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Abstract 

Devonian deposits of the north-western part of the island of Spitsbergen are dealt with in 
the paper. A new stratigraphic scheme is proposed, based on a formational division of earlier 
recognized successions and formations. A brief lithological and palaeontological characteriza
tion of the formations is presented, and their interaction and area distribution is given. 

Introduction 

Devonian grey-red continental and partly marine deposits totalling 8000 m 
o ccur within an extensive graben in northern Spitsbergen . Lo cal o ut crops of 
Devonian rocks are also known in the Horns und area. The Devonian of 
northern Spitsbergen is s ubdivided in to six gro ups : Siktefjellet (GEE and 
Moo nv-ST UART 1 966) , Red Bay, Wood Bay, Grey Hoek, Wijde Bay, and 
Mimerdalen (HoLTEDAHL 1 9 1 4 ; VoGT 1 938) . Fo ur of these gro ups were s ub
divided i nto fo rma (ons. 

At present, d ue to st udies car ried o ut by geologists from different co untries, 
the Devonian section in Spitsbergen is rather well known. 
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Soviet geologists Ju. P. BuRov, L.  G. MuR Asov, Ju. I. MoKIN, A. I. 
PANov) began to st udy the Devonian deposits of Spitsbergen d uring 1 964. 
The st udies and surveys carried o ut provided rich material allowing refinement 
of the existing stratigraphic section, and the recognition of a n umber of new 
formations . Fossils collected also enable more acc urate dating of stratigra phic 
units. 

On the basis of the material collected and the data av ailable, a standard 
stratigraphic section of the Devonian de posits for northern Spitsbergen was 
com piled and is presented below. 

Lower Devonian 

GEDINNIAN 

The Gedinnian continental , red-grey deposits are s ubdivided into two 
groups - Si ktefjellet and Red Bay - occ u.rring only in north-western Spits
berge n and in a narrow horst paral lel to the main basin, adding com plexity 
to the Devonian graben in the west . 

Siktejjellet Group 

The Siktefjel let Group was reco gni zed in 1966 by GEE and Moonv-STUART 
in the Raudfjorden and Liefdefjorden areas and subdivided into the Lillje 
bor gfj ellet and Siktefje llet Formations . 

Lilljeborg.!Jellet Formation. These de posits ex tend in a narrow band from 
Rabo tda len in Raudfjorden to Siktefjel let in Liefdefjorden . They rest with a 
shar p angular unconformity on metamorphosed Upper Protero zoic rocks . 
This conta ct is evi dent on Siktefje llet, H ogeloftet, F rænkelr yg gen, Li lljeborg
fjellet , and in Rabotdalen. The conglomerates are ove rlain by the Siktefjellet 
sandstone. 

The Formation consists of grey fine to medium pebble cong lomerates with 
we ll ro unded pebbles of schist, granites, gneiss, migmatite, quart zite and less 
common metamorphosed limestones. The matrix is grey coarse-grained 
polymict sandstone and gritstone containing calcareo us material . 

The greatest thickness ( 400 m) was meas ured on Lil ljeborgfjellet. North
ward and southward the thickness decreases to 1 00 m and less. 

Sikte.!Jellet Formation. The deposits on Siktefjellet in northern Liefdefjorden 
also extend in a narrow band so uthward to Bockfjorden. They rest witho ut 
evident angular unconformity on conglomerates of the under lying formation 
and a re over lain erosively by the Red Bay conglomerates . 

The formation is re presented mainly by fine- and coarse-grained polymict 
sandstones with gritstone lenses, and thin hands and lenses of siltstone and 
m udstone. The grain size decreases up the section. 

Plant remains s uch as Taeniocrada decheniana (GoEPP) KR. et WEYL, Proto
taxites psigmophilloides KR. et WEYL, P . sp .  and Hostimella sp . were collected 
from three localities on Si ktefjellet (north-eastern, north-western, and so uthern 
slopes) . They indicate, in N. M. PETR OSJAN's  o pinion, a Lower Devonian age. 
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Table l 

v-
After FRIEND 1961 and After L. G. MURA SOV 

GEE & MOODY-STUART 1966 1975 

Sys· Se-
ST AGE brouJ FORMAT ION 

FORMAT ION 
tem ri es MEMBER 

Lower car-� 
boniferous P1antek1Øfta 100 

<>: Farnennian ' P1anteryggen 180-400 z fil fil l "" ..:l l "" ..: ::> Frasnian c P1antek1øfta 100 l l 
Fiskek1Øfta 145 <>: l fil P1anteryggen 400 :E l 

