (see Bocher 1938 b).

2: According to Rikrr (1921, fig. 14) not circumpolar. It must more nearly
be described as a low-arctic, North Atlantic-North Pacific species. It penetrates
far into the mountainous regions of Asia as far as Altai. Like Loiseleuria, it has its
northernmost localities in Greenland. It is not so oceanic as Loiseleuria (rare
in Iceland (except at Akureyri), lacking in the Faroes, in Finmark “continental”
(Ove Dauv)). It seems to be incapable of weathering either a high-arctic-continental
climate (in NE. Greenland in only two localities fairly near the outer coast) or a
sub-arctic-oceanic climate.



Fig. 90. Rhododendron lapponicum (L.) WAHLENB.
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3—4: See map fig. 89. N. L. in W. G. 74°18’, in E. G. 72°10’. Fr. L. in E. G.
(northwards) about 68°44”. In E. G., besides the localities mentioned in the literature:
Rosenvinge Bay near Scoresby Sound colony (Hagerup 1924), Jacobsen Fjord
68°12’ (E. Knuth 1935). In Scoresby Sound it is most common in the interior (Hartz),
in Kangerdlugssuaq not in the interior of the bleak main fjord (see fig 143).
On the little-known coast between Kangerdlugssuaq and Angmagssalik it was
collected by the 7th Thule Expedition from two localities at Cape Gustav Holm.

6: Most frequent in luxuriant, humid, snow-covered heaths, here and there
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Fig. 91. Rhododendron lapponicum (L.) WAHLENB.

dominant (see T.B. 33 b, Tables 19, 20, 21, fig. 9 and p. 81). On the Blosseville

coast distinctly a southern-slope plant.
6: Ch. A,T-A,TO,.

191. Rhododendron lapponicum (L.) WAHLENB.
1: n =13 (HaceErupr 1928).

2: Through the north of North America to Greenland and northernmost
Scandinavia, including Finland and Bear Islands (see NorpHAGEN 1935, p. 56).
In northernmost Scandinavia only in the interior (see Tu. Fries 1913, Ove Danr

1934).

3—4: See map fig. 90. N. L. in W. G. about 79°, in E. G. about 75° Fr. L.
southwards in W. G. about 64°, in E. G. 69°35’. The region of frequent occurrence
lies in the most continental parts of Greenland (see Godthaabsfjord); nevertheless
it also occurs southwards on rather outlying localities. Its soil requirements seem
to vary in the different parts. In Newfoundland and on the Gaspé peninsula it occurs
(FErvaup 1933, p. 10) on serpentine barrens and dry limestone, not on granite or
quartzite; south and north of these areas it is common on granite and gneiss. In
Scandinavia it is “kalkstet” (Tu. Fries 1925). In Kangerdlugssuaq and Angmagssalik
(see fig. 87 and 91) it is most frequent in the interior, where it occurs on gneiss,
whereas at the coast it seems to be most frequent on more basic rocks. For instance
the alpine locality in Mikis Fjord (7th Thule Exped. Loc. 59) is on basalt, the two
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inland localities at the head of Watkins Fjord on gneiss, whereas the innermost
locality in Kangerdlugssuaq was on an eruptive dyke in gneiss. Of the four localities
in the outer part of Angmagssalik (the Tugtilik locality is more an inland locality),
two are definitely on basalt, viz. that on the top of Cape Gustav Holm (7th Thule
Exped.) and that on an eruptive dyke in Nigertussoq Fjord (Kruuse 1912, p. 174).

5: In heaths, bogs and bare, gravelly, dry soil. Extremely resistant to dry
foehn winds (GeELTinG). Often bare of snow in Scoresby Sound. In the Kangerdlugssuaq
region in high-arctic heaths in the interior, or in Empetrum-Vaccinium heaths,
as well as on wet crags together with Pinguicula and Scirpus caespitosus (see T. B.
33 h, p. 65).

6: Ch. AyC,-(A,C,).

YVacciniaceae.
192. Oaycoccus quadripetalus GiuiB. var. microphyllus (LGE). PorsiLp.

1: Re taxonomy see PorsiLp 1930, pp. 38—42.

2: The species (including var. microcarpus Turcz.) is subarctic-temperate (see
details in Bocuer 1937 a, pp. 18—19).

3—4: In W.G. between 68°41” (PorsiLp 1935) and 60°. Most frequent in
S. G. South of 61°30" recorded from 13 localities, of which the easternmost are
Tasermiut Fjord and Frederiksdal (long. 44°45" W.).

5: In bogs with Sphagnum.

6: Ch. §,T.

193 and 194. Collective species: Vaccinium uliginosum L. s. 1.

Hacerur (1933) has shown that V. uliginosum ssp. microphyllum is diploid
(n = 12), whereas ssp. genuinum is tetraploid (n = 24). Unfortunately, no count
has been made of the chromosomes of the Greenland large-leaved type (“var. pubes-
cens Horx.”), but it is very probably tetraploid too (see the figure in Hacerup
l.c.). It is impossible to distinguish between the tetraploid and the diploid in
herbarium material; the size of the leaf of V. uliginosum varies so much that H. E.
PeTERSEN (1924) “would be very reluctant to agree that this form (ssp. microphyllum)
is anything special and to call it a variety”. But if the varying shape of the leaves
is disregarded, the writer considers it possible to divide at any rate the Greenland
material of V. uliginosum into two subspecies, a large and a small-leaved ( ? tetraploid
and diploid), even though certain indeterminable intermediate forms do occur.
Future cytogenetic research must prove whether or not this opinion is correct?).
Individuals which in the writer’s opinion are tetraploid have leaves about 15
to 21 mm long and 11 to 13 mm wide. Individuals which must be taken to be diploid
have leaves about 6 to 13 mm long and 4 to 8 mm wide. When the diploid type is
found in favourable localities it does not seem to become large-leaved; the 6th
Thule Expedition at Ivigtut collected an individual, 35 cm high and handsomely
branched, which clearly must have grown in a sheltered locality, but its leaves
attain to only 11 mm in length and 7 mm in breadth. When the tetraploid type
is found in relatively unfavourable localities (exposed to wind), its most exposed
shoots become small-leaved. It looks as if the hirsute types (as to which see 1. E.
Petersen 1933) may be both diploid and tetraploid?). That the large and the small-
leaved types are widely different ecologically is of importance. This is to be seen

1) In the samples examined by the writer, no constant differences were observed
in the size of the pollen corresponding to the difference recorded by Hacerur be-
tween the pollen mother-cells of the large and the small-leaved V. uliginosum.

2) MaLte (1934 b, p. 184) first divided Vaccinium uliginosum into large and
small-leaved, and then into hirsute and glabrous types.

106 11



162 Tyce W. BOCHER. [T

from their different area, their different distribution in the plant communities (see
later) and their different flowering period (PorsiLp 1930).

193. Vaccinium uliginosum ssp. microphyllum Lgg.1).

1: Comprises the two varieties var. alpinum BiceL and var. Langeanum
MaLTE (see MarLTE 1934 b).

2: Circumpolar, arctic-alpine (see details in Bocuer 1937 a, pp. 21--22).

3—4: Widespread throughout Greenland, except that it has not been found
in the northernmost part (see OsTeENFELD 1925, p. 27). Occurs in practically all
localities in the region south of Scoreshy Sound; is possibly rather more rare in the
lowlands of S. G.

5: In heath. Forms sociations often on dry, exposed places. Often snow-bare
in Scoresby Sound (Hartz). To a great extent forms heath together with Empetrum.
Also occurs sporadically in herb-fields, willow scrub and bogs (T. B. 83 b, pp. 56--85,
97, 100—102).

6: Ch. AgX.

194. Vaccinium uliginosum L. (ssp. genuinum).

1: Comprises the two varieties: var. typica and var. pubescens LGE. (see MaLTE
1934 b).

2: Subarctic-oreophil. Circumpolar (see BocHER 1. c.).

3—4: In my opinion Iferb. Cop. contains this sub-species from the following
localities:

W. G.: 72°30" (Laksefjords Qingua), 66°58" (Itivneq in Tkertoq Fjord), 61°45”
(Qingua in Tasiussaq), 61°35" (Qingua in Neriaq). S. G.: 60°06” (Ilua Fjord), 59°55"
(Ilua). PorsiLp 1930 writes that var. pubescens Horx. is frequent in the lowlands
of S.G. E.G.: 70°25’ (Danmark Island), 66°20” (Tugtilik), 66°18" (Nigertussoq), 65°56”
([kateq), 65°52’ (Quarmiut), 65°52° (Kingmiut), 63°30’ (Eskimonss).

As will be seen, the species is fairly rare and distinctly southern.

5: In willow scrub, luxuriant, south-exposed, rather humid heath. Snow-
covered in the Tugtilik locality (see also PorsiLp 1912, figs. 9 and 14, T. B. 33 b,
Table 4).

6: Ch(-N). S.T.

195. Vaccinium witis idaea L. var. minus Lopbp.

1: Syn.: V.vitis idaea var. pumilum HorxeM. The main species has n — 12
(Hacerup 1928).

2: Circumpolar. Var. minus is lacking around the northernmost part of the
Atlantic Ocean (In E. G., S. G., Iceland, Faroes, Scotland, Norway except perhaps
farthest north). See also Bocuer (I c.).

3—4: W. G. between 76°560” (Ekblaw 1916) and 64°, common. South of 64°
only 61°35’ (mouth of Neriaq) and 60°10” (Nanortalik in S. G.), from which localities
it is contained in Herb. Cop (see RosExvincge 1892, p. 692), but from which it is
not included in OsTENFELD 1926.

5: In luxuriant heaths and “not too wet moss bogs” (PorsiLp).

6: Ch. A,C,.

Empetraceae.

196. Empetrum hermaphroditum (Lce.) HAGERUP.

1: n= 26 (Hacerup 1927). Regarding E. hermaphroditum and E. nigrum, see
especially Hacerup (L. ¢.), MarLte 1934 b, and NorpuaGEN 1936, p. 64.

1) PorsiLp 1935 simply calls it Vaccintum microphyllum.
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2: Probably almost circumpolar (see details in ArwipssoN 1935 and BOcHER
l.c.). FErNALD’s map of the distribution of “Empetrum nigrum’ in N.Am. (1925a,
p- 248) shows that there the collective species E. nigrum s. str. -{- hermaphroditum
is most frequent out towards the Atlantic (all the 5th Thule Expedition’s material
from N. Am. is E. hermaphroditum, according to GronNTVED (1936, p. 47)).

In PorsiLp’s opinion (1930) it is possible that in some places in W. G. there
are red-fruited forms of Empetrum (? American sub-species).

3—4: The species is widespread in Greenland, but like V. uliginosum it is
lacking in the northernmost part, and perhaps also in the region of Danmark Fjord.
Northwards in E. G. (north of 72°) it is most frequent in the interior (warm) country
(GeLtinG and SerenseEn). Already in Scoresby Sound the positions are reversed
(see Kruuse 1905, pp. 163 and 179): it increases in frequency outwards. On the
Blosseville coast there is a sudden change in the frequency of the plant (see T. B.
33 a, pp- 7 and 22); north of 69° it was sparse, in small patches in sheltered places,
and indeed very rare in the Barclay bay. From and including Cape Daussy (68°43)
it was dominant in the heaths and common. It is extremely frequent right down
to Cape Farewell and South Greenland, where it especially influences the character
of the outer heath-land (Rosexvince 1896 b). In Kangerdlugssuaq all localities.

5: Most frequent in heaths, scattered in almost all types of vegetation except
snow-patches and submerse sociations (see details T. B. 33 b). The purely Empetrum
heath becomes common at Angmagssalik.

6: Ch. A,T.

Diapensiaceac.
197. Diapensia lapponica L.

1: n = 6 (SamuveLssox 1913, Hacerup 1928).

2: Circumpolar, arctic-alpine (lacking in the Alps), see details in HuLtéwn
IV, p. 47.

3—4: N. L. in W. G. about 74°18’, in E. G. about 71° (according to Hartz
1895 a, p. 336, common everywhere in Scoresby Sound, but without any special
indication of localities). It has not been met with on any part of the basalt coast
south of Scoresby Sound, whereas in Kangerdlugssuaq it was very common every-
where in the interior (fig. 92). It has not been found in Mikis Fjord at the low levels,
but by the 7th Thule Expedition in an alpine locality on basalt. Tu. Fries (1925)
considers it to be indifferent to lime in the soil, whereas FernaLp (1933) classifies
it as an oxylophyte. The writer entertains no doubt that it shuns the basalt in E. G.,
and the same is the case in W. G. (PorsiLp 1920). In an ecological sense it is distinctly
one of the pronouncedly arctic species in Kangerdlugssuaq which mainly occur in
the interior there. But it is not so much the climatic conditions as the edaphic factors
that make it rare in the coastal regions north of 68°. On the desolate gneiss coast
south of Kangerdlugssuaq (north of 66°20) it has already been found in six places
(67°15%, Kruuse Fjord, (Chapman); 67°04’, Lange Island; 66°58’, Lille Island ; 66°47’,
ftivssalik; 66°4b’, Cape Jorgensen (Kruuse); 66°36’, Cape Gustav Holm at 600—800
metres (NB. on basalt, 7th Thule Exped. 1933)), and in the Angmagssalik region
and along the coast south of that place it is frequent on the coast, inland and high
up the mountains. Not until we come to the S. G. lowlands does it seem to become
rare; in earlier times it was collected at Julianehaab and Nanortalik, and in 1932
it was found by G. Hatt in the interior at ‘“Ergatatasiadaqaga”.

b: Wind-exposed heaths (fell-field). Diapensia-Cobresia Bellardi-sociation,
Diapensia sociations (open), Cassiope tetragona-Diapensia sociation (see T.B. 33 b,
pp. 46, 64—67, 77—81).

6: Ch. A,T.

11*
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Primulaceae.
198. Primula egaliksensis WoRMSKJ.

2: According to FErnaLp, in E. Am. between 51° and 60°, Newfoundland,
Gulf of St. Lawrence. Collected by 5th Thule Expedition in 61° and about 647,
NW. of Hudson Bay (GrentvED 1936). Greenland.

3—4: In the interior of Tunugdliarfik Fjord and Igaliko Fjord (5 localities
in all) between 60°53" and 61°13".
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Fig. 92. Diapensia lapponica L. Localities after-T. B. 33 a, DEvoLp & ScuorLaxpir
1933, and Table 6, pp. 34—39 (7th Thule Exped.). —+—-— + limit between
basalt-gabbro area eastwards and gneiss area north and west (after Wacenr 1934).

5: In clayey-sandy river valleys and ponds with not too dense vegetation
(ROSENVINGE).
6: H. S,T (C.?).
?199. Primula stricta HorRNEM.
Not in Herb. Cop. from the region south of 64°. Recorded in Laxce (1880)
from the interior of Tunugdliarfik Fjord, but not included by OsTExFeLD from there
(1926), and not found again in the locality by PorsiLp (1930).

Plumbaginaceae.
200 and 201. Collective species: Armeria vulgaris s. 1.

1: Turesson (1922 and 1930) has made special studies on ecologically different
races within Armeria vulgaris, and now we need comparative cytogenetic investigations
on the alpine-arctic races on the one hand, the maritime and temperate on the
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other?). In Greenland there are especially two races or sub-species which have not
been completely separated. However, as they are distinct from each other with
respect to ecology and distribution, it is perhaps best to keep them apart. For the
present we may call them A.wvulgaris and A. vulgaris var. sibirica; HuLtén (IV,
p. 60) and NorpHaGEN (1935) both point out that the arctic types of A.vulgaris
require revision. Within “var. sibirica” there are smooth-stalked types (most frequent)
and types with slightly hairy stalks; the same is the case in N. Am. material collected
by the 5th Thule Expedition (GrenTvED 1936). A giant type from Ivigtat, deter-
mined by Ostenfeld as A. elongata (Horry.) KocH {. sibirica (Turcz.), measuring
35 cm in height and with heads 26 mm in diameter, is so gigantic compared with
the rest of the material that one feels this is a polyploid type. The number of chro-
mosomes for A.vulgaris is n =7 (FERNANDEsS 1931).

2: According to Hurtén (L. c.) circumpolar, arctic-temperate. It also occurs
in South America. “A. sibirica” is recorded from arctic N. Am. (GrenTVED L c.)?),
Greenland, Faroes (OstexreLp 1901), Finmark (Ove Dasnr 1934}, the arctic coast
of Russia (map of the distribution of A. sibirica and A. vulgaris in Russia is contained
in Sovjetskaja Botanika No. 5, p. 152, Leningrad 1934) and arctic Siberia (ToL-
MATCHEV 1932).

200. Armeria vulgaris WiLLD.

8—4: In southernmost Greenland only; N. L. in W. G. about 61°, in E. G.
59°53’. PorsiLp 1930, records this type as common in 8. G., whereas No.201 is rare,
at least in the lowlands.

b: On the beach and in salt-marshes.

6: H-(Ch). S,T.

201. Armeria vuigaris WiLLp. var. stbirica {Turcz.) ROSENVINGE.

3: Widespread in Greenland, lacking only in the far north, above 82°. In the
Disko region it is common, as also in E. G. north of 70°. In several places it has
been found in high-alpine localities (Jensen nunataks at Frederikshaab).

4: Very rare south of 70°. Localities: Hurry Inlet (two localities, Hartz
and Kruuse), Cape Stewart (Ryder), Cape Hope (Alwin Pedersen, Bogvad on 7th
Thule Exped. 1933), 69°566’ (Dunholm, Hagerup), after which not until Angmagssalik
colony and Cape Dan (656°81'—37’, Bay, Kruuse, Bogvad on 7th Thule Exped.
1933). In S. G.: Cape Farewell (Sylow), Nunarsuak (Lundholm), Akia Island off
Julianehaab (Meldorf), ?Ivigtiit (Lindhard, see above under 1). SEIDENFADEN’S record
of 60°27" Qanikitsoq (7th Thule Exped. 1932) is more likely an A. vulgaris type.

DevoLp & ScHoLANDER 1933, p. 78, record it from Cape Warming (according
to Kruuse). This must be a mistake; the writer cannot find such a record in Kruuse
(1905, 1906 and 1912), nor is it in Herb. Cop. from that locality.

5: In open heath and gravelly fell-field, mostly near the shore.

6: Ch-(H). AL

Gientianaceae.
202. Gentiana aurea L.

2: Recorded in ExcLEr & PraxtL (Nat. Pfl. fam.) from northern Eurasia,
Central Asia and arctic America. According to Gray, 1878, p. 119, however, it
occurs in America only in Unalaska and Sitka; it is not recorded at all for E. Am.
(Brirrox & Browx, RoBixsox & FErxavLp). Possibly the record from Central

1) After a year’s cultivation Armeria vulgaris types from the Faroese mountains
retain their character and are distinctly different from the lowland type.

?2) Mavrte, 1934 b, maintains that the American species is not /. sibirica but
A. labradorica WATTS.
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Asia does not refer to G. aurea L. but to the closely related G. aurea Stev. (G. um-
bellata M. B.), which is widespread in the Caucasus, Siberia and Altai {according to
GrieseBacn 1839). In Europe G.aurea L. occurs in Iceland (common), Norway
from 63° northwards to the Russian frontier. Also in Torne Lapmark and on the
Kola peninsula. In Norway it is commonest in the lowlands, but very rare in the
mountains.

3—4: Here and there in S. G. northwards to 61°20" in W. G., 60°10’ in E. G.
Commonest in the interior. North of S. G. in only three isolated localities: 1) 69°33’
in Disko Fjord in W. G. (PorsiLp 1920), 2) 66°08" Qingorssuaq in E.G. (Kruuse)?)
“on the humid steppy side, exposed to the south’ at a height of 700 m together
with plants such as Draba aurea, D. crassifolia, Cobresia Bellardi, Potentilla emarginata
and Asplenium viride, 3) Dronning Marie Valley, Eqalingmiut (63°28’) in E.G. (De-
voLp & ScHoLANDER). The two latter localities contain an unusually large number
of plants with discontinuous area.

5: In 8. G. in grass in fairly humid places.
6: Th(?) S,T.
203. Gentiana dentosa RoTTBOLL.

1-—2: On closely related species in N. Am. and Asia see HoLy 1901, PorsiLp
1936, p. 43. According to the latter (1. c.), Gentiana dentosa (s. str.) occurs only in
Norway, Iceland and Greenland.

3-—4: In Greenland in three different places: 1) S. G. in the interior of Igaliko
and Sermilik fjords at Julianehaab (60°46—61°15"2); 2) Itivdleq Fjord and South
Strem Fjord (66°29--66°32") in W. G.; 3) Ella Island in NE. Greenland (SORENSEN
1938). Seems to be a distinct example of a southern species with “relic’ distribution.

5: Among gravel and in ponds near the beach (Rosexvince 1892).
-H (biennial according to Serenxsex). S,T.

204. Gentiana nivalis L.

2: Labrador (AsBE 1936), Greenland, Iceland, Scotland, Scandinavia, Kola
peninsula, Pyrennees, Alps, Jura mts., Carpathians, Apennines, Balkans and moun-
tains of Asia Minor. Lacking in Ural and North and Central Asia. SterreN (1924,
p. 45) assumes that it came from montane European regions.

3—4: See map fig. 93. N. L. in W. G. 71°33 (Porsild 1929), in E. G. 724}’
(Serensex 1933). Fr. L. northwards in W. G. about 65° (in the interior), in L. Gi.
68°33" (T. B. 33 a, pp. 9 and 11). It was not observed in the interior of Kangerdlug-
ssuaq. The absolute N. L. and the Fr. L. both lie farthest north in E. G.

5: Often sporadically frequent in dry places in south-exposed herb-fields (a
typical locality shown in fig. 6 in T. B. 33 b; see also Tables 8, 15 and 20). It was
often observed together with plants such as Sedum annuum, Veronica fruticans,
Euphrasia frigida and Agrostis borealis, and thus is mostly allied to the subarctic
dry-soil plants. At Finse in Norway it was typical of the drier herb-fields (Carex
rigida-Anthoxanthum-Stereocaulon- Polytrichum sociation with Ranunculus acer var.
pumila). South of Angmagssalik recorded in and near willow and birch scrub, in
lichen heath and grassy slopes (DevorLp & ScHOLANDER, ROSENVINGE, Hartz
(1894, p. 15)).

6: Th-H (biennial see Sorexsex L c.). 8,TO,.

1) Erroneously determined as G. tenella by Kruuse.
2) Besides the localities mentioned by PorsiLp: Igdlunguaq (G. Hatt 1932).
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205. Gentiana tenella RoTTBOLL.
2: Eurasiatic—West American species (possibly radiating from Central Asia),
see details in ScHrOTER 1908, p. 425; Gray 1878; Huvrtén IV, p. 66. Recorded as

common in Iceland.
3-—4: W. G. in two inland localities in 66°05” and 68°21’ (see PorsiLp 1920).

E. G. between 74°33” and 70°35’.

° Lmofde V.. Greamvich s0*

Fig. 93. Gentiana nivalis L.

5: According to GELTING, mostly inland on sandy soil with a southern exposure.
Snow-covered; in summer its growing places sometimes dessicate completely.
“Kalkstet” according to Fries (1925).

6: Th-H (biennial according to SereNSEN). A,C,?

206. Lomatogonium rotatum (L.) Fries.

2: This species has a disjunctive but almost circumpolar distribution (see map
inFErNALD 19254, p. 339, to which must be added occurrences in E. Asia (see HULTEN)).
In Eurasia the species seems to be a continental type. In Iceland it would appear
to be somewhat more frequent in. North, East and Central Iceland, but it also occurs
in the oceanic south and southwest of the island!). In E. Am. it ranges out to the
sea at Newfoundland.

!) THoropDSEN 1914, p. 301 asserts that it is very common in northern Iceland,
rare in other parts.
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3—4: N.L. in W.G. 68°47". Scattered down along W. G. to S. G., where it
is most frequent in the interior, though it does occur right out at Ilua (59°565’) in
the outer regions.

5: In sandy clay and among grass on the beach.

6: Th(?) S,T. (C,?).

207. Menyanthes trifoliata L.

1: n = 27(?), Marsuura & Suto 1935.

2: Circumpolar, subarctic-temperate.

3—4: Only in W. G. and S. G. between 68°44’ (Sydostbugt, see PorsiLp 1935,
p. 81) and 60°00°, long. 44°40" W. (Amitsoq Fjord, Berlin), and not east of there.
Is most frequent inland, especially towards the north. According to PorsiLp 1920,
its fruit does not ripen in Greenland.

5: In Jakes and ponds.

6: HH. S,T.

Borraginaceae.
208. Mertensia maritima (L.) GrAY.

2: According to Hurtix (IV, p. 86): American, transgressing into western
Europe and eastern Asia. TonLmatcuHev (1934, p. 217) writes that in America the
species “an der arktischen Kiiste und auf den Inseln bestimmt selten ist”; this is
not quite correct, for it is recorded from a large number of localities along the arctic
American coast by for instance Macoux & HoLwm 1921, and GroxtveEp 1936. ToL-
MATCHEV also states that in Greenland the plant occurs only at Angmagssalik,
which is still less correct.

83—4: The CGreenland distribution is very peculiar (see fig. 94). It is frequent
in W. G. between 67°30" and 72°30’; northwards it has been found in two localities
in 75°55" and 77728 (see Stmmons 1909 and OstenrELD 1923 b, p. 311), south of
67°80" in three scattered localities; the most southerly one, Nanortalik, 60°10’,
(E. Langberg 1927) having been unknown earlier. In E. G. only at Angmagssalik
colony, 65°37" (Kruuse, T. B.) and a locality in Umanaq Fjord 63°07’ (Bogvad on
7th Thule Exped. 1932, see SEipExrFanpex 1933). Kruuse 1912, p. 102, considers
that the plant in Angmagssalik has most probably newly immigrated, and [ am
inclined to agree with him?). Mertensia’s distribution in Greenland must first and
foremost be explained from historical factors, i.a. favourable conditions for dispersal
and immigration from the west to W. G. between 67°30" and 77°30"; possibly topo
graphical conditions also play a role.

6: In gravel on the beach among rocks (Angmagssalik). On sandy beaches
in W. G.

6: H. Ayl

Labiatae.
209. Collective species: Thymus serpyllum L.

1: Consists of a number of more or less distinct microspecies or varieties. The
group should be examined cytogenetically on a large scale; we already know the
chromosome number n = ca. 10 (Neuec 1925).

The Greenland types were recently discussed by PorsiLp (1935) and DEevorp
& Scuoranper (1933). The latter writers endeavour to distinguish between two
microspecies: Th. arcticus (Dur.) Ronniger and Th. neglegtus Rox~iGer. In the
material examined by the present writer it is also possible to distinguish between
these two types, but the boundary between them does not seem sharp enough to

1) PorsiLp 1920 states that “the achenes have an air-chamber and will float
a long time”.
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Fig. 94. Mertensia maritima (L.) Gray.
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justify the rank of microspecies. What is more, there does not seem to be much
difference between them as regards either their Greenland distribution or their
ecological factors; at the present moment it cannot be said whether these “species”
are much more than the result of simple segregations. Furthermore, as regards the
degree of pilosity the material is so hetergeneous that actually there is nothing to
prevent the setting up of still more “species”.

2: The collective species is Eurasiatic; it attains to Greenland on the west
and North Africa on the south. It was introduced by man to N. Am. According to
ScHOLANDER, Thymus arcticus (4 related types) occurs around the North Atlantic:
Greenland, Iceland, Faroes, Scotland and Norway.

/

b
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Fig. 95. Thymus serpyllum L. s. 1.

3: See map fig. 95. N. L. in W. G. 66°56" (see PorsiLp L c., p. 42), in E. G.
about 68°10" (Cuapmax 1932). Fr. L. northwards in W. G. 64°30", in E. G. 66°36".

4: The writer has made futile attempts to find out where in Kangerdlugssuaq
Chapman’s find was made; for that reason the N. L. in E. G. cannot be given quite
accurately. South of Kangerdlugssuaq the species was found by the 7th Thule Exped.
1933 on Cape Gustav Holm (66°36’) both in the lowland and at 500 m.

5: Subarctic dry-soil type. In Tugtilik (66°20’) formed dense pure Thymus
sociation in narrow strips in heaths along dry, south-exposed gneiss rocks. At Ang-
magssalik it was very common in the Carex rigida-grass-heath (T. B. 33 b, Table 17),
and it also occurs there in Empetrum-Vaccinium heaths and certain herb-fields.
In 8. G., as in the Faroes, it occurs in fell-fields even high up the mountains, as well
as in birch scrub and herb-fields (Rosexvinge). According to Porsiup L c., it is
associated with the Archaean (its N. L. in E. G. coincides with the gneiss limit).

6: Ch. 8,0 (the Greenland type, cf. p. 269).

Scrophulariaceae.

210. Bartschia alpina L.
1: n = 12 (Wirscu 1932). The remarkable yellow-flowered var. Jensenii
Lgke., which resembles var. ochroleuca Harty., was found by I. A. D. Jensen at
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Ilivdlinguaq in South Strem Fjord in W.G. and by Kruuse in Qingorssuaq, Angmag-
ssalik, in E. G.

2: Subarctic-low-arctic-alpine. Arctic E. Am., Greenland, Iceland, Faroes,
Scotland, England, Scandinavia, N. Russia, the mountains of South Europe from
Portugal and the Pyrennees to the Carpathians. Also in the Black Forest, the
Vosges and Sudetes.

3: See map in T.B. 33 a, p. 45. N. L. in W. G. 72°04’ (possibly more to the
north, for Simmons 1909, mentions it from Cape York; this locality, however, is
not included by PorsiLp 1920, or OsTenreELD 1926). N. L. in E. G. 68°44’ (T. B.
33 a). Fr. L. northwards in W. G. about 71°, in E. G. 68°20".

4: The following localities should be added to the above map: Jacobsen Fjord
68°10’, (E. Knuth 1935), three localities at Cape Gustav Holm, 66°36, (7th Thule
Exped. 1933), in the Angmagssalik region localities 10, 17 and 32, 7th Thule Exped.
1933, and a large number of localities south of Angmagssalik named in SEIDEN-
FADEN 1933 and Devorp & ScHorLANDER 1933.

5: At the northern limit in humid, southeast-exposed Empetrum-Vaccinium
heath. More southerly also in herb-fields, Saliz arctophila X glauca sociations, and
scattered in scrub and some snow-patches (Carex rigida-Saliz herbacea-moss sociations
(tussocky)). See T.B. 33 b, pp. 32, 37, 55, 58, 63, 68.

6: H. §,T.

211 and 212. Collective species: Euphrasia officinalis L.
211. Euphrasia frigida PucsL.

1: Syn.: E. arctica LAxGE. According to PuesLey 1933, only one species occurs
definitely in Greenland, E. frigida. Under this heading he gives two varieties occurring
there: var. laza Pucsyt. and var. pusilla PucsL.

2: E. Am. (Labrador to Newfoundland), Greenland, Iceland, Faroes, Scan-
dinavia.

3—4: N. L. in W. G. 71°25" (PorsiLp 1920), in E. G. 74°30" (GELTING 1934).
The species has been found here and there in E. G. south of 70°: 69°45’, Turner
Sound (Kruuse); 69°33", fjord north of Cape Dalton (T.B.); 69°20’, hot spring,
Knighton Bay, (T. B.). In Kangerdlugssuaq in locality B, C, D, F and G. (T. B.,
Scholander); south of this in 66°20°, Tugtilik (7th Thule Exped. 1933). The more
southerly localities may be seen in Kruuse 1912, SEipENFADEN 1933, and DevoLp
& ScHorLanNDER 1933.

5: On dry southern slopes, but also in moss near springs, in heaths of a snow-
patch character and Salicetum herbaceae (T. B. 33 b, Tables 3, 24 and 29, and fig. 6).

6: Th. A,lL

?212. Euphrasia sp.

RosenviNGE 1892, and GeLTing 1934, have both referred to the great variation
of E. frigida. In the 6th & 7th Thule Expedition (and the writer’s own) material
there are, firstly, E. frigida (oftenest as var. pusilla Pucsvr.), which as a rule does
not reach a height of 6 cm, even in localities with hot springs. Flowering specimens
from Tugtilik are only 0.3 cm high. Furthermore, a robust, tall type was collected
in Lindenow Fjord at Tiningnertdq (60°34’), which according to determination by
Dr. Pugsley is not E. frigida, but perhaps an undescribed species. It reaches a
height of 20 cm.

213. Limosella aquatica L.

1: n==18 (Svensson 1928).

2: Cosmopolitan (see detailed map in Fasserr 1928, Pl 13, on which the
Greenland localities are lacking; Printz 1921, p. 379, and HurtEn IV).
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3—4: In only three places in Greenland: 1) Qeqertat Island in Umanaq Bay,
W.G., 71°; 2) Julianehaab and Sangmisséq in Tunugdliarfik Fjord, S.G., 60°43'—
61°02’; 3) Myrodden in the interior at Skjoldungen, E.G., 63°35’, (DEvoLp & ScHo-
LANDER). The Qeqertat locality and Myrodden are characteristic in their wealth
of species with disjunctive distribution. It is clear that Limosella is easily overlooked,
but all the same its distribution is scarcely continuous and undoubtedly to a great
extent is governed by historical factors (relic type).

5: At small pools.

6: Th. SyX.

214. Pedicularis flammea L.

2: Arctic N. Am. Greenland. Iceland. Northernmost Scandinavia (see details
in NorbpuaceN 1935, p. bb).

3—4: N, L. in W. G. 75°55’, in E. G. 76°50". Fr. L. in E. G. northwards, about
74°, southwards about 65°, In W. G. very common in the Disko region and south-
wards to about 61°. The two localities Nik and Cape Gustav Holm (7th Thule
Exped. 1933) fill important gaps in the Greenland distribution. In Kangerdlugssuaq
in locality A, C, D, G (T. B.), B (Scholander, T. B.).

5: Mostly in rather wet places, in heaths of a snow-patch character (Carex
rigida-Saliz herbacea-soc.), or rich, south-exposed heaths with Scirpus caespitosus.
Also by river banks and in herb-fields (T. B. 33 b, Tables 8, 12, 20, 24 and 25; pp. 65
(No. 47), 68,69 and 101). Fries 1925, and Sorensex 1933, consider the species
as calciphil; curiously enough its localities in Kangerdlugssuaq and the Angmagssalik
region do not seem to be basalt localities or to have calcareous rocks (NB. It was
found together with Salix herbacea); on the other hand there have been no real soil
studies at its localities in the gneiss region.

6: H. A,T (C,?).

?215. Pedicularis groenlandica RETzZ.

According to RosexvinGeE 1892, p. 686, and PorsiLp 1935, p. 43, it is very
uncertain whether this species occurs in Greenland or not.

216. Pedicularis hirsuta L.

2: Arctic American archipelago, Greenland, Spitzbergen, North Scandinavia,
Novaja Semlja, arctic W. Siberia.

3—4: See map fig. 96. From N. G. southwards to 64°10" in W. G., 65°35" in
E.G. It seems to be distinctly psychrophilous; it is one of the mountain plants which
do not get down to the lowlands in Scandinavia. South of 66°30" in W. G. it is rare
and occurs mostly in alpine localities in the interior. In E. G. it was very common
the interior of arctic Kangerdlugssuaq, less so on the luxuriant southern slopes of
the coastland. In the Angmagssalik region it is also common on the outer islands,
though it has not yet been found on the skerries southwest of Angmagssalik. In
E. G. its S. L. coincides with that of Renunculus glacialis.

5: Mostly in distinctly arctic heaths; common in fell-field (moving soil} where
in early summer the soil is wet, later drier and hard. (T. B. 33 b, Tables 20, 22, 23,
pp- 79 (fig. 18), 82).

6: H. AT.

217. Pedicularis lapponica L.

2: Almost circumpolar, arctic, in Eurasia also alpine. Lacking in Alaska,
Spitzbergen, Iceland. It does not occur in the extremely high-arctic regions: the
belt of its range lies in E. Am. between 69° and 74°30’, Western Europe between
60° and 71°. In Finmark in Norway it extends out to the outer islands; more to the



Fig. 96. Solid dots: Pedicularis hirsuta L. Open rings: Galium triflorum MicHx.
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Fig. 97. Pedicularis lapponica L.
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south in Scandinavia it becomes common only in the mountains lying some way
inland. It is lacking in Newfoundland and in oceanic-arctic regions like S. G. and
SE. G., Iceland, Faroes, Scotland.

3—4: See map fig. 97. N. L. in W. G. 72°23" (as to which see PorsiLp 1920),
in E.G. 74°30" (GevtinGg 1934); S. L. in W. G. 62°10" (cf. RosenvinNGE 1892), in
E. G. 69°05" (T. B. 83a). Fr. L. in W. G. southwards 64°, in E. G. about 70°. In
NE. Greenland the species shuns the outer coast (GerLting). Like Gerting, the
writer is disposed to call this species continental; it is improbable that historical
factors have had much effect on its present area limits in Greenland, for even if
in North Norway it reaches out to the outer coast, that is not saying that it can
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Fig. 98. Rhinanthus groenlandicus CHABERT.

tolerate SE. Greenland’s form of oceanity. Had the species been capable of getting
past the coastal regions north of Angmagssalik, it is possible that it might have
lived in the interior of this district, for example at Qingorssuaq.

5: According to Hartz and GeLTiNG, the species is associated especially with
Betula nana and Vaccinium uliginosum. At the southern border of the head of d’Aunay
Bay no Betula nana was found, and there the species occurred in large patches
together with especially Saliz arctophila X glauca. The writer’s passage in T. B.
33 b, p. 100, that it “undoubtedly was a parasitic growth on the Saliz roots”, is
not quite correct, for it appears on going through the vegetation analyses that
Vaccinium almost always occurs in the same samples in which Pedicularis lapponica
occurs. Saliz and Vaccinium uliginosum being widespread in E. G., the southern
limit cannot be explained by the host plants’ having a southern limit there, but
possibly by climatic factors in conjunction with the slight power of dispersal
of this species (dispersal over long distances will scarcely proceed easily; cf. Norp-
HAGEN 1936 b, p. 331).

It is commonest in wet heaths (see T. B. 33 b, Table 19, fig. 26 B and plate 3).

6: H. A,C,.

218. Rhinanthus groenlandicus CHABERT.

1: Includes var. Drummond-Hayi (BucH. WHITE) OSTENF.; see PorsiLp 1932,
p- 69, where the synonyms of the species are also set out.

2: According to PorsiLp (1. ¢.) and HurtEx (IV, p. 108) an American species,
eastwards ranging to Western Europe, westwards the lands on the Bering Sea.
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There is thus good reason for agreeing with PorsiLp that the species is spontaneous
in Greenland.
3—4: See map fig. 98. NX. L. in W. G. 65°10’, in E. G. 60°34". Seems to be rare
north of 62° in W. G.
5: Open borders of Betula, Alnus and Saliz scrubs; among grasses (PorsiLp
. c.).
6: Th. §,T.

219—221. Collective species: Veronica alpina L. s.1.

Cytogenetic studies will be necessary to clear up the relationship between
V.alpina s.str., V. Wormskjoldii and V.pumila. In the writer’s material of V. alpina
s. str. from Cape Dalton the chromosome number n — 9 was found (BécHER
1938 b); the type contained fairly large quantities of dwarf pollen.

219. Veronica alpina L. s. str.

1: On the limitation of the species see PExNELL 1921, and DevoLp & Scuo-
LANDER.

2: Greenland, Jan Mayen, Iceland, Faroes, Scotland, Scandinavia, Kola, Alps.
(As regards i. a. the occurrence in E. G., HuBer’s map (1929) is very misleading).

3—4: N. L. in W. G. 71°38" (Porsild), in E. G. 71°68’ (Vaace 1932). In both
W. and E. G. the northernmost localities are on the outer coast. Already at Scoresby
Sound the plant reaches in to Danmark Island and Gaaseland (Hartz). On the
Blosseville coast it was found at all the places visited by the writer; its Fr. L. north-
wards in E. G. may be put at 69°25". In Kangerdlugssuagq it was found only in the
coastland (where into the bargain it was also alpine, on a nunatak in the glaciers
between Kangerdlugssuaq and Mikis Fjord. See fig.142). In Angmagssalik and the
coast south of there it is common both on the coast and inland; it is also stated to
be common in S. G.; judging from specimens in Herb. Cop. it is most common in
the outer parts. In Godthaabsfjord (cf. PorsiLp 1935) it seems to be rare, at any
rate in the lowland.

b: At the N. L. in E. G. in luxuriant herb-fields of a snow-patch character.
More to the south also in high-perennial beds, willow scrub and snow-paiches,
except those covered longest with snow (T. B. 33 b, Tables 3, 5, 6, 8, 9, 10, 12, 16,
19, 20, 26 and pp. 5. 10).

6: H. A0,

220. Veronica pumila ArrioNt emend. PENNELL (1921).

1: Differs from No. 219 in having hairy capsules and in being very hairy up
the peduncles, and from No. 221 in being much smaller and in lacking glandular
tips on the hairs (see fig. 99 and DevoLp & Scmora~xper (1933 fig. 16)).

2: Greenland, Iceland (as V. alpina var. lasiocarpa Harty.), Scotland, Scan-
dinavia, Pyrennees, Cevennes and Alps.

3: E. G. between 65°37’ and 70°40’. The writer has also seen specimens from
W. G. (Godthaabsfjord, Lake Giesecke, Disko) which if anything come in under
this species.

4: 70°40” (Liverpool Land, Alw. Pedersen 1928, 13-7, in flower), 70°36" (Hurry
Inlet, the cleft, Kruuse), 66°20’ (Vahl Fjord, Kruuse), 66°20’ (Tugtilik, Bogvad,
see fig. 99. 5th August in flower, whereas V. alpina from the same locality was in
fruit), 66°18 (Nigertussoq, Kruuse), 66°18’ ( Kangerdlugssuatsiaq, Kruuse, 13 cm high),
66°15” (Stors Island, Begvad on 7th Thule Exped. Somewhat resembles No. 221
in habitus), 66°00” (Smalsund, Kruuse), 65°47" (Tasiussarssik, Kruuse), 65°37" (Ang-
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magssalik colony near the brook, Kruuse), 656°37" (like the foregoing, M. Hammer
on 7th Thule Exped., see fig. 99. Commencing efflorescence 27th July, whilst V. al-
pina from the same place was in full bloom and setting fruit). South of Angmag-
ssalik possibly at Skjoldungen too (see DevoLp & ScmHoLaNpER, p. 88).

Seems to replace No. 221 northwards. It might be assumed to be a modification
of V. Wormskjoldir, but this is scarcely the case; for example, V. pumila in Iceland
does not exceed a height of 15 ¢cm and persists in its tiny habitus (in Herb. Cop.);
V. Wormskjoldii does not occur there, whereas in Greenland it sometimes attains
a height of 25cm.

5: Incompletely known ecologically. Presumably a herb-field type.

6: H. A,0.?

B

Fig. 99. A, C, D: Veronica pumila ALL. from Tugtilik (66720, R. Begvad on Tth

Thule Exped. 1933). A: young pistil (x 9). C: single hair. D: Habitus (X 2/;).

B: Hair from pistil of Veronica Wormskjoldii from Amitsuarssuk sinus Agdluitsoq

in 8. G. (Vahl 1828). IE: Veronica pumila ALL. from Blomsterdalen at Angmagssalik
(65°37/, M. Hammer on 7th Thule Exped. 1933) (X %/;).

221. Veronica Wormskjoldii Roem. & ScHULT.

1: Syn.: V. alpina var.villosa LGE., V. alpina var. unalaschkensis C. & 8.

2: Subarctic-low arctic-alpine. Through N. America and in W. G. and E. G.
See details in PEnneLL 1921, p. 15, and Tipestrom 1924, p. 500.

3: N. L. in W. G. 64°48" (Ujaragssuit, S. Hansen), in E.G. 63°30" (Trold Fjord,
DevoLp & ScHOLANDER 1933).

4: Besides the localities named by DevoLp & ScHoLaNDER, was collected by
7th Thule Expedition 1932 in Tingmiarmiut (62°40’) and Igissat Fjord (61°11’).
We also have it in E. G. at Nenese (Nanisat; Vahl) and Nunatsuk (Porsild). In
S. G. south of 61°30" it is common (in Herb. Cop. from nine localities).

b: “Aspen, spruce, and subalpine belts” in Utah and Nevada (TipESTROM
I. ¢.), according to PENNELL 1. ¢. on “moist, grassy ledges and meadows”. In Green-
land in herb-fields and scrub.

6: H. S,T.

106 12
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222. Veronica fruticans Jacq.
1: n= 8 (Huser 1927, BEaTus 1936). On the collective species V. fruticans
V. fruticulosa, see DEvoLp & ScHoLANDER 1933, pp. 86—87, and BeaTus’ interesting
cytogenetic studies.
2: Greenland, Iceland, Faroes, Scotland, Scandinavia, Black Forest and
vosges, mountains in South Spain, Pyrennees, Alps, Apennines, Corsica, Bosnia,
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Fig. 100.> Veronica fruticans Jacq.

Carpathians. A map of the total range is to be found in HuBer 1929; regarding the
occurrences in East Greenland this map is incomplete.

3—4: See map fig. 100. N. L. in W. G. 70°17’, in E. G. 70°15". Fr. L. in W. Gi.
northwards cannot be established. PorsiLp does not mention it in Godthaabsfjord,
and RosENVINGE writes “only really common in the southernmost part”. In k. G.
fairly common from about 68°50" and southwards. In Kangerdlugssuaq only in
the coastland (see fig. 142), but alpine there too (7th Thule Exped. 1933). Thus
it seems to be rather more common in E. G. than in W. G., and in its distribution
does not follow the July isotherms. It seems to require warmth, but is no continental
plant; it is almost lacking inland north of 67° in W. G. On the Blosseville coast
it was in all cases growing in luxuriant, south-exposed beds. It is also common on
southern slopes in Scandinavia (AxpERssoN & BirGer 1912, p. 103). The list of
localities given by Kruuse for the Angmagssalik region also shows that it is more
a southern-slope plant there too.

5: In dry places, especially in luxuriant herb-fields and Empetrum-Vaccinium
heaths, also in open scrub (T. B. 33 b, Tables 8, 15, 18, 19, 20 and fig. 6). In Scan-
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dinavia the species is reckoned to be slightly calciphil; this edaphic requirement
may perhaps help to make the plant less common in its Greenland region south of
the basalt.

6: Ch. S,TO,.
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Fig. 101. Pinguicula vulgaris L.

Lentibulariaceae.
223. Pinguicula vulgaris L.

1: n = 25 (RosEnBERG 1909). On variation see Lance 1887, Hurtén (IV).

2: Circumpolar (but in several forms; area often not confluent. HuLTén I c.).

3—4: See map fig. 101. N. L. in W. G. 71°3%, in E. G. 738°10’. Fr. L. north-
wards in W. G. about 69°30’, in E. G. 66°20’. Observed in many localities in North
Strem Fjord by Porsild; these are not shown on the map, as their situation is not
indicated by PorsiLp. Perhaps in the northernmost localities in E. G. the species
should be regarded as a relic.

6: Characteristic of humid heaths rich in Scirpus caespitosus (see T. B. 33 b,
pp. 64—170). According to RosenvinGE and HarTz may also be found on fairly dry soil.

6: H. S,T.

J2*
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224. Utricularia minor L.
1—3: See PorsiLp 1935, p. 26.
4—5: Igaliko (61°00°) in bogs and pools (ROSENVINGE).
6: HH. S,T.
Plantaginaceae.

225. Plantago maritime L. s. 1.

1—2: This collective species is almost circumpolar. It occurs on the coast or
by salt lakes throughout N. America, Greenland, Europe, in S. W. Asia, Siberia,
Northern Mongolia, Manchukuo, Saghalien and in N. Africa. In Central Asia (by
salt lakes) there is ssp. ciliata Printz (see Prixtz 1921, p. 397), in Europe there
are many different races and sub-species, for instance ssp. borealis (LGE.), ssp. ser-
pentina (ViLL.), var. lanate (Epy.), in Denmark ssp. pilosa IvERs. and ssp. sub-
glabra Ivers. (see IVERsex 1936). In N. Am. FErnaLp 1925 b mentions two sub-
species, each with a number of varieties. It will be interesting to examine and compare
these many types under more modern view-points. We already have some interesting
genetic and race-biological studies (see Grecor, Davey & Lanc 1936), and some
cytological, which have established the number of chromosomes at n = 6 (IXksTraND
1918, Mc CuirLocu 1934).

The Greenland types were placed by Laxce under P. maritima L. and P. borealis
LgEe. Later Porsinp 1930, supporting his conclusions on FEr~ALD 1. ¢, placed them
under P. juncoides Lian. var. glauca (Hor~.) Ferx. Whereas this type indisputably
is predominant northwards in Greenland, in S. G. there seem to be other types. At
Igaliko (Meldorf) a type was collected which resembled P. juncoides var. californica
Ferx., at Qaqortoq (Meldorf) a type which more nearly comes under P. maritima
s. str., for the peduncles are almost twice as long as the leaves, and the bracts some-
what longer than they are broad. It would seem that in S. G. there are types which
differ from the aforesaid var. glauca; but the writer is at the moment unable to
decide whether they come under P.juncoides or P.maritima s.str., or both. The
two types are represented in the 6th—7th Thule Expedition (and own) material.
It contains 1) P.juncoides var. glauca from Angmagssalik, with scapes 3—5 cm high
(spikes */, to 1 cm long), not flat leaves, as long as the scapes, short anthers and
seeds. 2) a type from Tiningnertoq (60°34’) with scapes 10—15 cm long (spikes
1.5--2.5 cm), the leaves somewhat shorter, flat and fleshy, and with anthers and
seeds longer than on the foregoing type.

P. juncoides var. glauca is recorded by Ferxarp from N. E. America, Green-
land, Iceland and Norway. The latter is doubtful, however, (see DEvoLp & Scio-
LANDER 1933).

3—4: N. L. in W. G. 71°07 (Magdlaq, Porsild 1929), in E. G. 65°37" (at Ang-
magssalik colony, Berlin, Kruuse, T. B., 7th Thule Exped. 1933). On the coast
south of Angmagssalik we have it from eight localities (SEipENFADEN 1933, Drvorn
& ScuoLaxper). In 8. G. fairly common.

