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CONTRIBUTIONS TO THE DEVONIAN FLORA
OF WESTERN NORWAY.

Ill.

BY

OVE ARBO HøEG
With l Figure, 6 Plates.

In 193 1 I published a small paper on some fossil plants from the
Middle Devonian O'f the Nordfjord ama, and in 193 5 a sec, ond con
tribution, based upon a new collection from the same localities. The
present paper deals with some additional material from Nordfjord
and from other areas along our western coast.
I beg to express my thanks to Professor Th. G. Halle, Stockholm,
who has given me permission to examine and describe the specimen
from Nordfjord, and to Professor Th. Vogt, Trondheim, who has put
at my disposal his collections from some of the other localities.
The specimens were examined and photogrraphed more than
5 years ago; owing to the present conditions the descr,iptions published
here have to be based on the photographs only, the specimens them
selves being inaccessible at the moment. I have also had aocess to
a very limited pmt of the literature only.
l.

The Life-Form of Hyenia sphenophylloides Nath.

In the collections o,f the Paledbotanical Department of the Ri ks
m u s e um, Stockholm, there is a large slab brought home about 3 0years
ago by Professor Halle from �he Devonian at the Gjegnalund Glacier,
Nordfjord. It bears several branches of Hyen ia. They are not parti
cularly well preserved in detail, but there is scarcely any reason to
doubt that they belong to H. sphenophylloides, whioh Navhorst de
scribed from this locality. Most of the branches are detached and
scattered wi�hout any order on the slalb, but thr.ee of them, at least,
are still seen in organic connect,ion with ·a thi>c1k horizontal axis, which
is part! y preserved along one edge of the slab (Pl. I, fig. l). From
what is known about Hyenia f rom other coun tri e s , this axis may be
called a rhizome, or ground axis. It is preserved in a length of some-
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what more than 10 cm, but it is nowhere seen in it,s entire thickness;
evidently it has been at !east 2 cm thick, probably more, but very
uneven. Each branch is borne on a cushion, which in its present.later
ally compressed state is triangular, with one side considerably langer
than the other, the langer side being the basal, or proximal, one. The
length of the cushion may be as much as 3 cm, or perhaps more, its
height 2 om. The specimen gives the distinct impression that the
cushions have not formed a single line: As seen on the photograph
reproduced, the cushion on the extreme left, with an incomplete branoh,
and the second cushion to the right of it, both seem to Iie in the plane
of the bedding of the rock, while the cushion between thetm (the one
bearing the left one of the langer branches) distinctly seems to belong
to another plane.
The branches preserved are about 10 cm long, but incomplete;
how much langer they have originally been cannot be judged. They
are parallel to each other, forming angles of about 60° to the rhizome.
This specimen shows us that H. sphenophylloides has the same
life-form as H. elegans from the Middle Devonian of the Continent.
That this was the case, was made probable by a small specimen in
Nathorst's material ( 19 15, Pl. I, fig. 4), which has preserved the
widened basis of three branches. Also in some of his ovher specimens
there are features which are understood in the light of the specimen
described above.
In 1936, in a popular account of the fossil floras of Norway,
I published a drawing of Hyenia, based partkularly on the reconstruc
tion of H. elegans by Krausel and Weyland, in combination with the
said specimens depicted by NaJihorst. As it has now been confirmed
that this reconstruction holds good in the case of H. sphenophylloides,
the drawing ,is republished here.

2.

The Flora at Døsvik, Øriandet.

On the peninsula of Ørlandet, on the north side of the mouth
of Jlhe Trondheim Fjord, Professor Th. Vogt in 1926 discovered fossil
plant remains at Døsvik, on the north side of the peninsula (Vogt 1929,
p. 6 1). Personally I have not seen the looality, but according to
Professor Vogt there is scarcely any more to be found than the small
collection wlhich he brought home, and which he kindly submitted
to me.
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Hyenia sphenophylloides
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Nath., reconstructed.

Etter "Naturen".