H ' 
:E Fiskek1Øfta 400 � 

Esteriahaugen 110 fil 
Esteriahaugen 90-130 

Givetian --
..:l >< ..: Ol Tage Nilsson 600 

c fil 5 o o c .., 
Forkdalen 630 H / c 3:: / 

Tav1efjellet 300 
H Eife1ian :.: fil Skamda1en 150 

z o Gje1s-:X: :E l o o o vikfjel->< l fil l let 250 Verdal en 100 <>: '-' l ..: 
.StjØrdalen 500 Stjørda1en 400 -->< 

H Emsian -< Ke1tiefjellet 600-900 Keltiefjellet 600-900 Ol --c o z Siegenian 
o 

Kapp Kje1dsen 1000- 1500 Kapp Kje1dsen 1500 3:: 

o - -

<>: Ben Nevis 900 Ben Nevis 900 

> --
>< Frænkelryggen 600 Frænkelryggen 600-750 fil ..: !':l -

fil c fil Andrl\ebreen 100-200 Andreebreen 200 <>: 3:: --
c Red Bay Princesse Alice 300 ---

conglomerate Rabotda1en 200 
o 600 

--
Wu1fberget 200 

Gedinnian --

..:l 

... Siktefjellet 1400 Siktefjellet 350 
fil ..:l ..:l fil .., "' -
fil ... :.: 
H Li1ljeborgfjellet Ul Lil1jeborgfjel1et 100-400 

up to 40.0 



- 25 2 -

A ll these remains were reported in 1 942 b y  H øEG f rom the F rænke lryggen 
Fo rmation . 

Acco rdi ng to GEE and Moo nv -STuART (1 966) , the thickness of the Fo r
mation is 1 400 m, b ut the p resent a uthors conside r it to b e  350 m. This la rge 
disag reeme nt is acco unted fo r b y  diffe rent vie ws on the geo log y of Siktefje llet. 

Red Bay Group 

The Red Ba y Gro up was recognized b y  HoLTEDAHL (19 1 4) and s ubdivided 
in to fo ur fo rmations : Red Ba y Cong lome rate, And reeb reen, Fr ænke lryggen, 
and Ben Nevis. In 1 966 t wo litho logica lly different rock- units - Rabotda len 
Sandstone and Princesse A lice Cong lomerate -- we re repo rted f rom the Red 
Ba y Cong lomerates b y  GEE and Moo nv-ST UART. The p resent a utho rs p ropose 
a tripa rtite s ubdivision fo r the Red Ba y Cong lome rate into the Wulfbe rget, 
Rabotda len and Princesse A lice Fo rmations beca use the y diffe r in composition, 
have s ubstantia l thic knesses, distinct contacts, and a wide dist rib ution. 

Wuljfberget Formation. These de po sits a re mo st wi desp read on Wu lffbe rget as 
we ll as on Siktefje llet, H oge loftet, and Fr ænke lryggen. The y rest unconform
ab ly on the Uppe r P rote rozoic Signehamna and Genera lfje llet fo rmations and 
gre y rocks of the Siktefje llet Fo rmation. The up pe r bo unda ry is d ra wn at the 
base of the ove rl ying sandstones . 

The Wulffbe rget Formation consists of red, la rge- pebble cong lome rates 
with pebb les o f  metamorphosed limestone, q ua rtzite, and metamorphosed 
mic roq uartzite. La rge b locks of ang ula r, metamo rphosed limestone occ ur in 
p laces at the base.  The mat rix is coa rse-g rained sa ndstone containing ca l
ca reo us materia l. The thickness of the Fo rmation is 200 m. 

Rabotdalen Formation.  These de posits occ ur main ly in the Raudfjo rden a rea.  
The y rest witho ut a n  evident break on the under lying cong lome rates and 
consist of coa rse-g rained po lymict sandstones with lenses a nd hands of m ud
stone, si ltstone, and si lt y  ca lcareo us rocks weathering (b right ye llo w) . The re 
a re g ritstone lenses in the sandstones . 

In the Ra udfjo rden a rea p lant remains such as Taeniocrada? spitsbergensis 
H øEG, characte ristic of the Lo we r Devonian, we re fo und fo r the first time, as 
we re the ost racod Clavofabelina? s p. ,  A. ABus cE K  conside rs these a lso to be o f  
Lo we r  Devonian age . The thickness of the fo rmation is 200 m. 

Princesse Alice Formation.  These deposits a lso occ ur main ly in the Ra udfjo rden 
a rea whe re the y rest on the erosion s urface of the unde rlying Rabotda le n  
Sa ndstones . The fo rmation consists of red fine pebb le cong lome rates composed 
of q ua rtz and q uartzite. The cong lome rates contain g ritstones of the same 
com position and hands of coa rse-g rained sandstone . The thickness is 300 m. 

