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A description is given of a new assemblage of thelodont scales (the 
Skarndalen assemblage), contained in some samples of the Grey Hoek 
Formation from Eastern Andree Land in Spitsbergen ( = Vestspits
bergen). Some of these scales are rather similar to, hut possibly not 
conspecific with, the horn-like ones narned Amaltheolepis winsnesi in 
an earlier described assemblage (the Röykensåta assemblage), which in 
all prohability belongs to the uppermost part of the Wood Bay Group; 
these are referred to as Amaltheolepis sp. Other scales ,are tricuspidate 
ones of a variety of shapes which are classified as Thelodontida gen. et 
sp. indet. In addition to ostracods, e.g. Evlanovia cf. tichonovichi , 

the thelodont scales in question are associated with petalichthyid and 
arctolepid arthrodires, crossopterygians and acanthodians. 

INTRODUCTION 

Some years ago the writer (Örvig 1957b) described an assemblage of horn
like, tricuspidate and leaf-shaped thelodont scales from layers in the nunatak 
Röykensåta, Sörkapp Land, Spitsbergen (present official Norwegian name 
of the island earHer called Vestspitsbergen), which according to the in
formation available at the time on the geology of the area were tentatively 
classified as of a Middle Devonian age and as corresponding to some part 

of the Grey Hoek Formation in the Northem part of the island. More 
recently (örvig 1969b), much the same kinds of thelodont scales were also 
found in a number of strata from the Woodfjorden-Wijdefjorden area 
which could be referred with a varying degree of certainty to the Verdalen 
Member of the Stjördalen Formation of the Wood Bay Group, and which 
thus, as far as can be judged at present (Örvig op. cit.), could either be dated 
as Uppermost Emsian or, perhaps even more likely, as Lowermost Eifelian. 
This evidence indicated, furthermore, that the earHer recorded occurrence 
of thelodont scales in Sörkapp Land might also be referable to the Verdalen 

Member of the Stjördalen Formation instead of as first assumed to the 
Grey Hoek Formation, and thus might quite conceivably be somewhat older 
than appeared Iikely at the occasion of the original description (örvig 1957b). 
In connection with these observations, the writer (Örvig 1969b, p. 277), also 
made casual mention of thelodont scales in yet another material from the 
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Spitsbergen Devonian, in that case, however, in layers which to all intents 

and purposes are really assignable to the Grey Hoek Formation. This occur

rence, the chief interest of which may be from the point of view of strati

graphy, is briefly dealt with in the present note. All specimens figured or 

referred to here are in the possession of the Palaeontological Museum, 

Oslo (PMO). 

MATERIAL 

The thelodont scales figured in this paper for the first time (Figs. l, 2A, B, 
E-G, K, L), and the few of the acanthodian scales associated with them that 

have also been figured (Fig. 3 A, B), are all derived by acetic acid preparation 

from samples of a dark, thin-bedded, bituminous calcarenite collected by the 
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Fig. l. Thelodont scales in the Skarndalen assemblage (see further explanation in the text); 

all y 35. 
A: Ama/theo/epis sp., a horn-like scale.- B-K: Thelodontida gen. et sp. indet., tricuspidate 

scales. In A-G and J, the scales are orientated with their anterior part upwards, those in 

H1, H2 and K with their basal side upwards (figured this way to faciliate comparison with the 

other tricuspidate specimens). 

Scales seen in superficial (Al> BI><;, D1, E1, F1, 01, H3, JJ, basal (A2, B2, C1, D2, E2, F2, 
G2o Ja), lateral (A3, Ba), latero-basal (F3), anterior (HI> K1) and posterior view (H2, Ka); 
PMO A 33331 (A), A 33332 (B), A 33333 (C), A 33334 (D), A 33335 (E), A 33�36 (F), 
A 33337 (G), A 33338 (H), A 33339 (J) and A 33340 (K). 