The specimens are preserved in a rather hard and fine-grained
shale, splitting in fairly regular planes; but the specimens are very
fragmentary and show few details.
a. Psiloplzyton rectissimum n. sp. (Pl. Il, figs. 1-4). - The
species is represented lby several axes of a uniform character. They
are straight or nearly so, up to 17 cm long, not t,apering upwards and
thus giving the impression that the complete specimens must have
been very much longer. No apical parts are preserved. The breadth
is uniform, 4-5 mm, or in a single case (Pl. Il, fig. 3) 7 mm. They
are very sparingly branched. The Iongest specimen is not branohed
at all, while in a few other cases there is a branching of distdnctly
lateral type (Pl. Il, fig. 3); the side-branch is then nearly as thick
as the main axis, the direction of which, however, is not altered per
ceptibly at the point of ramification. - The surifa<ce is smooth and
even, or nearly so, but bears spines. These are Iacking in some parts,
but it is difficult to say whether this fact corresponds to the original
condition, or the spines have been lost before or during the fossili
zation. In other parts the spines are very numerous. They are about
3 mm long, straight, pointed, standing out at right angles. In a few
places the scars left by the spine bases are seen on the surbce of the
fossil (Pl. Il, fig. 4); they are circular and distributed without any
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order. There are a few cases suggesting that the bases have been
widened, but this is not certain.
What is left of organic matter is carbonized, giving no hope
for maceration. Along the middle of the stem there is, in a few pJac, es,
a somewhat �hicker layer, fairly well delimited and resembling the
remains of a central strand; but this interpretation is quite uncertain,
and at all events no anatomical details are left.
A f f i n i t y. Although we know only restricted parts of the
vegetative system of this plant, we may safety, with the neoessary
reservation for the defective material, refer it to the genus Psilophyton.
But it is impossible to identify it with any species previously known.
lts long and straight axes, of uniform �hickness and sparingly
branched, give it a very characteristic appearance, whioh would no
doubt make it easy to recognize the species if it should be found in
other localities. I therefore, in order to facilitate reference, feel it
correct to give it a new name:
Psilophyton rectissimum. Diagnosis: Axes long and straight, of
uniform thickness 4-5( -7) mm, sparing!y branching pseudomono
podially, bearing acute spines about 3 mm long, standing out at right
angles. - Holotype PA 1269 (Pl. Il, figs. l, 2), Paleontological
Museum of the University, Oslo.
b. Hostimella ( Pl. I, figs. 2-4, Pl. Il, fig. 5). - There are
a few naked branch-systems, mostly of a strktly dichotomous type.
They do not look as if they all betong to one and the same species,
but it is scarcely possible to say anything more definite about their
affinity.
c. Sporangium of a psilophyte (Pl. Il, figs. 6, 7). - The col
lection comprises a single specimen of a fertile telome. It has a th,in,
straight stalk, about l cm thick, widening upwards, so that there is
a gradual transition into the sporangium. The latter is 5 mm long
and 3 mm wide, oval and obtusely pointed, with some delicate but
distinct longitudinal lines or ridges :below the middle. To judge by
the number visible (Pl. Il, fig. 7) there may have been something
like 30 of them, if they have occurred at the same distances all round
the sporang,ium. It is not possible to say with full certainty how great
part of this body has been taken up by the spore-case itself; probably
it has been the greater part of it. The wall makes the impression of
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having been rather thick, but perhaps the organ has been immature
when fossilized. No maceration has been attempted, on account of
the scarcity of the material, and also because there would be very
Iittle hope of success.
At first sight the specimen has some resemblance to Sporogonites
exuberans Halle from Røragen, but if it is correct �hat the whole of
the oval part in our specimen has contained spores, this character,
among others, shows that it <is no Sporogonites. Our specimen is
the f.ertile branch of some psilophyte or other. A closer determination
is impossible on the basis ·of this material.
Age of the flora. - Among �he few plant forms known from
Døsvik, there is no typical <Middle Devonian spedes. Nevertheless,
the flora might belong to the lower part of the Middle Devonian, but
from what is present and what is Iacking, one would rather suggest
a Lower Devonian age, if one should express an opinion on the basis
of such a scanty material, which really is insufficient. It is regrettable
that no more is left, as more complete remains of this flora no doubt
would have made us acquainted with some interesting plant forms.
3.

The Flora of Tristein.

