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INTRODUCTION

he freshwater entomostraceans of East Greenland have until recent

years been little investigated only. The first papers dealing with
this fauna were published by C. WEsSENBERG-LuND in 1895 and 96.
The paper from 1895 deals mainly with the fauna of West Greenland,
but the material collected by Ryder’s Expedition (1891—92) on
Danmarkse in Scoresby Sund, East Greenland is dealt with also. The
paper from 1896 concerns the East Greenlandic fauna only. In these
papers the following species are recorded from Danmarkse and Jameson
Land, 70°26" N. Lat., (see the map, fig. 1):

Lepidurus glacialis (KrRoYER).
Daphnia groenlandica n. sp.
Scapholeberis mucronata (O. F. M.).
Simocephalus expinosus (Kocu)?
Bosmina obtusirostris G. O. SARs.
Macrothriz arctica G. O. SARs.
Eurycercus lamellatus (O. F. M.).
Acroperus leucocephalus SCHOEDLER.
Chydorus sphaericus O. F. M.
Polyphemus pediculus (1..).

Of these 10 species Daphnia groenlandica cannot be maintained as
a separate species, it must be referred to D. pulex (see p. 13), and there
are strong reasons to suppose that Eurycercus lamellatus (see pp. 30—
31) is identical with E. glacialis and that Simocephalus expinosus must
be referred to S. vetulus (see pp. 19—20). Finally Acroperus leucoce-
phalus is a synonym for A. harpae.

In the years 1906—08 the Danmark Expedition collected
entomostraceans from the region of East Greenland between 76°—77°
N. Lat. This material was treated systematically by V. Bream 1912,
and biologically by Fr. Jonansenx 1912. In the first mentioned paper
the following 15 species were recorded:

1*
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Lepidurus arcticus PALLAS.
Daphnia pulex DE GEER.
Macrothrix hirsuticornis Norm. & Br.
Lynceus rectangulus G. O. Sars.
Chydorus sphaericus O. F. M.
Limnocalanus macrurus G. O. SARs.
Diaptomus minutus Lirrj.
Cyclops strenuus FISCHER.
Canthocamptus cuspidatus SCHMETL.
— duthier Scort??
Epactophanus richardi MRAZEK.
Maraenobiotus brucei RicH.?

— danmarki n. sp.
Candona groenlandica n. sp.
Herpetocypris glacialis G. O. SArs.

Apart from the two species recorded with a ? the list comprises
13 spec. According to Exman, 1913, Limnocalanus macrurus must be
referred to L. grimaldi pE GuerNe. P. HaBErBOscH, 1920, is of the
opinion that Canthocamptus (Moraria) duthier should be M. schmeili.

The present investigation deals with a material of freshwater
entomostraceans from East Greenland (see the map fig. 1) collected by
various expeditions for the Zoological Museum of the University of
Copenhagen. By far the largest part of the material has been collected
during ‘““Treaarsexpeditionen til Christian d. X’s Land” 1932—34
under the leadership of Dr. phil. Lavce Kocu. A smaller part was
collected by the “Amdrup Expedition” 1901—02, the “Godthaab
Expedition” 1930, and an English expedition to Scoresby Sund
(C. C. BErTrAM) 1933. Further a small material from the “Danmark”
Expedition 1906—08, which was not dealt with by V. BREam has been
included in the investigation.

In the above mentioned material at hand for the present investi-
gation the following species were found.

Euphyllopoda.

1. Lepidurus arcticus (PALLAS).

Cladocera.

2. Daphnia pulex (DE GEER).
3. Scapholeberis mucronata (O. F. M.).
4. Simocephalus vetulus (O. F. M.).
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. Bosmina longirostris (O. F. M.).

Macrothriz hirsuticornis NorMAN & BraDY.
Eurycercus glacialis LLILLIEBORG.

Acroperus harpae BAIRD.

9. Alona affinis (LEYDIG).

10. Alonella excisa (FiscHER).

11. Chydorus sphaericus O. F. M.

12. Polyphemus pediculus (L.)

® N> o

Copepoda.

13. Cyclops strenuus (FISCHER).
14. Canthocamptus cuspidatus SCHMEI .
15. Maraenobiotus danmarki V. BREHM.

Ostracoda.

16. Prionocypris glacialis G. O. SArs.
17. Heterocypris incongruens (Ramp.).
18. Candona candida O. F. M.—VAVRA.

Thus of the various orders the following numbers of species were

recorded :

Euphyllopoda ........ ... ... ... .. ... 1
Cladocera. . ...... ... .. ... .. ... ... .. ..... 11
Copepoda. ...... ..o 3
Ostracoda ........... ... ... . ... 3

in all . 18

Of these 18 species the following 5 are new to East Greenland:

Bosmina longirostris.
Alona affinis.

Alonella excisa.
Heterocypris tncongruens.
Candona candida.

These b species have all been recorded from West Greenland.

Further 6 species (8?), which are not found in the above men-
tioned material, have previously been published from East Greenland.
Thus till now 24 (26?) species of Freshwater Entomostraca are known
from this area. They will all be dealt with in the Synopsis.



. Synopsis of the Species.
A. Euphyllopoda.

1. Lepidurus arcticus PALLAs.

Apus glacialis, KrevyEr 1847.
Lepidurus glacialis G. O. Sars 1896, pl. XI, XII, XIIIL.

East Greenland records:

Lepidurus glacialis C. WEsENBERG-LuND 1896.
Lepidurus arcticus V. BReam 1912.

Apus glacialis F. JoransEn 1912.

Apus glacialis K. STEPHENSEN 1913.
Lepidurus arcticus SvEx Semme 1934.

Occurrence in East Greenland: Scoresbysund Area: Dan-
marksg and Jameson Land (C. WESENBERG-LUND), various ponds in
the neighbourhood of Hurry Fjord, 4.—14. Aug. 1933. Franz Joseph
Fjord Area: Geographical Society Island (Sven SemmEe), Myggbukta
(Sven SemumE), near Knudshoved (SvEx SemME), between Tyroler Fjord
and Grant’s Fjord (Sven SeommE), Crater Lake near Cape Herschel
(Svex SomumEe). Lake near Knudshoved °/4 1930, small lake at Moskus-
oksefjord 1%/4 1930, small lake near Kap Stosch /4 1930, Langse on
Ellag 2/4 1933 and %/; 1934, Bjerneso on Ellag 1/, 1934. Nordostkyst
Area: Various localities in the area of the Danmarks-expedition, ca.
77° N. Lat. (V. BrReum, F. Jouansen), lake near Danmarkshavn July
1907 and June 1908.

Occurrencein West Greenland: Recorded from several localities
between ca. 67° and ca. 78° N. Lat. GrRuBE (1853), WESENBERG-LUND
(1894), G. O.Sars (1909), K.SrepHENSEN (1913), P. HaBERBOSCH
(1920).

Distribution: In the arctic and semiarctic regions: Scandinavian
Highland, Bear Island, Spitzbergen, Iceland, Greenland, Northern
Canada, Alaska, North Japan, Sibiria, Russia.

Remarks: Sv. SommEe (1954) has drawn attention to the fact that
specimens from the arctic Bear Island differ from specimens from the
Norwegian Highland by the smaller spines on the posterior segments
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of their bodies. In the East Greenlandic specimens the spines (see fig. 2)
are as small as, or even smaller, than in specimens from the Bear Island
and sometimes also fewer in number. According to Ororsson (1918)
specimens from Spitzbergen differ from Norwegian specimens by their
shorter caudal lamella. Also the East Greenlandic specimens have a
shorter caudal lamella than those from Norway. It is, however, not
only the length of the caudal lamella but its form too which are different
in the two regions. As it is seen from fig. 3 A and B the caudal lamella
is triangular in the East Greenlandic L. arcticus as well in larger as

Fig. 2. Lepidurus arcticus, 2, 27 mm, Pond C. Hurry Fjord, ¢/ 1933. Posterior part
of body with caudal lamella and base of caudal filaments; seen from above.

in smaller individuals although comparatively longer in the former,
whereas in Norwegian specimens according to Sars (l.c. Tab. XII,
figs. 23—27) and Sv. Semme (l.c. fig. 3¢) it is “linguiform, scarcely
constricted at the base” (Sars). The triangular caudal lamella is also
according to SemmEe (1934), Ororsson (1918), and Fr. Joransen (1920)
found in L. arcticus from Bear Island, Spitzbergen and Canada. Thus
there seems to be morphological differences between the various stocks
of L. arcticus, and there is reason to assume that there exist at any
rate two races of this species, one from the true arctic regions, charac-
terized by a triangular caudal lamella, and another from the Scan-
dinavian Highland, characterized by a linguiform caudal lamella. It is
of interest to observe that regarding the form of the caudal lamella
the Scandinavian individuals come nearer to the Central European
L. productus (with a pear-shaped caudal lamella) than the true arctic
individuals. The first pair of legs of the Greenlandic specimens (fig. 3 C)
resembles that of the Norwegian form very closely.

The East Greenlandic specimens attain a large size, the total length
of the largest specimens being 29 mm. In table 1 is given the measure-
ments of specimens (all females) from Langse (Ellag) and from ponds at
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Hurry Fjord (Aug. 1933). The carapace length is measured from the front
margin of the carapace to the middle of the sinus of its hind margin;
the total length from the front margin of the carapace to the tip of
the caudal lamella. The carapace length varies between 6 and 21 mm,
the total length between 8 and 29 mm. The specimens from Langse
(Aug. 24th, 1933) are considerably smaller (in mean 14.2 mm) than those

Fig. 8. Lepidurus arcticus, A — Langsg, /3 1933; B — Pond A, Hurry Fjord,

6/, 1933; last segment with caudal lamella of specimens of varying sizes, the figures

denote the total length in mm. G — leg of the 1st pair of an individual (tot. 1.
27 mm) from Hurry Fjord, Pond A, ¢/, 1933.

from Hurry Fjord (Aug. 4th—14th, 1933) (17.0 mm). This difference in
size may perhaps be due to a beginning dying away of the oldest and
largest specimens during the month of August. The smailest mature
specimens (i. e. females with eggs in the capsule of the 11th pair of
legs) measure a total length of 11 mm. The number of eggs in each
capsule is generally one, in a few cases two and in one case only, three.
The number of eggs seems to be higher in the larger individuals than
in the smaller ones. No males were found in the material?).

L. arcticus is very common in the area investigated; it is found
both in lakes along the beach and in small ponds. The fact that it is

1) Further particulars concerning the development and descriptions of the
larvae found are given seperately (Erix M. PourLsen, 1940).
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Table 1. Measurements of Lepidurus arcticus from North-East

Greenland.

: Ponds round Langse i
Locality .......... Hyrey: Bied Ellfw Both localities
Date ............. 4—14. Aug. 1933 ;‘ 24. Aug. 1933 4.—24. Aug. 1933
Length ........... (Carapace Tot. . 3Carapace‘ Tot. 1. :Carapace‘ Tot. L. ‘ idfezggls‘?j

mm }

S | 2 2 4

T .. 3 3 .. ..

B . 1 12 | .. 12 1 0

S R | 6 1 22 1 1 28 2 0
0., 10 6 1 26 1 0
|5 .8 12 | 3 20 3 1
120000 2 .. 3 9 5 9 0.7
A 2 2 1 12 3 14 1.3
Yoo, 2 3 16 2 19 0.8
16 1 10 10 1 20 0.7
6., 1 5 ; 9 1 14 0.6
17,0 . 4 6 .. 10 1.2
18, o 1 1 1 2 1 3 0.7
19, .0 .. 1 1 .. 2 2.0
20, .. 1 3 1 1 4 1.0
21... ...l 1 2 1 2 0.5
22,
23 .. - ..
24 ... 1 1 0
2b.
26 . 1 - .. ..
2 S 1 1 1.0
28 |1 ‘ 1 2.0
29, 1 | .. 1 2.5
Tot. number ...... 37 37 71 71
Mean length....... 11.4 17.0 9.4 14.2

1) the no. of eggs refer to the tot. 1.

found in Langse during the summer, but not in autumn, winter or
spring, seems to show that the species does not hibernate, the obser-
vation of larvae but not of grown-up specimens in June and the be-
ginning of July gives evidence to the same effect. The dispersion of the
length of the individuals in Tab. 1 is quite uniform with one maximum
only and tends to show that one generation only is present; thus the
life cycle is the following: In early summer the larvae are hatched from
the wintering eggs, in the course of the summer the larvae grow up
to mature specimens, which in the course of August produce wintering
eggs and then die. The life cycle is just the same as in Spitzbergen
(Ororsson L c.).
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B. Cladocera.

2. Daphnia pulex pE GEER.
Daphnia pulex W. LiLLseBore 1900, Tab. IX, fig. 8 and Tab. X, figs. 1—9.

East Greenland records:

Daphnia groenlandica C. WEsENBERG-LunD 1895.
Daphnia groenlandica C. WESENBERG-LuND 1896.
Daphnia pulex V. Bream 1912.

Daphnia pulex F. Jonansen 1912.

Occurrence in East Greenland: Scoresbysund Area: Dan-
marksg and Jameson Land (C. WESENBERG-LUND). Pond on Jameson
Land, various ponds near Hurry Fjord, pond on Store. Franz Joseph
Fjord Area: Various lakes and ponds on Ellag, Ugless on Ymers O,
ponds and small lakes near Nordfjord, lakes at Moskusoksefjord, lake
at Knudshoved, lakes and ponds at Kap Stosch, Sandeen Tyroler-
fjorden. Nordostkyst Area: Pond on Maroussia Island, lake near Storm-
Kap, lakes near Danmarkshavn, various localities in the area of the
“Danmark”-Expedition (V. BREam and F. JOHANSEN).

Occurrence in West Greenland: Common and numerous in
West Greenland from Kap Farvel in the South to 77°30" N. Lat. (North
West Point of Greenland).

Distribution: Widely distributed: Europe, Northern- and Central
Asia, North Africa and North America.

Systematical remarks: The principal character by which
Daphnia pulex differs from the closely related D. longispina is the comb
of strong thorns on the tail claws. This comb is present in all the Daphnia

Fig. 4. Daphnia pulex, a — the end of the cauda and the base of the caudal claw

of an ephippial female from a pond af Kap Stosch, 3/3 1930. b — the cauda and the

base of the caudal claw of an ephippial female from a lake at Moskusoksefjorden,

17/51930. ¢ — the base of the caudal claw of an empty (subitaneous) female from
Langse, 19/, 1934.

specimens observed in the material from East Greenland. The comb
(see fig. 4) is divided in two parts: a proximal one consisting of H—8
slender and comparatively short spines placed very closely to each
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other, and another part distally to the first one and composed of 4—6
long and strong spines set a little apart from one another; in some cases
a small but stout spine is placed between the two sections of the comb.
Distally to the comb is a fringe of fine hairs; this fringe continues almost
to the end of the claw. The rostrum is short but pointed; the pigment
spot is always present. The spine of the carapace varies very much in
length, in some cases it is almost lacking, in other cases (grown-up
individuals) it attains nearly /; of the total length (- the spine). In
most cases the spine is straight, but some specimens were observed
having a slightly upwards curved spine. The length of the head is about
1/,*/5 of the carapace-length.

Fig. 5. Empty (subitaneous) female from Langse, Ellag, 19/, 1934; Tot.l. — the
spine 2.00 mm.

On Danmarkse WESENBERG-LUuND (1895) has found specimens
which he described as a new species D. groenlandica. As the most characte-
ristic features of D. g. he mentions its almost spherical form, the dark,
nearly black, colour of the dorsal part of the carapace and the head,
and the short, stout, slightly curved spina arising from the central (not
the dorsal) part of the posterior margin of the shell; further the comb
of the caudal claws is somewhat stronger than in D. p. Of D. g. he found
empty specimens only. In the collections of the “Danmark” expedition
V. Bream (1911) did not find specimens corresponding with D. g., and
P. HaBErBoscH (1920) is of the opinion that D.g. is identical with
Daphnia pulex. In the present material specimens closely resembling
D. g. are found in the early summer (1°/;) in the colonies propagating
by means of sub. eggs. Here both empty @ and @ carrying sub. eggs
(or youngs) have — laterally viewed — a rather spherical form, and
the spine is placed very near the central part of the hind margin of
the shell (see fig. 5); the animals are dark-coloured especially in the
dorsal part of the cephalothorax, but also the dorsal part of the cara-
pace and — to a lesser degree — the ventral parts are dark. According
to the figure of D.g. given by WESENBERG-LUND the margin of the
head in front of the eye is straight; this holds good also for the said
specimens in the present material. Regarding the pigment spot WESEN-
BERG-LUND writes: ‘“‘macula cerebralis deest (?)”. In my material,
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however, the pigment spot is present without doubt, but it is hardly
visible through the microscope by transparent light, no doubt due to
the comparatively dark colour of the head; however, on a white back-
ground it is clearly seen. The cauda resembles that of other D. p.; the
number of thorns on its dorsal margin is about 14. The comb of the
caudal claws (fig. 4 ¢) consists as in other D. p. of a proximal part with
7—=8 slender spines and a distal part with 5 long and stout spines.

