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Previous Work and Progress of the Expedition. 

E
arl ier expedit ions to the Devonian areas in Spitsbergen were chiefl y  

geological ones ,  and  the  fossi Is ,  as a ru le ,  had no t  been col lected 
by special ists. The  experiences, however, of previous expedit ions con
ducted by Stensi6 (mostly to the Triassic regions) ,  and by Vogt (to the 
Devonian areas), and the Dan ish  expeditions to Greenland ,  h ave shown 
that  paleontologists working in  the field are more competent to d iscover 
and collect val uable paleontological material than the geologists. I t  had ,  
therefore, already long  ago  been p l an  ned ,  bo th  in Stockholm and Oslo ,  
to arrange an  exclusively paleontological expedit ion to Devonian areas 
in  Spitsbergen.  As the most valuable paleontological col lections previously 
had been made in  Raudfj orden ( 1 9 1 0, Il, 25, 28) and partly in  Wijde
fj orden ( 1 9 1 2, 25, 28) and Bil lefjorden ( 1 9 1 7 , 25, 28) , i t  was n atura l ,  
as the ma in  working fie ld  of  the expedit ion , to choose the  Wood Bay 
Series -- the m ightiest Devonian deposits i n  Spitsbergen -, especial ly 
as the fossiIs found  in  1 9 1 2  in  Woodfjorden comprised m any in ter
esting pieces. 

The Engl ish- Norwegian-Swedish (E .N.S . )  Spitsbergen Expedit ion 
during the sum mer of  1 939 was the  result of an  int imate col laboration 
between the Brit ish Museum (Natural H istory) ,  London, the Paleo
zoological Department of  the Riksmuseum in Stockho lm ,  and the 
Paleontological Museum in  Oslo.  The in i tiator ,  and the one wh o 
accompl ished most  towards its realization ,  was Professor Dr. Erik 
A:son Stensi6, Stockhol m .  For severai years he had plans of  starting 
an expedition ,  and ,  partly i n  col laboration  wi th Dr. Errol I .  White ,  
London ,  an d Professor Dr. A .  H eintz ,  Oslo ,  h e  worked out the program .  

The expedit ion was financed by a l l  the  three countries. The  trustees 
of the British Museum ( Natural  H istory) had granted lOaa.f, the 
Swedish Governm ent and private donors 30 000 Swedish Kroner, 
and final ly the  Norwegian  Funds ( Forskningsfondet and Varekrigs
fondet) 1 0 000 N orw. Kroner. It was decided that not m ore than 4 
scientists should take part from each country. The  l is t  o f  the members 
of  the expedition was as fol lows : Prof. Dr .  StensiO (Stockholm) ,  the 
1eader of the expedition; Dr. Whi te (London) ,  chief of the  English 
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party; Prof. Dr. Heintz (Oslo) ,  chief of the  Norwegian party. Dr. Moy
Thomas (Cam bridge), Dr. Brough (Edinburgh) and Mr. Croft (London) 
- members of  the English party. Amanuensis J a rvik (Stockho lm)  and 
Amanuensis Wangsjo ( Uppsala) - mem bers of  the Swedish party; 
Lektor Cand.  Real .  Føyn (Kongsberg), and Stud.  Real .  Aarhus (Oslo) -
mem bers of the Norwegian party . Dr. Del le (Riga) also took part i n  
the  expedition .  Mr .  Andreassen, a fisherman,  was  engaged as assistant  
in  Tromsø (F ig .  1 ) . The E. N .S .  expedit ion freighted i ts own ship -
MIS " Heimen " of  Tromsø (Fig. 2) ,  Captain Lars J akobsen , with a 
crew of  1 0. 

" Heimen " le ft Tromsø on  the 30th of  June  with 6 of the members, 
while the other 6 went with SIS " Lyngen " from  Tromsø on the fol l owing 
day. Both parties a rrived in  Longyearbyen, Adventfjo rden ,  on  the 3rd 
o f  J uly .  The first object was investigations at Dicksonfjorden .  One party, 
consisting of  StensiO, Brough , Croft ,  and Andreassen, was landed on the  
5th of  J uly  in  the southern part of the fj ord to  col lect Triassic fossils, 
the rest of the expedit ion camped below Mount Lykta on the east s ide 
of the inner part of  the fjord,  and began at once investigating the Devonian 
deposits belonging to the Wood Bay Series ,  which is  excellent ly exposed 
in  th is place. After a few days Stensio's party m oved to the west side 
of  the inner part of  the fjord to investigate the Devonian deposits there. 

On the 1 3th of  J uly the whole expedit ion left Dicksonfjorden, and, a fter 
a short visit to Adventfjorden,  left for Woodfj orden. On the north coast 
o f  Spitsbergen the fog was so th ick that  i t  prevented us from finding 
Woodfjorden ,  so we were forced to wait not  far from the west point 
of  the Reinsdyrflya ( Reindeer Peninsula) .  Some of  us went ashore 
and found that the red Wood Bay sandstone here was strongly com
pressed . On the 1 7th of  J uly,  i n  spite o f  h eavy fog, we arrived in  
Bockfjorden , where the fol lowing 3 days were spent  i n  collecting 
fossiIs i n  the deposits on  its south coast. Two or three parties worked 
independently at various parts of the coast. 

From Bockfjorden we went straight  to the very bottom of  Wood
fjorden working on both sides of the fjord until the 26th of  Ju ly .  We 
kept head-quarters onboard ship ,  and every morning three parties left 
the  sh ip to investigate the coast, the mountains ,  and the side-val leys . 
As a rule the three parties were as fol lows: l st party : Stensio, Brough , 
Croft ,  Andreassen . 2nd party : Whi te ,  Moy-Thomas ,  Ja rvik ,  Aarhus .  
3rd party: H eintz ,  Føyn , Wangsjo, Del le .  I n  the last days of July one 
party was landed not  far from the very point of Gråhuken ( H eintz ,  
Føyn , Jarvik and Delle) , whi le the rest of the expedit ion went with 
the " He imen " to Liefdefjorden making investigations on Pteraspistoppen 
and the neighbouring mountains .  

On the 2nd of  August the party a t  Gråhuken was taken up by the 
" Heimen " ,  wh ich with a l l  members onboard started for Wijdefjorden . 
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Fig. 1. 

Me mbers of the Exp edit ion i n  Vestfjorden (7-8- 1 939). From l eft to righ t :  
Stens io, Wangsjo, Andreassen, Føyn , Delle,  Moy-Thomas , White, 

H ein tz, Aarhus,  Brough, Jarvik,  Croft .  (Wangsjo phot . ). 

Fig. 2. 

M /S " H e i men" in Raudfj o rden .  (Føyn phot.). 
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An unusual ly  strong wind prevented us from going to the bottom o f  
Austfjorden,  a s  origina l ly plan ned , a n d  forced us t o  east anchor a t  the 
very bottom of  Vestfjorden. H ere the red sandstone of the Wood 
Bay Series is beautifu l ly  exposed , and d uring  the next two days we 
investigated and col lected fossi ls on both sides of the fjord as far north 
as Kartda len . Conti nuously bad weather preven ted us from going to 
Austfjorden , and we made on ly two short trips to the coast further  
north (by Sjettedalen ,  Andredalen and Vatnedalen) . On ly  smal l  collect ions 
were made here.  

After  a short visit to Bockfjorden to meet the SIS" Lyngen " ,  with 
which one of the members of  the Engl ish party, Dr .  Brough ,  was forced 
to leave us to get earl ier back to England ,  the " Hdm en " sai led on the 
1 0th of  August to Raudfjorden . Here we col lected foss,i ls  in the  local i t ies 
so weII known from earl ier  exped it ions (Frænkelryggen and Ben Nevis) .  
We left Raudfjordelf on the 12th of  August, and went back to I s fjorden , 
where we a rrived in Adventfj orden on the 1 4th . On the fol lowing day 
we came to Skansbukta and coI Iected Triassic and  Carbon i ferous fossi Is 
there. From  Skansbukta we visited Bi I lefjorden and made two short 
trips to the west s ide of  the fjord ,  coI Iect ing some fossi ls in the Devonian 
beds .  The foI Iowing day,  the 1 8th of  August, was spent  in Mimerdalen 
in  visit ing a few of  the fossiI-local it ies there .  

The 20th and 2 1 st the  greater part o f  the expedition (Mr. Croft 
and Aarhus were left in Adventfjorden coIIecting Tertiary p1ants) spent 
in  Ekmanfjorden,  investigating the Devon ian deposits on the east side.  
H ere a very valuab1e coI Iection of  fossi Is from the Wood Bay Series 
was brought together. On the 22nd the three last members of  the 
Engl ish party (Dr. White ,  Dr. Moy-Thomas and Mr.  Croft) had to leave 
Spitsbergen by the SIS " Lyngen", owing to the  very stra ined pol it ical 
s i tuation in  Europe. The rest o f  the exped i t ion spent the last days o f  
August visit ing various parts of  I sfjorden ,  coI Iecting fossi Is from  the 
Triassic, Jurassic, Cretaceous,  Tertiary,  and also Carboniferous marine 
fossi Is .  We left the Adventfjord on the 29th by the" Heimen " ,  a rriving 
a t  Tromsø on the 1 st of September .  

As a result of the  expedit ion a large coIIection of d ifferen t fossi Is 
was brought together, the greater part consist ing of  Devonian fossi Is ,  
especiaI Iy from the Wood Bay Series. Valuable coI Iections from the 
Red Bay and Wijde Bay Series, h owever, were also made .  I n  addit ion 
must be men tioned the coIIections of  Stegocephals ,  fishes ,  and Ammoni tes 
from the Triassic, Ju rassic, and Cretaceous, the Brachiopods from the 
Carboniferous, and the Tertiary p lants .  AI I  this material  i s  to be 
distri buted among different specialists, in the fi rst instance to members 
of the exped it ion , for description. 

The  geological part of  ·the work during the expedit ion was done by 
N.  DeI Ie  and the authors of  the present paper (S .  Føyn and A.  Heintz) .  
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As the chief task, however, was to collect fossiIs , the geological investigation 
was made in connection with the fossil-hunting on ly ,  thus necessarily 
being of  a more or less casual character. The preliminary determination 
o f  the fossiIs has mostly been done  by Heintzo. 

In this paper we sha l l  shortly discuss the geological results obtained 
during the expedition in  the Devonian area,  but must poin t out that  
they cannot  be regarded as an exhaustive description of the geol ogical 
conditions  in the districts we visited . The paleontological part o f  th is  
paper is  written by A .  Heintz, the geological by S .  Føyn .  The authors 
are very much obliged to N .  Del le for his kind and valuable assistance 
during the field-work. 

In this pl ace we want to express our best thanks to Norges Sval bard
og Ishavs-undersøkelser in  Oslo and its leader Adolf H oel .  This office 
has with its great experience concerning the organisation and supply of 
Arctic exped itions he lped us in all possible ways. We must also mention 
the air photographs of Spitsbergen which the expedition o btained from 
the Svalbard office. They were o f  great support, especia l ly in the 
geological work done by the authors. 

Final ly we wish to express our most cordial thanks to the leader 
and initiator of the expedition ,  Professor Dr.  E .  A:son Sten siO, and  to 
a l l  our other com panions. The preliminary work which Pro fessor 
StensiO had un dertaken to real ize the expedition and to supply it  in 
the best way was enormous. H is inexhaustable energy, enthusiasm 
and bril liant spirits m ade the work easy and p leasant  for us a l l .  This 
interesting expedition remains for us as a most g lorious example of a 
real international  col laboration ,  where represen tatives of different nations  
worked together for the good o f  the  who le ,  under  the leadership of  a 
man  who was a t  the same time a comrade to each o f  us .  

The Downtonian and Devonian Areas of North Spitsbergen. 

Previous Investigations. 

The Downtonian and Devonian deposits of N drth Spitsbergen form 
a down-faul ted area ,  which to the east and west is l imited by N S  
running fau lts (Fig .  3 ;  P l .  I) . In the west there are two faul ts : the 
fi rst running a long the western shore of Raudfjorden and further south
wards, the second from Breibogen ( = Broad Bay) to Lie fdefjorden , 
Bockfjorden and further southwards in the direction of Ekmanfjorden.  
The block between these two faults consists of sed iments of uppermost 
Downtonian and Dittonian age ("The  Red Bay Series " ) ,  resting un
conformably on the metamorphic Hec1a H oek rocks. As the block 
d ips to the west, the Hec1a H oek rocks occur along the second fault .  
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Fig. 3. 
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.-Downt." Devonion 

The eastern faul t  runs 
along Wijdefjorden ,  and  
con tinues in to BiI lefjorden 
on the north side of  I s
fjorden. The block between 
this eastern fault  and the 
second western fau l t  con
sists of rocks of Devonian 
age. Only near the faults 
to the west there are smal l  
areas with deposits of the 
Red Bay Series (Liefde
fjorden,  Bockfjorden and 
Sigurd fjel la at  the head 
of  Woodfjorden) .  I n  this 
Devonian area there a Iso 
occur volcanic rocks,  which , 
according to A .  H oel  
( 1 91 1 ,  14 , 1 . ) ,  a re partly 
of Cretaceous, partly o f  
Quaternary age. The  De-Ill- CaleClonian Roe\<5 

(He<1a Hook �Gron;te) vonian area extends west-
wards to Kongsfjorden 

Map showi ng the  distr ibut ion of  the  Downtonian and 

Devonian deposi t s  in Spitsbergen .  

(Kings Bay) ,  and south
wards to the innermost 
parts of the northern 

branches of I sfjorden ( Ekmanfjorden, Dicksonfjorden,  and BiI lefjorden) .  
The Devonian is  he re covered , unconformably ,  in some places by the 
Culm,  in  others by the Upper Carboniferous. 

In addition to this large Devonian area in the north, there i s  also 
a smaller one, around H ornsund.  It was, however, not visited by the 
E .  N. S. expedition .  

Fossils proving the Devonian age of the rocks were for the fi rst 
tim e found by Malmgren and N ordenskiOid a t  Lie fdefjorden in 1 868. 
In 1870 N athorst and Wilander found fragments of Devonian fishes 
on the west coast of  Bil lefjorden,  and in 1 882 N athorst discovered that 
Devonian fishes were abundant  both in the inner part o f  Dicksonfjorden 
and in Mimerdalen . During the  Swedish  Arctic Expedition of  1898 
the Devonian fossiI s  were col lected at Gråhuken ,  and final ly in 1 899 
Tschernichew and De Geer discovered the Devonian area at H ornsund 
(N  athorst, 1 9 1 0 ) .  During the Monaco Expedition of 1 906, conducted 
by Isachsen,  Staxrud discovered fossils of Downtonian age on Pteraspis
toppen, between Raudfjorden and Liefdefj orden (H oel ,  1 909, 29). The  
fol lowing year H oel  found Lower Devonian fishes  at the inner end o f  
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Woodfj orden (Hoel 1909, 29) . Further collections and geologi ca I investig
ations in Raudfjorden ,  Woodfjorden and Wijdefjorden were m ade chiefly 
by H oel and H oltedah l ,  during the expeditions of Isachsen in 1909 and 
1 9 1 0. and during those of  H oel and Staxrud in 1911 and 1 9 1 2  (Hoel , 
1 913,29) . In 1 917 Stensio made col le'ctions and geological investigations 
in  Mimerdalen and Billefjorden (Stensio 1918, l ,  2) .  In  1924 Høeg crossed 
the Devonian area between Dicksonfjorden and Wijdefjorden (Lid 1929) . 
The expeditions of  Vogt in 1925 and 1928 had as their specia l task 
to study the Downtonian and Devonian deposits in north Spitsbergen 
(Vogt 1926, 29) . The geologica l investigation and col lection of  fossiIs 
was made in Raudfjorden, D icksonfjorden , Wij defjorden , and Bil lefjorden 
(Mimerdalen) . The geologica l  resul ts of Vogt's expeditions are not yet 
published,  with the exception of  a short abstract o f  a comm unication 
read at a meeting of the Geological Society of London in  April , 1 938 
(Vogt 1 938) and a paper about the cannei coal from Spitsbergen (Vogt 
1 941) . A more detailed publication from Vogt is awaited with great 
interest. Final ly it m ust be mentioned that  Schen k in 1 936 carried out 
geologica l  researches on the peninsula between Woodfjorden and Wijde
fjorden (Schenk, 1937) .  