In 1926 Th. Vogt discovered some Devonian fossil plants on
a small skerry near the island of Tristein, off Vallersund ( see Vogt
1929, with rnap, cf. also Vogt 1924). The first fossils, collected by
Vogt, were sent to Professor Halle, who referred them to Psilophyton
princeps.
In the summer 1927 I visited the Iocality. In contrast to Professor
Vogt, I was very fortunate as regards the weather conditions: The
sea was so cairn as it very rarely is in these exposed places, and,
having gone out in a somewhat larger motor-vessel, my assistant
(a Nsherman from Vallersund) and I were alble to row about in a small
dingey from one skerry to the other. Some of the skerries on which
we Ianded, were so small and Jow that in most days of the year they
would be inaccessible, even if the swell was very moderate. - Fossil
plants were found in several places. The Devonian sediments mostly
consisted of coarse conglomerates and sandstones, hut there were
lenses of more fine-grained sandy shales of red colour, and here the
plants might be both numerous and fairly well preserved, althou�h
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with no anatomical structure lett. I gave the localities different
numbers, but in reality the flora is so uniform t>hat it is not necessary
to keep them apart. - Also my collections were sent to Professor
Halle, but returned later; until now they have not been mentioned
in any scientific publication.
a. Psilophyton sp. (Pl. Ill, IV, V). - The dominating species,
present on a great number of slabs, is a spinous psilophyte of con
siderable size. It is represented by numerous fragments whioh, in
spite of their different aspect, probably all belong to one species.
The thickest axes are 5 mm thick (Pl. Ill). They are rarher
coarse and otten slightly curved. They branch frequently, with inter
nodes up to 5 cm long, and mostly in regular dichotomy, indications
of overtopping being scarce. All these coarser axes bear numerous
spines, which seem to be 3-4 mm long, with somewhat widened bases;
most of the spines are half erect, while others stand out at nearly
right angles.
Other axes (Pl. IV, V) are mor,e slender, about 3 mm thick,
with prolonged, straight main axes, bearing lateral branches which
otten are only slightly thinner than themsdves. The spines of these
axes are shorter and less coarse than those of the thicker stems, and
seem to form more open angles. Axillary tubercles ( see Høeg 1942,
p. 173) are distinct in several cases ( Pl. V, fig. 1).
Some of the lateral branch-systems are naked, of the Hostimella
type. Such branches are seen in connection with the spinous axes,
for instance in Pl. V, fig. l , which also shows that an ordinary
spinous axis may end, apically, in a spineless part. Naked branch
systems, with regularly dichotomous dividing, are also found detaohed
and scattered in great number among the other fossil remains.
Extreme tips are scarce. It is of interest to note that in addition
to those of the thin na:ked branches there is a case of anotlier type,
seen in the lower right-'hand side of Pl. Ill: It is t>he enrolled ti p
of a spinous axis, rather thick and bearing well developed spines
at !east out to fairly near the very end. Jf this specimer1 really belongs
to the same species as the naked branches, it throws some light upon
a certain side of the morphology of the plant: It shows that the
thioker axes are not only basal, always ending in more slender and
less thorny ones, but that they themselves might end directly in enrolled
tips of the characteristic primitive type.
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No fertile telomes are found.
That the naked branoh-systems belong to the spinous axes of
the relatively slender type is certain enough from the organic con
nection observable, while it may be questioned if the latter have
formed parts of the same plant as the thickest ones. There seems to
be transitions from one type to the other, so probably there is no
reason to doubt that it is so; but the proof in the form of organic
connection is lacking.
A Hi n i t y. In spite of the extensive material it is not easy to
determine the name and systematic position of a plant Uke the present
one, even if one disregards the possible dou!Yt as to the combination
of the various parts.
The thickest axes (PI. Ill) have a striking reserriblance to some
of the specimens of Psilophyton princeps from Gaspe; however, a
specific identity is out of the question, provided that they reaiiy, as
assumed <here, belong to the same plant as the thinner axes. On the
other hand slabs like the one reproduced in PI. IV, with its association
of spinous and naked axes, are indistinguishable from the Middle
Devonian plants described as Asteroxylon. But the entire Jack of
typical Thursophyton stems would form an argumefllt against referring
the plant to the genus Asteroxylon, and in view of the considerable
number of specimens examined some weight must be attributed to
this negative evidence. Finally one might also recaii Ps. Goldschmidtii,
to which some of the thinner axes and branch systems have a great
resernblance.
The diHiculty is that the delimitation of these plants, their inter
relations<hip and generic position, are far from clear. These questions
will scarcely be solved until the whole group has been twken up to a
comparative study on a broad bas,is, and, partioularly, until the
organization of the various species of Psilophyton and their ranges of
variability have been cleared up. Most probably it will then turn out
to be inevitable to institute a new form genus for all cases when it is
impossible or d'ifficuH to dedde whether the fossil belongs to Psilo
phyton or Asteroxylon, or, in some cases, even to Drepanophycus.
These three genera must be regar ded as natura! ones.
Until sudh a revision h a s been undertaken it is really of no grea t
use, or perhaps even be a di s a dvantage , to refer a plant l ik e the one
from Tris'tein to one or the oth e r species. Regrettablc as it is, I there-
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fore find it most correct pr1ovisionally to call om plant only Psilo
phyton sp., keeping in mind that the genus Asteroxylon may as well
come into consideration.
b. Hyenia (Hyeniopsis?) ramosa n. sp. (Pl. VI). - Of this
species there are only a couple of specimens with a few fragmentary
stems. The preservation is not good, but they show up fairly well
when photographed.
The stems are straight, mostly about 5 mm thiok, but sometimes
more. They are on! y preserved in lengths upwards to l O cm. As is
often the case in Hyenia, the lateral organs are not exactly verticil
late, although more or less on the same leve!. In the present specimens
these side-organs are not of a foliar nature, but 'branches, whioh,
from somewhat widened bases, stand out at angles of 45° or somewhat
more. The branches are much thinner than the stems. They are
straight, or slightly curved outwards. Mostly they bear ramifications
of second order, which may probably be called leaves, although they
seem to be thin, straight, undivided, and rigid, looking more like
branches than leaves. It cannot be seen if they are verticillate; in some
cases (Pl. VI, fig. 2) they are certainly not regularly so. It happens
that the branches of firs1 order are simple, evidently without any
'leaves' (see, e. g., the right-hand specimen on Pl. VI, fig. l), but it
is difficult to say if this represents the original condition, as it seems
to do, or if the more delicate side-organs have been lost. - In the
cases when the branches of first order have disappeared, either before
or during �he process of fossilization, their widened bases are left.
A f f i n i t y. - This plant is raVher different from the type species
of the genus, Hyenia sphenophylloides, particularly because the main
stems have branches in the places of leaves. Otherwise the arrange
ment is more or less the same. H. Vogtii from Spitsbergen (Høeg 1942)
is a connecting link, a certain number of the leaves on the main axis
of that species being replaced by branohes. We may therefore refer
our plant to Hyenia, at !east prov,isionally.
H. Vogtii is ·the type species, and, so far, the only species, of
the subgenus Hyeniopsis, characterised not on!y by the said branching,
but also by the presence of spines. In our specimens from Tristein
there is no trace of spines; Jf we refer them to Hyeniopsis, the diagnosis
of that subgenus will have to be altered accordingly.
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Our plant no dourbt represents a new species, and in spite of
the defective material I propose to give it a new specific name:
Hyenia (Hyeniopsis) ramosa. Diagnosis: Stems rigid and
coarse, 5 mm and more in thickness, with subverticillate branches from
widened bases. Branches bearing thin (terete?) 'leaves' in sub
verticillate arrangement. - Holotype PA 1193 (Pl. VI, figs. l , 2),
Paleontological Museum of the University, Oslo.
In the cases when the main'branches have fallen of,f, their widened bases
alone be�ing left, it is of same intereSJt to compare the Hyenia fmm Tristeqn with
same fossils described and fi.gured previously from other localities. Particularly
there is a close resemblance between our PI. VI, fig. 3 and a fossil from
Spitsbergen which I have figured a few years agn (1942, PI. XXXV, fig. l).
I then expressed the opinion that it belonged to same reilative of Hyenia, an
assumption which has now received a stromg support. As rega�ds other cases
in older litemture, see references l. c. (Høeg 1942, p. 88).