5: At Angmagssalik in gravel among rocks on the beach. In S. G. P. juncoides
var. glauca also occurs at greater heights above sea level, whereas “P. maritima”
is associated with the lowlands at the shore (Rosexvinge 1892. NB. The entirely
contradictory record in PorsiLp 1920, p. 45, must be due to PorsiLp’s having
misread RosexviNge (L c.)).

6: H. S,T.

Rubiaceae.

226. Galium Brandegeer GRAY.
1: On the taxonomy see PorsiLp 1930, p. 32.
2: Wyoming, Utah, Nevada, New Mexico, California, Labrador, Newfound-
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land, Gaspé peninsula. Greenland. According to Tipestrom (1925) in Utah and
Nevada in “moist places in the pinyon (Pirus monophylia) belt” (about 1500—2000 m
above the sea), up to about 3000 m (Picea engelmanni belt).

3—4: N. L. in W. G. 64°20". On the east coast only in 656°37" (at Angmagssalik
colony together with Subularia aquatica, Sparganium affine and Juncus subtilis, all
of which have their only known station in E. G. in this locality (Kruuse 1912)).
Not uncommon in 8. G., in the coastland only at Sydpreven (see also PorsiLp 1. c.).

b: At Angmagssalik in a sedge-pond (Kruuse 1912, p. 106}. In S. G. in Sphag-
num and other mosses along the banks of lakes and ponds (PorsiLp).

6: H. S,.T.

227. Galium triflorum MicHXx.

2: American, subarctic-montane species ranging to East Asia and Western
Europe (see details in FErvaLp 1925a, p. 319, map, Hurtix IV, p. 139, PorsiLp
1932, p. 71). Lacking in Iceland. In Scandinavia it has a most remarkable distribution
(see AnpeErssox & Bircer 1912, pp. 111 and 367). PorsiLp (1 c.) writes simply
that the species immigrated into Greenland in post-Glacial times from America.
Our knowledge of the time of the immigration of plants into Greenland is, however,
extremely scant. If the species spread eastwards as late as in post-Glacial times
it is strange that it has reached Scandinavia, Finland and the Alps but jumped over
Iceland! Why not imagine that the dispersal proceeded for instance in the last
inter-Glacial epoch?

3—4: See map fig. 96, p. 173. N. L. in W. G. 64°10’, in E. G. 62°40" (DevoLD
& Scroranper). Fairly frequent south of about 61°30" in S. G.

5: In willow and birch scrub (Hartz 1894, p. 16), high-perennial beds.

6: H. §,T.

Caprifoliaceae.
228. Linnaea borealis L.

1—2: As a collective species: almost circumpolar. L. borealis var. americana
(ForBEs) REHDER grows throughout N. America and in Greenland (FErvaLD 1922,
in Rhodora Vol. 24, p. 212).

3—4: See map in SEIDENFADEN 1933, fig. 23. N. L. in W. G. 69°33/, in E. G.
63°28’ (see DEvoLp & ScHOLANDER, p. 93). SEIDENFADEN considers that this ex-
tremely sporadically-occurring species in Greenland is a relic, perhaps from an
interglacial warm period. It does not set fruit in Greenland under present conditions
(PorsiLp). The possibility of spreading to Greenland by means of birds in recent
times should not be overlooked, however.

5: In open willow scrub.

6: Ch. S,T.

Campanulaceae.
220—231. Collective species: Campanula rotundifolia L. s.1.

This species consists of many genetically different units. This has been proved
by means of Turesson’s culture experiments 1925, 1930, and by cytological in-
vestigations (BocHERr 1936, 1938b). The multiplicity of forms in Greenland is very
great, but it is difficult to delimit the various types clearly. The new species set up
by Berrix 1884, C. groenlandica, could not be maintained, for Rosexvince 1896 a,
and Kruuse 1906, showed that it was connected with the usual types by many
transitional forms. Regarding taxonomy within the collective species see the literaturc
referred to in the writer’s work above (1936), and FerxaLp 1933, p. 310, as alsv
MavLTe 1934 b, pp. 188—190.
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Fig. 102. Various Campanula rotundifolia types from East and South Greenland.
A: low, single-flowered type with short sepals. Open gravelly heath in d’Aunay
Bay, 69°05, (T. B. 1932). B: C. rotundifolia var. uniflora from herb-field in Wiede-
mann Fjord, 68°38’, (T. B.) (this type has n = 17). C: Type with unusually wide
corolla opening. Tugtilik, 66°20’, (T. B.). D: large-corolla, low type from Tugtilik.
Luxuriant Empetrum heath (T. B.). E: C. rotundifolia var. stricta? Luxuriant heath
at Angmagssalik (Udsigts Mt.) (T. B.). F: Type with very broad and long sepals.
Mikis Fjord, 68°10, luxuriant herb-field (T.B.). G: C. rotundifolia var.arctica. Store
Island, 66°15°, luxuriant herb-field. (R. Bogvad, 7th Thule Exped. 1933). H: C. ro-
tundifolia ? var. arctica. Ivigtit, Northland, 61°15’, (Lindhard 1899).
All figures drawn by Miss Birgitte Bocher from herbarium specimens. All X 3/,.
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Fig. 103. Campanula rotundifolia L. s. 1.

When in Greenland in 1932 the writer made a special study of the extent of
the variation of C. rotundifolia, and these studies have been continued on later
journeys. From a comparison of the material from Greenland, Iceland and Norway
with that from Danish latitudes it would seem that the variation is greatest as one
goes northwards. The writer would not venture to make any definite division of
the collective species into sub-species, for his investigations so far are too limited;
furthermore, no useful result can be obtained except after comparative culture
experiments, for it has turned out that the size of the corolla, the number of flowers,
the height of the plants, and so on are all characters that are subject to great modi-
fication by the influence of outer factors. The following “species’” must therefore
be regarded as preliminary units (related to the three varieties mentioned by LANGE
1880).

229. Campanula rotundifolia var. arctica LANGE.

1: See fig. 102, D, G, H. Flora Danica, Plate 2711. The type is tall, erect, with
few flowers, has a large corolla, the opening of which varies. The number of corolla
lobes is often 6 (from 4 to 8). n = 34 (material from Tugtilik and Angmagssalik).
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2: N. America (according to Laxce 1880}, Greenland, Iceland. Faroes, Scan-
dinavia. ?Altai (Prixrz).

3—4: N. L. in W. G. 72°50" (Qeqertarssuaq in the ice-stream of Upernavik),
in E.G. 70°25’ (Danmark Island). South of this in Mikis Fjord, 68°10’. Fairly common
south of 66°20°. Common in S. G.

5: Luxuriant, south-exposed herh-fields, heaths, also in association with willow
scrub or Alchemilletum wvulgaris. Dominant in patches in the herb-fields. The types
occurring in such localities do not seem to be xerophytes, but mesophytes as in
Denmark (as per IveErsex 1936); in other places, for example in Carex rigida heath
with Thymus, the Campanula types seem to be more xerophytic (GErLTiNG 1934,
p. 224, calls the species xerophilous).

6: H. S,T.

230. Campanula rotundiflora var. uniflora LANGE.

1: Also types which may be judged to be diploid (n = 17), as the type figured
(fig. 102 B) was found to be. The type is low, single-flowered (in nature), with small
flowers and rarely more than 5 corolla lobes.

2: Greenland, Iceland (Vallanes), ?Scandinavian mountains (search advisable).

3—4: Seems to be a widespread type in Greenland with a rather more arclic
range than No. 229 (cf. Porsiup 1920). Probably it is this type which forms the
northern limit of the collective species in Greenland (see map fig. 103). It also seems
to occur southwards in Greenland. The 7th Thule Expedition collected it on Cape
Gustav Holm at heights of 500, 600 and 800 m, whereas var. arctica was collected
in the lowland.

5: In heaths, grassy slopes and fairly dry herb-fields, but on rather moist
soil too. Along cliffs in dry gravel.

6: H. A,T.

231. Campanula rotundifolia var. stricta Scuum.?

1: See fig. 102, E. Deviates considerably from the two foregoing types in
being many-flowered (about 5 blooms per individual). Superficially it is = var.
stricta ScuuM. (cf. Lanxce 1880); the latter, however, (Flora Danica, Plate 855)
differs considerably in habitus from our type. On the other hand, individuals were
collected at Angmagssalik which, in contradistinction to the type figured, have
long-stalked flowers and if anything must be called var. stricta.

2—4: E. G.: ?Danmark Island (IHartz, transition to No. 229), Angmagssalik
at the colony (Alwin Pedersen, T. B., 7th Thule Exped.), Atingat (7th Thule Exped.,
transition to No. 229), Sarfakajik (Kruuse), Dronning Marie Valley (6th Thule
Exped.), head of Lindenow Fjord (7th Thule Exped.). S. G.: Igaliko (Steenstrup
and Vahl). W.G.: Sanerut, SE. of Qeqertaussaq in South Strem Fjord (Kornerup).

5: In luxuriant, fairly dry, south-exposed Empetrum-Vaccinium heath at
Angmagssalik (together with Juniperus and Chamaenerium angustifolium).

6: H. S,T.?

232. Campanula uniflora L.

2: High-arctic. in N. Am. and Scandinavia alpine. I'rom the Bering Sea east-
ward to Novaja Semlja. See details in Fervarp 1929, map 20, and NorbHAGEN
1935, p. 56. Seems to shun the most oceanic regions round the North Atlantic, but
occurs on islands in the North Pacific and Bering Sea.

3—4: See map fig. 104. Between about 79° and 62° in W. G., between 77° and
65°37" in E. G. Distinctly high-arctic, psychrophilous. Thus it becomes rarer in the
warmer inland in N. E. Greenland (GeLTinG), in the interior of Scoresby Sound
mostly alpine (HarTz). In the south part of W. G. (south of 67°) mostly alpine and



I1 Biological Distributional Types in the Flora of Greenland. 185

jw;m‘uv CGroaowth 40

Fig. 104. Campanula uniflora L. A: definite alpine occurrences.



186 Tyce W. BG6CHER. 11

no doubt “rare” for that reason; something of the same sort applies to E. G., but
south of 69°25". In 8. G. it is very rare, not found again since Vahl’s time. Both
Vahl’s localities (Igaliko and Julianehaab) may be high-alpine. OsTeNFELD 1926
does not include these finds.

5: Dry sunny slopes, among grasses (Sere~xsN). In our region mostly in
open ground (open fell-heaths). In alpine localities in W. G. it sometimes makes
its mark upon the physiognomy of small areas (Hartz 1894, p. 47).

6: H. A,T.

Compositae.
233. Achillea millefolium L.

1—2: PorsiLp 1932 records in Greenland the American var. nigrescens 15. MEY.
If in culture the Greenland type proves to be different from the Icelandic types,
OsTeNFELD’s theory of the introduction of the plant with the Norsemen will have
been disproved?).

3—4: W. G. between 59°65" and 64°11’ (see PorsiLp L. c., p. 74). E. G. 65°37"
at Angmagssalik colony, where it was introduced recently (observed by R. Begvad
1933, not collected).

5: At ruins and settlements (RoseNVINGE).

6: H. S,T.

234. Antennaria alpina (L.) GARTN.

1: n = 84 (Bereuann 1935). Regarding variation see PorsiLp 1915, pp. 269—
271. As in Scandinavia, sometimes has partly glabrous rosette leaves in E. G. The
most frequent form is var. canescens Lice?). There are also forms which in habitus
recalls A. labradorica. This type was colected at Tingmiarmiut (7th Thule Exped.
1932; in SEipENFADEN 1933, entered under Antennaria sp. and said to have no
runners, but one of the specimens collected has a short one), Eqalingmiut (Graah
and 6th Thule Exped.), Localities 23 and 46 (7th Thule Exped. 1933).

2: According to MaLTE 1934 a, typical A. alpina does not occur in N. Am.
where, however, there are several closely related agamotypes. A. canescens Mante
(= A. alpina var. canescens) seems to be an American—Greenland type. Typical
A. alpina grows in Greenland (rare), Iceland (rare), and Scandinavia.

3—4: N.L.in W. G. about 72° in E. G. 74°25" (GeLTING 1934). At the northern
limit it makes its way inland, but already from 73°10" it is found in the coastland.
Fr. L. northwards in about 71° (see Hartz 1895, T. B. 33 a, Kruuse 1906, Sting~-
FADEN 1933, and DEvoLp & ScuHoLaNDpER). Rare or alpine in S. G. (PorsiLp 1930).
Not seen in Godthaabsfjord by Porsip (1935).

5: Northwards in south-exposed, moist herb-fields of a snow-patch character
(in places dominant). Also very common, sometimes dominant, in snow-patches
looking south except those covered with snow for an extremely long period. Scattered
in snow-covered heaths and herb-fields (T. B. 33 b, Tables 8, 10, 19, 20, 26, and
pp. 42—43).

6: Ch. A,0,? (A,TO,?).

235. Antennaria groenlandica PoRsiLD.
1: See PorsiLp 1915, pp. 274—78.
2: Labrador(?), Greenland.

1) According to FErxaLp 19254, p. 269, however, var. nigrescens also occurs
in Europe.

2) This variety was elevated to a species by MaLrte, 1934 a. It should be ex-
amined by means of culture experiments whether the hair features of these agamo-
types can be modified by varying the external conditions (see also under A. Porsildii).
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8—4: N.L. in W. G. 69°15’, E. G. 66°19’ (in the interior of Angmagssalik).
Fairly frequent in the interior of W. G. between 60° and 64°30". In E. G. only in
66°19” (Akiliariseq, Kruuse), 65°40” (Lake Qordlortoq, Kruuse), 63°28’ (Eqalingmiut,
Devold & Scholander), 63°07’ (west of Pilerqgit, 7th Thule Exped. 1932), 62°40’
{Bratneset, Devold & Scholander), 61°06’ (Kangerdluluk, Vahl), 60°10’ (Igdlorssuit,
Prins Chr. Sound, Porsild).

5: In dry herb-fields and heaths, also in lichen heaths.

6: Ch. S,T. (S.C.?).

?236. Antennaria intermedia (Rosv.) PorsiLp.

Not contained in the Herb. Cop. from our region. The nearest locality is Qingua
Tasiussaq (61°45) in W.G. It is recorded with? from S.G. by PorsiLp 1930. SEIDEN-
FADEN (1933, p. 72 and map p. 105) records it from Eskimon#s at Skjoldungen
in E. G. The plants collected, however, are A. labradorica. They have close, narrow
rosette leaves, no runners and slightly pointed phyllaries (not short). This species
should still be sought forin S. G. and E. G. where there is a possibility of its occurring,
as according to Fries (1919, in Svensk Bot. Tidskr. Vol. 13) it has been found in
one place in Scandinavia.

237. Antennaria labradorica NuTT.

1: Syn.: A. angustifolia ExmaAN.

2: N. America (not Newfoundland). Greenland (see details in MaLTE 1934 a,
p. 113).

3—4: W. G. between 79° and 69°, also isolated occurrence on the innermost
Jensen nunatak in 62°60’. In E.G. 70°01’, Danmark Island in Scoresby Sound
(Hartz), 63°30" (Eskimonas, 6th—7th Thule Exped. 1931—32). Collections from
Cape Stewart and Rosenvinge Bay in Scoresby Sound were determined by Porsild
to this species; in the writer’s opinion, however, the individuals are too young for
definite determination. SEpENFADEN 1933 records the species from Eqalingmiut
(63°28’, Graah); this material has, however, been placed by the writer to the type
like A. labradorica within A. alpina.

6: 2 6: Ch. A,C?

238. Antennaria Porsildii EXMAN.

1: By Serensen 1933') this species has been reduced to a variety on the
following grounds: “As the plant seems to be merely an ordinary A. alpina without
tomentum, it should in my opinion be regarded as a glabrous form of this species”.
The following points may be advanced in this connection: 1) The species is quite
different from A. alpina as regards geographical distribution (see Noronacen 1935,
p- 54); 2) Naturally it is a matter of opinion whether one calls an agamotype like
this (see the diagnosis in PorsiLp 1915, p. 274, for A. glabrata Pors. (= A. glabrata
GREENE -+ A. Porsildit)) a “species” or a ‘“variety”; the word ‘“form”, however, is
unfortunate, as it is often understood as ‘“modification’, of which there can be no
question here. The writer has seen both A. alpina and A. Porsildii side by side in
the same plant community, without intermediate forms (F °/, 4. alpina 60, 4. Por-
sildit 24, see Table 10 in T. B. 33 b). Probably A. Porsildii originated as a mutation
within A. alpina.

2: Greenland, North Scandinavia.

3—4: See map fig. 1056. In W. G. (?) from Svartenhuk (Umivit) and Preven
{according to determination in 1933 by Dr. H. Smith, Stockholm). In E. G.

1) In the writer’'s works (T.B. 33 a and b) also called var. glabrata in con-
formity with earlier nomenclature (OsTENFELD 1926).
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Fig. 105. Antennaria Porsildii Exyax.

between 74°07’ (GerTing 1934) and 69705’ (T. B. 33 a); isolated southern occurrence
at Qingorssuaq in the interior of Angmagssalik Fjord (Kruuse). Recorded from Cape
Warming, whence the Ilerb. Cop. has no specimen.

5: In herb-fields of a snow-patch character, and also in dry, open lichenous
heath at the head of d’Aunay Bay, together with i. a. Arnica alpina (T. B. 33 b,
Tables 10, 23).

6: Ch. A, I (“relic” distribution? but see p. 26%).

239. Arnica alpina (L.) Ouin.

1: n= 30 (ArzeLius 1936, p.572). In Siberia (Taymir), America and Greenland:
A.alpina var. angustifolic (Vanr) FErxaLD, (FERNALD 1934) ? a separate agamotype.

2: Arctic N. Am. southwards to Torngat Mts.in N. Labrador, Ungava, N. Mani-
toba and Alaska. Greenland. Spitzbergen (rare, only in north and west). Northern-
most Scandinavia. Novaja Selmja. Siberia. Lacking around the northern Atlantic
and out towards the Greenland Sea south of 68°.

3: A map of its distribution is given in T. B. 33 a, fig. 11. To the localities
shown there a number of more recent finds must be added, but some earlier records
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were overlooked too. The more important are: Northern limit in Foulke Fjord
(78°18’, Simmons 1909), Pandora Harbour (SEipExFapen 1932), Hare Island (Por-
siLp 1910), Aulatsivik peninsula behind Egedesminde skerries (Kruuse 1898, p. 358).
In W. G. the plant seems to have a Fr. L. running parallel with the outer coast;
south of about 70° it keeps mainly inland, as is very clearly seen south of 66°, where
at the same time the limit rises vertically, the species becoming mostly alpine (see
TrapNeLL 1933, p. 321). 8. L. in W. G. 64°10". Southern Fr. L. in E. G. 69°, S. L.
66°08".

4: South of 69° mainly inland and alpine. It comes nearest the outer coast
on the top of a mountain at the head of Mikis Fjord (68°10%, 7th Thule Exped. 1933).

5: Cassiope-heath, fell-field and scrub in Scoresby Sound (HarTtz). In d’Aunay
Bay in gravelly, dry, lichenous heath and in Saliz-Vaccinium heath (luxuriant,
containing many species) (T. B. 33 b, Tables 19 and 23 and figure on p. 76). At the
southern limit in the interior of Angmagssalik in gravelly fell-field (Kruuse 1912,
p. 131). Serensen 1933, p. 168, describes the species as “acidophilous or more or
less basophobous”, whilst Fries 1925, calls it “kalkstet”. The reason must be that
in two different climatic regions the species makes different demands of the soil,
or that A. alpina is “kalkstet” whilst var. angustifolia may perhaps be more indif-
ferent to lime or even be acidiphilous.

6: H. A,C.

240. Erigeron borealis (VIERH.) SIMMONS.

1: In Greenland, and to some extent in Iceland, is difficult to distinguish
from E. uniflorus. Both DevoLp & Scuoranper 1933, pp. 96—97, and the writer
base our determinations on the habitus of the plants, for, as already observed by
VieruaprPeErR 1906, p. 450, in Greenland a type is often found “ohne zungenlose
weibliche Bliiten”, which according to ViermappErR may possibly be taken to be
the hybrid Trimorpha borealis X Erigeron uniflorus. All the collections by Kruuse
and 7th Thule Expedition from Angmagssalik belong to this type?).

2: Newfoundland, Gaspé peninsula, S. Labrador, Greenland, Iceland, Scot-
land, Scandinavia. A subarctic to low-arctic, North Atlantic species. In Finmark
it is most common in the lowlands in the coastlands of West Finmark, according
to Ove DaHL.

3—4: N. L. in W. G. 65”12, in E. G. 66°18’. Common only in S. G. (whence
Herb. Cop. contains specimens from 15 localities, mostly inland). At Angmagssalik,
too, mostly inland.

5: In and near scrub, in herb-fields and grass-land.

6: H. S,TO.

241. Erigeron compositus PURSH.

2: Rocky Mts. Arctic American archipelago. Gaspé peninsula (where it is
alpine). Greenland. See map in Vicrorin 1925. According to Victorin and FERNALD
it is an old species which in N. Am. is associated with areas which were not glaciated.

3--4: See map fig. 106. Widespread in Greenland, but very sporadic in its
occurrence. It is most frequent in arctic and continental regions. Only at Julianehaab
(Vahl)?) does it come near the sea; in S. G. it is undoubtedly alpine only. After
Th. Vogt’s interesting find in the interior at Skjoldungen, it is to be expected that
the plant will be found inland at Angmagssalik on the mountain tops.

1) The material kindly examined for Trimorpha features by Mag. sc. Johs.
Grontved. It is strange that Kruuse 1906, p. 261, says that “the outer tubular
discous flowers’ are female.

2) Should be looked for there again, as “Julianehaab’ may possibly mean the
Julianehaab region.
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Fig. 106. Erigeron compositus PURsh.
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5: In Scoresby Sound it is most often alpine on basalt (HarTz), and more to
the north in E. G. on soil rich in lime (GerTing). It occurs in gravelly fell-fields,
in sandy valleys and on moraines; GELTING calls it a decided xerophyte.

6: Ch. A,C.

242. Erigeron unalaschensis (D. C.) VIERH.

1: n = 18 (HoLmGrEN 1919). The species is referred to by Vieruarrer l c.,
as little variable, which also applies to the writer’s material. However, the 7th
Thule Expedition collected a variant on Skergaard peninsula in Kangerdlugssuagq.

Photo T.B.
Fig. 107. Erigeron unalaschensis ViErH. 1: var. grandis. 2: the usual type. Both
from Skeergaard peninsula in Kangerdlugssuaq, 68°10°. (R. Begvad, 7th Thule
Exped. 1933).

Whereas the usual type is only from 5 to 10 cm high (see fig. 107, 2), this deviating
“Gigas™ type is 18 cm high (fig. 107, 1). In all its parts it is almost twice as large as
usual (thickness of peduncle, diameter of head (24 mm), length of stem-leaves). The
writer has seen distinct modifications of E. unalaschensis from a wet willow scrub in
Mikis Fjord. The individuals are 17cm high but have heads only 15 mm wide. Similar
individuals are contained in the 7th Thule Expedition material from Anat Fjord
(63°08’). Very large individuals were collected by Hartz on Danmark Island (20 cm
high, but heads only 18 mm wide). Thus it is particularly the diameter of the head
and the thickness of the peduncles on the type from Skargaard peninsula that
deviate. The height of the peduncle scarcely means so much; thus the writer does
not consider that Hartz’s individuals from Danmark Island are anything more
than modifications. I would venture to classify the aforesaid large-headed type as
a new variety, at the same time pointing out, however, that possibly this, too, is
merely a modification caused for instance by the nitrate content of the soil where
it grows (round about ruins of earlier Eskimo settlements). The new type is called:
Erigeron unalaschensis var. grandis n. var. (fig. 107, No. 1) Haec varietas in omnibus
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partibus quam species typica robustior. Caulis 15—18 em altus, 3—4 mm latus. Calathia
magna, diametro 23—24 mm.

2: Arctic, almost circumpolar species (see HuLtEN). According to NORDHAGEN
possibly “west arctic” (NorbpHAGEN 1935, p. 54).

3: In W. G. fairly common to common between 73° and 68°, south of which
mostly alpine in the interior; south of 64° only in 62°40’, Jensen nunataks. In E. G.
between 74°25" and 61°20’, rare south of 66°, uncommon south of 68°.

4: Scoresby Sound: Found in seven localities in Hurry Inlet (between 70°51
and 70°27") and 70°25’ (Danmark Island), 70°26” (Ryders Depot), (Hartz, Kruuse,
Alwin Pedersen, Hagerup).

Blosseville coast: 69°45” (Turner Sound, Kruuse), 69°30’ fjord north of Cape
Dalton (T. B.), 69°25’ Cape Dalton (Kruuse, T.B.) 69°05’ d’Aunay Bay (T. B.),
68°43’ (Cape Daussy, T. B.), 68°31” (Wiedemann Fjord, T. B.), 68°10" (west arm of
Jacobsen Fjord, E. Knuth 1935).

Kangerdlugssuaq: about 68°10” (Mikis Fjord, nunatak between Mikis Fjord and
Skergaard peninsula, Amdrup, T. B., 7th Thule Exped.), Amdrup Fjord and two
localities about 68°17" near “Storfjord Radio” (Scholander, T. B.).

Angmagssalik: 66°20” (Tugtilik, 7th Thule Exped.), 66°18" (Cape Wandel,
Kruuse), 66°10” (Mt. Cassiope, Qingorssuaq, Kruuse), Sermilik south of Tasiussaq
(7th Thule Exped.).

Southeast Coast: 63°02’ (Finnsbu, Devold & Scholander), 63°08” (Anat Fjord,
7th Thule Exped.), 61°20" (Cape Tordenskjold, Eberlin).

5: Mostly in snow-patches and herb-fields of snow-patch character. Rare in
Alchemilleta and low willow scrub. Also on gravel along south-exposed cliffs on
Kraemer Island, along river banks and on screes of fine hasalt debris (T. B. 33 b,
Tables 10, 12, 14 and 26). Calciphilous according to FRriks.

6: H. A,.I (sce p. 268).

243 and 244. Collective species Erigeron eriocephalus - E. uniflorus.

According to TH. Fries (in Ly ~xcr 1923}, it is not possible to separate L. erioce-
phalus Vauv sharply from E. uniflorus L., but as there is a great difference in their
distribution, the endeavour should be made to keep them apart, but within the
limits of a collective species. It is possible that E. borealis Simmons should also
be placed in this collective species (see p. 189). Unfortunately we know the chromo-
some number for E. eriocephalus only (n = 9, HoLMGREN 1.c.). See also VIERHAPPER
(I. c., pp. 512--513) and Mavrre (1934 b).

243. Erigeron eriocephalus VAHL.

2: Arctic American archipelago, in temperate E. America, including Quebec.
Greenland. Scandinavia, Novaja Semlja, Waigatsch, Siberia.

3: From northernmost Greenland southwards to 66°55" (Holsteinsborg) in
W. G. In E. G. recorded as far south as 63°07’ (Pilerqit, Annat, according to DEvoLD
& ScHoLANDER and SEIDENFADEN). Southern Fr. L. about 70°.

4: Known from Scoresby Sound, where Hartz says it is common. Also the
region south of Angmagssalik. In the material from the Angmagssalik region the
writer has seen types of E. uniflorus like E. eriocephalus from Locality 42 (7th Thule
Exped.)and 65°37’ (Tasiussaq, Riittel). The heads of the individuals have the touselled
appearance, but the hairs are not developed sufficiently.

5: On new soil. In open, exposed heath and fell-field. Always on dry soil
(GELTING).

6: H. AT (A,TC?).
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244, Erigeron uniflorus L.

2: Lacking in N. America (RypBerc 1910, see MaLTE L. ¢.)!). Occurs in Green-
land, Iceland, Scandinavia, mountains of S. Europe, Asia Minor, Caucasus, Thibet.

3: N.L. in W. G. 67°42’ (see PorsiLp 1920), in E. G. about 72°? (see GELTING
1934). Frequent in E. G. between 60°10’ and 68°10’ (in coastal regions).

4: Scoresby Sound: 70°25’ (Danmark Island, Hartz (determined by Vier-
happer as E. unalaschensis, which it can hardly be)).

Blosseville Coast: 69°15” (Barclay Bay, T. B.), 68°31’ (Wiedemann Fjord,
T. B.), 68°10" (Jacobsen Fjord, E. Knuth 1935).

Kangerdlugssuaq: only in the outer part, about 68°10’—13’ (Mikis Fjord, T. B.
and 7th Thule Exped., south coast of Kraemer Island, T. B., mouth of Amdrup
Fjord, Scholander). 68°—66°20": Two localities in 66°36’ (Cape Gustav Holm, 7th
Thule Exped.), 67° (Cape Warming), 66°47" ({tivssilik), 66°22’ (Vahl Fjord), all
three: Kruuse.

Angmagssalik: Akiliariseq, Tasiusarssik, [kateq, Kangerdlugssuatsiaq, Niger-
tussoq, Tasiussaq and Kangerdluarssikajik (Kruuse) and the localities named in
Table 6. The localities south of Angmagssalik are to be found in SEIDENFADEN
1933, and DEvoLp & ScHoLANDER. In 8. G. it is fairly rare in the lowlands, according
to Porsiup. It is definitely recorded in seven localities south of 61°30", both on the
coast and inland. '

5: Willow scrub, Alchemilleta, herb-fields and dry Carexz rigida heath. Less
common in Empetrum heaths. Almost a low-arctic mesophyte or dry-soil type. On
the Blosseville coast a distinctly southern-slope plant (further details in T. B. 33 b,
Tables 6, 8, 17 and 20 and fig. 6).

6: Ho A,0,.

245. Gnaphalium norvegicum GUNN.

2: East America between 49° and 72° (according to FErnaLp 1933), Gulf of
St. Lawrence. Greenland. Iceland. Scotland, Scandinavia, Finland, Central-German
mountains, S. European mountains, Urals. Caucasus, sub-arctic Siberia, Altai.

3: N. L. in W. G. 69°46’, E. G. 66°20" (inland at Tugtilik, according to verbal
communication by Mr. Chapman). In W. G. not between S. Disko and 65°50°, not
common until south of 64° (see PorsiLp 1935). In E. G. it is common from 63°40’.

4: All localities in E. G. except that at Tugtilik are to be seen in Kruuse
1912, SErpENFADEN 1933, and DevoLp & Scuoranper 1933. In S. G. the species
is extremely common everywhere; at the northern limit in Angmagssalik it occurs
mostly inland.

5: Herb-fields, humid willow scrub, luxuriant grass land.

6: H. S,T.

246. Gnaphalium supinum L.

2: E. America between 44° and 58°, Gulf of St. Lawrence. Greenland. Iceland,
Faroes, Scotland, Fennoscandia, S. European mountains, Urals, Caucasus and
Taurus.

3—4: See map fig. 108. N. L. in W. G. 70715, in E. G. 68°31". In W. G. the
frequency limit of this species seems to run parallel with the outer coast northwards
to about 66°. It is rare inland, and is lacking north of 66° in the skerries at Egedes-
minde (Kruuse 1898). Fr. L. northwards in E. G. 68°20’. The great difference in
the Fr. L. in E. G. and W. G. reveals the great ecological difference between the two
regions. Gnaphalium supinum is a pronouncedly snow-patch plant with low-arctic-

1) The 5th Thule Exped. did not find it either (GroxTVED 1936).
106 13
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alpine distribution. In Kangerdlugssuaq it has already been found in seven localities
(in B, G, D, F and G)Y). Collected by 7th Thule Exped. 1933 i. a. in the skerries
southwest of Angmagssalik.

5: In snow-patches (Rosexvinge 1892, T. B. 33 b, Table 26), less commonly
in herb-field. At the northern limit in Wiedemann IFjord it occurred especially among
the boulders of the screes a little below the herb-fields (T. B, 33 b, fig. 26 I£ 10, and
Table 15), where the snow must lie longer than on the herb-field in under the soutii-
exposed cliff. On the mountain peaks of the Faroes it was also a decidedly snow-
patch plant.

6: Ch. A40y 247. Gnaphalium uliginosum L.

2: Circumpolar, see details in HuLtéx IV, p. 169.

3—4: In S. G. between 60°55" and 61°07". Very likely introduced by man to
Greenland, see Porsip 1932, p. 75.

6: Th. §,T.

248. Hieracium alpinum (L.) Backun.

1: n= 2_)7 (RosexBERG 1926).

2: Greenland, Iceland, Scotland, Scandinavia, Finland; mountains of Llurope
(not in the Pyrennees, Balkans and Caucasus); see ELFsTraND 1893, p. 12.

3—4: See map fig.109. N. L. in W. G. 62°22" (Nunasarneq, Holst), E. G.
70°40” (Hurry Inlet, Hartz & Kruuse). Fr. L. northwards in W. G. 62% in E. G.
68°33’. This most irregular distribution may perhaps be connected in some way
with the history of the species in Greenland; unquestionably it must have come
from the east (cf. PorsiLp 1932, p. 78). It is difficult to imagine, however, that the
Frederikshaab ice-stream should form an insurmountable obstacle to the spreading

1) In 1935 found in two localities in Jacobsen Fjord, 68°10°, by E. Knuth.
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of a wind-dispersing species like this, which sets ample and mature fruit. The writer
therefore considers that the climate helps to restrict the area in W. G. as in E. G.,
where the species was found by Hartz on Danmark Island and Gaaseland, midway
up Scoresby Sound, but not in the innermost and most continental part of that
fjord. Perhaps in Hieracium alpinum we have an example of a southern plant with
a pronouncedly oceanic distribution. With the exception of four localities, all its
localities are within the flora region now under review.

H5: At the northern limit in herb-fields and humid, luxuriant heaths (HarTz
1895, T. B. 33 b, Table 19). South of 68°33" frequent in Alchemilletum filicaulis,
herb-fields (here and there dominant), Empetrum-Vaccinium heaths. Imposingly
luxuriant was a Hieracium alpinum growth in a Saliz arctophile X glauca-Saliz
“herbacea sociation in Kangerdlugssuaq (see T. B. 33 b, pp. 65, 66 (No. 49)). More
to the south, as in Scandinavia, also in grassy heaths and lichen heaths (Rosex-
vINGE, DEvoLp & ScuorLaxpEer). And see T. B. 33 b (pp. 31—37, 57—64, fig. 9).

6: H. SzOo

The large material of other Hieracium species brought home especially by the
latest expeditions has been determined by the Norwegian Hieracium specialist
Dr. S. O. F. Omang, Oslo, who has also been kind enough to determine or go through
the 7th Thule Expedition’s material for 1933 and the writer’s own collections of
1932. Dr. Omang has also revised all earlier Hieracium collections in Herb. Cop.
(Omanc 1933 b and 1937; cf. Postscript p. 323).

In dealing with part of the following apomictic species the usual disposition
will be followed only exceptionally.

| | "
LW Lmegde ¥ 1 Grassmian e = L __J

Iig. 109. Hieracium alpinum (L.) BACKH.
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249. Hieracium angmagssalikense OMANG.

1: See Omanc in Norges Svalbard- og Ishavs-undersgkelser Meddelelse Nr.
40, p. 5 and Plate I, Oslo 1937.

2: E. G.: Angmagssalik: Blomsterdalen near the colony, Locality 24, ‘th
Thule Exped. 1933, R. Bogvad.

This plant is one of the branched species of Alpina genuina and seems mostly
related to Hieracitum Sundbergii ELrsTr. (ELFsTRAND: Bot. utflygter i sydvestra
Jemtland, 1889). No similar species is known to have been collected earlier in Green-
land (cf. Omaxnc L c.).

6: H. S.I

250. Hieracium amitsokense (ALMQV.) DAHLST.

2—4: Endemic. N. L. in W. G. 60°18’, in E. G. 60°33’ (see details in PPorsiLp
1932, DevoLp & ScHOLANDER 1933, and Omaxc 1933 b).

6: H. S§,T.

2561, Hieracium Devoldii OMANG.

2—4: Endemic. E. G. 60°29” in the mouth of Lindenow Fjord (see Omaxa
1933 a and DevoLp & Scuoraxper 1933, p. 101).
6: H. S,LL

252. Hieracium groenlandicum ALMQYV.

2: E. Am.: W. Newfoundland, Anticosti and Mingan Island; S. Labrador.
Greenland.

3: N. L. in W. G. 69°3%" (Porsild), in E. G. 66°19" (Kruuse).

4: Fairly common in 8. G. and on the southeast coast; at Angmagssalik only
in the interior in especially warm localities: Qingorssuaq and Akiliariseq (66°08—
66°19’, Kruuse 1906).

5: In herb-fields and willow scrub.

6: H. S,T.

253. Hieracium hyparcticum ALMQV.

2: Greenland. Closely related types in Iceland.

3—4: N.L. in W.G. 67°15%), in E. G. 66°18’. Fairly common already in
Angmagssalik district, known from 15 localities, most of which are inland. Collected
by 7th Thule Expedition at a height of 500 m at Angmagssalik colony.

5: According to Kruuse in herb-fields and willow scrub. In one locality at
Angmagssalik, where the writer saw the species, it was growing in dry gravel in
a narrow strip along a south-exposed cliff. In Southeast Greenland in dry grass-
land and luxuriant talus slopes.

6: H. S,T(?8.1T0,).

264. Hieracium ivigtutense (ALmQv.) OmMANG.
2—4: W. G.: isolated northern find in 66°45’, otherwise south of 62°, N. L.
in E. G. 61°06" (and see Omaxc 1933 b).
6: H. S,T.
2565. Hieracium lividorubens ALMQy.
2—4: N. L. in W. G. 61°10" (see Omaxg’s list, 1933 b, pp. 114—115). In E. G.
60°34” (7th Thule Exped. 1932).

5: Herb-fields, willow and birch scrub.
6: H. S,T.

'} Its distribution in Greenland was inadvertently substituted for that of
H . lividorubens in PorsiLp 1932, p. 77,
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256. Hieracium nepiocratum OMANG.

2—4: Tiningnertdq in Lindenow Fjord in E. G., 60°34’ (6th Thule Exped.,
see Omang 1933 b).

6: H. S,I.

2b%7. Hieracium rigorosum (LAEST.) ALMQV.

2—4: W. G. between 60° and 61°33’. E. G.: as var. nanusekense OMANG, and
var. umanakense OnaNG at 60°32, and inland in 63°30’ (see OmanNG 1933 a, and DE-
voLp & ScHoLANDER 1933, pp. 102—108).

6: H. S,

268. Hieracium Scholanderi OMANG.

2—4: 8. G.: Tlua Fjord 60°07" (7th Thule Exped. 1932). In E. G. 60°29’ (see
DevoLp & ScHOLANDER, p. 103).

6: H. S

269. Hieracium stelechodes OMANG.
2—4: E. G. 63°28’ (Eqalingmiut, see DEvoLp & ScHOLANDER, p. 103).
6: H. S
260. Hieracium Sylowit OMANG.
2—4:8.G. 60°18" (Kangikitsoq Qingua in Ilua Fjord. See Omancg 1933b, p.119).
6: H. §,I
261. Leontodon autumnalis L.

According to RosenvinGe OsTeENFELD and PorsiLp (1932, p. 76), probably

taken into the Julianehaab district (60°49’—61’) by the Norsemen.

262. Matricaria inodora L. var. nana (Hook) Torr., & Gray.

1: On cytogenetic researches in M. inodora(s.1.), see TurEsson (1922) and Hiser
(1930), who found n = 9. On the synonomics see MarTe 1934 b. NB. The South
Greenland and Northeast Greenland plants should be compared by means of cultural
experiments,

2: Arctic America (common, according to GrextTveED 1936). Greenland. Iceland.
Faroes. Scotland. Scandinavia. Novaja Semlja. Arctic U. S. S. R.

8—4: In 8. G. northwards to Qingua in Tunugdliarfik (61°15’) and 60°04’ on
the east coast. Westwards to long. 47° W. Also in N. E. Greenland between 72°561’
and 74°10’, where it is regarded as a relic from an interglacial warm period (GeLTING).

5: On manured soil. Sandy beaches.

6: H (according to GELTING). Sg(?)

Taraxacum.

Most of the material from Greenland in Herb. Cop. was determined by the
late Dr. H. Dahlstedt, the Stockholm specialist. Some of the material of the ex-
peditions of the last few years (i. a. parts of the large Taraxcum material brought
home by Prof. Knud Jessen from South Greenland in 1926, critical { ?new) types
in 7th Thule Exped. and own material) were unfortunately not fully treated by
Dr. Dahlstedt. The last-named critical types have been sent to Mr. M. P. Christiansen,
Koge, who kindly promised to examine them together with his own Icelandic
material.

263. Tarazacum arcticum (TrauTv.) DAHLST.

1:n = 44;49 (GusTarsson 1932).

2: N. and N. E. Greenland, Spitzbergen, Novaja Semlja, arctic-eurasiatic
continent.
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3—4: North Greenland (OsTENFELD 1923 ¢). E.G. between 75°18 and 70°25’,
mostly along the outer coast (SorReNsEN, GELTING).

5: Snow-covered Saliz heaths and grass meadows round old Eskimo sites
(GELTING, p. 140).

6: H. AT.

264. Tarazacum brachyceras DauLsT.

1: NB. The relation to 7. croceum should be further examined (cf. GeLTING,
p. 141). In the writer’s material, too, the character of - corniculi on the phyllaries
is not always reliable.

2: Greenland. Spitzbergen. ? Arctic Europe. Waigatsch.

3: E. G. between 74°10" and 66°15". South Greenland between 60°55’ and
61°10" in the interior (PorsiLp 1930).

4: Mouth of Hurry Inlet (Alw. Pedersen and Ilagerup, 1924), ? Turner Sound
(no flowers, Hartz & Kruuse), Cape Dalton and Cape Daussy (T.B.), ?Mikis Ijord
(no corniculi, 7th Thule Exped.), Locality I in Kangerdlugssuaq (Amdrup), Locality
C in Kangerdlugssuaq (not typical), Localities A, B in Kangerdlugssuaq (T. B.).
Storg Island at Kangerdlugssuatsiaq (7th Thule Exped.).

5: In luxuriant southern herb-fields at Cape Dalton (practically snow-patches).
In Kangerdlugssuaq in gravel on both north and south slopes.

6: H. AL

265. Taravacum croceum DANLST.

1: n = 32 (five different types examined; Gustarssox 1935). Very variable;
undoubtedly comprises a number of small units (see DanLstepT 1912, p. 16).

2: Arctic America, Greenland, Jan Mayen, Iceland, Scandinavia, Kola, Spitz-
bergen. Common in Newfoundland and in Quebec (FerxaLp 1933, pp. 384—385).

3—4: N. L. in W. G. 71"33" (Qeqertarssuaq, Nugatsiaq, Porsild 1929), E. G.
about 717 (not mentioned by Sonrexsex 1983). Frequent in W. G. northwards to
about 70°, in E. G. to about 68°30". In Scoresby Sound westwards to Danmark
Island. In Kangerdlugssuaq lLocality B, C, D, F, G, (T. B.).

5: Luxuriant herb-fields, willow scrub, snow-patches with brief snow covering,
scattered in Empetrum-Vaccinium heaths and Carex rigide heaths (T. 1. 33 b,
pp. 24—64).

6: H. S,TO..

?266. Taraxzacum devians Damnist.

Specimens from Cape Tobin in Scoresby Sound (Alw. Pedersen 1925) were
placed to this species. The plants were growing near a hot spring. It is also known
from the Faroes.

267. Tarazacum lacerum GREENE.

1—2: FerxaLp 1933, p. 878, holds that this species, described in 1901, is
identical with 7. groenlandicum Danvst. (set up in 1906). He also considers that
T. arctogenum Danvist. belongs to 7. lacerum GreENE. Consequently the range of
this species becomes: Greenland, arctic America southwards to Labrador, N. W.
Newfoundland, Quebec and westwards to the Rockies in “the upper Peace River
region”. It is rare in Newfoundland and Quebec (on dry gravelly limestone barrens).

3—4: From northernmost Greenland southwards through W. G. to the interior
of the south coastland. Common inland at Holsteinsborg, rare to the south of that
district.

5: In sandy, gravelly soil on Disko, also in dunes (PorsiLp 1920).

6: H. A,C and A,C(?)
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268. Tarazacum maurostylum DAHLST.

2: Greenland, Scandinavia.

3—4: Eqaluit in Igaliko Fjord in S.G. (60°47’, Porsild). Also in three localities
(inland) in E. G. northwards to 63°05" (DevoLp & ScHOLANDER, p. 106).

6: H. S,

269. Tarazacum naevosum DAHLST.

2: Greenland, Iceland, Faroes, Scotland, Scandinavia.

3—4: The plant was collected in the interior of South Greenland by Knud
Jessen (1926); furthermore, a type which recalls this and 7. maurostylum was col-
lected by 7th Thule Expedition in 1932 on the peninsula east of South Tunua (69°55%),
and a type “near to 7. naevosum’, according to Dahlstedt’s determination, was
found by Hartz on a south slope in herb-field in Jameson Land.

6: H. SIL

270. Taraxacum phymatocarpum J. VAHL.

2: High-arctic species. Arctic America (map in FErvaLp 1933, p. 122), arctic
East Asia. Isolated southern occurrence in the northern part of Newfoundland
(dry limestone crest).

3—4: From northernmost Greenland southwards to 69°50” in W. G. (where
it is alpine, according to Porsip 1920). In E. G. southwards to Cape Hope (70°27’)
according to GELTING; also in the interior of Scoresby Sound at Danmark Island,
according to Harrz.

5: Bare, dry, gravelly or stony soil. Moraines. Often bare of snow in winter
(PorsiLp, GELTING).

6: H. A,TC.

271. Taraxzacum purpuridens DAHLST.

2: Scandinavia, Greenland.

3—4: Definite specimens from only four localities in the neighbourhood of
Skjoldungen (7th Thule Exped. 1932, SEipENFaDEN 1933, p. 76, DEvoLp & ScHo-
LANDER, p. 106). Possibly in Kangerdlugssuaq too.

6: H, SIL

272. Taraxacum rhodolepis DAHLST.

2: Scandinavia, Greenland.

3—4: 63°05’ (Pilergit in Umanaq Fjord in E. G., according to DevoLp &
ScrHorLanxpER 1933, p. 106).

6: H. SIL

Angiospermae III (Monocotyledones).
Typhaceac.
273. Sparganium affine SCHNITZLEIN.

2: Greenland, Iceland, Faroes, British Isles, Scandinavia (map p. 67 in Sa-
mueLsson 1934), N. Russia, N. Germany, Holland, Alps, Pyrennees and Por-
tugal. In Asia, Kamch. only. Also in N. Am. (evidently under the name of S. an-
gustifolium Micux., which FErxaLp, 1925 a, state sranges to 64” in Greenland?!). In
Europe its east boundary runs parallel with the ocean coast; apparently it may
be described as a boreal, suboceanic species.

1) The Kamchatka occurrence is connected with the American area of “S. an-
gustifolium Micux.”; which in “Flora of USSR (1934) is considered as a closely
related species of S. affine or a race of it. Macoun (1883—1891) records S. affine
from N. Am. (with synonym S. simplex var. angustifolium Gray).
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3—4: N.L.in W. G. 68°40’ (Akugdlit, Johs. Grgntved 1932). Otherwise known
only from Godthaabsfjord, where it was found at Godthaab and Qoérnoq (64°11’
and 64°32’, Seren Hansen); furthermore, it was collected by Porsild at Kapisigdlit
(64°30") in 1931 (placed by Porsild to S. hyperboreum, which it cannot be). In S. G.
we have it from early days at Igaliko (Vahl). In E. G. two localities only in the
neighbourhood of Angmagssalik colony (656°37’, Kruuse and T. B.). Possibly it
also occurs on the southeast coast (see DEvorp & SCHOLANDER).

5: See fig. 7 on p. 18 and T.B. 33D, pp. 106—107. According to IVERSEN
1929 pronouncedly oligotrophous.

6: HH. S,TO.

274. Sparganium hyperboreum LAEST.

2: Circumpolar, subarctic (see HuLTEN I, p. 74, SAMUELsson L. ¢, pp. 72—73).

3—4: N.L. in W. G. 69°25’ (Porsild). Fairly common in 8. G.: in Herb. Cop.
from 12 localities south of 61°30’, two of them on the outer coast (Ilua and Frede-
riksdal). Not east of long. 44°W.

6: In small lakes and ponds.

6: HH. S,T (?Rather continental: it is lacking in the Faroes and rare in West
Norway, where S. affine is very common).

Potamogetonaceaec.
275. Potamogeton filiformis PERs.

2: Circumpolar (see HurLtién I, p. 76). Area in N. Europe mapped in Sa-
MUELSsoN 1934, p. 59.

3—4: N.L. in W.G. 7103’ (Ingnerit Fjord, Porsild 1929), E. G. 74°25’ (GEL-
TING 1934). The plant is rather scarce in 8. G. (between 60°43’ and 61°20” in four
localities, according to Herb. Cop.). In E. G. the distribution is discontinuous; it
has been found in three places in N. E. Greenland by Serexsenx and GELTING,
otherwise only near Angmagssalik (Amagiq, 65°39, Kruuse 1906).

5: At Angmagssalik according to Kruuse 1912, p. 146, in a shallow pond
together with Ranunculus reptans, Subularia aquatica and Juncus subtilis. Con-
sidered as alkaliphil or indifferent by SamuEeLsson 1. c.

6: HH. SyX.

276. Potamogeton gramineus L.

2: Circumpolar (see Hurrtén I, p. 77).

3—4: Isolated find in the interior of South Strem Fjord (I. A. D. Jensen).
Otherwise only in 8. G., where it has been found here and there between 59 65’
and 61°30, not east of long. 44°25’ W.

5: In lakes and ponds. Eutrophous, according to HArp Av SEGERSTAD 1924,
map fig. 131.

6: HH. S,T.

277. Potamogeton groenlandicus HAGSTR.

2: Endemic Greenland species, very near to the circumpolar P.mucronatus
(P. Friesti).