In think there can be no doubt that D. g. must be regarded as an
early summer form of D. p.!) (WESENBERG-LUND has found it in July
too) representing ex-ephippio females which are propagating by means
of subitaneous eggs (or have just ceased from this mode of reproduction).
The spherical form and the strong vaulting of the carapace (on account
of which the spine seems to spring from the middle of the hind margin)
is no doubt caused by the strong development of the brood pouch.
That WESENBERG-LUND has not found his D. g. with subitaneous eggs
may be caused either by a too small material or by the fact that the
sampling has taken place at a time when the colonies in question have
ceased from the subitaneous propagation without having yet begun to
produce ephippia.

Specimens with dark coloured cephalothorax and carapace are,
however, very common in most of the arctic localities where D. p. has
been found. P. HaBERBOscH mentions that he in shallow waters (often
together with Lepidurus arcticus) has found ‘‘eine merkwiirdige, an
den dorsalen Schalen- und Antennenteilen stark pigmentierte Form
von Daphnia pulex”. The same dark coloured form I have found often
in the highlands of Iceland?). In Spitzbergen O. Ororssonx (1918) has
found the dark coloured form too. In more southern regions this dark
coloured form has not been observed, and there is any reason to suppose
that the dark coloured form is characteristic for the arctic and semiarctic
regions. In the material from East Greenland it is very common; some-
times the colony consists of dark coloured specimens only, but in many
cases dark coloured and light coloured specimens are found together,
in still other cases light coloured specimens are present only. During
the fortnightly investigations of Langse the following observations were
made as to the occurrence of light coloured and dark coloured specimens:

1) ate R R e /s 0, 3/, 8/s 12y 22 5/q Ble 3o e

Dark spec......... +)+ + + + + + + o+ () +
Light spec......... + A+ BB B+ o+
Date .............. M Ol Bl Tl 2 B/ o Y, 5/s 30/5 . A/
Light spec. ........ + + + 4+ + + 4+ + + 4+ +

1) Cfr. Erix M. Poursen 1940.
?) Erix M. PouLsen, 1924.
3) A () means comparatively few individuals.
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These observations tend to show that dark coloured specimens are
dominating during the summer and totally lacking in the winter. During
the winter light coloured specimens are found only; in the beginning
of the summer and during the autumn both dark and light specimens
are present in the samples. It could be supposed that the dark colouring
was connected either with certain size groups or generations or with a
certain mode of reproduction; further the possibility cannot be denied
on beforehand that the dark and the light specimens constitute two
races of D. p.: one, the dark, which ends its life cyclus in autumn and
another, the light which lives through the whole of the winter. In order
to elucidate these questions we shall go in details as to the occurrence
of dark coloured specimens (= d) and light coloured specimens (= 1)
especially in the Langse-material. On June the 29th D. p. is observed
for the first time since the disappearance of the wintering animals in
the beginning of April. The colony consists of young partly newly hatched
and partly older, all of course hatched from the ephippia. Among the
newly hatched mainly 1. occur, there are, however, some few with a
slight dark colouring of the shell; the older young are, however, truly
dark coloured. The measurements (in mm) of the young are as follows:

l. young slight d. young older d. young
(6 sp.) (12 sp.) (5 sp.)
Total length............. 0.83 0.83 1.87
Length of spina ......... 0.29 (35 9/,) 0.31 (38 9/,) 0.30 (16 9/,)
Length of head.......... 0.19 0.17 0.40

Both 1. and d. are thus of the same total length; also the length of
the spine and the head is about the same; the few older but still im-
mature specimens had the same actual length of S. as the young ones.
On July the 10th both d. and 1. specimens occur, they have now grown
considerably and subitaneous females as well as young are found in
both forms. The following table gives the results of some measurements
(in mm) carried out on specimens from this sample:

Young Subitaneous 99
d. (7 spec.) 1. (7 spec.) d. (16 spec.) 1. (41 spec.)
Tot. length ..... 0.83 0.91 2.35 2.42
length of spine .. 0.51 (61 ¢/, 0.35 (38 9/,) 0.21 (8.9, 0.37 (156.29/,)
length of head .. .. .. 0.44 (17.89/,) 0.44 (17.8°/y)

Concerning the sub. €@ it is clear that there is little difference only
as to the total length of the two forms and the length of the head is
about the same. As to the length of the spine there is, however, a clearly
pronounced difference between the two forms, the 1. spec. having a
spine nearly twice as large as that of the d. spec. As to the young ones
the case is just the opposite, here the spine of the d. spec. is nearly
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twice as large as that of the 1. spec. The number of eggs or young in
the brood pouch is about the same in the two forms; in the 1. spec. in
main 6.5 (4—11) in the d. spec. 6.2 (2—11).

On July the 23rd by far the largest number of the individuals
belong to the dark form, whereas only few are light coloured; empty
and sub. @ are found among both forms. The young found in the sample
all belong to the dark form. The measurements (in mm) are as follows:

Young d. spec. empty and sub. d. empty and sub.1

(9 sp.) (25 sp.) (16 sp.)
Total length .......... 0.93 2.18 2.43
Length of spine ....... 0.43 (44 °/,) 0.17 (7.89/,) 0.21 (8.79/,)

Considering the grown-up individuals it is seen that the l. spec.
are somewhat larger than the d. spec. The spine has about the same
length in the two forms; this is rather astonishing as on July the 10th
the spine was nearly twice as large in the 1. as in the d. spec. The al-
terations in the spine length is clearly seen from the following figures:

d. 1.
July 10th. . .................... 8.9 9/, 15.2 9/,
July 23ed. ... o 7.8/, 8.7,

Whereas the length of the spine in the 1. spec. is reduced with 43 °/,
the reduction in the d. spec. is only 12 9/,; the result of this varying
degree of reduction is that the two forms now have nearly the same
percentic spine length. Another remarkable feature is that whereas on
July the 10th the 1. spec. were only 0.07 mm longer than the d. spec.,
they were on July 23rd no less than 0.25 mm longer than the d. spec.
That young of the light coloured form was not observed at all on the
23rd, whereas d. young were fairly numerous makes it evident that the
l. form now is disappearing and therefore now only composed of older
and larger individuals, the cause of this disappearance may either be
that the 1. females now have ceased to produce young or that they
now produce dark young; the last explanation is obviously the right
one as at any rate a few light coloured @ with sub. eggs were observed.
On August the 12th we have still a not inconsiderably number of light
coloured @ with sub. eggs but no light coloured young. This also tends
to show that the light coloured @ during the summer produce dark
young. The results of measurements (in mm) of specimens from Aug.
the 12th were as follows:

young d. empty and sub. d. empty and sub. 1.
(11sp.) (13 sp.) (5 sp.)
Total length ........ 1.47 2.39 2.50

Length of spine ..... 0.23 (15.6 °/,) 0.13 (5.8 /) 0.13 (5.2 9/,)
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The length of the spine is now still more reduced both in young
and in grown-up spec. and about the same in the d. and I. spec.

In 1934 the sampling was stopped on Aug. 12th but in order to
follow the fate of the two forms during late summer and onwards we
can go back to 1933 when the fortnightly sampling began on Aug. the
8th. On Aug. the 8th the colony consisted of empty @ and young only,
there were many dark coloured ones grown-up as well as young but
only 2 light coloured spec. were observed. The measurements were as

follows:

young d. (36 spec.)  empty d. (14spec.)  empty L. (2 spec.)
“Total length .......... 1.18 2.40 2.83
Length of spine ....... 0.30 (26 °/y) 0.15 (6.0 /) 0.17 (6.09/,)

The 1. spec. observed were thus large (old) individuals. On Aug. 22nd
only d. spec. were found. On Sept. the 5th rather many d. young and
grown-up spec. (9 with eph.) were observed and one single light young.
On Sept. 19th many d. eph. @ and empty @ and some few light empty
and eph. @ were present, the d. and 1. specimens were of about the same
size and their spine were of the same length. On Oct. the 3rd, the 19th
and the 31st the number of d. spec. is steady decreasing and the number
of 1. spec. increasing; both d. and 1. eph. @ are found; the measurements

(in mm) are as follows:
d. empty and eph. 2 1. empty and eph. @

(13 spec.) (14 spec.)
Total length ................. 2.03 1.98
Length of spine .............. 0.16 (8 9/,) 0.17 (7.6 9/,

The size and the spine length of the two forms are thus nearly the
same. From Nov. and onwards until the colony dies away in the end
of March 1. spec. are found only.

How are we to explain the relation between dark- and light-coloured
specimens? are there in East Greenland two varieties of D. p. or two
different species of D. one dark with a short life cyclus lasting to October
only and another light one with a long life cyclus lasting until March.
As in most of the samples there is no other difference to be found be-
tween the two forms than the difference in colour, there is no reason
to regard the two forms as different species or varieties. This view is
supported by the fact that light coloured spec. are very common in
the beginning of July and then nearly disappear towards August
without having produced ephippia and in spite of an intense production
of sub. eggs in the first half of July. When on July the 23rd we find
dark young only, although the sample contains rather many light sub. ¢
this must undoubtedly show that the light coloured @ produce dark
young. Thus the d. and l. specimens cannot be regarded as belonging
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to various species or varieties; the varying colouration must be regarded
as a mode of seasonal variation.

The course of this variation is the following: In the early summer
when the colony only consists of young or immature larger individuals
(June 29th) the young are light or only slightly coloured, whereas the
larger individuals are truly dark coloured. A little later in the season
(July 10th) both 1. and d. young and I. and d. subitaneous @ are found.
Thus we may draw the conclusion that the young hatched from the
ephippia are lightcoloured or slightly dark coloured. As the first sub. ¢
observed are partly dark coloured and partly lightcoloured, we must
conclude that the exephippio young partly maintain the light colour
and partly become dark coloured during their further growth. All the
young hatched from both light coloured and dark coloured @ are dark
coloured. As the temperature rises during July the 1. @ disappear; it
is not clear from the material if this disappearance of the light specimens
is caused by their dying away or by the fact that they become dark
during their further development. At any rate in the high summer dark
specimens occur only, in the autumn, however, light spec. appear again
and the number of dark spec. decreases; finally in the winter light spec.
are found only. Although the relation between the dark and the light
specimens has not been fully explained by the observations made, I
think we are right in assuming that the variation in colour is a seasonal
variation; the dark colour prevailing during the summer and the light
colour in the winter, whilst dark and light colouration is found together
during spring and autumn.

Biological remarks. Although a very large material from several
localities and from various seasons of the year has been investigated
males have never been observed. Neither have any of the previous
investigators of East Greenlandic D. p. colonies (C. WESENBERG-LuND
and V. BrRenm) mentioned the occurrence of males. It is thus evident
that the D. p. of East Greenland propagate exclusively without males
producing as well subitaneous eggs as resting eggs parthenogenetically.
The case is thus the same as in Svalbard, where O. OrLorsson did not
find males in his large material.

By means of the fortnightly investigation of Langse (on Ellas) it
has been possible to state the mode of the life cyclus of the North-East
Greenlandic D. p. The propagation is monocyelic. The young are hatched
from the ephippia in the course of June, in July and August the pro-
pagation by means of subitaneous eggs is in full swing and many young
individuals are present in the samples. In September no more females
with sub. eggs neither any young are found, but a number of ephippial
females are now observed (in samples from other localities ephippial
females were found as early as in the latter half of July). In all the

121 2
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samples from the autumn and the winter ephippial females were found;
the last sample in which ephippial females were present was from the
1st half of March; in samples from the latter half of March and from
the 1st half of April a few empty females were found; from the end of
April to the beginning of June no specimens were present in the samples.
It is of interest to note that the production of resting eggs is continued
through the long arctic winter.

The mature specimens of D.p. from East Greenland generally
have a size of ca. 2.0 mm (without the spine); the largest spec. found
had a total length of 3.00 mm (including the spine 3.27 mm). On the
whole the growth is through the summer about the same as in more
southern localities (f. 1. Denmark), however, the wintering specimens do
not grow in the latter half of the winter as it is the case in southern
waters (K. BeErg, 1931).

In the colonies of D. p. from East Greenland a seasonal variation
has been found regarding the spine length; the following observations
have been made: Within one and the same individual the length of the
spine does not increase at all. In spec. which grow up in early summer
(when the temperature is rising) the spine length does not decrease
during the individual growth, later, however, when the temperature
is falling the length of the spine decreases. In specimens hatched in
the middle of the summer when the temperature begins to fall the spine
length decreases steadily from the newly hatched stage and onwards
through the life of the individual. The length of the spine of the newly
hatched young varies accordingly to the temperature as it appears
from the following survey:

1934 June July August
17 ex-eph. young 7 ex.eph.y. 16 ex-sub. egg-y. 8ex-sub.egg-y.
Total length ........ 0.81 mm 0.93 mm 0.87 mm 1.10 mm
Spine length ........ 0.27 mm 0.35 mm 0.46 mm 0.33 mm
Sp. L. in °/, of tot. 1. 33.3 37.6 53.0 31.8
The spine length — both actual and percentic is thus somewhat

larger in July than in June and August.

It has not been possible to state any conspicuous local variation
between colonies from various East Greenlandic waters neither con-
cerning the mode of propagation nor concerning seasonal variation. As
to the spine length there seems to be some local variations, some colonies
having in the main a longer spine than others.

As it is not within the scope of the present paper to go into details
as to the biology of the species treated further observations and remarks
concerning the biology of Daphnia pulex in East Greenland have been
published separately (Erix M. PouLsen 1940).
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3. Scapholeberis mucronata (O. F. MULLER).
Scapholeberis mucronata W. LiLseBore 1900, Tab. XXII, fig. 15.

East Greenland records:

Scapholeberis mucronata C. WeEsENBERG-Lunxp 1895.
Scapholeberis mucronata C. WesENBERG-LuND 1896.

Occurrence in East Greenland: Scoresby Sund Area: Dan-
markse 70°27" N. Lat. (C. WEsENBERG-LunD 1895), lake, Nordost-
bugten, 71°30" N. Lat. /4 1900.

Occurrence in West Greenland: Rather commonly found
along the coast from Umanak in the north to Bredefjord in the south.

Distribution: Widely distributed: Asia, Africa, Europe, North
America; not so common in the Arctic as in more southern latitudes.

Remarks: In the sample only one specimen, a young female
without a frontal horn was found; it measured: Tot. l. (= mucro) 0.5 mm,
height 0.3 mm, mucro 0.08 mm. The scarce occurrence in East Green-
land is in good accordance with the fact that the species is rare also
elsewhere in the Arctic. WESENBERG-LUND writes that the species never
is found in Greenland in considerable numbers.

4. Stmocephalus vetulus O. F. MULLER.
Simocephalus vetulus LirLsesorc 1900, Tab. XXIV, figs. 8 and 17.

East Greenland records:

Simocephalus exspinosus ? C. WESENBERG-LUND 1895.
Simocephalus exspinosus ? C. WESENBERG-LunD 1896.

Occurrence in East Greenland: Sydostkyst Area: Pond near
Puisortok, 1%/5 1932. Scoresby Sund Area: Pond near Hurry Fjord, 2
samples 7/ 1933, empty and ephippial females. Franz Joseph Fjord
Area: Bjornesg, Ellag, 18/4 1933, ephippial females and males; 1/, 1934,
many young females and a single one with ephippia. Langse, Ellag,
12/, 1934, cast ephippia. Lake at Ellag, 2°/4 1932. Lake at Knudshoved,
3/ 1933, young, females with subitaneous eggs, cast ephippia.

Occurrence in West Greenland: Found in various localities
(C. WEsENBERG-Lunp 1895, P. HABERBOScH 1920).

Distribution: Widely distributed, especially in the northern
hemisphere.

Remarks: The specimens from East Greenland correspond well
with former descriptions (f.i. W. LicLseBora 1900). The front of the
head (see fig. 6) is rounded and the rostrum is quite smooth; the hind
margin of the shell is rounded; the caudal claw is furnished with a

Ok
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dense fringe of fine hairs but completely devoid of spines or stronger
hairs. The pigment spot is rhomboidal or oval in form with a long
ascending stripe; thus is has not quite the longstretched form which
is generally found in Simocephalus vetulus, but as the form of the pig-
ment spot may vary rather considerably (according to LILLJEBORG,
1900) I do not think that there is any reason — on account of the form
of the pigment spot — to doubt the identity of the Greenlandic specimens
with Sim. vetulus. WESENBERG-LUND (1895) has described some spec-
imens of Simocephalus from East Greenland (Danmarkse) as S. ex-

Fig. 6. Simocephalus wvetulus, Knudshoved, °/; 1934; female with subitaneous eggs,
total length 1.93 mm; the claw of the cauda drawn to a larger scale.

spinosus?, but on account of the “small and badly conserved” material
he has added the ? to the name. As §. vetulus now is known both from
West- and East Greenland whereas §. exspinosus not has been recorded
from Greenland at all, I think there is reason to assume that these
“badly conserved” specimens from Danmarkse belong to S. vetulus.