late Docent A. Hoel in 1912 at a locality referred to by him as the 'Northern 
sandstone mountain' (Nordlige sandstensfjell), S of the valley Skarndalen (Short 
Valley) in the Bastern part of Andree Land. This material is from the same 
collection, and apparently also from the same locality, as that in which 
4 
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Heintz (1929, p. 72: 'Sandsteinberg S. von Kurzes Tal'; 1937) found plates of 
the petalichthyid arthrodire Wijdeaspis arctica (Heintz), but is lithologically 
speaking perha� not quite identical with the latter, characterized by Heintz 
(1937, p. 4) as 'schlecht erhaltene Pragmente von Fischplatten in einem 
grauen schiefrigen Sandstein'. Acetic acid· digestion of less than 100 g of 
this dark calcarenite yielded about a score of thelodont scales, more or less 
completely preserved and in cases affected to some extent by compressioo in 
the rock. The 'other vertebrates contained in the material now under con
sideration have been ..:ommented on by the writer on previous occasions 
(örvig 1957a, p. 393; 1957b, p. 338; 1969b, p. 277); these include Wijdeaspis 

cf. arctica (a fairly complete anterior ventrolateral plate, PMO A 27752). 
undetermined arctolepids (among which, incidentally, Huginaspis does not 
seem to be represented), crossopterygians (the parasymphysial tooth plate 
PMO A 27753, figured by örvig 1957a, Fig. 7F, G, which is presurnably 
that of a struniiform, and various teeth, jaw-elements and scales which, as 
far as one can tell, could perhaps also be of struniiform origin) and acanthodi
ans (spines, an Atopacanthus jaw-bone numbered PMO A 27754, and scales 
similar to those in Fig. 3 A. B). There is notbing in the material to indicate 
the presence of porolepiform crossopterygians like H eimenia, so commonly 
encountered in the Verdalen Member of the Stjördalen Formation, nor of 
Palaeoniscids like Orvikuina (?) sp., the scales of which, in the Verdalen 
Member, not infrequently occur in association with those of thelodonts 
(Schultze 1968; örv� 1969b). Neither does one find traces of that rather 
chafacteriststic vertebrata fauna of ptyctodonts, Ohioaspis, Ohiolepis, etc. 
which, together with Onychodus or other early representative of the strunii
forms, is known from a variety of Erosian and Eifelian strata in different 
parts of the world (örvig 1969b, pp. 316-318; and referenc� cited there). 
Cohodonts seem to be absent. It may be added that the Skarndalen calcarenite 
is very rich in silicified sheils of ostracods; large quantities of these �re 
isolated by acetic acid digestion of the matrix. According to a preliminary 
examination, kindly made at the writer's request by Dr. F. Adamczak of 
the Geological Institute of the Stockholm University, these ostracods include, 
rather unexpectedly, the kloedenellacean species Evlanovia cf. tichonovichi 

Egorov (Fig. 3 C-F), which is known from the Frasnian of the Russian 
Platform; metacopes, and presurnably also platycopes, are even represented 
in the material. 

Thelodont scales were also found to be present in another material collected 
in 1912 by A. Hoel further South in Bastern Andree Land, more precisely 
in a small sample of a grey calcareous rock which comes from outcrops SSO 
of the valley Purpurdalen. By surface examination, a single scale of this kind 
was identified (PMO A 33922; not figured here); a search for others by 
acetic acid preparation was not undertaken in this case because of the limited 
amount of material. The sample contains a vertebrate fauna which may 
be similar, by and large, to that of the Skarndalen material just referred to. 
ldentified were plates of arctolepids and petalichthyids (another anterior 
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ventrolateral plate of Wijdeaspis cf. arctica, PMO A 33921) and crossopterygi
an teeth and scales. The only invertebrates in the material seem to be 
leperditiid ostracodes (lsochilina sp.). 