3: In W. G. between 67° and 71° (according to PorsiLp 1935, p. 33). Otherwise
in 8. G. only.

4: Solely in 61°13” (Ivigtut) and 60°43" (Julianehaab), BErLIN 1884.

6: In ponds. Incompletely known ecologically.

6: HH. S,L
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278. Potamogeton tenuifolius RAF.

1: P.rufescens Autt. de fl. Groenl., P. alpinus Autt. (see PorsiLp 1935, p. 62).

2: Alaska to Labrador, southwards to California, Utah, Colorado, Michigan,
New York, Massachusetts, Maine, Nova Scotia, Newfoundland, Greenland. Also in
Siberia (mouth of Colyma River), Amur and Japan (see FErnaLD 1930, p. 81).

8—4: Rare in W. G. between 66°568’ (Itivnek and head of South Strem Fjord)
and 60°63" (PorsiLp 1930). In S. G. in four localities, all inland.

6: In lakes and slow watercourses.

6: HH., S,T.

Juncaginaceae.
219. Triglochin palustre L.

2: Circumpolar; occurs also in the southern hemisphere (HurTgéw I, pp. 81—82).

8: Widespread in W. G. northwards to about 71°. In E. G. with discontinu-
ous distribution, for it has not been found between N. E. Greenland north of 71°
(from there northwards to 73°35’, see SerexseN 1933 and Gerting 1934) and
Angmagssalik.

4: In S. G. not uncommon; known from eight localities southwards to 59°65’
(Ilua). In E. G. only from Angmagssalik {65°87, “Konung Oscars Hamn”, according
to BErLIN 1884); not since found there. Also 63°04’ (in Umanaq Fjord, see DEvoLD
& SCHOLANDER).

5: Littoral meadows, lake banks, ponds, at times flooded river valleys (Rosen-
VINGE).

6: H. SyX.

Gramineae.
280 and 281. Collective species: Agropyrum violaceum (Horn.) LANGE.
280. Agropyrum wiolaceum var. latiglumis ScuriBN., & SMITH.

2: ?Circumpolar, arctic-subarctic. In E. Am. only southwards to Labrador;
also in W. Am., Greenland, Scandinavia, Siberia, Kamch.

8—4: Greenland, very disjunctive distribution; in W. G. northwards to 70°20"
(see PorsiLp 1920), in E, G. known from three localities between 74°05” and 73°10’
(see SorENsEN’s and GELTING’s works) and from two localities in SE. Greenland:
63°28’ (Eqalingmint, see DEvorp & ScuorLanper 1933), 60°30’ (Lindenow Fjord, 7th
Thule Exped. 1932, see SEIDENFADEN 1933). In S. G. known from some few localities
in the interior of the fjords of the south coastland.

b: In clayey and sandy soil {PorsiLp), in moving soil (SerexsEN). In Scandi-
navia in lime regions up the mountains. According to GELTING also calciphil in
Bast Greenland.

6: H. A,C.

281. Agropyrum violaceum var. virescens LANGE.

1—2: Recorded by FErnaLp 1933, p. 171, with ? as identical with the North
American A. trachycaulon (Link.) STEUD. var majus (Vasey) FErnaLp. This race
occurs through large parts of boreal North America (see FErRnALD 1 c., map 16,
p. 172) on “calcareous or subalkaline soils”. According to RosenvinGe 1892, var.
virescens is connected with var. latiglume by transitional forms.

3—4: The innermost parts of S. G. from 61°15’ to 60°16” (the birch wood at
Taserssuaq in Tasermiut Fjord).

6: In scrub, herb-field and grass-land (ROSENVINGE).

6: H. 8,T (C,?).
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282. Agrostis borealis HArTM.
1: FErxaLD (1933, p. 204) refers to three different varieties of this species in
North America.
2: In E. Am. in Labrador and mountains in Maine, New Hampshire, Vermont
and North New York. Central and West Am.: Great Slave Lake, Alaska and British
Columbia (map in Raur 1930, p. 202), Greenland. Curiously enough seems to be
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IFig. 110. Agrostis borealis HartM.

lacking in Iceland (OsTENFELD & GRONTVED); in Europe otherwise: in Scandinavia,
Finland, western Alps. In Asia Kamch. only. Seems to be lacking in the central
parts of Eurasia. In Newfoundland according to FErnaLD it occurs “in almost
any bleak or open habitat”.

3—4: See map fig. 110. N. L. in W. G. 72°30’, in E. G. 70°25". According to
PorsiLp 1920, seems to shun the basalt in W. G., which it does not do in E. G,
where it was found in Mikis Fjord and around Cape Ravn on basalt. In both LE.G.
and W. G. northwards it seems to make its way inland. The map by the way shows
a preponderance in E. G. as regards occurrences. There its Fr. L. lies in 68°33'; in
Kangerdlugssuaq it was quite common (see fig. 111). Southwest of Angmagssalik
the 7th Thule Expedition 1932-—1933 found it in six localities on skerries.

5: At the northern limit on dry gravelly slopes (Hartz). Between 68° and 69°
on fairly dry, slightly open places in herb-fields, among boulders in south-exposed,
snow-covered screes, in Alchemilletum filicaulis and in Salix herbacea-Carex rigida-soc.
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Also in dry Carex rigida-soc., Empetrum-Vaccinium-soc. and in Alchemilleturn alpinae
(T.B. 33Db). In 8. G. according to RosEnvINGE on open exposed rocks in gravel.
6: H. A,TO, and A,T (NB. including several geographical races).

283. Agrostis canina L.

1—2: Eurasiatic, ranging westwards to Greenland and Newfoundland (Fer-
~NaLD 1926) (according to RoBinson & FerxaLD otherwise introduced to N. Am.

68° 30

65°

Fig. 111. Agrostis borealis HarTM.

from Eurasia). As regards Greenland, Laxce 1880 mentions four varieties of A. canina.
The species cannot in all cases be separated sharply from 4. borealis HarTy., according
to Berrin 1884, p. 76, Rosenvinge 1892, and DevoLp & ScuHoranper 1933. It
is common in Iceland and the Faroes.

3—4: N.L. in W.G. 66°565" (head of South Strem Fjord, Erlanson 1927);
habitually the individuals deviate somewhat, but the length of the stamens agrees
with that of A.canina. It has also been found on a dry, gravelly slope, which seems
rather a remarkable place for A. canina. Probably this plant from continental
W. G. represents another ecotype of A.canina (see Iversen 1936, p. 61). On the
other hand, typical 4. canina were collected by Vahl 1830, in Ameralik Fjord, but
this type does not seem to be common until south of 61°45’. In E. G. the N. L.
lies in 65°56” (Kruuse). South of 64° in E. G. we have it from 15 localities
(DEvoLp & ScHoLANDER). Thus typical A. canina would seem to be more common
on the east coast than on the west.

5: In Angmagssalik on grassy slopes and grass field on humid ground (KruusEg).
In 8. G. also in lichen heath and sandy valleys.

6: H. S,;T? (including several types, S,TC in W.G., S,TO in S.G. and E.G.).
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284. Agrostis stolonifera L.
1: n =21 (Avpurov 1928).
2: Widespread in Eurasia, N. Africa and N. E. America.
3—4: Only in W. G. between 60°30" and 61°35’. Eastern limit in long. 45°20" W,
In all from seven localities, mostly inland. According to PorsiLp 1932 it is difficult
to decide whether the plant was brought in by the Norsemen or not.
5: In humid meadows, also salt marshes and willow scrub (RoSENVINGE).
6: H. §,T.
286. Alopecurus alpinus Sy.

1: n= 35 (AvpuLov 1931).

2: Circumpolar, high arctic, alpine in Central Asia and Rocky Mts. Lacking
in Iceland, Faroes and Scandinavia, but found in four localities in Scottish highlands.

3—4: See map fig. 112. From northernmost Greenland southwards to 62° in
W. G., to 69°45” in E. G. Fr. L. southwards in W. G. 67°; south of which known
only from the island of Kagssigssagdlit, south of Godthaab (Hartz 1894, p. 7) and
the head of Kangerdluarssuk Fjord at Frederikshaab (Hovy). At its southern limit
in both W. G. and E. G. shuns the warm interior.

b: In bogs, on wet soil, manured soil near Eskimo house-ruins (Hanrrz) or
on fowling cliffs (GeELTING).

6: G. AlT.

286. Alopecurus aequalis SOBOL.

1: n= 7 (Cuurcu 1929, KatTERMANN 1930).

2: Circumpolar, subarctic-temperate.

3—4: N. L. in W, G. 70"30’, south of which rare, but found here and there
along the coast down to Ilua 59°55". In E. G. only at Angmagssalik colony in two
localities and Isse in Sermilik (65°58’) according to Berrix 1884, and Kruuse 1912,

5: Small ponds, lake-shores.

6: H. S,T. S?

287. Anthozanthum odoratum L.

1: n =10 (Avpurov 1931, Katrermany 1931, Bocuer 1938 b).

2: Greenland, Europe (southwards alpine). N. W. Africa (alpine). Mountains
of Asia Minor. Caucasus, Altai, Siberia. Introduced into N. America, Australia
and Tasmania.

3—4: See map fig. 112. PorsiLp 1932, includes the species among the six
which he considers were introduced into Greenland by the Norsemen. Investigations
in the past few years in E. G., however, show that the species more likely came to
Greenland without human aid. N. L. in W. G. 61°15’, in E. G. 63°20". Like many
other southeastern species, it ranges farthest north in E. G. (its oceanic require-
ments?). Its area in Greenland does not seem to be quite continuous, for it is lacking
in the Tasermiut—1Ilua fjord region. It is very common in Iceland and the Faroes;
if immigration to Greenland took place via these islands, it is not so strange that
the Greenland stock is “oceanic” in its climatic requirements (cf. Nardus stricta).

5: On stony and dry slopes (DEvoLp & ScHOLANDER). In 8. G. as dominant
in the scrub undergrowth and grassy slopes. Also in lichen heath (Anthoxanthum-
lichen soc.) and common in herb-fields (RosenviNGgE 1896).

6: H. S,0.

288. Arctagrostis latifolia (R. BR.) GRISEB.

2: Circumpolar, high arctic; lacking in Iceland and in Scandinavia with the
exception of Inner Tanen and Nordvaranger in North Norway (see also HuLTiN I,
p. 94).
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Fig. 112. Open rings: Alopecurus alpinus Sm. Solid dots: Anthoxanthum odoratum L.
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3—4: From northernmost Greenland southwards to 69°44’ (Eqe at 700 m up,
Porsitp 1920) in W. G., to 70°25’ (Danmark Island, Hartz) in E. G. According to
Harrz 1895 a, common in the outer part of Scoresby Sound, not found west of
Danmark Island.

5: Swamps, grassy moors, bogs on a substratum of solifluction soil (SerENSEN
1933, p. 134, see also details in same. p. 135).

6: G. A,T.

289. Calamagrostis arundinacea (L.) Roth. var. purpurascens (R.BRr.) GELERT.
1: n = 14 (Avpurov 1931, for the main species).

2: Arctic American species ranging to East Asia (where it occurs in types
which differ somewhat from the Greenland type, see HuLTéx I, p. 106, and Ferxanp
1933, p. 213). A closely related type also occurs in Iast Pamir, according to Ostr~-
FELD & Paursex. In N. Am. the species has a disrupted range, it occurs ace. to
FernaLp (l.c.). in arctic N. W. Canada, along the Cordilleras to S. Dakota, Colorado,
Nevada and California; in E. Am. only in a “single colony on one of the highest
cliffs of Bic, Quebec”. Then Greenland.

3—4: See map fig. 113. N. L. in W. G. 76°36" (OsTENFELD 1923), in E. G.
77°30” {Th. Sorensen). The southern Fr.L. in W. G, seems to cut off Southwest
Disko and the outer coast in W. G. southwards to about 66°. In E. G. it lies in 697407,
The locality “Godthaab” (Vahl) has been omitted by the writer, as this place in-
dication may possibly refer to the Godthaab region. The locality of Qugssuk is
also omitted as the material has been redetermined; finally, the locality “Ende-
morene ved I'rederikshaabs Isblink (Holst)”’, as neither LaxcEk nor anyone since
him has seen the plants from there. The dot in Godthaabsfjord refers to an
unpublished find by Iversen in 1982. The map also shows very clearly that the
species is very rare or lacking in the coastlands in south and southeast Greenland,
which undoubtedly is explained by its requirements as to climate. Like the main
species it seems to be continental. If fig. 113 be placed side by side with map 19,
Plate 22 in STer~ER (1922), which shows the western limit of the main species in
LEurope, practically the entire Atlantic coast on both sides and the islands belween
Greenland and the Eurasiatic mainland will be without dots.

5: In Scoreshy Sound in a kind of “tall-grass prairie” in conjunction wilh
dry willow scrub. Also in heath and fell-field open to the wind. Distinctly xerophyte
(Hartz, GELTING).

6: H. A,C,.

290. Calamagrostis hyperborea LANGE.

1: A cytogenetic and monographic investigation of the species near to C. hyper-
borea is urgently needed. Species like C. lapponica Harty., C. lapponica var. groen-
landica Laxce, Calamagrostis sp. mentioned in Hurrex I, p. 107, C. inexpansa
Gray, C. confinis NutT. and C. hyperborea LaxcE seem to form a collective species
(see GELErT & OsTENFELD 1902, p. 103, SteBBINS 1930, FERNALD 1933).

2: According to StemBIxs Il.c., in Greenland only. The collective species
almost circumpolar.

3—4: N. L. in W. G. 70°40, and from there southwards mostly inland. Re-
corded by PorsiLp 1930, as being common in S. G. In E. G. known from four localities
only, northwards to 63°04" (DEvoLp & ScuHorLANDER), three of them inland.

5: Luxuriant talus slopes, in scrub. According to RoSENVINGE mostly in
sandy places.

6: H. S,T (C,?).
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Fig. 113. Calamagrostis arundinacea (L.) RoTu. var. purpurascens (R. Br.) GELERT.
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291. Calamagrostis Langsdorfii {Link.) TRIN,

1: On the taxonomical position of this species see especially Hurtén I,
pp. 102-—103, and SteBBINS 1. c. HULTEN is of the opinion that C. Langsdorfii with
kindred species such as C.canadensis Nutr. (according to FERNALD “a hopelessly
variable complex’’) and C. purpurea Trix. form a circumpolar chain of microspecies.
In this connection it is worh noting that according to STENAR’s investigations (1932),
C. purpurea may possibly have apomictic seed development. In that case the many
races may partly be agamotypes.

1

|
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Fig. 114. Deschampsia alpina (L.) Roem. & ScHuLT.

2: Circumpolar (but lacking in Scandinavia and Iceland). See details in Hurri:x
I, and SteBBINS 1 c., p. 43 under C. canadensis (Micax.) Nutr. var. Langsdorfii
(Link.) Inman.

3—4: N.L. in W. G. 70° (PorsiLp 1920}, in E. G. 63°20’ (DevoLp & Scuo-
LaXDER). Fr. L. northwards in W. G. about 68°30’, in E. G. about 61°. Common
in S. G., where it also occurs in the outer regions (Ilua, Lundholm; Kitsigsul Is-
lands, A. Jessen).

5: Dominating on medium-moist mountain slopes in 8. G. (RosENVINGE).
Occurs especially in, or in conjunction with scrub (for example in birch scrub in
the interior of Tasermiut Fjord (Hartz 1894) or in willow scrub (TraPNELL 1933,
Plate XVIII).

6: H. S,T.

293. Calamagrostis neglecta (ErHR.) GAERTN., MEYER & SCHERB.

1: n=ca.35(AvpuLov1931). In Greenland mostly as var. borealis(LAEST.) KEARN.
2: Circumpolar (see details in HurTéx I, p. 104, StemBins L c., pp. 58—55).
8: N. L. in W. G. 71°22" (Porsild), E. G. 74°10" (Gelting). Seems to be very
common in places, whereas in others it is sporadic in its occurrence, or is missing.
4: In Scoresby Sound recorded from four localities inland and on the coast
(Kruuse 1905, p. 198). Not found between 70° and 66°13"!) (Store Island, according

1} Recorded in this region by OsTENFELD, 1926.
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to Kruuse 1912). In Angmagssalik not uncommon, recorded from 16 localities
east of Sermilik (Kruuse, 7th Thule Exped.), and from two in Sermilik (7th Thule
Exped.). It becomes rarer south of Angmagssalik, and it is not recorded from the
southeast coast between 60° and 63°. In S. G. it is rather uncommon, found here
and there and mostly in the interior.

6: In small, ponds, on grassy slopes, on sand and on clayey beaches (Kruuse).
See also under Calamagrostidetum neglectae in T.B. 33 b, p. 104.

6: H. A,T(?). (As the species seems to become rarer even in South Greenland,
the writer regards it as an arctic type which probably differs in some respect from
the North-European type, cf. Laxce 1880, p. 161: Differt a forma Europae, etc.).

/ . (40"
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Fig. 115. De;challzpsz'a flexuosa (L.) Trix.

294. Deschampsia alpina Roem. & ScHULT.

2: Labrador (AsBe 1936, p.140), Greenland, Iceland, Faroes (common),
Scotland, Scandinavia, Beeren Island, Spitzbergen, Novaja Semlja, Dickson Island
in 73°30” and E. Taymir (ToLmaTcHEV & Psatkow, 1930, ToLmatcHEV 1932).

3—4: See map fig. 114. N. L. in W. G. 67°44’ (Lake Giesecke, A. E. Porsild),
in E. G. 66°36" (Nanortalik at Cape Gustav Holm, according to Cuarman 1932).
Fr. L. northwards in W. G. in about 64°, according to RosexvinGe 1892; in E. G.
it is in 66°20’. The species has not been found in the interior of the Angmagssalik
region (Sermilik) or farthest in at Skjoldungen, and in W. G. not inland north of 62°.
The 7th Thule Exped. found it common on the outer islands southwest of Angmag-
ssalik, and it is also common on the Kitsigsut Islands in 8. G., according to Rosen-
VINGE 1896 b.

65: In moss in springs, in Carex rigida-Salix herbacea-moss soc. and Cala-
magrostis neglecta soc. See T. B. 33 b (Table 32, pp. 101 and 105). In S. G. also in
clayey valleys and on moraines. In the Faroes in wet gravel on the plateaux.

6: H. S;0. (NB. The N.Eurasiatic plant not typical, ToLmaTcuev l.c. p.93).

295. Deschampsia flexuosa (L.) Trin.
1: n = 14 (StainvLin 1929). In Greenland it is possible that only var. montana
Hups. and var. (forma) pallida BERLIN occur.
108 14
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2: N. E. Am. and S. Am., Greenland, almost the whole of Europe, Caucasus,
Asia Minor, East Asia, Atlas and Kenya in Africa. Var. montana occurs in Labrador
(ABBE), Greenland, Iceland, Faroes, British Isles, Scandinavia and Alps.

3—4: See map fig. 116. N. L. in W. G. 66°68’ (on the record Godhavn, 69°14/
(Rosenvinge 1896 a) see PorsiLp 1920). N. L. in E. G. 66°05" (Locality 19, 7th
Thule Exped. 1933). Fr. L. in W. G. about 657 in E. G. 63°40".

5: At the northern limit in E. G. in luxuriant, south-exposed heaths (according
to Bocvap and Kruuse). In 63°30” also in grassy slopes, lichen heath and near
house ruins (DevoLp & ScHoLaxDER). In S. G. as in Iceland, common as dominant
in birch and willow scrub, and dominant on grassy slopes and lichen heath. In the
Faroes in Rhacomitrium-heath and fell-field. More to the south the main type forms
part of the Atlantic heaths and in woodlands on poor or acid soil {conifer, oak
scrub) and on commons. At the southern limit in the Atlas mountains it grows in
alpine cedar scrub at a height of 1600 to 2400 m (EMBERGER & Maire 1931).

6: H. S,T. (O,? Slightly oceanic; lacking in the central parts of the contlinents,
ranges rather far to the north in E. G. as compared with W. G.).

296. Elymus arenarius L. var. villosus E. MEY.

1: n =28 StinmLiy 1929. On various races of E. arenarius see especially
Huvteéx 1.

2: Circumpolar. The American distribution of E. arenarius var. villosus
is mapped in Raur 1930, p. 203.

3—4: N. L. in W.G. 71°30" (Manitsoqut, M. P. Porsild), E. G. 63°32" (7th
Thule Exped. 1932, see SeEipExFapeEN 1933, and DeEvorLp & ScHorLaxpER 1933).
Frequent on hoth coasts, in W. G. as far as 70°30" at any rate.

5: On sandy beaches (see PorsiLp 1902, pp. 135—139, Trar~eLr 1933, Plate
XXI). Sandy beaches in the Angmagssalik region being extremely rare, it is not so
strange that the species does not grow there. In E. G. its N. L. may thus be governed
by orographic features.

6: G. S,T.

297—299 Collective species: Festuca ovina L. s. 1.

Under this collective species the writer places those types which from carlier
times have been covered under the name of F. ovina (by Laxce, Rosexvince and
OstenfFELD). That within the species there are well-defined sub-species is certain,
but for practical reasons they will here be treated together, even if possibly the
relationship between F.brachyphylla and F.vivipare is rather remote (see Scio-
LANDER 1934, pp. 70—71, figs. 36—38). Most of the Greenland material in Ilerb.
Cop. was examined and revised in 1933 by Dr. Scholander.

Within this collective species we know the chromosome numbers n = 7, L4,
21 and 35 (see especially Turessox 1926 b, 1930 b and 1931 a). Unfortunately, no
Greenland type has yet been examined cytologically.

297. Festuca brachyphylla ScHULTES.

1: Syn.: F. ovina L. var. brevifolia (R. Br.) Hart. On the variation see Scio-
LANDER (1934, p. 72).

2: Circumpolar, high-arctic (var. groenlandica Scuor. low arctic). Seems to be
most widespread in N. Am.

8—4: In Greenland the main type is high arctic, rare towards the south. The
writer personally has only seen it in its typical form at Cape Dalton, where it stood
in open, wind-exposed heath together with Carex rupestris. In typical form it is to
be found in Herb. Cop. from many localities north of Cape Dalton. More to the
south the writer’s material consists mostly of the larger var. groenlandica, which, as



II Biological Distributional Types in the Flora of Greenland. 211

ScHoLANDER also points out, seems to be connected with the arctic main type by
transitional forms. Possibly the type referred to and figured by Serexsex (1933,
Plate XIX) and there called F.ovina var. supina (Scuur.) Hacker should be re-
garded as a separate high-arctic species within the collective species, different from
F. brachyphylla. The writer has seen this type from Jameson Land, but not in
material from regions south of 70°1).

In Greenland F. brachyphylla s. 1. is widespread, from 83°06’ to Julianehaab
in S. G. It is rare south of 64° in W. G., in E. G. it is rather uncommon south of
68°. In addition to the localities given in Table 6, it was found by Kruusk in Ang-
magssalik region on Lilles Island, Qingorssuaq and Akiliariseq, as well as at Lake
Kordlortok near Tasiussaq. In Kangerdlugssuaq in three localities in the interior
{Scholander).

5: In open heaths and gravelly fell-field, often snow-bare. In N. E. Greenland
also in snow-patches, according to GELTING.

6: H. A,C. (perhaps also A,T and A,I).

298. Festuca vivipara (L.) Sm. s. str.

2: E. Am. Labrador-Newfoundland (see FErnarLp 1926, p. 151), Greenland,
Iceland, Faroes, Jan Mayen, Spitzbergen, Scandinavia, Novaja Semlja.

3: From the north coast of Greenland southwards to Godthaab in W.G.
Missing or rare south of that place. In E. G. see below.

4: Known from Scoresby Sound (Danmark Island and Jameson Land, Hartz).
On the Blosseville coast from 68°49” (Store Glacier) 68°44” (Cape Daussy) and 68°33’
{Wiedemann Fjord), all three localities: T. B. In Kangerdlugssuaq Locality D, F, G,
(T. B.), C, B (Scholander and T. B.). In the Angmagssalik region: in Herb. Cop.
from Ingmikértoq, Tasiussarssik, Kangerdluarssikajik (Kruuse), Sarqarmiut and at
the colony (7th Thule Exped. 1933). South of Angmagssalik only Nordenskjold
nunatak (Bjerlykke) and 63° (Umanaq Fjord, Eberlin).

5: In Empetrum-Vaccinium heaths and as dominant in undergrowth in
willow scrub in Kangerdlugssuaq; also in herb-field and in Alchemilleta.

6: H. AyX ?. (NB. including several types).

299 Festuca vivipara (L.) Sm. var. hirsuta (LANGE) SCHOLANDER.,

1—2: On this type see DEvoLp & ScHoLANDER, p. 140. The writer has seen
it from Greenland, Iceland (common), Faroes and West Norway (there common,
according to SCHOLANDER).

3—4: N. L. in W. G. 65°25” (Sukkertoppen, Warming & Holm 1884) in E. G.
66°20" (Tugtilik, T. B. 1932). Strangely enough the plant was not found in the
material from Angmagssalik, where it must certainly occur. The map fig. 116 re-
presents our present knowledge of its distribution in Greenland, based upon an
examination of the material in Herb. Cop. and localities mentioned by DevoLp &
SCHOLANDER.

5: Incompletely known, from an ecological point of view.

6: H. S,TO,?

300. Festuca rubra L.

1: Including var. arenaria (OsB.) Fr. (n = 21); for F.rubra s.l. we know
the figures n =7, 21, 28 and 35 (StinLin 1929, LeEvitzky & Kuzmina 1927).

2: Circumpolar. See details in Hurtén I, p. 146.

3—4: N.L. in W.G. about 73° in E. G.: 75°18’ (see GELTING 1934). It is
recorded by OsTENFELD (1926) in the region between Scoresby Sound and Ang-

) “This or clbée]y related types are regarded by American authors as a good
species. (F.supina ScHUR, see FERNALD 1926, p. 151, AsBe 1936, p. 142)

14*
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magssalik; but there has been no find in E. G. between 66°18” and 70°. The plant
is common in Scoresby Sound and on the coast south of Angmagssalik, as well as
in 8. G. Var. arenaria seems to be somewhat more common the farther north one goes.
5: On grass-land and in herb-field. Willow scrub (T. B. 33 b, Tables 3, 12 and
17). Also grows in sand and near dwelling remains.
6: H. SuI (the races should be examined separately).

301. Hierochloé alpina (Sw.) RoeM. & ScHULT.

2: Circumpolar, arctic-alpine (see HurLtéx I, p. 85). Also recorded by Sim-
mons 1913, and Printz 1921, in the southern hemisphere (New Zealand). The plant
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Fig. 116. Festuca vivipara (L.) Sy. var. hirsuta (LANGE) SCHOLANDER.

ranges far to the south in Central Asia (in Altai in other types), is missing in Iccland
and is very rare in Scandinavia, occurring only farthest north and mostly in the
interior (Ove Danr 1934). It is lacking on the Kuriles (HurTE~N 1933). This would
indicate that the species is “continental”, but it occurs on the islands west of
Kamchatka (Hurtéx I), and in North America has a very wide range which as a
whole cannot be called distinctly continental; FErnarp 1933, p. 5, mentions it
among the commonest and most widely spread alpine plants in Newfoundland.
3—4: From northernmost Greenland southwards to S. G. Common everywhere
in W. G., recorded as being common in S. G. too (PorsiLp 1930). In E. G. common
north of 70°, south of which only in the interior of Kangerdlugssuaq (T. B. and
Scholander) and some localities south of 64° (see SeipENFaDEN 1933 and DEvoLp
& ScunorLaNpER), which are not all inland. The species seems to be missing in E. G.
between 64° and 68°20” and 68°256'—70°. This gaps is very interesting and by no means
lacks parallels (see for example under Eriophorum polystachyum). The writer imagines
that this curious distribution is the result of the plant’s immigration history. In
N. Am. it is almost a ubiquitous arctic type; from that region it has made its way
eastwards, to some extent via North Greenland (or earlier across Greenland?) to
Northeast Greenland (inclusive of Kangerdlugssuaq) and on to Spitzbergen and
North Scandinavia; partly south about Greenland to 64° in E. G. On the basis of
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this hypothesis of its immigration it becomes comprehensible that the type growing
in Kangerdlugssuaq, Northeast Greenland and North Scandinavia are high-arctic-
continental, whereas others, perhaps less arctic and more ubiquitous types, occur
in S. G. and westwards in America. This hypothesis is supported by the relic-like
occurrence of the plant in Kangerdlugssuaq (fig. 141), Spitzbergen (rare), Norway,
where indeed in Finmark it has an eastern limit (NorpHaGEN 1935). In S. G. the
plant does not seem to be so ubiquitous as in Newfoundland. Most of the localities
in Herb. Cop. are in the interior of the country (the only more outer locality is
Julianehaab). In Godthaabsfjord the plant is also continental (TrapveLL 1933,
p. 313). In S. E. Greenland it has evidently been able to find genial places to grow
even in the coastal area, but doubtless is most frequent in the interior there too.

/:o' Larngae V ¢ Gresmwieh 40°

Fig. 117. Nardus stricta L.

That the plant was unable to get past the narrow strip of skerries between 64° and
65°30” is nothing remarkable; there are no suitable places for it on that coast, or
at any rate very few. In Angmagssalik, on the other hand, it should be able to grow.
That the plant is missing on the Blosseville coast may be due to edaphic conditions
(that as an oxylophyte it shuns the basalt), but most of all in conjunction with the
climate. For even in the region north of 71° in E. G. we find that the plant prefers
the interior (Serensex 1933).

5: In dry heaths on wind-exposed, snow-bare places; in Kangerdlugssuaq
often together with Cobresia Bellardi (T. B. 33 b, Table 25). In Scoresby Sound
also in fell-field and dry scrub (Hartz). In the xerophil grassy heaths of Northeast
Greenland (GerTing) and in lichen heaths in W. G. (TrapNELL L c., p. 311).

6: G(-H). A.C..

302. Nardus stricta L.

1: n=13 (Avpurov 1928).

2: Boreal, Eurosiberian species which has made its way westwards to Green-
land and Southeast Newfoundland. (It was scarcely imported to Greenland by the
Norsemen, see PorsiLp 1932).

3—4: See map fig. 117. N. L. in W. G. 60°30" (HarTz 1894), in E. G. 63°40’
(DeEvoLp & ScuorLanper 1933). Its distribution in Greenland corresponds to that
of Athyrium alpestre (see fig. 19).

5: In Southeast Greenland on wet soil (together with Juncus squarrosus) and
on drier soil (with Alchemilla alpina). Often dominating over large stretches (DEvoLD
& ScuoLaANDER) — In S. G. also in lichen heath and in birch and willow scrub;
according to PorsiLp (1930, 1932) in snow-patches as in NorpDHAGEN’s description
from Norway (1928). Also on wet soil in heaths as in Denmark.

6: H. §,0. (See p. 269).
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303. Phippsia algide (SorLaxp.) R. Br.

1—2: n = 14 (NANNFELDT in Botaniska Notiser 1937, p. 255) Circumpolar,
arctic. To the range described by GELERrT & OsTENFELD 1902, p. 101, should be
added Port Borwell in Ungava Bay and Northern Labrador (ABBE L c.).

3—4: From the north coast of Greenland to 60° in S. G. (Nunarssuaq in the
Kitsigsut islands, E. Lundholm). Frequent in W. G. southwards to about 68°, south
of which it is only common on the outer islands and in the mountains. Common in
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Fig. 118. Phleum alpinum L.

E. G. (especially along the outer coast and alpine in the interior) southwards to
66°30’, south of which common only on the outer islands; possibly overlooked on
the mountains in the interior. Also rare on the outer coast south of 64°. In Ka-
ngerdlugssuaq Localities, A. B. C. (Scholander and T.B.) F.G. (T. B.).

5: On snow-covered solifluction soil (T. B. 33 b, pp. 5, 12 and fig. 26 A 3).
In snow-patches of extremely long duration (Tables 27, 29, 31, and fig. 20 in T. B.,
l. ¢.). Also on snow-covered, manured soil at present or past Eskimo dwellings.

6: H. A,T.

304. Phleum alpinum L.

1: n = 7 (Swedish types), n = 14 (Scottish types), see GREGOR & SaNsomk
(1930).

2: Circumpolar, low-arctic alpine. South America. Missing in N. Siberia.

3—4: See map fig. 118. N. L. in W. G. 69°30" (PorsiLp 1920), E. G. 68°33’
(T. B. 33 a). I'r. L. in W. G. 64°, in E. G. 66°30". In W. G. north of 67°10" only near
hot springs. The map shows that in Greenland the species prefers the more oceanic
regions. This corresponds well with the fact that in N. Am. it is missing in the central
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and northernmost parts, but is associated with the Atlantic coast between 44° and
60° and the mountains in W. Am. In Newfoundland, in contrast to most arctic
plants, it occurs only in wet localities (FErNALD 1933, p. 215).

5: In and near wet willow scrub and high-perennial patches. Particularly
common in herb-field and southwards in wet grassland. Also in moss in springs
and sometimes in wet clay among boulders in south-exposed screes (T.B. 33 b,
Tables 3, 8, and pp. 9—10).

6: H. §,TO,.

305. Pleuropogon Sabinei R. BRr.

2: Decidedly high-arctic. Circumpolar. Recorded from Altai too.

3—4: From N. G. southwards to 76°07" in W. G., 70°50" in E. G. Like many
high-arctic plants in E. G. it is southwards (south of about 73°) mostly found in
the outer regions.

5: In bogs and swamps.

6: HH. A,T.

306. Poa abbreviata R. Br.

2: High-arctic: Arctic America, Greenland, Spitzbergen, northern Novaja
Semlja, Franz Joseph Land.

3—4: From northernmost Greenland southwards to 70° in W, G., 70°48 in
E. G. Like the foregoing plant, it is mostly an outer coastal plant in the south (see
GEeLTinG’s map, 1934, p. 280).

5: In dry, gravelly, wind-swept places {SGRENSEN).

6: G. A,TC.

307 and 308. Collective species: Poa alpina L. s. 1.

According to MinTtzing 1932, Poa alpina consists of a number of races, some
with different (but in the same race constant) chromosome numbers (Swedish races
with 2n = 33, 356 and 38), and some (Swiss) with a varying number of chromosomes
within the same race. Morphologically the Swedish types were homogeneous and
in all probability apomicitic, whereas the Swiss types were heterogeneous and normal-
sexual. Other cytological studies of Poa alpina have been made by StinLin (1929)
Avpurov (1931) and Boécuer (1938 b). Finally, it has been possible by means of
Turesson’s investigations (1927) to demonstrate the presence of an alpine, a sub-
alpine and a lowland-ecotype of Poa alpina in Sweden. In Greenland besides the
viviparous type, a tall type with reddish peduncles was very conspicuous. It seemed
very distinctly to be a relatively southern race. The viviparous Poa alpina is not a
modification of a normal plant, but a separate variety or sub-species. SCHROTER,
1908, p. 275, says that the viviparity persists when the plant is cultivated under
other (more favourable?) conditions. The writer has arrived at the same result
with Faroese viviparous plants cultivated at Lyngby, Denmark.

307. Poa alpina L.

1—2: 2n = 33 (Bocuer 1. c. Material from Angmagssalik). Arctic, alpine.
Almost circumpolar (missing in East Asia, see map in Pawrowskr 1929, p. 200).

3—4: N. L. in W. G. about 747, in E. G. 74" 25’ (GeLtiNe 1934). Common
south of South Disko in W. G. and about 71° in E. G. Fairly rare on the northern
part of the Blosseville coast; common south of 68°44’, especially on southern slopes.
In Kangerdlugssuaq all localities except A and E. The tall (about 30 cm) type with
reddish peduncles was found especially in and south of 68°10" (Mikis Fjord).

5: Common in herb-field (dominant in spots), willow scrub, snow-covered
scree slopes on southern exposed hills, Carex rigida and Alchemilla alpina sociations.
Scattered in luxuriant heaths and in snow-patches with relatively short periods of
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snow-covering. Also frequent on manured soil near ruined Eskimo dwellings (T. B.
33 b, pp. 26—59 and 83).

6: H. A,I (the distributional types of the various races must be investigated
separately; this, and the study of the races themselves should be undertaken
simultaneously with cultivation experiments, cytological studies, field and herbarium
studies).

308. Poa alpina var.vivipara L.

1: 2n = ac. 4¢, Bécuer 1938 b. (Material from the Faroe Islands).

2: East Greenland, Iceland, Faroes, British Isles, Scandinavia, Spitzbergen
(see Scuoraxper 1934, p. 92), Novaja Semlja, Franz Joseph Land. Also in the
moutains of South Europe.

3—4: East Greenland between 73°33" (Cape Broer Ruys, Harrz 1895 a) and
68°31’ (Wiedemann IFjord, T. B. 33 a, p. 10). According to Hartz l. c., p. 350, an
outer coastal type. In 7th Thule Exped. and own material we have it from 70 30
(Cape Hope, 7th Thule Exped.), 69°33’ (fjord north of Cape Dalton, T. B.), 69" 25
(the lagoon at Cape Dalton, T. B., 7th Thule Exped.), 69°22" (Cape Ewart, T. B.),
69°14’ (Cape Barclay, T. B.), 68°44’ (Cape Daussy and the bay NE. of Cape Daussy,
T. B ), 68°33" (Wiedemann Fjord, T. B.). The other localities in E. G. are given in
Gerting L. c., p. 205,

5: Very common on solifluction soil where the snow lies long. Also on raised
beach terraces at Cape Dalton (T. B. 33 b, Tables 22, 31 and p. 82), and in extreme
snow-patches and on boggy ground. In the Faroes in wet solifluction soil on the
mountain plateaux (Bocnrr 1937 b).

6: H. A,0,7 (A.,10,?). See page 259.

309. Poa annua L.

This cosmopolitan was introduced with the colonisation of the last few cen-
turies (PorsiLp 1932). It was found by the writer at Angmagssalik in 1932, where
it was common along paths and refuse heaps.

310 and 311. Collective species Poa arctica -+ P. alpigena.

Ménrtzine (1933) has shown that in Poa pratensis {with which Poa alpigena
¢
D),
and, as in Poa alpina, apomictic seed development. Unfortunately we have no cy-
togenetic investigation on arctic races. It would be very desirable to have the Poa
alpigena, P. pratensis and Poa arctica form-series well examined cytologically. Until
we have such investigations combined with cultivation experiments, taxonomical
studies within this collective species presumably will be of only temporary importance
{(Na~xNFELDT 1934, p. 20). On the cytology of Poa pratensis see RANCKEN 1934

Whereas Poa arctica and Poa pratensis s. 1. seem to be well separated in North-
east Greenland, this cannot be said of Southeast Greenland (see SorRENSEN 1933,
p- 143, DeEvoLp & ScHOLANDER 1933, p. 144, ScHoLaANDER 1934, p. 87). SEIDEN-
FADEN 1933, discusses three species, P. pratensis, P. alpigena and P. rigens, which
he considers are different from P. arctica in Northeast Greenland. The writer, how-
ever, considers that no thorough distinction can be made between a P. arctica and
a “P. rigens”, no more than at present he is able to distinguish between a Poa alpigena
and a Poa pratensis. As long as our knowledge of these forms is only superficial,
the writer considers it most correct to work with two “species” only, Poa arctica
s.l. and Poa alpigena (under which any closely-related P. pratensis types can be
included).

is associated) there are several different chromosome numbers (for example n
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310. Poa arctica R. Br. s. 1.

1: Bspecially southwards occurs in some high types which are hard to distinguish
from P. alpigena; perhaps there are modifications of the arctic species, or rather a
more southern race, which, however, the writer would not venture to call “P. rigens”.
Poa arctica s. 1. also includes the type which in SEipENFADEN (L. c.) is called P. laza
(according to determination by Dr. Nannfeldt).

2: Circumpolar, arctic (see Hurtéx I, p. 125).

3—4: From northernmost Greenland southwards to about 64° in W. G, to
60°30" in E. G. (cf. SEIDENFADEN L. ¢c., DEvoLp & ScHoLANDER L. c.). Not recorded
from 8. G. with certainty, where, however, it no doubt occurs in alpine situations.

b: Especially in arctic heaths. Also in low-arctic heaths and fairly commonly
in herb-field. In Southeast Greenland on sandy shore precipices (DEvoLp & ScHo-
LANDER).

6: G. AT? and A,L

311. Poa alpigena (Fr.) LinpMaN.

1: Hanrtz (18964, p. 351) distinguishes between four varieties of “P. pratensis”
in Scoresby Sound. In the 7th Thule Expedition’s material there are especially two
different types: 1) a rather slender type, which sometimes is difficult to distinguish
from P. arctica s. 1., and 2) a powerful green type, up to 60—70 cm high (var. domestica
Lagst. f. pyramidata Lixpy., cf. DEvoLp & SchHonLaxpER I c., p. 144).

2: Probably circumpolar (boreal-arctic).

83—4: N.L. in W.G. 72°30" (perhaps somewhat more northerly), in E. G.
76°18’ (see GeLTING l. ¢.). The species according to Serexsen is fairly common to
common in the region north of 71°. In 1932 it was not found on the northern part
of the Blosseville coast, nor in the interior of Kangerdlugssuaq. N. L. in E. G. for
var. domestica lies in 66°07" (Anarina, 7th Thule Exped.).

6: In scrub, luxuriant herb-field and heaths, grass-land of medium humidity.
Var. domestica especially near Eskimo habitations and in luxuriant talus slopes
(DevoLp & SCHOLANDER).

6: G. Sw? and S,T? (var. domestica).

312 and 313. Collective species: Poa glauca - Poa nemoralis.

It is not possible to tell a Poa glauca from a P. nemoralis in Greenland, as a
number of intermediate forms occur (see Rosenvixce 1892, PorsiLp 1932, p. 48,
Devorp & ScuHoLaNDER 1933, pp. 146—147). The position is complicated by the
fact that both Poa glauca and “Poa nemoralis” are very polymorphous. The very
few cytological investigations on the collective species show that conditions cyto-
logically are very complicated. For Poa nemoralis we know the figures n = 14, 21
and 28, and for Poa glauca n = 35 (Avpurov 1928, 1931; MinTzIiNnG 1932).

312. Poa glauca M. VAHL.

2: Widespread in N. Am., Greenland, Iceland, Faroes, Scotland, Scandinavia,
Spitzbergen, N. and NE. Siberia, Central European mountains and Altai (according
to GELERT & OSTENFELD).

3—4: Widespread in all Greenland. According to SEIDENFADEN and DEvoLp
& ScHOLANDER, fairly rare in Southeast Greenland. Common in 8. G., according to
PorsiLp 1930. In Kangerdlugssuaq all localities. A very tall type (called g elatior
Axp. in Lance 1880) was found by Hartz in the interior of Scoresby Sound in
fairly dry scrub and in sheltered places in barren country. In Tugtilik and Mikis Fjord
the writer saw similar large Poa glauca in screes on luxuriant southern slopes. In
the material examined there is also a peculiar, low form with few, short-stemmed
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spikelets; the writer collected it in a sandy river bed in the moraine country on the
west side of I{angerdlugssuaq (Locality B), and took it to be a modification. Ilowever,
we now have it in the collections of the 7th Thule Expedition from fell-field in Mikis
Fjord and fell-field at a height of 400—500 m at Atingat in the Angmagssalik region.
It should be investigated. Finally, at Cape Johnstrup the writer collected a type
on which the uppermost leaves are long and emanate from the upper half of the
peduncle. It approaches P. nemoralis.

5: The ordinary Poa glauca type occurs in fell-field, on new soil (moraines),
in dry grassy and often snow-bare heaths (T. B. 33 b, Tables 23, 25). The P. glauca
mentioned in Table 4 in T. B. 33 b was a large tussock grass, either g elatior or var.
glaucantha (see later).

6: H. AI (Aw?) (at present indeterminable owing to the polymorphy of the
group and absence of studies in it).

?313. Poa nemoralis L.

Laxce 1880, writes explicitly: Main species not found in Greenland, but he
mentions a var. glaucantha BLyTT and var. pallide LLaxce. The former type, however,
is rather a variety of P. glauca; in Linpyax 1926, it is called Poa glauca ssp. glau-
cantha (Gaup.) Linpyan. Until further studies on these forms are made it will
hardly serve any useful purpose to set out the details of the distribution of “Poa
nemoralis” in Greenland (on the uncertainty concerning the distribution in earlier
works see PorsiLp 1932, p. 47). It is not even sure that the species itself occurs
typically in South Greenland and Southeast Greenland!). The individuals from
Angmagssalik (Kruuse) all belong var. glaucantha and var. pallide. HarTz’s collection
of Poa nemoralis var. pallida from Scoresby Sound undoubtedly represents merely
a modification of a Poa glauca. In Angmagssalik the types determined by Kruuse
as Poa nemoralis grow in luxuriant grass land and herb-fields or in Archangelicetum,
which would indicate that these types, at any rate ecologically, deviate considerably
from the typical Poa glauca.

314. Puccinellia angustata (R. Br.) Raxp & REDF.

1: On the variation see GELTiNG (p.211) and No. 317.

2: Circumpolar, high-arctic (missing in (?) Scandinavia and Iceland); sec
GeLErRT & OSTENFELD, p. 129, ScHoLaNDER 1934, p. 108.

3—4: From northernmost Greenland southwards to 68°20" (inland) in W. G.
In E. G. southwards to 65°35°. Rather uncommon in Scoresby Sound, and not
found west of Jameson Land. Not found between 70° and 66°08’. In Angmagssalik
from five localities only (66°08’ Qingorssuaq, 65°58 Qingaq, 65°54” Tunoq, 65745’
Ingmikértoq, 65°35” Tasiussaq; all: Kruuse). BsjorLykkE 1932, p. 7, and Seipe~-
FADEN 1933, p. 93, record the plant from the southeast coast, but according to
DevoLp & ScHOLANDER, p. 148, that record must be deleted.

5: Mostly on clay near the beach; shuns snow-covering. Xerophil (GELTING).

6: H. A,TC,?

315. Puccinellia maritima (Hups.) PARL.

2: West European species, westwards ranging to Atlantic East America and
South Greenland.

1} Dr. Scholander has verbally informed me that he no longer regards his
material as belonging to P. nemoralis, but Poa glauca s. 1.
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3—4: Only Julianehaab District between 59°65’ and 60v560’, rare. Scarcely
introduced by the Norsemen, see PorsiLp 1932, p. 48.

5: On salt marshes.

6: H. S,T.

316. Puccinellia phryganodes (TriN.) ScHRIBN. & MERR.

2: Arctic American archipelago, Ungava Bay, Labrador, Greenland, Spitz-
bergen, Norway, Novaja Semlja, Siberian coast.

3: Widespread in Greenland, but apparently with rather wide gaps in the
distribution; recorded from Hendrik Island in N. G. (82°05’) to Ilua (59°55%).

4: Common in Scoresby Sound, both inland and near the outer coast. On the
Blosseville coast: 69°55" (Dunholm, Hartz), 69°45” (Turner Sound and the point
at Turner Sound, Kruuse), Angmagssalik: 66°08" (Qingorssuaq, Kruuse), 65°55’
(Ingmikértorajik, Kruuse), 65°39" (Umivik Island, 7th Thule Exped.), 65°37
(Tasiussak, Kruuse and T. B.). Common on the southeast coast (see localities in
SEipENFADEN and Devorp & ScrHoraNpeRr). In S. G. here and there.

5: In salt marshes, see Hartz & Kruuse 1911, pp. 360—361, Kruuse 1912,
p- 280, T. B. 33 b, p. 105.

6: H. AX.

317. Puccinellia retroflexa (Curt.) HoLms. ssp. borealis HoLms.

1—2: Seems to pass smoothly into P. angustata where these species meet (see
DevoLp & SCHOLANDER, p. 149, and ScHoLaNDER 1934, p. 95). Puccinellia retrofleza
is mentioned by OsTENFELD 1926, as a “circumpolar’ species with a very wide distri-
bution in Greenland, especially in W. G. Under this name OsTENFELD grouped a
number of different types (for instance var.vegeta HoLmB., var.virescens (LGE.)
Houms.). It is possible that its wide distribution in W. G. is actually due to the
presence of more races than in E. G. It is recorded from Greenland, Iceland, Faroes
and Scandinavia, but possibly also occurs in America. The entire group needs mono-
graphic treatment (Compare Tu. HoLm 1922, pp. 9—15).

3-—4: N. L. in W, G. 78°20" (Foulke Fjord, Simmons), in E. G. 65°37 (Kong
Oscar Haven (= Angmagssalik colony) Berlin, determ. Holmberg). On the south-
east coast recorded in four localities (see DEvoLp & ScHOLANDER and SEIDENFADEN).
In S. G. fairly common (often as var. virescens).

5: On the beach in clay.

6: H. S.I (A.I?).

318. Puccinellia Vahliana (LieBy.) ScHriBN, & MERR.

2: High-arctic, circumpolar (not Franz Joseph Land).

3—4: W. G. between 77°35” (possibly more to the north as far as 78°20’, see
Siyxons 1909, p. 99) and 69°50’. In E. G. between 74°33" and 70°25’. As a northern
species it is a typical outer-coastal plant in Scoresby Sound, as well as being most
common along the outer coast farther north (GeELTiNG and SoRENSEN).

5: Not halophil. In open heath; on clay, sand and moraine. Most common
on wet snow-covered soil. (PorsiLp, SGRENSEN, GELTING).

6: H. A,T.

319. Trisetum spicatum (L.) RicHT.
2: Almost cosmopolitan (see HurtTé~ I, p. 117).
3—4: One of the commonest plants in Greenland. Widespread from south

to north. In our region common everywhere. The writer was not ashore anywhere
without seeing it. .
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5: Scattered in all types of vegetation except in bogs and lakes and wind-
swept fell-field. Most frequent in snow-patches (T. B. 33 b, Tables 26, 28 and 29).
6: H. AgX.

320. Vahlodea atropurpurea (Wg.) Fr.

2: Widespread in America. Ranges from there westwards to Kamch., east-
wards to Scandinavia and Kola peninsula. NB. missing in Iceland, according to
OsTtExFELD & GRONTVED. See otherwise Norpuacex 1935, p. 56. In Norway the
species seems to be slightly continental (see BLyTT’s Flora, Ove DanL 1934, p. 248,
SELLAND 1920).