Andreebreen Formation. This formation was named in 1 96 1 b y  FRIEND (FRIEN D  
1 96 1 ) ,  b ut it was kno wn as a roc k  unit ea rlie r. It o utc rops main ly in the 
Ra udfjo rden and Liefdefjorden a reas and in pa rtic ula r  on W ulfbe rge t and 
Pte raspistoppen . The And reeb reen Formation rests witho ut evident un
confo rmit y on the e rosion s urface of the P rincesse A lice Formation. The upper 
bo unda ry is d ra wn at the base of the Frænke lryggen redstones. 

The Andreeb reen Fo rmation consists of coarse pa ra lle l  bedded and la rge-
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scale cross -bedded gre y  a nd gree nish g re y  pol yrnict sa ndsto nes with numero us 
si ltstone a nd m udstone ha nds and lenses (up to 2 . 5  m thick) . Mudsto nes 
co ntain ca rbonized det ritus .  The thick ness is 200 m. 

Frænkelryggen Formation was reco gnized b y  KrÆR i n  1 9 1 6  (KrÆR 19 1 8) .  
Unti1 1 974 it was co nside red as the lo wermost fo rmatio n yieldin g fossils and 
plant remains.  A nar ro w band of o utc rops can be traced along the easter n 
coast of Ra udfjorden up to Liefdefjorden, and ma y a lso be p rese nt on the 
so uthe rn coast of Liefdefjo rden . The fo rmatio n rests confo rmabl y o n  the 
And nSebreen sandstones and is ove rlain b y  micaceo us g re y  sandsto nes of the 
Be n Nevis Formation. 

The Fr ænke lr y ggen Fo rmation consists mainl y of red sa ndstones and mud
stones with greenish gre y sandstone and m udstone hands . 

Ab undant remains of fish, pe lec ypods, arth ropods, and plants were collected 
f rom these deposits . Osteostraci (Cephalaspis) , Hete rost raci (Cyathaspis) , a nd 
Acanthodii we re identified. The thickness is 600 to 750 m. 

Ben Nevis Formation. This Fo rmatio n was reco gnized fo r the fi rst time b y  
Kr ÆR in 1 9 1 6 . The t ype section occ urs o n  Be n Nevis, and o utcrops a re a lso 
p resent nea r Pte raspistoppen (no rthe rn Liefdefjo rde n) a nd on the no rthe rn 
side of Vonb reen. The lo we r  bo unda ry is d ra wn at the base of the fi rst thick 
bed of gre y- green micaceo us sa ndstones. The upper bo unda ry is dra wn at the 
base of red beds of the Kapp Kjeldse n Fo rmatio n. 

The fo rmation consists of gre yish green, cross-bedded, fine - a nd coa rse 
grained pol yrnict micaceo us sandsto nes. A thi ck unit of violet-red sandsto nes 
and m udstones is present i n  the middle of the sectio n. Ab undant fossi ls of 
fish, ost racods and pelec ypods occ ur t hro ugho ut the seq uence.  A lso the 
a rth ropod Mesostomata is fo und. 

Fish i nc lude Osteost raci (Cephalaspis) , Heterostraci (Poraspis a nd Traquai
raspis) ,  and Acanthodii. The thickness is 900 m. 

SIEGENIAN 

Wood Bay Group 

The Wood Ba y G rou p was reco gnized b y  HoLTEDAHL i n  1 9 1 4  a nd s ub
divided b y  FRIEND a nd HErNTZ i n  1 943 in to three formations : Kapp Kjeldsen, 
Lykta (renamed Keltiefjel let in 1 96 1  b y  FRrEND) , and Stj ørda len. In 1 966, 
FRIEND et a l. p roposed not to subdivide the gro up into formations beca use of 
the lack of good ma rke r ho rizons and the uniform litholog y. Instead of for
mations the y p rop osed independent sepa rat e seq uences diffe rin g i n  rock 
composition s uch as the Austfjo rden Sandstone. Ho wever, geo logica l  works and 
s urve ys ca rried o ut b y  Soviet geologists sho wed that these de posits, despite 
some diffic ulties, ma y be s ubdivided into the ea rlier reco gnized formations 
which a re even mappab le .  