On the basis o f  investigations in 191 1 -12 and a preliminary 
determination of  the fossiIs col lected ,  made by Kiær (Kiær, 1 9 1 6), 
Hoel  and H oltedah l  ( Holtedahl  1 913, 14) proposed dividing the 
Downtonian-Devonian deposits in North Spitsbergen into the four  
fol lowing series ( PI .  I ) : 

The Wijde Bay Series. 
The Grey H oek Series .  
The Wood Bay Series. 
The Red Bay Series .  

Orvin in his last paper about the geological history of  Spitsbergen 
( 1 940), proposed to alter these names into Norwegian ones - Wijde
fjord Series, Woodfjord Series, Gråhuk Series and Raudfjord Series .  
The authors do not agree with Orvin in  this a l teration .  They tind that  
the names for the geological series, which h ave been in ternationa l ly 
used for near ly 30 years ,  cannot  thus be changed on ly because the 
geographical names of  the local i ties have been translated into Norwegian .  
These names have  been used  in  a l l  paleontological and  geologica l  
Spitsbergen literature which has appeared in Norway since 1913 (e . g .  
H oel , 1914,29, H ol tedahl ,  1925,26, Heintz, 1929,35,37, Kiær,  1916, 
30,32,35, Quenstedt, 1 926. Stensio, 1927, Vogt, 1941 etc .) and further 
in a l l  pa pers printed abroad. discussing the geo10gy or  paleontology of 
Spitsbergen (Holtedahl, 1913, 14, Heintz, 1934. King, 1 925,34, Stensio, 
1 918,26,32, Siive-Soderbergh ,  1934, 4 1 ,  Schenk ,  1937, Vogt, 1938 etc.). 
Also in both the reviews on  the geology of  Spitsbergen , published by 



- 1 2-

Nathorst ( 1 9 1 0) and Frebold ( 1 935) , the original English names h ave 
been used . Taking these faets into consideration we prefer to keep the 
o ld names ,  finding the new ones proposed by Orvin less satisfactory. 

The Red Bay Series was original ly determined as belonging to 
Downtonian .  Later (Heintz, 1 937 , Vogt ,  1 938) it was regarded as 
belonging to the upper part  of  Downtonian and Dittonian .  

The  age of  the  Wood Bay Series was  determined as  being Lower 
Devonian . This opinion is st i l l  maintained by later investigators, with 
the only difference that the Wood Bay Series is regarded as belonging 
to the lower part of Lower Devonian (Stensio, 1 927, H ein tz, 1 929, 37, 
Vogt, 1 938) . The age of the two other series is more uncertain . Origina l ly 
the Grey Hoek Series was regarded as being probably of Middle  
Devonian age and the Wijde Bay Series as Upper Devonian .  Since then 
other views have been suggested. Thus Stensio ( 1 927) and H eintz ( 1 929) 
regarded the former as being of upper Lower Devonian or lower Middle 
Devonian .  Later Quenstedt ( 1 926) and Hein tz ( 1 937) determined i t  as  
be ing upper Lower Devonian, and Vogt ( 1 938) was  of the same opinion .  
The age of the  Wijde  Bay Series was  a l so  determined very differently. 
Thus Stensio ( 1 927) regarded it as probably being Upper Devonian , but 
older than the upper De'vonian U rsa sandstone (Bear I sland) .  Heintz 
( 1 937) cIassed it as being of middle Middle Devonian ,  and Vogt ( 1 938) (who 
proposed the new name Mimer Valley Series) as  upper Midd le  Devonian .  
Final ly Schenk ( 1 937) regarded the  Wij de Bay  Series as upper Lower 
Devonian to lower Middle Devonian .  As shal l  be diseussed later, 
however, Schenk has certainly mistaken the name proposed before, 
and  regarded a part of  the Grey H oek Series as Wijde Bay Series .  

The paleontologieal eollections have been studied by different 
specialists. The first investigation and determination was made by the late 
j. Kiær (1916). He con tin ued later the study ing of H eterostraci, and 
publ ished four pa pers ( 1 927 , 30 ,  32,35 ; the two latter papers edited by 
Heintz) . E .  A :son Stensio has  studied the Crossopterygians ( 1 918 2, 3 ) ,  
Pteraspids ( 1 926) , Cephalaspids (1927) and Arythiarchi ( 1 93 1 ) ;  A .  H eintz 
various Arth rodira ( 1 929, I, 2, 34, 35, 37) . Quenstedt has treated the 
Lamel libranchiates ( 1 926) ,  and Sol le  ( 1 935) the Ostracods.  Final ly Wiingsjo 
( 1 938) has described a new Benneviaspis, and Nilsson Anthiarchi ( 1 94 1 ) . 

The geology and stratigraphy of the Devonian deposits on  North Spits
bergen have been treated by Nathorst ( 1 9 1 0), H oltedahl  ( 1 9 1 3 , 1 4 , 26, I), 
H oel ( 1 909, 1 3 , 1 4) ,  Stensio ( 1 9 1 8) ,  Schenk ( 1 937) and Heintz ( 1 937) . 
A general review o f  the geology of  Spitsbergen has 1ately been given 
by H. Frebold ( 1 935) ,  giving a complete bibliography.  Recently an  
excellent pa per has been published by Orvin ( 1 940) .  
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W oodfjorden. 

(Pl .  I ;  P l .  I l ,  Fig. 1 and 2.) 

Of the th ree series into which the Devonian of  Spitsbergen is 
divided ,  the Wood Bay Series is by far the mightiest; its thickness 
is greater than that of  the Grey Hoek and the Wijde  Bay Series 
together. With regard to extension ,  it makes up the ma jor  part of the 
Devonian area o f  North Spitsbergen (Pl .  I). Mostly being intensively 
r�d , its sandstones distinguish it easily from the other series and m ake 
it visible at a great distance. 

In Woodfjorden the Wood Bay Series is complete, and both its 
lower and  upper limits can be studied .  During our 1 7  days' investigation 
in Wood fjorden ( 1717-3/8) we succeeded in dividing the whole series 
into three divisions and mapping their extension along the shore (Pl .  Ill). 

We were uncertain as to what names we should choose for these 
divisions: should we name them a fter the most characteristic guide-fossils ,  
or  after the localities where they are most distinctly exposed.  The names 
based upon the guide-fossils  have many advantages, but a lso some d raw
backs, as many of  the fossiIs are not yet described , and many names of a l ready 
described fossiIs wil l have to be changed as they are not in accordance 
with th e international  rules of  nomenclature. Thus it is pre ferable to 
use a geographical terminology , especia l ly as the names of the various 
parts o f  the Red Bay Series are also based on the geograph ical distribution 
of the deposits ( Frænkelryggen Division and Ben N evis Div ision). We 
have thus chosen the fol lowing names for the three divisions o f  the 
Wood Bay Series ,  from the oldest to the youngest (P l .  Il; Pl .  I l l ) .  

1 )  Ka p p  Kj e l d s e n  D i v i s i o n , a fter a point of that  name  between 
Bockfjorden and Woodfjorden . 

2) L Y k t a D i v i s i o n, a fter the mountain in Dicksonfj orden .  
3)  S t j ø r d a l e n  D i v i s i o n , after a valley on the eas t  side o f Wood

fjorden . 

Each of these th ree divisions  is characterized by a group o f  guide
fossils ,  some fossiIs of one group m ay,  however, also occur in another 
division .  With our present  knowledge o f  the stratification and of  the 
fossils i t  is  therefore impossible  to draw distinct l imi ts  between the 
various divisions ,  and we have thus to reckon with the presence of 
transitional  zones .  

In appearance a l l  three divisions have certain characteristics making 
it possible to distinguish them "more or  less accurately at a distance. 
A mountain-side in the St j ø r d a l e n  D i v i s i o n has an  intense purple 
colour ,  and an  even surface. In addition the uppermost part  of  th is 
division is easily recognizable by a zone of a yel lowish-grey limy 
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sandstone ,  20-40 m in thickness. Above this there fol low some layers 
of  red sandstone covered conformably by the grey rocks of  the Grey 
H oek Series .  This transitional zone can be seen at severai points 
between Kapp Auguste-Viktoria and Scott Keltie fje l le t ,  for instance in 
the valleys Stjørdalen and Verdalen . In con trast to the Stjørdalen 
Division , the two l ower d ivisions are more brownish-red,  and the  sur
face is sligh tly m ore rough and irregular owing to a richer con tent  o f  
thick sandstone beds a n d  a more frequent occurrence o f  grey-coloured beds. 

Especial ly in the uppermost part o f  the Kapp Kjeldsen Division 
grey-coloured sandstones occur abundantly ; thus as a rule th is  zone ,  
which in Woodfjorden is more than 1 00 metres thick, is  easily 
recognized in the mountain-side by its paler  colour. This zone we 
regarded as the upper limit o f  the Kapp Kjeldsen Division .  

The Fauna o f  the Wood Bay Series. 

The fauna of the Wood Bay Series is pa rtly very rich ,  but a t  
the same time quite uniform ; the  fossiI s  in  some parts occurring very 
abundantly, while  in others they may be totally absent .  Only seldom have 
fossiliferous horizons continuing uninterrupted for any longer distance 
been observed. As a rule the fossiIs occur quite local ly .  The state o f  
preservation varies ,  mostly being fairly good . I n  s ome  loca l i ties 
especia l ly fine fossiIs have been found ,  such as complete Pteraspids ,  
Cephalaspids with well-preserved endocraniu m ,  and others. I n  other 
parts ,  on the contrary, only isolated plates or  fragments of fossiIs occur .  
I n  one and the same  horizon parts with a very rich fauna may inter
ch ange with completely empty ones.  I n  some places deposits o f  many 
hund red metres seem to be a lm os t  without fossiIs .  

The fauna in  the  Wood Bay Series consists, as a whole ,  m ostly 
of  Ostracoderms,  Arthrodirs, and Crossopterygians .  Of invertebrates 
only Ostracodes were coll ected in a few loca lities .  

Of the Ostracoderms the Pteraspids a re represen ted by a num ber 
of  forms .  As none of  these forms has hitherto been described , we 
sha l l  only mention a few of the most characteristic types. Giganthaspis 
( Fig. 4,  A, B) (a name proposed by Kiær for a large Pteraspid ,  with 
dorsal shield about 1 5-20 cm) occurs abundantly in the Kapp Kjeldsen • 

Division. The shield is flat ,  very thin , with rela tively broad, flat ,  and 
even r ibs  (Fig. 4 ,  B) .  The sensory cana l s  are indistinct. As a ru le  
on ly  isolated plates, such as dorsal and ventrai shields ,  o r  rostrai plates, 
have been found .  Another unusually abundant and characteristic Pteraspid 
is Doryaspis (Fig. 5, A, B, C) .  This form,  fi rst described by Lankaster 
( 1 884) and later by Woodward ( 1 900) as Pteraspis nathorsti, was by 
Kiær referred to a new genus, Doryaspis, because its structure is quite 
different from that of  the typical Pteraspis. Kiær, however, did not  
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B c 

Fig. 4. 

The guide-foss i ls  from the Kapp Kjeldsen Divis ion : A - G iganthasp is sp. ,  

dorsal shield .  B - G iganthasp is sp. ,  sculpture. C - A rctasp is sp. ,  s cu lpture. 

D - A rctasp is kiær i H tz. ,  ventraI sh ield (C and D after He in tz, 1 929). 
Sea le : The l ines  on the flgs. is l ike l cm.  

give any com plete descript ion of  it .  Lately Whi te ( 1 935) mentioned 
and depicted a single shie ld from Spitsbergen. Most common are 
isolated, relatively flat dorsal shields and strongly curved ventrai sh ields .  
But a lso complete speeimens have been found, a few ones during Vogt's 
expedition in 1 925, later a large num ber during our expedition .  The 
most characteristic feature of  th is  relatively smal l  form (dorsal  sh ie ld 
about 7-8 cm) is  the  sculpture, which consists o f  two sets o f  l ines, -
one concentric l ine paral lei  to the outside margin of the  shie ld ,  the other 
radiating from the h ind median part  o f  the  sh ield ( Fig. 5, C) .  The 
crossing o f  these l ines g ives the sculpture a very characteristic out l ine_ 
The complete forms show that the rostrai plate i s  unusual ly narrow and 
long (about 5-6 cm) ,  the orbital p l ates are large, and the dorsal median 
spine is  absent ; t he  la teral spine, however, i s  enormously developed. 
The tai l  is  covered by relat ively th ick, quadrangular scales .  Many 
d ifferent species of  Doryaspis are without doubt represented i n  the 
Wood Bay Series. Perhaps they later on may a l low one to m ake

' 
a 

more detail ed divis ion of  the middle part o f  the series into s ingle 
horizons.  At the present, we can only state that Doryaspis i s  a perfect 
guide-fossi l  for the Lykta Divis ion of the Wood Bay Series. So far 
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as could be determined i t  occurs on ly in  th is  divis ion.  A few more 
uncertain specimens h ave however been collected in  other parts of 
the Wood Bay Series. 

Final ly we must mention a very small form of  which we know 
only isolated dorsal and ventraI shields .  I t  measures between l and 
l.S cm , and has a very coarse sculpture of  concentrically arranged 
ribs .  In some deposits of  the Kapp Kjeldsen Division i t  occurs very 
abundantly. 

Cephalaspids are also quite abundant ,  but so far none of them can 
be regarded as especia l ly good guide-fossils. As is known , Stensio ( 1 927) 
has  described the fol lowing speeies of Cephalaspis from the Wood Bay 
Series : Cephalaspis watneliei St. ,  C. oblongus St. , C. isachseni St .  (a l l  
from Kapp Kjeldsen Div. ) ,  C. acuticornis St. , C. borealis St . ,  C. lata St .  
(probably from Kapp Kjeldsen Div . ) ,  C. høegi St .  (Lykta Div . ) ,  C. lati
cornis St. , and C. brevicornis st. (probably Lykta Div . ) .  Further Stensio 
has mentioned 9 indeterminable speeimens from various parts of Wood
fj orden .  He has described a new genus Boreaspis (B. rostrata St.) 
based on 2 cephalic shields found in the Wood Bay Series. They were 
collected in  the lowest part of  the Kapp Kjeldsen Division (West 
of Von breen (= Hoffnung Glacier) ) .  On Vogt's expedition 1928 a 
num ber of  new specimens were found in the Wood Bay Series.  The  
collections made in  1 939 consist of a num ber  of  Cephalaspids ,  mostly 
large forms,  corresponding to the earl ier described forms wh ich were 
also mostly large ones. N one of the new forms have h itherto been 
determined or described , but in  a l l  cases i t  is evident that the new 
collection contains a num ber of new speeies. Boreaspis appears to be 
a very com mon form in the Wood Bay Series, occurring m ostly in 
the two lower divisions (Kapp Kjeldsen and Lykta) .  In the Stjørdalen 
Division on ly uncertain fragments were found .  Boreaspis often appears 
in a great num ber of  species ,  many d ifferent specirrtens being represen ted , 
from very smal l  on es (about 1 - 1 ,5 cm) to relat ively large ones (about 
3-5 cm). It seems very l ikely that ,  when the whole material has been 
described,  some of  the speeies will prove themselves to be  good guide
fossiIs . In addi tion to the typical Boreaspis, other forms,  pro babl y 
belonging to new genera related 

'to Boreaspis, were found. I n  the 
lowest part of the Kapp Kjeldsen Divis ion also Benneviaspis appeared 
(Sigurd fj ella , 1 939) . As is  known , this form was previously only known 
from the Red Bay Series and the Ditton ian in  England.  The investigation 
of this material has been l eft to Dr. Wiingsjo, U ppsala .  