8—4: In Greenland the plant seems to have a remarkable, disjunctive distri-
bution. In W. G. it is known from three localities at Sukkertoppen {Rosenvinge) and
at Frederikshaab (Th. Holm). Seems to be lacking in S. G. (should be looked for!).
In E. G. it has a fairly wide distribution between 60°30’ and 63°40’ (DrvoLn &
ScHoLANDER, Plate VI).

5: In W. G. in herb-fields and scrub {(RoseExviNGE), “an feuchten grasigen,
thonigen Bergabhingen” (Horm 188%). In E. G. in Sphagnum bogs (Devoup &
ScHOLANDER).

6: H(-G). S,L

Cyperaceae.
321. Carex alpina ScuwARTZ.

1: On the nomenclature and variation see FErvaLp 1933, pp. 220--223.
n = 28 (HeiLsorn 1922, 1924),

2: Circumpolar, low-arctic. In N. Am. var. typica occurs only in Baffin Land,
Labrador, Newfoundland and Hudson Bay. In Eurasia in Iceland, British Isles,
N. Europe, Central-European mountains, Urals, Siberia, Altai and Himalayas.

8—4: See map fig. 119. N. L. in W. G. 72°22’ (Porsild), in E. G. 74°25’ (VAAGE
1932). On the NW. and NE. coasts it shuns the high-arctic, inclement outer coast
and keeps to the interior and the South Disko warm oasis. Its distribution is
interesting in that it is discontinuous; it might be described as “polycentric”. The
widest gap is in E. G. from 63°40" to 68°44’, where i. a. it has not been found in
the Angmagssalik region, one of the more thoroughly explored parts of Green-
land. The distribution is relic-like. On Cape Daussy (68°44’) a few specimens of it
were found on small wet shelves on a vertical basalt crag which one climbed at
the risk of one’s life (cf. fig. 76). The mountain is 800 m high and looks right on to
Danmark Strait. On the same mountain was Ranunculus auricomus var. glabrata.

5: Humid, luxuriant heaths, bogs, herb-fields, scrub. CIiff shelves (PorsiLp).

6: H. A,lL

322. Carex atrata L.
1: n = 27 (HemwBorx L c.).

2: Greenland, Iceland, Faroes, Scotland, England, Scandinavia, Sudetes, Alps,
Siberia, Turkestan, Altai, Himalayas, Mongolia. In W. Am. Alaska to Wyoming,
Utah, Colorado. In E. Am. (as var. ovata (Rupce) BoorT.) from Newfoundland to
Athabasca, southwards to mountains in New England. In North Norway it some-
times gets down to sea level; it seems to be missing in the interior of Finmark.

3—b5: See [ig. 120. N.L. in W. G. 62°05" (two localities at Frederikshaab,
Vahl and Hartz), in E. G. 66°20" (T. B. 33 a). Fr. L. northwards in E. G. 63°40".
In Tugtilik, 66°20°, specimens 60 cm high were growing in luxuriant, south-exposed
Empetrum heath with Juniperus at a height of about 300 m, together with many
other rarities. The irregular distribution indicates partly an immigration from the
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Fig. 119. Carex alpina SCHWARTZ.

east (the East-American plant seems to belong to another type), partly that the
species prefers the oceanic regions in Greenland. In 8. G. in herb-fields, willow scrub
and grass land.

6: H. §,0,.

323. Carex atrofusca SCHKUHR.

1: n = 18 (HeiLBorN 1928).

2: Arctic American archipelago, northern Greenland, mountains of northern
and central Europe. N. and E. Asia and mountains to the south. Missing in Iceland,
Faroes, South Greenland, Newfoundland, also on the coastal mountains of W. Nor-
way and in Scotland?).

8—4: See map in GELTING 1984, p. 267. In W. G. between 77°41’ and 70°25'2),
in E. G. between 77°30’ and 70°2b’. It is probable that the species is continental;

1) Recorded there by ScuroTER (l. c.), but not by BaBincToN.
2} The locality Marraq (PorsiLp 1920) is to be added to GerTiNg’s map.
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this is indicated both by the total distribution and by the Greenland distribution,
for in NE. G. it shuns the outer coast.

5: In E. G. in grass moors, in swamps, on the banks of lakes, according to
SerexseN. Requiring such conditions, it has no chance of getting past the Blosse-
ville coast, where ponds, bogs and lakes are practically non-existent. It should be
able to grow in the interior of Angmagssalik, if the Greenland and the Scandinavian
type were the same, but this scarcely seems to be the case; according to BLyTT the
species in Norway occurs especially in the birch and willow belt, which seems strange

I'ig. 120. Carex atrata L.

when a comparison is made with the Greenland distribution. In both Scandinavia
and Greenland it is regarded as calciphil (FRries, SORENSEN).
6: G. A,C. (the Greenland type).

324. Carex bicolor ALL.

2: Newfoundland, Labrador, Greenland, Iceland, N. Europe, mountains in
Central Europe, ?Siberia. In Norway very rare, and with relic-like distribution
(NorpmaGex 1935, pp. 90—93).

83—5: In Greenland with a curiously disjunctive distribution. It has been
found to be very rare between 71°23’ (Tartiissaq Bay Porsild 1929) and 6053’
(Qagssiarssuk in Igaliko Fjord, Vahl). In E.G. from only three localities in the north-
east (Vaace 1932, SorENSEN 1933). See also under Carex rufina. NorRDHAGEN refers
to the narrow span of this species from an ecological point of view; it is found of
calcareous, humid areas on river gravel or lake banks (see also FErxaLp 1933, p. 57).
Consequently it is strange that ScurGTER 1908, records it “besonders auf Urgestein”.

6: H. A,L
2 325. Carex brunnescens (PERms.) PoIr.l).

2: Circumpolar, low-arctic, alpine (see HurTin I, p.183); missing in SW.
Iceland and the Faroes, rare in W. Norway (Bergens Stift).

Y) DevoLp & ScHoLANDER refer to Carex helvola (? Carex canescens X Lache-
nalit) and Carex Zahnii (?Carex brunescens X Lachenalii or C. brunescens X canes-
cens) from S. E. Greenland. Cf. also Laxce 1880, RosexviNce 1892, p. 719.
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83—4: N.L. in W.G. 67° (Holsteinsborg, Warming & Holm), in E. G. 65°56’
(Tunoq, Kruuse). Seems to become common inland in 8. G. In Angmagssalik it is
recorded only from the aforesaid locality, Tunoq.

6: In scrub and grass-land, lichen heath and bogs.

6: H. S,T (C,?).

326. Carex canescens L.

1: n =28 (HEiLBorN 1924).

2: Subarctic, temperate, particularly widespread (see HuLtén I, p. 182).

3—4: N.L. in W.G. 69°25" (Nuk, east of Marraq, R.T. Porsild 1929), in
E. G. 63°30" (Eskimones, 6th Thule Exped., see SEIDENFADEN 1933; Myrodden,
DevoLp & ScuoLANDER). The distribution in SE. Greenland appears from Plate IV
in DEvoLD & SCHOLANDER.

65: On the banks of small ponds, in bogs and at springs.

6: H. S,T.

327. Carex capillaris L.

1: In Greenland there are both a large (var. robustior DrEJ.) and a small type
(var. tenuior DreJ.). In BrLytr’s Flora, and in RoBinsox & FErRNALD, mention is
also made of tall and low varieties!). PrinTtz 1921, mentions an Asiatic sub-species.
HEeiLBornN gives the number of chromosomes as n = 27.

2: Circumpolar, arctic, alpine. Occurs in Iceland, Scotland and England, but
missing in the Faroes?), Spitzbergen and Novaja Semlja. In Norway the species is
very rare in the most westerly coastal region. STerrex 1935, p. 345, considers it
an arctic-alpine steppe plant.

3—5b: N. L. in W. G. 78°45’ (OsTENFELD 1925), in E. G. 74°60" (GELTING 1934).
Common in N. E. Greenland north of 70°. Here and there on the Blosseville coast:
69°45’ (Turner Sound, Kruuse) 69°35’ (Henry Land, J. P. Koch), 69°16" (Barclay
Bay, T. B.), 68°31’ (Cape Johnstrup and Wiedemann Fjord, T. B.). In Kangerd-
lugssuaq Locality C (in two places, Scholander and T. B.), B (several places, Scho-
lander and T.B.), A and D (T.B.). South of 68° only in 66°47’ (ftivssalik, Kruuse),
66°18'—66°20" (Tugtilik, Cape Wandel, Kangerdlugssuatsiaq, 7th Thule Exped.
and Kruuse), 66°08’ (Qingorssuaq, Kruuse), 65°37" (Tasiussaq, Kruuse), 63°30’ ( Eqaling-
miut, Scholander), 63° (Umanaq, Eberlin), 62°40’ {Bratnesset, Scholander). Stated
by PorsiLp 1930 to be common in S. G., but according to the localities in Herb.
Cop. and Conspectus Florae Groenl. this record can only apply to the interior. GEL-
TinG, and DeEvoLp & ScHorLaNDER consider the plant to be “calcicolous; the latter
authors would explain the rare occurrence of the species in Southeast Greenland by
assuming that there it cannot find sufficient “lime in the eruptives”. This may of
course be a contributory factor, but scarcely the vital one; in Kangerdlugssuaq the
species is most frequent in the gneiss-granite region, which moreover is the most
arctic and continental region in the fjord. More probably the reason why the plant
is rare in Southeast Greenland compared with Norway is that in East Greenland
we have only the small ecotype, which possibly is an arctic-continental race. The
large type, on the other hand, has another distribution; in Herb. Cop. we have it
from Godthaabsfjord, Igaliko in 8. G., Iceland (common) and Scandinavia. At
Finse in Norway the writer found it in moist Alchemilla wulgaris-Archangelica
sociation, which was surprising when compared with East Greenland, where he had
seen it in wind-swept heath with Elyna and Hierochloé, along cliffs together with
Juncus trifidus, but also in wet heath with Scirpus caespitosus. DEvoLp & ScHo-

1) HoLm, 1923, records the small type in Colorado.
2) Recorded there by Lance (1880) and HuLTEN.
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LANDER describe the species as “almost boreal”, but that can hardly fit the East
Greenland race — possibly certain types occurring in South Greenland.
6: H. A,C and (8.C,?).

328. Carex capitata Soland.

1: n—= 25 (HeEiLBorx 1928).

2: North and South America. In East America fairly rare (missing in the arctic
American archipelago), Greenland. Iceland. Scandinavia (where it is almost con-
tinental, to judge from the records). Arctic Russia. Siberia. Altai and Baikal moun-
tains.

3—4: N. L. in W. G. 70°69’ (Qeqertat Island, Porsild), in E. G. 72°562’ (inland,
Sorensen 1933). In E. G. otherwise from 68°13" (Amdrup Fjord, Scholander),
66°58” (Lille Island, Kruuse), 65°38" (Qordlortoq, Kruuse). South of Angmagssalik
recorded in 8 localities (see DEvoLp & ScuHorLaxpEeRr 1933, pp. 116—117). In S. G.
in a number of localities, mostly inland.

5: In Disko, according to PorsiLp 1920, only on gneiss, which is strange, as
Fries 1925, considers the plant to be “kalkstet”. Mostly in dry, sandy places. In
S. G. in sandy river valleys and lichen heaths; in Angmagssalik at Lake Qordlortoq
it grows on grass-land together with species like Carex Macloviana, Juncus trifidus,
Sedum annuum, Potentilla tridentata and Viscaria alpina (Krvuse 1912, p. 144

6: H. ST (slightly continental?).

329. Carex deflexa HoRNEM.

1: Syn.: Carex pilulifera var. deflexa (HorNeM.) DREJ.

2: In N. Am. from Newfoundland and Alaska, southwards to Massachusetts,
Minnesota, Washington. Not north of Newfoundland in E. Am. whence, to use
FerxaLD’s expression, it “jumps to Greenland”?).

3—4: N.L. in W.G. 65°25" (Sukkertoppen, Warming & Holm?)), in E. G.
64°23” (Nordenskjold nunatak, see DEvoLp & Scuoraxper). Fr. L. northwards in
W. G. about 62° in E. G. about 61°, In S. G. both on coastland and inland.

5: In dry rock clefts, below vertical cliffs. In Am. in open woods, in clearings
and on mountain slopes.

6: H. S,T.

330. Carex Goodenoughii Gay.

1: n =42 (Hemwsor~ 1922, 1924).

2: Subarctic-temperate, circumpolar. Occurs both in Iceland and in Atlantic
North America, so that its entry into Greenland may have been made independently
of the Norsemen (see PorsiLp 1932).

3—4: Known with certainty only in the interior of the South Greenland fjords
Tunugdliarfik and Igaliko.

5: “On wet soil at low levels”.
6: G. S,T.

331 and 332. Collective species: Carez dioica L. s.1. (see GELERT & OSTENFELD, p. 60),
331. Carex gynocrates WORMSKJ.

2: American species which ranges to East Asia, to Urup in the Kuriles, and
to West and South Greenland (see HurTéx I, p. 172).

1) Recorded in GELErT & OsTENFELD from “arctic coast” in America, which
evidently is wrong.

?) Recorded by Rosexvinge (1896 a) from Rode Bay, 68°20’, where, however,
its occurrence is doubted (PorsiLp 1920).
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3—4: W. G. between 70°40’ (Umanaq Island, Porsild) and 60°55’. NB. ex-
tremely sporadic occurrence in W. G. (possibly overlooked?). In S. G. only inland,
eastwards as far as to long. 45°20" W.

5: In peat bogs and wet gravel.

6: G. S,C,? (S,TC,?).

332. Carex parallela (LLAEST.) SOMMERF.

2: East Greenland, Spitzbergen, Novaja Semlja, Scandinavia; the latter place
only in the interior, except in East Finmark (map in Norpuacex 1935). In Scan-
dinavia it is regarded as a relic of the last inter-glacial period (SamuEeLsson 1921).

3—4: E. G. between 74°22" (Gelting 1934) and 70°28" (Ispynt in West Fjord
and Rede Island in Scoresby Sound, Hartz 1895). Not found in the outer part of
Scoresby Sound, and rare along the outer coast to the north of there.

5: In knolly bogs (SORENSEN).

6: G. A,C,.

333. Carex incurva LIGHTF.

1: Collective species, which includes C. incurva LicutF., C. incurva var. setina
CurisT. (see map 4 in FeErnaLp 1933), Carex Langeana FErn. (FErRNALD 1. c., pp.
217—219), which possibly is = Carex gynocrates X incurva, Carex incurva ssp.
arctica HarTM. (see SoRENSEN 1933, p. 112), which possibly is = Carex parallela X
incurva. Of these four types, only the first and possibly var. setina seem to occur
in our area. If the writer has not treated these two races for themselves, it is because
he cannot separate them distinctly enough.

2: North and South America, Greenland, Iceland, Faroes, Jan Mayen, North
of England, Scotland, Scandinavia, Jutland, Spitzbergen, Novaja Semlja, North
Siberia, European Alps, Caucasus, Thibet and Himalayas.

3—4: W. G. between 79°57" and 59°55" (eastern limit in long. 44°30" W.).
E. G. between 76°565" and 70° (where it is fairly common), isolated occurrence in the
interior of Kangerdlugssuaq (Locality B, 68°16’, DEvoLp & ScHOLANDER, p. 119).
The plant is rare in S. G. and found mostly inland. The distribution in E. G. indicates
that the race occurring there is high-arctic (?continental).

5: On moraines, beaches in wet sand.

6: G. Ay and A,T(C?).

334 and 335. Collective species: Carex Lachenalii + C. glareosa.

334. Carex Lachenalii SCHKUHR.

1: See species below.

2: Almost circumpolar, arctic alpine, widespread (see Huvtén I, p. 180).

3—4: N.L. in W. G. 72°30", in E. G. 74°37’. Common in W. G. northwards
to about 70°30, in E. G. common almost to the northern limit. Common also in
S. G. In Kangerdlugssuaq all localities.

5: Typical snow-patch plant, though it has a sporadic occurrence in the herb-
field-willow scrub sociation complex. Also recorded in boggy ground. (See T.B. 33b:
Tables 12, 13, 26-—30, 32, and fig. 21 on the right).

6: H. A,T.

33b. Carex glareosa WAHLENB.

1: It is most difficult to distinguish the typical C. glareosa from decumbent
forms of C. Lachenalit from extreme snow-patches. One result of this has been a
large number of erroneous records of C. glareosa, especially in the material determined
by Kruuse. GELTING 1934, goes so far as to reduce C. glareosa to a “variety” of
C. Lachenalii. He thinks that C. glareosa is “merely a halophytic form of C. Lache-

106 15
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naliv” and indeed says that C. Lachenalii “assumes the phenotype of C. glareosa™.
Perhaps it would be best to put off the discussion of whether C. glareosa is a modifi-
cation or race (?species) until the two have been tested by cultivation. For the
moment the writer is inclined to believe that C. glareosa is a unit genetically well
separated from C. Lachenalii and well deserving the rank of species?).

2: Circumpolar coastal plant (see HuvLtén I, pp. 180—181).

3: In W, G. it apparently ranges farther north than C. Lachenalii, right up
to 77°47’ (OstenrFELD 1925). In E. G. its N. L. coincides with that of C. Lachenalii.

4—5: Only from scattered localities in Scoresby Sound and on the Blosseville
coast from 69°556” (Dunholm, Hartz & Kruuse). South of there it is not typical till
67°16" (Nugalik, Kruuse). South of this again it is scattered in the skerries and on
salt marshes in the fjords (T. B. 33b, pp. 1056—106). NB. Most of the specimens placed
by SemexrFapeN 1933, to C. glareosa, are C. Lachenalil.

6: H. A,T.

336. Carex Lyngbyei HornEM.

2: Greenland, Iceland, Faroes, West Norway. In East Asia and W. Am. ssp.
cryptocarpa (Mey.) HuLtTEn. Porsitp 1932, p. 79, considers that probably this
species was taken to Greenland by the Norsemen. Many other easterly elements in
the flora of South Greenland, however, are reckoned by PorsiLp as not introduced
by the Norsemen, so why this one?

3—4: In S. G. between 60° and 61°. Rare. On the other hand the hybrid
C. Lyngbyei X rigida seems to be somewhat more common and reaches 61°45" in
W. G. The material of this species and closely allied types (C. haematolepis DREJ.)
should be revised (see also under C. rigida).

5: Wet beaches, salt marshes.

6: G. S,T0. (Cf. Hunrin 1933, p. 328).

337. Carex Macloviana nD’URVILLE.

1: n = 40—41 (BocHEr 1938 b).

2: American species, ranging westwards to Kamch. and the Kuriles, east-
wards to Iceland, Scandinavia including Finland. It also occurs in Hawaii (according
to verbal communication from Dr. Jens Clausen, California), Mexico and South
America. According to Howm 1923, p. 35, only the typical plant is found in the
arctic, whereas in the subalpine zone of the Rocky Mts. there is a series of diflerent.
varieties and many very closely allied Carex species. In Kamchatka, too, the species
is very variable, according to Huirtin. This is not the case in Greenland, Ice-
land and Scandinavia. See STErrFex 1924, p. 24, Huritén I, p. 179, NoRDHAGEN
1935, p. bb.

8—4d: See map fig. 121, N. L. in W. G. 71°38’ (Porsild), in E. G. 70°20". (Hanvz
1895a). The plant is fairly common both in the interior of Godthaabsfjord and in
S. G., as well as between 62°30" and 63°30’ in E. G. Cuapman 1. c., records it from
Kruuse Fjord and Nanortalik; but as this is the only Carex species given in Cnar-
man’s list, and Nanortalik is a barren off-shore rock, there may have been confusion
with C. Lachenalil, which ought to be able to grow in just such a place. The northern-
most localities in E. G. all seem to be relic localities (southern-slope localities, all
bearing unusually many species with a disjunctive distribution).

5: In Scoresby Sound in luxuriant herb-field (Hartz), in Wiedemann Fjord
(68°31") in one place at a height of 300—400 m in low, fairly moist Saliz arctophila *

1) After concluding this work [ received S. ErrLanpsson’s interesting paper
on this subject (Botaniska Notiser 1937, p. 202).
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Fig. 121. Carex Macloviana p’URVILLE.

glauca-Carex Macloviana soc. At Angmagssalik colony it is scattered in Carex
rigida patches, and in open gravel and sand in sheltered places.

6: G. S,T.

338. Carex microglochin WAHLENB.

2: Alaska, British Columbia, Rocky Mts. of Colorado; rare in E. Am., occurring
only: Newfoundland (FeErnaLp 1926, p. 53, 1933, p.232)), Kangalagsiorvik in
Labrador (Asse 1936, p. 145), Churchill (lat. 58°40’ N., long 94°15' W., found by
Birket-Smith on 5th Thule Expedition, according to GrentveED 1936, p. 26). Green-
land, Iceland, Scandinavia (from Torpen and the easterly Jotun mountains north-
wards to 70°20’; one of the species which in Finmark range right out to the coastal
mountains, but in the more westerly Troms occurs mainly inland, NorbpuaGEN 1935,
p- 126). Eastwards in Europe it reaches northern Russia; it also occurs in mountain
regions from the Alps via the Caucasus to Altai and the Baikal mountains and the
Himalayas (according to HorLm 1907, p. 27). A closely related type, var. fuegina
KokeEnTH. occurs in Patagonia and Tierra del Fuega. The species is very isolated
in a taxonomical sense; it is considered to be very near to the South American Uncinia
species. Consequently, STEFFEN 1924, p. 24, holds that it originated in the South
American Andes, whence it has made its way northwards through the Rocky Mts.
to the arctic regions, and via Greenland and Iceland to Europe. This migration, he

16*%
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Fig. 122. Carex microglochin WAHLENB.

thinks, began long before the Glacial Age. He also places the species among the
arctic-alpine plants which “Steppengebiete besiedeln und solche sogar z.T. be-
vorzugen”.

8—5: See map fig. 122. N. L. in W. G. 70°59" (Qeqertat Island, Porsild), in
E. G. 74°30" (GerTing 1934). As the map shows, the distribution is very discon-
tinuous, “polycentric”’. Until 1932 it was unknown on the stretch from 61°30" to
66° in W. G. The find in the interior of Godthaabsfjord was due to Dr. Johs. Iversen
{according to kind verbal communication). The species seems to have a distinct
predilection for relatively continental localities. It approaches nearest the coast at
Angmagssalik, where the Tugtilik locality (T. B. 33 a) is a sheltered fjord area;
the same applies to the Sarfakajik locality, where it was found together with Cobresia
Bellardy (according to Kruuse). Edaphic conditions may possibly help to make it
rare; Fries 1925, calls it “kalkstet”, and it is mentioned by FErnvaLp 1933, together
with Carex bicolor from magnesian limestone and serpentine in Newfoundland (see
also Norpuacen 1935). However, Tugtilik and Kangerdlugssuaqg localities are
both on gneiss, and the species occurs in “Hochmoore” in the Alps (ScCHROTER),
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which does not argue that the plant is entirely “kalkstet”. Unfortunately, we have
no Py values from the aforesaid gneiss localities. In Tugtilik the writer found the
plant on wet, south-exposed rocks together with Pinguicula vulgaris, and in Ka-
ngerdlugssuaq according to DevoLp & ScHoLANDER it was growing in a Carex
rigida swamp forming a dense growth of about 8 sq.m.

The writer would explain the discontinuous distribution of this species by
assuming that it belongs to an ancient, pre-Glacial element of the flora; its area has
been split up into many small parts during the glacial periods. Its requirements
as to continentality and (?) lime have made it still more rare. It is worth noting
that in S. G. a “relic plant” of this kind occurs just at those places where many
of OsTENFELD’s “Old Norse plants” occur!

6: G. A,C.

339. Carex misandra R. Br.

2: Circumpolar, high-arctic. Alpine in N. Am. (Rocky Mts.). Iceland should
be erased from the distribution given in HuLtén I, p. 204.

3—4: See map fig. 123. From northernmost Greenland southwards to 66°45
in W. G., 68°15” in E. G. Fr. L. southwards in W. G. about 69°, in E. G. 70°.

5: In Kangerdlugssuaq only in the interior (Loc. B), on wet soil on a northern
slope, snow-covered in winter, in the shade in summer. In Turner Sound it was
found by Kruuse also on a northern exposure. See also GELTING 1934, p. 165, and
Cox 1933, pp. 337, 344—346.

6: H. A,TC.

340. Carex nardina FRrigs.

1: Including var. Hepburnii (Boor.) KUKENTH. See SCHOLANDER 1934,
pp. 58—62.

2: Northernmost North America, Greenland, Iceland (rare; only in North
Iceland), Spitzbergen, Scandinavia, Finland (“west arctic”, see NorRDHAGEN 1935,
p- 56).

3: From northernmost Greenland (common) southwards to 60°63’ in S. G.,
to 63°28" in E. G. (see DEvoLp & ScHOLANDER). At the southern limit only in the
interior in both W. G. and E. G. Fr. L. southwards in W. G. about 65° (lowlands
only), in E. G. 65°35".

4: Particularly common in Scoresby Sound and on the northern part of the
Blosseville coast. Fairly common in the coastal zone south of 68°30” to 65°35’, where
it is most frequently alpine {(e.g. 68°29’, Cape Ravn, 800 m up, Wager; 66°36’,
Cape Gustav Holm, 650 m up, 7th Thule Exped.). Very common in the interior of
Kangerdlugssuaq (all localities, A, B, C, D; T.B. and Scholander), at the outer end
only in Locality G, (T. B.). Already at Angmagssalik most common in the mountains
in the interior. In 8. G. only inland, and alpine. As already indicated by SEIDEN-
FADEN 1933, p. 83, the species is undoubtedly a continental type. This is also distinctly
indicated by its distribution in Iceland and Scandinavia (NorRDHAGEN 1. c., p. 126).

5: Observed mostly in fell-field and snow-bare heaths (T. B. 33 b, Table 23},
see also GeLtTiNnG 1934, pp. 166—168, Hartz 1895b, p. 311.

6: H-(Ch). A,C,.

341. Carex panicea L.
1: n =16 (HemLBor~y 1924). NB. in Greenland not the typical plant (see
Lance 1880, p. 149).
2: Temperate-boreal species, west of Eurasia occurring in Greenland and
Northeast America (see PorsiLp 1932, p. 52). Scarcely introduced to Greenland by
the Norsemen (Porsiup 1. c.).
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Fig. 123. Solid dots: Carex misandra R.Br. Dotted circles: Carez stylosa C.A.MEY.
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Fig. 124. Carex pedata WAHLENB.

3—b: 8. G.: four localities between 61° and 60°30’ (the southernmost locality,
near hot springs), see PorsiLp 1. c.

6: G. S,T.

342. Carex pedata WAHLENB.

2: Arctic-continental type, whose circumpolar area seems to be particularly
disrupted (see map 69, FErNALD 19254, p. 341). In Norway it extends out to the sea
in Finmark, whereas more to the west and south it occurs mostly inland. In Iceland
it occurs only in the north and east.

3—4: See map fig.124. N. L. in W.G. 73°25’ (Tasiussaq, Th. Wulff), in E. G.
74°60" (Serensen). This species can hardly be called “bicentric” as GeLTine does.
Without doubt he bases his view on the records in OsTENFELD 1926; but these are
not quite correct, for OsTExFELD, and later PorsiLp 1930, must have overlooked
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Vahl’s localities!) (enumerated in Laxce) in S. G. In GELERT & OsTENFELD, how-
ever, the species is recorded in “W.G. 60°—73° (!)”. The writer fails to see why Vahl’s
find should be disregarded, especially as it is very reasonable that the species should
occur in 8. G., alpine inland. The species is more “polycentric” than bicentric. Like
GeLTiNG, the writer considers it decidedly continental.

4: Scoresby Sound: Danmark Island, Rede Island, Gaase Fjord (Hartz),
Amdrup Haven (Hagerup).

Blosseville coast: Turner Sound (Kruuse), Cape Daussy (T. B.), Wiedemann
Fjord (T. B.).

Kangerdlugssuaq: C: Kraemer Island (T.B.) Amdrup Fjord (Scholander),
D: head of Watkins Fjord (T. B.).

66°—68°: Long Island, Lille Island, Vahl Fjord (Kruuse, determ. Ostenfeld).
The top of Mount Nik in the interior of Sermilik (Bagvad on 7th Thule Exped.).

S. G.: See above.

5: Dry, wind-swept heath together with Loiseleuria (Table 24 in T. 3. 33 b).
Top of Mt. Nuk in Sermilik together with Carex rupestris, Dryas, Cassiope tetragona
and Rumex acetoselle. Found on basalt, gabbro and gneiss.

6: H. AgC-

343. Carex polygama SCHKUHR.

1: Syn.: Carex Buzbawmii WaHLENB. n = about 37 (HeiLBorx 1924).

2—5: See PorsinLp 1932, pp. 48—49. Found only in one place in S. G.: 61710’
in the interior of Sermilik Fjord (Rosenvinge).

6: G. S,T.

344. Carex pratensis DREJ.

2: Widespread in Western America (from Yukon in 63° to Colorado, 40°) and
particularly common west of the Great Lakes?). Labrador. Greenland.

3—4: In the interior from 66°+44” (Naujarssuit, Qeqertalik Fjord, A. E. Porsild
1914), to 60°49” (Qaqortoq Fyord at the ruined old Norse church, PorsiLp 1930).
Otherwise known only from five localities in the interior of Godthaabsfjord and
three in the interior of South Greenland fjords. Not east of long. 45°10" W.

5: In Tunugdliarfik Fjord in a rather dry meadow (RosexviNGe). In America
in open woods, clearings and prairies.

6: H. S,C,.

345, Carex rariflora (WAHLENB.) SMITH.

2: Circumpolar, arctic-subarctic (see Hurtén I, p. 201).

3—4: N. L. in W. G. about 737, in E. G. 74°30" (GeLTting 1934). At the N. L.
in E. G. mostly inland. Not common in E. G. north of 70°. Recorded south of there
at Cape Dalton, 69°25’, by Harrtz & Kruuse 1911, p. 347, but not in the same
work on p.360, nor in Kruuse 1905. South of Cape Dalton not seen down to G618’
(Eskimo Island and Kangerdlugssuatsiagq (Kruuse 1912). Common southwards from
there (Kruuse 1912, pp. 198—199, DevoLd & SCHOLANDER, p. 123, PorsiLp 1930).

5: Bogs, swampy river beds. Also here and there in littoral meadows (sec
Harrz & Kruuse Lc., T. B. 33 b, pp. 102—104).

6: G. A,T.

346. Carex rigida Goop.

1: On variation and races see GELERT & OSTENFELD (pp. 77—78), DevoLp &

ScuoLaxNDpER 1933, pp. 124—125. The species, with any hybrids {Carex rigida x

1). In Herb. Cop.: “in locis sterilibus Igaliko” and “in locis glareosis Tunugdliar-
fik”, leg. J. Vahl Sept. 1828.

2) According to Macouwn, 188390, “Very abundant on the open prairie, and
in the thickets throughout Manitoba and westward to the Rocky Mountains. I have
often seen many acres covered with the tufts of this species”.
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Goodenoughii, C. rigida X Lyngbyei) should be examined cytogenetically. It will be
of interest especially to clear up the nature (hybrid, modification or variety) of the
tall f. Bigelovii (Torr.) BaiL (cf. also FErnaLp 1934, p. 91, under C. anguillata
DreJser). It should be pointed out that the variation in the species is greatest towards
the south of Greenland. HeiLBor~ 1924 and B6cuer 1938 b have found the chromo-
some number n = 3b for the species.

2: Circumpolar, arctic-alpine (see details in HuLTéx I, p. 186, Simmons 1909).

3: N. L. in W.G. about 78° {OsTEnFELD 1925}, in E. G. about 77° (OsTEN-
FELD & Lunxpacer 1910).

4: One of the most common species in the region. South of about 69° is perhaps
the plant covering the greatest area. The 7th Thule Expedition collected it from
26 localities. The writer in 1932 recorded it in all localities with the exception of
Cape Ewart and Cape Barclay on the northern part of the Blosseville coast.

5: In all snow-covered communities. Has its greatest frequency (dominance)
in herb-fields, Empetrum-Vaccinium heaths, Carex rigida patches, willow scrub,
Alchemilleta (often as var. Bigelovii), Salicetum herbaceae (T. B. 33 b).

6: G. A,T.

347. Carex rostrata STOKES.

1: n = 38 (HewLBory 1922, 1924).

2: Circumpolar (see HurLTén I, p. 208).

8—5: In only three localities, in the interior of Igaliko Fjord and Tasermiut
Fjord in S. G. in very wet bogs (between 61° and 60°15’). PorsiLp 1932, considers
it was most probably imported into Greenland with the Norsemen. It is also possible,
however, that like many other southern species it found its own way to S. G. and,
like the Norsemen themselves, sought out the warmest and most subarctic regions.

6: HH. S,T.

348. Carex rufina DREJER.

2: Greenland, Iceland!), Scandinavia. In Scandinavia according to Fries 1925,
p. 11, “ausgepragt maritim betont”, “In Torne Lappmark und dem benachbarten
norwegischen Kreis Tromse treten diese Pflanzen (Alchemilla alpina and Carex
rufina) nur in den westlichen Teilen reichlich oder einigermassen reichlich auf; in
den ostlichsten fehlen sie entweder ganzlich (Carex rufina) oder sie treten nur auf
ganz vereinzelten Lokalitaten auf”.

3—4: See map fig. 125. This species is not mentioned by OsTENFELD 1926,
from E. G. The map shows that after the explorations of the past few years it actually
seems to be more common there than in W. G. The new finds are mentioned in
particular in DEvoLp & ScHOLANDER, p. 126; and in addition, after a critical ex-
amination of the material in Herb. Cop., Th. Serensen found it in Kruuse’s material
from Qingorssuaq, Amdrup’s from Northern Aputitéq, and Hartz’s from Northeast
Bay in Scoresby Sound (71°15’) (these two latter collections had been determined
by Ostenfeld as Carex bicolor). Finally, the writer found it in Tugtilik.

5: The species seems to be acidiphil; at any rate in Greenland it is associated
with the Archaean regions, judging from the few finds. In Tugtilik it was growing
in wet gravel at small pools among the gneiss rocks.

6: H. A,0.

349. Carex rupestris ALL.

1: n = 25 (HEiLBorN 1924).

2: Circumpolar, arctic-alpine. Especially widespread in America. See also the
maps in PawLowski 1930. In Iceland it occurs especially in the north and east.

1) NorpHAGEN 1935 mentions it among the “west arctic group”. The species
has been found in two places in Iceland in recent times, OSTENFELD & GRENTVED
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In Scotland only on the highest mountains. STerrex 1924, includes it among the
species which prefer steppe land, for instance in the montane region in Altai.
3—4: See map fig. 126. The species belongs to the high-arctic element in the
flora; it occurs in W. G. southwards to Holsteinsborg, possibly still more to the south.
The find at Godthaab (Rosenxvince 1896 a) should be repeated if possible; perhaps
there has been some confusion of labels. It is very curious, by the way, that the
species has not been found in alpine places in South Greenland when it can be found,

80" Lmngda V.£.Greemwich Gl

Fig. 125. Carex rufina DREJER.

though rarely, in Newfoundland and Scotland. It seems to have a decided preference
for the northern, dry parts of Greenland, W. G. between 79° and 68°, E. G. between
77° and 69°25’. In Kangerdlugssuaq (see fig. 140) it has been found only in the
interior; the same applies to Angmagssalik, where the 7th Thule Expedition of 1933
found it in an alpine locality in the interior of Sermilik Fjord.

5: Mostly in dry, gravelly places in snow-bare, open heath or as a debris-plant
(for instance at Cape Dalton and in Kangerdlugssuag). In the Rocky Mountains of
America it dominates the vegetation along large stretches together with Cobresia
Bellardi and Festuca brachyphylla; Cox 1933, records it i. a. from dry meadows in
Colorado together with Festuca brachyphylla, Cobresia Bellardi, Calamagrostis
arundinacea var. purpurascens and Campanula uniflora, all of which have roughly
the same distribution in Greenland. In relatively oceanic regions such as parts of
Scandinavia and Newfoundland the species seems to be “kalkstet’, which does not
seem to be the case in N. E. Greenland or in Kangerdlugssuaq, where it was found
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Fig. 126. Carex rupestris ALL.
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only on gneiss, but in the interior. It is possible that its absence or rare occurrence
in 8. G. is partly due to the fact that its chances there are bad, on account of the
combination Archaean -} heavy rainfall.

6: G. A,C,. (?7A,TC,).

350 and 351. Collective species Carex sazatilis + C. rotundata.

On the justification for regarding these species as a “collective species’” see
RosexviNGge 1892, p. 725, DEvoLp & ScHOLANDER, pp. 125—127, GeLtine 1934,
pp. 173—174. In Greenland Carex rotundata seems to represent a southern type,
whilst C. sazatilis (= C. pulla) is more northerly. The variation within C. saxatilis
is described by Hartz 1895 a, p. 347; its chromosome number is given as n — 40—41
(HeLBorx~ 1 c.).

360. Carex sazatilis L.

2: Circumpolar, arctic alpine (see HuLTEN I, p. 211). NB. This type, northern
in Greenland, in contradistinction to C. rotundata occurs in Iceland, Faroecs and
Scotland.

3—4: W. G. between 78°35” and 64° (according to OsTENFELD), E. G. between
about 77° and 70°25”; particularly common in Scoresby Sound (Hartz).

5: Lake banks, bogs and wet soil.

6: G-(HH). AL

351. Carex rotundata WAHLENB,

2: Circumpolar, arctic. Its distribution would indicate that it is somewhat
continental (see HurTiEn 1, p. 209).

3—4: N. L. in W.G. 70°35", in E.G. 74°25’ (GevTING, as C. sazatilis var.
rotundata (WAHLENB.) GELTING). Rare north of 70°. Not known from the region
between 70° and 65°35—37" at Angmagssalik colony (Kruuse). At Tunoq (65°54")
Kruuse collected one of the critical intermediate forms between C. sazatilis and
this species. South of Angmagssalik fairly common (see SEIDENFADEN 1933, pp. 84—
85, DevorLp & ScuoranNDER l.c.). In 8. G. fairly common (see PorsiLp 1930).

5: Almost as foregoing species. For greater detail see Kruuse 1912, pp. 106,
147—148, in quaking-bog together with Carer rariflora and Potentilla palustris.
Fries 1925, calls it “kalkstet”.

6: G-(HH). AL

3562. Carex scirpoidea MicHX.

2: From East Asia through the north of North America to Greenland. Isolated
occurrence in Norway (in the interior, see map in NorpuaGEN 1935, p. 135). In
Noway is regarded as a relic of the last interglacial period (NorpHAGEN L. c.).

3: N. L.in W, G, 74°18’ (Ryder), in E. G. 74°22’ (GeLTiNG 1934). At its northern
limit it shuns the outer coast; but from 73" and southwards it is also found along
the outer coast. In S. G. it is mentioned by RosexviNGE as one of the plants in the
willow scrubs that are most frequent in the outer regions.

4: Very common throughout the entire area. On the Blosseville coast and in
Kangerdlugssuaq only on southern slopes. In Kangerdlugssuaq in all localities
except E.

5: In all snow-covered communities where the snow melts away fairly early
(herb-field type). In herb-field and luxuriant Empetrum-Vaccinium heath, in wet
soil for instance in Scirpetum caespitosi, also in scrub and near bogs.

6: H-(G). A,T.

353. Carex stylosa C. A. MEY.

2: N.E. Asia, W. Am.: 58°—54°, E. Am.: 60°—48°, Greenland, ?arctic Norway

(see HurteEx I, p. 192).
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83—4: See map fig. 123. N. L. in W. G. 62°13’ (Kuanit, Porsild) E. G. 63°05"
{DEvoLp & SCHOLANDER, p. 128). PorsiLp 1932, writes that the species is common
on the coast and inland in S. G., but the finds in Herb. Cop. would indicate that
RosenvinGe 1892, was right in regarding the species as most common in the outer
regions (NB. three localities on the Kitsigsut Islands). SEipENFADEN 1933, p. 86,
expresses surprise that the plant ranges farthest north in East Greenland; possibly
this may be due to climatic conditions, for in Greenland the species seems to be an
oceanic type; the same applies to Kamchatka, where it has been found only in the
southeast (Huvtén I, fig. 203). It is also missing in Central America, so that it
becomes more than anything a North Pacific—North Atlantic species. The only
feature that seems to argue against this theory is its occurrence at the river Kolyma
and on the Chukchi peninsula; otherwise the total distribution, too, indicates that
it is “oceanic”. It is interesting to see that a western species can also have this
irregular distribution in Greenland.

5: In grassy patches and herb-fields, on both dry soil and wet soil, together
with Juncus filiformis (Rosenvinge 1896 b, pp. 170—171).

6: G(-H). 8.0,.

3564 and 3b5. Collective species: Carex subspathacea 4 C. salina.

On this group see GELERT & OSTENFELD, pp. 74—75, BLyrTt 1905, pp. 148—149,
and Porsitp 1930, p. 13.

3b4. Carex subspathacea WORMSKJ.

2: Widespread arctic plant (see GELERT & OSTENFELD l. ¢., FERNALD 1926 a,
p. 270).

3: N.L. in W.G. 70°20" (PorsiLp 1920), in E.G. 76°47" (OsTENFELD &
LUNDAGER).

4: Very scattered occurrence. In Scoresby Sound from the outer coast to Dan-
mark Island; Blosseville coast only in 69°65" (Dunholm, Hartz & Kruuse). Not
found between that point and 66°10’ {Angmagssalik region, where it is rare, according
to Kruuse 1906, p. 274). South of Angmagssalik in three localities (DEvoLp & °
SCHOLANDER, p. 128). Rare in S. G.

5: Salt marshes, on rocks by the shore.

6: G. AL

355. Carex salina WAHLENB. S. L.

2: East America (see FErnaLp 1925 a, p. 273), Greenland, Iceland, Faroes,
Scandinavia, Scotland.

3—>5: In 8. G. between 60°53’ and 60°04’ (see PorsiLp 1930). The two latitudes
also indicate the N. L. in W. and E. G.

6: G. §,T.

3566. Carex supina WAHLENB.

2: Central, South and East Europe, Caucasus, Altai, Himalayas, East Siberia,
Central Canada (the Athabasca—Great Slave Lake region, see Ravr 1930, fig. 13),
Greenland. Pronouncedly continental sub-arctic steppe plant (STEFFEN 1924, 1935,
p. 345; Wancgerin 1932, p. 549).

3—4: See map fig. 127. N. L. in W. G. 72°48’ (J. Vahl), in E. G. 74°30" (GELTING
1934). In the south of Greenland occurs only in inland localities. In Angmagssalik
it is distinctly an inland plant (fig. 144) and ranges high up the mountains on dry
southern slopes.

5: In Scoresby Sound in dry rock clefts and in the dry continental scrub
{together with Arabis Holboelli, Carex pedata, Pirola grandiflora and Arnica alpina
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Harrz 1895b pp. 244—245). In Angmagssalik it is recorded by Kruuse 1912, p. 134,
at a height of 700 to 1000 m on dry rock together with Dryas integrifolia, Sazifraga
aizoon, Rumex acetosella and Carex nardina. See also Kruusk 1. c., p. 111. In Central
Europe it occurs together with species such as Stipa capillata, Pulsatilla patens and
Phleum Boehmeri (KLixa 1922, pp. 729, 731, 738). PrinTz 1921, records it as common
on dry steppes by the Yenisei, and Kuprascuev 1930, from the border zone between
steppe and bush vegetation in some Central Asiatic mountains.

6: G. A,C,.

357. Carex ursina DEWEY.

2: Ellesmereland (Simyons 1913), White Island (lat. 65°30’ N., long. 856° W,
5th Thule Exped., see GrRoxTVED 1936), Greenland, Spitzbergen, Novaja Semlja,
N. Siberia. Recorded by Simmons l.c., on the arctic coast of America, where,
however, HoLm says it is missing (HoLym 1922, p. 78).

3—4: W.G. between 66°50” (Itivneq, J. Vahl, Holsteinsborg, Warming & l11olm)
and 71°07" (Magdlaq, Porsild). E. G. between 69°55’ (Dunholm, Hartz) and 74°30"
(Cape Giesecke, Gelting). Called a northern species by PorsiLp, by GELTING a southern
species. Its total distribution shows that it is more a high-arctic type. In Scoresby
Sound it has been found only in Hurry Inlet, for Hartz's specimens from Danmark
Island are not typical (redetermined by Ostenfeld to C. glareosa).

5: On wet sand and clay on the beach, in littoral meadows (Hartz & Kruusk
1911, p. 360—361).

6: H. ATC. : .
358. Carex wiridula MicHX.

1: Syn.: Carex Oedert Retz. var. pumila (Coss. & Gerx.) FEr~. and “C. pul-
chella”, recorded in Rauxkrur’s Flora (1933)Y), cf. FErxaLp 1933, p. 231, and
WinsTEDT 1936. Both C. Oederit and “C. pulchella” have n = 35 (HeiLBorx 1928).

2: Widespread in N. Am., whence westwards to Kamchatka, Kuriles, Yezo
and Saghalien, eastwards to Greenland, Iceland, Denmark, Western FEurope. The
distribution should be further examined; in Asia and Europe it would seem to be
“oceanic”.

3—5: Found only in boggy ground at Igaliko in S. G., at two places, by Rosen-
vinge and Porsild.

6: H. S,TO?.

359. Cobresia Bellardi (ALL.) DEGLAND.

1: Syn.: Elyna Bellardi (ALr.) Kocu., Elyna myosuroides (ViLv.) IFrivscu.
n = 26 (Bocuer 1938 b).

2: Circumpolar, arctic-alpine (see HuLtEx I, p. 172). With the exception of
Iceland, where the species seems to be generally widespread and even occurs on the
Vestmanna Islands, this plant may be said to have its main area in continental or
sub-continental regions (lacking in the British Isles, Faroes, Southwest Norway,
East Newfoundland).

3-—4: See map in SEipENFADEN 1933, p. 103. In S. G. and 8. E. Greenland
found only in the interior (RoseNxviNGeE, DeEvoip & ScHoLaANDER, Plate V). To
SEIDENFADEN’s map dots should be added in the interior of Scoresby Sound (Harrz
1895 a, p.344), some dots in Kangerdlugssuaq (see fig.139), one dot at Qingorssuaq
and at Sarfakajik?) near the outer coast in Angmagssalik (Kruuse 1905, 1912),
as well as some dots in Southeast Greenland (the Norwegian finds). The pronounced

1) C.wiridula plants from Nova Anglia in Herb. Cop. cannot be distinguished
from the Greenland or the Danish species.

2) It looks as if a dot placed on this locality has dropped out during the re
production of the map in SEIDENFADEN.
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continental distribution in Greenland is remarkable, particularly when compared
with the distribution in Iceland. However, in Iceland the substratum is basalt,
and it is possible that the combination of Archaean -} oceanity has quite another
influence on the plant than the combination basalt + oceanity.

5: Most in dry, wind-swept heaths in Kangerdlugssuaq and along dry cliffs
(T. B. 33b, pp. 64—68, 78—79, 87). There it was found in the interior on gneiss
(fig. 139), not on basalt in Mikis Fjord. This is strange, for as stated the plant occurs
on Iceland’s basalt and is regarded as calciphil in Scandinavia. On the imposing
“Elyna heaths” of Northeast Greenland see Gerting 1934, p. 179.

6: H. AyC,.

360. Cobresia bipartita (ArLL.) DaLLa ToRRE.

1: Syn.: Cobresia caricina WiLLp., C. simpliciuscula (WAHLENB.) MACKENZ.

2: W. Am. from 64° to 40°, E. Am. from 76° to 48°. Greenland, Scotland,
England, Central Scandinavia (map in NorpHaGEN 1921, p. 103), Alps, Caucasus.
A curiously discrupted occurrence.

3—4: In W. G. between 71°12° and 64°20°, mainly inland (PorsiLp 1920,
1935). In E. G. between 76°43" and 70°20’ (Ispynt at the head of Scoresby Sound,
Hartz. Not found elsewhere in our region). The distribution in Greenland seems to
be ‘“continental”; historical conditions have undoubtedly been the cause of its
strange, discontinuous occurrence outside of Greenland (cf. FErvaLp 1933, p. 81,
ScHROTER 1908, p. 347).

5: In bogs, damp depressions in the heath (GeLrting). Calciphil according to
H. Symita 1920, p. 163, and Sorexsex 1933, p. 168.

6: H. A,C.(?).

361. Eriophorum callitriz Cuam.

2: Arctic, not circumpolar species, with discontinuous distribution; see details
in SEIDENFADEN & SorREnseN 1933.

8—4: See map in GertTinc 1934, p. 262. E. G. between 77°30’ and 70°25’.

5: Bogs, grass swamps on a substratum of solifluction soil (Serexsex 1933).
The species is recorded in Ledum groenlandicum-Cladonia-sociation in Pacific coast
bogs in N. Am. (OsvarLp 1933).

6: H. AL

362. Eriophorum polystachyum L. s. 1.

1: n= 29 (Hikaxssonx 1928). On races in Greenland see under Points 3 4.

2: Circumpolar (see further details HuLtéx I, p. 160).

3—4: See map in SEIDENFADEN 1933, p. 104. Missing in E. G. between 7020’
and 61°37°. This remarkable distribution was made comprehensible by Serivsi~
1933, pp. 127—129, by showing that the Northeast Greenland plant differs from the
one in Southeast Greenland. Lat. 61°37 is accordingly the N. L. for the southern
race, whereas 70°20"!) is the S.L. for the northern E. polystachyum var. tristis
Tu. Fries. In W. G. the two types meet and blend, whereby the border between
them becomes more or less obliterated.

5: Bogs, etc.

6: G. A, and S,T.