Kapp Kjeldsen Formation. This formation i s  ve ry widespread, extendin g f rom 
Liefdefjo rden to Dicksonfjo rden in the west and f rom Ka rtdalen (Andr ee 
Land) to Natho rstdalen (Dickson Land) in the east . The beds of the Ka pp 
Kje ldsen Fo rmation rest conformabl y on the gre y-co lo ured rocks of the Ben 
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Nevis Formation .  The contact was desc ribed b y  F øvN and HEINTZ (1 943 ) 
and b y  BuR OV and MuRAS OV (1 967) in the Woodfjo rden area on Kron prins
h øgda and Sig urdfjelle t. The top of the so-called "pale beds " was regarded as 
the up per bo unda ry of the formation . 

In the western areas of the Devonian g raben the Ka pp Kjeldsen Forma tion 
consists largel y of a complex alternation of red silts tones, m udstones and fine
grained sandstones with rare thin la yers of gre y-green siltstones and sand
stones yielding plant remains . The section is ca pped b y  the "pale beds" which 
consist of interbedded green, greenish-yello w, crimson and brigh t bro wn 
sandstones, siltstones, m udstones, and sil t y limestones. A grad ual in crease in 
sand content takes place so uth-east ward along the Bockfjorden-A us tfjorden 
line, and in the A ustfjorden area the Formation consis ts mainl y of coarse
g rained green, greenish-gre y, and greenish- yello w cross-bedded and massive 
micaceous sands tones and sand y siltstones, wi th lenses and hands of gri ts tone 
and fine-pebble conglome rate beds along the bo undaries . The red beds, very 
characteristic of western areas, oc cur onl y in the up per par t of the forma tion 
to the east . The "pale beds " in this area consis t of coarse-grained cross-bedded 
and massive green and yello wish-green sandstones with rare thin hands of 
cri mson sandstone, siltstones and mudstones. A notable fea ture of the Ka pp 
Kjeldsen Sands tones in the A us tfjorden area is the presence of ro unded clasts 
of quartz and or thoclase and n umero us incl usions of black, very dense, coal y, 
sand y m udstones and siltstones . 

The contrast in lithology and mineral composition of the ro cks in the west 
and those in the east, implie s different conditions of sedi menta tion . It is evident 
th at the A us tfjorden area was m uch closer to the so urce area, and the presence 
of q uartz and orthoclase pebbles in the sandstones s uggests that the de position 
of the Kapp Kjeldsen Formation took place d uring the erosion of older cr ystal
line rocks . 

Osteostracii, Heterostraci, Arth rodira, Crosso pter ygii and Charoph yta are 
the g uide fossils .  Pteras pids such as Giganthaspis, and Arthodires s uch as 
Arctaspis indicate a Siegenian age .  Ab undan t ostracods and plant remains 
s uggest a wider age range of Lo wer-Middle Devonian . 

The fossil content of the formation varies bet ween the western and the 
eastern areas . The western sections contain n umero us hands with remains o f  
fish and ostracods, while plant remains are m uch less common. Ho wever, the 
eastern sections contain a high percen tage of hands with plant remains ; fish 
and ostracods are less common, implying contrasting environments of sedi
mentation. The thickness of the formation is 1 500 m. 

Keltiefjellet Formation. This was fi rst described by FøvN and HEINTZ (1 943) 
as the Lykta Formation, later renamed by FRIEND in 1 96 1 .  Deposits are wide
spread in Andr ee Land and Dickson Land where they rest on the " pale beds" 
of the Kapp Kjeldsen Formation . The first thick (25-30 m) bed of green 
sands tone above the "pale beds" is considered as the lo wer bo undary. This 
sandstone bed is ubiq uito us and forms a good marker horizon. The upper 
bo undary is marked by the change from the grey-green and bro wn beds of 
the Keltiefjellet Formation to the crimson-red siltstones of the S tj ørdalen 
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For mation . The last thick (up to 1 5 m) bed of green cross-bedded sandstone of 
unifor m occ urrence is regarded as the upper bo undary . Both contacts are 
readily trac ed in Andr ee Land . 

Sections of the for mation in north-western Andree Land and in Dickson 
Land are different . They are characterized by the so uth-eastward increase of 
sand grain size . In Andree Land the for mation consists generally of brick-red 
siltstones and fine-grained sandstones alternating with rare hands of coarser 
brown-green and grey-green sandstones, sandy siltstones, and less co mmon 
calcareo us gritstones . In Dickson Land coarse-grained sa ndstones and grit
stones considerably incre ase in abundance . 

The most co mmon fish are Doryaspis and Arctolepis. Less co mmon are 
Homostius, Actinolepis, Porolepis and Arctolepis s uggesting a Lower Devonian age 
(Siegenian-E msian) . The flora is represented by Hostimella, Psilophyton, and 
Aphyllopteris. The thic kness of the for mation is 600 to 900 m. 