An attempt to locate thelodont scales in various other samples at the 
writer's disposal which are referable to the same part of the Spitsbergen 
Devonian as those just referred to (i.e. the Grey Hoek Formation; see below), 
proved unsuccessful. None of these samples (mostly derived from the 
material collected during the English-Norwegian-Swedish Spitsbergen Ex
pedition of 1939 in the area of Gråhuken and elsewhere in Northern Andree 
Land) could be satisfactorily dissolved by acetic acid or other chemical 
agents tried for the purpose, and surface examination gave in all cases 
negative results. Obviously, it would be of considerable interest to know 
the distribution - vertically as weil as horizontally - of thelodont scales 
and other characteristic vertebrate microfossils in the Grey Hoek Formation of 
Spitsbergen, but this can only be achieved whenever, at some future date, 
we shall have access to abundant material which in the field has been 
especially selected with such investigations in mind. 

STRA TIGRAPHIC PROVENANCE 

According to the old labels, the materials from Skarndalen and Purpurdalen 
now under consideration were originally both classified as belonging to the 
Wijde Bay Formation, but this is hardly correct in view of current inter
pretation of the age of the strata exposed on the W coast of Wijdefjorden, 
the formation in question extending no further South than to the N side of 
the valley Skarndalen (Föyn & Heintz 1943, Pl. 2:3, PI. 3). The presence in 
both cases of Wijdeaspis (and presurnably also the absence of Heimenia) 

seems to indicate quite conclusively that here one is not concerned with 
anything corr�ponding to the Verdalen Member of the Stjördalen Formation 
(also exposed S of Skamdalen), but with layers of the Grey Hoek Formation 
itself. This is not contradicted, as far as one can see, by the other vertebrates 
in either the Skarndalen or the Purpurdalen material, i.e. by the circumstance 
that in the Skarndalen calcarenite we have a typical Atopacanthus jaw-bonc 
similar to those which, in the Spitsbergen Devonian, are met with in decidedly 
younger layers, namely in the Fiskeklöfta Formation of the Mimer Valley 
Group (örvig 1957b, Fig. 14, P. 2). Jaw-bones of this particular kind (which, 
in contradistinction to what seems to be the contention of Spjeldnres 1967, 
p. 809, should not be confused with those of Ischnacanthus, nor, one may 
add, with those of Xylacanthus as described by örvig 1967), occur in North 
America in the Onondaga Formation as weil as at a considerably higher 
stratigraphic level, i.e. in the Upper Devonian Rhinestreet Shale (örvig 
1957b; and references cited there). Nor has the existence in the Skarndalen 
material of a parasymphysial tooth plate which presurnably belongs to a 
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Fig. 2. Thelodont scales in the Skarndalen assemblage (A, B, E-G,K, L; X 25) compared 
with some of those (horn-like and tricuspidate ones) in the Röykensåta assemblage (C, D, 
H, J, M, N; approx. x 25; see further explanation of the assemblages in the text). 

A, C: Horn-like scales of Ama/theo/epis sp. (A) and A. winsnesi Ö. (C).- D: Horn-like 
scale with a high crown' presurnably belonging to A. winsnesi. B, E-N: Thelodontida gen. et 
sp. indet., tricuspidate scales. 

Scales seen in superficial (A1, B1, C1, Et, F1, 01, H1, J1, K1, Lt. M1, NJ, basal (A2, B2, 
C,,�. F2, 02, H2, J2, K2, L,, M2, NJ, lateral (A3, B3, D, H3, Ja) and latero-basal view 
(Ca, K3); A, and C, illustrate a section of the crown, transverse to its axis of length, at the 
arrows in A2 and C2 (b, basal, and s, sup�rficial side); PMO A 33331 (A; cf. Fig. lA), A 
33332 (B; cf. Fig. IB), A 33334 (E; cf. Fig. ID), A 33335 (F; cf. Fig. lE), A 33333 (G; cf. 

Fig. I C), A 33336 (K; cf. Fig. IF), A 33337 (L; cf. Fig. IG); C, D, H, J, M, N (all PMO
specimens) from Örvig I957b, Fig. 3 B, A, H, J, D, E. 

representative of the struniiform crossopterygians any decisive stratigraphic 
significance for the time being, since elsewhere, this group of fishes is known 
to range from the Emsian (Örvig 1969b, Fig. 11) to high up in the Famennian 

(see e.g. Andrews, Gardiner, Miles & Patterson 1967, p. 641). 