The most com mon group of  Arth rodira , represented in  the Wood 
Bay Series,  i s  the Phlyctænaspids, earl ier named "Acanthaspids". As 
H eintz mentioned in  1 937 the name " Acanthaspis " cannot be used , 
being a lready preoccupied for certa in insects ( 1 843). The name of  
the  order " Acanthaspida" must accordingly be altered .  I n  1 937 Heintz 
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Fi g. 5. 

The guide-fossi l s  from the Lykta d iv is ion .  A D oryasp is nathors ti (Lank.) ,  one dors al 
s hie ld  (above) and two ventra I shie lds (below).  B - D oryasp is sp. , ventra I shie ld  wi th 

finely preserved sculpture. C - Doryasp is sp . ,  sculpture . D - Arc tol ep is (=ja ek elasp is) 
l ew ini Htz. ,  ventra I shield . E - Arc tol ep is dec ip iens (Wd .), sculpture 

ro an d E after H e i ntz, 1929). 
Scal e :  The l ines  on the figs. i s  l ike l c m. 

used the name " Arcto1epida", corresponding to the name Arctolepis, 
proposed by Eastman in 1 908 for the forms from Spitsbergen wh ich 
Heintz in 1 929 named as "jaekeIaspis " . The name "jaekeIaspis " must 
according1y be changed in to A rctolepis Eastman ,  but the name of the 
who1e order may better be derived from Phlyctænaspis, a Canadian 
form described as ear1y as 1 890 by Traquair. 

2 
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A num ber of Phlyetænaspida was deseribed from the Wood Bay 
Series by H eintz ( 1 929, l ,  2) .  The new and very r ieh m aterial 
eolleeted in  1 939 gives a more eomplete pieture of the strueture and 
d istribution of these interesting Arthrodirs. The forms ear l ier deseribed 
are as fol lows : 

Arctolepis decipiens (Wd . ) ,  A .lata ( Htz. ) ,  A . lewini (Htz . ) ,  A. longi
cornis (H tz. ) ,  A. brevis (H tz . ) ,  A. solnørdali (Htz . ) ,  and Arctolepis sp .  
As mentioned above these forms were origina l ly  deseri bed by He in tz as 
"jaekeiaspis " . But th is name must be dropped in favour of  the o lder 
name,  Arctolepis Eastman .  The Arctolepis forms ( Fig. 5 ,  D ,  E)  are a l l  
eharaeteristic of the Lykta Division ,  but el ose ly  related forms occur, without 
doubt, both in the upper part o f  the Kapp Kjeldsen Divis ion and in  the 
Stjørdalen Division .  The new material consists of  a num ber of new species .  

Arctaspis forms are represented in  former col lections by 6 speeies : 
A .  kiæri Htz . ,  A. holtedahli H tz . ,  A .  hoeli Htz. ,  A .  minor Htz. , 
A. maximus Htz. ,  and Arctaspis sp .  A number of  new speeies wi l l  be 
added to th is  l ist ,  when the description of  the new material  i s  issued. The  
Arctaspis forms (Fig. 4 ,  C, D)  are  excel lent guide-fossi ls for the  Kapp 
Kjeldsen Division, the charaeteristic seulpture of the shield making even 
the most minute fragments definable (Fig. 4, C) . 

Eleganthaspis reticornis Htz.  is probably related to the A rctaspis, 
forms. New speeimens of  th is  form have not been found,  but  may occur 
in  the Kapp Kjeldsen Divis ion.  

Heintz has previously described as  Svalbardaspis d ifferent head
shie lds of  Phlyctænaspida, which were found without eonnection with 
the body carapace. The r ich new m ateria l  i s  sure to reduce th is  gro up,  
and prove that many of the " Svalbardaspis " heads belong to body
carapaees deseribed under other names (for inst .  A rctolepis, A rctaspis, 
and others). Up to the present the fol lowing Svalbardaspis speeies 
have been described : S. typicus H tz . ,  S. rotundus H tz . ,  S. polaris H tz . ,  
S .  angulatus Htz. ,  and  S .  stensiOi Htz.  N atural ly none o f  t he  Sval
bardaspis forms can be regarded as guide-fossi ls - in faet the  genus 
Svalbardaspis com prises only qui te occasional forms .  

The same is the case with the genus Monaspis, a lso comprising 
various forms,  wh ich hi therto have not been d ifferentiated with ful l  
certainty. This genus wi l l  probably disappear or  be strongly d iminished,  
when the new ma terial  from 1 939 has  given us a better knowledge of 
the  various forms from Spitsbergen.  5 d ifferent speeies have hitherto 
been described: M. giganteus Htz., M. minutus H tz. ,  M. acuticornis 
Htz. ,  M. borealis H tz. ,  and M. hornsundi H tz .  Among these forms a re 
some relatively sma l l  ones with narrow spines, of ten more or less strongly 
curved (M. acuticornis, M. borealis, M. minutus) . A number of corre
sponding forms h ave now been col lected from the d ifferent parts of 
the Stjørdalen Division . It appears that these forms must be regarded 
as guide-fossi ls for this d ivision. 
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One new type, known from the earl ier col lect ions,  is found in great 
numbers. It is a relatively large form, with short, round MD plate, and 
large head. The sculpture is very characteristic, consisting of more or 
less concentrica l ly  arranged tubercul ated ridges, and there is a pecul iar 
pattern of the sensory can a ls  on the head.  There can be  n o  doubt 
that  th is  form, which H eintz ( 1 937) has mentioned as  " Rotundaspis " , 
is identica l  with Actinolepis, recently described by Gross (1940) from  
t h e  Heterostius-deposits in  t h e  Balt icum.  Accord ing to Gross' figs. , i t  i s  
a l so  obvious tha t  the AVL + SP + I L fragments which H eintz described 
( 1 929, l) as " Plataspis " , must be  regarded as body-plates of  the same  
form.  A ctinolepis i s  probably characteristic of t h e  upper part o f  the 
Lykta Division . 

Fragments of other types of Arth rodirs, belonging to the  Brachy
thorasia ,  occur quite abundantly in  the Wood Bay Series, but are as 
a rule only represented by smal ler fragments or  indeterminab le  plates.  
Some, however, a re large and th ick, indicating the presence of  large or 
even very large Arthrodira .  Only a few fragments could be determined 
as  belonging to the  fami ly  Homosteidæ and poss ib ly to the genus 
Homostius or c10sely related forms.  One fragment belongs to the 
genus Angarichthys, a form ear l ier  only known from Siber ia  (Obrucev 
1 927) .  Some fragments of  Heterostius have also been collected. The 
occurrence of typical Homostius and Heterostius i s  mostly l imited to 
the uppermost parts of the  Stjørdalen Division (grey layers), whi le  
A ngarichthys- and Homostius-I ike forms were found  as low down as  
in  the Lykta Division.  As a who le ,  i t  is  evident that  the Arthrodira 
play a very great part in  the  fauna of the Wood Bay Series. 

No certain remains  of  Acanthodi i ,  other Elasmobranchi i ,  Chondrostei 
or  Dipnoi are hi therto found in  the deposits from the Wood Bay Series. 
Reversely the representatives of the Crossopterygi i occur quite abundant ly ,  
but are l im ited to the so-cal led «Porolepis " type. The rectangular scales 
of th is  type occur in  a l l  sizes and forms in  a great num ber .  A num ber 
of  jaws and head-fragments, part ly with wel l  preserved neurocran ium ,  
have been col lected i n  1 939. Dr. Jarvik, who  is  going to describe these 
forms, supposes that  the name " Porolepis" represents a number  of very 
d ifferent forms, only showing a resemblance in  the shape of the scales 
and in  the sculpture of the surface .  

The Lower Limit of the Wood Bay Series. 

While the borders between the single sub-divisions of the  Wood 
Bay Series are somewhat indist inct, i t  is  possible to indicate the l ower 
l imi t  fa ir ly exactly ,  petrograph ical ly as wel l  as faunistica l ly .  The contact 
with the underlying Red Bay Series is h itherto known in three loca l ities: 
the south side of  Liefdefjorden, west s ide of Bockfjorden, and south 
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side of Sigurd fj el let west of  the head of Woodfjorden.  The fi rst and 
l ast local i t ies were discovered by A.  Hoel ( 1 9 1 4) .  I t  is ,  however, only 
a t  Von breen ( = Hoffnung Glaeier), south of  Sigurdfjel let that  we can 
state with certa inty that the Red Bay Series is normal ly covered by 
the Wood Bay Series. The contact is found at  the foot of  Sigurd fjel le t  
about 5 km from the fjord (Fig. 6) . The layers general ly  d ip  towards 
the south-east, sl igh tly near the fjord, gradually becoming steeper 
further west. The lowest part of  the Kapp Kjeldsen Division consists 
of  red sandstones resting conformably on the greyish-green sand
stones, which on the top, conta in layers of quartz-conglomerate . These 
l ower red layers h ave a relatively rich and pecul iar  fauna, and may 
prove to be a separate sub-div is ion .  Especia l ly characteristic of  these 
l ayers is  a comparatively large and flat Pteraspid,  wh ich systematical ly  
no doubt l i e s  near  to the large Pteraspids from Ben N evis in the 
Red Bay Series. They have a rather coarse sculpture and are to some  
degree reminiscent of Doryaspis from the Lykta Division, bu t  probably 
without being closer rel ated to the l atter. A num ber of  smal l  and large 
Cephalaspids were l ikewise found, and especially abundant were the 
smal l  or  somewhat  larger Boreaspis forms.  (We may add that both 
speeimens of B. rosfrafa St. were col lected here in 1 9 1 1 ). Also 
Benneviaspis, a typieal Red Bay fossil ,  was found here i n  1 939. 

In the greyish-green d ivis ion on ly a few fossiIs were found .  From 
th is  plaee, however, we have fossi Is from H oel 's expedit ions in  1 9 1 0  
to 1 9 1 2. The fossi ls col lected by H oel and by us are qui te identical, 
main ly being represented by a pecul iar, narrow, relat ively smal l  
Pteraspis sp. wi th  a large and flat, a lmost rectangular rostrai d iv is ion .  
In addit ion some sh ie lds of Homaspis nitidus (Kiær) were found here .  
The same form i s  also known from Ben-Nevis ; Homaspis i s  in  real i ty 
a guide-fossil for this division, leaving no  doubt that the grev layers 
belong to the Red Bay Series. 

The thickness of the grey ish-green sandstones may amount  to a 
couple of hund red metres. To the west occurs a red-brown coarse 
conglomerate without any d istinet strati fication .  It consists of quartzite 
and gneiss. The conglomerate evidently belongs to the Red Bay Series . 
Unfortunately we could not ascertain whether the grev sandstones nor
m al ly rest upon the conglomerate. The eonglomerate is farther west 
separated by a fault l ine from the metamorph ic  H ecla-Hoek rocks. 

B o c k fj o r d  e n .  On J uly 27th we went ashore on the west side 
o f  the middle part o f  Bockfjorden .  A ful l  account !of the geological 
condit ions there would require a far more thorough investigation, we 
shal l  therefore confine ourselves to g ive a summary only of the ob
servat ions made during our short stav .  

Already at a d istance our attention was drawn to the red colour of  
the rocks in  the shore-section at the  point of the headland ( loe .  No .  5 
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Fig.  6. 

Vonbreen (= H o ffnung Glacier) and Sigurd fjel l e t seen fro m the sou th .  One can see 

the l i mi t  between the Red Ba y Seri es  ( Re) and the Kapp K jeldsen Division (K j) of  the 

Wood Bay Se des, and  the faul t  bet ween the Red Bay deposits and H e cla Hoek ( H . H .) .  
E - the vol canic  mas s at the  top of Sigurdfje l le t  (Norges Svalbard- og 

Isha vs-u ndersøkelser.  A i r  photograph N o .  OlD). 

on the map in Fig. 7). We found fossiIs, but they gave no indication 
as  to what series the  strata belong to. Further south ( loe. No. I) there 
are greyish-green sandstones with beds of  conglomerate ; scanty fossi Is 
i n  the grey sandstones show that these strata belong to the Red Bay 
Series .  At  Ioc. No. 2 we found a coarse red conglomerate s im i l a r  to 
those com mon in  the Red Bay Series. All three local i t ies lie on the 
shore, separated from each other by covered areas .  The posit ion of  
the  l ayers does  no t  indicate the sequence of  the rocks .  Further,  a l l  
these local i ties are  sepa rated from the  greyish-green sandstones forming 
the eastern s lope of  Germaniahøgdene. Accord ing to i t s  appearance, 
the la tter surely belongs to the Red Bay Series. In the north-eastern 
corner of  the mountain-s lope ( Ioc. No. 3) there is  a precipice consisting 
of  f1atlying, red beds. These rocks are bounded towards the greyish
green sandstones by a fault ,  which has the d irection N 25 W.  The red 
beds contain fossi Is belonging to the Wood Bay Series, more exactly to 
the undermost beds of  the Kapp Kjeldsen Division ,  found near Von breen 
on Sigurdfje l let .  Fossils from the same part of  the division were a lso 
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Fi g .  7 .  

Map of Bockfjorden .  K j  - Kapp Kj eldsen 

deposits .  Re - Red Bay deposits .  

HH - Hecla  H oek deposi ts. Local i t ies  1 
and 2 - Red Bay deposi ts. Local i t ies 3 

and 4 - basal layers of the Kapp Kje ldsen 

Div is ion .  5 - probable Red Bay deposi ts. 

found in detached pieces on the 
shore (ioc. No .  4) . 

The beds of  the localit ies N os .  l 
and 2 and of  the mountain slope 
thus belong to the Red Bay Series ; 
the beds of  Ioc.  No .  3 to the under
most part of the Wood Bay Series, 
while the age of  the beds of  Ioc. 
No. 5 is unknown . More faults 
are probably present .  

Between Bockfjorden and Liefde
fjorden two borderlines can be 
c1ear ly seen from Bock fjorden : 
the one separating the red Wood 
Bay beds from the grey Red Bay 
beds ,  and the other the grey Red 
Bay beds from rocks of  a yel l owish 
colour (probably H ecla Hoek) .  
The last- mentioned border cuts the 
outermost part o f  the r idge north 
of  the glaeier north of  Germania
høgdene.  The border appears there 
as a steep l ine in  the mountain-s ide 
(Fig. 7) .  

The West Side of Woodfjorden. 

( Pl .  Il, Fig. 2.) 

From Liefdefjorden and inwards the west side of Woodfjorden 
consists of  strata belonging to the Kapp Kjeldsen Division . The layers 
largely .h ave a d ip of 10-20 degrees towards the SE. In the section 
along the fjord from Kapp Kjeldsen to Sigurdfjel let the layers are seen 
as fa irly horizontal l ines, with only sl ight undulations, in some places 
interrupted by faults .  About half-way up the m ountain-side a stripe 
of  greyish green sandstone i s  seen in the otherwise red rocks ; towards 
the south , in Risefje l la ,  th is  stripe wedges out. I n  the mountain-block 
north of Risefjel la  i t  is cut by three faults, further north of the Halvdan
dalen i t  disappears. 
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The Thickness of the Kapp Kjeldsen Division. 

In the mountains along the west side of  Woodfjorden the easi ly 
distinguishab le ,  pa le zone of  the Kapp Kjeldsen Division is  not  vis ible ,  
thus the sequence here does not  represent the youngest layers of  the 
Kapp Kjeldsen Division. This is also the case with Grevefjel let south 
of  Von breen . In the mountain-side south and south-east of  the head 
of  the fj ord the uppermost paler l ayers are present, and,  j udging from 
the d ip ,  their continuation seems to have been just  above the present 
top of  Grevefjel let .  Further, the layers in Grevefjel let seem to corre
spond approximately to the layers in Sigurd fje l let, the d ip being the 
same (sl ightly towards S E) and no  fault-I ine of  any grea t d imension 
seems to run between these mountains .  The sequence in Grevefjel let 
thus represents a lmost the whole Kapp Kjeldsen Divisjon .  I n  these 
nearly flat-Iying strata we therefore have a ·  possibility o f  measuring 
their thickness by the alt i tude o f  the peak. As the peak is 1 200 m 
above sea level , the thickness of  the Kapp Kjeldsen Division can be 
est imated a t  1 000- 1 500 m .  As guide-fossi ls for the Kapp Kjeldsen 
Division can be mentioned d ifferent Giganthaspis and Arctaspis forms 
(Fig. 4) .  