368. Eriophorum Scheuchzeri HorrE.
2: Gircumpolar, arctic, alpine (HuLtéx I, p. 163).
3—4: Widespread over all Greenland, except that it has not been found on

1) See footnote p. 241.
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the Blosseville coast between Kangerdlugssuaq and Cape Dalton!), and between
66°25" and Kangerdlugssuaq. At the latter place the species was very rare, the only
localities being A and B (T. B. 33 a). In both localities it was found quite by chance
in very small depressions in the rocks. South of Kangerdlugssuaq it was found in
66°25” (head of Kangerdlugssuatsiaq, 7th Thule Exped. 1933) and in 66°20’ (Tugtilik;
there the writer found it drifting in the river, but did not see it actually growing).
Common south of 66°20'.

5: In boggy ground and swamps, see Kruuse 1912, pp. 104, 277; T. B. 33 b,
pp- 102—104.

6: HH. A.X.

364. Heleocharis uniglumis (LINK.) SCHULT.

1: n =16 (Piecun 1928), n = 23 Hikanssox 1928).
2: N. E. America, Greenland, Iceland, Faroes, almost the whole of the rest
of Europe, Southwest Asia, Sayan region, Siberia (Printz, LinpBERG 1902, p. 12).
3—b5: Found only in Igaliko by Vahl and Rosenvinge in a small bog. On its
immigration to Greenland see PorsiLp 1932. :
6: G. S,T.
365. Scirpus caespitosus L. var. callosus BIGEL.

2: As a collective species circumpolar (see Hurtéx I, p. 165). Var. callosus
(= var. austriacus AscH. & GriBN.) in W. Am. from 65° to 40°, E. Am. from 62°
to 36°, westwards in the region of Gulf of St. Lawrence to the Great Lakes (map in
Fervarp 1933, p. 88), Greenland, North and West Europe, Germany, Alps, Austria
Altai (?), Kamch. FErNaLD’s map shows that in E. Am. it is mostly a sub-oceanic
species. It makes its way inland to the Great Lakes as does Lobelia Dortmanna.

3—4: See map fig. 128%). N. L. in W. G. 72°27" (Porsild), in E. G. 68°33’ (T. B.
33 a). Fr. L. northwards in W, G. about 65°3), in E. G. about 66°, On the Blosseville
coast it was found only on southern slopes.

5: Northwards in wet Empetrum-Vaccinium heath, here and there dominant
(T.B. 33 b, pp. 64—65, 68-—70). In S. E. Greenland the species is very prominent,
often dominant together with Nardus and Juncus squarrosus (DEvoLp & ScHo-
LANDER).

6: H. S,TO,.

366. Secirpus pauciflorus LiGHTF.

1—2: Circumpolar, temperate (see HuLTEN I, p. 169, SvEnson 1934, map 1).

3—5: In ditches and on peaty soil, by the hot spring on Unartoq island (HarTzZ
1894, p. 20); found only in four places in S. G. between 61°33" (Neria, Eugenius)
and 60°30’ (ﬁnartoq, Hartz). See Sve~xsox I c., footnote p. 384.

6: H. S,T.

Juncaceae.
367. Juncus alpinus VILLARS.

1: According to Linpquist 1932, the following types occur in Greenland:
J. alpinus var. rariflorus (E. Fries), C.J. Hartaan and J. alpinus var. alpestris
C. J. Hartmax) C. Hartman. Cytogenetical investigations should be made!

1) Hartz & Kruusg, 1911, pp. 347, 360 and 429, record E. Scheuchzeri from
Cape Dalton. Eriophorum polystachyum (presumably var. tristis) is also mentioned
there in the summary oh p. 429, but not on p. 360. This record is accordingly some-
what uncertain.

?) The writer’s map (T. B. 38 a) is already out of date and incomplete for
certain parts of W. G.

3) Five of the finds in Godthaabsfjord were made by Dr. Johs. Iversen, 1932,

108 16
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Fig. 128. Scirpus caespitosus L. var. callosus BIEGEL.

2: Circumpolar (see HuLtix I, under J. nodulosus WanLENB.). Var. rariflorus
according to Linpbquist is circumpolar, boreal, var. alpestris low-arclic-alpine,
widespread in N. Am., Greenland, Iceland and Scandinavia (a map of the distribution
is given in Linpquist 1. ¢.).

8—4: W.G. in 64°22 (PorsiLp 1932, p. 54), S. G. between 60740" and 61
in Igaliko Fjord (Vahl, Rosenvinge and Porsild).

5: Sandy valleys, ponds and lake shores, now and then sea shores (PorsiLp 1. ¢.).

6: H. S,T.

368. Juncus arcticus WILLD.

2: Alaska, Amundsen Gulf, Baffin Land, Baker Lake (Gre~xTVED 1930),
Hudson Bay, Greenland, Iceland, Scandinavia (rare, southwards mostly inland),
arctic Russia, Alps (relic-like distribution, according to ScuroTeRr), Altai.

3-—-4: See map fig. 44, p. 283, in GeELTING 1934. GELTING considers the specics
to be a relatively southern one with a continental range. N. L. in W. G. 72°27’, in
E. G. 74°24’, In all E. G. between 60° and 70°, known only from three localitics,
of which Qingorssuaq (Kruuse 1906) and Eqalingmiut (DEvoLp & ScHOLANDER) are
typical inland localities and particularly rich in rarities. In S. G. recorded in a number
of localities (see GeLting’s map); to this should be added Frederikshaabs Isblink
and Frederiksdal, both in the coastland (Laxce 1880, 1887).

5: Clayey and sandy river banks, wet meadows, boggy ground.

6: G, ACy(7).
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369. Juncus balticus WiLLp. and Juncus arcticus X filiformis(?).

When in 1925 OstenxreLp revised the collections of arctic plants in Herb.
Cop., he redetermined the Juncus types which had been placed by GELERT to J. bal-
ticus (GELERT & OSTENFELD, p. 23), to this hybrid. Whilst in some cases this deter-
mination may be correct, in other cases there really seems to be a J. balticus (i. a.
according to the writer’s opinion from “Ilukop Nuk”?!) in Bredefjord in S. G. (H. Las-
sen)). This species is mentioned by HuLTEN as American, which has migrated over to
East Asia and Western Europe. It occurs both in Labrador and in Iceland. J. bal-
ticus should be sought for in S. G., as the material seems to be too small at present
to make the matter quite clear.

370. Juncus biglumis L.

2: Circumpolar, arctic-alpine (see details in Huvtéx I, p. 218).

3—4: See map fig. 129?). Widespread throughout Greenland, but with its main
area northwards. Fr. L. southwards in W. G. about 67°, in E. G. about 70". Seems
to be very rare in S. G., at any rate in the lowlands.

5: In boggy soil, wet soil, often where the snow lies long (T.B. 33 b, p. 10
and Table 31).

6: H. AwX(?). .

371. Juncus bufonius L.

2: Cosmopolitan, except in the tropics and the arctic regions.

83—5: In S.G. in two localities in 60°50” (Narssaq) and 61° (Igaliko); also in
the interior of the deep fjords in W. G. in 66°55" (Erlanson) and 67°49’ (Porsild).
On its occurrence in Greenland see also PorsiLp 1932, p. 52.

6: Th. S,T.

372. Juncus castaneus SMITH.

2: Circumpolar, arctic-alpine (see HurLTe~ I, p. 219). Has a wide range in the
central parts of Eurasia, occurs more sporadically in oceanic arctic regions. In Iceland
it grows mostly in the NW. and E., in Norway mostly in the inland mountain regions.
It is missing in the Faroes.

3—4: See map fig. 130. W. G. between 72°23’ (Porsip 1912) and 62°30°
(Holst). E.G. between 76°45" (OsTexFELD & LuxpaGER) and 66°16’ (Kruusr 1906).
Frequent in W. G. between 64° and 70°, southwards mostly inland. Common in
E. G. between 70° and 74°30".

5: In boggy soil, wet sand. In Angmagssalik only in Qingorssuaq. Calciphil,
according to Sorexsen 1. c., SmitH 1920, Fries 1925.

6: H. A,C.

373. Juncus filiformis L.

1: n = 8—10 (BrRENNER 1922).

2: Circumpolar, subarctic-temperate (see details in Hurtéx I, p. 221 and
WinsTepT 1937). Also in Labrador (ABBE 1936, p. 146).

3—4: See map fig. 131. N. L. in W. G. 62°08’ (PorsiLp 1930), in E. G. 61743/
(DEvoLp & Scuoranxpkir). Certainly not brought in with the Norsemen (cf. OstrN-
FELD 1926, PonrsiLp 1932).

5: In S. E. Greenland dominating in moist places, often together with Sphagna.

6: G. S,T.

374. Juncus squarrosus L.

1: n=8—-10 (BRENNER 1922).

2: See map 132. Recorded from temperate Asia, eastwards to the Altai—Baikal
region, by BucuiExavu (in ExcLER’s Pflanzenreich IV. 36, p. 110, 1906), Hecr (11l

1) Probably: Igdlukup nta.
2) Stated to be especially abundant in W. G. between 71° and 67°.



Il Biological Distributional Types in the Flora of Greenland. 245

20° Langde V 1. Gresmwich -

Fig. 130. Rings with dots: Juncus squarrosus L. Solid dots: Juncus castaneus SmitH.

Flora v. Mittel-Eur.) and others. ViErHAPPER (in EncL. & Prantr. Nat. Pfl. fam.
2 Ed., vol. 15 a, p. 215 1930) on the other hand is certain that it is missing in Asia,
which in fact conforms with the information in “Flora of U.S.S.R.” (vol. III 1935)
and in Czeczort 1926, p. 368. It is also recorded from North America (RicnTeR).
According to PorsiLp, 1932, however, it is undoubtedly missing there, even as an
imported plant. In Africa it has been found in the Mediterranean-Atlantic zone in
Marocco (in the Riff mountains and the wet part of Moyen-Atlas, EMBERGER 1934).
The distribution in Sweden according to Hirp Av SEGERsTAD 1924, ANDERssoN &
Bircer and Arnmouist 1929. It has not been found in Iceland (OsTEnNFELD &
GRONTVED).

Judging from the total distribution, this species may be described as an oceanic-
Western European one which westwards has reached Greenland.
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3—4: See map fig. 180. N. L. in W. G. 60°30’ (Unartoq at the hot springs,
Hartz 1894), in E. G. 60°33’ (Cape Wallse, Bogvad on 7th Thule Exped. 1932,
SeipENFADEN 1933). In Greenland the plant has been found only in the outer regions,
which conforms well with its distribution elsewhere. As PorsiLp 1932 states, in
Greenland it has mostly been found outside of the area inhabited by the Norsemen;
and as furthermore it seems to be lacking in Iceland, its importation to Greenland
with the Norsemen is quite improbable. This peculiar distribution, by the way,
is not without parallel (see Polygala serpyllacea). See also p. 319.

5: In mats of Nardus and Scirpus caespitosus, in Carex rigida-Sphagnum
sociations (DEvoLD & SCHOLANDER).

6: H. §8,0,.

50° v. Gr. 40°
Fig. 131. Juncus filiformis L.

375. Juncus subtilis E. MEYER.

2: See map fig. 133. East America, Greenland; FErxaLDp 1934, p. 92, writes
of the Greenland material: “they are all sterile, but some of them bear the very
characteristic (in fact thoroughly distinctive) axillary propagating buds, which at
once show them to be, not the European-Newfoundland J. bulbosus (J. supinus),
but the strictly North American J. subtilis E. MEYER”. Apparently FERNALD knows
only the material from W. G., but as our material from S. G. and E. G. quite re-
sembles that from W. G., presumably it also belongs to J. subtilis. All the material
in Herb. Cop. is in fact sterile. The Icelandic J. bulbosus material on the whole has
quite a different appearance. In J. bulbosus (see fig. 133) we may have a fine specimen
of a species which, through migration westwards, has lost all other races than the
oceanic; in America it is therefore pronouncedly oceanic.

3—4: Extremely rare and of sporadic occurrence, though here and there
between 64° and 70° in W, G. In S. G. in 60°55’ (Narssaq sinus, Vahl), in E. G.
two localities at Tasiussaq (65°37/-39°, Kruuse).

5: At Angmagssalik in small ponds which in summer are half dry, together
with Subularia aquatica (Kruuse 1912).

6: H. S,T.

376. Juncus trifidus L.

2: See map in FErnaLp 1925 a, p. 341!). Its main distributional area lies on

both sides of the Atlantic Ocean between 70° and 40°. In E. Am. it is distinctly

1) Localities in South Norway must be added to FErNaLD’s map.
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Atlantic, in Eurasia, on the other hand, it also occurs scattered in mountains inland
(for instance Urals, Altai). In the northern Faroes it was common in the gravelly
stretches in the highlands together with Loiseleuria. In Newfoundland it occurs
everywhere in barrens and is extremely common in Norway, in the western mountain
areas occurring even in the lowest parts.

Fig. 182. Total area of Juncus squarrosus L. The plant is frequent in the blackened
areas, less so in the stippled areas.

e =
2 R e
< e g
T T
s L FAPAA 2
- L A Y la: ........ v \
S 0 A
bo - .
: Wl N
3y 1
‘ )
; ]
IS S Nesid
N : 3

Fig. 133. Juncus subtilis MeY. and J. bulbosus L. The former occurs in Greenland,

W. Newfoundland and Gulf of St. Lawrence. The latter is a European species which

westwards reaches Atlantic East America. Distributions outside of Greenland after
FernaLp’s (1934) map. See text p. 269.

83—4: N. L. in W. G. 71°33’ (Nugatsiak, Porsild). in E. G. 70°25" (Danmark Is-
land in Scoresby Sound, Hartz). Fr. L. in W. G. northwards: about 67° (cf. PorsiLp
1920), in E. G. 68°33". In Kangerdlugssuaq in all localities except E. Like another
suboceanic dry-soil plant, Viscaria alpina, it can thrive here and there in the interior
of Scoresby Sound, but not farther north. DeEvoLp & ScHoLaNDER suppose that
conditions there must be suitable for it, but the writer considers that NE. Green-
land is too continental. Even if it does occur in dry places in the mountains of Scan-
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dinavia, conditions there are not comparable with those in Northeast Greenland.
On the northern part of the Blosseville coast it was distinctly a southern-slope
plant, and extremely rare. In Kangerdlugssuaq it began to occur as in Scandinavia,
and only in Angmagssalik was there any real comparison. There as in Norway it
was growing in -+ snow-bare, dry heaths, often dominant, and in fell-field in
open sand and gravel.

5: Northwards often in herb-fields (snow-covered but early bare) and rich
Empetrum-Vaccinium heaths. More southerly also in Loiseleura heath, dry Carex
rigida soc. etc. (T. B. 33 b, Tables 17, 19, 20, 24, 27, and fig. 9).

6: H. A,TO,.

377, Juncus triglumis L.

1: On the variation see SorexseN 1933, p. 161, and DevoLp & SCHOLANDER
1933, p. 111.

2: Circumpolar, arctic-alpine (see Hvrtiéx I, p. 223).

3: N. L. in W. G. 78°18, in E. G. 76°45’. Widespread in Greenland, but with
a distinct area in E. G. where it is particularly common, viz. between 70° and 75",

4: Found in four localities in Scoresby Sound (Kruuse 1905, p. 188). Blosse-
ville coast: only in 69°45” (Turner Island, at a height of 900 m, Kruuse). Angmagssalik :
65°37" (near the colony, Kruuse). Southeast coast: 63°30” (Skjoldungen, inner north
side, see DEvoLDp & ScHoLANDER). S. G.: here and there in the interior; at the coast
collected at Ilua (Lundholm). This rather uncommon occurrence in S. G. and S. L. G.
is strange, considering that the species is common in the Faroes. Possibly edaphic
conditions are the explanation (see under 5) or the occurrence of mutually different
races in Greenland and the Faroes.

5: In boggy soil, wet sand, and gravel, often together with Juncus biglumis.
Calciphil, according to Frirs, Sorrvsky and GELTING.

6: H. ALX(?)

378. Lusula confusa LINDEB.

1: Varies somewhat. Lusula arcuate-like types occur in the writer’s material
from Uttental Sound in Kangerdlugssuaq and in Kangerdlugssuatsiaq, Blomsterdalen
at Angmagssalik, and the island west of Inigssalik (7th Thule Exped. 1933).

2—4: Circumpolar, arctic-alpine. Widespread in Greenland. Decreases in fre-
quency only on the most southerly part, at any rate in the lowlands. It was perhaps
the most common plant on the Blosseville coast and in Kangerdlugssuaq, but never
signified anything in the vegetation as it does for example in Spitzbergen, where
ScuoLaxpiEr 1934 fig. 51, p. 113, talks of a “Luzule tundra”.

5: Common in arctic types of heath, snow-patches and fell-field; not in willow
scrub or herb-field in the southern part of the area.

6: H. wa.

379 and 380. Collective species: Lusula frigida + L. multiflora.
379. Luszula frigida (BucH.) SAMUELS.

1: Varies greatly. Var. contracta SamueLs. is the most widespread form. In
Greenland the species does not seem to be distinct from L. multiflora. Cultivation
experiments should be made! Some critical forms of L. spicate (possibly modifica-
tions) also recall L. frigida; see under L. spicata.

2: E. Am. (as “L.campestris var.alpina Gauvp”)t), Greenland, Northern
Europe, Alps, Sayan Mts., China (according to Prixtz 1921).

1) FerxaLp 1925 a, refers to this var. of L.campestris in Greenland. “Var. frigida”
(Buci.) is recorded from Labrador (Asse) and also more to the south (RoBinsoy &
FErNALD).
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3: N.L. in W. G. 72°31" (Porsild), in E. G. 70°28’ (Hartz). Fairly common
all over W. G. to about 71°.

4: Rede Island in Scoresby Sound (Hartz). Four localities in the interior of
Angmagssalik (all var. contracta), fourteen localities in Southeast Greenland.

5: Scrub, herb-fields, south-exposed heaths.

6: H. S,T.

380. Luzula multiflora (EurH.) LEJ.

1: n=9 (BrRExNER 1922), n — 18 (BbécuHer 1938 b).

2: Circumpolar (see details in HuLté~n I, p. 227).

3—4: N. L. in W. G. 64°50" (PorsiLp 1935}, in E. G. 60°10" (Prins Christian
Sound, Vahl and Porsild). Collected by 7th Thule Expedition at Pamiagdluk (59°55")
in S. G. Not recorded with certainty farther north'). Common in S. G. both at the
coast and inland.

5: Scrub and herb-fields.

6: H. S,T.

381. Luzula nivalis (LAEst.) BEURLIN.

2: Circumpolar, high-arctic-continental (missing in Iceland, Faroes, Scotland,
West Norway).

3—4: From northernmost Greenland southwards to 64°30" in W. G., 70°24"
in E. G. Should be looked for in alpine localities in the interior of Scoresby Sound
(not yet found at the head of this fjord).

5: Damp dwarf-shrub vegetations and in bogs (Sere~xsex). Calciphil in Scan-
dinavia.

6: H. A,C.

382. Luzula parviflora (Exru.) DEsv.

2: Circumpolar, low-arctic-subarctic. Missing in Iceland, Faroes and Scotland.
In N. Norway it is most common inland. It has a wide distribution in the central
parts of Asia (see HurTE~x I) and America (Rosinson & Fernarp, TiDESTROM).

3-—4: N.L. in W.G. 69°45” (see PorsiLp 1920), in E. G. 60°41’ (mainland
inside Kuttin, Begvad on 7th Thule Exped. 1932). In S. G. generally widespread.
Also occurs in the outer regions (Frederiksdal, (Berlin) Tunua, (Sylow)).

5: Willow scrub, high-perennial patches, herb-fields.

6: H. S,T.

383. Luzula spicata (Lax.) D.C.

1: n =12 (BocHer 1938 b, Material from Angmagssalik). Specimens with
broad, flat leaves have been collected here and there in W. and E. G. From Cape
Johnstrup in E. G. (T. B.) and Cape Gustav Holm (7th Thule Exped.) we have
extreme cases of broad-leaved individuals; possibly these are modifications, possibly
a special variety (parallel to var. kamtschadalorum SawmvuEeLs. of L.arcuata). The plant
from Cape Johnstrup is particularly critical and is very like L. frigida. It was in
bloom on 27 July, whereas typical L. spicata from the same locality was beginning
to set fruit.

2: Circumpolar, arctic alpine (but missing in Kamch). Very closely related
species occur in the mountains of Abyssinia, Kilimanjaro, Andes to Chile and New
Zealand. Common in Faroes and Iceland, in West Norway even on the pelagic

1) All Kruuse’s collections have been redetermined to L. frigida by Prof.
Samuelsson and Mag. M. P. Porsild. In the writer’s opinion, however, the specimens
from Tunoq (65°56%) are difficult to distinguish from South Greenland specimens
of L. multiflora.
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islands (NorbpuaGEN 1917). The species seems to be missing, or extremely rare,
along the north Canadian and Siberian coasts (Macoux & Hory 1921, GrRoNTVED
1936, Ly~cEe 1923, ToLmaTcHEVY 1932). On the other hand it has a wide distribution
in the mountains of America and Eurasia.

3: N. L. in W.G. 72°30" (head of Lakse Fjord, Lundager), in E. G. 74°25"
(GevLting 1934). Fr. L. northwards in W. G. about 71°, in E. G. 71°, At the northern
limit on both coasts only as a southern-slope plant in the interior.

4: In Scoresby Sound mostly in the interior. On the Blosseville coast with
steadily increasing frequency southwest-wards, until in the Kangerdlugssuaq and
Angmagssalik regions and south of these it is extremely common on the coast and
inland (in Kangerdlugssuaq from all localities}.

30° Lmngde V £ Graaiw

Fig. 134. Streptopus amplexifolius (L.)
D.C.

5: Northwards in willow scrub and herb-fields, on the Blosseville coast and
in Kangerdlugssuaq also in Empetrum-Vaccinium heath, Carex rigida sociations,
south-exposed talus vegetation, but not in the most arctic types of vegetation. In
S. G. also in lichen heath and open fell-field.

6: H. A,T. (O?).

Liliaceae.
384. Streptopus amplexifolius (L.) D, C.
1: n =16 (MaTtsuura & Suto 1935).

2: American, transgressing into Europe and Eastern Asia (Hurtéx). Its
distribution is remarkable; it is missing in Iceland and in Scandinavia, where con-
ditions must be suitable for it. In Kamch. and the Aleutians it occurs in Alnus
scrub on wet soil (HurLTéx). In N. Am. it is to be found in humid forests, in the
mountains in the west it is common in ravines and along brooks, more scattered
in the central parts, common again eastwards, in Quebec.

8—4: See map fig. 134. N. L. in W. G. 63°45’ (Merquitsoq, Wormskjold); the
record from Holsteinsborg (Giesecke) certainly requires confirmation by new finds
there. In S. G. according to RosenvinNGE the species is most frequent at the outer
coast, but in 1932 was found by G. Hatt far inland in the hills by the river in the
Nordbo valley. The distribution seems to show that in Greenland the plant requires
warmth and humidity.

6: In high-perennial meadows in the outer regions (at Tigssaluk) together
with Ranunculus acer, Dryopteris spinulosa, D. filix mas, Archangelica, Eptlobium
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lactiflorum and E.Hornemanni (Hartz 1894, p.16). Here and there dominant along
rivers (Hartz L c., p. 17). In Kuanerséq in high-perennial-meadows together with
Archangelica, Alchemilla vulgaris, Cornus, Chamsanerium angustifolium, Dryopteris
filix mas, Polysticum lonchitis; also dominant in similar sociations and as under-
growth in willow scrub in the outer regions (Rosenvinge 1896 b, pp. 162, 167,
Hartz 1 c., pp. 9—10).

6: H-(G). §,TO,.

386. Tofieldia coccinea RicHARDS.

2: Arctic coast of Siberia from Yenisei to the land of the Chukchi. American
arctic coast from Kotzebue Sound, eastwards to Greenland. Evidently very rare
in America. The S. L. in W. Am. is put at 58°, in E. Am. at 64°; it is also recorded
from Jaspar Lake in the Rocky Mts. (Macoun). In Kamch. the closely related
T. nutans WILLD.

3—4: See map fig. 135. W. G. in the interior between 77°45’ and 67°42’, E. G.
in the interior between 77° and 68°17 (OsTenNFELD & LUNDAGER, PorsiLp 1920,
DevoLp & ScHoLanpeR). GELTING calls the species tricentric, but the scattered,
patchy occurrence in W. G. rather indicates that it is polycentric; the occurrence
in Kangerdlugssuaq also seems separate from the area north of 70° in E. G.

5: Fell-field, grassy and dwarf-shrub heaths; according to Serensenx 1933,
p- 170 acidophilous.
6: H. A,C,.

386. Tofieldia minima (HiLr.) DRUCE.

1: Syn.: T. palustris Hups., T borealis WAHLENB.

2: Circumpolar, arctic alpine. Very rare in Asia (see Hurtién I, p. 232).

3: N.L. in W.G. 74°03" (Ryder), in E. G. 74°30" (GeLTiNG 1934). Frequent
in W. G. south of about 72°, E. G. south of 68°33".

4: In Scoresby Sound most frequent in the interior (HarTz). South of there
two localities in the interior of Wiedemann Fjord on the Blosseville coast (68°31°—33’),
in Kangerdlugssuaq from localities B, C, D, G (T. B., Scholander, 7th Thule Exped.),
67°18’ (Kruuse Fjord, according to Cuapman), 66°47° (ftivssiliq, Kruuse), 66°20’
(Tugtilik, T. B., 7th Thule Exped.). The localities south of here may be seen in
Kruuse 1912, SEipeENFADEN, and Devorp & ScHoLANDER, and in Table 6. Common
in S. G.

5: Mostly in wet heaths (snow-covered), for example together with Scirpus
caespitosus and Pinguicula. More rare in drier heaths and in boggy soil (T. B. 33 b,
pp. 58, 64—65, 68—70, 77).

6: H. A,T.

Orchidaceae.
387. Corallorrhiza trifida CHATELAIN.

2: Circumpolar (see Hurtén I, p. 270), rather uncommon out towards the
sea in Norway (BLyTT), missing in the Faroes and South Iceland, common in New-
foundland.

3—4: N.L. in W.G. 69°32" (Kuanerssuit on Disko, Th. Fries). In Greenland
on the whole it occurs mainly inland. In 8. G. three localities in the interior of Igaliko
and Tunugdliarfik fjords, and at Julianehaab (Rosenvinge); not east of Igaliko.

65: Northwards at hot springs and in luxuriant herb-fields. Southwards in
fairly dry, heath-like places.

6: G. S,T. S,C?
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388. Habenaria albida R. Br. var. straminea (FERN.) MoORRIS.

1: On this race see FerxaLp’s descriptions 1926, pp. 174—175, 1933, pp.
237—238.

2: The main species in Europe. Var. straminea seems to be a North-Atlantic
race (Northern Newfoundland, Greenland, Iceland, Faroes, see map in FerxaLp
1929, p. 1502 (map 33)).

3—4: N. L. in W. G. 69°32" (PorsiLp 1920), in E. G. 66°08" (Kruusk 1906).
Fr. L. northwards in W. G. 65° (according to Rosexvinge). In S. G. known from
many localities; at the coast found at Ilua. To the rather few localities named by
Kruuske at Angmagssalik must be added: Wet slope at “Flyverseen’ in Angmagssalik
(65°38’, M. Hammer on 7th Thule Exped.).

5: Especially in luxuriant, wet herb-fields and in open willow scrub.

6: G. S,TO,.

389. Habenaria hyperborea (L.) R. Br.

1—2: Very polymorphous (see Rosixsox & FervarLp 1908, p. 808) with «a
wide distribution in North America, thence to East Asia and via Greenland to Ice-
land. The Icelandic type (var. minor LcE.) seems in Greenland to occur only in the
subarctic birch-forest region in S. G. (see PorsiLp 1930, p. 14), whereas var. major
LcE. ranges far to the north in the low-arctic zone.

3—4: N. L. in W. G. 69733’ (PorsiLp 1920), in E. G. 65738’ (Kruuse 1906).
Fr. L. northwards in W. G. about 63", in E. G. about 61°. In E. G. recorded from
in all seven localities. In S. G. cominon.

5: Luxuriant herb-fields, open willow scrub.

G6: G. S,T (and var. minor S,T?).

390. Listera cordata (L.) R. Br.

2: Circumpolar, subarctic-temperate (see details in HuLtén I, p. 268).

3—4: See map fig. 135. N. L. in W. Gi. 69°32" (Porsild), in E. G. 63°32" (see
Devorp & ScuoraxpEer). Fr. L. northwards in W.G. in about 62°20" (though
undoubtedly will be found still more to the north, when the Fiskernas region is
explored), in E.G. about 63°30’. SeipENFaDEN 1933, p. 98, compares the distribution
of this species with that of Athyrium alpesire and expresses the opinion that it is
more common in E.G. than in W.G., “which has doubtless some connection with ils
European origin”. Why a circumpolar species such as this, in W. G. actually ranging
to Disko, should be of European origin is, however, rather inconceivable. Otherwise
in Greenland the plant northwards seems to prefer favourable localities at the outer
coast {Godthaabsfjord).

5: In luxuriant heaths in Southeast Greenland, along brooks in herb-liclds
in S. G. At Disko near hot springs.

6: G. S.T-(S.10).

391. Orchis rotundifolia BANKS.

2: Rocky Mts. between 51° and 64°, fairly common in the central parts of
Canada, northwards to Churchill on Hudson Bay (568°50’, Macoun and later Birket-
Smith (see GroxTVED 1936)). Also common in Quebec, especially on calcareous
soil, according to Victorin. More rare in East America (Macoun IV, 1888), but
also occurs in “peaty or turfy depressions in limestone barrens” in W. Newfoundland
(FErNaLD 1926, p. 169).

3—4: In Greenland recorded from only four places, all inland: 66°50" (wet
meadow near stream on east side of the south branch of S. Stremfjord, Erlanson
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| 50° Laogda v 1.Greemmch w'

Fig. 1856. Open rings: Tofieldia coccinea Ricuarps. Solid dots: Lisqe}q cordata (L.)
R. Br.
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1927), 64°09’ (Eqaluit in Ameragdla, Porsild 1931), 61° (Kiagtoq valley in Tunug-
dliarfik Fjord, Kornerup 1876), and 60°53’ (Qagssiarssuk in Igaliko Fjord, Carl Peter-
sen 1880, Lindemann about 1896, Porsild 1925).

5: According to PorsiLp 1930, in very dry Dryas-lichen heath as well as in
swampy depressions among mosses under willows.

6: G. S,C,.
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CHAPTER FOUR
BIOLOGICAL DISTRIBUTIONAL TYPES

Summary of the Distributional Types.

For most species in the foregoing an attempt has been made to
determine the distributional type. In doing so one must take every
possible factor into consideration (races, total distribution, local distri-
bution, ecology). Greenland with her flora is regarded as something in
the direction of one of nature’s physiological experiments, in which the
species have been exposed to various climatic and edaphic conditions.
The distributional type found is therefore more than anything a bio-
logical type, and only secondarily a geographical type. In the writer’s
opinion it provides important information on the biology of the species
and, as we shall see, it can be employed in characterizing plant com-
munities. It will be clear that in the course of four years one investig-
ator will have difficulty in correctly determining the distributional type
of about four hundred species, when consideration has to be given to
races, distribution and ecology. Indeed, as will be seen, many have been
designated with the letter I (indeterminable), or a mark of interroga-
tion has been added to the type arrived at. What is more, many of the
types shown without that indication of uncertainty will have been deter-
mined erroneously, the most probable reason being a lack of knowledge
as to the races in the species, its eco-geographical factors and historical
features.

The distributional types shown are a kind af lifeform, available for
use in the same manner as those of RaunkiZR; but they are not easily
determinable as RAuNKkiER’s are, for much field and literature study,
as well as cytological and experimental genetic research, are required
to place them on a really firm basis. It must be left to future workers
to consolidate the preliminary results achieved here in this determina-
tion of distributional types.

The flora of Greenland has long been divided into northern and
southern types, while PorsiLp (1926) and OsTENFELD (1926) have also
operated with a widespread arctic type. Since then the writer has set
up five different types (33 a, pp. 44—51), namely:
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High-arctic species (e. g.Pleuropogon Sabinei),

. Arctic continental species (e. g. Cassiope tetragona),

Widespread-arctic species (e.g. Trisetum spicatum),

Subarctic species with a wide distribution in the low-arctic zone (e. g. Bartschia
alpina),

5. Subarctic species with a distribution practically associated with the subarctic
zone (e. g. Parnassia Kotzebuet).

e 0o =

Attention was also drawn to the fact that in addition to these
types there were some, characterized by species, which within the
high-arctic or the low-arctic zone preferred either the coastal regions or
inland regions.

Subsequently Gerting (1934, p. 281) set up ten different types:
Northern species, within which a) continental, b) oceanic,

. Southern — — — — -
. Widespread — — — — —
Centric — — — — —
. Endemic  —
Ruderate = —

S o 0

The writer has realized, however, that only a very small number
of Greenland species can be arranged unconstrainedly in groups so few
in number as even GELTING's ten. For this reason the present work
does not aim at establishing definite distributional types, but endea-
vours to create a flexible and practical system of classification for the
distributional types (see p. 45), to make it possible to pay more regard
to the particular eco-geographical features of the individual species,
at the same time also making it possible to reduce the very many different
types to a lower number of practically useful collective types. These
collective types with their principal subtypes will be considered in the
following.

1. The High-Aretic Types (A,).

All these types are relatively psychrophilous and none are outstand-
ingly oceanic, as even the coastal parts of the high-arctic regions may
be regarded as being fairly continental (see the climatic maps, figs. 3—5).
A very common high-arctic type may be described as high-arctic-psychro-
philous (A, T., see p.264 fig. 136, upper row). It comprises species which
towards the south eschew the regions which are warmest in summer (as
a rule the interior, and especially the lowlands). For these species the
southern limit is first and foremost determined by their cold require-
ments. Of the 391 species dealt with, a total of 28 have been placed to this
type. They are as follows: Nos. 32, 51, 55, 57, 78, 83, 84, 87—88, 97, 99,
104, 105, 112, 126, 147, 150, 216, 232, ? 243, 263, 285, 288, 303, 305, ? 310,
318, ?333. Of these, the following are particularly typical A,T-species:
Nos. 32, Saliz arctica, 57, Melandrium apetalum, 83, Ranunculus sul-
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phureus (fig. 46), 87, Papaver radicatum, 97, Draba alpina (fig. 47), 232,
Campanula uniflora (fig. 104), 285, Alopecurus alpinus (fig. 112), 288,
Arctagrostis latifolia, and 305, Pleuropogon Sabinei.

In addition, the high-arctic species are relatively continental, their
main area of distribution being in the rainless high-arctic region.
Some species which at their southern limit both require cold and are
somewhat continental (often alpine in the interior) have been designated
with A;TC (fig. 136, upper row); these are eight species, viz. Nos. 108,
143 (the Greenland Dryas octopetala race), 132 (Sazifraga foliolosa, which
is not quite typically continental but nevertheless in West Greenland
prefers alpine localities in the interior, see fig. 58), 270, 306, 314, 339
(Carex misandra, fig. 123) and 357. A species such as Casstope tetragona
also seems to approach this A, TC type.

It will be seen, however, that the writer places most of GrrrING’s
“northern-oceanic” species to Type A;T. The reason is as follows:
GeLTING calls a species oceanic when in Northeast Greenland it grows
at the outer coast, but is missing or rare inland; the writer, on the other
hand, calls a species oceanic when its northern limit in Greenland fol-
lows isohyets and lines connecting points having the same thermic
continentality, and when outside of Greenland it is associated with
oceanic-arctic regions. A glance at fig. 2 will make it evident that the
writer’s Type A,T is associated with regions having a low summer
temperature (the July mean < 5°C.), which north of Scoresby Sound
means the coastland. GerLring claims that his northern oceanic species
in Greenland are “mainly associated with the coastal parts”; but this
seems to apply only to few of the species he tabulates; for example,
Cerastium Regelii in North Greenland also grows at the head of Indepen-
dence Bay, and the same holds good of Ranunculus sulphureus, Saxi-
fraga flagellaris (see map fig. 13 in T. B. 33 a), and Draba Bellit (Kxyax
1931, p. 473); in West Greenland a species such as Ranunculus affinis
(see fig. 40) is certainly no outer-coastal plant. None of the northern
oceanic species mentioned by GELTING is associated with true occanic
regions outside of Greenland. However, it must be admitted that these
true oceanic regions, with a high annual rainfall and low annual tem-
perature amplitude, pass imperceptibly into high-arctic regions, and that
even in the most high-arctic regions there is an influence on the climate
at the outer coasts which in many cases gives these coastal areas a
relatively oceanic character (cf. Serensex 1933). Consequently, it
will be obvious that the boundary between high-arctic-oceanic species
and high-arctic, psychrophilous species may be difficult to draw. But
before describing a species as high-arctic-oceanic it must be shown that
in northernmost Greenland it does not occur with just as much fre-
quency in the interior, and that it is relative oceanity, and not cold
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requirements, that governs its distribution. Some of the species in
question are associated with wet soil conditions, for example wet, clayey
solifluction soil. This solifluction soil often occurs along the outer coast
southwards, at any rate as far as to 68°; accordingly, the southern limit
of species such as Saxifraga flagellaris and Deschampsia arctica, which
lies north of 73° can scarcely be affected by any edaphic condition,
but probably by the increasing summer warmth towards the south. On
the whole the writer finds it difficult to call species oceanic when they
have a southern limit at about 69° to 71°, for south of 69° one arrives
at distinctly oceanic-arctic regions. What is more, the circumstance
mentioned by GELTING, that the “northern-oceanic” species are also to
be found in alpine localities in the interior, argues very strongly that
these are high-arctic-psychrophilous wet-soil species.

Then what species are high-arctic-oceanic (A,0), and do such species
actually exist? In the foregoing chapter two species were designated as
A,0,: No. 79, Ranunculus glacialis and No. 308, Poa alpina var. vivipara
(the latter being doubtful and perhaps rather should be called A,.,TO,).
The former, however, seems to satisfy fairly well the requirements as
to Type A,0; it is common along the outer coast north of 69° it is
very common in the oceanic-arctic regions between 66° and 69°, where
it also occurs inland. South of 66° it declines in frequency. Outside of
Greenland (fig. 43) it is associated with oceanic regions and with snow-
patches in European mountains. No. 171, Epilobium arcticum (fig. 77),
too, is placed to Type A;O with much hesitation; perhaps it belongs
to Type AT or an intermediate type between A;0 and A,0; cf. a species
like No. 242, Erigeron unalaschensis.

The high-arctic-continental type A,C (see fig. 136 upper row) seems
to be equally as important as the high-arctic-psychrophilous type. It
comprises species which in and out of Greenland mainly occur in high-
arctic and arctic-continental regions. In Greenland their southern limit
runs almost parallel with isohyets and curves of annual amplitude; as
a consequence, their southern limit will often be farther south in West
Greenland than in East Greenland (T. B. 33 a). Type A,C has been given
28 species: Nos. 11, 16, 58, 59, 62, 63, 72, 92, 93, 102, 103, 107, 113,
134, 142, 148, ?152, 186, 237, 239, 241, 297, ?323, 332, 340, 349, 381 and
385. As examples one might select No. 11, Dryopteris fragrans (see
fig. 18), 93, Braya purpurascens, 113, Lesquerella arctica (fig. 51, NB.
A,C,), 142, Dryas integrifolia (fig. 67), 186, Cassiope tetragona, and 241,
Erigeron compositus (fig. 106).

Some of the species enumerated seem to be missing in northern-
most Greenland (see No. 239, Arnica alpina, and No. 385, Tofieldia
coccinea), thereby approaching Type A,C. But as these species have
their widest distribution outside the low-arctic region, they are placed

1%
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to the A,-group. One species (Woodsia glabella), which ranges farther
south in East Greenland than in West Greenland, is nevertheless placed
to Type A,C on account of its total distribution. Two species occur on
the east coast only, but according to their distribution there and in
Eurasia must be regarded mainly as high-arctic-continental (Draba
altaica, Carex parallela).

2. The Low-Arctic Types (A,).

By the low-arctic zone is understood (in conformity with T. B.
33 a) that southern part of the arctic region which botanically is charac-
terized by a large subarctic transgression in the flora (S, species), the
occurrence of willow scrub and high-perennial patches and Empetrum
heaths (cf. the vertical zones in the Scandinavian mountains, Tnonrk
Fries 1917, Du Rierz 1925, 1930). A large number of the arctic species
very distinctly have their highest frequency in the low-arctic region.
These are designated with A,, a term which thus does not correspond,
as A, does, to OSTENFELD’s terms (1926).

Type A,T comprises low-arctic species which in the north are
thermophilous, and in most cases grow inland, in the south keep clear
of the parts that are warmest in summer (in Greenland the birch-forest
region in the south, cf. fig. 136, second row from top). No doubt many
of them are to be found in the birch forests, but are most frequent in
the mountains or on the arctic outer coast. Fifteen species are placed
to this type, viz. No. 17 (Woodsta ilvensis var. rufidula), 121, 190 (Phyl-
lodoce coerula, fig. 89, NB. possibly an A,TO, type), 196 (Empetrum
hermaphroditum), 197, 214, 230, 293, 334 (Carex Lachenalii), 335, 34H,
346, 352, 383 and 386 (Tofieldia minima). Near to these species is Bart-
schia alpina, though this is placed to S,T.

A large number of species come in under the term low-arctic-con-
tinental (A,C, see fig. 136 upper and second row); of this type there are
25: Nos. 17 (Woodsia ilvensis var. alpina), 20, 40, 47, ?64, 90 (Arabis
arenicola), 101, ?106, 122, 182 (fig. 82), 2184, 195, 205, 217 (Pedicu-
laris lapponica, see fig. 97), 267, 280 (Agropyrum violaceum var. latiglume),
289 (Calamagrostis arundinacea var. purpurascens, see fig. 118), 301, 327,
338 (Carex microglochin fig. 122), 342 (Carex pedata fig. 124), 356 (Carex
supina fig. 127, NB. A,C,), 360, 368, 372 (Juncus castaneus fig. 130).

On fig. 136 are shown two different types of A,C-distribution: a
type occurring both in East Greenland and West Greenland, and a type
occurring only West Greenland. To the former belong e. g. all the above
examples, to the latter species such as Egquisetum scirpoides and Vac-
cintum vitis idaea var. minus, as well as some species occurring in West
Greenland, mostly inland, north of 64° and south of about 72° (including
Arabis Hookert (see p. 100), Ranunculus lapponicus, which in West Green-
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land occurs mostly in the interior, southwards only in the interior,
and has a wide distribution in Canada and Siberia, and in Scandinavia
occurs only inland (from Dalecarlia to Lapland and the interior of Fin-
mark), and Artemisia borealis (see map. 66 in FErRNALD 1925 a)). Low-
arctic, distinctly continental species such as these, possibly requiring a
high absolute temperature in summer, have no great chances of occur-
ring in East Greenland south of 70°, but should perhaps be able to
grow in the interior of Scoresby Sound. Therefore their absence in Fast
Greenland in some cases must be concerned with the history of their
immigration, just as the absence of an east-coast continental low-arctic
species like Draba repens in West Greenland.

The following species may be called low-arctic-oceanic (A,0): Nos.
36 (Salix herbacea), 42, 54 (Cerastium cerastioides fig. 36), 60, 146 (the
small-flowered Potentilla Crantzit), 156 (Stbbaldia procumbens), 185 (Cas-
siope hypnoides, fig. 84), 189 (Loiseleuria procumbens fig. 88), 219 (Veronica
alpina), 220, 234, 244, 246 (Gnaphalium supinum fig. 108) and 348 (Carex
rufina fig. 125), fourteen species in all. They are mostly suboceanic only,
for they often range well outside of the true oceanic regions (South and
Southeast Greenland, Iceland, Faroes, Scottish and West Scandinavian
mountains); in particular they have a wide distribution in the moun-
tains themselves in central parts of the continents, through this, as
already stated, is only natural, most mountains having patches of oce-
anic local climate. At their northern limit in Northeast Greenland most
of these species make their way out to the outer fjords or coast (cf.
fig. 136); more to the south in most cases they are also frequent in the
interior. GELTING is therefore less correct in describing them as south-
ern-oceanic species, in Greenland mainly associated with the coastal
parts. A few at their northern limit also seem to be thermophilous;
for instance, Salix herbacea is not a distinctly coastal plant there; in
this way it forms the transition to the next group, which is termed
A,TO and comprises some few species which at the northern limit are
clearly dependent on summer warmth and the conditions of ocean-
ity and continentality; these are species such as No. 89 (Arabis alpina
fig. 48), 282 (Agrostis borealis, fig. 110), 376 (Juncus trifidus), and, more
doubtful, No. 111 (Draba rupestris). Possibly Phyllodoce coerulea also
belongs to this group. Nos. 282 and 376 are very frequent in low-arc-
tic regions with an oceanic climate, but at their northern limit in Sco-
resby Sound prefer the interior of the country; Arabis alpina and Phyl-
lodoce are frequent in the interior of that fjord, but more to the north
select luxuriant southern slopes a little way up the fjords, but not with
a continental situation (cf. fig. 136). A large part of the species enumer-
ated range farther north in East Greenland than in West Greenland,
which is only natural having regard to the fact that the oceanic eflect
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reaches farther north in East Greenland. As in this case rather southern
species are concerned (A,0 and certain A,TO), it cannot be the low
summer temperature at the outer coasts that governs the distribution
at the northern limit; it must be the degree of oceanity, combined
mostly with the hygric factors. This applies especially to the many
snow-patch plants, which in the mountains first and foremost depend
upon the amount of snowfall and subsequent evaporation.

3. The Widespread Arctic Types (Ay).

In many cases these correspond to the widespread arctic types of
PorsiLp and OsTeENFELD. The commonest widespread type is the arctic-
ubiquitous type. In Greenland it is mostly independent of a more or
less arctic, and a more or less continental climate. Now and then the
species become rare in the subarctic region of South Greenland, in other
instances they only become selective and rare in cold-temperate regions.
These species thus having no clear boundaries in Greenland, they cannot
be defined exactly and are designated with AX (widespread arctic,
indifferent), or A,I (widespread arctic, otherwise indeterminable); it is
possible, however, that a close investigation of their distribution in
southernmost Greenland might help to distinguish them more, for, as
already stated, some of them are already rare here (e.g. Sazifraga
cernua, S. opposttifolia, etc.). The following are typical ubiquitous-arctic
species: Nos. 27 (Lycopodium selago), 43 (Ozyria digyna), 456 (Polygonum
viviparum), 69 (Stlene acaulis), 169 (Chamaenerium latifolium), 319 (Tri-
setum spicatum) and 363 (Eriophorum Scheuchzeri). Species such as No.
95 Cardamine pratensis var. (see fig. 50), 208 JMertensia maritima (see
fig. 94) and others are designated as Ayl.

Naturally one would imagine that there are arctic, widespread
types, equally frequent or almost equally so in low and high arctic
regions, which also are continental. GeELTING (p. 282) says of seven
species that they are widespread in both North and South Greenland,
and everywhere most frequent inland. However, as will appear from
the foregoing analyses, Betula nana, Carex nardina, C. rupestris, (. ca-
pillaris (partly) and Calamagrostis arundinacea var. purpurescens are all
distinctly arctic and either A; or A, types; a species like Carez supina is
definitely more a low-arctic-continental than a widespread type. There
remains a species, No. 360 Cobresia Bellardi, which may be regarded
as an AyC type, which designation has also been applied to No. 191,
Rhododendron lapponicum?); this latter species is mainly found in the
interior of the country or on calcareous soil and alpine near the sea (Cape
Gustav Holm). Even on such a relatively continental coast as the arctic

1} No. 22, Equisetum varegatum may possibly be classified as an AC species too.
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coast of America it is a typical inland plant (dry tundra swamps inland,
see FriTs JoHANSEN 1924, pp. 37, 43, 44). In most cases, however, a wide-
spread-continental species in continental regions must be capable of
reaching right out to the coast, whereas in more oceanic regions it is
definitely an inland species; for this reason the expression “mainly
associated with the inland areas” as applied to widespread arctic species
(cf. GELTING 1. ¢.) is unfortunate, as in Greenland the continentality in-
creases with the height of the latitude; and indeed we find that no species,
capable of being characterized as oceanic-widespread, are associated with
the outer coast in both North and South Greenland. GELTING cites Cochle-
aria officinalis and Koenigia islandica, neither of which is particularly
connected with the outer coast in the oceanic region of Angmagssalik;
there is no doubt that in most cases it is a matter of low arctic-oceanic
species which in the northern continental parts of Greenland make
towards the relatively oceanic strip of the outer coast.

Altogether 33 species have been placed to the Ay, type: No. 18,
(the arctic types of Equisetum arvense), 22, 27, 43, 45, 52, 65, 69, 71,
80, 81, 94 ,95, 96, 123, 125, 127, 128, 130, 169, 193, 208, 298, 312, 316,
319, 333, 363, 370, 377, 378 besides Nos. 191 and 359.

4. Subarctic Species with Wide Distribution Northwards.
(S;-Types).

On fig. 136, rows second from top and second from bottom, are
two types which are characterized as subarctic-continental (S,C). The
species concerned are associated with the interior of Southwest Green-
land, where there are large areas with a Jow-arctic-continental climate;
a few of them also range over to the east coast, where they occur spor-
adically in certain inland areas; in Greenland the S,C species rarely
range farther north than to 71°; they have their greatest distribution
in subarctic regions. The following nine species have been placed to this
type: Nos. 26 (Lycopodium complanatum), ? 37 (Salix uva ursi fig. 30),
38 (Alnus crispa, fig. 29), 91 (Arabis Holboellt fig. 49), 109 (Draba aurea),
327 (Carex capillaris var.), 331 (Carex gynocrates, ? S,TC,), 345 (Carex
pratensis) and 391 (Orchis rotundifolia).