As to the mode of reproduction the following details can be given.
Bjornesg Aug. 18th (1933): many females with ephippia and a few
males found, no females with subitaneous eggs. The ephippial females
were of the following sizes (total length):

Units: s v oe s o 18 19 20 21 22 23 24 25 26 27
No. ............ 1 .. 1 3 9 4 4 2 .. 1

Mean total length: 1.50 mm (1.20—1.80),25 spec. The males measured
1.07 and 1.33 mm; the males are thus considerably smaller than the
ephippial females. In the same locality on October 25th (1933), when
the lake was ice-bound, no specimens were observed at all. On July
the 1st of the following year some few young immature females and two
ephippial females were found; no males were observed. The mean total
length of the young females was 1.14 mm (0.80—1.53), 42 spec. As no
larger, parthenogenetic females were found it is obvious that the spec-
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imens are still immature and that they must have been hatched from
the hibernating ephippia. The two ephippial females had a length of
1.33 and 1.40 mm, thus falling within the range of the young, immature
females; this in connection with the fact that no signs of a partheno-
genetic propagation was observed, makes it probable that these ephippia-
carrying females belong to the first ex-ephippio-generation.

Near Knudshoved on August the 5th a number of young females with
a mean total length of 1.07 mm, and very few (3) parthenogenetic
females, total length: 1.80, 1.93 and 2.13 mm, were found. The parthe-
nogenetic females were thus considerably larger than the ephippial
females found in Bjerness on Aug. 18th. The number of eggs in the
brood pouch is ca. b—©6.

In a pond, Hurry Fjord, Aug. Tth ephlpplal and empty females
were found.

From the preceeding statements it is evident that S. vetulus in
East Greenland is monocyclic. In the course of June (?) the ephippia
hatch and in the beginning of July the young ones become mature.
The ex-ephippio specimens propagate by means of partly subitaneous
eggs and partly ephippial eggs. The propagation by means of subitaneous
eggs is still going on in the beginning of August, but in the latter half
of August only ephippial females are found. After the period of sexual
propagation has come to an end the colony disappears and the wintering
takes place by means of ephippia.

It is interesting to observe that males are exceedingly rare; this
tends to show that the males are not necessary for reproduction by
means of winter eggs and ephippia. The case is thus to some degree
the same as in Daphnia pulex, only the males can still be found how-
ever in very limited numbers.

As well WESENBERG-LuND as HaBerBoscu have found that the
“sexual” period begins very late in the year, later than for the other
Greenlandic Cladocera. As it appears from the above mentioned ob-
servations this does not always hold true for the colonies in North-East
Greenland, ephippial females have been found as early as July Ist.
S. vetulus does not in this respect behave otherwise than other Green-
landic Cladocera, but the fact that parthenogenetic females have been
found as late as August bth (by P. HaBERBOscH as late as Aug. 19th)
seems to indicate that although the propagation by means of resting
eggs begins early, the propagation by means of subitaneous eggs lasts
for a long time, the two modes of reproduction taking place simul-
taneously for a rather long period.
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b. Bosmina longirostris (O. F. MULLER).

Bosmina longirostris F. E. Rtue 1912, Tab. I, fig. 3.
Bosmina longirostris var. similis W. LitLsesore 1900, Tab. XXXI, fig. 15.
Bosmina longirostris var. cornuta Jurine, W. LiLLsesore 1900, Tab. X X XTI, fig. 3.

Occurrence in East Greenland: Franz Joseph Fjord Area:
Rundse, Ellag, 72°50" N. Lat., during the fortnightly investigations it

Fig. 7. Bosmina longirostris, A — Rundse, /31933, 1 — end of cauda with claw
of 8 different ind., 2 — posterior-inferior angle of carapace, 3 — head of 2 ind. B —
Ulveso, /,1933, 1—3 as in A.

is caught in all the samples taken from °/¢-%/,5 1933 and 1/,-12/; 1934.
Ugless, Ymerg, 73°15" N. Lat., /g 1932 and 1/ 1933. Ulveso, Ellag,
72°50" N. Lat., 15/4 1933 and '/, 1933.

New to East Greenland.

Occurrence in West Greenland: Known from a few localities
(P. HaBeErBOscu 1920).

Distribution: Widely distributed: Europe, Africa, Asia, America;
from the tropical zones and into the Arctic.

Systematical remarks: It is rather astonishing that it is
B. longirostris and not B. coregoni that is found in the present material,
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as B. coregoni in the var. obtusirostris G. O.SArs is most commonly
met with in arctic waters, whereas B. longirostris, although it is re-
corded from several localities in the Arctic, has its main distribution
in more temperate regions. There is, however, no doubt as to the identity
of the specimens in question with B. longirostris as it is defined by
F. E. Rtue (1912): The caudal claw (fig. 7A and B 1) has always two
flexures by which it is divided in three parts. The proximal part is on
its dorsal margin furnished with a comb of long slender hairs or spines
increasing in length distally; distally of the comb is a row of 7—10
short spines or teeth set apart from one another, outside of this row
may be found a narrow fringe of hairs. The frontal seta (fig. 7 A and
B 3) is inserted halfway between the eye and the end of the rostrum.

Of B. longirostris two varieties are found, one in Rundse (fig. 7 A)
corresponding with var. cornuta (JuriNE) and another in Ulveso (fig. 7 B)
corresponding with var. similis LiLLseBorc. In the specimens from
Rundse, var. cornuta, the 1st antennae are rather short and in the adult
always curved backwards towards the end and hookformed, in the
young the Ist antennae are comparatively longer, backwards curved
but not hookformed. The height of the carapace of the sub. @ in 9/,
of the total 1. is 725 varying between 565 and 867 °/y, (59 spec.). The
horn on the inferior posterior angle of the carapace has a mean length
of 60 °/y, of the total 1. varying between 40 and 100 %/, (59 spec.).

From Ulvesg, where the other variety var. sumilis LiLLiEBORG was
found only very few spec. were recorded. The 1st antennae are rather
long, in 5 spec. measured the following lengths in °/y, of the tot. I. were
found: 407, 448, 452, 484  500. The horn on the inferior-posterior angle
of the carapace had the following lengths in °/y, of the tot. 1.: 129, 129,
138, 157, 167.

In both varieties the reticulation and striation of the shell is hardly
visible.

Biological remarks: The occurrence of the species in Rundse,
where fortnightly investigations have been carried out was as follows:

(the lake ice covered)

9/B 24/8 5/9 14/9 5/10 17/10 31/10 14/111933——
30/6 1934 11/7 23/7 12/8

Young....... C c + r rr - 25 no -+ c C
@ w. sub. eggs ¢ c —+ r r rr s s specimens —+ (o c
Eph. @ ...... .. 4+ 4+ 4+ .. . observed o ..+
empty @..... r r + c c r orrr 4+ + +

B. long. is present in the samples from summer and early autumn
only. It makes its first appearance on July the 11th after the lake has
been ice-free a week or two. During July and the 1st week of August
it propagates by means of sub. eggs only; in the last half of August
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by means of resting eggs also. The number of eggs in the brood pouch
of the sub. females is rather small: in July in mean 2.6, in August 1.7,
in September 1.0. Thus the number of eggs is highest in the beginning
of the season. Males were not present in any of the samples. In the
sparse material of B. longirostris from West Greenland P. HABERBOSCH
(1920) found eph. females only and no males. Thus males of B. lon-
girostris have not been recorded from Greenland, although ephippial
females have been found both in West and East Greenland.

6. Bosmina coregont-obtusirostris G. O. SARs.

Occurrence in East Greenland: WESENBERG-LuND (1895 and
1896) records Bosmina obtusirostris G. O. Sars from Danmarkse (70°27’
N. Lat.), and Bosmina arctice W. LiLLiEBOoRG from Greenland (no
locality and date).

Occurrence in West Greenland: Found in many localities
from Umanak in the north to Bredefjord in the south.

Distribution: Mainly arctic and subarctic, found in Asia, Europe
and America.

Remarks: Although WEsENBERG-LUND does not give any de-
scription of the hairs or spines on the caudal claws (the specific value
of this character not being recognised at that time), his figures and
deseriptions make it probable that the species in his material is B. core-
goni-obtusirostris and not B. longirostris. In his Greenlandic material
(both from the west and the east) of B. obt. arctica he did not find any
males; of B. obt. s. str. he only found 2 males. As it appears from P. Ha-
BERBOsScH'S records (although he does not draw attention to this fact
in his text) males are very rare in his material. °/,: more than 100 sub. @,
15 eph. @, 4 &; 2°/s: many sub. @, ca. 1000 eph. @, 5 35 2%/,: hundreds
of sub. @, 3 eph. @, no &; */4: of 1000 @ at the most '/;, only with eph.
20 3 /g 50 eph. @, 1 3. The number of males is thus very small in
comparison with the number of ephippial females (abt. 1200 eph. @
against 30 &). The scarcity of the males in proportion to the ephippial
females (both regarding B. longirostris and B. obtusirostris) seems to
indicate that the propagation by means of resting eggs in the Green-
landic Bosmina is at any rate not purely sexual.

7. Macrothrixz hirsuticornis NorMAN & BRrADY.
Macrothrix arctica G. O. Sars 1890.
Macrothrix hirsuticornis var. groenlandica W. LitLsesorc 1901, Tab. LV, figs. 6—14.
East Greenland records:

Macrothrix arctica C. WeseENBERG-Lunp 1895,
Macrothrix arctica C. WeseNBERG-LunD 1896,
Macrothrix hirsuticornis V. BRenm 1912.
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Occurrence in East Greenland: Scoresby Sund Area: Dan-
markss (WEseENBERG-Lunp 1895). Pond at Hurry Fjord, 7/ 1933,
empty females and females with subitaneous eggs and with resting
eggs, a few males. Another Pond at Hurry Fjord, /s 1933, males and
empty females. Franz Joseph Fjord Area: Pond on Sandeen Tyroler-
fjorden, 2/, 1930, females with subitaneous eggs. Nordostkyst Area:
Lake on Maroussia (V. BReam 1912).

Occurrence in West Greenland: Various localities between
Holstensborg and Umanak (P. HaBerBoscH 1920). WESENBERG-LUND
1895, has mentioned Macrothriz rosea JURINE from West Greenland;
P. HaserBoscH is of the opinion that WESENBERG-LUND’s species is
not Macr. rosea but Streblocerus serricaudatus (which HABERBoscH has
found in various localities in West Greenland), as WESENBERG-LUND’s
figure shows 4 sensory setae on the distal margin of the Ist antenna.
The said figure shows, however, clearly 3 such setae only. According
to LiLLsEBORG the number of sensory setae is both in Macrothrix (rosea
as well as hirsuticornis) and in Streblocerus ca. 6. Thus even if the spec-
imen figured by WESENBERG-LUND had 4 sensory setae, this does not
show that the specimen belong to Streblocerus rather than to Macrothrix.
The specimen figured by WESENBERG-LUND can, however, not — as
stated by WESENBERG-LuND — belong to Macr. rosea. In Macr. rosea
the first antenna is not widened distally and not backwards curved
(cfr. LiLyeBorG’s fig. 17, Tab. LIV). WEsENBERG-LUND’s figure shows,
however, both the distally widening and the backwards curve of the
1st antenna, both features being characteristic for Macr. hirsuticornis.
I therefore hold that the specimens described by WEseENBERG-LUND
must be referred to this species and neither to Macr. rosea nor to Streb-
locerus serricaudatus. The occurrence of Macr. rosea in Greenland should
be rather astonishing also as it is not found elsewhere in the Arctic.

Distribution: Macr. hirsuticornis is widely distributed, recorded
from South- and North America, with the Arctic, from Africa, total
Europe (with Iceland and Spitzbergen) and from Northern Asia.

Remarks: The arctic Macr. hirsuticornis is often described as a
special species, M. arctica, G. O. Sars 1890 (Northern Norway), OLoFs-
soN 1918 (Spitzbergen) and C. WesenBERG-Lunxp 1895 (N. E. Green-
land). W. LiLLseBorG 1900, mentions the East Greenlandic form as a
special variety, M. hirs. groenlandica and looks upon the two forms as
luxuriating varieties only of M. hirsuticornis; Kas Berc (1933—34)
supports this view. The variety arctica has in later years been found
in temperate countries too, by Kas Bera (I. ¢.) who writes that ‘“the
large, well developed Danish individuals seem to resemble var. arctica
most”, and by P. PArenzax (1931) who has described M. arctica G. O.
Sars from the Italian Alps. According to G. O. Sars M. arctica differs
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from M. hirsuticornis by the lesser curving of and the broader distal
part of the 1st antenna, and LiLLiEBORG states that the distal part
of the tail bristles are longer in M. arctica than in M. hirsuticornis.
Ororsson and Kas Berc hold that the difference in the length of the
distal part of the tail bristles is the best distinguishing character be-
tween the two forms. P. PArRENzAN states that the two forms (he regards
them as distinct species) are to be distinguished from one another by
a notch in the dorsal margin just at the border between the head and
the carapace being present in M. arctica but not in M. hirsuticornis.
This is quite opposite to G. O. Sars’ original description of M. arctica,
who writes: linea dorsali testae et capitis arcum aequum formata”. It
is evident that none of the characters by which . arct. has been disting-
uished from M. hirs. are very distinct and there is reason to suppose
that KAy BErc is right in assuming that “the appellation var. arctica
covers luxuriating individuals which appear when certain unknown con-
ditions of life exist”.

The specimens found in the present material are very like those
from Denmark. The size (total length) of the East Greenlandic specimens
is as follows (Maroussia, end of July, Hurry Fjord, beginning of August).

Mafuret) females ..:::ocssineuiciisraisiinais 0.80 mm (0.49—1.08) 43 spec.
Ephippial females............................. 0.69, 0.71, 0.72 mm 3 spec.
Males . ... 0.40 mm (0.28—0.46) 14 spec.

Thus on a whole the East Greenlandic specimens of the present
material are rather small and by far not as large as WeseENBERG-LUND’s
specimens from Danmarkse from July (up to 2 mm). They coincide in
size with primiparous females from Denmark (0.80 mm) from January
(Kas BerG); the males are somewhat smaller than the Danish males
(0.60 mm). According to LirrieBora M. arct. differs from M. hirs.
s. str. by its size, the former being 0.80—1.20 mm, the latter only
0.60—0.98 mm. At Spitzbergen the size varies according to OLoFssoN
from 0.6—1.0 mm; the Spitzbergen specimens is thus of about the
same size as the East Greenlandic. In size the East Greenlandic and
Spitzbergen specimens come nearer to M. hirs. s. str. than to M. arctica
which shows that it is not at any rate the size that distinguish the arctic
specimens from those of the more southern distribution.

On a whole the East Greenlandic specimens (see figs. 8, 9 and 10)
resemble those from Denmark fairly well, only the nape-organ is very
inconspicuous and by far not so protruding as in the specimen figured
by Kar Berg, sometimes it is not to be seen at all. However, I shall,

1) By mature females I understand all females larger than the smallest egg-
carrying females (0.49 mm).
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not lay much stress on this difference as the indistinctness of the nape-
organ in the East Greenlandic specimens may be caused by the state
of preservation, these specimens having been conserved in alkohol or
formalin for several years, whereas Berc’s figure obviously is made
from living specimens. The shell is oval, more or less according to the
number of eggs in the brood-pouch. There is no dorsal incision behind

Fig. 8. Macrothrix hirsuticornis, A — subitaneous female from Sandeen, Tyroler-
fjorden, 2¢/;1930. b — a male from pond A, Hurry Fjord, ¢/, 1933.

the head. The first antennae (fig. 9) are always backwards curved and
distally widened. On the front margin there is 6, in some cases 7, in-
cisions furnished with a comb of bristles; on the outside and near the
basis a small bristle is present. The distal end carries ca. 6 strong sensory
setae and behind these, on the distal part of the hind margin, two or
three groups of bristles. The form of the 2nd antenna appears from
fig. 10 b; it corresponds into details with the descriptions and figures
given by W. LiLLseBore 1900; only I have observed 2 joints in the
large bristles; it seems, however, as if the second distal joint is a false
one — without flexibility. The cauda (fig. 10 a) is furnished with a
small but stout end claw; on both sides of the anus 6 or 7 small combs
of bristles are present. The margin of the cauda is furnished with a
fringe of short tiny spines; on the sides of the cauda especially near
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the dorsal margin small hairs or groups of hairs are scattered rather
densely. The male (fig. 8) is as already mentioned much smaller than
the female. The back is less rounded than in the female and often nearly

Fig. 9. Macrothriz hirsuticornis, pond at Hurry Fjord, 7/s 1933; 1st antenna of
7 females.

straight; the head is comparatively large and set off from the carapace
by a small incision. The superior-posterior angle of the carapace is
prominent. The lower margin of the carapace is, as in the females,
furnished with long, stout hairs, these being comparatively longer than
in the females. The 1st antenna is longer than that of the female and
hardly curved at all; it has the same furnishing of hairs and setae as

Fig. 10. Macrothriz hirsuticornis, female from a pond at Hurry Fjord, 7/; 1933; a
— cauda, b — 2nd antenna.

that of the female but besides it carries a long bristle proximally on
the front margin. Further the male is easily recognised from the female
by the strong hook on the first pair of legs.
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The ephippium consists of the hind part of the shell and carries
2 eggs. Concerning the ephippia OLorsson has observed that the newly
cast ephippium consists of the whole hind part of the shell with both
dorsal and ventral margin, but later on the ventral part breaks off and
the ephippium consists of the upper part of the shell only. Observations
on the present material confirm this statement; I have found in August
(Pond at Hurry Fjord) as well newly cast ephippia (with eggs) and
consisting of the whole posterior part of the shell as old, empty ephippia
(from the preceeding season) without the ventral shell part.