Stjørdalen Formation. This for matio n  was first doc umented by F øYN a nd 
HEINTZ (1 943 ) . The de posits occ ur both in Andree Land and in northern 
Dickson Land . The lower bo undary is marked by the change f ro m  the Keltie
fjellet For mation rocks to the more argil laceous cherry- red and cri mson-red 
de posits of the Stj ørdalen For mation . The contact is confor mable . T he upper 
bo undary is drawn at the base of the calcerous rocks k now n as the Verdalen 
Me mber . 

The Stj ørdalen For mation consists mainly of mudstones and cherry-red 
and calcareous siltstones with pel letoid str uctu re .  Thin (0 .5 to 2 .5 m) red
yel lowish-grey, micaceous, f laggy, fine-grained sa ndstones occ ur at intervals 
over the entire section . Individ ual hands (up to 0 .5 m) of violet-brown, fine
grained sandstone and lig ht grey, quartzitic sa ndstone occ ur in the lower part 
of the section . The middle part is characterized by a slight increase in n umber 
of hands of greenish-grey, fine-grained sandstone, and the ap pearance of 
calcareo us gritsto nes, greenish-grey in colo ur .  In the upper part the n umber of 
greenish-grey hands abr uptly decreases . Cher ry- red pel letoid siltstones and 
mudstones predo minate . 

The most co mmon for ms of fossil fish re mains incl ude Nectas pids, Monas pids, 
Osteostraci, Arthorodira a nd Crossopterygii . In V. N. TALIMAA's opinion 
(personal co mmunication) the most probable age of these de posits is E msian . 
The thickness of t he Formation in northern Andree L and is 400 m, grad ually 
decreasing southward ; in northern Dickson Land (Lancasterryggen) the thick
ness does not excee d 200 m, on Bul manfjel let it is 70 to 100 m, on Watsonfjellet 
50 m, and farther south the Stj ørdalen For mation dies out entirely . 

Middle Devonian 

EIFELIAN 

Grey and partly Eifelian de posits occ ur ring largely in Andree Land and in 
places in Dickson Land and the Hornsund areas, a :re s ubdivided by the pr esent 
authors in to three formatio ns :  Gjelsvikfjellet, Tavlefjellet, and Forkdalen . 
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The Gjelsviifjellet Formation is s ubdivided in to two members : V erdalen and 
Skam dale n .  

The Verdalen Memb er has been recognized from t he Upper part o f  t he 
Stj ørdalen For matio n .  It occ urs in central And ree Land resting conformably 
on t he Stj ørdalen redstones. T he lower bo unda ry is drawn at t he base of t he 
first bed of violet-grey, yellow-weat hering, sil ty li mestone. T he upper bo unda ry 
is characterized by a n  abr upt transition fro m red to grey rocks . 

T his me mber is made up largely of violet-grey and grey silty limestones, 
alternating wit h violet-red calcareo us siltstones, wit h hands and lenses of 
fine-grained violet-grey and greenis h-grey polymict sandstones in t he upper 
part .  

Fis h re mains incl ude Homostius arcticus, Herasmius granulatus, Heimenia ensis, 
Amaltheolepis winsnesi, c haracteristic in ØRviG's o pinion of the Lower Eifelian 
( 1 969) . 

The t hickness of t his me mber at t he ty pe locality (Woodfjorden) is abo ut 
1 00 m, in the Vestfjorden area up to 60 m, and on Dickson Land it is absent .  

T he Ska mdalen Me mber has been recognized fro m  the lower Grey Hoek 
Gro up. The type section lies on the left of Ska mdalen in Andree Land . T he 
me mber is wides pread in Andree Land (so ut h  of Jakobsenb ukta latit ude) a nd 
can be traced so ut hward at least to Nat horstdalen (Dickson Land) . It rests 
unconfo rmably on the Verdalen de posits in A ndree Land and on the Stj ørdalen 
red beds in nort hern Dickson Land. The lower bo undary is marked by an 
abr upt change fro m red to grey rocks . 

The upper bo undary in A ndree La nd is drawn at t he change from calcareo us 
rocks to al most black mudstones. It is im possible to trace it in Dickson La nd. 

T he de posits of t he Skamda len Member are represented by dark grey and 
grey micaceo us calcareo us siltstones wit h hands a nd lenses of dense parallel
bedded siltstones. In t he lower part t here is a 27 m t hick unit of almost black 
hig hly calcareo us mudstone. So ut h  of Ska mdalen t he g rain size of t he sa ndy 
material increases and thin sandsto ne hands appear. In the Nat horstdalen area 
t he de posits generally consist of grey-green siltstones and q uartz sandstones 
wit h very scar ce thin hands of grey arenaceo us limestone. 