A g e o f t h e f l o r a. -As far as we know, Hyenia is one of the
most characteristic Middle Devonian genera (as regards its distri
bution, see Høeg 1942, p. 87), and even if the new species from
Tristein is rather diHerent from �he type, it is a plant which, to judge
by its organizMion, at once suggests the Middle Devonian. The psilo
phyte ocourring more or less in the same beds might belong to the
upper parts of the Lower Devonian; bu1 it may also have come from
somewhere up in the Middle Devonian, and probably that will be
the correct age of the beds.
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EXPLANATION OF PLATES

The specimens, when nO't hing else is stal1:ed, belong to the Paleontological
Museum of the Univers�ty, Os lo. The photographs are not retouched.

P l a t e I.
Fig. l. Hyenia sphenophylloides Natll"., from the Gjegnalund Glacier,
Nordfjord.
Belongs to the Ri k smuse um, Stockholm.
Nat. size Fig- s . 2-4. H o s t i m e l l a, from Ødandet: Døsvik. PA 1271, 1275, 1266. Nat. size.

P l a t e IL
Ør lan d e1 t : Døsvik.
Fig. l. Psilophyton rectissimum n. sp., h o l ot y p e. PA 1269. Nat. size.·
Fig. 2. Part of same. X 4. - Fig. 3. Same species, branching axis. PA 1267.
Na
i t. size. - Fig. 4. Same spedes. PA 1267. X 4. - Hg. 5. Hostimella.
PA 1276. Nat. size. - F·i·g. 6. Sporangium of a psilophylj:e. PA 1272. Nat.
size. - Fig. 7. Same. X 4.

P l a t e Ill.
Psilophyton

sp., from Tristein.

Coa!'se axes.

PA 1298.

Nat. size.

Plate IV.
Psilophyton

sp., from Triste•in. PA 1209.

Nat. size.

P l a t e V.
T r i s·t ei n.
Fig. l. Psilophyton sp. PA 1236. Nat. size. - Fig. 2. Same species.
PA 1281 a. Nat. size. - Fig. 3. Same species. PA 1295. X 3.

P l a t e VI.
T r i s t ei n.
Fig. l.
Hyenia
ramosa n. sp., h olo-t y p e.
PA 1193.
Nat. size.
Fig. 2. Detail of same. X 2. - Fi-g. 3. Same ·species. PA 1219. Nat. size.
Fig. 4. Same species. Nat. size.
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