Regarding the mode of propagation the following observations
have been made. On July 27th (Tyrolerfjorden, Sandeen) females with
subitaneous eggs were observed only; the number of eggs in the brood
pouch varied between 8 and 12. On July the 30th (Maroussia) the colony
consisted of both subitaneous and ephippial females; whereas the
subitaneous females were present in rather large numbers, there were
very few ephippial females only; also males were present. On August
the 4th—7th also both subitaneous and ephippial females as well as
males were found; the majority of the females were still subitaneous,
the ephippial females were, however, more numerous than in the end
of July. The number of eggs in the brood pouch of the subitaneous
females was smaller than in the sample from the end of July, 3—7 in
mean 5 (10 spec.). A number of young immature specimens were present
too. Thus it is evident that the propagation by means of subitaneous
eggs lasts at any rate until the beginning of August and that the pro-
duction of winter eggs begins in the end of July. P. HABErBOscH, 1920
has not found ephippial females in his material and of males some shell-
fragments only. Neither WESENBERG-LuND (1895) nor V. Breum (1912)
have given any information as to the mode of reproduction.

8. Eurycercus glacialis LILLIEBORG.
Eurycercus glacialis LitLseBore 1900, Tab. LXI, figs. 1—S8.

East Greenland records:
Eurycercus lamellatus (?) C. WEseENBERG-LuND 1895.
Eurycercus lamellatus (?) C. WesENBERG-Lunp 1896.

Occurrence in East Greenland: Sydostkyst Area: Pond with
shallow water near Angmagssalik, 1%/ 1902. Scoresby Sund Area: Dan-
marksg (C. WESENBERG-LunDp 1895 and 1896)1).

1) It is not quite evident from W. L.’s paper (1895) if Eur. has been found
in East Greenland (Danmarkse) or only in West Greenland. In his list of localities
for Eurycercus (1. c. p.123) no locality from East Greenland is mentioned. In his
table showing the distribution of the cladocera in Greenland the species is, however,
marked down under the heading ‘“Danmarkse’. In the paper from 1896 it is men-
tioned from the locality ‘“‘Danmarkse”™ too.
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Occurrence in West Greenland: Krover (1838), WESENBERG
Lunp (1895), VaANuorrFEN (1897), and K. STEPHENSEN (1916) mention
Eurycercus lamellatus from various localities, whereas e GUERNE and
J. Ricuarp (1889) and P. HaBErBOScH (1920) give records of Eurycercus
glacialis from many localities. P. HABeErBoscH is of the opinion that
Eur. glacialis is the only Eurycercus species in Greenland, and that all
former records of FEur. lamellatus in reality must be referred to Eur.

Fig. 11. Eurycercus glacialis, pond near Angmassalik, 1%/, 1902. Head and anterior
part of carapace of 7 females of varying sizes (the figures denote the total length
of the spec. in mm). 1st antenna of 7 females.

glacialis. He gives, however, no reasons for this opinion. The fact that
HaserBoscH himself has not been able to find in his large material
from West Greenland Eur. lamellatus, may perhaps justify his opinion,
but it must be borne in mind that the existence of Eur. lam. in Green-
land cannot be denied on beforehand. The species occurs under similar
arctic conditions both in the highlands of Sweden, in the northernmost
part of Sibiria (Yamal peninsula, Jana territory) and in the arctic Canada.

Distribution: Sibiria, Arctic North America, North Europe and
a single record from Holland.

Remarks: C. WEsENBERG-LuND has from Greenland on the whole
(both West- and East Greenland) recorded specimens of Eurycercus
corresponding closely with the description W. LiLLieBorG has given of
his Eurycercus glacialis, but he says that among his very large material,
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both of young and of older stages, there are found as well specimens
corresponding with FEur. lamellatus as specimens corresponding with
Eur. glacialis and that 1t is completely impossible always to state with
certainty which specimens belong to Eur. glac. and which to Eur. lam.;
especially the smaller forms occurring in early summer resemble Eur.
lam., whereas those from the autumn seem to be identical with Eur.
glac. He therefore finds it most natural to class all the Greenlandic
specimens of Eurycercus among the old species Eurycercus lamellatus.

The specimens found in the material at disposal for the present
investigations are true FEurycercus glacialis (see fig. 11). There is no
constriction of the dorsal margin behind the head; fig. 11 shows some
contour-drawings of the head and the anterior part of the carapace
of specimens of varying sizes; both in the smaller and in the larger
individuals the said margin is quite smooth and no trace of the con-
striction so characteristic for FEur. lamellatus can be observed. The
figure also shows the 1st antenna of seven specimens of varying sizes;
the 1st antenna is more slender than that of Eur. lamellatus and cor-
responds quite well with W. LiLLsEBoRG’s figure of the 1st antenna of
Eur. glacialis. The sensory seta is placed, when present, (in some of
the specimens it could not be seen, obviously due to the state of con-
servation) near the end of the antenna and not as in Eur. lamellatus
in the middle of the antenna. The number of teeth on the dorsal margin
of the cauda varies between 65 and 89 (see the table below). Also this
shows that the specimens in question belong to Eur. glacialis. According
to W. LiLLiEBORG the number of teeth by Eur. glacialis varies between
80—90, rarely exceeding 100; in Eur. lamellatus, however, between 100
and 120. The table below gives some further details regarding the
specimens (all females) found near Angmagssalik on Aug. 15th, 1902:

- M
A 46 12 88
P P 42 11 79
T H 9 67
64. . ... 43 9 89
T P e 39 12 ?
B9 34 7 79
B . 35 8 4
3 33 14 74
BO... .. 32 8 63
49, 34 + ?
48, 30 7 (i
48, 28 15 85
47, 30 9 73
A 32 2 young 79
T N 27 9 81

42, . 26 2 young 65
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The carapace of the two specimens with young in the brood-
pouch had a light yellow colour, whereas in all the other specimens
the upper and especially the hindmost part of the carapace was of a
dark yellow or brownish colour; obviously these specimens are ephippial
females with resting eggs in the brood-pouch and the primitiv ephippium
is about being formed. The fact that all the eggs in these specimens
were of the same nearly spherical form, and dark coloured, shows that
they are in the same state of development, and therefore makes it
evident that these eggs are resting eggs. The number of young in the
brood-pouch was only two; also WEsENBERG-LUND has observed that
the parthenogenetic females carry only few eggs or young in the brood
pouch. In most of his samples he observed ephippial females only;
in one sample a few parthenogenetic females were found. It seems thus
as if the parthenogenetic propagation is of little importance in com-
parison with the sexual propagation. P. HaBerBoscH (1920), however,
holds another view as to the numerical proportion of the parthenogenetic
and ephippial females; he writes: “Die Mehrzahl der reifen Eurycercus
glacialis-Weibchen, die ich in meinem Material ganz vereinzelt antraf,
halte ich fiir Sub. @, und nur wenige — — — betrachte ich mit Sicher-
heit als Lat. @, da nur bei diesen der Dorsalteil der Rumpfschale die
fir das Primitivephippium typische Dunkelfirbung zeigt”. As P. Ha-
BERBOSCH uses the word ‘“‘regard” (betrachte) it is obvious that he is
not quite sure if he has distinguished rightly between subitaneous fe-
males and ephippial females. Unfortunately enough he does not give
any informations as to the state of development of the eggs in his
assumed sub. females. However, if the eggs had been developing he
would not have had the slightest doubt as to whether his females were sub.
females really, so I think we are right in assuming that his sub. females
are ephippial females; that their carapaces had not yet got the typical
dark colouring of the primitiv ephippium does not matter much, as
it is a well known fact that the winter eggs are transferred to the brood-
pouch before the ephippium is fully developed.

That P. HaBerBoscu’s subitaneous females — or at any rate
the larger part of them — must have been ephippial females is also
indicated by the relative frequency of the two modes of reproduction
as it is stated in his tables; according to HaBeErBoscH the number of
samples with sub. females only and eph. females only are as follows:
In July: 34 samples with sub. females only and 2 samples with eph.
females only;in August 22 samples with sub. females only and no samples
at all with eph. females. That ephippial females should be so extremely
rare during July and August in arctic Greenland is quite unnatural
and can only be explained by a wrong determination of the mode of
reproduction in the specimens concerned.
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In the sample from Angmagssalik no mules were present. P. Ha-
BERBOSCH has not found males at all and in the 6 localities where
WeseNBERG-LUND found ephippial females, males were only present in
one. It is thus clear that males are very rarely found and they are by
far outnumbered by the ephippial females.

Fig. 12. Acroperus harpae, pond near Puisartok, 16/, 1932; ephippial female, 0.71 mm;
head of 3 ephippial females, end of cauda of an ephippial female.

9. Acroperus harpae BAIRD.
Acroperus harpae W. LirnseBorc 1900, Tab. LXIII, fig. 14.
Acroperus harpae KeiLmack 1909.
East Greenland records:

Acroperus leucocephalus C. WeseENBERG-Lunp 1895.
Acroperus leucocephalus C. WEsENBERG-LuND 1896.

Occurrence in East Greenland: Sydostkyst Area: Pond on a
little island off Puisartok, %/ 1932. Scoresby Sund Area: Danmarkse
(C. WesENBERG-LuND (189D)).

Occurrence in West Greenland: Found from Bredefjord in
the south to Umanak in the north.

Remarks: The specimens (see fig. 12) found in the sample from
16/ were all ephippial females; in some of them an egg (only one) was
found in the ephippium, others were empty but characterized as ephippial
females by the brownish colour of the upper part of the shell. No males
were present in the sample. The total length of the specimens was in
mean 0.66 mm, varying from 0.62—0.71 mm (11 spec.). The height of
the carapace was in mean 68 °/, of the total length, varying from 65—

75 °/,. The height of the crista, measured from the eye to the margin
121 3
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of the crista, was 0.06 mm or about 80 °/; of the distance from the eye
to the pigment spot. The specimens are thus of about the same size
as those from more southern localities. The considerable height of the
carapace makes it evident that the species is A. harpae and not A. an-
gustatus. The crista is mueh lower than in the summer-specimens from
more southern localities and has about the same height as in the autumnal
individuals from the Faroes (Erix M. Poursex 1929 1. ¢.). The var.
frigida ExmaN was not found in the material.

Fig. 18. Alona affinis, Fuglessen, Ymero, '/, 1932, cauda of an empty female.

10. Alona affinis LEYDIG.

Lynceus affinis Lirtsesore 1900, Tab. LXVII, figs. 1-—14.
Alona quadrangularis var. affinis Kermacx 1909.

Occurrence in East Greenland: This species is only found
once in the present material, a single empty female being found in the
lake Fuglesoen on Ymere (Franz Joseph Fjord Area) on Aug. 11th, 1932.

New to East Greenland.

Occurrence in West Greenland: The species 1s rather common
along the coast from Umanak in the north to Julianehaab in the south.

Distribution: Europe, especially the northern part, Northern
Asia, North America.

Remarks: The cauda (see fig. 13) with the straight, not outwards
curved dorsal margin and the series of short hairs on the base of the
basal spine of the caudal claws clearly shows that the specimen belongs
to the species A. affints and not to the nearly related A. quadrangularis.
The single specimen found — an empty female — had a length of 1.00 mm
and a height of 0.52 mm.

11. Alona rectangula G. O. SArs.
Lynceus rectangulus W. LitLsesorc 1900, Tab. LXIX, figs. 1—3.
Lynceus rectangulus V. Brenm 1912,
East Greenland records:
Occurrence in East Greenland: Nordostkyst Area: 2 specimens
found by V. Breum (1912) in a lake at Danmarkshavn in the end of
July 1907.
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Occurrence in West Greenland: Found between Holstensborg
and Disco, HaBErBOscH 1920.

Distribution: Widely distributed: Europe, Northern Asia, South
and North America.

Remarks: One of the specimens found was an ephippial female.

12. Alonella excisa FISCHER.
Alonella excisa W. LitLsesorc 1900, Tab. LXXII, figs. 9—16.

Occurrence in East Greenland: Scoresby Sund Area: Pond at
Hurry Fjord, 7/5 1933; empty females, ephippial females, parthenogenetic
females and males. Another Pond at Hurry Fjord, /4 1933; empty
females, ephippial females and males.

New to East Greenland.

Occurrence in West Greenland: Between Julianehaab and
Jacobshavn (pE GUERNE et J. Ricuarp 1889). Godthaab 12/,-20/, 1891
(C. WeseEnNBERG-LunD 1895), Umanak (VANHOFFEN 1897), Pleuroxus
exiguus. Godhavn and Holstensborg (P. HaBErBOScH 1920). WESEN-
BERG-LLUND names the species found by him Pleuroxus exiguus LiLLis.,
and writes: “I am not able to distinguish Pl. exiguus Lilljb. from PI.
exisus Fischer”. He mentiones, however, that his specimens differ from
Al. exigua by the small height of their carapace. As, however, the small
height of the carapace is just one of the features by which Al. excisa
is distinguished from Al. exigua and as further, as pointed out by P. Ha-
BERBOSCH, the figure given by WESENBERG-LUND ressembles the former
and not the latter, there is any reason to suppose that the specimens
described by WEesENBERG-LuND belong to Al excisa and not to Al
exigua. A further evidence to this effect is that other authors (nE GUERNE
et J. Ricuarp and P. HaserBosch) have found Al excisa as common
in West Greenland, whereas they have not at all found Al. exigua there.

Distribution: Europe, Sibiria, Central Asia, East India, North
America, North Africa and Australia. Is nearly cosmopolitan but only
rarely found under extreme arctic conditions; it is f.1. not recorded
neither from Spitzbergen nor from the arctic Canada, and in the northern-
most part of Sibiria (peninsula Yamal) it is only rarely met with.

Remarks: As the Greenlandic Alonella has been described, as it
is seen from the preceeding, sometimes as Al. excisa and sometimes as
Al. exigua, 1 have found it necessary to give the following closer de-
scription of the East Greenlandic specimens. The general appearance
of the East Greenlandic specimens of Alonella excisa is seen from fig.
14 a and b showing an ephippial female and a male from a Pond at Hurry
Fjord, 7/4 1933. I have not found any difference between the parthen-

3%
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ogenetic and ephippial females apart from the dark yellowish colour
of the dorsal and posterior part of the carapace in the latter ones. The
cauda (of the female) fig. 14 a 1 is on its dorsal margin furnished with
two rows of about 9 teeth, at the base of each tooth is a minute tooth
or a couple of hairs. The margin of the anus is furnished with two combs

0.2mm

I'ig. 14. Alonella excisa, Pond at Hurry Fjord 7/, 1933. a — ephippial female, b —
male; 1 — cauda, 2 — posterior-inferior angle of carapace, 3 — ventral margin
of carapace, 4 — the sculpture of the hind part of the shell.

of small hairs not, as figured by LirLieBorc for Swedish specimens
with one (continuous) fringe of hairs. The tail claw carries two basal
spines a larger one and a smaller one; the small one is sometimes placed
just at the base (proximally) of the larger one, sometimes it is set a
little apart from it (as in figure 14 a 1). Distally of the basal spine is
a series of minute teeth (not hairs). These teeth are neither mentioned
nor figured by W. LILLJEBORG; STINGELIN's (1895—96) figure shows a
series of minute hairs in this place, in his text, however, he writes “End-

krallen glatt”. The lower part of the posterior margin of the carapace
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is more or less undulated, the inferior-posterior angle of the carapace
sometimes forming almost a tooth (see fig. 14 a 2). The ventral margin
of the carapace is always concave but the concavity may be more or
less pronounced (fig. 14 a 3). The carapace is especially in its posterior
and superior part reticulated, the meshes forming more or less regular
striated hexagons (fig. 14 a 4), not rhombs as figured by LiLLIEBORG.
The males are (as in other chydorids) characterised by their long narrow
cauda (fig. 14 b 1); the dorsal margin of the cauda is (as stated by
LiLLJEBORG) quite smooth without teeth or hairs. The tail claw is
s-shaped but not so much as in the specimens figured by LiLLiEBORG
(Tab. LXXII, fig. 19). The tail claw is furnished proximally with two
basal spines and distally with a series of small hairs (not teeth as in
the female). The form of the inferior and posterior margin of the cara-
pace is the same as in the female (see fig. 14 b 2 and 3). The striation
of the meshes of the carapace is less pronounced than in the female.
The dorsal part of the carapace is by far not so arched as in the female.
The form of the male, seen in side view, is therefore more oblong than
that of the female. This is seen from the following figures giving the
height of the carapace in percent of the total length.

: no. of spec.

height-percent measufed
Empty females.................. 70.0 23
Ephippial females................ 67.8 23
Males............ooiviiit 61.6 13

The vaulting of the dorsal part of the carapace of the females is,
however, more pronounced than these figures show because the pro-
minent ventral angle of the males augments the height of the carapace
considerably. The point of the rostrum of the males is not blunt only,
as recorded by LiLLiEBORG, but also curved backwards against the
distal end of the first antennae.