The East Side of W oodfjorden Inside 

Kapp Auguste-Viktoria. 

(P l .  I l ,  Fig. l ,  B. )  
The mountain-sides along the fjord consist for the greater part of 

red rocks of the Wood Bay Series. The layers, as a whole, d ip 
towards S E, the incl ination be ing 1 0-25 °. Owing to numerous faults ,  
however, constantly older and older beds are met with , southwards 
towards the head of  the fjord ,  the block south of  the faul t  plane being 
always relatively raised . The faults are very d istinctly seen where the 
mountain-side consists partly of  the Wood Bay Series ,  partly of  the 
Grey Hoek Series ( Fig. 9) , and also when the faults cut the uppermost 
pale zone in  the Kapp Kje ldsen Division ( Fig. 8) . I t  would have been 
interesting to map the exact course of at least some of  these faults ,  
but time d id not al low it .  We had to content ourselves with drawing 
them as they were seen in  the mountain-sides along the fjord (P l .  I l ,  
Fig. I ,  B )  and i n  the l arge val leys,  Verdalen land Stjørdalen ( Pl .  I l ,  
Fig. I ,  F ,  G) .  There seem to b e  two systems  o f  fau lt-I ines ,  one with a 
d irection about W-E (or a I i tt le S of  E) , the other d irected about N -S  
(o r  a l ittle E of  S) .  The  first-mentioned system correspond s  t o  the 
d irection of the outer part  o f  the val leys Verdalen and Stjørdalen ; 
these val leys have probably been form ed along fault-l ines .  The second 
runs  parallei to  the large faults l imiting the whole  Devonian area  in 
N orth Spitsbergen.  By c loser studies more faults may be found than 
those marked on the map and on the section. 
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Fig. 8. 

Scott Kelt i efje l le t  on the East coast of Wood fjorden .  E - volcanic rocks at the top 

of the mou ntai ns .  Gr  - Grey H oek deposits.  Ki - Kapp Kj eldsen deposits (the upper 
pale zone i s  l im ited by . . . . . .  l i ne) .  Ly - Lykta deposits. St  - Stj ørdalen deposits. 

- - - - - - Faults. x - the point where Del le and Føyn start ed the c l i mbing of Scott 

Kelt iefje l let .  1 - - Tavlefje l let .  2 - Purpurdalen .  3 - Wijdefjorden.  

( N S l U .  A ir  photograph N o. 437.)  

The Thickness of the Lykta-Division. 

Delle and Føyn cl imbed up the steep mountain-side to the western
most part of the lava-plateaus in Scott Keltiefje l let  (Fig. 8 x) .  The 
a l titudes were measured by a large aneroid barometer. The  decl ine of  
the  strata is largely 1 0- 1 5  o ,  towards SSE.  The layers in  the  lower part 
o f  the mountain-side belong to the Kapp Kjeldsen Division ; here Gigantha
spis was found.  The pale zone is  located between 2 1 5  and 335 m above 
sea-leve! . No guide-fossils were found in  i t .  On top of  these layers 
comes a zone of  rather th in-bedded red sandstone. At 475 m above 
sea-leve! begins a more coarse-bedded part o f  the sequence, conta in ing 
Arctolepis decipiens and Doryaspis. A comparatively r ich horizon 
was discovered about 840 m above sea-leve! .  The lower l imit o f  the 
lava was met  with a t  990 m above sea-leve! . (At 950 m above sea- level 
were two lava-dykes) . 
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Fig. 9. 

Sørl i fje l le t  on the East coast o f  Wood fj orden.  Verdalen to the lert, de l ta from Stjør

dalen to the right. In the background Wi jdefjord e n .  One can see from lert to right 

Vatnedalen l (on the map erroneously cal led Vassdalen) ,  Andredalen (2) and Fork
da len  (3). E - volcan ic  rocks at  the top of Sørli fj e l let. Gr  -- G rey Hoek deposits .  

Ly - Lykta deposits.  St - Stjørdalen deposits . .  - - . Faults. 

( N S l U.  Air photograph No. 443.) 

Thus 600-700 m of  the Lykta Divis ion are present here . The 
continuation of  the l ayers upwards must be studied somewhere e lse, 
for instance about 5 km further  north .  lf we had known exactly 
where the uppermost l ayers in  the d escri bed section were located i n  
t h e  sequence, we coul d  h ave  given t h e  thickness o f  t h e  whole Lykta 
Division .  With our present  knowledge of  the sequence, however, we 
cannot exactly determine i t, but we suppose that  not more than a 
couple o f  hundred metres are laeking in the section studied,  which 
thus inc ludes the main  part of  the Lykta Division .  Accord ingly the  
th ickness of  the  d ivision shou ld  be between 600 and 900 m. As guide
fossi ls must be  regarded the d ifferent speeies of  Doryaspis and A rctolepis 
( =  jaekelaspis) (Fig. 5 ) .  

3 
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The Thickness of the Stjørdalen Division. 

As seen on PI. I l ,  Fig. I, B this division was observed severaI places 
in the mountain s ide,  and we estimated the thickness to about 500 m 
(Fig. 9). As guide-fossils may be mentioned the smal ler Phlyctænaspids 
with curved ,  th in spines. A better knowledge of  the fauna may reveal 
other  guide-fossils . 

The thickness of the whole Wood Bay Series thus l ies between 2000-
3000 m. H oel and Holtedah l  previously reckoned it as being 3000 m. 

The East Side of Woodfjorden from Gråhuken 

to Kapp Auguste-Viktoria. 

( Pl .  I l ,  Fig. I ,  A ;  Pl .  I i I . )  
The outer part o f  the Andree Land (the peninsula between Wood

fjorden and Wijdefjorden (Pl. I ;  Pl .  I I I ) )  consists mainly o f  grey sand
sto nes and black arenaceous shales belonging to the  Grey H oek  
Series. I n  t he  upper parts of  the val leys which open out i nto Mus
hamna  and jakobsenbukta (Pl .  I l ,  Fig .  I ,  E) , rocks of  the Wood Bay 
Series are also seen. The layers rise towards the interior of  the  
peninsula ,  and the yel lowish grey and red  uppermost layers of  the  
Wood Bay Series appear normally below the Grey H oek Series. 
From a distance we also observed other  areas with red rocks along 
the middle of  the peninsula ,  these areas presumably having been raised 
by faults. Time did not allow us to map the last-ment ioned areas. 

The strata in the outer part o f  Andree Land are rather strongly 
folded.  The shales have a cleavage , which is most of  ten inc l ined in 
relation to the bedding planes. The fold ing axes run approximately 
NS. This stronger folding may be due to the rocks being more yie lding,  
but we tind i t  more pro bable that the fold ing pressure has  actual ly been 
stronger here than in  the inner part of  the fjord. We observed the 
same sort o f  cleavage on the north side o f  Reinsdyrflya, where the 
rocks belong to the Wood Bay Series. 

As the folding axes are NS, the section a long the fjord will l argely 
show the incl ination of  the folding axes. They appear to be fairly 
horizonta l .  I rregularities in the section may be due to the d irection o f  
t h e  folding axes n o t  quite coincid ing with t h e  coast, but forming an  
acute angle to it. Th i s  is the case between j akobsenbukta and  Kapp 
Auguste-Viktoria. 

Especi al ly strong fold ing is seen in  jakobsenbukta, where the  
strata are  a lm os t  vertical (PI. I l ,  Fig. I ,  E) . A steep posit ion of  the  
strata is ,  h owever, com mon al l  a long the shore outwards to Gråhuken 
(PI. I l ,  Fig. l ,  D) .  
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Owing to numerous faults in  the inner part of Woodfjorden we 
might expect faults in  the outer part of the peninsula also. It is, 
however, d i fficult to observe faults in the Grey H oek Series, as this 
series neither shows great variations i n  colour nor a t  the present can 
be d ivided into zones on a faunistic basis .  

The Fauna in the Grey Hoek Series. 

The Grey H oek Series is  mostly very poor in  fossi ls, and those 
which occur are orten badly preserved on  account of  the secondary 
cleavage o f  the rocks. The fauna consists chiefly of  lammelibranchiats, 
gastropods and ostracods ,  while fish-remains occur seldom. In addit ion 
plan t-fragments have been recorded from d ifferent parts .  

Quenstedt ( 1 926) described the fol lowing mol luscs : Ctenodonta ex. 
a ff. Maureri, Nucula sp. ,  Montanaria sp. ,  Myalina nordenskiOldi, Myalina 
(Nathorstella) semiplicata, Avicula (Leptodesma) sp. Bellerophon 
(Bucanella) sp. and Palaeotrochus aff. praecursor. Solle ( 1 935) mentioned 
ten new species of  Ostracods.  A number of  fossi ls collected on  Vogt's 
expedit ions, both of  lammelibranchiats and ostracods are, however, not  
yet  described . 

The fish fauna  has been better investigated . I t  consists a lm ost 
exclusively of  d ifferent forms of  Arthrodira . First the Phlyctænaspida 
( = Acanthaspida) a re represented by at  least five species : Huginaspis 
brøggeri H tz.  and Mediaspis problematiea Htz. ,  Arctolepis sp .  ( = jaekel
aspis sp. )  and two d ifferent Monaspis sp .  

Petalychtida are represented in  the Grey H oek Series by at least  
one speeies of  Lunaspis : L .  arctic us (H tz . )  

Of  other fishes only some Porolepis-shales were d iscovered i n  
Grennadalen, Woodfjorden, and a l s  o some poorly preserved fragments 
of  other Crossopterygians .  

Wijdefjorden. 
(Pl .  I ;  P l .  I l, F ig .  3 ;  Pl .  I l l . )  

We spent 7 days investigating Wijdefj o rden (from 3/S to 10/S ) .  First 
we visi ted Vestfj orden making collections on both sides as far north 
as  to Kartdalen along the W-side .  Later on we i nvestigated Sjettedalen 
(Sixth Valley), Andredalen (Second Valley) and Vatnedalen ( Lake Valley) . 1  
A l l  t he  excursions were short and more or  less casual . During the  prepara
tion o f  geological maps and sections, the a ir  photographs from N orges 
Svalbard- og I shavs-undersøkelser were of  very great va lue rendering sti l l  
more help here than was the case in  other and better investigated districts. 

l On the map and sect ions ( Pl .  I l ; Pl .  I l l) erroneou3ly cal led Vassdalen .  
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East Side of Vestfjorden and Gråkammen. 

The mountains a long the fjord and val ley itse l f  consist of red 
deposits o f  the Wood Bay Series (Fig .  1 0) .  The layers are mostly 
situated more or  less horizonta l ly ,  with a dip about 5- 1 0 0  towards 
the  south.  According to the fossi Is col lected here,  the greatest part of 
the deposits belong to the Lykta Divis ion .  Two more or  less EW-running 
fau l ts can distinctly be seen in  the mountain-sides.  The  one more 
to the south runs through Hagenda len .  Lowest in the mountain
side south of th is  fau l t  one can see the uppermost parts of  the Kapp 
Kjeldsen Division ,  formed of grey ish green sandstones with some red 
zones .  Here the guide-fossi l  A rctaspis was col lected .  Around Frøysneset 
the d ip i ncreases as  the l ayers form an  anticl ina l  between Frøysneset 
and Kapp Petermann .  This anticl ina l ,  however, displays a somewhat 
i rregular arrangement of  the l ayers. At Frøysneset A rctaspis was a lso 
collected .  The deposits in the anticl i na l  are remin iscent of those in  the 
uppermost zone of  the Kapp Kjeldsen Division ,  but ,  owing to a more 
com mon presence of  the green ish l ayers, display a somewhat pa ler 
colour than in  Woodfjorden , and  are th icker. 

A more continental character of  both the Kapp Kjeldsen and the Lykta 
D ivisions seems more d istinct in Vestfjorden than in Woodfjorden.  
The conglomerates conta ining pieces of  sha le  and sandstone are more 
common .  Ostracods (Leperditia) ,  which were relat ively comm on in  
a l l  parts o f  the  deposits in  Woodfj orden , were not found a t  a l l  i n  
Vestfjorden .  

The highest po in t  on  the  peninsula i s  cal led Gråkammen .  ane 
may see ,  even at a long d istance, tha t  the  grey deposits on  i ts top l ie  
conformably on the yel low-colou red zone ,  wh ich forms the top layer  
of  a bril l iant ly red series. Even without fossi Is one can a t  once determine 
that we here have to do  with the deposits of  the  Grey H oek Series 
Iy ing on the uppermost part of  the  Stj ørdalen Divis ion .  And the fossi ls 
col lected here by Vogt's expedit ion in  1 928 completely confirm this 
opinion. I n  the  grey l imestone  775 m on Gråkammen was found 
exactly the same fauna as  the  one we col lected in the innermost part 
o f  J akobsenda len .  I t  consisted of large Arthrod ira ,  Homostius and 
Heterostius, isolated Porolepis scales, besides l ammelibranchiats ,  Ostra
cods, and Gastropods. 

To the east the purple and grey l ayers on Gråkammen are l im ited 
by a NS running fault ,  which is d istinctly seen from  the sea north of 
Kapp Petermann .  J udging by. their appearance the deposits E of th is  
faul t  be long to the upper part  of the Kapp Kjeldsen Division .  The faul t  
is  very distinct a lso in the  air-photographs  (Fig. 1 0) .  
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Fig. l O. 

East coast of Vestfj orde n .  Farthest to the right Bryndale n .  The top above it - G rå
kammen (Gr . ) .  The val Jey to the le ft - Jørgensendalen .  Below it - Tysneset.  
Farthest to the left Frøysneset is  partly seen. In  the background - Austfj ord en .  

Gr  - Grey H oek deposi ts.  Kj - Kapp Kje ldsen d e posits .  Ly - Lykta depos its. 

St - Stjørdalen depos its. - - - - - Faults. (N S I U .  Air  photograph No. 08 1 . ) 

judging by the posit ion o f  the  layers, the Stjørdalen Divis ion 
deposits below Gråkammen ,  hardly l ie concordant  on the Lykta Divis ion 
deposits ,  which form the sides of  the val ley.  Probably the Gråkammen 
deposits and those below it form a sunken block, which thus also from 
the west must be l imited by a fault. Unfortunately we had no t ime to 
investigate this matter. 
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West Side of Vestfjorden. 

( Pl .  I l ,  Fig. 3, A ;  Pl .  I l I . )  

The mountain-sides along the fjord are forrned of the layers of the 
Lykta Division. Guide-fossils ,  Doryaspis and A rctolepis ( = jaekelaspis) , 
have been collected in great numbers i n  some of  the localit ies. We may 
especia l ly mention a horizon on Errol Whitefj ellet named after a member 
of  the expedition ,  Dr. E . L Wh ite. Here an  unusually rich laver  was 
discovered , and hundreds of  Arctolepis and Boreaspis, and some complete 
Doryaspis, were collected .  The layers dip moderately towards the south 
(ca. 1 0 - 1 5 °) .  In the inner part of Landingsdalen one can see the 
u ppermost, pale-coloured layers belonging to the Kapp Kje ldsen Divis ion.  
We may thus assurne  that there runs a fault  along the Landingsdalen. 

West Side of Wijdefjorden North of Vestfjorden. 

(Pl. I l , Fig. 3 ,  B, C ;  PI. I l ! .) 

The south side of  Kartdalen consists of horizontal layers o f  the 
Lykta Div is ion .  I t  seems probable that  there runs a fault a long the valley, 
as  its north-side is  forrned of strongly red layers with yellow-grey zones 
on the top - in other words  by the upper part of the Stjørdalen Division . 
The dip is 25 ° towards the north . 

The transition from the Wood Bay Series to the Grey Hoek Series 
is  seen farther north , along the shore between Kartdalen and Sjettedalen.  
The layers d ip towards N E. I n  Wijdefj orden the yellow-grey zones 
on the top of the Stjørdalen Divis ion pass d i rectly into the grev-black 
layers of the Grey Hoek Series, without the red pass age-be ds between 
them as is  the case in  W oodfj orden . 