As belonging to the Grey Hoek Formation, the Skarndalen and Purpurdalen 

materials now under consideration should in all probality be dated as Eifelian 

(see e.g. örvig 1969b, p. 318). How this tallies with the presence in the 

Skarndalen material of the ostracod genus Evlanovia (see above), elsewhere 

known only from the Frasnian of the Russian Platform and NE Alberta 

in North America, is of course difficult to evaluate. 
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DESCRIPTION 

In maximum rostro-caudal length, the thelodont scales now under considera

tion range between 0.8 and 1.4 mm; on the average they are thus of a smaller 

order of size than those from Sörkapp Land and the Woodfjorden-Wijde

fjorden area earller dealt with by the writer (Örvig 1957b, 1969b). With 

regard to their shape, one ma y distinguish two kinds: horn-like and tricuspidate 
ones. 

The horn-like scales are represented by a few specimens in the Skarndalen 

material (Figs. lA, 2A) and the single one identified so far in the Purpur
dalen material. In general shape, these are clearly similar to the other horn

like ones which have already been described from the Vestspitsbergen 
Devonian under the name of Amaltheolepis winsnesi (cf. Fig. 2C; and 

further örvig 1969b, Fig. lA-C), but at the same time, they may perhaps 

also possess a few distinctive characters of their own. Of no particular 

significance in this respect is the circumstance that they have a high, roughly 

paraboloidal, thick-walled basal plate on the lowest protruding part of 
which there is a tiny opening for the narrow pulp cavity (Figs. 1A2, A3, 

2A2, A3). This, in view of the condition of many other thelodont scales 
(see e.g. Gross 1967, p. 4), merely earresponds to a more advanced stage of 

growth than that generally shown by the hitherto known scales of Amal

theolepis winsnesi, where a low and thin-walled basal plate surrounds 
a wide opening for the pulp cavity (Fig. 2G.!, C3; see also örvig 1969b, 

Fig. 1A2, A3, B2, B3, C2• C3). On the other hand, the scales in question are 

possibly characterizable, at any rate to a certain extent, by features relating 

to the shape and ornamentation of the crown. In the present case, to be 
more explicit, the crown is elliptic or sometimes even circular in section 
perpendicular to its axis of length (Fig. 2A4) and does not exhibit indications 
of that system of longitudinally running carcinal ridges, one on each side 
and another in a median position on the under surface (i.e. the basally directed 
posterior surface), which frequently is so characteristic of the scale-crown in 

Amaltheolepis winsnesi (Fig. 2C4); furthermore, the longitudinal ornamental 
ridges on the superficial surface (i.e. the superficially directed anterior sur

face) of the crown are not sharply crested as is so often true of the correspond
ing ones on the scales of A. winsnesi (Fig. 2C1; see also örvig 1969b, Fig. 

1A1, B1, C1), but gently rounded on top (Figs. 1A1, 2A1). These differences 

are admittedly minor ones, whose significance from the point of view of 

taxonomy cannot be decided with any degree of certainty (and particularly, 

of course, on the basis of a very small material like the present one). Since 

nevertheless, the possibility exists that the scales now under consideration do 

not belong to Amaltheolepis winsnesi but to another species, they may, as 
a temporary measure, be referred to as Amaltheolepis sp. 

The tricuspidate scales, all of which belong to the Skarndalen material, 

vary considerably in shape. They have generally a low basal plate with a 

wide opening for the pulp cavity (Figs. IB-K, 2B, E-G, K, L). In some of 
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them the crown is high, rising steeply upwards from basal plate (Figs. 1B3, H1, 

H2, K1, K2, 2B3) whereas in others it is low, backwards inclined (Figs. 1C-G, 

J). The median cusp of the crown is either Iong and comparatively slender 

(Figs. 1B, F, J, 2B, K) or fairly short and broad (Figs. 1C-E, 2E-G); it is 

mostly, straight bu t ma y also be to some extent sigmoidally twisted (Figs. 