Fish re mains incl ude Heimenia ensis, Homostius arcticus, Amaltheolepis winsnesi 
a nd Herasmius granulatus. In V. N. TALIMAA's o pinion (perso nal co mmunica
tion) t his asse mblage is nearly identical to the fish f auna described by ØRVIG 
(1 969) fro m t he Verdalen Member a nd is Lower Efelian in a ge .  The Verdalen 
and Skamdalen Me mbers may t herefore be considere d to be a pproximately 
coeval a nd si milar in lithology. This, and t heir recognitio n over long distances 
enables t he m  to be united into t he Gjelsvikfjellet For mation totalling 250 m 
t hick. 

Tavldjellet Formation. This formation was first recognized fro m the lower 
part of the Grey Hoek. The ty pe section lies on the so uthern slo pe of Tavle
fjellet west of Wijdefjorden. 

T his For mation may be traced in central Andree Land fro m M us ha mna in 
the north to Kartdalen in t he so ut h. A t hick seq uence of mudstones crop ping 
o ut on the nort hern side of Horns und probably belongs to t he sa me for mation.  
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The bo undary with the underlying de posits is conformable and is marked 
by the change fro m the Ska mdalen calcareo us siltstones into m udstones . The 
upper bo undary is drawn at the to p of the mudstones which are co nformably 
overlain by massive siltstones . Both contacts can be traced i n  several places o n  
th t. so uthern coast of Andr ee La nd fro m Forkdalen to Kartdalen . 

Within the ty pe section these de posits are re presented by two seq uences . 
The lower sequence is co mposed of dark grey to black frag me ntary mudstones, 
with hands of lighter calcareo us siltstones for ming scar ps up to 2-3 m distinctly 
reflected in the to pogra phy .  Individ ual siltstone beds are highly calcareo us 
and so meti mes are re placed by silty limesto nes . Carbonate nodules u p  to 
1 0 m in diameter with frag ments of fish and pelecy pods occ ur throughout . 
The thickness of the seq uence is l 70 m. 

The up per sequence is co mposed mainly of dark-grey to black calcareo us 
mudstones with hands of mats and loaf-like silty carbonaceo us nodules (u p to 
0 .5 min dia meter) with fissures fil led with brown calcite . The thickness of the 
seq uence is 1 30 m. 

Fish fossils include Wijdeaspis arctica HEINTZ, Heimenia ensis, Porolepididae 
gen idn ., Crossopterigii fam. et gen ., Arthrodira fa m et gen . The following pele
cy pods were fo und : Chenodonta ex gr . maureri; BEUSH, Prosocoelus ( ?) sp ., a nd 
Nucula s p. 

V. N. TALIMAA and O. V. LoBANOVA concl u.ded that the fossils found s u.ggest 
a Middle Devonian (Eifelian) age . The thickness is 300 m. 

Forkdalen Formation. This F or mation is separated by the a uthors fr om the 
up per Grey Hoek Gro up .  The ty pe section lies on Tavlefjellet and a com plete 
section was found on the northern fl ank of Forkdalen . 

The Forkdalen Fo rmation occ urs mai nly in northern Andr ee Land where it 
co mposes th e eastern and part of the western flank of the Forkdalen syncline 
and its periclinal zone . 

The lower bo und ary is drawn at the first siltstone band conformably over
lying the Tavlefjellet mudstones . 

The upper bo undary is drawn at the base of the first bed of light grey 
q uartzitic sandstone of the Wijde Bay Grou p. 

The Formation consists mainly of interbedded grey a nd dark-grey silt
stones, blac k fragmentary mudstones and poly mict sandstones . An increase 
in the n umber a nd thickness of sandsto ne units as well as in sa nd grain size 
is observed u p section . " Loaf" carbo nate nod ules 1 .0 X 0 .4 m occ ur thro ugh
o ut the sectio n. In the up per part large pelecy pods of genus Myalina were 
fo und . 

Within a fa ult zone i n  north-western Andr ee La nd the Forkdale n Formation 
is strongly folded and re presented mostly by light-grey and grey quartzites 
and q uartzite-like sandstones . 