I n  Sjettedalen about 5 km from the sea,  we observed red l ayers lying 
below the gre y ones with strike N 40 0 W, and d ip about 25 ° towards N E. 
I n  the same district a fault was observed with direction about N 20 0W. 

Along Purpurdalen there certainly runs a fault, as in  the further
most part of the valley the Grey H oek layers are placed on the south 
side and the upperm ost layers of the Wood Bay Series on  the north 
side. I n  the innermost part of  the valley the mountains are fo rrned 
of  red sediments. From the ship we could see, according to the colour 
of  the deposits , that even so old layers as  the uppermost parts of the 
Kapp Kjeldsen Division were represented here .  Between Purpurdalen 
and Skamdalen (Short Valley) one can see a distinct fault  running in 
an  E-W direction .  The marked d ifference i n  colour makes this fault 
especial ly conspicuous.  

In Skamdalen the conditions seem to be very clear .  The layers 
rise in  an inward di rection ,  and the strongly red laver can be  seen on  
the  north s ide  of  the  valley, normal ly covered by Grey H oek layers . 
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Fig. 1 1 . 

Tavlefje l let  on the West coast of Wi jdefjorden. E - volcan ic  rocks at the top of 

Tavlefj e l let. Gr - Grey Hoek deposits. Wi - Wijde Bay deposits. X - Scott 
Keltiefje l let  on  the East coast of Woodfj orden .  (NS IU .  Air photograph No. 044.) 

The Wijde Bay Series. 
(F ig .  1 1 , 1 2 ;  Pl .  I ;  Pl .  I l, F ig .  3,  B ,  C, D, E;  Pl .  I l L) 

The deposits belonging to the Wijde Bay Series form a stripe 
about 25 km long and about 5 km broad along the shore from Tavle
fjellet (The Table Mountain) (Fig. 1 1 ) to Vatnedalen (Lake Valley) ( Fig. 1 2 ;  
PI .  I ;  PI .  I l ,  Fig. 3 ;  PI .  I l l ) .  The stripe is  paralleI to the d irection o f  the 
folding-axis, which here runs about NS and forms a syncl ine.  On the 
cross-sections from Andredalen and Vatnedalen (PI .  I l ,  Fig. 3 ,  D ,  E) one 
can see that the l ayers dip towards E (Fig. 1 2, 1 3) .  The Wijde Bay Series 
as a whole consists of grey sands tones, which can be dist inguished from 
the  Grey H oek Series by their somewhat l ighter colour. At present i t  is  
impossible to point  out any special layer which might be regarded as  
the l imit  between these  two series, as the t ime for investigations in  
the fie ld  was  too short. The l imit  on the map is  therefore made by 
way of  an estimate. The fossils which a l low us to divide the Wijde Bay 
Series from the Grey Hoek Series were found mostly along the shore 
south of  Andredalen.  

The Fauna of the Wijde Bay Series. 

As pointed out by Heintz in 1 937, three earlier exped i tions have 
collected fossi Is from the Wijde Bay Series ( Hoel in  1 9 1 2, Vogt in 
1 925 and 28) . But as a whole the number of  fossiIs from these parts 
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Fig. 1 2. 

West coast of Wi j defjorden seen from South to North .  l - Vatnedal e n .  2 - Vogt
da len .  3 - Gråhuken .  4 - Reinsdyrfl ya.  Gr  - Grey Hoek deposits.  Wi - Wijde 
Bay deposits . . . . . .  The approximate l imi t  between the Grey Hoek and  Wi jde Bay 

deposits.  (N S I U .  A i r  photograph N o. 06 1 .) 

of Wijdefjorden is scarce, and  the fossi ls themselves are mostly re
presented by isolated scales, plate-fragments, and  the l ike .  

The Psammosteid fragments must be regarded as the most charac
teristic fossi l  for the Wijde Bay Series. At present they cannot be 
determined more in detai l ,  but they a l l  belong, so far as can be seen, 
to one and the same type. Psammosteid fragments were earl ier known 

BockQ. \.V"ood Fj o rden Sor l i fj e l l et 

IHjjWii� Kapp Kjeldsen Div is ion .  _ Lykta Divis ion.  � S 

Fig. 1 3. Section across the Devonian 
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both from Vatnedalen and Andredalen , 
and \Ve also found them in the same 
localit ies. Especial ly one specimen,  found 
in debris in  a small  stream running some
\Vhat south of Andredalen , is of consider
abie interest. I t  consists o f  a number o f  
quite large fragments of  Psammosteid 
plates, inbedded in  ferrugineous rock , very 
s imi lar to those known from the Fiskekløfta 
local i ty in  Mimerdalen ,  Bil lefjorden .  The 
corresponding deposits were later d isco
vered in  situ higher up on the mountain-side 
south and north o f  Andredalen .  

Scales o f  Crossopterygians,  belonging 
to Rhizodontids, are probably also charac
teristic of  the Wijde Bay Series .  Smaller ,  
round scales of this type were ' earl ier 

Fig .  14 .  

Shie ld  of a fish ,  probably belongi ng 

to the Pteraspidomorph i .  Ca.  x 0,75 .  

Short  section south of  Andredalen .  
Collected on Th. Vogt's 

expedit ion 1 925. 

collected from different localit ies, belonging most probably to the Grey 
H oek Series. Thus,  for instance, i n  1 925 on the highest point of  Hugin
dalen a number o f  small scales o f  this type were collected by Vogt's 
expedition ( 1 925) . We found some uncerta in fragments in  J akobsenbukta 
and Jakobsendalen and in  the innermost part of Verdalen.  The Rh izo
dontid-scales found in  Wijdefj orden near Andredalen are however much 
larger ,  s imi lar to those in Fiskekløfta, and were partly imbedded in the 
same ferrugineous rocks .  From the Wijde Bay deposits are also known 
large Crossopterygian teeth very s imil::fr to those known from Fiskekløfta .  

From the same layers between Vatnedalen and Tavlefjellet are also 
reported three fragments of  Anthiarchi ,  which according to N ilsson ( 1 94 1 )  
belong to Asterolepis, the one probably being closely related to A .  save
soderberghi from Gr6nland . I n  addition also fragments of Arthrodira are 
recorded from the Wijde Bay Series from various localit ies. They al l  
belong to  the large Brachythorasi .  No representatives of Phlyctænaspida 
have hitherto been recorded from the Wijde Bay Series .  Some of  the 
fragments may with more or  less certainty be determ ined as Heterostius 
or Homostius. Especially pieces of the long, narrow front  part of the 
A L  of  Heterostius are qommon.  Fragments of  Homostius are more un
certa in .  In Heintz '  paper of 1 937 he  regarded fragments of  Heterostius and 
Homostius as very characteristic o f  the Wijde Bay Series .  Correspondingly 

Tav l e Fj e l l e t \.oIij deFj. 

Jrdalen  Division. � G rey Hoek Series. _ Wijde Bay Series. 

,equence of NV, Spitsbergen. 
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he also erroneously regarded the Gråkammen deposits as belonging to the 
Wijde Bay Series .  As is  now known Heterostius and Homostius already 
occur in the upper parts of  the Wood Bay Series, and thus cannot be 
regarded as  guide-fossil s  neither of  the Wijde Bay Series nor of  the Wood 
Bay Series. I t  is  most probable that the species which occur in  the 
Wood Bay and Wij de Bay Series are d ifferent. But at present we cannot  
determine them more definitely and thus cannot use them as guide-fossl is .  

A dubious HQlonema fragment was col lected in  1 939 near Andre
dalen .  From Fiskekløfta is  als o described a Holonema form (Heintz 
1 935) . Final ly we must mention a very remarkable fossil , original ly 
col lected by Vogt 's expedition in  1 925 south of Andredalen in  the coast 
section .  We visited the same local ity, and a large number  o f  these fossi Is 
was brought together.  They display symmetrica l ,  4 to 7 cm long ,  ovoid 
shields (Fig. 1 4) ,  cut straight off posteriorly. To th is  part a remarkable ,  
a lm ost  triangular small portion is attached .  The sculpture is  formed of 
radiating l ines ,  running from the  median-posterior part, and  of concentric 
lines, runn ing parallei to the outside margin .  The fossi Is were found in 
black shale ,  and practical ly nothing of the shield-substance is preserved.  
I t  is  very d ifficult to determine the rea l  n ature o f  these forms. Most 
probable ,  however, we have here to do  with some aberrant form of 
Pteraspidomorphi ,  related to real Pteraspids .  

In addit ion to these fish-fragments, from various parts of  the Wijde 
Bay Series ,  are known l ammel ibranchiats, ostracods and plant-fragments. 
None o f  these fossi Is are yet determined,  except the plants which are 
described by Høeg (1 942) . 

The Thickness of the Grey Hoek and the Wijde Bay Series. 

To calculate the thickness of  the Grey H oek Series from the 
condit ions in the outermost part of the peninsula: between Woodfjorden 
and Wijdefjorden is very d i fficult, the deposits being very strongly folded .  
Our insufficient knowledge of the fossi Is and ,  at least  at the moment ,  the 
absenee of guide-fossi ls ,  complieate a division of  the series .  I n  the district 
between Skam dalen and Forkdalen . however, the  condit ions are pro babl y 
such as to make it possible to subdivide the series on a petrographical 
basis and to calculate the thickness of  the whole  deposit .  It seems most 
pro bable that the whole Grey H oek Series is  represented in this d istrict. 
The lower l imi t  can be observed in  Skam dalen ,  and  the layers of  the 
Wijde  Bay Series form the  highest part  of the  mountains (Fig. 1 1 ) .  The 
very top of the mountain consists, however, of  horizontal lava-beds o f  
Cretaceous age forming a plateau .  The  geological condit ions here are 
quite s imple .  From the ship we noticed that the grey-coloured layers 
are dominant in  the lower part of the Grey H oek Series, and the 
black layers in the upper part .  I t  seems apparent that near Gråhuken 
i tself mostiy the upper black part of the series is  represented. 
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Fig.  15. 

Lykta - on the East coast of Dicksonfj orden.  In the background : l - Sophus Liefje l let .  
2 - Abeltoppen.  3 - Nathorstdalen .  4 - Citadellet .  5 - Kul mdalen.  C - U pper 

Carboni ferous deposits (Cyathophyl lum l imestone). Cu - Culm deposits .  E - Volcanic 

rocks. Kj  - Kapp K jeldsen d eposits. Ly - Lykta deposits . . . . . .  The a pproximate 

l imi t  between Kapp K je ldsen and Lykta :deposits.  (NS I U .  Air photograph No. 59 1 .) 

The thickness of  the Grey H oek Series is no  doubt much less 
than that o f  the W ood Bay Series.  As far as  we can concIude i t  is 
hardly more than 1 000 m .  

The Wijde  Bay Series i s  sure t o  b e  o f  a sti l l  lesser thickness, and  
we estimate i t  to about  500 m .  

One may notice that our  estimate d iverges strongly from those 
earl ier proposed . A .  H oel and O. Holtedahl  calculated each of  these 
series to be about 2000 m in  th ickness. 

Remarks on E. Schenk's determination of the 

Wijde Bay Series. 

During the summer of 1 936 E. Schenk made some geological in
vestigations on  the outer part of  the pen in  sula between Woodfjorden 
and Wijdefj orden (Andree Land) .  I n  h is  paper ( 1 937) h e  pointed out 
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that accord ing to h i s  opinion the Wijde Bay Series is situated b e t w e e n  
the  Wood Bay Series and the Grey H oek Series. H e  based the conclusion 
mostly on the petrographical character o f  the rocks. Our investigation 
both of fossi Is and geological relations (see Fig.  1 3 ;  PI. I l ; PI . I l l )  shows 
cIearly that the opin ion ,  advocated by H oel ,  that the Wijde Bay Series 
i s  younger than the Grey Hoek Series, i s  the correct one .  Schenk has  
probably determined the lower, paler portion of the Grey H oek Series 
as Wijde Bay Series. As early  as  in  1 937 H eintz pointed out that 
Schenk's determination is incorrect. He then, however, based his opinion 
mostly on fossil material ,  regarding the l ight greyish yellow sandstones 
on Gråkammen and other parts of  Wood fjorden and Wijdefjorden as 
belonging  to the Wij de Bay Series. As  mentioned above our investigation ,  
however, has shown that this assertion of  Heintz is erronous and that  
the greyish yellow deposits with Homostius and Heterostius i n  real ity 
form the passage-beds between the Wood Bay and the Grey Hoek Series. 

Vogtdalen. 

Between Vatnedalen (Lake Valley) and Gråhuken is situated a very 
distinct vaI ley, which hi therto has had no  name (Fig. 1 2 ;  PI .  I l ,  F ig .  3 ,  C ;  
P I .  I l l ) .  After a conferance with the Svalbard office we proposed to 
name this valley " Vogtdalen " (Vogt VaIley) in  honour of Professor 
Th .  Vogt, who in  1 925 and 28 made very important investigations i n  
Wijdefjorden .  

Coming from Gråhuken southwards a long the west . s ide of  Wijde
fjorden one may easi ly take this valley to be Vatnedalen especially 
as it contains a lake which is larger than the  one in Vatnedalen .  The 
names Andredalen (Second VaIley) and Sjettedalen (Sixth VaIley) are 
thus in  reality m isleading as  Vogtdalen has ear l ier  not been counted . 
Vogtdalen , however, is a lmost as large as any o f  the other valleys 
and natural ly  must also be reckoned. 

When coming northwards, however, i t  is impossible to m istake 
the valleys. Among others Tavlefjellet ,  s i tuated between Skamdalen 
and Forkdalen ,  has a very characteristic out l ine and may eas i ly be 
recogn ized. Moreover, with the a ir-photographs from N orges Svalbard
and I shavs-undersøkelser it  i s  not d ifficuIt to tind the right names .  

E .  Schenk has m istaken the valleys. This i s  eas i ly ascerta ined i f  
one compares h i s  map with the air-photographs ,  and a comparison 
with our geologi ca I map shows the same.  His " Seetal " is not  the real  
Vatnedalen but Vogtdalen ,  h i s " Andreetal " (misunderstood for Andredalen) 
i s  in reality Vatnedalen and his " Purpur Tal " is Forkdalen . 
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Fig. 1 6. 

The Mounta in-s lope north of the valley Grønhorgcta len.  (A) Photography (Føyn). . 

(B) Sketch. - - - - - Fault- l ine .  

Isfjorden. 
(P l .  l ;  P l .  I l l ) .  

The Devonian deposits in  I sfjorden are found in the inner parts 
of  the smal ler  fj ords which run from Is fjorden in  a more or l ess 
northerly direction : Ekmanfjorden, Dicksonfjorden , and Bil l e fjorden 
(Pl .  I ;  P l .  I l l ) .  Dicksonfjorden and Bi l lefj orden have been visited by  many 
earl ier expedit ions ; in Ekmanfjorden,  however ,  only one expedit ion has 
earl ier done any work (Gripp in  1 924) . Our investigation was mostly 
concentrated on Dicksonfjorden and Ekmanfjorden.  

Dicksonfjorden. 

The Devonian strata in D icksonfjorden (Dickson Bay) were described 
by A.  G .  N athorst ( 1 9 1 0) .  He has also published a section showing the 
east-side o f  the inner part of  the fjord. The red sandstones of  Devonian 
age are more or  l ess horizonta l ,  but as a whole with a s l ight d ip towards 
south. From Mt. Lykta and southwards they are unconformably covered 
by the white Cyathophyl lum l imestone of Upper Carboniferous age 
(Fig. 1 5 , 1 7) .  
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The E .N .S .  expedit ion collected fossi ls around the inner part o f  
t he  fj ord between the  5 th  and 1 3th of  j uly ,  t ha t  i s  to s ay  before we  
had  visited Woodfjorden and before the  divis ion of the Wood Bay 
Series was undertaken . Already here, at  an  early stage , we found out ,  
h owever, that the deposits conta in ing Giganthaspis and Arctaspis were 
si tuated below the deposits with Arctolepis and Doryaspis. 