1B1, B2, F1, F2, 2B1, B2, K1, K2). The two side-cusps of the crown may 

in cases be rather small (Figs. 1B1, B2, 2Bv B2) but are mostly fair-sized, 

sometimes reaching almost as far in a posterior direction as the median one 

(Figs. 1C, E, 2F, G); they are straight or slightly curved. Ort the medial 

part of its superficial (anterior) surface, the crown in most cases shows an oma

mentation of longitudinal ridges which converge backwards to the tip of 

the median :msp (Figs. 1B1, �. D1, E1, F1, G1, 2B1, E1, F1, G1, K1, �); 
the side-cusps are devoid of such omamentation. On its basal (posterior) 

surface, the crown is frequently provided with a longitudinal carinal ridge 

in a median position (Figs. 1B2, C2, D2, �. F2, G2, J2, 2B2, E2, F2, G2, 
K2, L2). The scales now under consideration may, some of them, show a 

certain resemblance to the trid.1spidate ones which occur in association 

with the horn-like ones of Amaltheolepis winsnesi (cf. Fig. 2H, J, M, N) but 

are, on the other hand, always clearly distinguishable from the latter. To the 

best of the writer's knowledge, no other thelodont scales have yet been 

described which show any resemblance to the tricuspidate ones in the Skarn

dalen material; neither has he been able to find any suggestive of them in 

the vertebrate microfossils as his disposal from a variety of Upper Silurian 

and Lower Devonian strata. Nor does one encounter scales of a. similar 

kind in other lower vertebrates with the possible exception of some of the 

'selachian dermal tubercles' described by Woodward (1921; particularly 

PI. 1:21, 22 in that paper) from the Devonian of Gtanite Harbour, Antarctica 

(conceming the age of these deposits, see discussion in White 1968, pp. 4-6). 

Small scales with tricuspidate crowns are known to exist both in certain 

edestids (Stensiö 1961, Fig. 2N1, N2) and in many Mesozoic and younger 

sharks (see figures in Garman 1913; Sakamoto 1930; Bigelow & Schroeder 

1948; and others). All these, however, are easily distinguishable from the 

tricuspidate scales in the Skarndalen material: those of the edestids by 

the circumstance that they do not contain an interior, undivided pulp 

cavity but a system of vaseular canals opening to the exterior in the neck

portion or on the under surface of the basal p late (Stensiö 1961, a.can. W c. 

a.can.Wb. Fig. 2N2), and those of the sharks just referred to by their high, 

restricted neck-portion. 

None of the scales dealt with here were subjected to histological investiga

tion; for the making of thin sections more comprehensive material is needed. 

From high power examination of one of the horn-like scales whose crown is 

broken, however, the writer has the impression that at least in that specimen, 

the microstructure is similar to that of the scales of Amaltheolepis winsnesi 
(örvig 1969b, Fig. lE). 

In the Skarndalen material, as already mentioned, the thelodont scales are 
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Fig. 3. Acanthodian scales and an ostracode species from the Skarndalen assemblage. 
A, B: Two acanthodian scales, orientated with their anterior part upwards, in superficial 

(A1, BJ, basal (A2, B2) and lateral view (A3, Ba); PMO A 33923 (A) and A 33924 (B); X 35.
C-F: Evlanovia cf. tichonovichi Egorov, four specimens identified and photographed by Dr. F. 
Adamczak (PMO-specimens; photographs not retouched); X 50. 
C, D, F: Left (C) and right (D, F). technomorphic valves in lateral view.- E: right hetero
morphic valve (interna! mould) in lateral view. 

• 
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associated inter alia with acanthodian scales. Just for the record, a few of 

these are figured here (Fig. 3A, B); for the time being they are all indeter
minable as to order or family. Also for the record, figures are given of somc 

valves of the ostracod Evlanovia cf. tichonovichi from the Skarndalen material 
(Fig. 3C-F). 