Of all the distributional types dealt with, Type S,T is richest in
species; it is the subarctic, widespread type which northwards is ther-
mophilous (cf. T. B. 33 a, pp. 19—20). In the north these plants prefer
the most genial and the warmest localities, which mainly lie in the in-
terior; their northern limit is higher in West than in East Greenland
and thus roughly follows the July isotherms. The S,T type is the complete
contrast of the A,T type (see fig. 136). It has a total of 59 species: Nos.
2, 3, 14, 18, 24, 31, 39, 41, 70, 82, 110, 145, 149, 153, 154, 168, 173,
175, 180, 181, 188, 192, 194, 203, 206, 210, 221, 223, 224, 225, 228, 229,
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231, 235, 245, 2b2, 253, 274, 278, 283, 286, 290, 291, 295, 296, 311,
325, 326, 328, 329, 337, 362, 375, 379, 380, 382, 387, 389, 390. The fol-
lowing may be named as examples: No. 2 (Botrychium lanceolatum
fig. 16), 24 (Lycopodium annotinum fig. 25), 168 (Chamaenerium angusti-
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Fig. 136. Schematic figures to illustrate some of the most important distributional
types referred to in the text. The triangles represent Greenland; the inner triangle
limits the inland ice. The black portions indicate the area of the plants or the region
in which the species are most frequent. These areas are examples of the distributional
types referred to; many other combinations of types requiring continentality, ocean-
ity and warmth are possible. There are no sharp boundaries between the types; the
A,T type is combined through quite a number of different \,CT types with the A,C
tvpe, the S,T type through S,TO types with S,0, etc.

folium fig. 75), 180 (Angelica archangelica fig. 81), 338 (Carex Macloviana
fig. 121). Most of the species range two to three degrees of latitude higher
to the north in West than in East Greenland, and in respect of some
the difference in their northern limits on the two coasts is still greater
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(e. g. Luzula parviflora), whereas for others there is hardly any difference
(Lycopodium annotinum fig. 25, Pinguicula vulgaris fig. 101); finally,
some few occur only in W. G. (e. g. Oxycoccus) or are extremely rare in
East Greenland (e.g. Epilobium palustre fig. 19, Ranunculus reptans
fig. 46). The occurrence of these latter mainly in West Greenland shows
that for subarctic-thermophil species that area is much more favourable
than the greater part of East Greenland. On the whole it is possible
that some of the species which do not follow the July isotherms exactly,
are in their distribution dependent on climatic factors which at present
are unknown to us or have not been investigated in Greenland (for
example, the number of days in which a certain minimum temperature
is exceeded, and the number of days on which a certain maximum
temperature must necessarily be exceeded; cf. Exquist’s works?)); in
other cases it may be that a difference in races in a species in West and
East Greenland has some bearing on the subject, and in other cases the
distribution is governed by topographical differences on the two coasts,
or by historical factors. It will be understood that, like the other distri-
butional types, the writer’s S,T type is not sharply limited or sharply
defined, and without doubt contains several sub-types which will provide
an interesting study for the future.

Fifteen species have been grouped as subarctic-oceanic, with a
wide distribution northwards (S,0); they are No. b (Asplenium viride
fig. 18), 118 (Sedum annuum fig. 54), 119 (Sedum roseum fig. 53), 133
(Saxifraga stellaris fig. 57), 136 (Alchemilla alpina fig. 59—60), 140
(Alchemilla filicaulis fig. 64), 162, 166 (Viola palustris fig. 73), 170 (Epi-
lobtum anagallidifolium fig. 77), 174 (E. lactiflorum fig. 78), 209 (Thymus
serpyllum var. fig. 95), 248 (Hieracium alptnum fig. 109), 294 (Deschamp-
sia alpina fig. 114), 222 (Carex atrata fig. 120), 353 (Carex stylosa fig.
123). This distributional type forms a fine contrast to the arctic-con-
tinental types (cf. fig. 136). The northern limits of the species do not
follow the July isotherms, but the January isotherms and the annual
rainfall curves; No. 162 Callitriche hamulata alone has a wider distri-
bution in West than in East Greenland, though this may be due to
orographic factors; possibly this type should be placed to the S,TO type.
Of the species named, Asplentum viride in Greenland seems to have a
distribution more oceanic than outside that country (especially south of
it); perhaps its distribution is comparable with that of the Mediterranean-
Atlantic species (e. g. Ilex aquifolium).

A type rather more frequent than S,0 is intermediate between that
and the S,T type; it is termed S,TO (see fig. 136, row second from bot-
tom). Wheras the great majority of S,0 species have their northern
limit higher north in East Greenland, that for most S,TO species is at the

1) Quoted e.g. in LancLeT, 1935,
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same level in both East and West Greenland. In many cases, however,
the frequency limit is more northerly in East Greenland. The S,TO type
stands out from the species of type S,T which have northern limits
in about the same latitude in East and West Greenland, in that north-
wards in West Greenland the species have a predilection for the outer
regions. It is assumed that at their northern limit these species are more
dependent on a high summer temperature than the S,0 species; in
extreme cases this requirement of summer warmth results in the species’
ranging farthest north in West Greenland; but that they are oceanic
is revealed by the fact that they are missing in the interior in the north
of West Greenland (for example No. 61 Minuartia groenlandica, 179
Cornus suecica (fig. 80), 389 Habenaria albida var.). Some of the species
are dependent on certain degrees of oceanity in Greenland only (only
northwards are they oceanic — compare the Ilex type); in particular
there are a number of subarctic-temperate woodland plants, which
doubtless require a certain humidity in the atmosphere to thrive (No.
12 (Dryopteris Linnaeana fig. 21), 13 (D. phegopteris), 75 (Coptis groen-
landica fig. 40), 183 (Pirola minor fig. 83) and possibly a plant such as
391 (Lustera cordata fig. 135). The S,TO type has been given 26 species,
viz: Nos. 12, 13, 15 (Polystichum lonchitis fig. 22), 23 (Lycopodium
alpinum), 28, 50, 61, 66, 74 (Viscaria alpina fig.39), 75, 86, 120, 137,
138 (Alchemilla glomerulans), 146 (large-flowered type of Potentilla
Crantzit), 179, 183, 204 (Gentiana nivalis fig. 93), 222 (Veronica fruti-
cans fig. 100), 240, 265, 273, 299, 304 (Phleum alpinum fig. 118),
365 (Scirpus caespitosus var. fig. 128) and 388.

5. The Subaretic-Cold-Temperate Types (S,).

Only one species is considered to be S,C, subarctic-continental,
with a range practically restricted to subarctic regions. This is No. 9,
Cystopteris montana. Here it must be borne in mind that the S;T type
presumably conceals a number of continental species (for example No.
198 Primula egaliksensts) which are inseparable from the most thermo-
philous plants, because the most subarctic and warm region in Greenland
is also continental or subcontinental. Future workers in South Green-
land should examine the possibility of separating more S,C species
than this one individual.

The subarctic-temperate-thermophilous species (S,T) are mainly
associated with the birch-forest region and its immediate neighbour-
hood, and parts (the best) of the Alnus region. A few species are some-
times quite isolated in their occurrence in subarectic spots rather more
to the north. A total of 46 species are placed to this type: Nos. 1, 4,
10 (Dryopteris filix mas fig. 20), 19, 21, 25 (Lycopodium clavatum fig. 18),
41 b (Betula pubescens var.), 46, 49, 53, 73, 114, 116 (Drosera rotundi-
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folia), 135, 144, 157 (Sorbus decora), 158 (Lathyrus maritimus fig. 71),
159, 164, 165, 198, 200, 202, 207 (M enyanthes trifoliata (?Sy)), 218, 226,
227 (Galium triflorum fig. 96), 233, 247, 250, 254, 255, 276, 281, 284,
315, 330 (Carex Goodenoughii), 341, 343 (Carex polygama), 347, 355,
364, 366, 367, 371, 373 (Juncus filiformis fig. 131).

Some species which are distinctly subarctic, and in Greenland
associated with the most oceanic regions (parts of Southeast and South
Greenland) are reckoned as S;0 types. Some of them are oceanic out-
side of Greenland too, others only in Greenland (Nos. 302 Nardus stricta
fig. 117, 287 Anthoxanthum odoratum fig. 112, 117 Sedum acre fig. 52).
In the most northern parts of Norway the latter is an outer-coastal
species and therefore is more truly of the “/lez-type”; the first two are
assumed to have become oceanic during their immigration to Greenland
(see p. 269). The other S;0 species are Nos. 6 (Athyrium alpestre fig. 19),
29 (Isoétes echinospora), 30 (I.lacustre fig. 29), 115 (Subularia aquatica
fig. 51), 160 (Polygala serpyllacea fig. 72), and 374 (Juncus squarrosus
figs. 130 and 132), 9 species in all.

Some species, which seemed to be dependent on both oceanity and
high summer warmth, are termed S,TO (compare S,T0O). In South Green-
land such species are often most common in the coastal areas and indeed
in some cases do not occur in Southeast Greenland (cf. fig. 136, bottom
row, which gives a schematic plan of the distribution of Streptopus
amplexifolius, the best representative of the group). The term S,TO is
often allotted mostly on account of the total distribution, for with our
present knowledge the Greenland distribution is not sufficiently elucid-
ative. This type includes Nos. ? 67, 68, 76, 139, 177, 178, 336, ?358, 384
and ?155 (10 species). Of these, Nos. 384 (Streptopus amplexifolius fig. 134),
155 (Rubus sazatilis) and 139 (Alchemilla minor) seem to be of those
which are oceanic only in the north; of Nos. 68 (Sagina procumbens),
76 (Ranunculus acer fig. 47) and possibly 358 (Carex viridula) it is assumed
that in the course of their migration to Greenland they have become
oceanic to some extent (see p.269).

6. Southerly Species with Cosmopolitan or very wide
Distribution (Sy).

This category includes the following 9 species: Nos. 8 (Cystopteris
fragilis), 85 (Ranunculus trichophyllus var.), 176 (Hippuris vulgaris),
213 (Limosella aquatica), 262 (Matricaria inodora), 275 (Potamogeton
filiformzis), 279 (Triglochin palustre), 300 (Festuca rubra) and 311 (Poa
alpigena).

A number of species have been designated with I (indeterminable);
they consist of three A;I (Nos.129 Saxifraga Nathorsti, 201 Armeria
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“sibirica”, 362 Eriophorum polystachyum var. tristis), twelve A,I (Nos.
33, 34, 77, 131, 151 (Potentilla ranunculus), 264, 307, 310, 322 (Carex
alpina fig. 119), 325, 311, and the arctic type of Honckenya, No. 56).
Three species which plant-geopraphically have many points of similarity
(Nos. 100 Draba crassifolia, 238 Antennaria Porsildii fig. 105, and 242
Erigeron unalaschensis) had to be designated as A,,I, for they were
neither distinctly high nor distinctly low arctic, and northwards were
found along the outer coast, whereas southwards it was mostly in
the interior. Perhaps they form a separate type which in time will
become clearer. Four species have been termed only AI (Nos. 350,
351, 354 and 361 (Ertophorum callitriz)), nine regarded as S,I (Nos.
35, 141, 161, 163, 167 (Viola Selkirkii fig. 74), 249, 277, ?317, 320),
seven as S;1 (Tarazaca and Hieracia), Nos. 251, 256, 357, 258, 25Y,
260 and 268), and three merely SI. (Nos. 269, 271, 272). In all, 41
indeterminable species, though many other uncertain species are marked
with ?

Biological Distributional Types in Relation to their Immigration
History and the Climate of Past Ages.

Those species which are not distinctly circumpolar, and in Green-
land are close to or reach their eastern or western boundary, must in
most. cases be assumed to have immigrated to Greenland from east or
west. Let us first examine the migration routes. Whether we believe in
land bridges or in WEGENER’s theory, or imagine that conditions formerly
were almost as they are today, two migration routes from the east come
into question, a northeasterly one via Spitzbergen or North Norway,
and a southeasterly one via Scotland, the Faroe Islands and lccland.
From the west there are several possibilities; we might imagine an
immigration from Ellesmere Land, Baffin Land, Labrador, and perhaps
from Newfoundland. We shall then notice that most of the routes from
the west — and the shortest ones — run from continental regions via
continental regions to West Greenland; only the very long route from
Newfoundland direct to South Greenland touches suboceanic regions.
On the other hand the route from the southeast via Iceland and the
Faroes is distinctly an oceanic route. That via Spitzbergen runs through
a high-arctic region which in the southwest is slightly oceanic, but
otherwise almost continental (cf. fig. ).

Turesson (1931) pointed out how great a difference there can be
in the biotype-content of a species in two different regions within its
distributional area. And in the present Chapter Three reference is made
to several differences between the mode of occurrence in and outside of
Greenland. When a species migrates, every time it comes to a new
region it is liable to be deprived of the biotypes which do not suit the
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conditions there. On migrating westwards in Europe the more continental
biotypes will gradually be suppressed by the more oceanic biotypes.
If this migration were to be continued on over the Faroes, Iceland,
Greenland to Atlantic Northeast America, the plants would be exposed
to very extreme conditions as to oceanity; in other words, it would be
an oceanic race that reached Greenland and East America, and con-
versely, they would be oceanic types that reached Western Europe if
a migration via the oceanic islands came from the west. The following are
some examples of species which in Eurasia are not oceanic or only slightly
50, but in Greenland or East America have a pronouncedly oceanic
distribution?).

Sagina procumbens. See p. 83.

Ranunculus acer. See pp. 87, 88 and 97.

Thymus serpyllum s.1. See pp. 168 and 170.

Agrostis canina. See p. 203.

Anthozanthum odoratum. See p. 204.

Nardus stricta. See p. 213.

Juncus bulbosus. Fig. 133, p. 247.

Potentilla procumbens. Map 28 in FErnaLp 1929.

Montia rivularis. Map 29 in FErnaLp 1929.

Calluna vulgaris, which in Newfoundland occurs as a separate race called

Calluna atlantica SEEMAN (see FErNaLp 1926, p. 52).
Conversely, the following species which in America are very wide-

spread are more distinctly oceanic in Europe:

Spiranthes Romanzoffiana. Map 39, FErnaLp 1929.

Eriocaulon septangulare. Map 40, FErRnaLD 1929,

?Carex viridula. See p. 238.

As immigration to Greenland from the west in most cases did not
proceed via oceanic regions, but from continental to continental regions,
we find no example of an ecological transformation of the species on
that migration. On the contrary, it is probable that a biotype group
migrating to West Greenland from East America, on moving north
about Greenland’s inland ice will lose the more southerly and oceanic
biotypes, whereby the Northeast Greenland race will become distinctly
high-arctic-continental, whereas the West Greenland race will become
more arctic-ubiquitous (see for instance under Pirola grandiflora, fig.
82, and Htierochloé alpina pp. 212—213). Along the route from the east
via Spitzbergen (or North Norway, see later) there also seems to have
been an elimination of more southerly-oceanic types; see e. g. the writer’s
suppositions concerning the Greenland Dryas octopetala and Minuartia
stricta.

1) Hurtiéx 1928, refers to the distribution of a number af American species
on Kamchatka; there they seem to be associated with the most oceanic regions,

a circumstance which, as regards some species, may perhaps be comparable with
the point under discussion above.
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Furthermore, there is no doubt that very great importance must
be attached to the elimination of biotypes which it may be assumed, took
place under climatic conditions other than those of today, especially
during the Glacial Age. Often the loss of biotypes may have been sustai-
ned both during migration and during the Glacial Age. In this connection
the so-called West Arctic group is interesting; a species like Carex
scirpoidea, which has a wide distribution in Greenland and America,
in Norway has been found at only one inland locality; KGKENTHAL (see
NorpHAGEN 1935, p. 158) considers the Norwegian plant to be a separate
European variety which presumably can be separated ecologically from
the total population of the species. We find the same thing in Arenaria
humifusa and Stellaria longipes, which according to NorpuacEN (l. c.)
in Norway are not so polymorphous as outside of that country. Accord-
ing to NorpHAGEN the West Arctic group consists mainly of ecological
specialists; in regard to the multiplicity of ecological features of the
species, too, there seems to have been a reduction in certain cascs;
just think of species like Pedicularis flammea, Campanula uniflora and
Rhododendron lapponicum, which like Carex scirpoidea have a very wide
distribution in America and Greenland, but in Norway and Sweden are
restricted to certain parts, and are regarded as ecological specialists more
than in the west.

Large numbers of the Greenland relic distributions are also capable
of explanation on the basis of the theory of an ecological change of
the species during the Glacial Age; take for instance the East Greenland
relic stock of Saxifraga tricuspidata (p. 121), which seems deprived of
biotypes suitable for further diffusion in East Greenland in the present
day, or the Greenland Arctostaphylos alpina which, compared with all
the biotype material of this species, seems to be distinctly continental;
Betula nana, which in Greenland does not reach the south, whercas in
Scandinavia it occurs as far south as to Smaland, and many other cases.

The immigration of the species presumably having taken place over
long periods, it is of interest to realize that in former times the climate
must also have been oceanic in the island chain of Iceland, Farocs,
British Isles. If we assume that there was a land-bridge from East
Greenland to Scotland, that would mean the preclusion of the Gulf
Stream effect north of that land-bridge and, compared with nowadays,
an increased Gulf Stream effect along the south coast of that bridge.
And if at the beginning of the Quaternary period the continents lay
nearer to one another than they do now (WEGENER’s theory, see fig. 33
in NORDHAGEN, 1. ¢.), that circumstance would presumably also involve
increased Gulf Stream effect (especially of the branch running west,
the Irminger current) on Iceland and Southeast Greenland particularly
(cf. the map in TuoropDSEN 1914, p. 268), and a reduction of the effect
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north of the island chain of Greenland, Iceland, Faroes and Scotland.
The northeastern immigration route (Scoresby Sound—Jan Mayen—
North Norway) would thus become more continental, which is of impor-
tance to our comprehension of the immigration of the west-arctic group
to Norway (to some extent this group consists of continental neutro-
basophilous species), and to the immigration of easterly continental species
to Northeast Greenland. If the lands have lain closer together than they
do now, immigration from America to Greenland must have proceeded
via continental regions as it does now. All in all, it may be said that
the climate along the immigration routes in most cases then must have
been like that of today, provided that the climate permitted plant
immigration at all. It may have been rather colder or rather warmer,
but still continental on the western route and oceanic on the south-
eastern route. The northeast route alone can have had a climate very
different to the present one.

It will be clear that the effects of migration routes and of former
climates on the formation of races represent a great difficulty when
one attempts to group a flora in biological distributional types such as
those referred to. On the other hand, the study of the biotypes and
races of the species in various parts of the world will be of significance
to our understanding of many matters connected with the species
which otherwise would be quite a riddle; such studies may also lead
to the comprehension of many circumstances connected with the very
process of race and species formation.

The Various Biological Distributional Types Contained in
Easterly and Westerly Elements of the Flora.

By easterly species we understand here a species whose main distri-
bution 1s Eurasiatic, extending westwards to Greenland or easternmost
North America. By a westerly species is to be understood a species
with its main distribution in America (in some cases including East
Asia) and ranging eastwards to Greenland or westernmost Eurasia.
Accordingly, between the South Coast and Scoresby Sound we have the
following westerly species (a ? before the name means that the species
is not definitely westerly).

11. Dryopteris fragrans. A,C. 5. Coptis groenlandica. S,TQO,.
38. Saliz arctophila. A,l. 90. Arabis arenicola. A,C.

31, — wwa ursi. 5,Cy(?). 91. — Holboelli. S,C,.

38. Alnus crispa. S,C(?). 92. Braya glabella. A,C,.

61. Minuartia groenlandica. S,TO,(?). 100. Draba crassifolia. A,.,lL

64. Sagina caespitosa. A,C,. 109. — aurea. S.C.

70. Stellaria calycantha. S,T?!). 134. Saxifraga tricuspidata. A,C.

1) Regarded as continental by Bryrr, 1882.
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135. Parnassia Kotzebuei. S,T. 241. Erigeron compositus. A,C.
142. Dryas integrifolia. A,C. ?242.  — wunalaschensis. Ayl
145. Potentilla pacifica. S,T. 267. Tarazxacum lacerum. A,.,C.
152, — rubricaulis. A,C. 270. — phymatocarpum. A,TC.
153. — tridentata. S,T. 278. Potamogeton tenuifolius. S,7T.
157. Sorbus decora. S,T. 281. Agropyrum violaceum var. virescens.
161. Callitriche anceps. S,l. S,T (C?).

164. Viola labradorica. S;T. 289. Calamagrostis arundinacea var. pur-
174. Epilobium lactiflorum. S,0. purascens. A,C,.

178. Cornus canadensis. S,TO. 320. Vahlodea atropurpurea. S,l.
?182. Pirola grandiflora. A,C,. 329. Carex deflexa. S,T.

188. Ledum groenlandicum. S,T. 331. — gynocrates. S,C,?

191. Rhododendron lapponicum. AC. 337. — Macloviana. S,T.

?195. Vaccinium vitis idaea var. A,C,. 340. — nardina. A,C,.

198. Primula egaliksensis. ST (C,?). 344, — pratensis. S,C.

214. Pedicularis flammea. A,T (C,?). 352. — scirpoidea. A,T.

218. Rhinanthus groenlandicus. S,T. 363. — stylosa. S,0,.

221. Veronica Wormskjoldii. S,T. 358. — wiridula. S,TO.

225. Plantago juncoides var. S,T. 375. Juncus subtilis. S,T.

226. Galium Brandegeei. S,.,T. 385. Tofieldia coccinea. A,C,.
227, — triflorum. S,T. 389. Habenaria hyperborea. S,T.
232. Campanula uniflora. A,T. 391. Orchis rotundifolia. S,C,.

237. Antennaria labradorica. A,C.

In addition, Nos. 169 Chamaenerium latifolium (Ay), 291 Calama-
grostis Langsdorfii (S,T) and 384 Streptopus amplexifolius (S, TO) may
possibly be placed to the westerly group, and perhaps No. 208 Mer-
tensia maritima (Ay) too. Finally, there are No. 235 Antennaria groen-
landica (S,T (C?)) and 151 Potentilla ranunculus (A,l), both of which
seem to occur in America but otherwise have their main distribution
in Greenland. Something of the same kind applies to No. 252 Hieracium
groenlandicum (S,T), which, however, as regards origin has certainly
emanated from easterly types.

Of easterly species we have the following in the flora region
examined :

41 b. Betula pubescens. (var.) S;T (?0,). 117. Sedum acre. S,0(?).

51. Arenaria ciliata var. pseudofrigida. 118. — annuum. S,0.
A,T. 120. — willosum. S,TO.
54. Cerastium cerastioides. A,O. ?126. Sazifraga hieracitfolia. A,T.
62. Minuartia stricta. A,C. NB. wide distribution in Am.
68. Sagina procumbens. S,TO. 133. Sazifraga stellaris. S,0.
4. Viscaria alpina. S,TO,. 136. Alchemilla alpina. $,0.
76. Ranunculus acer. S,TO,. 137. — acutidens. S,TO.
1. - auricomus. var. A,l. 138. — glomerulans. S,TO.
79. — glacialis. A,0,. 139. — minor. 8$,TO.
89. Arabis alpina. A,TO. 140. — filicaulis. S,0.
101. Draba repens. A,C,. 143. Dryas octopetala. A,TC.

107. — altaica. A,C.(?). 146. Potentilla Crantsit. var. A,0,.
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146. Potentilla Crantsii. var. S,TO (?) 263. Tarazacum arcticum. A,T.

155. Rubus sazatilis. S,TO(?). 264. — brachyceras. A,l.

160. Polygala serpyllacea. S,0,. 268. — maurostylum. S,1.

162. Callitriche hamulata. S,0,. 269. — naevosum. Sl.

165. Viola montana. S,T. 271. — purpuridens. SI.

166. — palustris. 8,0,. 272.  — rhodolepis. Sl.

171. Epilobium arcticum. A,0,(?). 283. Agrostis canina. S,T (?0).

180. Angelica archangelica. S,T. 287. Anthoxanthum. odoratum. S,0.
?203. Gentiana dentosa. S,T. 294. Deschampsia alpina. S,0.

204. — nuvalis. S,TO,. 299. Festuca vivipara var. hirsuta. S;TO?
209. Thymus serpyllum (var.). S,0. 302. Nardus stricta. S,0.

219. Veronica alpina. A;0,. 308. Poa alpina var. vivipara. A;04(?).
220. — pumila. A,0,. 315. Puccinellia maritima. S,T.

222. — fruticans. S,TO,. 322. Carex atrata. S,0,.

234. Antennaria alpina. A,O,. 332. — parallela. A,C.

244. Erigeron uniflorus. A,0,. 336. — Lyngbyei. S,TO.

245. Gnaphalium norvegicum. S,T. 341. — panicea. S,T.

246. — supinum. A,0,. 374. Juncus squarrosus. $5,0,.

248. Hieracium alpinum. S,0. 376. — trifidus. A,TO,.

The following species whose total distribution is incompletely known
seem easterly:

36. Salix herbacea. A,O,.

111. Draba rupestris. A,TO, (?).

202. Gentiana aurea. S,T.

205. — tenella. A,C, (?).

295. Deschampsia flexuosa. ST (0,?) which seems to be missing
in West America.

298. Festuca vivipara. AyX.

317. Puccinellia retroflexza. S;1{A,I?).

Amphiatlantic, but rather with a somewhat wider distribution in
Eurasia than in America-Greenland:

240. Erigeron borealis. S,TO.
348. Carex rufina. A,O.

Finally, the 11 Hieracium species (referred to on pp. 196—197) which
are endemic in Greenland, may certainly be regarded as easterly types,
for presumably they came from closely allied European Hieracia. Of
these one is S,T, three are S,T, and seven are SI.

From Table 9, which compares the biological distributional types
of the easterly and westerly species, appears the remarkable circumstance
that the easterly element mainly consists of oceanic types (53.7°/,) and
that the westerly element is made up mainly of continental types (37.5 ¢/,)
and types requiring summer warmth (34.4 °/,). The percentile differences
are so great that the main result can scarcely be doubted, even if the
figures will be altered somewhat when our conception of the distri-

108 18
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Table 9.
Easterly species Westerly species
Biological distributional types (82 in all) (64 in all)

No. °% | No. R
ST ST 14 171 22 34.4
Si0 480w e wsswmsrsmmevammesswssmases 15 18.3 2 3.1
SITO4S,TO oo 14 17.1 5 7.8
Si04- 830 svsnmnismessmmussmms i mwsssmaysn 0 0.0 7 10.9
AT 0 0.0 2 3.1
AgOucvoicssmmasnim s o s 5mm s o5 £ 8 900 5 8 50 £ 58 9 10.9 0 0.0
ATO oo 3 3.7 0 0.0
KO ot AgglCivi vsmessnmmiesomiimmssomarin 2 | 24 6 9.4
AT e 3 | 37 1 1.6
B0 . 550 5000 5 5908 5 5 599 5 5 Bimd & 6 9 £ 3 598 £ 5 3 3 3.7 0 0.0
ATC (o 1 1.2 1 1.6
RiCc o s 2 5508 83 0+ it T 6 S50 65 548 B § 58 £ 8 Wiaka 3 3.7 10 15.6
A s s omws s wows s avug s o mm e sy bov o g 5055 s S 6 1 1.2 2 3.1
ATHST e 14 17.1 6 | 94
R k- BT T S PR T 55 67.1 38 59.4
B s 55 v & & v 0 3 o0 3 5 5000 6 5 S § § 0 6 6 NN S 8 AR E 16 19.5 9 14.1
. S P T T T TT 10 12.2 12 18.1
O 4 TO (it e 44 53.7 7 10.9
CH4 TC o 6 7.3 24 37.6

butional types of the species becomes more correct. The result agrees
with the circumstance referred to in the foregoing, that it was mainly
continental and thermophilous species that were able to reach Greenland
from the west, and oceanic species from the southeast. The few oceanic
species that are westerly are all southerly, and none are euoceanic. Con-
ceivably they immigrated along the route Newfoundland-Greenland. The
few easterly continental species are all northerly and possibly immigrated
to Northeast Greenland under more continental conditions (sec p. 271)
at the same time as Sazifraga tricuspidata, Arabis arenicola, A. Ilolboell
and Dryopteris fragrans came eastwards to Scoresby Sound and the
west-arctic species came eastwards to Scandinavia.

The oceanic distributional types being based to a great extent on
the fact that the species concerned have a relatively wide distribution
in East Greenland compared with West Greenland, it may be objected
that this distribution need not necessarily be governed by climate, but
may be due to the simple fact that the species reached East Greenland
first, and West Greenland later, hence they spread most in East Green-
land; in that case these species should still be capable of growing much
farther north in West Greenland than they actually do. The writer’s
conception that the wide distribution in East Greenland is mainly con-
ditioned by a more oceanic climate there can, however, be defended by



II Biological Distributional Types in the Flora of Greenland. 275

the following facts: 1) We know several species which have the same
wide distribution in East Greenland but which are not easterly (Sedum
roseum, Epilobium anagallidifolium, E. lactiflorum (westerly?), Carex
stylosa (westerly), Phleum alpinum, Asplenium viride, Athyrium alpestre).
2) We know of distinctly easterly species which in Greenland have the
typical ST distribution (with their northern limit farthest north in West
Greenland): Angelica archangelica, Viola montana, Gnaphalium norvegicum,
Hieracium hyparcticum. 3) A large number of the easterly species now
and then have very sporadic localities northwards in West Greenland,
more northerly than the northern limit in East Greenland; in other
words, only their frequency limit is most northerly in East Greenland
(see for example Saxifraga stellaris and Deschampsia alpina). This tends
to show that these easterly species in West Greenland immigrated into
the country as far north as they possibly could have done, but that
the climatic conditions have the effect that in the north of West Green-
land they become extremely rare and restricted to a few spots with a
more oceanic microclimate. There is no doubt that for a number of the
S,TO species South Disko is an isolated northern oasis, where conditions
are not so continental as in corresponding parts of the mainland in
West Greenland. On the mainland these species range to about 65—67°,
whereafter they only occur again on Disko in 69° (see Dryopteris Lin-
naeana, fig. 21, Polystichum lonchitis, fig. 22, and Pirola minor fig. 83).
A species such as Alchemilla alpina may possibly have spread to South
Disko earlier, but being unable to thrive there it disappeared. 4) A large
number of the easterly species mentioned have also reached East America,
where they occur mostly in areas of oceanic character (i. e. relatively
southerly); in Greenland some of these distinctly range farthest north
on the east coast (for instance Alckemilla filicaulis and Nardus stricta).
If they succeeded in spreading to East America, they should certainly
have been able to spread to their climatic northern limit in West
Greenland. 5) Finally, it may be stated that in quite a number of
cases it turned out that the species which have the widest distribution
in East Greenland, have an oceanic distribution in Eurasia and America
(see e. g. Subularia aquatica, Alchemilla alpina, Viscaria alpina, Sedum
annuum, S. roseum, Ranunculus glacialis, Polygala serpyllacea and Juncus
squarrosus).

In the same way it may be said that the striking number of contin-
ental species in the westerly group is due to the fact that the writer often
has taken wide distribution in West Greenland as a criterion of continental
distribution, and that this wide distribution may first and foremost be
traced back to the immigration history. The writer’s view that the wide
distribution of many westerly species in West Greenland is due to a cli-
matic concordance between the mainland of North America and West

18*
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Greenland, is supported, however, by circumstances corresponding to
those touched upon above when dealing with the oceanic easterly
species. For example, we see that not a few of the continental westerly
species have reached continental parts of East Greenland (these are
especially AC species, as for the SC species there are very few suit-
able localities in the narrow coastland in East Greenland south of 70%),
and others have got to Scandinavia (especially northwards and inland).
Next, it should be borne in mind that many of the species occuring only in
West Greenland, and mostly continental there, are circumpolar continental
types (Artemisia borealis, Ranunculus lapponicus, Equisetum scirpoides,
Lycopodium complanatum, Cystopteris montana, and possibly Lomato-
gonium rotatum). And finally, it has been found that those of the westerly
species which in America seem to be fairly independent of oceanity-
continentality, in Greenland are of the ST or AT type, and that the
species which are continental in America are continental in Greenland
too (Orchis rotundifolia, Carex pratensis).

On the whole it is obvious that in Northwest Europe, which is
under the influence of the Gulf Stream, there must be many more
oceanic types than in corresponding parts of America, where in its
turn there must be relatively more continental types. After reaching
Greenland both the westerly and the easterly elements have laid claim
to the regions suitable for them, the oceanic types in the south and
southeast, the thermophilous mostly in West Greenland, and the con-
tinental mostly in West and Northeast Greenland, and so on. On the
whole the writer has repeatedly found confirmation that in Greenland
the species have almost attained to the fullest possible distribution as
governed by climate and edaphic conditions, but only few evidences of
the opposite. And when in certain cases there was a distribution which,
in the light of our knowledge of the total distribution, seemed quite in-
comprehensible, the writer was more inclined to believe that the specices
concerned must have sustained a change of character on the way to
Greenland or during the Glacial Age there, than to believe that they
had not attained almost to their full distribution. Even a distribution so
irregular as that of Hieractum alpinum (fig. 109) may be mainly a
result of climate (it is almost limited by the 20° curve on fig. 3).

Finally, it may be said that in arctic regions the species would
often seem to spread very slowly, and that for this reason one
should not draw too far-reaching conclusions as to climatic require-
ments from the distributions as we find them now. The answer to
this is that even if we assume that for certain species diffusion
proceeds slowly, very slowly perhaps, it is the writer’s impression
that there has been time enough for an immigration of both rapidly
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diffusing and less rapidly diffusing species, as presumably the time
of the immigration of most of the flora lies farther back than is
usually imagined (see p. 320).

Biological Distributional Types and the Conception of
«“Centric Species”.

By centric species (cf. Tu. Fries 1913), Gerting understands
plants with a relatively small area which “hardly can be fully explained
on the basis of recent climatic conditions and routes of immigration”
(1934, pp. 261—264). They are divided into unicentric, bicentric and
tricentric species according to whether they have one, two or three
such areas in Greenland.

It will be seen from the foregoing that only in rather few cases has
the writer been compelled to resort to historical factors to explain the
distribution of the Greenland plants; an exception shall be made, how-
ever, for the indirect historical influence which lies in the aforemen-
tioned hypothetical loss of biotypes during migration and Glacial peri-
ods. If there has been a loss of this kind, the species may have become
changed ecologically (specialised) to such a degree that now they are
almost confined to regions which, climatically, agree with the climate
under which the loss of biotypes took place. If we take it that a species
survived the Glacial Age in the interior of a Northeast Greenland fjord,
it may during that period have lost all its subarctic and oceanic types;
then after the Glacial Age, when it spread, it would have a continental
distribution (see Arctostaphylos alpina in East Greenland). In that case,
however, its area limits would be just as climatically conditioned as
those of other species, and consequently it is not centric in GELTING'S
sense of the word. In other cases the species have reached Greenland
under climatic conditions which have almost ceased to exist in Green-
land now, or are to be found only in extremely few places; such species
may then be restricted to one or very few localities, but have a distri-
bution that is governed by the climate.

Fig. 136 shows some distributions which clearly may be climati-
cally conditioned but which, however, correspond entirely to some of
GELTING's unicentric and bicentric distributions. The difference in the
climates of West Greenland and East Greenland is so great that many
species limited to one of the coasts (“unicentric’’) may have a climati-
cally conditioned distribution. As a case in point, the writer does not
consider that in East Greenland there are climatic conditions for west-
coast species like Anemone Richardsonii, Artemisia borealis, Ledum de-
cumbens, Ranunculus lapponicus, Utricularia intermedia, and U. ochro-
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leuca. The bicentric species mentioned by GeLTiNG are also doubtful
in part: for example, the distribution of Arabis arenicola, Carex pedata,
Draba alpina, D. crassifolia and Pedicularis lapponica might just as
well be climato-edaphically conditioned as “centric”. The tricentric species
are scarcely distinguishable from the bicentric, as according to GeLTING
their area in West Greenland is in the main divided by Melville Bay,
where, however, hardly any botanical exploration has been made and
where there is scarcely any ice-free land. Of the “tricentric”’ species the
writer considers that Carex atrofusca, Eutrema Edwardsii and Tofieldia
coccinea on the whole have attained to their full climato-edaphic distri-
bution in Greenland.

There remain nevertheless a number of species which the writer too
would consider as having a distribution which first and foremost is
historically conditioned. These are, firstly, species which survived the
Glacial Age in one or several separate spots, from which for some reason
they have been unable to spread since then (genuine relics), and secondly,
species which immigrated to a certain area in Greenland but which, for
some reason or other (effective topographical obstacles, edaphic conditions),
were unable to spread to other suitable localities. To the first category the
writer would place Vahlodea atropurpurea and the Ranunculus auricomus
types and Arctostaphylos uva urst (cf. BécHEr 1937 a, p. 11); to the
second Sedum acre and Rubus chamaemorus, and possibly Pirola secunda.

There is little possibility of drawing any sharp line between “centric”
and non-centric species. The difference becomes blurred especially on
account of certain distributions which closely resemble “centric”, but
can be explained by climato-edaphic factors. Moreover, certain spec-
ies seem to be describable as “polycentric”, by which the writer under-
stands species whose area is split up into many small areas, corresponding
to their having survived the Glacial Age in many different places which
presumably were distinctly isolated from one another (see Carex alpina,
C. microglochin).

Without doubt, detailed studies of the occurrence of centric specics
in the few regions where they are to be found will in many cases lead to
some idea of their climatic requirements, and therefore perhaps it is
justifiable to speak as Gerting does (l. c., p. 282) of centric-oceanic
species and centric-continental species; nevertheless, there is an element,
of contradiction in these terms, and some of the species listed would
seem not to be “centric”. The writer having found only few cases where
he could rely upon a species’ really being “centric”, he has not dealt
with the centric species as a separate type. Now and then it was
possible by means of a study of the total distribution to place such
species in the writer’s system of distributional types. Those remaining
passed into the group of “indeterminables”.
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The writer would not venture to label even a species distribution
like that of Arenaria humifusa as centric. On considering NORDHAGEN’S
map (1935, fig. 5), it is difficult to rid oneself of the thought that this
may possibly be an A, ,C type which at the same time is neutro-basidi-
phil as regards edaphic requirements. This species is missing in oceanic-
arctic regions (East Newfoundland, South Greenland, Southeast Green-
land, Iceland, the Faroes, Scotland, Southwest Norway) and is rare in
the most high-arctic regions (arctic coast of America, North Greenland,
Spitzbergen). It ought to occur in the interior of Scoresby Sound
(which has not been well explored between 70°30" and 72°) and in the
interior of West Greenland north of 65° (where botanical research is
also defective); however, at both places the substratum consists mostly
of gneiss and therefore may be unsuitable for this species.

Biological Distributional Types and the Raunkizer
Life-Forms.

Like MoLrnoLm Hansen (1930), the writer has gone into the rela-
tions between distributional type and Raunkizr life-form. In order to
make the number of species as large as possible, some closely-allied
distributional types were put together in certain cases. The result is
shown in Table 10, which gives both the absolute figures and the per-
centages; behind the absolute figures are, in brackets, the figures which
may arise when the life-form of certain species is changed, for there are
some species which vacillate between Ch and H or between H and G,
or between Th!) and H (cf. Gram 1935).

As might have been expected, the table shows an excess of chamae-
phytes in the arctic groups, whereas the S-types have a high percentage
of F + N, HH, and Th, i. e. exactly according to MgLHOLM HANSEN’s
result (L. c. p. 33). It is worth noting that F + N, HH and Th are pro-
minent in the ST and STO types, the “thermophil” types. This again
reflects the well-known fact that arctic regions are rich in Ch, subarctic
poorer in these types (cf. Raunkizr 1934). However, no definite dif-
ference can be demonstrated regarding RaunkizeRr’s life-forms between
the O and the C types, which possibly means that RaunkizRr’s life-
forms in arctic regions are not affected much in their percentile com-
position by oceanic-continental factors. A difference can be found bet-
ween AC and AO types in the number of geophytes (7 against O);

1) A number of Greenland therophytes should certainly be placed to a separate
life-form, which might be called the annual hemicryptophytes. These plants do not
seem to survive any unfavourable season in seed form. Further investigation seems
called for.
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Table 10.
F4+ X Ch 1 G HII  Th | Total
—— JNo. 0 11(14) 19(16) 5 1 0 36
1D A %o 0 30.5 52.8 139 28 0
o JNo. 0 14(15) 11(12) 3 0 0 28
Woneaenaneee % 0 50.0 39.3 10.7 0 0
A JNo. 0 A(6)  12(10)  2(8) 0 0 19
Ba T T BaTO s % 0 | 263 632 | 105 0 0
o fNo.| 0(1) 7(6) 13(12) 4(3) O 1 25
Aghmn i s EE R He 1% 0 28.0 52.0 16.0 0 4.0
No. 0 9 i 0 0 1 17
e {o o 0 529 412 0 0 59
N No 0 9 19 3 2 0 33
Wosreereeeees % 0 27.3 57.6 9.1 6.0 0
X f No. 0 55 81 17 3 2 158
""""""""" e 0 34.8 51.3 108 19 1.3
- { No.| 4(2) 6(8)  33(35) 10 4 2 (0) 5
Bl % || 68 | 10.2 55.9 169 68 | 34
i fNo. 0 3(4)  17(19) | 1(0) 1 (1) 24
8104840 v . 0 125 708 | 42 42 83
. . INo. 0 6 21(20,22) 4(5) 2(3) 3(0) 36
STO+8,TO ..o " o 167 283 111 56 @ 83
- fNo. 2 2(3) 23(22,24) 9 8 7(6) 46
RS 1% | 48 | 43 50.0 196 65 | 1562
. L [No. 1 2 4 3 0 0 10
R ¢ B 1o 10 90 40 30 0 0
S [No. 0 0 4 1 3 1 9
Woremeeeeees 10/, 0 0 44.4 111 333 111
g {No. 7 19 103 28 13 15 185
""""""""" 1% @ 38 | 103 56.7 151 70 81
No. o5 s - P #re # 1000
Normal speetrum. . {: ! 46 9 26 1 5 13
A 2 2

(c. f. Ravnkier 1934)

the figures are too low, however, for one to rely upon them in the least.
This is a question which should be gone into when more O and C types
have been examined.

Significance of Biological Distributional Types when
Characterizing and Classifying the Vegetation.

We shall here briefly examine the significance of the biological
distributional types to vegetation research. For this purpose some lists
of vegetation have been gathered together, especially from earlier works,
and in addition the writer has made use of his own statistical researches
on plant formations from East Greenland. Considerations of space
forbade the inclusion af all the lists, and in most cases therefore the
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biological spectra have simply been used; in this connection they are
indeed the more interesting.

Tables 11, 12 and 13 contain the biological spectra of a number
of scrub types, herb-fields, heaths and “fell-fields” (cf. WarminG 1888).
These spectra are based on the list of species (not on frequency), but
are no less interesting for that reason (see p. 290). On making a compar-
ison of these spectra with those obtained from frequency determinations
(see T. B. 33 b) it will be seen that there is no great difference whether
the spectrum is based upon the list of species or on the frequency;
thus willow scrub and herb-fields are especially characterized by S and
H, heaths by A and Ch, and so on.

These tables make it possible to throw light on various matters,
firstly on the significance of Raunxkizr’s life-forms when character-
izing and classifying the vegetation. It will be seen that all scrub,

Table 11 (various types of scrub).

Analysis No........ 1 2 3 4 5 6 7 8 9
No. of species ..... 42 25 20 18 | 18 19 19 14 15
F4N...ooooiiit 3 1 1 1 1 1 1 2 2
(6] | PP S SN 6 4 4 2 2 4 2 2 2
H ossmmsesvmasaps 24 14 12 13 12 11 11 8 8
[ S 7 4 3 2 2 3 4 1 3
S;T 4S8, T..oontt 23 12 2 2 3 0 1 0 0
8,TO - 8,TO ...... | 10 6 H 6 6 4 1 0| o
S;04S,0 ........ 3 2 1 2 0 0 0 0 0
SiC+8,C.ootnnn. 2 0 0 0 0 0 2 il 1
AT oo, 0 1 0 0 1 2 0 1 2
ATO 4+ 4,0 ..., 0 0 4 1 2 4 1 0 0
AC+ AL ..., 0 0 0 0 0 0 5 6 9
AW oo, 1 0 5 4 2 6 3 1] 1
SW e 1 0 0 1 2 1 2 2 1
AT ..ot 0 2 2 0 1 1 2 2 1
SI ..o 2 2 1 2 1 1 2 1 1
S 41 22 9 13 12 6 8 4 2
A s smysmasssmussp 1 3 11 5 6 13 11 10 13
O+4+TO........... 13 8 10 9 8 8 2 0 0
B BT 5w i3m0 15 3 2 0 0 0 0| o0 7 7 10
No. 1. Birch scrub in 8. G. (ROSENVINGE 1896 b, p. 144—145).
- 2. Willow scrub in W. G. (61°45") (HARTZ 1894, p. 14—15).
- 3. — inland in Angmagssalik Dist. (KRUUSE 1912, p. 134).
- 4 == =% & — = i —_ p. 110).
- 5. - outer part of — — (T.B. 33 b, p. 26 (No. 2)).
6. . in Mikis Fjord in E. G. (68°10") (T. B. 33 b, p. 26 (No. 1)).
- 7. —_ inland in Scoresby Sound (HARTZ 1895 b, p. 145—146).
8. — —_— - — ( — p- 218—220).
- 9. ] — - — ( — p. 244).
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Table 12 (various herb-fields).

Analysis No.............. 10 11 12 13 14

16

15

No. of species ........... 23 21 38 35 27 24 36
Chicsswwsimmpesmussmiinms 2 5 10 10 11 8 13
H ..o 17 15 19 19 14 9 16
Glssmmu s v s 55 arm s 8 5 5 5 509 3 4 1 4 4 2 6 7
) P 0 0 5 2 0 1 0
ST+ ST e, 6 | 1 2 2 0 0 0
S;TO 4~ 8,TO «.veennn 11 9 3 7 1 0 1
$10480 ... 2 5 3 4 2 0 2
S,C48,0 i, 0 0 1 0 0 0 0
AT ) 0 ] 6 4 3 2
A0+ A,TO. ..o, 1 4 4 8 8 4 9
ACLAC ..., 0 0 6 0 3 2 1
ATHATC ..o, 0 0 0 0 0 5 7
. 1 0 7 5 1 6 10
SW e e 0 11 1 2 0 0
Al oo 0 1 4 2 3 4 1
S s o s s et w v o s 5w e 5 e s 8 19 16 10 14 5 0 3
I Tl T 4 b 28 21 22 24 33
Ao 0 o | 1 0 5 5 10
O4+TO ...t 14 18 10 19 8 4 12
(T R 0 0 7 0 3 3 6

No. 10. High-perennial beds in 8. W, Greenland (HARTZ 1894, p. 9).

- 1L — — = Angmagssalik Dist. (KRUUSE 1912, p. 139).

- 12, Herb-flelds in Angmagssalik Dist. (Inland 600 m, KRUUSE 1912, p. 129).

- 138, — - Wiedemann Tjord (68°33’) (I. B. 33 b, p. 37 (No. 10).

- 14, —_— - Turner Sound (69°45") (HARTZ & KRUUSE 1911, p. 851—3352).
- 15. - - Scoresby Sound (interior) (HARTZ 1895 b, p. 170).
- 18. —_ - — (outer part) (HarTZ & KRUUSE 1911, p. 364-—365).

no matter whether one is in the interior of South Greenland’s fjords
or in the interior of Scoresby Sound, is characterized by hemicrypto-
phytes. Heath on the whole is likewise characterized by chamaephytes
(naturally, the 17 H. in No. 17 and 9 H. in No. 25 will not get up to
any high frequency in relation to the 9 and 10 Ch.). In the herb-
fields, however, there is some difference in the spectra of the southern
and the northern parts, and in an alpine herb-field (No. 12) and a low-
land herb-field (No. 11) in the same region.

All in all, however, there is very little difference in the spectra as
long as we remain within the same plant community (“scrub”, “heath”).
This cannot mean that there is little ecological difference between
the types within the same community, for they lie in very different
regions and floristically differ considerably. This being so, it would
seem that the RaunNkizER life-forms can best be used for characterizing
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Table 13. (Heaths and fell-fields).

Analysis No. ........... 171181192 | 21 : 22 | 23| 24|25 26 27 28
No. of species.......... 26 | 14| 9 12 16| 7 |13 | 2420 17 | 46 80
) T 9 7/5 8 9 | 5 8 13/ 10 8 20 12
) P 17 2 2| 51 4 9| 9 8 21 15
G oot 0/ 2,2 2/ 2/ 1/ 1 0/ 1 1 4 38
ST ST oo, 4, 10| 0 1/0 0 0o/ 0 0 0 o0
S,TO+S,TO........... 2/ 0 0 0/ 0/l0 0 0|01 2 o
S0+5,0 . i, 3l olo ol oflo| ol 0] 0 2 4 o
AT oo, 3 42 3‘ 5|0 35| 12| 7|0
A0+ ATO .ove . 3 8/ 2 1| 12| 1| 38 1| 8/10 2
ACHALC.....ooo. 1‘ 1i/o| 1/ 1/1 6/ 11| 6 0 1 6
ATHATC .....ooe... i/ 0/ 1 1 0/ 1 1|2 5 0 1| 7
Aeeeenenananananns 8| 5/ 4 6|8/ 8| 1|1 7 7 15 12
T o/l o/lo| ol olof o] ol o] 0/ 0 1
N S 10 | 0 00 ‘ 0, 1| 2{0 2/ 5| 2
S 9 1/0/| 0l 10 ol o0l o0 38 6 1
A o 17 13}9'12 157 18|24 |2 14 39 29
A o 1] 1|1} 2 1' 2 5|10l 7 0 210
OO0 o5 s mms s w5 0 |8/ 8, 2|1 1l2| 1| 38| 1 6 16 2
CATC.veeeiannnnn.. 1] 1 ! 0| 1| 1|1 6/mm| 7| 0 1|8

No. 17. Empetrum—Vaccinium heath. Angmagssalik (KRUUSE 1912, p. 126).

- 18. - Kangerdlugssuaq (T. B. 33 b, p. 58, No. 41).

- 19, — Mikis Fjord (T. B, 33 b, p. 58, No. 38).