On 139 specimens from a pond at Hurry Fjord, 7/, 1933, the following
measurements of the total length have been taken:

Tot.
Unitsofscale(mm) 16 17 18 19 20 21 22 23 24 25 26 27
(0.25) (0.28) (0.31) (0.34) (0.37) (0.42)
Empty females .. 1 .. .. 11 v 11 17 156 12 3 1 69
Parth. fem. ..... B 1 1 .. 1 .. .. 4
Ephip. fem. .... .. .. .. .. .. 1 7 1 1 4 .. .. 20
Males........... o 3 20 21 1 . 1 e o v wa s 46

The largest specimen found is 0.42 mm. The mean length of the
parthenogenetic and ephippial females is 0.35 mm (0.32—0.38 mm). The
males are much smaller, mean length 0.29 mm (0.26—0.34). The sizes
correspond very closely with those of Swedish specimens, which ac-
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cording to LiLLiEBORG attain a length of 0.40—0.44 mm for the females,
against 0.28 mm in the males only, and with those from Finland where
the following lengths have been recorded (H. JArRNEFELT 1915): females
0.33—0.37 mm, males 0.20—0.27 mm. The number of eggs or young
in the parthenogenetic females from East Greenland are 2. The number
of eggs in the ephippium is one only.

In a pond (Hurry Fjord) (**/5) ephippial (and empty) females and
males were found only, and in another pond here (7/4) the ephippial
females by far outweigh in number the parthenogenetic females (20 eph.
females against 4 parth.); in both samples males were found abundantly.
Therefore it is obvious that in the beginning of August the partheno-
genetic propagation isnearly finished, whereas the sexual propagation
now is in full swing. As the Greenlandic localities where Al. excisa is
found only have been investigated during the first half of August, the
life cyclus of this speciesin East Greenland cannot be further elucid-
ated. The fact that the material does not show more than one size-
group is rather astonishing and the more so, as Chydorus sphaericus
in the same localities shows clearly several size-groups; this could
indicate that the ephippia of Al excisa only hatch late in the season
and that the first (and then probably also the last) parthenogenetic brood
only just has been hatched or is about being hatched. The larger number
of mature males (which as far as our knowledge of Greenlandic Cladocera
go must belong to the first parthenogenetic brood) is, however, against
this explanation as it shows that the first parthenogenetic brood must
have been hatched some time ago. This first brood must then either have
consisted mainly of males only or its females must by now have grown
up to the same size as the ex-ephippio females. The third possibility,
that the exephippio females should already have died away is not in
accordance with other observations as to the propagation of the
Greenlandic Cladocera.

13. Chydorus sphaericus O. F. MULLER.
Chydorus sphaericus LitLsesorc 1900, Tab. LXVII, figs. 8—14.

East Greenland records:

Chydorus sphaericus C. WESENBERG-LUND 1895.
Chydorus sphaericus C. WESENBERG-LuND 1896.
Chydorus sphaericus V. Brenm 1912,

Chydorus sphaericus F. Jomansen 1912.

Occurrence in East Greenland: Scoresby Sund Area: Dan-
markse, 16/, 1891 (C. WeseNBERG-LuNnDp 1895); Lake at NO. Bugten,
14/01900; Jameson Land, /¢ 1900; various ponds near Hurry Fjord,
414/ 1933. Franz Joseph Fjord Area: Liake near Knudshoved, /g 1930;
Ugless, Ymero, 1°/4 1932; pond near Uglesa, /4 1932; pond at Nord-
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fjord, 2/41932; small lake at Nordfjord, 2/41932; Langse, Ellag, 8/, and
2/.1933, 19/, 1934; Bjeorneso, Ellag, 18/4 1932, 1/, 1934; Ulveso, Ellag,
15/.1932, 1/, 1933 and 7/, 1934. Nordostkyst Area: Pond on Maroussia
(V. Breum and F. Jomansen 1912).

Occurrence in West Greenland: Common along the coast from
60°—71° N. Lat. (pe Guer~Ne and J. Ricuarp 1889; C. WESENBERG-
Lunp 1895; E. VANuOrrFEN 1893—97; K. STEPHENSEN 1913 and 1916;
P. HaserBoscH 1920).

Distribution: Chydorus sphaericus is regarded as a typical ubiquist
and found all over the world from the tropical zones and far into the
arctic regions.

Remarks: By the present investigations Ch. sphaericus has been
found throughout the whole of the area investigated both in the small
ponds and in larger lakes. Although it has been observed in nearly all
the waters examined it never occurs in the samples in large quantities,
and it is easily outnumbered by such species as Daphnia pulex, Bosmina
longirostris and Cyclops strenuus. The species, obviously, is by far not so
abundant in North-East Greenland as in West Greenland, where it
according to C. WESENBERG-LUND and P. HABERBOSCH is very numerous.
In North-East Greenland it is never found in such large quantities as
is often the case in more southern countries (f.1. Denmark). It seems
as if the extreme arctic conditions prevailing in North-East Greenland
do not suit Chydorus sphaericus. The case is obviously just the same
as in Spitzbergen, where according to O. OrorssoN Ch. sphaericus is not
found “‘auf extrem hocharktischen Lokalen”; also in Highsweden
(S. Exman 1904) the species is more common in the milder lower regions
than under the true arctic conditions in the upper regions:

Frequency No. of localities
per cent investigated
350—600m ... 83 48
600—1000m ... 61 89
1000—1350m ... 51 43

The general outer appearance of the Chydorus sphaericus from East
Greenland is seen from' figs. 15 and 16. The form of the shell of the
grown up females, subitaneous as well as ephippial, is — seen in profile
— nearly spherical, the longitudinal axis being only little longer than
the vertical. The cauda fig. 15 a is, as in specimens from other regions,
short and broad; its dorsal margin being furnished with about 10 short
spines. The caudal claw is nearly straight; a small, pointed tooth is
situated near its base in the median line, another still smaller spine
laterally at the base. Generally the shell is in its lower parts hexagonal
reticulated, in its upper part this reticulation gradually becomes more
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and more irregular and this part of the shell can be termed as granular.
The form coelatus (HerLricH), with small hollowings in the meshes has

Fig. 15. Chydorus sphaericus, Ulveso, 17/, 1934, female with sub. eggs, a — cauda,
b — 1st antenna, ¢ — structure of the dorsal part of the shell, d — structure of the
ventral part of the shell.

not been found in the material (neither was it found by Ororssox in
his Spitzbergen-material). The shape of the male (fig. 16) is not so

Fig. 16. Chydorus sphaericus, pond D. Hurry Fjord, 7/; 1933, male with cauda and
1st antenna.

regular spherical as that of the female; there is a small depression in
the margin of the head in the region above the eye, and the ventral
angle of the carapace is far more prominent than in the female. The
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whole outline of the carapace is more like an irregular pentagon than
like a cirle. Along the posterior-inferior margin — at any rate — the
meshes are arranged in concentric rings. The cauda has the usual slender
form; the tail claw is rather stout with only one basal claw laterally.

On the basis of the varying form of the shell, laterally viewed,
Ovrorsson has for the Spitzbergen specimens described 2 forms, in the
first (type A) the height is nearly as large as or even larger than the
length, in the second (type B) the height is considerably smaller than
the length; between the two types — the spherical and the oval — he
has found transitionary forms, however. According to OrLorssoN the
two types can be found in any water and in any size-group of individuals
as well among ephippial as among subitaneous females, and he writes
that the variation in type is so irregular that no theory explaining it
can be established. The reason why no such theory can be established
is, as far as I can see, that no such types exist. It is sure that the pro-
portion height — length varies very much in the Spitzbergen material
from 76—106 °/,. In the following table is given the height in per cent
of the length calculated from Ovrorsson’s measurements of empty,
subitaneous, and ephippial females from 4 localities:

L 76 — 80 81 82 83 84 85 86 87 83 89 90 91 92

1. loc. ........ ..

2. loc. ........ 1 3 1 1

3. loc. ........ .. 1 1

4. loc. ........ 1 1 2 1 2 3 1 1 1 2
Total 1 o 1 1 2 4 3 1 0O 4 1 1 1 2 1

L 93 94 95 96 97 98 99 100 101 102 103 104 105 106

1. loc. ..... 1 | T | r .. 1 3 . . 2 e >

2. loc. ... .. 1 .. .. .. 2 .. .. .. .. 1 il . 1 .

3. loc. ..... 1 2 1 1 . o .. 2

4. loc. .. ... 2 2 .. 1 .. .. 1

o 1
Total 4 2 2 1 4 3 2

ot
S
—
>
(e}
—
0o

It is quite right that there is as well spherical as oval individuals
but in order to establish two types it must be obligatory that the
specimens are spread along the line of percentages in such a way that
two maxima occur. This is, however, by far not the case; in the second
locality there can be said perhaps to be an indication of two maxima;
in the 4th locality there are, however, 3 maxima; and all 4 localities
taken together show 4 or 5 maxima. Thus on the material at hand 4
types as well as 2 types could be established. The material is at any
rate too small to show different types. In order to investigate this
question more closely I have measured a larger number of specimens
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from East Greenland. The following survey gives the percentic height
of all grown up females (i. e. females larger than 0.32 mm):

S L (i 82 83 84 85 86 87 88 89 90
No. ............ 1 2 2 4 2 8 12 5 10 8
0o v 91 92 93 94 95 96 97 98 99 100

No. ............ 3 4 14 0 0 9 2 0 0 1 = 87

This line of figures is rather irregular too with about 4—5 maxima,
but this irregularity is due to the method of measurement giving only
3 units of height to each unit of length which makes certain percentages
f.i. 94 and 95 impossible. When the numbers, however, are drawn
together for each three percentages this irregularity disappears; the
following table gives the material from East Greenland and Spitzbergen
in this form:

0% e et s s s e s s 76—78 79—81 82—84 85H—87 88—90  91—93
East Greenland....... 1 0 8 22 23 21
Spitzbergen .......... 1 2 7 5 3 7
L 94—96 97—99 100—102 103—105 106—108 Total
East Greenland....... 9 2 1 .. .. 87
Spitzbergen .......... 5 9 6 5 2 49

The Spitzbergen material still shows an irregular dispersion of the
figures, a dispersion which perhaps could be explained by the occur-
rence of two types; the two maxima at 82—87 and at 91-—102 are,
however, not so distinct that they can be regarded as an evidence of
the existence of two types of specimens. The curve of the larger material
from East Greenland does only show one top and thus only one type
of specimens with a mean percentic height of about 89 ¢/, and a dis-
persion from 77°/, to 100 °/,.

Although no different types of Chydorus sphaericus can be established
based on the varying percentic height, the height varies regularly other-
wise. The percentic height of the males is generally lower than that of
the females. The percentic height of the males compared with that of
the females of the same size is as follows; number of spec. in ():

Length mm males females
0 3 80 (3) 84 (4)
032, .. i 84 (b) 86 (3)
0.84. .0 oot e 84 (13) 86 (9)
0,85« e v o e e e s e e s e 84 (3) 87 (9)
Total 83.7 87.7

The height of the males are thus somewhat smaller than that of
the females. This is of course due to the lacking of a brood pouch in
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the males. That the difference is not larger is caused partly by the
ventral prominence of the margin in the males increasing the height
and partly by the fact that the females of the sizes 0.31—0.35 mm have
not yet produced eggs; in females with subitaneous eggs the height
percent is 90.3. On a whole the height is larger in grown up females
than in young ones as is seen from the following figures:

empty females:

0.25—0.28mm. ...t 84.8 9/, (12 spec.)
0.29—0.32 MM . ...ooiii 85.0°, (9 — )
0.34—0.37MM . ... oo 88.90/, (18 — )
0.39—0.42mm.......... ... ... ... 89.4°, (b — )
0.43—046mm...... ... ... ... ... .. 89.1°, (9 — )
subitaneous females:

0.39—0.51mm................ ..., 90.3 %/, (27 spec.)
ephippial females:

0.37—0.54mm. ........... 90.0 0/, (23 spec.)

Further the figures show, that the percentic height is highest in
the subitaneous females.

The life cyclus of Chydorus sphaericus in East Greenland is very
short lasting from the end of June to the beginning of November or,
in most cases, to the beginning of September only. In July the partheno-
genetic propagation is prevailing; in August, however, the sexual pro-
pagation dominates, males and ephippial females being very common.
The number of subitaneous eggs in the brood pouch is 2 (or 1).

The size of the East Greenlandic Ch. sph. 1s seen from the following
figures (in mm) referring to specimens caught in ponds near Hurry
Fjord during the period Aug. the 4th to the 14th 1933:

Mean Variation No. of Spec.
Parthenogenetic females. .. ... 0.44 0.26—0.55 56
Ephippial females............ 0.42 0.37—0.54 18
Males..........oooviiiaa.. 0.33 0.31—0.35 31

The largest specimen found (a parthenogenetic female from Ulveso
July the 17th) measured 0.56 mm?).

14. Polyphemus pediculus LLINNE.
Polyphemus pediculus W. LirLsesorc 1900, Tab. LXXIX, figs. 22—31.

East Greenland records:
Polyphemus pediculus C. WeseENBERG-LuNnp 1895.
Polyphemus pediculus C. WEsENBERG-LunD 1896.

Occurrence in East Greenland: Scoresby Sund Area: Dan-
markse (C. WESENBERG-LUND 1895 and 1896). Franz Joseph Fjord

1) Further remarks on the propagation of Chydorus sphaericus are given in
another paper (Erix M. PouLsen 1940).
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Area: Ulveso, Ellag, 7/5 1934, 1 specimen, a female without eggs in the
brood pouch. ,

Occurrence in West Greenland: Orpigsuit, 1/, 1890, Ritenbek,
10/, 1890, Godthaab, 12/,-2°/, 1891 (C. WESENBERG-LUND 1895). West
Greenland (peE GuernNeE and Rricmarp 1889). Southwest Greenland
(K. StepueNsEN 1916), Holstensborg (P. HaBErBOscH 1920).

Distribution: Europe, North America, Sibiria.

Remarks: Although the material at hand for the present in-
vestigation is large and includes samples from various regions of East
Greenland, from ponds as well as from lakes, only one individual in
all of this species has been observed. The species is thus obvious very
rare in East Greenland. The scarcity of this species appears also from
WESENBERG-LUND’s investigations; WESENBERG-LUND writes that he
has found few specimens only in the samples from Danmarkse; in West
Greenland, however, he has found it to be common. The scarce occur-
rence of Polyphemus pediculus in Northeast Greenland is no doubt
due to the extreme arctic conditions of this region. Generally P. pedi-
culus is regarded as a true arctic species. P. HaBerBoscu 1920 thus
mentions P. pediculus among the species which have their “main distri-
bution in the Arctic”. It is true that P. pediculus is common in some
parts of the arctic region, f. i. in West Greenland, yet only in the southern
part of the area investigated, S. of Holstensborg; in the high Arctic,
however, the species is either very rare or not found at all. Thus it was
not found by O. Ororssox (l.c.) during his extensive investigations
of the fresh-waters of Spitzbergen, neither has it been recorded from
the arctic North-America (although it occurs to the south of this region)
nor from the Novaya Zemlya or the Bear Island. In the peninsula Yamal,
the northernmost part of Sibiria, it is recorded from 4 localities only,
whereas f.1i. Chydorus sphaericus was found in 32 localities. In the
Swedish highland (S. Exmax 1905) its frequency percent in the various
regions was as follows:

BB0— 600N &« o ww viwwciime mig i s 5o oe sy ne s 79 0/, (48 localities investigated)
600—1000MM « 5.t v e cinssimm s mn b o o 490/, (89 - — )
1000—1350 10 .. :vv i cnscins s insamssas s 70 (43 e — )

in the most arctic part of this region it is thus very rare.

Its distribution throughout the arctic and temporate regions will
appear from the following survey giving the frequency percents for
the various regions:

Swe- i

; The W. = E. Spitz-
Bel- nll)erf;- &f& 1511:5}}11 Fa- Green- Green- Yamal ber-
gum mark laﬁd roes land land gen

Frequency °/, .... 2 25 22 45 6 1 4 4 0

Region:
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It is evident from this survey that P. pediculus does not thrive
well under extreme arctic conditions, whereas it is very common in
more temperate regions as well as in the lower Arctic. Its high frequency
percent in West Greenland could appear to contradict this statement;
but it must here be borne in mind that the climate of West Greenland
is rather mild in comparison with other arctic regions. Further — as
mentioned — it is not found in the northern part of the area of West
Greenland investigated by HaBERBOscH.

Thus the fact that P. pediculus is so very scarce in Northeast
Greenland is in good accordance with its range of distribution. Its main
distribution area is the northern part of the temperate regions and the
milder part of the Arctic. Thus Polyphemus pediculus cannot be regarded
as a true arctic species.

C. Copepoda.

15. Diaptomus minutus LLILLJEBORG.

East Greenland records:

Diaptomus minutus V. BReam 1912.
Diaptomus minutus F. Jomansen 1912.

Occurrence in East Greenland: Nordostkyst Area: In a large
lake, Selspen, at Hvalrosodden, 2t/; 1908 (V. BrREam 1912).

Occurrence in West Greenland: Recorded from various local-
ities at the westcoast of Greenland between 60° and 71° N. Lat.

Distribution: Northern and Arctic America, Greenland and
Iceland.

16. Limnocalanus grimaldi (pE GUERNE).
East Greenland records:

Limnocalanus macrurus V. Bkeum 1912.
Limnocalanus macrurus F. Jomansen 1912.