DISCUSSION 

In addition to the thelodont scales from the primaeva Beds of the Frrenkelryg
gen Formation of the Red Bay Group, recently mentioned by the writer 

(örvig 1969a, pp. 227-230), two more assemblages of such scales are now 
known from the Spitsbergen Devonian, i.e. those which, after the localities 

where they were first detected, may be referred to as the Röykensåta assem

blage (Örvig 1957b), in all prohability belonging to the Verdalen Member of 

the Stjördalen Formation of the Wood Bay Group (örvig 1969b, pp. 275, 309), 
and the Skarndalen assemblage of the Grey Hoek Formation, dealt with 

above (see also örvig 1969b, p. 277). Both from the point of view of 

taxonomy and stratigraphy, these two assemblages deserve some comments. 

(l) As is evident from the descriptions of Logania scotica (Traq.) by 

Traquair (1899) and of L. taiti (Stetson) by Stetson (1931, Fig. 1C-E), and as 

further supported by recent work on other forms, above all Phlebolepis elegans 

Pander (Gross 1967, 1968; Ritchic 1968), we have every reason to believe 
that in thelodonts in general, the scales are subjected to variations in shape 
in different parts of the squamation. The information so far available with 

regard to these matters is not detailed enoogh to show exactly how great 
this variation is, or if it is anything like that occasionally met with in the some 

ways rather familiar system of placoid scales in elasmobranchs (see, e.g. 

Woodward 1889, PI. 8:3-5; Sakamoto 1930; Daniel 1934, Fig. 34C-F; Bigelow 
& Sebraeder 1953, Fig. 19; Applegate 1967, pp. 41-42, 44-45, Fig. la-e; it 
might, for instance, be worth investigating whether even in thelodonts there 
were special scales developed in relation to free neuromasts on the body as 
in sharks; see in this respect Budker 1938; Tester & Nelson 1967; and 
others). Anyway, the salient point in the present connection is that thelodont 
scales actually do vary in the individual specimens. Because of this, and 
of the fact that there are all sorts of transitional types between them ( örvig 

1957b, pp. 294-295), the horn-like, tricuspidate and leaf-shaped thelodont 
scales in the Röykensåta assemblage could quite conceivably belong to 

the squamation of dlle and the same animal (Örvig 1969b, pp. 277-278), a 

conclusion which is by no means beyond the bounds of prohability in view 
of the condition in this respect of, for instance, Logania taiti as described by 

Stetson (1931, pp. 143-144). More precisely, it may weil be that the squama

tion of Amaltheolepis winsnesi originally consisted not only of the horn-like 

scales for which the name was introduced. but also of the tricuspidate and 
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leaf-shaped ones which are associated with them in the Röykensåta assem

blage. The horn-like ones, by far the most numerous in the material, could, 

for instance, have covered large parts of the trunk (Örvig 1969b, p. 277) 

whereas those of the tricuspidate and leaf-shaped kinds could have been 

situated elsewhere, some of them on specific parts of the head and others, 

to mention further possibilities, in the gill-region or at the base of the 

fins. However, on the strength of these quite theoretkal considerations 

alone, it is definitely not warranted to refer the tricuspidate and leaf-shaped 

scales in the Röykensåta assemblage either to the genus Amaltheolepis or to 

the species A. winsnesi; for the time being these cannot be properly classified 

as anything else than Thelodontida gen. et sp. indet. 

(2) Only two types of thelodont scales are known so far from the Skarn

dalen assemblage, viz. the horn-like (Figs. lA, 2A) and tricuspidate ones 

(Figs. IB-K, 2B, E-G, K, L) dealt with above. The horn-like ones are clearly 

similar in many ways to those of A11Ulltheolepis winsnesi in the Röykensåta 

assemblage (Fig. 2A, C) and may therefore be referred to as Amaltheolepis 

sp. (see remarks above). The tricuspidate ones, which for the time being will 

remain under the designation of Thelodontida gen. et sp. indet., are clearly 

distinguishable from those of the same category in the Röykensåta assemblage 

(see above), but could, after all, quite weil have evolved from scales like the 

latter by the cusps of the crown growing more slender and increasing in 

relative length (it is thus not wholly inconceivable that by such changes, the 

scales in Fig. 2E-G, K could have developed phyletically from those in H, J 

and possibly also M in the same figure). In the absence in the Skarndalen 

assemblage of intermediate types between the horn-like and tricuspidate 

scales (this is the situation at present although it may change when we have 

more comprehensive material available for study), there is no evidence on 

which to decide whether these could belong to the same thelodont, or to 
different representatives of that group. However, if one is right in assuming 