- 20. Cassiope tetragona heath. Kangerdlugssuaq (T. B., p. 79—S80).
- 21. Vaccinium— Cassiope tetragone heath. Kangerdlugssuaq. (T. B. 83 b, n. 77, No. 61).

- 22, — Cape Ewart (T. B. 33b, p. 74, No. 57).
- 23. Cassiope tetragona heath. Cape Dalton (HARTZ & KRUUGSE 1911, p. 347).
- 24, - Disko. W. G. (PORSILD 1902, p. 114).

- 25, Dryas—Vaccinium-—DBetula—Arctostaphylos heath in Hurry Inlet in Scoresby Sound (HARTZ &
KRUUSE 1911, p. 370).

- 26. Fell-fleld. 8. Greenland, 400 m (ROSENVINGE 1896 b, p. 215).

- 27, — Adloe in Angmagssalik (KRUUSE 1912, p. 156).

- 28. — Gaaseland in Scoresby Sound 1280 m (HARTZ 1895 b, p. 274).

unities of large plant communities; for a finer ecological classification of
the vegetation they can only be employed in conjunction with other
life-form systems, and in many cases they would then scarcely be of
such significance as the latter.

The plant communities examined, however, would seem to be
divisible into many smaller groups by employing the biological distri-
butional types. Thus Serubs No. 1—5 are characterized by S and O
(typical subarctic scrub), No. 6 by A, and O (low scrub in Mikis Fjord),
whereas the remarkable, dry scrubs in the interior of Scoresby Sound
are characterized by A and C. A difference running from S and O to
A and C is very great; nevertheless it is all “serub”, and dominated
by hemicryptophytes.
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Something of the same kind is to be seen within the herb-fields
(Table 12): Whereas there are only small differences between the types as
regards the Raunki£R life-forms, the difference in distributional types
runs from S (approaching 100 °/;) to A (in 100 °/,). All herb-fields have
O-plants, though their importance decreases northwards. The alpine
herb-field in the interior of Angmagssalik (No. 12) is clearly related
to the Scoresby Sound herb-field (Nos. 14—16) and really form with
them a separate herb-field sociation group containing A, plants and
C plants (inland in Angmagssalik there are sometimes alpine herb-fields
with up to five A, species). Thus we have the high-perennials with $
(especially STO) and O, herb-fields with A,, S and O, and herb-ficlds
with A; (A,T), O and C.

The heaths, too, can be divided up into smaller units by means
of the distributional types. The luxuriant Empetrum-Vaccinium heath
in Angmagssalik (No. 17) is characterized by S and O, the more north-
erly Empetrum-Vaccinium heaths particularly by A,; the same applies
to the southerly Cassiope tetragona heaths (Nos. 20—22), which are in
regions where Cassiope tetragona is distinctly declining and is often
found as the sole representative of the high-arctic, genuine Cassiope
heath. If frequency were taken into consideration, Nos. 20—22 would
naturally differ from Nos. 1819 by the percentage of A,. The northern
Cassiope heaths (Nos. 23 25) are sharply distinguished by A, and C,
and very closely approach the Dryas-Vaccinium-Betula heath (No. 25).
The three fell-fields (Nos. 26--28) clearly show how heterogeneous
this “community” is too. Like those in the Faroe Islands, the fell-fields
in South Greenland and Angmagssalik are characterized by A and O,
with not a few S species, whereas the high-arctic fell-field may be
composed of A (A,;) and C species. An examination of xerophil mono-
cotyledon communities (Elyna heaths as against Juncus trifidus heaths)
and arctic and subarctic bog-types will also reveal very great differ-
ences with regard to the biological distributional types.

Thus we can divide the various Greenland (one might perhaps say
“Warnming”) plant communities into smaller units which more form
ecologically related groups than the larger communities, which are
different especially as to their physiognomy. In the writer’s opinion
the time is near when the divisions should no longer be in scrub, heath,
bog, etc. but for example in SO communities (including associations
and sociations), AO communities, AC communities, ST communities,
AT communities, and so on. As an illustration, the subarctic willow
scrub (of the meadow type), high-perennial beds and certain herb-
fields will form an STO community that is really very homogencous
in an ecological sense. WarminG’s herb-field, which he himself described
as “the scrub undergrowth without the bushes”, in that manner
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Table 14.
Distribu- | Raux- I
Species tional KIER'S a b c d e f
type | Life-form |
Sedum roseum............ S.0 H 100 | 30 | 30 0 0| o
Alchemilla filicaulis........ S,0 H 80 0 0 0 0/ 0
Polygonum viviparum .. ... AgXe G 80 100 90 O 0 0
Carex rigida .............. A,T G 10 100 70 O 0 0
Salix herbacea ............ | A,0, Ch 0 30 100 | 15 15 12
Hieracium alpinum........ S0 H 0 90 20 0 0 0
Bartschia alpina .......... S,T H 0 8 10 O 0 0
Sibbaldia procumbens...... | A0 Ch(H) 10| 50 60| 95 5 0
Cerastium cerastioides .. ... A,0 Ch 0 0 0| 30 8 72
Oxyria digyna ... ........ AwX H 0 0 0 8 7 32
Agrostis borealis .......... A,TO, H 10| 30 80 0 0 0
|

Carex scirpoidea .......... AT H-G 10 30 70 0 0 0
Juncus trifidus............ A,TO, H 0 20 60 0 0 0
Cystopteris fragilis ........ SwX H 60 0 0| 0 0 0
Salix glaueca (s.1)......... ALl Ch 20 50 30| 15 10 0
Poa alpina ............... ALl H 10 50 40| O 10 0
Taraxacum croceum ....... S,TO H 30 50 10 0 0 0
Empetrum hermaphroditum | A,T Ch 0 20 50 O 0 0
Veronica alpina ........... A,0 H 0/ 40 10 20 0 0
Cerastium alpinum ........ AwX Ch 0 20 10 40 0 0
Phleum alpinum .......... S,TO H 0| 30 0 0 0 0
Gnaphalium supinum ...... A,0 Ch 0 0 10 3 10| 0
Poa glauca var............ S,1 H 30| 0 0 0 0 0
Luzula spicata ............ AT H 10, 0 20 15 0 0
Antennaria alpina ......... 4,0, Ch 0 0 10 10 O 0
Epilobium lactiflorum...... 5,0 H 10 0 0 0 0 0
Lycopodium alpinum ...... S.TO Ch 0 10 0 0 0 0
Vaccinium uliginosum var. :

microphyllum ........... AwX Ch 0 20 0 0| O 0
Campanula rotundifolia var.

arctica ...l S,T H 10 0 0 0 0 0
Carex Lachenalii .......... A,T H 0 0 0 15 | 30 4
Draba crassifolia .......... ALl H-Ch 0 0 0 30 0 0
Trisetum spicatum ........ AwX H 0| o 0 30 0 0
Ranunculus pygmeus...... AwX H o o0 0] 20 0 0
Ranunculus glacialis. ...... A0, H 0 ‘ 0 0 0 0 12
Minuartia biflora .......... 4,0, Ch o, 0 0 10 0 0
Erigeron unalaschensis. . ... ALl H 0| o 0| 15 0 0
Saxifraga caspitosa........ AwX Ch ol o 0 b 0 0
Saxifraga cernua .......... AwX H 0 0 0 20 0 0
Saxifraga rivularis......... A1 (Aw?) )81 0 0 0 0+ O 4
Cardamine bellidifolia...... AwX H(Ch) 0 0 0 5 0 0
Luzula confusa............ AwX H 0 0 0 0 0| 12
Phippsia algida ........... AT H 0 0 0 0 0 12
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comes into the same group as the scrubs which WarminG had in mind
(meadow scrub).

The adoption of this system of division will mean of course that
many South Greenland types of vegetation will form part of the ST
communities, and many Scoresby Sound vegetations part of the AC
communities. Nevertheless, even in arctic-continental regions there will
be places for O-species (herb-fields, snow-patches) and for A,T species
(certain solifluction-soil communities and bog types), and in South
Greenland there will be SO, AQO, ST, SC, A,, Ay and several other
communities.

Distributional types are also of importance when it is required to
give a biological characteristic and classification of the smallest vege-
tation unities (sociations). Here it will suffice to examine a few ana-
lyses!) of various herb-fields and snow-patches.

These analyses are all from the Kangerdlugssuaq region and are
arranged with the periods of snow-covering in increasing lengths from
a to f; in addition, the warmth in summer becomes less and less from
a to f, Nos. a, b, and ¢ being on a southern slope, and here again a lies
in the lowland, b and ¢ somewhat higher up (about 330 m). Nos. d
and ¢ are on flat land but lying before a southern cliff. No. f is on flat
land on a cold substratum partly in the shade.

The spectrum (Table 15) shows a heavy rise of Ch-percentage with
increasing snow covering and cold; the increase is particularly distinct
in a, b and ¢. These three are also distinct from d, e and f by the occur-
rence of geophytes. This difference between the herb-fields proper (a-c)
and snow-patches (d-f) is widened considerably by the S-percentage and
the A-percentage, which are 100 in d-f. One particularly interesting
feature is the increase of the A,0 percentage from a to f, a constant
rise from 2.1 to 52.5 per cent. in the vegetation with the longest period
of snow-covering. The A,T and A,TO types seem to culminate al a
snow-covering of medium length, and finally, A;T and A,O types only
in f with the longest snow-covering. On the basis of this spectrum it is
possible to separate a Sedum roseum-Alchemilla sociation (a) with S, O
and H, a Carex rigida-Polygonum viviparum sociation (b) with S, A,
and O, a Salix herbacea-Polygonum viviparum sociation (¢) with A,T
and A,0, a Sibbaldia sociation (d) with A,0 and Ay, a Cerastium
cerastiotdes-Oxyria sociation (e) with A,0 and A, a Cerastium cerastiotdes-
Ranunculus glacialis-Phippsia sociation with A0, Ay, and A;. In the
tables there are three large vegetation unities: a (high perennial beds),
b and ¢ (herb-fields), and d, e and f (snow-patches). The near eco-
logical kinship between these types of vegetation is well expressed

1) The analyses were made by means of the Raunkier method for deter-
mining the degree of frequency (see Rau~xkiEr 1934).
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Table 15.
a b ¢ d e f
No. of areas (circles) of /;, m?, 10 10 10 20 20 25
Pointss s v mn s mesvsme v ms 480 850 780 510 240 160
No. of species ............. 14 19 19 19 8 8
No. of species per /o m? ... 4.8 8.5 7.8 5.1 2.4 1.6
() | TR P T | 6.2 23.5 346 | 80.0 | 52.1 53.0
H ooncvmossmusepmessamssne 75.0 53.0 49 | 500 47.9 47.0
Govrrie s | 18.8 23.5 205 | 0.0 0.0 0.0
ST+ ST 2.1 9.4 1.3 0.0 0.0 0.0
S,TO+ S;TO «ovveereennn. 6.25 | 10.6 1.3 0.0 0.0 0.0
S,045,0 voviiiiianinn] 396 | 141 6.4 0.0 0.0 0.0
AGT e ot s 507 5 505 88 58 6.2 17.6 26.9 5.9 12.5 2.5
RGTO sz ms s s am s vmmos s v 2.1 59 18.0 0.0 0.0 0.0
AO o 2.1 14.1 24,4 45.1 47.9 52.5
AgTisosmessasssmessmessemn 0.0 0.0 0.0 0.0 0.0 7.5
S T 0.0 0.0 0.0 0.0 0.0 7.5
AW + e 167 | 165 | 128 | 402 | 813 | 275
S e e | 125 0.0 0.0 0.0 0.0 0.0
Bt Al snsnmms s nwnssmns | 6.2 11.8 8.9 8.8 8.3 2.5
) N | 625 00 0.0 0.0 0.0 0.0
S isammermrssmyraunysammgge 66.7 34.1 9.0 0.0 0.0 0.0
Ao 33.3 65.9 91.0 100.0 | 100.0 100.0
Aprvmmesmessmiiswuii@arsoms 0.0 0.0 0.0 0.0 0.0 15.0
O+ TO. ..o 50.1 44.7 a0.1 45.1 47.9 60.0
(e T Ti il T T 0.0 0.0 0.0 0.0 0.0 0.0

by a uniform O-percentage, which oscillates only between 45 and
60 per cent., and by the difference between them especially in the
proportions of S, A, and A,. All the types are snow-covered in
winter, but the longer the vegetation time becomes, the higher is the
S-percentage.

Several investigators previously have employed the geographical
distributional type of the species in characterising plant communities.
Vaur (1904, pp. 40—41) speaks of how certain physiognomical life-
forms (i. a. annuals, perennials, bushes, etc.) and some geographical
types are distributed over some of the plant communities of Madeira.
T.B. (33 b), Gram (1935) and WanGERIN (1936) also employ geo-
graphical types side by side with Raunkizr’s life-forms in charac-
terising plant communities. A rather different attitude is adopted by
MgLuorm Hansen (1930), whose species groups may be based on geo-
graphical distribution (especially northern limits), but are more in the
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nature of biological types (types according to temperature require-
ments). The distributional types examined by the writer are also biological
first and foremost (ecogeographical), consideration being given both to
warmth requirements and requirements as to continentality and oceanity.
The difference between these and the geographical types is not particularly
striking, as appears e. g. from the aforesaid great conformity between
oceanic and easterly, and between continental and westerly species.

The desire to use such biological types for dividing up the plant
communities is prompted by the thought of being able to arrive at
a biological division (in contrast to a division on the basis of the dominants
alone). Corresponding ideas are displayed in IVERSEN (1936), who divides
Danish types of vegetation according to hydro-types, hygrobietypes and
halobietypes. There are also certain points of resemblance with Norp-
HAGEN’s latest principles of division (1936), in which, as is the case
with the sociologists of the Ziirich-Montpellier school, consideration is
given to certain character-species which ecologically are actually very
specialised species, so that by this means again we arrive at an ecological
or biological division of the vegetation.

Naturally these principles of vegetation division and classification
are transferable to the vegetation of other countries than that of Green-
land; it shall be admitted, however, that the writer’s distributional
types can only be applied unaltered within the arctic and the subarctic
zones. If in Denmark we go from dry Arctostaphylos uva urst heath via
Calluna heath to Erica tetraliz heath, the ecological conditions change
from dry to wet soil. At the same time there is a change in the distri-
butional-type spectra (from C, (Arctostaphylos?) to O, (Erica, Nar-
thestum)), but no great change in the Raunkigr life-form spectra
(cf. Raunkier 1934, Table 38, p. 272). All Calluna heaths will be Cha-
maephyte communities, but if biological distributional types are taken
into consideration, it will be possible to distinguish an Atlantic Calluna
heath (in the Kingdom of Denmark typical on the Faroes, NB. with
Erica cinerea) and quite other types with i. a. Calamagrostis arun-
dinacea (C), which the writer observed on Halland ridge, and with
Genista germanica (C) such as occurs in Central Jutland. In the Danish
beech forest there are undergrowth sociations characterised by Medi-
terranean-Atlantic species like Ilex aquifolium and Hedera heliz, so that
they are separable from the common Anemonc-Ozalis or Mercurtalis
sociations. Very great differences in the distributional-type spectra will
be found when an examination is made of the Danish meadow vegeta-
tions, in which certain slopes (especially southern slopes) are charact-
erized by continental species (for example Phleum Boehmeri, Cynanchum
vincetoxicum, Filipendula hexapetala), others by species that are more
indifferent to continentality (cf. STERNER 1922, pp.288—289). The
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North-European flora could be quickly divided up into biological distri-
butional types. We have works on the oceanic types (which again are
divisible into hyperoceanic, euoceanic and suboceanic species (“Oy, O,
and 0,”), see especially KoriLaiNen 1933), and other on continental
species (“C,, C, and Cg” see especially STERNER, 1. ¢.). The continental
species are divisible into “AC types” (Ledum palustre) and “SC types”
(Ranunculus illyricus), just as the oceanic types can be divided into
“AO types” (Subularia, Cornus suecica) and “SO types” (Primula
acaulis). It will also be possible to find an ST type very rich in species
(having their northern limits running almost parallel with the summer
isotherms), and an AT type whose southern limit describes the same
course. When the T. B. U.!) material has been thoroughly treated, this
division will be fairly easy for the flora of Denmark.

Thus these biological distributional types prove to be applicable
to the classification of vegetations, just as are the life-forms of IVERSEN
and Rauwnkizr. Such life-form systems, (RAuNkiER’s, IVERSEN’s and
the writer’s) however are more or less defective, for the life-forms
express only one or few biological factors in the species. Very often,
too, there are serious sources of error, for determining the “life-form”
of the species does not always proceed without hesitation, as regards
the distributional types especially on account of our lack of knowledge
of the distribution and races of the species. But as all the systems express
something biological, a combination of several must often lead to a good
result (cf. T. B. 33 b, p. 125). The writer would particularly suggest
the use of 1) Raunki®R’s life-forms, which in certain cases lead to
very good divisions, especially of large “communities” such as “woods”,
2) Iversex’s life-forms (especially after continued experimental
ecological studies of the species), 3) the biological distributional types
(especially after further study), 4) life-forms which take edaphic requi-
rements of the species into consideration. The application of these
latter life-forms will often lead to a division of the vegetation very
similar to that sketched by means of the distributional types. This
is because continental species often are neutro-basidiphil and oceanic
species are acidiphil. But when there is parallelism between the distri-
butional-type system and “the edaphic system’ there will also be para-
llelism between the distributional type system and NORDHAGEN’s system,
for NorpHAGEN divides especially according to certain character-species
which often either are calciphil or non-calciphil plants. For snow-patches
on non-calcareous soil (“Salicetalia herbaceae”) NORDHAGEN mentions
17 character-species, nine of which are of the SO, STO and AO types,

1) See (Danish) Botanisk Tidsskrift Vol. 43 (No. 2), Vol. 44 (No. 1), in which
the material of Danmarks Topografisk-Botaniske Undersegelse (Topographical-Bo-
tanical Survey of Denmark) is published. .

106 19
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and no C types. Among the seven “bezeichnende” species for snow-
patches on calcium, on the other hand, there are no O types, but three
or four C types. The only character-species in Juncion trifidi is an S,TO
type, whereas in the corresponding calciphil community, Elynion Bellar-
dii, there are 15 character-species, all of them calciphil, of which at
least ten are C types, but none O types.

A division which takes account of character-species only, runs the
risk of being applicable only in a restricted sphere, as so many character-
species are merely “regional”’. By taking regard to distributional-type
spectra the writer is of the opinion that it ought to be possible to ob-
tain a division applicable in whole zones. Presumably it would not be
sufficient here to rest content with the spectra that are based on fre-
quency percentages (for example Table 15), for those which are based
only on the list of species are also of great importance; it contains certain
species which often are of low frequency, which are of great value as
character-species, for often they are particular as to climate and soil,
in the same way as the dominants, which often belong to a distributional
type which cannot lead to a sensible placing of the vegetation (ubi-
quitous types such as the A X type). Among the snow-patches dealt
with in Tables 14—15) in the writer’s opinion it would be justifiable
to separate the most extreme patches (f) from the others solely on
account of the presence of A, species; it is less important to the classi-
fication and division of the vegetation whether these species just happen
to be dominants. Bul it is clear that the step from this procedure to
the use of the character-species system is quite small, and it would
seem to be advisable to combine the latter system with divisional systems
based on life-form spectra and distributional-type spectra. IFor the
description and division of vegetation it is really sufficient to employ
the rapid, non-objective methods of vegetation examination, bul only
if the vegetation is easily surveyed. The exact objective methods of
analysis should be used mainly in case of ecological investigations
in detail (for example on plant succession or on the distribution of the
species in a number of vegetation types arranged in belts, where the
more important conditions governing the forming of the belts can be
measured), cf. Bocuer 1935.



CHAPTER FIVE

SUMMARY OF THE PLANT GEOGRAPHY
OF THE REGION

Here an attempt will be made to summarize briefly the plant geo-
graphy of the flora region explored on the basis of the species distri-
butions found. In such a summary consideration should be given to the
situation and possible clustering of the area boundaries (“Florengefille”).
As far as Greenland is concerned, investigations of this kind have
previously been made, especially by Warming (1888), ROSENVINGE
(1896 b), VANuHOFFEN (1897), Siamons (1913, Map I1) and T. B. (33 a).
Before proceeding again to a calculation of the floristic decline the
writer must draw attention to the following difficulties.

1) One great difficulty is caused by the many species whose area
is not entire. If the disrupted area of these species is due to ecological,
orographical or historical factors, all their boundaries, including those
south of the absolute northern limit, or north of the absolute southern
limit, should perhaps be taken into account (compare the method in
GauckLER 1930). In most cases, however, it is impossible to decide
whether the discontinuity is not due simply to the absence of explora-
tions in the gaps; as a rule, therefore, the writer has followed the example
of Kuprrrer (1925) and WaLDENBURG (1934) and confined himself to
the point where the species disappears in a given direction, regardless of
whether it may be extremely scattered towards its limit or not. In a
few cases, however, it was thought that this method would lead to an
actually misleading result, so that it was abandoned there. As an example
it would be quite a mistake to assume that the northern limit of Epilo-
bium palustre in East Greenland is in 69°20’, for on that coast this spec-
ies has an isolated northern occurrence more than 6 degrees north of
its continuous distribution area (see fig. 79). In this and similar cases
the writer reckons only with the limit of the continuous area and places
the isolated find in a separate column outside of the true calculation
of the floristic decline.

2) As will be seen from GranxLuND’s work (1925), one ought not
to overlook the limits of frequent occurrence that can be established

19*
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in an area; they may in fact give a better idea of the ecogeographical
conditions of a species than the absolute limits. In order to get these
important frequency limits included in the calculation (e.g. that of
Empetrum hermaphroditum) the writer elected to make a parallel calcul-
ation of the situation and the number of frequency limits per district.

3) As in his former calculation, the writer has taken a coastal zone
alone, or an inland zone alone, when dealing with the question of a
loss of flora parallel with the coast. Therefore, when a species disappears
from a coastal zone, but occurs in the interior to the north or south of
it, the point where it disappears in the coastal zone is reckoned with.
Only in the coastal zone have we a continuous stretch of land south
of 70° where a true calculation of the floristic decline can be made.
This has apparently been misunderstood by Gertine (1934, p. 285),
who writes: “On Blosseville coast no deep fjords occur. BocHER also
makes no attempt to separate an outer coast area and a fjord arca.
That nevertheless he operates with a floristic delcine from the outer coast
towards the inner fjords must, at any rate as regards the coast from
Kangerdlugssuak to Scoresby Sound, appear absurd to the reader’.
It is of course obvious that a species found south of for instance 69°
25, and more southerly only inland, has a limit just at 69°25’, for
there it disappears from the coast area; and it is quite immaterial
whether just at the spot where it disappears from the coast area there
is an inner area or not. On fig. 1 in T. B. 33a the writer marked this
disappearance by plotting the limits on the arrows turning inland; but
in the calculation to the right of the figure these limits are added to
those which lie in the coast zone for species which do not occur inland
to the north or to the south. In other words, not a word is said any-
where of any floristic decline at right-angles to the coast between Scoreshy
Sound and Kangerdlugssuaq; such a decline was demonstrated for
Scoresby Sound and for Kangerdlugssuaq only (pp. 23—26).

4) As so many diflerent factors may govern the limits of a species,
on finding an important decline of the flora one ought to examine whether
it is possible to find out anything definite concerning the factors which
limit the areas. If a decline may mainly be assumed to be due to topo-
graphical conditions, that naturally must not be applied to-a division
of Greenland in so far as that division lays claim to be a climatic-plant
geographical division.

The large collections of plants made in East Greenland these last
six years have naturally taken us further on towards a thorough know-
ledge of the distribution of the species. Nevertheless, there is still so
much to learn that a calculation of a floristic decline is merely of tem-
porary importance, especially as within the next few years many new
collections will be made in South and East Greenland (cf. the Post-
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Fig. 137. The flora region divided into districts, for use in investigating the
floristic decline.

script p. 323). Therefore we need not here again summarize all the northern
and southern limits; it will suffice —with due reference to Chapter Three —
to give the figures arrived at by a calculation such as that suggested above.

The Plant-Geographical Division of the Region.

For the purpose of examining the question of floristic declines the
region has been divided into 21 small districts (see fig. 137), In the coas-
tal zone these are all delimited north or south by the parallels of latitude.
Limitation inland was made approximately, and will probably require
correction locally as time goes on. These districts can be employed for
a future topographical botanical investigation similar to that made in
Denmark (see footnote p. 289).

Table 16 summarizes the floristic decline in the coastal zone be-
tween 60° and 71°. It gives absolute limits, frequency limits and isolated
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finds. In a separate column (“degree of examination’) each district
is given a character to show to what degree the district may be consid-
ered as having been well examined. The most thoroughly examined
districts have the character 5, the least 1.

Here we find a marked decline northwards in Districts 6, 10, 13
and 17. Of the latter three, it should be said that just to the north of
them are relatively poorly examined regions, for which reason too much
reliance cannot be placed in the decline shown; as time goes on, and
more investigations are made, some of the species limits will be moved

Table 16.
Degree | No. of | No. of No. of | No. of I Sum of
District of exam- absolute southern absolute northern solated N. and 5,

ination | S.L. | Fr.L. | N.L. | Fr.L. | 048 | jiies

R TIT TIT 43 17 b) 8 4 1 34
doiiiiiiii 3 21 8 5 3 2 37
Giwvssmpassmuiins 2—38 9 3 24 13 1 49
T 1 0 0 2 1 0 3
s s s mmas s wiemms s 2—38 3 3 11 6 0 23
10000l 4 9 6 17 1 13 33
Woscssmanrsnmanss 1 0 1 1 0 0 2
B 3 2 1 15 8 1 26
Tdssissnmaassmmenn 2—3 ! 1 1 0 0 3
8 5 P 2 3 0 6 2 0 11
) T 3 0 0 19 2 3 21

northwards. District 6, on the other hand, borders almost upon a better
examined area to the north, so that presumably the marked decline
of the flora in the district will not be reduced much?'). Among the specics
included in the decline in this district there are Sedum annuum, S.
villosum, Saxifraga aizoon, Alchemilla alpina, Pirola minor, Phleum al-
pinum, Scirpus caespitosus, which has a northern limit, Viscaria alpina,
Empetrum hermaphroditum, Gentiana nivalis, Hieracium alpinum, Tofi-
eldia mintma, which has a frequency limit; in other words, mostly
S,0, S,TO and A,T and S,T species (a single A,C, species). Of the 24
northern limits, three are presumably the result mainly of edaphic
factors, for they coincide with the southern limit of the basalt; these
are Potentilla tridentata, Loiseleuria and Thymus. All the other limits
lie on a coast that is quite uniform topographically and edaphically;
therefore it is probable that these northern limits are governed by
climate. The writer’s own investigations in District 6 were confined to

1) From the zoogeographical factors it also seems clear that there is a distinct

biogeographical line of separation on the Blosseville coast (see DecerBoL 1937,
p.24 and ¢f. BRENDEGAARD 1936 in Norsk Entomologisk Tidsskrift 4, p. 128.
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Table 17. Plant List from Jacobsen FJOI‘d (lat. 68°11’ N)

" Localities
:1{/.)!3?4' 5 | 6

Lycopodium selago. AwX .............. us ‘ X

x|
Woodsia ilvensis. A,T.................. .. .. X | .. |
Salix arctophila X glauca. A1 .......... X 1 X ‘ 5
Salix herbacea. A;O0. ... X | X o ‘
Oxyria digyna. AwX...ooooiiiiiin X X ‘ l
Polygonum viviparum. AwX............ , X [ .. ] ‘
Cerastium alpinum. AwX............... i= X .. X
Cerastium cerastioides. A,0............. X | .. ® | e oo
Viscaria alpina. S,TO .................. .. .. X | X .. ‘
Silene acanlis: Mgy X s vwssomecosws s | X [ X
Ranunculus glacialis. A;0p. .. ovooniit X ‘ .. X ‘ ..
Ranunculus pygmeus. AwX ... X s | = ‘
Sedum rosenm, S,0.... ... ..l . lx .. .. .. ..
Saxifraga cernua. AwX..........o L X i . . ] X J s
Saxifraga caespitosa. AwX.............. I X .. | X
Saxifraga oppositifolia. AwX............ X X ‘ [ ..
Saxifraga rivularis. A, I................. X X 58 ’ s
Sibbaldia procumbens. A,0............. X .. ..
Chamaenerium latifolium., AwX ......... Py X % % X |
Cassiope hypnoides. A,0 ............... N .. X oo
Phyllodoce coerulea. A,T(0p) ..ovvnvu PP T o X si |
Vaccinium uliginosum. AwX............ X | '
Empetrum hermaphroditum. A,T........ X X N A
Veronica alpina. Ap0....ooveevrenan... e 1w . X | x |
Bartschia alpina. S;T ........... .. ... .. X . .. .
Campanula rotundifolia. A,T............ v X | \
Antennaria alpina. A,0 ................ e [ .. oo ox |
Erigeron uniflorus. A,0 ... ...l v | X - _—
Erigeron unalaschensis. A,,L............ T T T o p 4
Gnaphalium supinum. A0 ............. X X |
Hieracium alpinum. S,0................ bd w [ a0 ||
Taraxacum croceum. S;TO ............. o lox .. .. ; X |
Carex rigida. AT vsemwsimmrssmmyiomes N (P o 2 - ‘
Poa alpina. Al ..o .. X | .. .. ..
Trisetum spicatum. AwX.........oooo... iy ‘ x | 1
Luzula confusa. AwX .........oooiiit, o e o x ’

Locality 1: South slope of point between the two arms of the fjord.
— 2: Same place, near ruined houses at heights from 0 to 150 m.
- 3: Same place, 150300 m up.
: Same place, 300 400 m up.
- 5: Lowland in west fjord arm.
6: On Cape Irminger at fjord mouth.

a number of brief excursions in Kangerdlugssuaq, several in the lowland
(below 350 m) in Mikis Fjord and Wiedemann Fjord, and two short trips
at Cape Daussy. It was therefore of much interest to have more fjords in
the district explored, and the writer approached the Danish archaeologist

-
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Eigil Knuth, who in the summer of 1935 was kind enough to collect
some plants in Jacobsen Fjord east of Mikis Fjord, one which had never
previously been examined. His small but interesting collection is shown
in Table 17. The flora in Jacobsen Fjord conforms exceedingly well
with that in the adjacent fjords. According to Knuth, Saliz herbaeca
was extremely common, and Gnraphalium supinum too. The list shows
that there are 13 O-species out of 36, no C-species, and only one A,.

The decline of the flora southwards is observable particularly in
Districts 3 and 4. If the lowland alone is considered, we may take it
for granted that many limits lie there, at any rate frequency limits,
for the northerly species. This decline seems to comprise A;T specics
especially (Arctagrostis, Alopecurus alpinus, Melandrium apetalum), AC
species (Calamagrostis arundinacea var., Sazifraga tricuspidata), and
A,TC species (Carex misandra, Saxifraga foliolosa, Dryas octopetala).
In so far as the southern limits fall at Scoreshy Sound, there is a faint
possibility that edaphic factors may have something to do with restrict-
ing the areas, though without doubt the basalt must be regarded as a
suitable substratum on the whole for arctic plants, so that more than
anything the many southern limits on the Blosseville coast must be the
result of certain climatic factors, possibly to some extent the same as
those which effect the cessation of the southerly species northwards.
It may be assumed that there is a rather sudden increase of oceanity
in the climate south of about 69°, for south of there the sea ice often
is very much scattered in the early summer, which enables the weather
of the Atlantic to exercise greater influence; furthermore, the waters of
the East Greenland stream with the warmer water of the Gulf Stream
can only blend south of about 69°.

% L b

Fig. 138. Open rings: Phleum alpinum. Fig. 139. Open rings: Gentiana nivalis.
*: Carex supina. A: Papaver radicatum. Solid dots: Cobresia Bellardi.
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Fig. 140. Open rings: Sedum annum.
Solid dots: Carex rupestris.

I'ig. 141. Open rings: Alchemilla alpina.
%: Potentilla tridentata. @A : Hierochloé
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Fig. 142. O/\: Veronica fruticans. @4:
Veronica alpina. % : Carex misandra.

Fig. 143 % : Potentilla nivea. O: Lycopo-
dium alpinum. @: Phyllodoce coerulea.

There also seems to be an accumulation of floristic limits in the
coastal zone in South Greenland; in particular there are many when

one gets round Cape Farewell. From
disappear, whereas in the opposite
have a frequency limit. So many li

District 17 to 19 only two species
direction 33 disappear and three
mits can scarcely be due merely

to the absence of proper studies in District 17, but doubtless may be

explained by the fact that there is
climate of the southwest coast (oceani

a very marked change from the
¢ with relatively high temperature)

to the cool oceanic climate of the southeast coast. Among the species
having their eastern limit here are: Ledum groenlandicum, Lomato-
gonitum rotatum, Menyanthes, Sparganium hyperboreum, Scirpus pauci-
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florus, Streptopus, Coralliorhiza and the large tree-like birch. From
District 19 westwards to District 21 there is again a loss of many species
(in all 15), as against two in the opposite direction Among the 15 are:
Anthoxanthum odoratum, Nardus, Juncus squarrosus, Athyrium alpestre,
Lathyrus maritimus and Subularia aquatica.

Wherever a distinction can be made between coastland and inland,
there seems to be a considerable decrease of flora at right-angles to the
coast. This will appear from Table 18, which shows heavy losses especi-

Table 18.
Absolute Fr Absolute Fr L Total
Degree || limits fl" limits fI.‘ : Isolated limits at
Distri¢t of exa- | from rom from | 10?1 ] sf(i) a;:e( right
mination coast to foasi t(_) interior Interior L angles
interior interior to coast By st to coast
Yocassamosomnsson 12 s g3 4 0 0 |
v i v e i o 4 i ww save 3—4 39 1 34 1 6 )
R r TR IT T 4—5 4 0 1 4
B wis 0 6 wam o v wwne 5 % 2 14 4 1 18
Govviiee 2—3 21 3 1 24
B i« e b i 3—4 .. .. 19 b) 2 24
O s s o v 5 o & 4 9 5 13 14
120 o sme v s 8—4 .. .. 21 0 9 21
8 LT T 3 2 0 1 2
8 5 v i 40 5 18 45
LD an s o wvcs & om0 e » 4 ) 5 3 10

ally in South Greenland and in Scoresby Sound. In the mid-fjord arca
of Scoresby Sound there are in all 75 eastern and western limits; similar
marked floristic differences have been demonstrated more to the north
by Sorexsex and GertTing. It is particularly A, T and A,O spccies
(Ranunculus sulphureus, Sibbaldia procumbens, Veronica alpina) and 5,0
and S,TO species (Alchemilla glomerulans, Hieracium alpinum, Tara-
zacum croceum) that have western limits, and AC species (Carex micro-
glochin, C. supina, Dryas integrifolia), SC species (Draba aurea, Arabis
Holboelli) and ST species (Lycopodium annotinum, Pinguicula) that
have eastern limits there.

At Angmagssalik, Skjoldungen and in South Greenland the interior
everywhere is characterized by ST and C species. Very distinctly this
is not the case in Kangerdlugssuaq, where in the interior of the main
fjord there are many A,T,A,C and A,TC species which are missing or
rare in the coastland; and conversely, there is a large southerly, to
some extent oceanic element in the coastland; this difference from most
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other fjords (cf. T.B. 33 a) has become still more distinct through
ScHOLANDER’s exploration of the interior of the fjord, where the writer
only had the opportunity of making one or two short excursions. A
number of the limits are illustrated by means of six dotted maps (figs.
138—143). If by the way one analyses the list of species which are
confined to the interior, it will become clear that a few species occur
there purely on account of orographic conditions (Callitriche wverna,

ANGMAGSSALIK

[T AR Gy P T Do Y

Fig. 144. Open rings: Viola palustris. Solid dots: Carex supina.

Eriophorum Scheuchzert); and that Carex rufina occurs inland only, is
certainly also due to such conditions combined with edaphic factors
(possibly the species shuns the basalt). Nevertheless there remain suffi-
cient species which in their distribution must be governed by the climate,
so that here again it is quite justifiable to speak of a floristic decline, at
right angles to the coast, determined by climatic conditions. And it
is nothing unique that the innermost part of a fjord may be more arc-
tic than at the coast; according to Dr. IVERSEN this is also true of certain
fjord arms in the Godthaab region.

The great floristic decline from inland to outer coast in Angmags-
salik comprises species like Luzula frigida, Rumex acetosella, Draba
aurea, Gentiana aurea, Carex rupesiris, C.suptna (fig. 144), C. pedata,
Arnica, Cassiope tetragona, Pirola grandiflora, Potentilla nivea, particu-
larly ST, SC and AC species. From the coast towards the interior,
species such as Epilobium lactiflorum, Deschampsia alpina, Viola palustris
(fig. 144) and Ranunculus acer become rarer (STO and SO species).
In South Greenland the interior is characterized by species like Equise-

53
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tum scirpoides, Lycopodium complanatum, L. clavatum, Heleocharis uni-
glumis, Agropyrum latiglume, Orchis rotundifolia (ST, A,C and SC species),
whereas the coast land has only few species to itself (for instance Iso-
étes lacustre, Juncus squarrosus).

If in Angmagssalik and southwards there are not so many limits
for species in the direction from the coast inland, one of the reasons
is that there the oceanic types often can get well up the fjords, hecause
large parts of the interior, in contrast to what is the case at Scoresby
Sound, are oceanic in character. It is true that at the Angmagssalik
station (in District 10) there are many isolated finds which perhaps
might justifiably be included in the floristic decline, whereby the decline
from the coast inland would be numerically greater. The writer, however,
keeps these isolated finds out, because he assumes that to some extlent
historical factors have caused the isolation, and considers that a mixing
of historical and climatic factors ought to be avoided as far as possible
when one secks to elucidate the plant geography of a region.

As would be expected, a comparison of the flora in the wvarious
inland districts shows that there arec great differences from place to place.
Nevertheless, it is not possible on the east coast south of 70° to make
any calculation of the floristic decline, as the inland districts are isolated
from one another by large masses of inland ice. Only in the South Green-
land Districts 20, 18 and 16 can one examine the decline in a fairly con-
tinuous inland area (which nevertheless is divided rather pronouncedly
by Cape Desolation). In District 20 there are 4 southeastern limits;
in District 18 in the direction of District 16 there are about 50 limits,
but this figure will greatly reduced when some day District 16 is prop-
erly examined. From District 16 to 18 we lose two species, and from
District 18 to 20 about 30, and many more if we include Lhe many
isolated finds in District 18. Thus we see that District 18 so to say is
surrounded on all sides by heavy floristic declines; possibly the rather
high number of northern limits in District 17 may be regarded as a
beginning to this decline. Thus simultaneously with the approach of
the timber line in the interior of South Greenland there are considerable
floristic changes, a circumstance which if anything must be a result
of the climate.

On the basis of this floristic examination it will he justifiable 1o
divide the areas everywhere into coastland and inland. The great dif-
ference between the northern and the southern part of the Blosseville
coast permits of a division of the coastal zone into a low-arctic-oceanic
and a high-arctic area. Nevertheless, it may be most correct (see West
Greenland, fig. 146) to regard the outer coast between 69° and 71° as
a transitional zone between these two areas (characterized by many
A,T species, but including many A,O species as well). The greater part
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of the interior of Scoresby Sound may be called high-arctic-continental;
in places, however, there are low-arctic oases (the herb-fields in Gaase-
land and the willow scrubs at the head of the fjords (low-arctic-contin-
ental)). The interior of Kangerdlugssuaq consists partly of a high-arctic,
subcontinental area, partly of a very small low-arctic, subcontinental
region at the head of Watkins Fjord. In Angmagssalik the whole interior
may be described as low-arctic; the innermost parts (Kilikitak mount-
ains) are continental, whilst the mid-fjord areas are suboceanic. In
Skjoldungen, too, the entire interior is low-arctic, in fact here and there,

T

A0

-
|

Fig.145. Distribution of willow scrub and high-perennial fields (Archangelica- or
Alchemilla glomerulans-sociations) in the region. In South Greenland the hatching
indicates that these types of vegetation are very widespread.

in especially luxuriant valleys, almost boreal (Rubus sazatilis!). Outer-
most in South Greenland we have an almost low-arctic-oceanic outer
coast, farther in a low-arctic-suboceanic belt, and innermost a subcon-
tinental-subarctic belt with birch scrub in warm valleys.

The distribution of the plant communities of course corresponds
to that of the species. It is particularly of importance to the division
of the area to take regard to the distribution of willow scrub?), high-
perennial fields and luxuriant Empetrum heath. The distribution of the
first two categories appears from fig. 145. That of Empetrum heath
corresponds almost to high-perennial fields. As a contrast to Empetrum
heath, Cassiope teiragona heath is particularly widespread north of 69°,

1} Division into birch scrub zone, willow scrub zone, heath zone and fell-field
zone dates back to Warming, 1888.
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especially in the interior. This distribution of just these communities
is of the greatest plant-geographical importance, as it makes possible
a direct comparison between Greenland and Scandinavia (T. B. 33 a).
In arctic and subarctic Europe one can, according to Fries 1917, and
Du Rierz 1930, p. 354, distinguish between the following belts of vege-
tation:

1. Subalpine belt (Betula-Lariz-Pinus wood and scrub (“Krummholzgebiische’).
2. Lower alpine belt with Empetrum heath, willow scrub and high-perennial beds.
3. Upper alpine belt with Carex-Juncus-grassy heath and Cassiope tetragona heath.
4

. Uppermost alpine belt, with moss and lichen communities and a species like Ra-
nunculus glacialis.

According to Fries (l. ¢.) and NorpHAGEN (1936, p. 10) the differ-
ence between Belts 1 and 2 is slight in comparison with that between
Belts 2 and 3, for here occurs a considerable floristic decline vertically,
while at the same time the subarctic communities disappear and the
arctic communities are left supreme. Thus we can easily transfer (his
zonation to Greenland. The low arctic zone corresponds to the lower
alpine belt and extends to about 69 (687 40”) on the east coast, and in
places in the interior of Scoresby Sound. The low arctic zone may be
divided into a continental part (north of about 69” in small patches
in the interior), a suboceanic-subcontinental part (south of about 69°
in the interior), and a low-arctic oceanic part (the coast south of about
69°). North of this zone comes the high arctic zone with the two sub-
zones, one of which is called high arctic-continental (with Cassiope
tetragona, Dryas and Cobresia Bellardi heath, and southwards Betula
nana), the other being characterized by barren land with species such
as Papaver radicatum, Luzula confusa, Ranunculus glactalis and many
AT species. With TrapxeELL (1933) we might perhaps designate this
zone as the Polar Zone.

The course traced by the timber line in Greenland can not be esta-
blished at the moment. The chief difficulty is the doubt as to a defini-
tion of the term “timber line” (see L. HEix 1932); next, it is diflicult
to see how much injury the birch forest has suffered at the hand of
man. There is no doubt that as in Iceland much harm has been done
in that way, both as regards the height of the timber growth and the
area of the forest {cf. Rixk 1857, Table 8, OLpExDOW 1935, pp. 55—067).
The coastal areas in South Greenland being more arctic, the timber
line should perhaps rather be considered as a “polar timber line”. As
in Scandinavia, however (cf. Du Rierz 1925 b, p. 32), it will be difficult
to decide whether it is oceanity (wind, sleet, low annual temperature
amplitude) or “cold” that determines the line (compare the Faroe Is-
lands, which are entirely timberless); more probably it is both in com-
bination. As stated, it is possible that the 10° July isotherm will also
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reach northwards to the innermost part of Godthaabsfjord; there the
willows and alder forms man-high scrub, and the vegetation here and
there has a subarctic appearance; possibly these parts should also be
included in the subarctic zone as a separate continental area, which
northwards gradually passes into a kind of low-arctic-subarctic steppe
(with salt lakes, 1. A. D. JExsex (l. ¢.)) cf. Canadian subarctic steppes
(A. E. PorsiLp 1937, p. 134).

On the basis of RosEnvinGe’s and Hartz’s studies of the birch
scrub of South Greenland a distinction can be made between a lichenous,
a grassy, a dwarf-bush and almost barren type of undergrowth. Appar-
ently there is a complete absence of any type corresponding to TH. FriEs
“Kreuterreiche Wiesenbirkenwald”, due without doubt to the dryness
of the interior of South Greenland, which also partly accounts for the
fact that the herb-field is so rare there (especially in the lowland). In
the latter case, however, it is probably the snow-cover that is mostly
the cause of the distribution, just as the extent of the snow-cover and the
cold determines the distribution of snow-patches in South Greenland
(where they seem to be of north exposure and most common in the
coastal zone, RosExvinge 1896 b, p. 213).

Like the birch scrubs, the lichen heath is an inland type of vege-
tation. It occurs in South Greenland (RosexvINGE), in the interior of
Godthaabsfjord (TrapxeLL l.c.), the interior of Lindenow Fjord and
inland at Skjoldungen (63°30’) in East Greenland (DEvoLp & ScHo-
LANDER). Rhacomitrium heath may be instanced as a contrast to lichen
heath. This vegetation, so characteristic of the North Atlantic region,
also occurs in South Greenland, but in the coastal zone only (Roskxn-
VvINGE L. ¢, pp. 212—213), and the coastal zone at Godthaab (TRaPNELL
l.c., pp. 329—331). It should be looked for in Southeast Greenland.

Thus it is evident that in the vegetation there is a zonation (from
the coast towards the interior and from north to south in Greenland)
corresponding closely to the zonation arrived at by the study of the
great floristic declines.

It may now be examined whether this plant-geographic division
can be applied to other arctic regions. Through the work of SumMER-
HAYES & Evrrtox (1923, 1928) we have a possibility of making com-
parisons with Spitzbergen, where there is a Barren Zone (Saliz polaris-
Luzula confusa-fell-field), with patches of Dryas heath along the outer
coast, a Fjord Zone (unaffected by fogs from the sea) with Cassiope
tetragona, and an Inner Fjord Zone with Betula nana, a few places with
Empetrum and Rubus chamaemorus. Only in the latter zone are low-
arctic conditions approached, though it never actually comes in under
that zone. As a whole, Spitzbergen lies above the timber and scrub
line and is almost continental (Salix herbacea and Cassiope hypnoides
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rare owing to the slight snowfall). The Barren Zone agrees with the
greater part of the outer coast in East Greenland north of 69°. The
Cassiwope Zone corresponds to the interior of Northeast Greenland, where
it will also be possible, no doubt, to separate a sub-zone in the inner
fjords with Empetrum, Betula nana and other low-arctic elements (cf.
SorensEN’s and GeLTING’s division of Northeast Greenland into Outer
Coastal, Mid-Fjord and Inland parts).

Turning now to a comparison with West Greenland, we {ind that this
can be made especially by utilizing TRAPNELL’s investigations (1933).
TrapPNELL separates West Greenland into the following “climatic regimes’:

1) Polar regime of high pressure conditions, with minimal snowfall, partly
evaporating before the thaw. July mean under 5°C. Open herbaceous vegetation

with Papaver radicatum, Luzula confusa, Oxyria, Dryas and Sazifragae (= the outer
coast of Spitzbergen). Range: North Greenland to Baffin Bay coast?

2) High arctic regime: arid (precipitation under 20 cm), with light snowfall,
July mean between 5° and 7.5°. Open mats of Cassiope tetragona, Dryas integrifolia,
Rhododendron,Vaccinium and locally Empetrum and Ledum decumbens entering in
more favoured spots. Xerophytic Monocotyledons and Drabae. Range: Inland of
Baffin Bay to north Disko Island.

3) Maritime arctic regime: subject to humid south-westers and to fog.
The effect of these climatic conditions ceases northwards at about Ilolsteinsborg!?).
Precipitation over 50 cm. with ample winter snow cover, frequently lying over a
metre in depth and disappearing late. July mean 5°—7.5°. Moss mat (Empetrum,
Saliz herbacea,) heaths with Phyllodoce. Snow-patch plants. Range: Outer portions
of the land belt from Cape Farewell to Holsteinsborg region.

4) Low arctic regime of the continental belt inland of the last. Semi-arid,
precipitation 20—50 cm. IExposed to IF6hn gales which are capable of removing
most, or even all of the snow. July mean 7.5—10°. Prevalence of Betula nana and
Hierochloé alpina. Willow scrub. Occurrence of Chamaenerium angustifolium and
Archangelica. Southwards inland a transition to boreal vegetation. Range: Inland in
West Greenland from a point south of Disko Bay. Also scattered more to the north.

The resemblance between this division and that for the east coast
is very great. TRAPNELL (1933) and the writer (33 a) arrived almost at the
same quite independently of each other. Apparently his maritime arctlic
regime is characterized by Alchemilla alpina, which has its northern
limits just where he makes this division end (see fig. 60). It would thus
seem that the limits of this species can be employed in the plant-geographi-
cal division of Greenland just as those of Erica tetraliz in Sweden; in
East Greenland, too, this plant stops just where the coast becomes
less oceanic in character, at the plant-geographical limit on the Blosse-
ville coast.

1) At about 66 in West Greenland a large ice tongue shoots out from the inland
ice to the sea. HoBss (1927) considers that this ice tongue forms a “barrier to the
progress of the rain-bringing “lows’ (low pressure areas that move up Baffin Bay
from the south)”. North of this barrier there is a very summery, continental, arid
climate.
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The Plant-Geographical Zones of Greenland.

The similarity between East and West Greenland being so distinct,
the writer will make bold to present a survey of the plant-geographical
zones of Greenland on a map (fig. 146). This map is based on a study

HE 4

Fig. 146. Suggested plant-geographic survey map of Greenland (semi-schematic).
Legend: a) High-arctic polar region (characterized by A,T species). b) High-arctic-
continental region (characterized by A,C species). c¢) High-arctic-continental region
(sub-zone with many A,C and A,T species besides the A,C species). d) Low-arctic,
inland region (characterized by S,T species. South of the stippled line the region
is suboceanic-subcontinental with many S,TO species and S,0 species; north of
the stippled line continental with S,C and AC species. e) High-arctic coastal
region (transitional region between the high-arctic polar region and the low-
arctic oceanic region). Many A,T species and not a few AO species. f) Low-arctic
oceanic region (characterized by 8,0 and A,O species). g) Sub-arctic region
(NB. only in the most sheltered localities entirely sub-arctic; characterized by
S,T species).
106 20
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of the distributions of many species and certain plant communities;
it is intended merely as a sketch.