Occurrence in East Greenland: V. BReam 1912 has recorded
L. macrurus G. O. SArs from the lake Sezlsgen, 77° N. Lat., 28/, 1908.
S. Exmax 1913 has, however, shown that the East Greenlandic Limno-
calanus species as to its systematic characters falls within the range of
variation of L. grimaldi.

Not found in West Greenland.

Distribution: Greenland, Northern Asia.
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17. Cyclops strenuus FISCHER.

Cyclops strenuus Scumern 1892, pl. I1, figs. 12—15.

East Greenland records:

Cyclops strenuus V. BrReam 1912.
Cyclops strenuus F. JonAnNsen 1912.

Occurrence in East Greenland: Scoresby Sund Area: Ponds
near Hurry Fjord, /4 1933, @ without eggsacs. Franz Joseph Fjord
Area: Langse, Ellag, 72°50" N. Lat. 8/4 1933; @ without eggsacs, nauplia
and young?). 2/5 1933; @ without eggsaes, nauplia and young, 3. 3/,
1953; @ without eggsacs, young, 3. ¥/, 1933; decreasing number of ¢
(without eggsacs), young, 3. 3/, 1933; few Q@ (without eggsacs), nauplia
and young, 3. *°/;, 1933; many @ without and with eggsacs, &, young.
3/ 19335 many @ without eggsacs, young, . /;; 1933; @ without
eggsacs, few &, young. ®°/;;, 1933; decreasing number of @ (without
eggsacs), &, young. 13/, 1933; decreasing numbers of @ (without egg-
sacs), &, young. 27/,, 1933; decreasing numbers of @ (without eggsacs),
few 3, no young. 2/, 1934; a few @ (without eggsacs), few g, young.
B/1934; Q@ without eggsacs, 3. 7/, 1934, few @ without eggsacs, 3. 2/,,
3/5 and 20/, few @, 3. 4/, 1934; few @, no 3. 17/, 1934 increasing numbers
of @ without eggsacs. ?/; 1934; many @ without eggsacs (no &, nor young).
14/-1934; many @ without eggsacs, few 3. 20/, 1934; @ without eggsacs
and few @ with eggsacs, few 3. 12/, 1934; the sample was taken in more
shallow water than usually, no Cyclops str. were present. 2°/; 1934; @
with and without eggsacs, nauplia. 1%/, 1934; @ with and without eggsacs,
nauplia, young. %/, 1934, a few @ (without eggsacs). 12/4 1934; @ without
eggsacs, 4. Rundse, Ellag: °/y 1933, few @ without eggsacs. 3/;, 1933;
Q without eggsacs, 3. Bjerness, Ellas: /¢ 1933; @ without eggsacs.
25/, 1933; @ without eggsacs, 3.1/, 1934; @ with and without eggsacs,
3, young. Ulveso, Ellag 3/4 1933; @ without eggsacs, 3. 1/, 1933; ¢
without eggsacs, 3. 1/,, 1933; @ without eggsacs, 3. */,, 1933; @ without
eggsacs, 4. 2/, 1934; @ with eggsacs (no &). 18/, 1934; @ with eggsacs
(no 3). /5 1934; @ with eggsacs (decreasing number), nauplia, (no 3).
/¢ 1934; few @ with eggsacs, (no &), nauplia. 17/, 1934; few @ with eggsacs
(no &), nauplia, young. Ugleso, Ymers, 73°20" N. Lat.: 1/, 1933; @
without eggsacs. /g 1932 @, &, young. Lake at Nordfjord, 73°40’
N. Lat.: 2/g 1932; Q@ with eggsacs. Noa lake Ymerg, 73°20" N. Lat.:
10/.1932. Small lake at Nordfjord: 2/4 1932; a few spec. Lake at Ellao:
25/.1932; @ and 3. Little Noa lake, Ymera: 1°/5 1932; a few spec. Nord-
ostkyst Area: At Danmarkshavn (V. Brehm 1912).

1) “young” indicate all specimens between the nauplia stage and the
grown-up stage.
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Occurrence in West Greenland: At Umanak, 71° N. Lat.,
VAaNHOFFEN 1897. At Stremfjord, 68° N. Lat. K. StepnENnsEnx 1913
and 1916.

Distribution: Europe, North America, Spitzbergen and other
arctic regions.

Remarks: The East Greenlandic specimens have the true character
of the species as defined by ScumeiL (1892). The branches of the furca
diverge considerably and the inner bristle of each branch is long and

Fig. 17. Cyclops strenuus, leg of the bth pair; Fig. 18. Cyclops strenuus, Langse,
a — Ulveso, 13/, 1934, b — Langse, 1/, 1933, 8/4 1933, last thoracic segments
¢ — Bjerneso, 1-7-1934. of female.

fringed with hairs. The form of the 5th pair of legs is shown in fig. 17.
The distal joints of the 1st antennae are only finely spinulated. The
form of the last thoracic segments is seen from fig. 18. Both the thoracic
segments and the Hth pair of legs have the same form as in the specimens
from Spitzbergen figured by O. Ororsson (1918).

In Langso the species has been found through the whole year as
it appears from the following table:

Q with

Empty ¢ eggsacs Males Nauplia Young
L1 A g —+ + r + ..
U T P TT et + r + +
AT -+ —+ r - —+
Sept. ... -+ -+ + +
Octo. oo e r ++ . -
N O R e e e 4+ r +
Decooooooiii i r r ..
Jan - +
Febr............ ... ... r r
March ......... ... ... r r
April ... -+
May.......oovvviienon. 4 P r

According to the observations females with eggsacs have been
found in the period May—October only, and in considerable numbers
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only in June, July and August; therefore it is obvious that the pro-
pagation takes place in the summer season only. The fact that nauplia
were found in June—September only corroborates with this. Copepodid-
stages and older young were observed from July to December. Males
were found through the whole of the year, but in considerable numbers
in September—October only, i. e. at a time when females with egg sacs
were found in small numbers. It is obvious from the observation that
the C. strenuus colony in Langse hibernates as young, which towards
the spring reach the adult stage, beginning to propagate in May.

The life cyclus of the colony in Ulvese is illustrated by the following
table:

Empty @ :g;;;(}; Males Nauplia Young
March ................. — -+
April ... o - -+
May .o s aeeeecasesae + + ..
June ........... ..., - . -
E VT b : - 4 + -
August ... - .. - ..
Sept. ... L - -
NOV. - oinoicnzisassoa, —+ =+ -+

In this lake females with eggsacs are found already in the end of
March (*/;). Nauplia are found in May and July. As no females with
eggsacs are found during the autumn and winter it is obvious that also
this colony hibernates mainly as young. In this case the propagation
begins rather early (in March) when the lake is still ice-bound.

From the above cited observations it is evident that the mode of
reproduction of the East Greenlandic C. strenuus is the following: The
hibernating individuals produce the eggs in early spring or in the be-
ginning of the summer; the first brood of nauplia appears in May or
June; until September several broods of nauplia are hatched; during
the autumn the grown up individuals which have produced these broods
die away; the young live through the winter and produce the new
broods during the following spring.

The following tables give the size (without the bristles of the furca)
of the East Greenlandic C. strenuus:

Units 11 12 13 14 15 16 17 18 19 20 21 22 23 24

mm 0.73 0.87 1.00 1.13 1.27 1.40 1,53 ™mean

l'a femptyQ.... 1 .. .. .. 1 1 2 1 2 .. 1 2 2 .. 12
Lang-)*hoy 777 770 1 3 2 2 2 .. .. .. .. .. .. .. 100
S s/ empty @ ... .. .. .1 2 3 9 1019 6 1 141
) J”/ fQwitheggsacs .. .. .. .. .. 1 1 4 1 6 5 .. .. .. 129
Ulve- ) empty @ ..o o o o o o o 13 11 149
S 18/, Qwitheggsacs .. .. .. .. .. .. .. 2 1 2 .. 1 .. .. 129
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The mean size of the females carrying eggsacs is thus 1.30 mm; the
smallest eggsac-carrying @ is 1.07; the largest @ measured is 1.60 mm.
According to O. OrorssoN the size of the Spitzbergen specimens is
1.48—1.90 mm; thus the East Greenlandic C. strenuus is somewhat
smaller than those from Spitzbergen.

The above stated mode of reproduction is very much the same as
that found on Spitzbergen by OrorssonN. OLoFssoN is, however, of the
opinion that the eggs produced during the autumn are not hatched
until next spring, he bases this opinion on the fact that in the beginning
of July he has found nauplia only and not other young stages which
should have been the case if the eggs produced in autumn had been
hatched in the autumn too. The present investigation shows, however,
that eggcarrying females does not occur during the winter and con-
sequently the eggs produced in the autumn are hatched before the
winter.

I think there is any reason to suppose that the case is the same
in Spitzbergen, only OLorssoN has not been able to state this as he had
no observations from the end of September and until the beginning
of July.

The number of eggs in each eggsac varies between 4 and 12.

18. Canthocamptus cuspidatus SCHMEIL.

Canthocamptus cuspidatus ScumeiL 1893—95, pl. IV.

East Greenland record:

Canthocamptus cuspidatus V. Bream 1912.

Occurrence in East Greenland: Scoresby Sund Area: Pond at
Hurry Fjord, /g 1933. Nordostkyst Area: Lake at Danmarkshavn,
end of July 1907. Two localities at Danmarkshavn, one of them the
same as the above mentioned locality (V. BRenm 1912).

Occurrence in West Greenland: Godhavn and Holstensborg
(P. HaBERBOSCH 1920).

Distribution: Europe, including the regions bordering the Polar
Sea, Greenland.

Remarks: Fig. 19 shows the form of the furca in the male and the
female; the longer of the apical bristles is abt. twice as long as the short,
both are fringed with thin hairs. V. BREam writes that the East Green
landic specimens have not the typical knee-bending of the short inner
apical bristle. In the present material, however, this bristle has the
knee-bended form characteristic for the females of this species; the
bristle has about the same length as the furca. Females with eggsacs

121 4
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were not present in the very scarce material. The size of the two spec-
imens measured was 0.40 and 0.56 mm.

Canthocamptus duthiei Scorr??

Occurrence in East Greenland: V. BrReam (1912) has found
in a lake at Hvalrosodden (Nordestkyst Area) on 3/, 1906 a male which
he records as C. duthier?? P. HABERBOscH (1920) is of the opinion that
this male is the male of Moraria schmeili. He bases, however, this sup-

Fig.19. Canthocamptus cuspidatus, pond at  Fig. 20. Maraenobiotus danmarki, Rundse,
Hurry Fjord, %/, 1933, hind part of ?/; 1933, hind part of body of female
body of the male and a branch of the with furca.

furca of the female.

position on the fact only that in West Greenland he has found M. schmeilt
and not C. dnthiei. None of these two species were observed in the
material at hand for the present investigation.

19. Maraenobiotus danmarkt V. BREHM.
Maraenobiotus danmarki V. Bream 1912, Tab. XVIII, figs. 4—6 and Tab. XIX,
figs. 10—13.
East Greenland record:
Maraenobiotus danmarki V. BrReam 1912.

Occurrence in East Greenland: Scoresby Sund Area: Pond at
Hurry Fjord, 7/ 1933. Franz Joseph Fjord Area: Rundse, Ellag, °/g
1933. Nordostkyst Area: lLake at Danmarkshavn, end of July 1907;
Danmarkshavn, end of July 1907 (V. BReam 1912). Obviously the two
last mentioned records refer to on and the same sampling.

Remarks: As my material consists of very few specimens only 1
shall not try to discuss whether M. danmarki must only be regarded
as a variety of M. brucei. The form of the furca and the anal segment
of the female is shown in fig. 20. The number of spines on the anal
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plate is in the female 6—8; in the males the spines are fewer and more
slender than in the female. The length of the shorter apical bristle
amounts to 32 ¢/, of the longer. Only males and females without eggsacs
were found.

Maraenobiotus brucet RicHARD ?

V. Brenm (1912) records this species with a ? from a lake at Hval-
rosodden, 76°55" N. Lat. (Nordestkyst Area), 2/, 1908. The species has
been recorded from West Greenland by P. Hasersoscu (1920).

20. Epactophanes richardi MRAZEK.

Occurrence in East Greenland: This rare Copepod was found
by V. Brenwm (1912) in a sample from a small brook at Stormkap, 76°49’
N. Lat. (Nordgstkyst Area), on 2/, 1907. It has not been observed in
the material at hand for the present investigation.

D. Ostracoda.

21. Prionocypris glacialis G. O. SARs.

Prionocypris glacialis G. O. Sars 1925, Tab. LXI, fig. 1.
Eucypris glacialis G. Aum 1916, fig. 34.

East Greenland record:
Herpetocypris glacialis V. BRean 1912.

Occurrence in East Greenland: Scoresby Sund Area: Pond on
Jameson Land, 2/4 1933; Freshwater on Storg, /4 1933; pond at Hurry
Fjord, 4/ 1933; lake at Nordestbugten, */4 1900. Franz Joseph Fjord
Area: Pond with water from snow-melting at Kap Oswald, Ellag,
u/ o 1954; Ulveso, Ellag, /4 1933; the small lake Fugless on Ymerg,
/01932, Nordostkyst Area: Lake at Hvalrosodden, Aug. 1906 (V. BREam
1912); lake at Danmarkshavn, July 1907 (V. BRenm 1912).

Occurrence in West Greenland: Various localities between
67°—71° N. L. (Vanuorrex 1893; G. Aum 1914; Hasersoscu 1920).

Distribution: Greenland, Spitzbergen, Bear Island, Northern
Scandinavia.

Remarks: The specimens found coincide well with the descriptions
given by G.ArLm (1916) and G. O. Sars (1925). The shell (fig. 21) is
oblong oval with a nearly straight ventral margin, its greatest height
is somewhat in front of the middle. The height of the shell is a little
more than half its length; the height in °/, of the length was in 26 spec.
measured as follows:

4%*
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The anterior end of the shell is more broadly rounded than the
posterior. The shell is rather densely clothed with hairs especially on
the posterior and anterior parts. The natatory setae of the second
antennae (see fig. 21 A,) are rather short reaching little beyond the

Fig. 21. Prionocypris glacialis, Fugleseen, Ymerg, 11/, 1932. The shell of the female
the 2nd antenna, the 5th post-oral limb, and the furca drawn to a large scale.

middle of the following joint only. The form of the furca and of the bth
post-oral limb is seen from fig. 21.

The length of the 59 specimens measured (all females) was as
follows:

MM e 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6  Tot.
No. of ind. /5. ...... 2 1 1 6 1 o 1 = 12
— — w .. .. .. 3 5 20 15 4 47

The mean length of the individuals which may be regarded as
adult is 1.44 mm and the range of variation from 1.20—1.58 mm. Ac-
cording to G. O. Sars and G. ALm the length of the adult females is
1.60 mm; thus it seems as if the East Greenlandic specimens scarcely
attain the size of those from the Northern Scandinavia. In Spitzbergen
OrorssoN has found the length to vary between 1.5 and 1.8 mm. The
colour is grey and tinted with brown or yellow.



1V Freshwater Entomostraca. b3

As it appears from the measurements there is in the samples from
August one size group represented only, and therefore it must be as-
sumed that only one generation is present. This generation then must
be composed of the individuals hatched in the spring from the hibernating
eggs. The specimens in the sample were for the most part egg-carying.
The mode of reproduction is obviously the same as in Spitzbergen:
Only one generation is produced every year; this generation is hatched
from the hibernating eggs and produces towards the end of the summer
a new set of hibernating eggs. Fr. Jonansen (1911) has found on the
basis of the ‘“Danmark” material the same mode of reproduction in
the East Greenlandic Ostracoda.

Prionocypris glacialis G. O. Sars var. albida G. ALM.
Herpetocypris glacialis Exman 1908.
Eucypris glacialis var. albida G. ALm 1914 and 1916.

Occurrence in KEast Greenland: Franz Joseph Fjord Area:
Bjorneso, Ellag, 1/, 1934; Sandgen, Tyrolerfjord, #/; 1930. Nordostkyst
Area: Pond near Danmarkshavn, 3°/, 1907.

New to East Greenland.

Occurrence in West Greenland: Found near Godhavn (ALm
and HABERBOSCH).

Distribution: Greenland, Northern Scandinavia.

Remarks: The var. albida from East Greenland is (conserved
specimens) of a more whitish colour than the species s. str., the surface
of the shell is white and shining. Regarding the form of the appendages
no difference was found between the two forms. According to G. ALm
(1920) the only difference — apart from the colouration — is the follow-
ing: in var. albida the dorsal bristle of the furca is longer than 1
of the proximal claw, in the species s. str. it is shorter than 1 of the
proximal claw. According to O.Ororssonx (1916) the length of the
dorsal bristle varies between 37 and more than 50 °/, of the proximal
claw in the Spitzbergen specimens of P. glactalis, and thus the var.
albida cannot be distinguished from the species s.str. by the length
of the dorsal bristle. In East Greenland specimens | have found the
following length of the dorsal bristle in °/, of the length of the proximal
claw:

P. glacialis s.str. ... .. 42 42 44 50 50O 5O bH2 56 H8 H8 mean 50.2 9/,
— var. albida . 51 54 b4 54 56 57 b7 5H8 5H8 5HIY mean 55.9°/,

Thus in the mean there is a small difference between the two forms
in the percentic length of the dorsal bristle, such a stated by G. ALm;
but the single percentages overlap considerably and the character is



H4 Erik M. PoUuLsEN. IV

therefore of little value only as a distinguishing mark between single
specimens of the two forms.