Corresponding to the condit ions in Vestfjorden (Wij defj orden) i t  
was apparent that the continental character of  the deposits i s  more 
cJearly seen here than in  Woodfjorden.  The sandstone layers are 
often more massive than those in  the Woodfj ord, and the layers of 
the shale-conglomerates are very abundant. I n  addition the Ostracods 
are hi therto not recorded here. Quartz-conglomerate has been o bserved 
in  Grønhorgdalen in  layers belonging to the Kapp Kj eldsen Divis ion.  
I n  th ree places i n  the mountain-sides the posit ion of the  layers seems  
to  show current bedding on a very large scale (delta-deposits) , namely : 
i n  the mountains to the west of Dicksondalen (Dickson Val ley) ,  i n  
Stjernspetzfjel let north of  Dicksondalen,  and fina l ly  in Sophus Lie
fjel let on the north side of  Nathorstdalen (Nath orst Valley) .  It seerns ,  
however, not excJuded that  these quite indistinct structures may be the 
resuIts of tecton ical d isplacements .  

The greater part  o f  the deposits on both s ides of  the  innermost 
part of  Dicksonfj orden contains the fossi Is characteristic of the Lykta 
Division . Arctaspis was ,  however, d iscovered in  many places in debris  
in the lower part  o f  Lykta and in mountains farther  north . The transitional  
beds between the Lykta and Kapp Kjeldsen Divis ions are thus probably 
to be found near the base of  the  mountain .  I n  the inner part of Dickson
dalen the l ayers belonging to the Kapp Kjeldsen Division are situated 
higher up (Pl .  I l l ) .  This is the case on both sides of  the val ley.  On 
the east s ide Giganthaspis and Arctaspis were col lected east of the  
glacier in Grønhorgdalen ,  a val ley about 1 2  km ,  north of Lykta . On  
the  west side the same  forms were found in  Barmfjellet .  Arctaspis 
is a lso known from the north side of N ath orstdalen . The layers here 
form an antic l inal between Sophus Liefje l let  and Abeltoppen (Fig. 1 5) .  
At t h e  base of the  mountains in  t h e  last-mentioned local ity, as also in  
Grønhorgdalen ,  the green sandstones appear in  such numbers tha t  they 
completely dominate the deposi ts ,  the red layers occurring only sparingly. 
Accord ingly the mora ine i n  front of the glacier in  Grønhorgdalen is 
absolutely green .  We mentioned above that  in  Vestfj o rden the green 
sandstones occur more abundant ly i n  the upper part of  the Kapp Kjeldsen 
Division than i n  Woodfjo rden .  I t  seems that in Dicksonfj orden the 
increase of the green layers in relation to the red is sti l l  l arger. 

The mountain-sides along the east s ide of  the fjord (N athorst 's 
section) show the Devonian deposits more or less com pletely un
disturbed by foldings .  In Nathorstdalen one may see, however, that  



- 39 -

Fig. 1 7 .  

East coast of  Ekmanfj orden .  I n  t h e  background Dicksonfjorden .  1 - Lykta mounta i n .  
2 - Citade l le t  mountai n .  3 - N athorstdalen .  4 - Kulmdalen .  5 - H ugindalen.  

6 - Gangerolvfj el la.  C - Upper Carbon i ferous deposits (Cyathophyl lum 

l i mestone),  i n  the foreground with i ntrus ions of  volcanic rocks. 
Cu - Culm deposits. Ly - Lykta deposits. 

( N S I U .  Air photograph No.  378.)  

the deposits h ave been exposed by a folding,  which in  some parts is 
quite strong. The folding axis runs about N ca .  20 ° W. The tectonical  
disturbance i s  especia l ly distinct in  a district from the place where 
N athorstdalen turns south-west of Sophus Liefj el let and i n  a d i rection 
northwards behind Grønhorgdalen .  I n  various parts of  this d istrict 
one may find a qu ite steep posit ion of  the layers. I t  seems also prob
able that fold ing-faults h ave been forrned with the result that the iayers 
belonging to the Kapp Kjeldsen Division near Grønhorgdalen were 
pushed on  top of  the iayers o f  the Lykta Division (Fig. 1 6) .  H itherto 
we have not ,  however, made sufficient investigat ions to be ab le to state 
this with certainty. 

Ekmanfjorden. 

The E. N .S .  expedition visited Ekmanfj orden ( Ekman Bay) on the 20th 
and 2 1  st of August. Seen from the fjord the deposits in the m ountain-side 
seerned quite und isturbed (Fig. 1 7) .  The layers dip si ightly towards the 
south.  We made collections on the east  s ide o f  the head of the fj ord .  
Here the l ayers, according to the fossi ls ,  belong to the Lykta Division .  



- 40 -

Fig. 1 8. 

Mimerdalen and West coast of B i l l e fj orden .  1 - Estheria h i l l .  2 - Fiskekløfta. 

3 - Lykta mounta in .  4 - H ugindalen .  5 - Gangerolvfje l l a .  6 - Dickson

fj orden .  C - Upper Carboni ferous deposi ts (Cyathophyllum l imestone). 

C u  - Culm deposits .  Wo - Wood Bay deposits. - - - - - Fau l!. 

( N S l U .  Air photograph No. 0 1 6.) 

probably to its uppermost part. The occurrence of a remarkable 
Phlyctænaspid ,  Actinolepis, was very i nteresting ; i t  has recent ly been 
described by Gross ( 1 940) from Balt icum .  In Woodfjorden and Wij de
fj orden it has only se ldom been found .  In Ekmanfj orden ,  however, th is  
form seems to be com mon .  From earl ier expedi t ions i t  i s  known more 
abundant ly from Reinsdyrflya only. This form i s  apparently characteristic 
o f  the upper part of the Lykta Divis ion .  

The mountains west and north of the fj ord belong most  probably 
to the same divis ion .  On  the a ir-photographs one may observe,  however, 
that fu rther north-east towards Orsabreen (Orsa Glacier) the l ayers 
rise higher up, and in  the lower parts of the mountains the layers are 
o f  a l ighter colour ,  probably belonging to the Kapp Kjeldsen Divis ion.  
St i l l  further to the north the layers decl ine again .  

The Devonian i n  this part i s  covered with the marine U pper 
Carboniferous (Fig .  1 7) .  The carboniferous layers and the basaI leveI 
plain dip sl ightly towards the south , a lmost at the same angle as  the 
Devonian layers. 
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Billefjorden. 

The E . N . S . expedi t ion  vis i ted Bi l Jefjorden  ( Klaas  B i l l e n  Bay) on 
the  1 7th of August .  The  Devonian  deposits a re h e re ex posed a long  
t h e  s h ore and  i n  the  short  va l leys ,  runn ing  m ore o r  l ess perpen d i cu l a r  
to the  fj ord .  N a t horst  ( 1 9 1 0) d escri bed t h i s  l ocal i ty a n d  d e pic ted  a 
sect ion  o f  the  coast  fro m  Skansbukta  (Skans  Bay)  to M i m e rd a l e n  
( M i m e r  Va l ley) .  T h .  Vogt's expedi t ion i n  1 925 a l s o  v is i ted t h e s e  local i t ies 
co l lect ing fossi Is .  A l th ough being scarce,  the fo ss i l s  fro m  e a rl i e r  e x p e d i t i o n s  
( N athors t  and  Vogt)  a n d  t h o s e  col lected by  us ,  s h o w  t h a t  t h e  d e posi ts  
be long  to the Lykta Div is ion  [a m o n g  oth ers were fou n d  Doryaspis and 
Arctolepis (= jaekelaspis) ] .  Usual ly  t h e  fossi l s  are badly preserved , a s  
t h e  layers h e r e  are strongly fo l d e d  a n d  show stress c1eavage.  O n l y  t h e  
p l a n t- foss i l s  s e e m  to be we l l  p reserved .  T h e y  h a d  b e e n  co l lected before 
the E . N . S .  exped i t ion  came to t h e  B i l l e fj o r d ,  by H øeg's Spi tsbergen 
e x pedi t ion o f  the same year .  

A long  the  coast  the  str ike o f  t h e  layers  was somewhat  var iab le ; 
i n  o n e  o f  the  va l leys  7 k m  south o f  M i merdalen the  str ike i s  N N E . 
N o  foss i I s  we re fou n d  i n  t h i s  val ley .  

M imerdalen. 

M i m erda len  (Mimer  Val ley)  has been v is i s i ted a n d  s tud ied  by m a n y  
e x ped i t ion s .  N ath orst  s tud ied  t h e  geology a n d  col lected foss i l s  h e r e  i n  
l �82 ( N a t h orst 1 9 1 0) .  Based on  i n vest igat ions  m a d e  i n  1 9 1 7 , Ste n s i 6  
h a s  pu b l i s h e d  a geol ogical  m a p ,  secti o n s ,  a n d  a descri p t i o n  of  t h e  
q u i te com pl icated geological  cond i t ion s h ere ( S t e n s i 6  1 9  1 8 , l ) . F u rther ,  
T h . Vogt 's  exped i t ions  i n  1 925 a n d  28 \Ve n t  to  M i m erd a l e n ,  and  a 
l a rge n u m  ber of foss i I s  were brought  together  h ere .  T h e  geol ogical  
i n vest igat ion s made by  Vogt are o n l y  part ly pub l i shed  (Vogt 1 938, 4 1 ) . 
F i n a l l y ,  H øeg v is i ted t h e  loca l i ty  i n  1 939 a n d  col l ected a great m a n y  
p l a n t - foss i l s  ( H øeg 1 942) . 

T h e  E . N . S .  expedi t ion spent  o n l y  o n e  d a y  i n  M i m erdalen ( 1 8/8 ) ,  
a n d  dur ing  th is  s h ort  v is i t  we d i d  n o t  flnd a n y t h i n g  new o f  geol ogical  
i n terest .  

On the basis o f  the fossi I s  co l lected h e re by  ear l ier  exped i t ions ,  
o n e  can see,  h owever ,  t h at t h e  red d eposits  i n  t h e  outer  part  o f  the  
va l ley  are su re to be long to the  Wood Bay Series  ( Fig .  1 8) ,  probab ly  
to  t h e  relat ively h igh  part  o f  i t  (Stj ørda len Div is ion  ? ) ,  whi le  t h e  d e posits  
round the Esther ia  H i l l  apparent ly  corresp o n d  to the Grey H oek Series 
( Fig .  1 8 , 1 ) . Final ly t h e  Fiskekløfta l ayers must  be  rega rded as  equiva lent  
to  the  W i j d e  Bay Ser ies  ( Fig .  1 8 , 2 ) ,  proba b l y , h owever,  belongi n g  to 
somewhat  h igher l a yers than those  e x posed i n  W i j d e fj o rden . 

4 
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The Approximate Age of the Different Devonian Series 

in Sp itsbergen. 

As ment ioned above the age of  the  4 ser ies ,  i n to which the Down
tonian and Devonian i n  Spi tsbergen a re usual ly  d iv ided ,  has  been s o m e
w h a t  variously determ ined (see p. 1 2) .  I n  th is  c h a pter we s h a l l  try to 
est i m ate the ir  relative age,  based on  a better k n owledge o f  the fossi Is  
a n d  the  new stratigrap h ical  facts observed o n  t h e  E. N . S .  e xpedi t ion 1 939. 
At the same t ime we sha l l  com pare t h e  deposits in Spitsbergen with 

those k n own from other  co untries.  

The Red Bay Series. 

The E . N . S .  e xpedit ion v is i ted Raudfjorden for on ly 2-3 days ,  
a n d  t h e  col lection m a d e  there was rel at ivel y s m a l l .  T h i s  d i s triet, 
h owever, was fu l l y  i n v estigated by H oel 's  ex pedit ions in 1 9 1 0  and 1 1  
a n d  by Vogt's e x ped i tions  i n  1 925 and 28, and t h e  m ateri a l ,  which has 
a l ready been described ,  as  m ent ioned i n  the  paper of  Kiær a n d  H eintz  
( 1 935) , m a kes i t  poss ib le  to d iv ide  the w h o l e  series i n to a n u m  ber  of  
horizons .  Taking i n to considerat ion previous  descript ions  o f  C e p h a l a
spids  a n d  Porasp ids  fro m  t h i s  series ,  a n d  what  is known about  o ther  
Ostracoderms,  the whole  series,  accord i n g  to K i æ r, m a y  be d iv ided  i n t o  
t w o  pa rts : t h e  o l d e r  one,  especi a l l y  d i s t i n c t  o n  Frænkelryggen ,  being 
cal led  the " Frænkelryggen Divis ion " - a n d  t h e  younger one ,  c learly  
seen on  Mount  Ben N evis ,  the " Ben N evis  Divis ion " .  A l l  t h e  other 
local i t ies ,  where the Red Bay Deposits  have  been d i scovered ,  can 
without  great d i ffi

,
cu l ty be de te r m i ned a s  be longing to e ither  the one 

o r  the  other of these two d iv is ions .  

T h e  F r æ n k e l r y g g e n  D i v i s i o n . I t  i s  d i fficul t  to m ention any 
speci a l  guide-fossi l  for t h i s  ser ies ,  a s  h i th erto n o n e  o f  the  foss i l  genera  
i s  known sole ly from this  depos i t ,  a n d  a lso n o n e  occu rs i n  a l l  the  
h o rizons of  the d iv is ion .  ( Fo r  t h e  s ing le  h o rizons see K i æ r  a n d  H eintz 
1 935 . )  The most a b u n d a n t  forms are the m inute species o f  Poraspis 
( polaris, brevis, intermedia, subtilis, and elongata , from 25 to 40 m m  
long) ,  a n d  the n arrow-striped Anglaspis (heintzi, insignis). Dinaspis 
is ch aracteristic of th is  series ,  as a lso  t h e  m i n  ute a n d  prim it ive Pteraspis 
primaetla . Ctenaspis, on the other h a n d ,  is kn own th rough out t h e  whole  
Red Bay Series . Corvaspis i s  com m o n  i n  t h e  basal  layer  of the Frænkel
ryggen Divis i o n ,  but fragments are a lso known from the  lower hor izo n s  
o f  t h e  B e n  Nevis  Div is io n .  T h e  Cephalaspids  a r e  ful l y  represented  
especia l ly  i n  the youngest part  of  the Frænkel ryggen Divis io n ,  b u t  t h e  
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same speeies have also been collected in d ifferent horizons of  the Ben 
Nevis Divis ion. As a whole ,  one may say that  the Frænkelryggen 
Division is  characterized by more min ute forms.  The Poraspids ,  
Pteraspids and Cephalaspids occurring here are relatively smal l .  The 
most com mon fossiIs are indubitably Poraspis, Anglaspis and Cephala
spis, besides some new Pteraspis-forms. And in the oldest layers also 
Corvaspis and Phialaspis. 

The Pteraspids from the Frænkelryggen Division are unfortunately 
not yet described .  It i s  very likely that some of them may become 
usefu l  as guide-fossi l s .  I n  any  case it  is  certain t ha t  P.  primaeva i s  
known only from  this d ivision. I n  1 928 and during the last summer  
a num ber  o f  new Cephalaspids were collected on Frænkelryggen 
some of them were found in  its oldest part . When described they may 
prove to be valuable as guide-fossi ls .  

T h e  B e n  N e v i s D i v i s i o n is very weU characterized by the 
presenee of  special fossi Is ,  on ly known here. In the first range comes 
Homaspis, which m ust be regarded as an  exce l lent  guide-fossi l ,  being 
found in  many horizons o f  th is  division . Benneviaspis, Hoelaspis and 
Kiæraspis are also known from the  Ben N evis Division ,  but only from 
the m iddle part of i t ;  and Dictyaspis ( = Irregularaspis) - closely related 
to Dinaspis - appears, as far as is known , only in  the lower and m iddle 
parts .  A large num ber o f  Cephalaspids - among them some large and 
very large forms - have been found in  many of  the hor izons .  Pteraspids 
are also richly represented with a num ber of relatively large forms.  One 
of them ,  P. vogti, i s  known only from the basal layers of the Ben N evis 
Divis ion.  Also Protaspis occurs in  many horizons, whi le Poraspis is 
very rare, the larger forms only being present (rostrata, cylindrica and 
magna, from 45 to 62 mm) .  N ot a s ingle Poraspis from Frænkel
ryggen D ivision is known here. Ctenaspis on the other hand is  very 
common .  One form of Anglaspis (A . elongata) i s  known from the lower 
part of  the series ,  another (A. platostriata) from d ifferent horizon s  in  
the  midd le  part .  