Our knowledge of the vegetation in northernmost Greenland is
only small, nevertheless it must be possible there too to distinguish
between a Polar Zone out at the coast and an Inland Zone with Cassiope
tetragona heaths. The border between these zones, however, is drawn
merely at a rough estimate. When drawing the limits of the Low arctic
Zone in West Greenland the writer has made particular use of the northern
limits of Juniperus (fig. 27) and Angelica (fig. 81). The stippled line is a
very important plant-geographical division; from the dot-maps it appears
that many species occur mainly north of it (see figs. 49, 106, 113, 127
and 135), and many almost solely south of it (figs. 22, 37, 53, 60, 64,
77, 83, 95, 114, 118). The position of the low-arctic oases north of the
continuous low-arctic region is mainly based on PorsiLp’s explorations
of South Disko and the interior of Lakse Fjord, where he found
willow scrub of a type very reminiscent of the scrubs described by
Harrz in Scoreshy Sound. When drawing Zone ¢ on fig. 146 most
use has been made of the distribution of Betula nana, and in West
Greenland those of Sazifraga aizoon and Campanula rotundifolia. Zone e
in fig. 146 is in East Greenland characterized by species such as Veronica
alpina and Cerastium cerastioides, in West Greenland by Loiseleuria.
It will be the task of the future to make a complete picture of the
sketch represented by fig. 146.

Under all circumstances the boundary between high-arctic and low-
arctic regions seems to be just as important in a plant-geographical
sense as the timber line, perhaps even more so!). The northern limit
of the low-arctic region roughly follows the July isotherms as does the
timber line. At the moment it can be traced from Northern Europe across
Greenland, but farther westwards it can only be conjectured; it is said
that in Canada there is a Cassiope tetragona zone which on the south is
replaced by an Empetrum zone (TYRRELL, quoted in SUMMERHAYES &
Evton 1928), but conditions there and in North Siberia?) require further
investigation.

We shall now see whether a similar zonation can be found in a
vertical direction in Greenland. That this actually is so seems prob-
able from a few investigations in East Greenland (Kruusk and T. B.,
see T.B. 33 a, pp. 36—37). Since then, however, our material on this
zonation has become much more comprehensive, thanks to TRAPNELL’S

1) Cf. RosenvinGE 1896, b, p. 110, T. B. 33 a, p. 42.

2) On the plant-geographical survey map of the world in A. V. PRosorovski
(Sovjetskaja Botanika 1986, No. 1) the arctic zone is divided in a high-arctic and
a low-arctic zone.
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For the vegetation in Godthaabsfjord TrRAPNELL has drawn up the
following survey (amended slightly, especially with regard to the names
of the vegetation).

Montane. Cold and Exposed.

Papaver radicatum

Barren &
z |
3 Solerina crocea _Luzula confusa Dryas-Diapensia a
G Moss Barren. Mat. Barren. Mat. Barren. z
2 / NS N3
- Salix herbacea Rhacomitrium Cassiope tetragona Alectoria =
= Moss Mat. Moss Mat. Mat. Barren. Mat. g
> l # / T
S, Empetrum Moss - Empetrum Betula _ Betula nana _:
% Mat. nana Mat. Lichen Mat. B
(=] / 2
. | ! / ~
g Vaccinium uligi- Ledum groenlandicum Cladina f—.»‘;
s nosum Mat. Betula nana Mat. Mat £
3 | £
Salix glauca Alnus-Salix 3

scrub ——— glauca scrub (acc. to

Dr. J. IVERSEN)

Lowland. Warm and Sheltered.

For the Angmagssalik region the following survey can now be given
(based especially on the investigations of Kruuse and 7th Thule Expedi-
tion, Localities 18, 23, 26 and 32).

Coastal mountains Inland mountains
Upper ? ?
Salix herbacea soc. Cassiope tetragona soc.

Dryas soc., Diapensia soc.

|

Empetrum soc. Empetrum-Betula nana soc.
Herb-fields. Herb-fields (often with a
few C-species).

Lower Alchemilla vulgaris high High perennial beds
perennial beds, willow (Angelica), willow scrub.
scrub, Carex rigida beds
with Thymus and Alche-
milla alpina.
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The difference between Godthaabsfjord and Angmagssalik is ex-
pressed by the occurrence of herb-fields in Angmagssalik, even in the
interior, and the prevalence of lichen heaths and the absence(?) of herb-
fields in the interior of the Godthaab region. In Angmagssalik the climatic
conditions in the interior are only such as can be compared with the mid-
fjord areas at Godthaab. Through the work of the 7th Thule Expedition
the Cassiope Zone in Angmagssalik has become much better known,
and augmented with characteristic species such as Carex rupestris and
C. pedata. This being so, there is every reason for having the zonation
at Angmagssalik more thoroughly examined, as it is certainly not correct
that there is scarcely any vertical zonation in that region. Kruusk
(1912, p. 252) writes that the height above sea level is of no significance to
the vegetation within the arctic belt; but this is in contradiction 1o his
own investigations of the Cassiope mountain in Qingorssuaq; it is possible,
however, that in more continental regions there is scarcely any dilfer-
ence between high and low land (cf. ABBE 1936%). In suboceanic regions
it may be that at any rate the hygric continentality increases with the
height above sea level (cf. p. 22), for which reason a number of arctic
continental species occur in the mountains there. And in oceanic regions,
as for example the district round about the Angmagssalik colony, the
zonation again seems to be less distinct, for Saliz herbacea sociations also
occur frequently in the lowland, and luxuriant herb-fields are to be found
even fairly high up. Willow scrub, and the most luxuriant and most
subarctic herb-fields, as well as Alchemilla patches, are nevertheless
distinctly associated with the lowland (and warm southern slopes some
way up the mountains).

North of Angmagssalik, on Cape Gustav Holm (Localities 49-—52),
a difference has been found in the vegetation below 500 m (with luxur-
iant herb-fields in favourable places) and that between 500 and 800 m
(with Rhododendron, Diapensia, Papaver radicatum, Carex nardina). More
to the north a mountain was climbed in Mikis Fjord (Locality 59) and
there were found patches of heath with Cassiope tetragona, Diapensia,
Vaccinium microphyllum, Arnica alpina and Rhododendron lapponicum,
all of them (except Vaccinium) plants not found in the lowland below
300 m. This difference between lowland and highland in Mikis Fjord is
illustrated by fig. 147.

Unfortunately there are no investigations of South Greenland to
enable us to discuss the vertical zonation there.

1} According to GeLTiNc there is{in Northeast Greenland a nival zone
which, floristically and ecologically, corresponds to the outer coast zone (= the
Polar Zone).
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Fig. 147. South-exposed slope in Mikis Fjord. In the foreground Alchemilla glomeru-

lans-Sedum roseum high-perennial patches with Taraxzacum croceum, Polygonum vivi-

parum and Potentilla Crantsii (large-flowered). On the mountain in the background

Cassiope tetragona, Arnica, Rhododendron and Diapensia have been found high up,
but not in the lowland (under 300 m above sea level).

Number and Frequency of Easterly and Westerly Species.

In conclusion the writer would touch upon some of the problems
concerning the relationship and history of the Greenland flora. First there
is the old problem of whether Greenland belongs to the European or the
American flora region. We know that Warming (1888) maintained that
the line of demarcation between European and American flora regions
ran in Danmark Strait, whereas NaTHorst (1890, 1891) considered that
it ran through the inland ice from north to south and cut the vegetation-
covered land in South Greenland. NaTHORsT criticised WARMING’s con-
ception of Greenland as a plant-geographical entirety. WARMING’S com-
parison between Greenland and Iceland (pp. 186—191) is clearly a com-
parison between West Greenland and Iceland, not of the two sides of
Danmark Strait. OsTENFELD’s later investigations (1926) of the relation
between westerly and easterly species in the districts of Greenland
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showed that there is no essential difference between East and West
Greenland with regard to the number of easterly and westerly species.
This conclusion was due partly to the fact that OsTENFELD less correctly
placed species like Alchemilla alpina, Erigeron uniflorus and Veronica
alpina s. str. to his G. Group (which consisted of species said to occur
both east and west of Greenland); furthermore, he included in that group
a number of species which are rare in East America, or which in America
occur only in the east and which there are considered to be distinctly
European elements in the flora (i. a. Agrostis canina, Sedum villosum,
Arabis alpina, Potentilla Crantzit, Gnaphalium suptinum, Sazifraga stellaris
and Alchemilla filicaulis); the many Hieracta which are closely allied to
European Agamotypes were referred to the endemic species, whereas
actually they might just as well have been regarded as easterly elements.
In the following investigation the writer has employed the groups of
easterly and westerly species that are dealt with on pp. 271—273, but
only the positive species (without a? before the name). The difference
between these groups and those of OsTENFELD lies in the circumstance
that the writer considers a species to be easterly when its main distri-
bution is Eurasiatic, and westerly when its main distribution is Ameri-
can. In Table 19 an examination is made of the absolute number of
easterly and westerly species in Scoresby Sound (Districts 1—3 on fig.
137), Kangerdlugssuaq (Districts 5—6), Angmagssalik (Districts 8—10)
and South Greenland (Districts 18—19), and in Kangerdlugssuaq and
Angmagssalik the frequency of the easterly and westerly species (as
in Kruuse 1912, the expression of the frequency is the number of loca-
lities for the various species, each locality being given one point).

Table 19.
Scoresby | Kanger- Angmag- | S. Green-
Sound | dlugssuaq | ssalik land
— a—— | '

No. of westerly species.............. 23 11 20 44
No. of easterly species .............. 28 24 36 44
Points for westerly species .......... 23 51 151 i
Points for easterly species........... e 122 707

The table shows that the number of easterly species is greater than
that of westerly species in all districts except in South Greenland, where,
however, the easterly would exceed the westerly by about 10 if the
Hieracia were included. The pronounced preponderance of easterly
species in Angmagssalik and Kangerdlugssuaq is also manifested very
clearly when we consider the frequency of the species. Kruuse (. c.,
p. 208) arrived at the same result, though remarkably enough he writes:
“So much may be said, however, that WarmING was correct when he
wrote that Danmark Strait forms a definite dividing line between a
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pronouncedly European flora on its east side (Iceland) and an arctic-
American flora on its west side (Greenland). The large number of easterly
forms must be due to Apgmagssalik’s nearness to Iceland...” It is diffi-
cult to see, however, why a flora that is entirely dominated by easterly
species should be arctic-American! The writer cannot see why amends
should not be made to NaTHORST by admitting that parts of East Green-
land clearly belong to the European flora region. It is difficult to believe
that the many easterly species in Angmagssalik and adjoining areas
are due mainly to these regions having been subjected to an immigra-
tion from the east; rather is it a climatic conformity between these
parts of Greenland and Iceland-Scandinavia. It is curious that War-
MING did not come to this conclusion too, for he actually writes that
the large number of easterly species in South Greenland may be connected
with an agreement between the climate there and that in Iceland and
Scandinavia; and when discussing the distribution of the birch forest
he emphasizes the very fact that it is undoubtedly the climatic agreement
between Iceland and Scandinavia and South Greenland that is respons-
ible for the timber line there being formed of birch, which is regarded
mainly as an oceanic species which in more continental parts is repla-
ced by conifers. Some day, when we get exact frequency calculations
for the easterly and westerly species in Scoresby Sound and South
Greenland, it will be possible to determine the limits of the European
flora region. Meantime this is not of particular interest to us, as the
distribution of easterly and westerly species in Greenland without doubt is
mostly governed by climatic conditions, so that it suffices to establish the
fact that the most oceanic parts of Greenland are mostly European, whereas
the continental parts are American as regards the composition of the flora.
Roughly, Northeast Greenland north of 69° (especially inland, cf. HArTZ
1895 a, p. 388) and West Greenland (inland especially) north of about 62°,
may be considered as American. Therefore the flora region discussed in
the present work is certainly the most European in Greenland.

OsTENFELD (1926, p. 29) writes that the poverty of species in East
Greenland must be due to the unfavourable exterior conditions there.
This is no longer so certain, for the number of species known in East
Greenland has grown considerably since 1926. Nevertheless, the writer
does not think that the total number of species in the areas south of
Scoresby Sound will ever attain to such high values as in the corres-
ponding west-coast areas. This, however, is scarcely due to any “harsh-
ness” of the climate of East Greenland; rather is it an expression of the
fact that, owing to the narrowness of the coastland, there are not so
many zones from the coast inland as in Southwest Greenland. There
may be said to be a possibility for more species to grow in West Green-
land on account of more varied natural conditions, but not on account
of a climate that is particularly more favourable there.
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Problems Concerning the Immigration of the Flora
into Greenland.

The last problems to be discussed here are regarding the time of the
immigration of the flora into Greenland. A great variety of opinions
has been put forward on this point, from a Tabula-rasa theory, main-
taining that almost the whole of Greenland’s flora was exterminated during
the Glacial Age, whereafter it immigrated in post-glacial times (NaT-
HORST, SiMMONS, PorsiLp), to theories holding that the high-arctic
flora element could exist during the Glacial Age, but that the southerly
species must have immigrated in post-glacial times (OsTENFELD); and
finally, that the main stock of the flora was able to survive the Glacial
Age (WarmiNG, GELTING). Whereas most of the early treatises operate
only with the conception of “the Glacial Age”, more recent authors
(e. g. GELTING) discuss the last glaciation especially (Wiirm, Wisconsin).
GeELTING assumes that during the ice period there must have been
many unglaciated areas, perhaps even lowland areas; he endeavours
to make his theories acceptable by means of geological observations
and by the study of remarkable species distributions. Though the
writer does not share GrrTine’s conception with regard to a number
of the “‘centric” species, he agrees that the study of the distribution of
certain species may often lead to fairly definite clues to the history
of the flora (cf. WansinG 1888, pp. 194—196, and the similar studies
of FErRNALD and NORDHAGEN).

By studying the many species distributions referred to in Chapter
Three the writer has formed a picture of the history of Greenland’s flora.
This picture is very subjective, and like the theories of others on the
subject, is poorly founded. Nevertheless it may be of some value to
submit this opinion, for it may provide the impetus to a fruitful discus-
sion. The writer’s rather radical opinion is as follows: that practically
all Greenland plants immigrated in the last interglacial period or earlicr
and survived the last glaciation in Greenland itself?). It is obvious that

1) A similar view was held by Eperrin (1887), who assumed that in Southeast
Greenland during the Glacial .\ge there were not only nunataks but also large, hroad
coast territories which were not covered by the inland ice. In fact he wrote: that
there is no foundation at all for the view that practically all South Greenland’s
flowering plants today are too tender to have withstood the Glacial Age in southern-
most Greenland. e goes as far as to say that he believes the “wet” climate of today
has decimated the flora that lived in Southeast Greenland during the Glacial Age,
“for the climate of that age was not necessarily more unfavourable to vegetation
than that of today; indeed the reverse seems more likely to have been the case”.
He considers that we need imagine only very few species immigrating post-glacially,
all the others doubtless existed in the Glacial Age in South and Southeast Greenland.
He also imagines the existence of a preglacial land connection between Greenland
and Europe via Iceland and the Faroes.
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certain species can also immigrate in the present era, but it is difficult
to imagine the immigration of so large a southeasterly element as that
referred to, direct from Iceland or the Faroes, in our day. As some of
the species have even reached East America, it is still more difficult
to imagine a post-glacial immigration; on the contrary, one can readily
conceive its happening in interglacial times, when apparently there was
a lively interchange of species between North America and North Europe
(e. g. Dulichium spathaceum, Eriocaulon septangulare, Sisyrinchium an-
gustifolium).

There is no definite geological evidence to show that large or small
unglaciated areas did not exist in Greenland during the last glacial
epoch. Even roche moutonnée landscapes at the outer coast, which
clearly must have been glaciated earlier, may have been ice-free during
the last epoch. One need not assume that in that epoch any unglaciated
country was subjected to climatic conditions that made plant life im-
possible. Our knowledge of the climate during the last glacial epoch,
and the climatic conditions responsible for a glacial epoch, is very small
(cf. SEARs 1935, p. 38), and it is possible that climatic conditions, mainly
in the form of increased precipitation, can cause an advance of the ice of
such dimensions as to warrant the term ‘glacial epoch”. In this connec-
tion it is interesting to observe that in our day the unglaciated parts
of Greenland are narrowest in the most oceanic regions, where many
parts of the coast at present are practically undergoing an ‘‘ice age”.
It will be a task for geologists in the future to clear up the question
of how far the ice spread in Greenland during the last epoch; what we
know now of this question is deplorably little!). Geologists and bio-
logists assume that both east and west of Greenland there was ice-free
land during the last epoch, with quite a rich flora (see CoLEmax 1921,
ANTEVS 1929, FERNALD 1925 a, 1929, LinprotH 1931, Ly~NcE 1933, NoRrD-
HAGEN 1933, 1935, NanNreELDT 1935, ABBE 1936).

Naturally the flora in regions which at present are in an Ice Age
condition is of great interest. We find such areas on nunataks. The
Jensen nunataks in West Greenland, for instance have 20.4 per cent.
subarctic-boreal species, according to OsTENFELD (1926). Apart from
these, however, it may surely be said that conditions similar to those
of an Ice Age exist at capes and mountains on the coast which are almost
entirely surrounded by ice. The flora of such regions is also interesting,

1) Hosss, 1927, holds that in the Holsteinsborg region he has evidenced two
glacial epochs, one when all land was covered, and one later when only half of the
present ice-free country was covered. The other literature on unglaciated areas in
Greenland may be consulted in GevLtiNG (1934) and DecerBoL (1937, p. 31, foot-
note). On the landscape forms, especially the distribution of alpine topography,
see pp. 26—26.
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and therefore the writer will record his observations especially at the
south part of the Blosseville coast, where most of the valleys are glaciated
and the ice-free land consists preponderantly of capes and nunataks
separated by glaciers or short fjords with glaciers at the head.

Plate I is an aerial photograph of part of this coast. We have
botanical collections from two isolated southern-slope localities A and
B, of which only B was anything like thoroughly explored. Both locali-
ties contained a very large southerly flora element (in Locality A, 16
S-species out of 47). Locality A was the more luxuriant, with large
areas covered with Alchemilla vulgaris and herb-fields on the terraces
of the basalt mountain. Both localities yielded quite isolated stations for
southerly species in particular. Locality A (300—400 m above sea level)
had Alchemilla glomerulans “var.” (see fig. 63) and Polystichum lonchitis
(see fig. 22); in Locality B (200—400m) were found Botrychium lanceolatum
(fig. 16), Woodsia glabella (fig. 20), Cardamine pratensis (fig. 50), Carex
Macloviana (fig. 121) and a curious Potentilla (? P. Crantzit X nivea).
Locality A had Thalictrum alpinum, which was missing in Locality
B, a circumstance which almost proves that the isolation of two localities
by a mass of ice only few kilometres wide can prevent species from
spreading from the one to the other. For there is no reason whatever
to think that this species could not grow in Locality B, with its luxuriant
herb-fields entirely subarctic in character.

On considering the aerial picture it will be admitted that increased
glacial activity in this region must first have entailed greater develop-
ment of Glacier No. I; lateral glacier No. IT would cover the previously
glaciated terrain at * and fill the valley more than it is now. Glacier No.
III must have been larger, too, but has scarcely been more than a local
glacier, such as it is now (in contrast to No. I, which is a tongue from
the mnland ice). The alpine topography of the mountains does not indicate
that they have previously been glaciated. In the back-ground are some
of the mighty mountain chains which rise in the interior of Knud Ras-
mussen Land (up to 3733 m in height!) and which under no circum-
stances can have been glaciated. These chains must always have been a
barrier to the advance of the inland ice, and towards the southeast,
out to the sea, permitted a glaciation only on the lines of that existing
at present, but somewhat more intensive. The writer is inclined to think
that during the last glacial epoch the glaciers filled Wiedemann Fjord
to its mouth, and that Locality B then lay above the 200—300 metre
high glacier. In the transversal valley it is difficult to imagine Glacier 1I
rising more than to about 300 m, which means that Locality A remains
ice-free. Assuming that glaciation is caused by increased precipitation,
there is no reason why the southerly species should not exist on the
southern slopes with their favourable microclimate. As we can see from
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conditions in Locality A, the nearness of the ice means nothing to the
existence of the southerly species. The many small green patches on
the Blosseville coast, the only places where there is a little vegetation,
all lie on slopes that are sheltered from advancing ice and may all be
assumed to have stood out during the last glaciation. The writer received
a most distinct impression that these green patches were relic vegetations
and that the immigration of the flora to formerly glaciated land or to
moraines was proceeding at an exceedingly slow rate; an exception to
this was furnished by certain pioneer plants such as Chamaenerium
latifolium and a large part of the arctic-ubiquitous species (Ozyria,
Trisetum, Luzula confusa, Saxifraga caespitosa), which were found almost
everywhere along the coast.

In Mikis Fjord, too, on the southern slopes (fig.147) there is a very
rich southerly flora, again with rare species which have a disrupted
distribution (e. g. Equisetum variegatum). Both there and in Kanger-
dlugssuaq (fig. 12) the forms of the mountains indicate that they were
ice-free nunataks during the Glacial Age. The entire coast was presum-
ably a “nunatak coast”, split up into icebound capes, just like the
coast today south of Kangerdlugssuaq (see figs. 1 and 4 in SPENDER 1933,
and Plate II), and like the coast is presumed to have been in North
Norway (see HoLTEDAHL’S map in NorpHAGEN 1933, pp. 74—175) during
the last ice epoch. The writer imagines that Mikis Fjord then was partly
full of glaciers, but that the southern slopes over 100 m up were ice-free.
In the interior of Watkins Fjord, too, there have been southern slopes
above the glaciers which pushed out over the lowland (isolated occurrences
of Lycopodium annotinum were found on these slopes). According to Mr.
H. Wager, there is a very luxuriant southerly vegetation on Cape Deich-
man on the little-known nunatak coast south of Kangerdlugssuaq (see
Plate 1I); on the sharp peaks at the mouth of Amdrup Fjord (see Plate II)
was an isolated occurrence of Saxifraga aizoides, which also occurs on the
nunatak in Steenstrup Glacier. But on one of the formerly glaciated
nunataks by the sea northeast of Cape Deichman (see Plate II) only
about ten widespread arctic species were found, together with Ranunculus
glacialis. Cape Gustav Holm with its rich flora must also have jutted
out during the last ice epoch.

We shall now turn to some other localities, now entirely ice-free,
which contain an especially remarkable flora. First there is the northern
part of Blosseville coast, where on some capes are very strange species:
this means principally Cape Daussy (68° 44'), on whose steep sides
facing Danmark Strait were found two species so rare as Carex alpina
(fig. 119) and Ranunculus auricomus var. glabrata (figs. 40, 41, 42). In
the writer’s opinion Cape Daussy was not the only one to project above
the ice in the last epoch (and previous epochs), but Cape Dalton and the
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mountains at Turner Sound as well (with Arabis Holboelli and Cala-
magrostis arundinacea var.), as also parts of the Liverpool coast north of
Scoresby Sound. On this outer coast, between 69° and 71°, grows a typical
relic plant Sazifraga tricuspidata (fig. 58), which since the last ice epoch
has been unable to spread to the interior of Scoresby Sound, where it
should be able to grow if it were of the same race as that in West Green-
land. In the Angmagssalik region the writer has examined a distinctly
relic locality in Tugtilik (66°20") where the following species were found
with a markedly disrupted range: Carex atrata (fig. 120), Carex micro-
glochin fig. 122), Sazifraga aizoides, Equisetum variegatum and possibly
Festuca vivipara var. hirsuta (fig. 116).

When at the end of last century Kruuse found a number of rare
species in the Angmagssalik region, some of which were known only at
Angmagssalik in East Greenland, it was to be expected that later on,
when the regions between South Greenland and Angmagssalik, and
between Angmagssalik and Scoresby Sound were better examined, these
species would be found in the intervals. In many cases this has Lurned
out to be correct; northerly species like Cassiope tetragona were found
between Angmagssalik and the Scoresby Sound region, southerly species
like Botrychium lanceolatum and Carex Macloviana south of Angmag-
ssalik. Still, an interesting little remnant was left, found quite isolated
in Angmagssalik; it includes more widespread species like Dryas inte-
grifolia (fig. 67), Alchemilla acutidens (s.l.), Sedum acre (fig. 52), Alope-
curus aequalis, and very rare species which into the bargain seem to be
crowded together in certain few localities. At Angmagssalik colony itself
occur quite a number of remarkable species: two southerly, American
species, Galium Brandegeei and Juncus subtilis (fig. 133), which there have
their sole East Greenland locality; the same applies to southerly species
such as Ranunculus reptans (fig. 46), Subularia aquatica (fig. 51), Spar-
ganium affine, and two Agamotypes: Alchemilla minor var. denudala
and Hieracium angmagssalikense, both found by the 7th Thule Expedition
1933, grow there as the only place in all Greenland. Hieracium angmag-
ssalikense is closely related to the Scandinavian H. Sundbergit. And fin-
ally, at the colony are two species, Ranunculus acer and Asplenium
viride, with a particularly remarkable distribution. The first, Ranunculus
acer, grows there and in one or two relic localities in the district (sce p.
88), otherwise not in East Greenland except at Cape Farewell. There is
no reason to think that this species should not be able to grow in herb-
fields south of Angmagssalik, and it would be difficult to overlook,
as the Greenland races are very tall and conspicuous; this is an interesting
point, for an immigration of the plant from the east in the present era
or in post-glacial times would presumably also have included the alpine
dwarf race so common in Iceland and the Faroe Islands. Another species
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deserving of special mention is Asplenium viride, which according to
H. Smita (1920) has presumably survived the last ice epoch in Scan-
dinavia. Its distribution in Greenland appears on fig. 18; in Angmag-
ssalik it was found at the colony on Mt. Vegas together with Ranunculus
acer, and at Qingorssuaq, where rarities abound. Qingorssuaq lies in the
interior of Angmagssalik Fjord, where the flora has a character quite
different to that at the outer coast near the colony; on the mountains
there Kruuske found the following species quite isolated: Potentilla
emarginata, P.nivea, Papaver radicatum, Draba crassifolia, Pirola grandi-
flora (fig. 82), Arnica, Antennaria Porsildii (fig. 105), Juncus castaneus
(fig. 130), Gentiana aurea and Bartschia alpina var. Jensenii.

To judge from the isolated finds of species in the Angmagssalik region
it would seem that parts of the coastland, including the previously
glaciated land at the colony with its freshwater vegetation, southern
slopes and certain mountain plateaux and peaks in the interior, must
have been ice-free in the last glacial epoch, and that they housed both
northerly and southerly species. The ice-free localities nearest the coast
may probably have been exposed to very oceanic climate conditions
(and doubtless the influence of the Gulf Stream also made itself felt
in that epoch, cf. pp. 270—271).

Botanical investigations south of Angmagssalik (especially DEvoLp
& ScHOLANDER’S) have provided us with records of distinetly relic local-
ities in the interior at Skjoldungen; there are isolated occurrences of
southerly species such as Rubus saxatilis, Arabis Holboelli, Gentiana
aurea, Limosella aquatica, Agropyrum violaceum, Polygala serpyllacea,
and northerly ones such as Stellaria longipes, Erigeron compositus and
Calamagrostis arundinacea var. Especially interesting is the occurrence
of Potentilla Ranunculus and Vahlodea atropurpurea in Southeast Green-
land; both species in Greenland have a most distinct “centric” dis-
tribution.

Many isolated finds have also been made in the interior of the
south coastland, not merely of southerly species, but of many northerly
species too. There would seem to be an accumulation of isolated finds
in Qagssiarssuk (Igaliko Fjord), Taserssuaq in Tasermiut Fjord, and
many other places. Conditions here, however, should be more closely
studied.

As pointed out by GELTING (1934), it is of course almost imposs-
ible to distinguish with certainty between southerly relics from an
interglacial, warm period and southerly relics from the post-glacial
warm period (for Greenland established by HarpEr & ApoLF JENSEN
1910, Iversen 1934, Knup JEssEN (see footnote in IVERSEN L. ¢., p. 350)).
During the post-glacial warm period northern limits may have been dis-
placed several degrees of latitude northwards (possibly all the way from
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South Greenland to about 65°). Consequently, a number of the finds
of southerly species in isolated places in the high north may certainly
be explained by assuming that the species are relics of the post-glacial
warm period. This supposition may be applied i. a. to the southerly
species which have found their way into Scoresby Sound, but which
on the outer coast have their northern limit much more to the south
than Scoresby Sound (see T.B. 33 b, p. 127). However, species which
in the post-glacial warm period ranged far to the north would now, if
during their retirement owing to aggravated climatic conditions they
“remained hanging” in certain favourable places, presumably be found
in many of these places north of their frequency limit (possibly in cases
something in the direction of their present “climatic limit”). There
still remain some species which leap over numbers of well examined,
luxuriant localities and suddenly occur e.g. in a luxuriant herb-ficld
high to the north, growing together with other species of isolated occur-
rence; these species distributions indicate that southerly species have
been capable of surviving the last glacial epoch in Greenland.!) GELTING
(1934, p. 139) also refers to an interglacial warm-period relic in North-
east Greenland (Matricaria inodora), and SEIDENFADEN (1933) mentions
certain southerly species as interglacial relics (for instance Linnaea
borealis). The question may be said to be unsettled; but the aforesaid
investigations have created something of a probability that the writer’s
view of the time of immigration may be correct.

Considerable support for the theory of the persistence of the south-
erly species during the Glacial Age is obtained from the results recently
obtained in Scandinavia, where southerly species like Scirpus caespitosus,
Asplentum viride, Hippophaés rhamnoides, Myricaria germanica, Sedum
villosum, Athyrium alpestre and Nigritella nigra are considered to have
survived the last epoch (Syita 1920, NANNFELDT 1935, HoLMBOE 1936
a & b). If such species existed there, practically all the low and subarctic
flora must have been able to live in Scandinavia (NANNFELDT). The writer
therefore considers it not improbable that very similar conditions have
existed in Greenland. He is quite unable to imagine a post-glacial
immigration of southerly species such as Juncus squarrosus and Polygala
serpyllacea direct from the Faroe Islands, all the Alchemilla species from
Iceland, as well as Sedum annuum, S. acre, Nardus, Anthoxanthum etc.,
or direct immigration from Labrador and Newfoundland of Carex deflexa,
Parnassia Kotzebuei, Orchis rotundifolia and many others. How could
Galium triflorum (see p. 181) spread to Scandinavia from Greenland and
from America to Greenland in post-glacial times without occurring in
Iceland ? How could all the European species have reached the east coast
is North America via Greenland in the course of the post-glacial era?

1) Cf. Nos. 2, 15, 82, 91, 208, 213, 223, ? 266. 275, 279, 322, 337 and 379.




IT Biological Distributional Types in the Flora of Greenland. 319

A species like Alchemilla filicaulis would have to leap across Danmark
Strait, migrate to South Greenland, and from there spread eight degrees
of latitude in a south-westerly direction to its localities in East America!
The Utricularia species in West Greenland (cf. PorsiLp 1935, who cannot
conceive how and when their immigration took place) may also be
taken to be interglacial immigrants. The writer can only subscribe to
FeErNALD'sview (1925 a, p. 245) that “Greenland is still in a glacial period..”
comprising over 400 species, many of which are southerly, and that 18
per cent. of the flora “are plants of temperate eastern America which reach
their northeastern limits in America at or near the Straits of Belle Isle
(lat. 48°—54°)”. Conditions during the last ice epoch may have been
very similar to those of the “present ice epoch”.

If we place the time of a large interchange of species round about
the North Atlantic to the last interglacial period, it will be easier to
understand how these great plant migrations were feasible. Perhaps
with WEGENER we may even assume that then the lands were much
closer together than they are now. The American intrusion into the
interglacial flora of Europe (Dulichium spathaceum, Azolla filiculoides)
also seems to indicate that in the last interglacial era there was more
chance for exchanges of species between America and Europe than now.
Thus we can imagine that arctic species (e. g. the “west arctic group”)
and subarctic and temperate species (e. g. Sisyrinchium angustifolium,
Galium triflorum, Carex Hornschuchiana, Sieglingia decumbens, and many
others) took part in this great interchange.

By the aid of WEGENER’s theory the Faroe Islands come so close
to Southeast Greenland in earlier times (see map fig. 33 in NORDHAGEN
1935) that an immigration of Polygala and Juncus squarrosus south
about Iceland and direct to Greenland from there becomes probable.
The west-arctic group with its continental elements must have immi-
grated via a continental path, which, with the support of WEGENER’s
theory, may be imagined as having existed “as a broad west-arctic land
connection” (cf. ANDR. HANSEN, quoted in NorRDHAGEN L. ¢., p. 153), as
stated perhaps from Scoresby Sound to North Norway.

Thus the writer does not think that a much harsher climate ruled
in Greenland in the last glacial epoch than in the present day. It may
be that here and there the birch has formed low scrub close up to the
glaciers in South Greenland, almost as the Picea sitchensis forest grows
almost on the border of the waning ice in Alaska (CoopEr 1923, 1931).
In this connection one would not omit to quote a South Greenland
observation made by MoLTkE & A. JEssEN (1895, p. 100, the westerly
glacier of north Sermilik), of which they say:

“The glacier, which is now said to be retreating rapidly, has been of considerable
dimensions in a time not very remote. The vertical rock walls on both sides are
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smoothly polished and quite bare almost up to the edge of the high-land, and have
a very sharp boundary against the lichen-grown part of the mountain side above.
On the west side the boundary is marked by an imposing lateral moraine lying like
a sharp mound of gravel and stones devoid of vegetation on the mountain side,
1200—1300 feet above the present surface of the glacier. Only above this lateral
moraine did we find vegetation, which. despite the height (above the sea) and the
near inland ice, was very rich and luxuriant with creeping birch stems of 1!/, inch
diameter”.

Here then is birch scrub under such conditions in our day. The
writer will not now go into the question of whether this scrub could
have grown in that locality during the last glacial epoch too!), but
merely add that in sheltered transversal valleys without much glacial
activity there may very well have been low birch scrub with almost
all the subarctic flora.

We note, then, that with great probability the species in Greenland
have in very large numbers immigrated prior to the last glacial epoch,
so that since then there has been sufficient time for even slowly diffus-
ing plants to attain to their full climatic distribution; and as we assume
that there have been both oceanic and continental, warm and cold
periods, in the last interglacial period too (cf. Knup JeEssEx & V. Mir-
THERS 1928, p. 336), all the species have had the chance of spreading to
the widest possible extent. The last glaciation split up the areas of the
species into smaller areas, though as regards the rapidly diffusing plants
these have closed up again since the ice epoch into one continuous
area, especially if the climate of today is suitable for these species.
The present area of most species may be said to be governed by the cli-
mate, as of course in relic localities too we find only those species which
can thrive there at the moment. Thus relic localities southwards in the
interior of the country contain especially continental and arctic species,
whereas relic localities at the coast have more oceanic elements. On
the Blosseville coast at 68°40" there is a change from relic localities
with southerly flora to relic localities with northerly flora.

1) Regarding the former extent of the ice over South Greenland see A JESsEN'S
work (1893). According to that author, the ice during its maximum covered even the
Kitsigsut islands, but nunataks or whole chains of mountains have always jutted
up over the ice in South Greenland. Unfortunately we no have definite information
as to the extent of the glacial advance during the last ice epoch. According to G. IoLn
(quoted in WarmiNc 1888 p. 192), as much as half of South Greenland was unglaci-
ated during the “Ice Age”.




CONCLUSION

I consider that in this work I have pointed out the following cir-

cumstances particularly:

1.

That it is necessary for plant-geography to collaborate on a large
scale with cytogenetics (cf. especially the collective species mentioned in
Chapter Three).

That in South and Southeast Greenland there is a very large easterly
flora element which in certain regions means more in the vegetation
than the westerly element. Accordingly, these regions if anything
belong to the European flora region, which is ascribed particularly
to a climatic agreement between Northwest Europe and the said
parts of Greenland.

That to a great extent the European flora element may be described
as an oceanic low-arctic or subarctic element, and that the American
flora element may be called a thermophilous or continental arctic-
subarctic element.

That within the region examined there are three zones: a subarctic,
a low arctic and a high arctic, of which the last two each have certain
subzones. On the basis of the great conformity with TrapNELL’s
division of West Greenland it has been possible to make a provi-
sional survey of the plant-geographical zones of Greenland (fig. 146).

Up to 100 per cent. of the flora of Greenland may be imagined as
having survived the last glacial epoch in Greenland. With the sup-
port especially of WEGENER’s theory it is shown to be feasible that
in the last interglacial period there was a very wide interchange of
species between North America and Europe. As immigration of most
species probably took place pre-glacially or interglacially, there is
reason to believe that most of the species in Greenland have now
attained almost to their full climatic range, and indeed this is confirmed
by the study of the individual species, some of which seem to follow
the course of the summer isotherms, others the isohyets and lines
connecting points with the same thermic continentality.
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6. It is consequently possible to divide the flora into certain biological
distributional types which can be utilized as lifeforms when charac-
terizing plant communities and dividing vegetations. The classifica-
tion thereby obtained has the advantage that it is both an ecological
and a geographical division of the vegetation. Unfortunately I have
succeeded in determining the distributional type with a fair amount
of certainty for only a minority of the species; this is mainly a result
of our lack of knowledge of the exact distribution and race-content
of certain species. The application of distributional types to vegetation
research should therefore be employed when our knowledge of the
species becomes greater. The system can, and certainly ought to
be used together with other systems of lifeforms and the system of
character-species.

I would ask all those who have helped me in completing this work
to accept my warmest thanks. I owe a debt of gratitude to Dr. 5. O. IV
Omang, Oslo, Professor G. SamvueLsson, Dr. Tu. ArRwibssoN, and the
late Mrs. ELis Exaan, Stockholm, Messrs. CARL CHRISTENSEN, M. sc..
Jons. GronTVvED, M. Sc. and TH. SorENsEN, M. Sc. for their aid in the
work of determining the plants. Mr. HELGE PETERSEN, M. Sc. of the
Government Meteorological Service and Dr. P. F. ScuorLanpERr, Oslo,
showed me great kindness during the writing of the chapter on climate.
Professor N. E. NorLu~ND of the Royal Danish Geodetic Institute has
been most obliging as regards maps and the loan of aerial photographs.
Dr. Jous. IVveErseN and M. P. PorsiLp, M. Sc. were good enough to place
part of their floristic material at my disposal. Mr. R. Bogvap, M. Sc.
and Mrs. M. HayMMER M. Sc., also helped me, especially with the list of
localities. Finally, I thank Professor Knup JEssen for lending me the
7th Thule Expedition’s material and for permitting me to make use of
the collections of the Botanical Museum for drawing up the dot-maps.

Copenhagen, February 1937.

Postscript.

After concluding this work the writer received: H. STErrex:
Gedanken zur Entwicklungsgeschichte der arktischen Flora. Beih. zum
Bot. Centralblatt Vol. 56, Abt. B. p. 409 (1937) and Vol. 57, Abt. 13.
p. 367 (1937) and Eric HurLTEx: Outline of the History of Arctic and
Boreal Biota during the Quaternary Period, Stockholm (1937). Un-
fortunately it was impossible to follow up the many interesting ques-
tions mooted in these works, or to utilize the wealth of information
concerning the distribution of the northern Pacific species given in
Dr. HuLTEN’s book.
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In addition to these works on arctic flora outside of Greenland,
four others on the flora of Greenland have appeared, but these are
also too late to be taken into consideration, viz. DanL, E., LynGE, B.
& ScHorLaNDER, P. F. 1937: Lichens from Southeast Greenland. Skr.
om Svalbard og Ishavet Nr. 70; Omang, S. O. F. 1937: Uber einige
Hieracium-arten aus Gronland. Ibid. Nr. 40. GrenrtveEp, J. 1937:
Additions to the Flora of South Greenland. Botanisk Tidsskr. Vol. 44,
p- 262 and SEIDENFADEN, G. & Sorensen, Th. 1937: The Vascular
Plants of Northeast Greenland from 74°30" to 79°00’ N. Lat. Med-
delelser om Grenland Vol. 101, Nr. 4.

I am very grateful to Vice-Admiral G. C. AMpRuUP, the chairman
of the Publishing Committee of ‘“Meddelelser om Grenland”, for his
great indulgence in connection with the publishing of this work; I
also thank Mr. W. E. CALVERT for the interest he has taken in the

translation to English.
Copenhagen, February 1938.
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DANSK RESUME

Dette Arbejde indeholder en Bearbejdelse af de paa 7 Thule Eks-
pedition 1933 indsamlede Karplanter og et Studium af Grenlands Kar-
planteflora i Omraadet fra Sydkystlandet til Scoresbysund, 6—7 Thule
Ekspeditions Arbejdsomraade (Fig. 1). I Indledningen gives der en
historisk Oversigt over den botaniske Udforskning af denne Del af
Grenland.

Kapitel 1 indeholder en Beskrivelse af Omraadets klimatiske,
edafiske og topografiske Forhold. De meteorologiske Maalinger viser
tydeligt, at det sydestlige Hjorne af Grenland er den mest oceaniske
Del af dette Land. Kontinentalt Klima findes i Vestgrenland iser nord
for 64°, paa Ostkysten iser nord for 69°.

I andet Kapitel gives der en Oversigt over de botaniske Indsam-
linger, gjort af 7 Thule Ekspedition. De bespgte Lokaliteter omtales
kort, og alle Plantefundene er sammenstillet i Tabel 6. Alle IFund af
storre Betydning, Omtalen af kritiske Planter og nye Typer, der er
indsamlet paa Ekspeditionen, er henlagt til Kapitel 3.

I dette Kapitel findes der en fuldsteendig Liste over Karplanterne
i1 den sydlige og sydestlige Del af Grenland (til 71°). Arterne er her
gennemgaaende behandlet saa udferligt, som det var muligt; dog er
der lagt serlig Veegt paa de plantegeografisk interessanteste Arter. For
hver Art undersegtes om muligt 1) Variationen, de systematiske For-
hold og cyto-genetiske Forhold. 2) Artens Totaludbredelse. 3) Artens
Udbredelse i Gronland (for de interessanteste Arter ofte belyst ved et
Prikkort), 4) dens Udbredelse i Syd- og Ostgrenland syd for 71°. 5)
Artens Krav til Voksestedet, 6) dens Livsformer. Der blev lagt serlig
Veaegt paa at undersgge Planternes klimatiske Krav. Som Konklusion
af de Undersegelser, der findes under Punkt 15, gives der i Punkt 6,
hver Art en Betegnelse, der kort udtrykker min Anskuelse om vedkom-
mende Arts klimatiske Fordringer (Artens biologiske Udbredelsestype).
Der toges Hensyn til Arternes Varmekrav (med felgende Skala: A, =
hojarktisk, A, — lavarktisk, S, = subarktisk med vid Udbredelse i det
lavarktiske Omraade, S, = subarktisk, koldt tempereret) og til Arternes
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Kontinentalitets-Oceanitetskrav (med en Skala: C, = udpreget kon-
tinental, C, — svagt kontinental, O, — svagt oceanisk og O, = ud-
preeget oceanisk). Tegnene s®ttes sammen paa forskellig Maade, saaledes
betegner A,C, en hojarktisk, svagt kontinental Type, S,0, en subarktisk
Plante med vid Udbredelse mod nord, og som er udpraget oceanisk.
Iavrigt henvises man til Side 45, hvor alle de benyttede Tegn findes
udferligt omtalt.

Der viste sig en smuk Overensstemmelse mellem Klimakurverne
(se Fig. 2—5) og mange Artsudbredelser. Nogle Arters Nord- eller Syd-
grenser forleb parallelt med Sommerisotermerne (AT- og ST-typerne),
andres Nord- eller Sydgreenser forleb parallelt med Isohyeter og Linjer
forbindende Punkier med samme gennemsnitlige aarlige Temperatur-
svingning (AC-, AO- og SO-typerne).

En Del Arters Udbredelsestype lod sig hestemme uden storre Vaklen,
navnlig naar der var Overensstemmelse mellem Totaludbredelse, Gron
landsudbredelse og Voksestedskravet, og saafremt man var nogenlunde
sikker paa at staa overfor en genetisk set velafgreenset Enhed. Men i
mange Tilficlde var Oplysningerne om Arterne for faa eller for uover-
ensstemmende, hvorfor jeg maatte betegne et stort Antal med “I”
(ubestemmelig) eller tilfoje Sporgsmaalstegn til den givne Udbredelses-
type. Det er mit Indtryk, at dette “ubestemmelig” oftest betyder “ube-
stemmelig for mig med mit nuverende Kendskab” ikke “virkelig
ubestemmelig’.

I fjerde Kapitel findes der en Oversigt over de forskellige Ud-
bredelsestyper (se iseer Fig. 136). Der peges paa den store Meengde ostlige
(europeiske) Arter, som findes mellem de oceaniske Arter, og den Muengde
vestlige, (amerikanske), der findes mellem de kontinentale eller varme-
krevende Arter. De fleste Udbredelser — selv for saadanne Arter, der
er knyttet til f. Eks. Vestgrenland alene — kunde forklares udfra kli-
matiske Forhold, kun i ret faa Tilfeelde var man noedt til at tage sin
Tilflugt til en Forklaring af Udbredelsen udfra historiske Forhold. kn
Del merkelige Udbredelser spogtes forklaret ved den Antagelse, at der
under Istiden og under Planternes Indvandring til Grenland var skel
en Omdannelse af Arterne (Jkotypedannelse), hvorved den Type, der
findes i Grenland, i sine klimatiske Krav kunde blive forskellig fra den
samlede Population af Arten.

Det undersogtes derneest, om der kunde findes en Overensstemmelse
mellem RauNkrLER’s Livsformer og de fundne biologiske Udbredelses
typer. En saadan Overensstemmelse fandtes kun mellem RAiuNKizr's
Livsformer og Varmekravstyperne, ikke sikkert mellem Rauxkimn's
Livsformer og O- og C-typerne.

Endelig forsogtes Udbredelsestyperne anvendt ved Vegetalions-
karakterisering og Vegetationsinddeling, til hvilket Formaal de fandtes
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at vere godt egnede. Den Inddeling, man naar til paa denne Maade,
vil i mange Tilfzelde komme til at svare til Inddelinger, der naas ved
Hjzlp af andre Livsformsystemer eller Karakterartssystemer.

I femte Kapitel omtales Omraadets Plantegeografi. Omraadet ind-
deles i Zoner og Underzoner paa Grundlag af de floristiske Resultater
(Arealgreenser, Hyppighedsgrenser) og Plantesamfundenes Udbredelse.
Der fandtes en subarktisk, en lavarktisk og en hgjarktisk Zone, hver
med visse Underzoner. Den store Overensstemmelse mellem denne Ind-
deling af Ostgrenland og TrapPNELL’s Inddeling af Vestgrenland tillod
Udarbejdelsen af en forelebig Oversigt over Grenlands plantegeografiske
Zoner (se Fig. 146).

I Slutningen af Kapitlet undersogtes Antallet og Hyppigheden af
estlige og vestlige Arter i Omraadet, og Problemet om Tidspunktet for
Floraens Indvandring og Floraens Bestaaen under Istiderne, specielt
under sidste Istid, toges op til fornyet Droftelse. Mine Anskuelser om
disse Forhold kan kort sammenfattes saaledes:

Der findes i Syd- og Ostgrenland et meget stort ostligt Floraelement,
der i visse Egne betyder mere i Vegetationen end det vestlige. Disse
Egne horer derfor nermest til europeisk Floraomraade, hvilket iseer
skyldes en klimatisk Overensstemmelse mellem N. V. Europa og disse
Dele af Grenland. Det europwxiske Element er iser et subarktisk-lav-
arktisk oceanisk Element, medens det amerikanske kan betegnes som
et arktisk-kontinentalt, subarktisk-kontinentalt eller subarktisk-lav-
arktisk varmekravende Element.

Den gregnlandske Flora kan tenkes i op mod 100 °/, at have over-
levet sidste Istid i Grenland. Med Stotte af iseer WEGENER’s Teori kan
man tenke sig, at der i sidste Interglacialtid (og tidligere) er foregaaet
en meget stor Udveksling af Arter mellem Nordamerika og KEuropa.
Antagelsen, at selv de subarktiske Arter kan tenkes at have overlevet
sidste Istid i Grenland, stettes bl. a. ved lagttagelser over Floraen paa
Reliktlokaliteter i Dstgrenland, og i det hele taget paa Sydestgrenlands
nuvaerende Naturforhold, der paa mange Steder har Istidskarakter.

Freerdig fra Trykkeriet den 15. Marts 1938,
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Plate 1.

Wiedemann Fjord. lat. 68733". N. Air photograph No. 21212 East Greenland.
Taken on the 7th Thule Iixpedition 1933 by the Geodetic Institute. See Text p.314.



PraTE 1.
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Plate 2,
Cape Deichmann (68°03’), Amdrup Fjord, and the mountains behind. Air
photograph taken by H. G. Watkins.
1:1 Cape Deichman (where there is rich vegetation). 2:2 Previously glacialed
nunatik with poor flora, having few species. of widespread arctic plants and

Ranunculus glacialis. 3 :3 Mountain on the south side of Amdrup Fjord (isolated
occurrence of Saxifraga aizoides).
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77:
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. 263:
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. 290:

ERRATA

: Line 25: Athyrium feliz femina, should be Athyrium filiz femina.

Text to fig. 36: Cerastium cerastoiodes, should be: Cerastium cerastioides.
Line 27 and 32: augustifolia, should be: angustifolia.

Line 26: -H, should be: 6: Th-H.

Line 21: The gap between No. 291 and No. 293 is due merely to an error
in enumeration.

Line 8: 2n = ac. 48. should be: 2n = ca. 48.

Line 13: low arctic-oceanic, should be: low-arctic, oceanic.

Text to fig. 186, line 7: A,CT, should be: A,TC.

Line 20: Tables 14—15), should be: Tables 14—15.