The length of the var. albida appears of specimens from 1/, 1934,
2/.1930 and 3°/, 1907:

1§ 00 S T 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 Tot.
No. of spec. 1/;....... e 3
S 12 4 L s
— — 30/ 1 3 1 4 11 12 4 1 37

The mean total length of the adult individuals from 30/, is 1.53 mm
(1.2—1.8). The size is thus little larger than that of the species s. str.
According to the series of measurements (one size group only in each
sample) it must be assumed that only one generation is raised in the
course of the summer.

22. Heterocypris incongruens (RAMDOHR).

Eucypris incongruens v. Dapay 1900.
Cyprinotus incongruens G. ALm 1916, fig. 39.
Heterocypris incongruens G. O. Sars 1925, pl. LVII.

Occurrence in East Greenland: Scoresby Sund Area: Pond on
Stewart Land, 70° N. Lat., ca.l/y 1900. Franz Joseph Fjord Area:
Freshwater at Knudshoved, Karlshavn, ?/4 1930.

New to East Greenland.

Occurrence in West Greenland: Found once at Stremfjord
(G. ALm).

Distribution: Europe, North Africa, Northern and Central Asia,
South and North America.

Remarks: The individuals found show the character of the species
according to the description given by G. ALy and G. O. Sars. The valves
of the shell are unequal in size, the left one overlapping the right one
considerably. The edges of the shell, especially those of the right valve,
are finely crenulated, the shell is covered with small tubercles (appearing
under the microscope as clear dots), each tubercle carries a fine hair
(see fig. 32). The greatest height falls a little behind the middle. The
height of the shell in °/; of the length was as follows:

height °/y ........... b4 HH 56 HT B8 HY 60 61 62 63 mean 59.4°/,
No. of spec.......... 1 2 2 .. 4 10 8 3 6 3 39

[N

The height is according to Sars not fully attaining 2/; of the length,
and ALy writes “‘grosste Hohe mehr als '/, der Linge”. The appendages
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(fig. 22 ¢, d, e) coincide fairly well with the description and figures given
by Sars, only the bristle on the posterior inner angle of the 1st joint
of the endopodit of A, is much larger than figured by Sars and fringed
with minute hairs. The furca (fig. 22) is long and slender, the dorsal
edge is very finely spinulated (this character is not mentioned by Sars).
As the comparative length of the bristles and the claws of the furca

Fig. 22. Heterocypris incongruens, Knudshoved, °/; 1930. a — female, b — the
margin of the shell, ¢ — 1st antenna, d — 2nd antenna, e — 5th post-oral limb,
f — furca.

are of some worth as specific characters the following measurements
(in units) are given.

dorsal bristle proximal claw distal claw apical bristle
29 33 46 21
31 38 54 25
26 33 43 22
30 36 44 22
31 38 52 25
29 38 52 20
28 34 b3 23

According to Arm the dorsal bristle is 2/, of the proximal claw
(against “nearly as long as” in the allied species Cyprinotus salina);
according to the above cited measurements its length is ca. 809/, of
that of the proximal claw; this disagreement is perhaps due to the fact



H6 Erik M. PouLsSEN. 1A%

that the end part of this bristle is exceedingly fine and curved and
therefore not easily observed.
The size (length) of the specimens measured was as follows:

mm ...... 0.4 05 0.6 07 08 09 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8
No.ofspec. 1 2 1 .. 1 2 .. 2 8 .. ., 8 8 8 5H =46

The size of the grown up specimens (all females, partly with eggs)
is thus 1.5—1.8 mm, or nearly the same as stated by G. Aum (1.4—1.8
mm); according to Sars the length of the adult females amounts to
1.6 mm.

Fig. 23. Candona candida, Langse, Ellag, 2%/, 1933. a — the contour of the shell
of two females, b — 1st antenna (the hairs omitted), ¢ — 2nd antenna, d — 4th
post-oral limb, e — bHth post-oral limb, f — furca with genital lobes.

23. Candona candida (O. F. MGLLER) — VAVRA.

Candona candida G. Aum 1916, fig. 60.
Candona candida G. O. Sars 1925, pl. XXXII & XXXIII.

Occurrence in East Greenland: Scoresby Sund Area: lLake at
Nordestbugten, /4 1900 (a few adult spec.). Franz Joseph Fjord Area:
Langsea, Ellag, 72°50" N. Lat. 7/, 1934 (empty shell), 1/, 1934 (ca. 20
empty shells), 5/, 1934 (9 empty shells), /4 1934 (one adult spec.),
2B/ 1934 (one adult spec.), /4 and 7/, 1933 (one adult spec.), 2¥/, 1933
(3 adult spec.), ¥/, 1933 (one adult spec.), 12/;, 1933 (one adult spec.).
“Lake A”, Ellag, 23/ 1932 (one adult spec.). Rundse, Ellag, #/; 1935 (one
juv. spec.), /s 1934 (one empty shell), 5/¢ 1934 (one adult spec.).

New to East Greenland.

Occurrence in West Greenland: Various localities (G. ALy and

P. HABERBOSCH).

Distribution: Northern, Central and Eastern Europe, North
America, Sibiria, Central Asia. The distribution of this species is mainly
arctic and subarctic.
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Remarks: The East Greenlandic specimens (see fig. 23) coincide
well with former description of this species. The form of the shell is
rather variable, however, the greatest height falls always behind the
middle, and the ventral margin is more or less concave; the shell is
white, smooth and shining, only very sparsely haired, the hairs being
most conspicuous along the margin of the shell. The fig. 23 b-e shows
the form of some of the appendages, and the furca with the sub-
triangular genital lobe. In 13 spec. measured the percentic height was
as follows:

height °/y .............. 48 49 50 H1 52 B3 H4 in mean H1.8°/,
No. of Spec.....uvuwsoe. 1 1 1 2 3 2 3 = 13 spec.

Regarding the height G. O. Sars writes “‘greatest height consider-
ably exceeding half the length”. In the East Greenlandic specimens the
height exceeds half the length very little only, according to the above
stated figures; Sars’ figure of a femal shows, however, a height °/, of
b4 only, thus falling within the range of variation of the East Green-
landic specimens.

The young specimens found on May the 23rd had a total length
of 0.8 mm; the measurements of the (13) adult specimens were as follows
(in mm): 0.90, 0.99, 1.60, 1.03, 1.05, 1.05, 1.05, 1.05, 1.06, 1.08, 1.08,
1.08, 1.12; mean 1.04 mm. According to G. ArLm the length is 0.9—1.2
mm, according to G. O.Sars 1.1 mm.

As the species has not been found during the winter in Langse
there is reason to suppose that it hibernates as resting eggs; the young
were firstly observed towards the end of May; the species was found
as late in the autumn as October the 12th.

24. Candona groenlandica V. BREHM.

Candona groenlandica V. Breum 1912, Tab. XIX, figs. 18 and 19.
Candona groenlandica G. Aum 1914, fig. 4.

East Greenland record:

Candona groenlandica V. Breum 1912.

Occurrence in East Greenland: Nordostkyst Area: Two lakes
at Stormkap, 12th and 14th June 1907; lake at Danmarkshavn, end
of July 1907 (V. Breum 1912).

Occurrence in West Greenland: Sarpiusat, ca. 67° N. Lat.,
G. Arm, and Godhavn ca. 70° N. Lat., P. HABERBOSCH.

Distribution: Greenland, the northernmost part of Europe.

Remarks: V. BREnm writes that C. gr. is very common in the area
investigated by the ‘“Danmark” Expedition. Therefore it is rather
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astonishing that it has not at all been observed in the material at hand
for the present investigation; in this material C. candida was observed
only. There is, however, no possibility of a confusion of the two species;
the form of the genital lobes in the specimens of the present material
differs very clearly from as well BrREaM’s as ALm’s figures of the genital
lobe of C. groenlandica.

Zoogeographical Remarks.

As it appears from the preceeding Synopsis of the Species the
following number of species?!) of the various orders of freshwater entomo-
straceans?) have been recorded from East Greenland either during the
present investigation or by former investigators:

Euphyllopoda ........... .. ... ... 1
Cladocera ......................... 13
Copepoda..........oooviinnnnn. 6(8)
Ostracoda ....................... . 4

Total... 24(26)

The number of species found in East Greenland (excluding the
two copepods whose occurrence are doubtful) is in the following table
compared with the number of species found in other regions round the

Northern Atlantic: West
East %ygi::ii:(}d Spitzbergen Bear Island Yamal
iy i 0.0LOFSSON (0. OLOFSSON  (VERESCAGIN
Crresnland P.L&;;ﬁi%%%ﬁ ( 115151;) ( 1;18) ( 1913)
1920).
Euphyllopoda ...... 1 3 1 1 2
Cladocera .......... 13 24 4 3 34
Copepoda .......... 6 11 6 4
Ostracoda. ......... 4 9 4 2
Total. .. 24 47 15 10 (34)
Denmark
High Sweden  Iceland The Faroes (S.JENSEN 1904, 1905;
¢ ERMAN (B (B n ERIK M. P N 1928
(Svml\g(])] SMAN (LI;;I; Dllégffgm (L?Fi. l\lfg.)gg)UL KAIR %KERG 1;));1)11;%(\}‘. WESEN-
BERG-LUND 1937)
Euphyllopoda ..... 3 1 0 5
Cladocera ......... 28 27 24 69
Copepoda ......... 16 18 12 32
Ostracoda ......... i 14 3 47 o
Total... (47) 60 39 153

1) Parasitic or hemiparasitic species have not been considered.

2) No freshwater malacostraceans were observed in the material. The amphipod
Gammarus duebeni has, however, been recorded from West Greenland (K. STEPHEN-
SEN 1913).
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As it appears from the table the East Greenlandic fauna is rather
poor, poorer than that of the other larger arctic regions, but naturally
not so poor as that of the smaller arctic islands or groups of islands.

Candona groenlandica
Epactophanes richarai
Limmocalanus grimaldi
Diaptomus minutus

Afona rectangula
| Bosmuna cor-oblustrostris
'  Scapholeberis mucronata
Euryeercus glacialis
Acvoperus harpe
Afona affinis
Polyphemus pediculus
% Cyprinotus incongruens

Marenobiotus danmarki

% Canthocamptas cusptdatus
Alonellaexcisa
Bosmina longuvostris

Candona candida
| Maaolhny hirsuticonis
) Simocephalus vetulus

~_APrionocypris glacialis

Cyclops strenulis
Lepidurus arclicus
Chydorus spheviclis A
Daphnia pulex %
0 10 20 30 40 60 % Freg.

Fig. 24. The East Greenlandic Entomostraca species arranged according to their
frequency-percents.

That the East Greenlandic entomostracean-fauna is poor qualitatively
seen appears from the fact also that the number of species per locality
is small, 2.7 only against 7.5 in West Greenland and 5.0 in Iceland
(for Iceland Harpacticids and Ostracods not considered).

The occurrence of the different species in East Greenland is seen
from table 2 which for the material of the present investigation gives
a list of the localities investigated and the species found on each locality.
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Table 2. List of localities where samplings of Freshwater-Entomostraca|

Locality Nr. (see the map fig. 1) 1 2 3 ‘ 4 ‘ 5 i 6 ‘ 7 8 9
-— | = | = = |
- R - R 1;;%1@%‘;%‘“%%0@}@@
Locality TE ER ég gg)%i% PR £z %E‘E?
“EUE ST ERNEE|RE N8 | RS
| Al A A |
Date | Y/g g | B July 20/ \ ) % 8/
‘ 1900 1900 = 1900 } 1902 | 1907 | 1906 | 1908 = 1906 = 1907
T ‘ — e
Lepidurus arcticus........... .. R 1 - + ] ..
Daphnia pulex .............. | ‘ .. ‘ - i - - 1 + —
Scapholeberis mucronata .. ... | + | 1 ..
Simocephalus vetulus ........ | [ ‘ ..
Bosmina longirostris ......... i 1 20
Macrothrix hirsuticornis. .. ... ‘ .. -
Burycercus glacialis.......... 1 ‘ |+ ..
Acroperus harpae............ R B oo |
Alona affinis. ............... ee | ‘ ‘
Alonella excisa.............. oo o
Chydorus sphaericus ......... |+ + +
Polyphemus pediculus ....... ‘
Cyclops strenuus ............ .. .. R he
Canthocamptus cuspidatus ... o .. R + |
Maraenobiotus danmarki .. ... | .. ‘
Prionocypris glacialis ........ . -9 9| | | 2 . +2)
Heterocypris incongruens. . . .. + |
Candona candida............ . — - i TR }
No. of species............... 1 4 | 3 1 1 3 | 1 1 1 4

1) Pr. glac. s. str. 2) Pr. glac. var. albida.

Further the table gives the frequency percent of each species, i. e. the
number of localities wherefrom the species has been recorded in percent
of the total number of localities.

In fig. 24 the frequency-percents of the species occurring in East
Greenland are shown; the species not found during the present investi-
gations are set up in the figure as having a frequency-percent of 1 as
they must be supposed to be rare only. Daphnia pulex is the most com-
mon species, next to this comes Chydorus sphaericus and then Lepidurus
arcticus and Cyclops strenuus. These species are either (Ch. sphaericus)
ubiquists or (the three others) species that have their whole distribution
within the arctic and subarctic regions (L. arcticus) or whose distribution
falls mainly within these regions. Prionocypris glacialis (25 °/y) which
comes next is a true arctic species. Among the species with a consider-
ably lower frequency percent are B. longirostris, P. pediculus, A. harpae
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have been carried out, with records of the species observed in each locality.
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Continued in p. 62—63.

and Sec. mucronata, all species being rare in the extreme Arctic and
more common in the temperate regions.

In order to study the regional distribution of the species within
East Greenland the area investigated by the various expeditions has
been divided up in sub-areas. Table 3 shows the species found in each
sub-area.

From the Sydestkyst Area only 3 species have been recorded.
Although the ice free land in this region is only small it can hardly be
expected that the fauna is as poor as that; that no more species have
been found is no doubt due to the fact that the samplings have been
carried out on a small scale only in this area. The largest number of
species (17) is found in the Scoresby Sund area, from the 2 more northern
areas respectively 12 and 13 species were recorded. As the material
from these regions has been collected by various expeditions and ob-
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Table 2.
Locality Nr. (see the map fig.1) 23 24 25 f 26 2 28 | 29 30 31
S — . - — _
_E _E _T _F zx 3= | e
e IE & & 88 z8lEr sz E:
Locality —é | B e B o E el 2 ZO qé i o E ‘ ; £ &0 cé
SEISE SE &EE|IEE|ar|PX | o | &
= = i R N-VRC R ‘ | &
Il I < N R
Date “,/s 14/,’S 14/8 1 14/8 16/:3 i 10/8 ; 10/8 10/S 11/S
1933 1933 1933 | 1933 | 1932 ‘ 1932 } 1932 | 1932 | 1932
M T \ } N \77: ) T =
Lepidurus arcticus........... .. o ‘ .. 4 ‘ | . ‘ ..
Daphnia pulex.............. .. + |+ + | R
Scapholeberis mucronata .. ... {
Simocephalus vetulus ........ .. R . .. i S o T
Bosmina longirostris......... .. oo | \ -+
Macrothrix hirsuticornis. .. ... ‘
Eurycercus glacialis.......... e o . s s
Acroperus harpae............ o - ae .- ‘ —+ oc
Alona affinis................ 1 -+
Alonella excisa.............. .. oe .. .. 50 S
Chydorus sphaericus. ........ — S e - .. T R
Polyphemus pediculus ....... .. .. - A O T
Cyclops strenuus ............ - -+ .. S + 1 -+ S
Canthocamptus cuspidatus ... . N T | \
Maraenobiotus danmarki .. ... .. + .. e |
Prionocypris glacialis ........ 3% S . LR o S R
Heterocypris incongruens. . ... .. }
Candona candida............ so e o R S TR S SO
No. of species............... e 4] 2| 8| 2| 1] ¢ ] 1 2

1) Pr. glac. s. str. %) Pr. glac. var. albida.

viously with various gears it seems hardly possible from these figures
to draw any definite zoogeographical conclusions. The following species
have been found through all the regions (except the Sydestkyst area,
where one sample has been taken only): Lepidurus arcticus, Daphnia
pulex, Chydorus sphaericus, Cyclops strenuus, Maraenobiotus danmarki,
and Prionocypris glacialis. Of these L. arcticus, M. danmarki, and
P. glacialis are true arctic or subarctic species, whereas D. pulex and
Ch. sphaericus must be regarded as ubiquists, the former, however,
having its main distribution in northern regions, just as it is the
case with Cyclops strenuus. It seems as if a gradual reduction in
the number of species of Cladocera takes place from the south to
the north; the number of species for the 3 northern areas are the
following: 10—6—5. The fauna of the northernmost region (round
Danmarkshavn) is very much like that of Spitzbergen (compare
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(continued).
| 32 | 83 | 84 | 85 36 | 31 | 38 39 | 40 | 4 | 42 | 43 [
o8] o] sl ® ]3| TR ERT
< = = | A | = = 2 S= |3 = | =
2f gl|gf|=2 R B B3 Es|f3 |33 |=S°|55|5z|¢E
g BB EE =28 = = £ |55 |EZS | Bgd e |8 39‘23
S 2 A3 |~3| 88 © s | 3= grR | 2H 5 A gg’f?%:%‘_’io‘g
Awm Al A eAs s & > AelE°|s |2
| ) I = | | o | = | B
1 | | T T T | - 2 R | ‘ S 1
B B R R R Al AT I
1932 | 1932 | 1932 \ 1932 | 1932 | 1982 | 2/,-34 12/,-34|1/,-34 | 17/,-34| 1934 | 1933 |
| I 1 B _ | N 1}
| ‘
| P O O O O S O O R ST "
; + |+ |+ |+ |+ ]+ |+ | 20| 6T
.. .. . .. .. .. .. Lol 1 2
+ o+ L+ 7 | 15
‘ + + 3 7
5 | 12
1 2
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1 2
. . 3 7
i + + + =1 =1 + 19 44
. + 1 2
+ + I + + + + + i 13 30
P .. | 2 | 5
T } . R B by ] ) 10 |28
.. |+ + 4 | 9
1 | 1| 3 33l 2|5 a4 6] 6|1 2 | I