As i s  seen ,  the division of  the Red Bay Series into two under
series is not d i fficu l t. And each of the series is dist inetly determined 
by the  fauna  presen t .  

I f  we now s houfd t ry  to  determi n e  the age  of  these deposits, we 
must eom pare t hem with those i n  Great Britain ,  where  the i r  re lat ion 
i s  best known , thanks to the recen t  years investigations, espeeia l ly  o f  
M r .  W.  W.  King ( 1 925 , 34). T o  make a comparison between t h e  fresh
water deposi ts plaeed so far from each other, horizon to horizon ,  is 
rather hopeless .  We have ,  therefore, not  mentioned here the  single 
horizons in  the Red Bay Series, they are on ly of Ioeal i nterest. Their  
eharacteristics and d istribution have ear l ier  be en diseussed by Kiær and 
Heintz ( 1 935) . 
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The detai led divis ion of  the Downtonian and Dittonian i n  England ,  
as proposed by W.  W.  King ,  wi l l  hardly be of any use in  a com parison 
between the deposits i n  England and Spitsbergen.  We m ust be quite 
content if we can state the relation between King 's Downtonian ( 1 )  and 
Dittonian ( I l )  and our Frænkelryggen and Ben Nevis deposits. 

King has divided the Downtonian deposits i n  Great Britain into 
10  horizons ,  label led I ,  l to I ,  1 0 . The lowest part ( 1  to 5) is eharae
terized by the presenee of the prim itive Cephalaspids - Hemicyclaspis 
murchisoni ( I ,  2) ,  besides other Osteostraei as Sclerodus, Thyestes and  
Didymaspis, the  la tter, however, appears a l so  i n  the upper part o f  the 
Downtonian ( 1 , 6, 7) .  The upper part ( 1 , 6- 1 0) has a somewhat rieher 
fauna .  Espeeia l ly common  is the " Psammosteus "  - Phialaspis symondsi 
and A nglaspis macculloughi. Corvaspis, Pteraspis leathensis, and 
Cephalaspid-fragments are a lso known .  

One m ay notiee at onee  tha t  the  fossi ls known from the lower 
part of the Downtonian in  England are unknown from Spitsbergen .  
Further the  fossi ls Corvaspis and Phialaspis whieh do not  oeeur before 
the m idd le  of Downtonian in  England,  appear in  the basal part o f  the 
Frænkelryggen deposits. A nglaspis, which is known from somewhat 
younger layers in  England , is abundant i n  the m iddle and upper parts of 
Frænkelryggen .  From the upper part of the same deposits we know 
a num ber of Cephalaspids, whieh in  England are restricted to the 
Dittonian ,  where they oecur i n  great  num bers. 

I t  therefore seems most na tural to eompare the Frænkelryggen 
deposits with the upper part o f  the British Downtonian (from about 
1 , 6 to I ,  lO) .  But as th e fauna in  Spitsbergen is mueh rieher than in 
Great Brita in ,  a more detai led eorrelation of  the deposits i s  d i ffieult .  

The Dittonian in  England is rieher in  fossi ls .  From here 1 3  
Cephalaspids , some of them relatively large, have al ready been deseribed, 
further 2 Benneviaspis, I Securiaspis, 6 Pteraspis (with a number of 
varieties) , l Poraspis (P. serieea) , and other forms.  

I t  i s  not  d iffieult to see that th is  fauna eorresponds very weU with 
that from  the Ben N evis deposits. There also we have a rieh oeeur
renee of Cephalaspids, partly large forms (7 deseribed and  a number 
undeseribed) ,  Benneviaspis, Kiæraspis, Hoelaspis - the last eertainly 
related to Securiaspis, a num ber of Pteraspids,  and final ly 3 Poraspis, 
whieh in  size and form resemble P. sericea. 

Thus the conclusion must be that the Red Bay Series in Spits
bergen probably eorresponds to the upper part of the Downtonian and 
to the  who le  Dittonian in  Great Brita in .  The Downtonian deposits o r  
Norway, wh ich probably be long to the Upper Ludlow o r  to the base 
of  the Downtonian ,  have also no  equivalenee i n  Spitsbergen .  

The question regarding the eorrelation between the Red  Bay  Series 
and the deposits known from Podolia is more d iffieult , as  a m ore de
tailed investigation of these deposits i s  not  yet publ ished. They have ,  
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however, a num ber of  forms in  common with those in  Spitsbergen 
(Cephalaspis, Poraspis, Didyaspis ( = Irregularaspis) , Ctenaspis, Pter

aspis, Protaspis) .  I t  seems that the Downtonian is represented mostly 
or  perhaps exclusively by marine beds, and the real Old Red facies 
in  Podolia begins with the Ditton ian .  The Podol ian Fauna is  mostly 
reminiscen t  of  that from the Ben Nevis group. The numerous Poraspids 
are o f  a l arge size. Among the ca .  60 Cephalaspids are a num ber of  large 
forms .  The Pteraspids are very abundant .  Ctenaspis and  Dictyaspis 
( =  Irregularaspis) are mostly known from the Ben Nevis Division .  The 
typical Frænkelryggen forms, as A nglaspis and Ph ialaspis , are absent ,  
as  i s  also Hemicyclaspis, the Lower Downtonian form . The presence 
of  Phlyctænaspis shows also that the Old Red sed iments in  Podol ia 
are hardly older than the Dittonian . A more precise comparison and 
d iv is ion of  these deposits can only be performed when a deta i led 
description of  the fauna and deposits in  Podolia has been publ ished.  

The Wood Bay, Grey Hoek and Wijde Bay Series. 

If the comparison of the Red Bay Series with the deposits i n  
Great Britain and Podol ia seems t o  be  relative ly easy, and i t s  age 
may thus be determined with a fai r  degree of  certainty, the opposite 
i s  the case with regard to the Wood Bay Series. Al l  earl ier authors 
have propose the Lower Devonian age for the W ood Bay Series, and  
recently i t  was  especial ly emphasized as being of  lower Lower Devonian age 
( Heintz, 1 929, t ,  2 ;  37 ; Quenstedt 26, Stensio 27) .  The fossi ls d iscovered 
during the summer of  1 939 makes this defini tion  more doubtful .  

As mentioned above (p.  1 2, 1 4 ) the fauna of the Wood Bay Series 
consists o f  three d ifferent groups : first the Ostracoderms with at least 
two d ifferent types of  Pteraspidomorphi  (Giganthaspis and Doryaspis) 
and a great number of Cephalaspidomorphi (Cephalaspis, Boreaspis) . 
Secondly the Arth rodira ,  with a great num ber of Phlyctænaspids (A rctaspis, 
Arctolepis, Elegantaspis, Actinolepis) and many larger Brach iothorasi 
(A ngarichthys, Homostius, Heterostius) , and final ly the Crossopterygian 
represented by forms of the " Porolepis " type. As the latter forms are 
yet insufficiently  known , we cannot here take them into consideration .  

The Pteraspids are at present not known wi th certa in ty from 
deposits younger than the Lower Dev<>nian .  Of  the two forms from 
the Wood Bay Series Giganthaspis is absolutely the most typical 
Pteraspid ,  probably related to Pteraspis dunensis (upper Lower Devonian ,  
Rh ineland ) ,  and Pteraspis cornibicus ( lower Lower Devonian ,  Great 
Brita in) .  Doryaspis i s  a more isol ated type, which , as far as can be 
seen , has no related forms from deposits i n  other countries. 

Cephalaspids are known from all horizons of the Wood Bay Series ; 
but as they are also known from Lower to U pper Devonian i n  other 
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countries, they cannot be regarded as suitable guide-fossi ls .  Boreaspis, 
on  the contrary, is known from Spitsbergen on ly .  

I f  we turn to the Arth rodira , we tind  that  the Phlyctænaspids are 
represented i n  unusua l ly great numbers i n  the Wood Bay Series. In  
no other deposit in  the world we know of such a rich development  o f  
this group. Here also practical ly a l l  forms are known from Spitsbergen 
only, except A ctinolepis, described by Gross ( 1 940) from the Balticum .  
A s  mentioned above this form occurs i n  Spitsbergen i n  the upper pårt 
of the Lykta Division .  I n  Balticum it is  particularJy characteristic of  
the Pterichthys-deposits (lower Middle Devonian) ,  bu t  i t  i s  a l so  known 
from the Heterostius-deposits (middJe Middle Devonian) .  Brotzen ( 1 933) 
recorded a number of Phlyctænaspids from Podol ia ,  two of which are 
probably identical with forms from Spitsbergen (Plataspis = A ctinolepis 
and A rctolepis?) . 

Another rich occurrence of Phlyctænaspids is known from Ameriea ,  
from Beartooth Butte, Wyoming (Bryant ,  1 932-35). But  no  forms 
identical wi th  those from Spitsbergen have been recorded . 

I n  Germany the Phlyctænaspids are known from the whole Lower 
Devon ian (Gross 1 933, 33-37), i n  England and Canada also from Lower 
Devonian ,  but  h iterth o only one species from each country. As a whole 
we may notice that typical Phlyctænaspids seem to be characteristic of  
Lower Devonian ,  perhaps somewhat more abundant  i n  the lower part 
and decreasing in  the higher divisions. Only one form , A ctinolepis, is 
recorded from Middle Devonian a lso .  

With regard to the other Arth rodira ,  found i n  the Wood Bay Series, 
only a few can be determined at present .  They are mostly fragments 
of  plates belonging to large and even very large forms, the th ickness 
o f  the ca ra pace being about l cm.  Hitherto on ly three forms  have 
been determined : A ngarichthys, Homostius, and Heterostius. The 
occurrence of  large Arthrodira in  Lower Devon ian  was no t  unexpected .  
From the Hunsriickschiefer ,  for instance, a re recorded fragments of  
relatively l a rge plates (Gross 1 933, 33-37).  The presenee o f  Heterostius 
and Homostius, however, was surprising, as till now these forms are 
known exclusively from the Middle Devonian .  They occur i n  many 
d ifferent  places (Balticum ,  Rhine land ,  England,  France, Greenland ) ,  
mostly i n  the  deposits o f  midd le  Midd le  Devon ian  age, and were thus 
regarded as good guide-fossi ls of the Middle Devonian ,  especial ly for 
its middle part. 

We have thus been able to ascerta in  the presenee of  these forms 
and a lso  of  the typical Midd le  Devonian Actinolepis i n  the Wood Bay 
Series, and  the question now arises i f  i t  is  really possible to regard 
these deposits as belonging to Lower Devonian .  

We know, however, that  on  the Sigurdfjel l  the deposits o f  the 
Kapp Kjeldsen Division l ie concordant ,  and ,  as far as can be seen ,  
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without any h iatus on the layer of  the Red Bay Series. The latter are 
quite certainly of  Upper Dittonian age, therefore it is natural in a l l  
cases to reckon the Kapp Kjeldsen deposits as represent ing the lower 
Lower Devonian .  In these deposits Homostius and Heterostius are 
also unknown. 

Angarichthys and Homostius make their fi rst appearance in  the 
upper part of  the Lykta Division. From the same deposits on ly un
certain fragments o f  Heterostius a re recorded. From the Stjørdalen 
Division , however, and especial ly from i ts  upper part, both Homostius 
and Heterostius are found in abundance, whi le A ngarichthys is h i therto 
unknown . With regard to the occurrence of Homostius in the Lykta 
D ivision , one must remember that, Angarichthys being  closely related 
to Homostius (Heintz ,  1 934) ,  the carapace plates of  A ngarichthys, which 
are very un satisfactorily known , may be erroneously attributed to 
Homostius. Thus, it i s  not  excluded that the fragments from the Lykta 
Division , determined as Homostius, in  fact belong to A ngarichthys. 
The age of the  deposits where A ngarichthys has  been col lected (River 
Bachta , Jen issei Guv. Siberia) cannot be determined with certainty,  but 
Obrucev ( 1 927) has provisional ly proposed a Lower Devonian age. 
If one should thus determine the age o f  the Wood Bay Series based 
on the d ifferent  la rge Arthrodira only,  i t  would range from the lower 
Lower Devonian to the l ower or middle Middle Devonian .  The 
determination ,  however, does not  harmonize with the other fossil-finds 
either in the Wood Bay or  in  the Grey Hoek Series. As mentioned 
above, the Phlyctænaspids (except A ctinolepis) and the Pteraspids are 
h i therto only known fro m  the Lower Devonian ,  and thus ,  according 
to the oeeurrenee of  these forms, the wh ole Wood Bay Series, must 
belong to the Lower Devonian.  Moreover, the fish-fauna in the Grey 
H oek Series, wh ieh is  really quite searee , eonsists of  Phlyctænaspids and 
Lunaspis - all solely known from the Lower Devonian ; especia l ly 
Lunaspis i s  eharaeteristie of the m iddle and upper Lower Devonian in 
Rhine land (from Upper Siegener ,  H unsriicksehiefer  and  Koblenz ) .  The 
faet that  the Grey Hoek Series normal ly overlaps the Wood Bay Series 
cannot be questioned.  H eintz ,  in  his paper about Lunaspis ( 1 937),  regarded 
the Grey H oek Series as belonging to the upper Lower Devon ian , but at 
the same t ime the Wood Bay layers with Homostius and Heterostius as 
belonging to middle Middle Devonian .  This erroneous determinat ion was 
due to unsuffieient knowledge of  the stratigraphical  posit ion o f  the d ifferent 
l ayers. I t  was not  yet known that  the grey layers with Homostius and 
Heterostius are  situated between the Wood Bay and  the Grey H oek 
Series. Aecording to their fauna i t  was natural to regard them as  lying 
a b o y e  the Grey Hoek l ayers, thus belonging to the Wijde Bay Series, 
espeeially if we remember that Heterostius fragments were found in 
the typieal deposits of  the Wijde Bay Series. 



- 48 -

The question regarding the age of  the Wood Bay and the Grey 
Hoek .Series i s  thus a very difficult one.  At present i t  can hardly be 
answered with certainty. 

I f  we now turn to the Wijde Bay Series, i t  seem s easier to state 
its age. The fossi Is found here con sist of large Arthrodira ; unfortunately 
they are only fragments ,  but Heterostius must be regarded as certain .  
Psammosteids are also found here ,  - a group typical of  the Middle 
and Upper Devonian .  Further two fragments o f  Antiarch i ,  - also form s 
only known from Middle and U pper Devonian .  The " Porolepis" -l ike 
sca les and heads ,  so abundant in the Wood Bay Series, known other
wise only from the Lower Devonian ,  are here replaced by small and 
large Rhizodontid sea les and teeth ,  elsewhere known from the Middle 
and Upper Devon ian .  The fauna in  Fiskekløfta in the Mimerdal seems 
to  belong to the Wij defj ord assemblage, bu t  represents somewhat younger 
layers. Probably the uppermost layers in the Wijde Bay Series, forrned 
of  ferrugineous rocks with Psammosteus and large Rhizodontid sca les ,  
faunistically and petrographical ly very s imi lar to the Fiskekløfta deposits , 
are equivalent to the basal l ayer of the la tter. As diseussed by Heintz 
( 1 937) the Fiskekløfta fauna must be regarded as belonging to upper Middle 
Devonian (corresponding to the Asterolepis zone - Dm4 and DmS -
in  the Balt icum and in  the N airn sandstone in Great Britai n ) .  