Fish fossi ls fro m  the Forkdalen For mation incl ude Arthrodira, Heimenia, 
Arctonemia, Homostius, Antiarchi and Brachythoraci. Pelecy pods are re presented by 
Carditomantea ex gr . spinata QuESNT., Prosochama, Prosocoelus, Myalina, Myaphoria, 
and Montonaria. The flora contains Hostimella, Protocephalopteris, Psilophyton, 
Pseudouralia, Enigmophyton, Arctophyton and Taeniocrada. 
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These fossils s uggest a Middle Devonian (Eifelian) age for the Forkdalen 
Formation . The thickness of the For mation is 630 m .  

GIVETIAN 

Both the Wijde Bay Gro up, which the a uthors pro pose to consider as the 
Tage Nilsson For mation, and the Esteriaha ugen For mation in the Bil lefjorden 
area, belong to the Givetian . 

Tage Nilsson Formation. This for mation o cc urs in the Tage Nilssonfjellet area 
i n  north-eastern Andree Land, at the locality of the type section . The lower 
bo undary is drawn at the base of the first quartzitic sandstone .  The u pper 
contact is not exp osed . 

The Tage Nilsson For mation consists of close ly intercalated quartzitic 
sandstones, massive siltstones, and mudstones . A notable feat ure is the intense 
jointin g of the q u.artzitic sandstones usually acco mpanied by iron mineraliza
tion of magnetite-he matite ty pe .  Lenses of gritstone with ab u.ndant fish re mains 
were observed at the base of sandstone hands . The siltstones yielded ab undant 
fossils of strongly defor med pelecy pods and floral re mains . 

Fish incl ude Arthrodira, Holomena, Homostius, Herasmius, Antiarchi and Astero
lepis. The following pelecy pods were fo und :  Myalina, Avicula, Puella, Concoardium, 
Pterinea, Solenomorpha, and Laiopectinella. 

The flora is re presented by Protocephalopteris, Enigmophyton, Hostimella, 
Psilophyton, Taeniocrada, and Barrandeinopsis allowing these deposits to be 
assigned in N. M.  PETROSIAN's o pinion, to the Late Eifelia n-Givetian . The 
observed thickness is 600 m. 

Esteriahaugen Formation. This unit is not very wides pread. Outcrops extend 
i n  a narrow band in the interfl uve of M unindale n and Mi merdalen . The 
lower contact is tectonic . This for mation is fa ulted against variegated Lower 
Devonian Reuterski oldfjellet sandstones . However, VoGT (1 938) has observed 
the Esteriaha ugen deposits resting on the red-colou red Lower Devonian 
deposits with an unconformity re presen ting a ga p. 

The upper bo undary is drawn at the base of the l .  7 m thick unit of black 
fragmen ta ry m u.dstones . 

In the lower part of the for mation frag mentary mudstones do minate, with 
less commo n hands and lenses of light-grey polymict quartzitic sandstones . A 
larg e  n umber of ro unded argillaceo us nod ules and thi n hands of coals a nd 
coaly rocks occ ur in the m udstones. The upper part is co mposed mainly of 
qu.artz sandstone containing n umerous ro unded pyrite nod ules whi ch when 
oxided show r usty patches . 

The following fossils were collected from this Formatio n :  Plants : Plati
phyllum, Protocephallopteris, Pseudoporochnus and Svalbardia (de termin ed b y  N. M. 
PETROSIAN); ostracods : Hogmochilina (identified by ABUSHEK); pelecypods : 
Myalina and Pteria. 

Ide ntified s pores incl ude Camarozonotriletes, Archaeotriletes, Stenoronotriletes, 
Archaeoperisaccus, and Archaeozono ( determined by G .  K. VAITEKUNENE). 

Th us, these deposits may tentatively be assig ned to t he upper Givetian, b ut 
they may be Frasnian . The observed t hickness is 1 00 m .  
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Upper Devonian 

FRASNIAN 

Frasnian rocks are re presented by a single for mation and were observed only 
in the Mi merdalen area (Billefjorden) . 

Fiskekløfta Formation . This for mation occurs mainly in the up per and middle 
reaches of Mi merdalen. The ty pe section Iies in the Fiskekl øfta gorge .  The 
lower contact is confor mable and is drawn at the to p of a plant-bearing, grey
green s andstone. 

Generally the de posits consist of interbedded bla ck frag mentary mudstones, 
grey-green, fine-grained q uartz sandstones with carbonized plant detrit us, 
and dark-grey siltstones. Flattened carbonate-iron nodules (up to 5 c m  in 
dia meter) occur thro ugho ut the section . 