Table 4). Of the 7 species found at Danmarkshavn 5 have been recorded
from Spitzbergen too. '

A comparison between the fauna of West Greenland and that of
East Greenland has been made by WesexBERG-LUND (1895). He arrived
to the result that of the 9 Cladocera species of East Greenland no less
than 3 were not known from West Greenland, and that therefore East
Greenland has its own Cladocera fauna different from that of West
Greenland and showing stronger relationship to eastern faunas. The 3
East Greenlandic Cladocera at that time not recorded from West Green-
land are Macrothrixz arctica, Simocephalus exspinosus and Daphnia groen-
landica. P. HaBErBOSGH has, however, (1920) found M. arctica = M.
hirsuticornis in West Greenland. As it further seems evident (see p. 20
and 13) that S. exspinosus is = S. vetulus and D. groenlandica — D. pulez,
there is no evidence showing that the East Greenlandic fauna must be
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Table 3. The distribution of the freshwater Entomostraca
within East Greenland.
I &< 5
lmes< 58| 3 g < 5
EREGE < |2 §E
= ao 1 3 =3 Z
| 8= 3§ il g | & < g
‘ > e b S | © T = =
R s | @ = 5
B | a2 a2 ~
N | ] |
1. Lepidurus arcticus .......... | P. W.-L. B. -+ -+ +
2. Daphnia pulex ............. P. W.-L. B. |+ + | 4+
3. Scapholeberis mucronata .. .. P. W.-L. A T
4. Simocephalus vetulus ....... P. W.-L. — 1 S !
5. Bosmina longirostris ........ B .. ‘ -+ 3
6. — cor.-obtusirostris . .. W.-L. -+ } 3 ..
7. Macrothrix hirsuticornis . .... | P. W.-L. B. ‘s + |+
8. Eurycercus glacialis ......... P. W.-L. + —+
9. Acroperus harpae........... | P.W.-L. —+ + | .
10. Alona affinis............... i I : i -+ } :
11. — rectangula ........... ‘ B. P M
12. Alonella excisa ............. P: — oo A
13. Chydorus sphaericus ........ P. W.-L. B. -+ ; + +
14. Polyphemus pediculus....... P. W.-L. - i L ..
15. Diaptomus minutus......... B. ‘ -+
16. Limnocalanus grimaldi ...... B. A +
17. Cyeclops strenuus ........... ERB? -} } - -+
18. Canthocamptus cuspidatus ... P. B. + | -
— duthiei?? ... B. | (+)
20. Epactophanes richardi ...... B. T \ +
Maraenobiotus brucei? ...... B. T R T )
19. — danmarki .... P. B. + + 4+
23. Candona candida ........... P! —+ + .
24, —  groenlandica ....... B. S -+
21. Prionocypris glacialis........ P. B. + | 4+ -+
22. Heterocypris incongruens. ... P, + | 4+
No. of Species.................. . o3 | 1t | 12 13 (15)
No. of species of Cladocera only. . | 3 ‘ 10 ‘ 6 b

regarded as different from that of West Greenland. According to the
present knowledge there are two species of Entomostraca only, which
are recorded from East Greenland and not from West Greenland,
viz. the marine relict Limnocalanus grimaldi and the Harpacticid
Canthocamptus duthiei, whose occurrence in East Greenland is rather
doubtful only. Otherwise the East Greenlandic fauna differs from the
fauna of West Greenland by its small number of species only. The

species occurring in West Greenland but not known from East Green-

land are:
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Artemia salina Branchinecta paludosa
Latona setifera Holopedium gibberum
Ceriodaphnia quadrangula Alona quadrangularis
Alona guttata Alona intermedia
Graptoleberts testudinaria Alonella nana

Cyclops vernalis Canthocamptus arcticus
Moraria schmeili Maraenobiotus insignipes
Nannopus palustris Cypris pubera

Eucypris affinis-hirsula Cypridonus viduz
Candona lapponica Candona rectangula

Thus the number of species is 20 higher in West Greenland than
in East Greenland, as, however, until the present investigation the dif-
ference in number of species was 26, there is some reason to suppose
that further investigations will make the difference at any rate some-
what smaller. That the East Greenlandic fauna is in reality poorer
qualitatively seen than that of West Greenland is, however, shown
beyond doubt by the fact that the mean number of species per locality
is in East Greenland 2.7 only against 7.5 in West Greenland. No doubt
the powerty of the East Greenlandic fauna is due partly to the isolated
position of the region and partly to the extreme arctic conditions pre-
vailing here.

The occurrence in East Greenland of Diaptomus minutus, which is
a true nearctic species found only in Northern America, Greenland and
Iceland, shows that the East Greenlandic fauna at any rate partly has
immigrated from West Greenland. The fact that D. minutus has been
found in the northernmost part of East Greenland only indicates that
it has immigrated to East Greenland round the northern coast of Green-
land and not along the south-eastern coast or across the Denmarkstrait
from lceland. D. minutus has thus immigrated by the same way as the
mammals of East Greenland. However, the gradual reduction in the
number of species from south to north tends to show that an immigration
has occurred from the south also, either along the coast or across the sea.

In table 4 is shown the frequency and distribution of the East
Greenlandic species in some other parts of the holoarctic region. The
following species: Lepidurus arcticus, Eurycercus glacialis (found, how-
ever, in Holland), Diaptomus minutus, Candona groenlandica, Herpeto-
cypris glacialis have only been found in the arctic or subarctic regions.
Another group of species have their main distribution and the highest
frequency percents in the Arctic although they occur in the temperate
countries too; these species are Daphnia pulex, Bosmina cor.-obtusirostris,
Macrothrix hirsuticornis, Cyclops strenuus (cfr. the table). Other species
— Scapholeberis mucronata, Bosmina longirostris, Acroperus harpae, and
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Table 4. Frequency-percents of the species of freshwater Entomo-
straca of East Greenland in other holo-arctic regions.

] — | = o L
<5 25 T |EE| 8 P Es %
S } 5 | = o 5 | = ‘ > 192] =
. NN I S S I B N
Lepidurus arcticus......... 30 2 4 3 . + .. 5e
Daphnia pulex............ 67 57 11 7 1 -+ 7
Scapholeberis mucronata . .. 2 20 b 9 - 18
Simocephalus vetulus ...... 15 19 18 3 1 -+ 20
Bosmina longirostris. ...... 7 3 o .. 1 - 33
—  cor.-obtusirostris . . T 62 27 63 13 25 + 20)
Macrothrix hirsuticornis.... 12 ) 9 + | 1
Eurycercus glacialis ....... 2 58 9 .. a - ..
Acroperus harpae ......... 2 41 31 38 | 8 -+ 25
Alona affinis.............. 2 21 28 13 34 -+ 8
— rectangula.......... r 7 + ng 70 .. + 5
Alonella exeisa. ........... T 36 9 21 4 . i + 14
Chydorus sphaericus....... ‘ g 82 | 50 65 34 + |+ 64
Polyphemus pediculus .....[ 2 116 47 6 - 25
Diaptomus minutus ....... r 82 14 - oo
Limnocalanus grimaldi. .. .. r ss ‘ . “ ‘ - - ..
Cyclops strenuus .......... 30 22 11 9 13 | + .. +
Canthocamptus cuspidatus . 5 2 0.6 3 6
— duthiei?? .. r .. | ;
Epactophanes richardi .. ... r + + i
Maraenobiotus brucei?. . ... r ) {
— danmarki . .. h |f + o " RAR R B i
Candona candida.......... 9 | + 2 + + | .. .. It
—  groenlandica. ... .. ro |+ . . R . .
Herpetoeypris glacialis..... 23 = + 06, + | .. + ..
Heterocypris incongruens .. b + 25 4+ | -+
Polyphemus pediculus — are met with only rarely in East Greenland

(and other arctic regions) but more commonly in the temperate regions:
these species have their main distribution in the more temperate countries
and live in East Greenland at the northern limit of their distribution;
thus none of these species have been recorded by Ororsson from Spitz-
bergen or from any other of the islands in the Arctic Sea.

The two species Daphnia pulex and Lepidurus arcticus are by far
the most predominating in the East Greenlandic Entomostracean-fauna.
They occur in respectively '/; and 2/, of the localities, and in the samples
from these localities they are — especially D. pulex — present in large
numbers, and there is no doubt that these two species play a predomi-
nating role as food for other animals f.1i. fish and birds living in or at
the East Greenlandic freshwaters.
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The East Greenlandic Entomostracean-fauna is a true arctic fauna.
Its most common species have an either purely or mainly arctic distri-
bution and only among the rarely occurring species the species with a
more temperate distribution are found. Only the two nearly ubiquistic
species Simocephalus vetulus and Chydorus sphaericus are exceptions
from this rule; they occur with large frequency percents both in East
Greenland and in temperate countries f.i. Denmark.

On the Propagation of the Greenlandic
Cladocera.

The propagation of the Greenlandic Cladocera was studied firstly
by C. WESENBERG-LUND (1895). On the basis of his investigations he
arrived to the following conclusions:

1. The Greenlandic Cladocera seem to have one sexual period only.
They are monocyclic.

2. There seems to be a tendency to restrict the parthenogenetic re-
production both in number of broods and in number of eggs. “On
a whole it may be said that in Greenland and probably everywhere
in the Arctic the sexual generations are the most predominating,
and it is on these that the propagation of the species is based”.

These conclusions in the main still hold true, only the term “sexual
generations” should be altered to ‘“‘generations propagating by means
of resting eggs’.

Not until 25 years afterwards the biology of the Greenlandic Cla-
docera was studied again. P. HABErBoscH (1920) states that the principal
scope of his investigations regarding the propagation of the Greenlandic
Cladocera was, firstly to find out the mode of the seasonal variation
in the occurrence of parthenogenetically produced, subitaneous eggs
and sexually produced resting eggs, and secondly to ascertain whether
the Greenlandic colonies are polycyclic, monocyelic or acyclic. As he
defines his scope thus it is obvious that he adheres to the opinion, pre-
vailing at that time, that the mode of reproduction, monocyclic or
dicyclic ete. is a definite character for each colony or even for each
species within a certain climatic region. It is, however, very doubtful
if we are right in terming certain colonies of Cladocera as monocyeclic,
dicyelic ete. I have found in Denmark a colony of Daphnia pulex which
in one year was monocyclic, in the next year, however, dicyelic, and
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K. BErG (1931) has observed the same regarding another colony of the
same species, and he has further showed “that D. pulex generations
which would propagate parthenogenetically in nature can be forced to
propagate gamogenetically in cultures”. It is thus evident that the
certain colonies themselves cannot be termed monocyclic, dicyclic ete.
The mode in which the propagation varies is not a definite character
of the colony in question, it is only the way in which the colony meets
the external conditions and it may be and is altered according to variation
in these external conditions. Thus we cannot term a certain colony f. 1.
monocyelic, we can only state that the external conditions prevailing
during the investigation has forced the colony for the present to pro-
pagate monocyclic; during the next year it may possibly propagate
dicyclic. In certain cases, of course, the external conditions may be
so special and so constant that one mode of reproduction may be possible
only, but still this mode cannot be regarded as a definite character of
the colony in question.

In his two papers P. HaBerBoscH (1916 and 1920) states that the
Greenlandic Cladocera propagate monocyclic and he further discusses
whether it is the spring period or the autumn period of sexual pro-
pagation of these Cladocera (being di- or polyecyclic in Central Europe)
which has been left out. He arrives to the conclusion that it is the spring
period which has been left out, but he adds that this question cannot
be answered definitely before a more extensive material is at hand. It
is clear from this that P. HaperBoscu in accordance with the view
prevailing at that time, is of the opinion that the “‘dicyclic species™ .
of Central Europe have two fixed sexual periods so characteristic for
the species even, that when finding the species monocyclic in Green-
land, we can discuss which of the two periods it is that has disappeared.
I shall not on the material now at hand try to decide which of the two
periods it is that has disappeared as no such fixed periods exist in the
life of the Cladocera. The case is obviously thus: In more southern
localities the “dicyclic species” live under such external conditions that
— as a rule, but not always — they are forced to produce resting eggs
and able to produce subitaneous eggs twice in the year due to certain
external conditions (f. 1. exciccation of the locality, cold). In the Arctic,
however, the period favourable for the production of subitaneous eggs
is so restricted due to the very short summer that it leaves no time for
a resting period followed by a new period favourable for propagation
by means of sub. eggs. The result is that we have in the Arctic one
period only of propagation by means of resting eggs. The propagation
of the colonies, therefore, happens to be monocyclic, not on account
of any internal factors in the individuals themselves but due to the
conditions of the environment.
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As already mentioned WEesENBERG-LUND has shown that the re-
production by means of resting eggs is far more important for the survival
of the Greenlandic Cladocera species than the reproduction by means
of subitaneous eggs. This is right as far as the resting egg-propagation
lasts for a considerably longer time than the propagation by means of
sub. eggs, but during the period with subitaneous propagation the
number of females producing sub. eggs is large and the number of eggs
is rather high at any rate during the first part of the period.

A striking feature regarding the propagation of the East Green-
landic Cladocera is the scarcity of the males. It is already shown by
OrorssoN that the Daphnia pulex from Spitzbergen never produces
males, and that the resting eggs thus are produced parthenogenetically;
the same holds good for East Greenland. But there is in the present
material some evidence at hand that other Cladocera-species also pro-
pagate purely parthenogenetically:

Bosmina longirostris; no males observed, ephippial females ob-
served in 4 samples.

Eurycercus glactalis; only found in one sample containing 14 eph. @
but no males.

Acroperus harpae; only found in one sample containing 11 eph. ¢
but no males.

In the material of Macrothriz hirsuticornis, Stmocephalus vetulus,
and Alonella excisa rather many males were found. Of Chydorus sphaericus
males were not rare although they were easily outnumbered by the
ephippial females; in a certain sample 60 eph. @ were recorded against
32 males only.

The material dealt with by WesenBERG-Lunp also shows for
certain species an astonishing scarcity of males: Eurycercus lamellatus
= I. glacialis; 6 samples with eph. @ 1 only with males. Bosmina
coregoni many @ with resting eggs, only two 3. Acroperus harpae and
Polyphemus pediculus 2 samples with resting eggs, no males.

From the material described by P. HaBerBoscu 1920, from West
Greenland the following observations concerning the lacking or the
scarcity of the males can be given (only the samples in which either
eph. @ or males were observed are considered):

Samples with Samples with
eph. fem. males
Daphnia pulex ........................ 38 1
Scapholeberis mucronata . ............... 8 0
Simocephalus vetulus . .................. 2 e 0
Ceriodaphnria quadrangula .............. 30 1
Bosmina longirostris ................... 1 0

Bosmina coregoni obtusirostris .......... 28 18
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Samples with Samples with

eph. fem. males
FEurycercus glacialis . ................... 2 0
Acroperus harpae......... ... ... .... 0 |
Alona affints......... ... .. ... ... ... ... 0 4
Alona rectangula ...................... 2 0
Alonella excisa ........................ 10 13
Chydorus sphaertcus ................... 11 6
Polyphemus pediculus .................. 39 0

From these figures it is clear that males are rare among the Green-
landic Cladocera. Only of Bosmina cor. obtusirosiris, Alona affinis,
Alonella excisa and to a minor degree Chydorus sphaericus males are
found rather often. Regarding B. cor. obt. males are, however, few only
in comparison with the number of ephippial females (see p. 24).

Of the following species males have not been observed at all in
Greenland although ephippial females were found: Bosmina longirostris,
Alona rectangula, Polyphemus pediculus. Further in Daphnia pulex,
Scapholeberis mucronata, Ceriodaphnia quadrangula, Eurycercus glaci-
alis, Acroperus harpae and Bosmina cor. obtusirostris males are exceed-
ingly rare.

These observations makes it evident that the production of resting
eggs without fertilization is rather common among the arctic colonies
of Cladocera. A pure parthenogenetic production of resting eggs is
stated for Daphnia pulex in East Greenland and obviously also for
Polyphemus pediculus and Bosmina longirostris for the whole of Green-
land. For a number of other species males are so rarely met with that
there can be no doubt that the production of resting eggs in these species
1s at any rate partly parthenogenetic.
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