that, as tentatively suggested above (and in örvig 1969b, pp. 277-278), the 
various kinds of thelodont scales in the Röykensåta assemblage actually 
belong together, the same might be true also of those in the Skarndalen 
assemblage. It is thus possible that in this assemblage we are. in fact, dealing 

with a thelodont which is a relative, and a successor in time, of Amaltheolepis 

winsnesi, which bad both horn-like and tricuspidate scales and could easily 

have possessed some kind of leaf-shaped ones as weil (although these are 

unknown), and which, finally, bad scales both with high (Fig. 2B3, D) and 

low crowns. This is all conjecture, of course, hut nevertheless a possibility 

which is worth mentioning and which, as Iong as it exists, makes it inadvis

able to introduce any new taxonornie name for the tricuspidate scales in 

the material. 

(3) Meagre and inconclusive as it is, this is all the information we have at 

the moment on the taxonomy and morphology of the thelodonts · whose 

scales are met with in the Röykensåta and Skarndalen assemblages. Quite 

apart from these aspects, however, the scales in question are of ·interest in 
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another way, viz. from the point of view of stratigraphy. A distinction 
between the two assemblages by means of the occurrence of the horn-like 
scales of Amaltheolepis winsnesi in one of them (Röykensåta), and of A. sp. 
in the other (Skamdalen), is hardly anything to count on too heavily since 
these scales differ from each other in quite insignificant respects only (see 
above), and we do not know how consistent the differences between them 
really are. On the other hand, the assemblages are easily separable at first 
glance by those of their scales which have been classified as Thelodontida 
gen. et sp. indet.: the tricuspidate and leaf-shaped ones in the Röykensåta 
assemblage, and the tricuspidate ones in the Skarndalen assemblage. For 
reasons discussed above, the stratigraphic provenance of the Skarndalen 
assemblage is given as the Grey Hoek Formation. As far as the dating of 
the Röykensåta assemblage is concemed, we are at present faced with the 
following situation: in various samples, studied by the writer (Örvig 1969b), 
from layers in Northem Spitsbergen which belong, or presurnably belong, 
to the Verdalen Member of the Stjördalen Formation of the Wood Bay 
Group, scales identifiable with the horn-like ones of Amaltheolepis winsnesi 

in the Röykensåta assemblage are frequently met with, whereas others which 
are comparable, by and large, with the tricuspidate and leaf-shaped ones 
of that assemblage seem to have a more restricted occurrence (örvig 1969b, pp. 
275, 308-309). Although these observations are few and based on rather limited 
material, they may nevertheless indicate that the different kinds of thelodont 
scales in the Röykensåta assemblage all belong to the vertebrate fauna of the 
Verdalen Member; this, as the writer tends to believe, is what we shall 
find when a sufficiently comprehensive material has been studied. In view of 
all this, it is quite possible that we shall eventually be in a position to 
distinguish between the uppermost layers of the Wood Bay Group on the 
one hand, and the succeeding Grey Hoek Formation on the other, not only 
by macrofossils (as of now) but by these in combination also with microfossils. 
Everytbing thus seems to indicate that in these parts of the Vestspitsbergen 
Devonian, we have at !east two, quite distinct vertebrate faunas, which 
apparently do not overlap: that of the Verdalen Member of the Stjördalen 
Formation, consisting in addition to Homostius arcticus Heintz, Herasmius 

granulatus ö., Heimenia ensis ö., etc., also of thelodont scales similar to 
those in the Röykensåta assemblage (see further örvig 1969b), and that 
situated in some part of the Grey Hoek Formation where Wijdeaspis occurs 
in association with the thelodont scales of the Skarndalen assemblage. These 
faunas may weil tum out to be highly useful for purposes of correlation 
within Spitsbergen itself, perhaps also eventually with other areas. 
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