Fish and plant re mains as wel l  as s pores were collected fro m the de posits. 
Fish : Asterolepis scabra (Woon) , A.s p.ind . ,  characteristic in V. N. TALIMAA's 

o pinion of the lower Upper Devonian (Frasnian) . 
Flora : Aulacopteris vulgaris GRAND EuRu., A.  vulgaris HøEG, Anarthrocanna 

gopperti NATH., Heteraugium s p. ,  Leptofloeum rhombicum DAMS. (Bergenia spits
bergensis sp. nov . ,  and Rhizomopteris nordenskiOldi NATH.). N. M. PETROSIAN 
considers these to be indicative of an Upper Devonian age . 

S pores : Archaezonotriletes cf. notatus var. asper TscHIBR., A.sp., Acinosporites 
sp . , Densosporites lyssi var. spinatus TAUG-LANTZ, Calamospora cf. microrugosa 
(lER.) BALME , Hystricosporites porcatus (WrNSON) ALLEN, Geminospora s p. ,  Lopho
triletes ungatus NAUM., Punctatisporites s p. ,  and Retusotriletes greggsii McGREGOR. 
suggest an Upper Devonian (Frasnian) age.  The thickness of the for mation is 
1 45 m. 

FAMENNIAN 

Planteryggen Formation. The for mation is assigned by the present a uthors to 
the Fa mennian stage . 

The Planteryggen Formation was first na med by FRIEND in 1 96 1 .  Deposits 
occ ur in the u pper M unindalen and Mi merdalen. The lower bo undary is 
drawn at the base of a bed of sugary sandstones containing large frag ments of 
tree tr unks . 

The lower part of the for mation consists of grey-coloured sandstones with 
hands of mudstones and siltstone. The u pper part co mprises sandstones, silt
stone s and mudstones . The section is ca pped by a unit ( 40 m thick) of red 
conglo merate with pebbles of quartzite, microquartzite, sandstone and silt
stone . 

Floral i mpressions include Bothrodendron s p. ,  Leptophlecum rhombicum DAMS., 
Cyclostigma Kilterkense (HAUGTHON) NATH., Knorria s p. ,  Lepiodendron spits
bergensis NATH. and Lepiodendrops s p. In N. M. PETROSIAN's opinion this 
asse mbla ge suggests an Upper Devonian age.  

In the upper reaches of Odindalen a large frag ment of a vertebra was found. 
E. VoROBJEVA believes it to belong to the crossopterygians, however it may 
also have belonged to the oldest stegoce phalians. The thickness of the for mation 
is 1 80 to 400 m. 
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CARBONIFEROUS 

These de posits are disc ussed because they have previo usly been considered 
to be Upper Devonian. These rocks belong to the Mi merdalen Gro up and 
are re presented by the Plantekl øfta For mation develo ped in the area of 
Plantekl øfta creek and along the west side of M unindalen. These de posits rest 
with an ang ular unconfor mity on different horizons of the Planteryggen 
For mation. The u pper contact is not ex posed. In Munindalen the u pper beds 
of the for mation are faulted against the Lower Devonian Reuterski oldfjellet 
sandstone (Wood Bay Gro up) . 

The For mation consists of interbedded fine- to medi um pebble conglo mer
ates, dark -green sandstones and siltstones. Th e pebbles consist of 95 % violet 
and greenish-greyish sandstones and 5 %  grey siltstones . Gritstones ce menting 
the pebbles contain 60 % q uartzite and 40 % sandstone and siltstone. 

PETROSIAN deter mined the f lora to be Cyclostigma kilterkense (HAUGTHON) 
NATH., Bothrodendron sp. ,  Leptophlocum rhombicum DAws . ,  Bergenia mimerensis 
HøEG and Lepidodendropsis theodoty (ZAL.) J OGUM. 

In addition re mains of lycopods were fo und with fine c ushions si milar to 
lyco pods of the lower Carbonifero us .  However, poor preservation does not 
allow acc urate identification. PETROSIAN clai ms that they may be yo unger 
than Upper Devonian, na mely lower Lower Carbonifero us.  The thickness of 
the formation is 1 00 m. 

Conclusions 

The st udy of the Devonian deposits of S pitsbergen by Soviet geologists 
res ulted in the f urther s ubdivision and dating of the Devonian section : 

l. Three for mations, i . e .  Wulfberget, Rabotdalen, and Princesse Alice, 
earlier known as lithological horizons, were recognized within the Red 
Bay Gro up. 

2 .  The Grey Hoek Gro up was s ubdivided for the first ti me into three for ma
tions : Gjelsvikfj ellet, Tav lefj ellet , and Forkdalen. 

3 .  On the basis of plant re mains the ages of the for mations of the Mi merdalen 
Gro up were refined. 

4 .  New paleontological data beca me available which enabled more ac curate 
deter mination of the age of the Devonian deposits in Spitsbergen . 
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