Taking into consideration that  as far as can be seen , there is  no  
break between the layers of  the  Grey H oek and the  Wijde Bay  Series, 
we may state that the whole com plex : Wood Bay - Grey Hoek is  
placed between the uppermost Dittonian (Sigurdfjel let) and upper Middle  
Devonian (Wijde Bay Series) . How the s ing le  deposits can be correlated 
with deposits in  other countries is d i fficult to say, but we must remember 
that s ingle groups of fishes in  some isolated districts may remain a l ive 
a long t ime a fter they have d isappeared from other d istricts. Perh aps 
the  Phlyctænaspids and Pteraspids in  Spitsbergen have been preserved 
right into the Middle Devonian , whereas in other districts they disappeared 
a lready in  Lower Devonian .  This supposition may be supported by the 
fact that  the fauna in  Spitsbergen is relat ively poor in d ifferent fish-groups. 
No Dipnoi are recorded, only a few Crossopterygi i ,  no  Acanthods or 
other sharks, on ly  a few Brachythorasi , and Anthiarch i are a lso very 
scarcely represented . On the other hand we must remem ber the pecul iar  
fossiIs found in the Wijde Bay Series, which are probably related to  
the Pteraspids (Fig. 1 4) .  This shows that such typical ly Lower Devonian 
forms have continued into the upper Middle Devonian in Spitsbergen .  

The correlation o f  the d ifferent deposits in Spitsbergen wi th  those 
in other countries is certa inly a very d ifficult task. One must hope that 
a better knowledge of the fauna ,  when a l l  the col lected material has 
been described, wi l l  a l low us to obtain a safer basis for a comparison 
with the other Devonian d istricts. 



- 49 -

Literature. 

Brotzen,  F., 1 933. Die  s i lurischen und devonischen Fischvorkommen i n  Westpodol ien .  
I .  Paliiobio log. 5 .  Wien .  

1 936. Be itriige zur Vertebraten fauna des westpodol ischen S i lurs und  Devons. l .  
Arkiv Zool .  V o l .  2 8  A, Nr .  2 2 ,  Stockh olm.  

Bryant, W., 1 932. Lower Devonian F ishes  o f  Beartooth Butte, Wyoming. Proc. Amer .  

Phi l .  Soc .  7 1 ,  N r. 5 .  

1 933-34. The F ish  Fauna of Beartooth B utte, Wyoming. Parts I ,  I l  & I l l . 

Proc. Amer. Phi ! .  Soc. 72. N r. 5 ;  73. Nr. 3.  
1 935. Cryptaspis and other Lower Devonian  Fishes from Beartooth Butte, 

Wyoming. Proc. Amer. Phil .  Soc.  75. Nr.  2 .  
Frebold, H . ,  1 935. Geologie von Spitzbergen,  der  Biireninsel  etc. ,  Geologie der Erde, 

Berl in .  
Gross, W.,  1 933. Die  unterd evonischen  Fisch e und Giganthostracen von  Overrath . 

Abh.  Pr. Geo! .  Landesanst. 1 45. 

1 933-37. Die Wirbeltiere des rhein ischen Devons. I & I l .  Abh. Pr. Geol .  

Landesanst. 1 54 & 1 76. 

1 933. Die Fische des balt ischen Devons. Palaeontograph ica 75.  

1 940. Acanthod ier  und Placodermen aus den Heterostius-Sch ichten Estlands 
und Lettlands,  Ann. Soc. Reb. Nat.  Invest. U n iv. Tartu . Const. 46. 

He in tz, A., 1 929, l .  A canthaspida. Skr. Svalb. og Ishavet, Nr .  22, Oslo .  
1 929, 2. Acanthaspida, N achtrag. Skr.  Svalb .  og Ishavet, Nr .  23. Oslo .  

1 934. Revis ion o f  the Estonian Arthrod ira. Part  I .  Fam. Homosti idae J aekel .  

Arch.  f .  d .  Naturkd. Estl .  I Ser. X Bd.  4 Lief, Tartu.  

1 935. Ho lonema-Reste aus dem Devon Spitzbergens.  N orsk Geol .  Tidsskr.  

Bd.  XV, Oslo. 
1 937. Lunaspis-Arten aus dem Devon Spitzbergens. Skr. Svalb. og Ishavet, 
N r. 72, Oslo. 

Hoel, A., 1 909. Geologiske i akttagelser på �pitsbergen-ekspedit ionerne 1 906 og 1 907. 
Norsk Geo! .  Tidsskr. Bd. l. Kristiania ( = Oslo). 
et H oltedahl 1 9 1 1 .  Les nappes de lave, les voleans et  les sources thermales 

dans les  evir ions de  la  baie  Wood au  Spitsberg. Vid .  Selsk .  Skr. I Mat.  N at. Kl .  

Nr.  8.  Kristian ia  ( = Oslo). 
e t  Staxrud. 1 9 1 3. Resultats generaux de  l 'expedit ion n orvegienne au Spi ts

berg ( 1 9 1 1 - 1 2) .  La Geograph ie .  Vol. 27. 

1 9 1 4 ,  l .  N ouvel les observations sur l e  d istrict volcanique du Spitsberg du N ord. 

Vid. Selsk. Skr. I Mat. Nat. Kl .  Kristiania ( = Oslo). 

1 9 1 4, 2. Geologie .  Resultats des Campagn es scient ifiques, accompl ies sur son 

yacht par Albert ler, Prince de  Monaco. Fase. 42. Monaco. 

1 929. The Norwegian Svalbard Expedit ions 1 906- 1 926. Res. N orske Statsund. 

Spitsbergen eksped. Bd. I, N r. 1 .  



- 50 -

Holtedahl, 0. ,  1 9 1 3. On the Old  Red Sandstone Series of Northwestern Spitsberge n .  

Compte Rend .  Congr. Geol .  I n t .  1 2  Sess. Toronto.  

1 9 1 4 . New Feature in the Geology of  N. W.  Spi tsbergen .  Amer. Journ . o f  

Science .  Ser. 4 .  Bd . 37.  

1 925. Some Points of  structural Resemblance between Spitsbergen and Great 

Brita in  and between Europe and N orth America. Vid .  Acad.  Avh .  I Mat .  N at .  Kl .  

N r. 4. Oslo .  

1 926, I .  N otes  on the Geology of N orthwestern Spi tsbergen .  Res.  Norske Statsund .  

Spi tsbergen eksped.  N r. 8. Oslo.  
1 926, 2. Tecton ic  o f  Arctic Regions .  Pan-Amer. Geolog. Des Moines. 

H øeg, O.  A., 1 942. The Oowntonian and Oevonian Flora of  Spi tsbergen .  Norg. Svalb .  

og Ishav . U nder. Skrift .  N r. 83 .  Oslo .  

K ing, W. W. ,  1 925. N otes o n  the "Old Red Sandstone" of Shropshi re .  Proc.  Geol .  

Assoc.  Bd .  36.  London.  
1 934. The Downton ian and Ditton ian  Strata o f  Great  Bri ta in and North-Western 

Europe. Quart. Journ. Geol .  Soc. Bd.  90. London.  

K iær, J . ,  1 9 1 6. Spitsbergens  devoniske fauna.  Forh. Skand .  Naturforsk. 16  Møte. 

Kri stian ia  ( =  Oslo). 
1 927. The Structure of  Mouth of  the Oldest Known Vertebrates Pteraspids 

and Ceph alaspids .  Paleobiologica. Bd .  I ,  Wien.  

1 930. Ctenaspis, a new genus o f  Cyathaspid ian Fishes .  Skr .  Svalb.  og Ishavet, 

N r. 33. Oslo. 
1 932 ( Edited by A. He i n tz) Sub-Order Cyathaspida.  Skr. Svalb. og Ishavet .  

Nr .  52. Oslo. 
and He intz,  A. ,  1 935. Suborder Cyathaspida.  Part l .  Tribe Poraspidei ,  Fami ly 

Poraspidae K iær. Skr. Svalb. og Ishavet, Nr. 40. Oslo. 

Lankaster, R . ,  1 884. Report o n  fragments of  fossi l  fishes from the Pal æozoic strata of  

Spi tsbergen .  K .  Vet .  Akad. Handl .  Bd.  20 ,  N r. 9, Stockholm.  

L id ,  J . ,  1 929.  Mariskaret på Svalbard. N.  Geogr. Tidsskr. Bd .  I l , H . 7 .  Oslo. 
N athorst, A .  G., 1 9 1 0. Bei trag zur Geologie der Biiren inse l ,  Spi tzbergen und Konig 

Karl-Landes .  Bull .  Geol .  I nst .  U psala. Vol .  t O. U psala. 

N i lsson, T . ,  1 94 1 .  Order Antiarch i .  Norg. Svalb .  og Ishav. U n der. Skrift 82. Oslo .  
Obrucev, 0 . ,  1 927. Angarichthys, neue Arthrod ieregattung aus dem Oevon des Flusses 

Bachta (Sibir ien) .  Bul l .  Comm. Geo! .  Leningrad. Bd .  45 ,  N r. 6. Leningrad. 
Orvin ,  A. K., 1 940. Outl i ne  of  the Geological H istory of  Spi tsbergen .  Skr. Svalb .  og 

Ishavet ,  N r. 78. Oslo .  
Que nstedt, W . ,  1 926. Mol lusken aus den  Redbay- und  Greyhookschichten Spi tsbergens .  

Res.  N orske Statsund .  Spitsbergenexped. N r. 1 1 . Oslo .  Bd .  I .  
StensiO ,  E . ,  1 9 1 8, l .  Zur Kenntn is  des Oevons und des Kulms a n  der Klaas B i l l enbay, 

Spitzbergen .  Bull. Geol. Inst .  U psala. Vol .  1 6. U psala. 
1 9 1 8, 2.  N otes .on a Crossopterygian fish from the Upper Oevonian o f  Spits

bergen.  Bul l .  Geol .  I nst. U psala. Vol. 1 6. U psala. 

1 9 1 8, 3. N otes on some fish remains coHected at Hornsund by the N orwegian 

Spitsberge n Exped it ion i n  1 9 1 7 .  N orsk Geol .  T idsskr .  Bd. V, H .  I .  
1 926. O n  the sensory canals of Pteraspi s and Palæaspis .  Arkiv f. Zool .  

Vol .  18 A ,  Nr .  1 9 . Stockholm.  

1 927.  Fami ly  Ce phalaspidæ.  Skr. Svalb .  og N ord i shavet. N r. 1 2, Oslo .  
1 932. The Cephalaspids of  Great Britain .  Bri tish M useum (Nat .  H ist.) London.  

SoHe, G.,  1 935. Di e  Oevonischen Ostracoden Spitzbergens. 1 .  Leperdi t i i dæ .  Skr .  Svalb .  

og Ishavet. N r .  64. 0s10 .  

SChenk, E . ,  1 937. Kristal l i n  und  Devon i m  nordl ichen Spi tzbergen .  Geol .  Rund .  Bd . 28, 

H .  1 -2. Stuttgart .  



-- 5 1 -

Save-Sojerbergh , G . , 1 934.  Further Contri but ion to the Devonian Stratigraphy of East 

Greenland .  Medd. om Grøn l .  Bd . 96. N r. 2 .  København.  

1 94 1 .  R e marks on " Downton ian"  and Re1ated Vertebrate Faunas.  Geol .  For. 

Stockh . Forh . ,  H. 3. 

Traqua i r, R . ,  1 890. On the Devonian fishes of Scaumanac Bay a n d  Campbelton .  Geol. 
Mag. (3)  Vol.  7 .  
1 893 .  N otes on  thl') Devonian fishes of Campbelton and Scaumanac bay  in  

Canada. Geol .  Mag .  (3) vol .  l O. 
Vogt, Th. ,  1 926. Beretning om en eksped i t ion t i l  Sp i tsbergen i 1 925. Norsk Geogr. 

T idsskr. Bd .  I, H .  4.  Oslo .  

1 929. Fra en Sp i tsbergen-ekspedi t ion i 1 928 . Vid .  Akad.  Årbok. Oslo .  

1 938. The Stratigraphy and Tecton ics of the Old  Red Formati ons o f  Sp i ts

berge n .  Abstr. o f  the Proceed.  o f  the G eol .  Soe. of  London.  N r. 1 343. 
1 94 1 .  Geology of a M iddle Devon ian  Cannei Coal from Spi tsbergen.  N orsk 

Geo l .  T idsskr. Bd. 2 1 ,  H.  I .  

Wangs jo ,  G . ,  1 937. O n  a new species of  Benneviaspis from the Red Bay Ser ies i n  

Sp i tsberge n .  Bul l .  Geol .  Inst .  U psala, Vol . 2 7 .  U psala.  

Whi teaves,  j .  F . ,  1 889. I l l ustrati ons of  the fossi l  fishes of  the Devonian rocks of Canada 
( Part I l )  Trans. Roy. Soc.  Canada. Vol .  6, Sect.  4 .  

White,  E . , 1 935. The Ostracoderm Pter asp is K nerr and the Relat ionships o f  the 

Agnathous Vertebrates. Ph i l .  Trans .  R .  Soc. London.  Ser .  B. Vol .  225. 

Wi l ls, L. j . ,  1 935. Rare and new Ostracod erm fishes from the Downtonian of Sh rop

sh ire .  Tran s .  Roy.  Soc. Edinb .  Vol . 58, Part Il (nr. 1 8) .  

Woodward , A. S . ,  1 900. N otes on Foss i l  Fish Remains col lected i n  Spi tsbergen by the 
Swed . Arctic Exped .  1 898. Bih .  Sv. Vet. Akad.  Handl .  Bd . 25. Stockho l m .  

Pr inted Apr i l  7,  1 943.  



N orges Svalbard- og I shavs-und ersøkel ser. Skr i fter.  N r .  85. 

G E.O LO G I C A L  
MA P O F  c 9  

North -Wesf� 
S p it s berg e n  
Fro m o l d er m o ps a n d  the 
a uth o rs invest i g atio n s  1 9 3 9  
_ Carbon i Fe ro u s  
_ \Jijde Ba y S e r-i e s  
f:·;.:·j Gre y  H o e k  Series 
• W'a ad Ba y Series 
�:::::::;;l R e d  Bay S e ries  
tt;\%'t%1 Caledo n ia n  Rocks 
- - - Fa u lts 

Plate I 



EE_
�

W 

G
rå

h
u k

e
n  

G
re

nn
ad

a 
le

n 
M

u s
h a

m
n a

 
Ja

ka
bs

en
bu

k t
a 

N
 

B 
o

r 

Fi
g .

 2
.  

S e
e

l i
o

n 
o

l o
n \l

 t
h e

 W
es

t 
ea

os
t 

o
f  

th
e

 W
oa

d
fj

o
r d

.  

S 

e n
 

Vo
n b

_e
en

 
S

i g
u r

d
fje

l l
e

t  
R i

se
fj

e l
l a

 
H

al
vd

an
d l

.  
Ka

pp
 K

jel
ds

en
 

F i
g .

3
.  

S
e

e
t i

o
n

 a
l o

n
g

 t
he

 W
es

t  
eo

os
t 

of
 t

h
e 

V
e

s t
fj

o
� d

 a n
d 

the
 w

ij d
e fj

o r
d 

� 
7 

•
 

O
�

N 
O

ve
 D

a h
l fj

. 
La

nd
i n

g s
d a

le
n  

Er
ro

l  W
hi t

efj
.  

Kr
os

sp
yn

td
al

en
 

Ka
r t

d a
l e

n 
Sj

e t
te

d a
l e

n  

P u
rp

u'r
da

le
n  

5k
arn

da
le

n  
Ta

v l
e f

je
l le

t 

::>
w

 e
�

E
EW

 
07Th

 E
 

S
./

 
./

 
N

 
c:

�
 

�
€m4

�
 

A
nd

re
d a

/ e
.,  

Va
ss

da
l e

n 

II
I W

i j
d

e
 

B
ay

 
S

e
ri

es
 

V
o g

td
a l

e
n  

/F="'F=F
==<='='==<i 

o 
Z 

4 
5 

km,
 

•
 St

jø
rd

al
e

n 
Di

vis
ion

 l!:
::tiflH

m K
ap

p
 K

jel
d s

e n
 D

i vi
si o

n 
E

ls
e 

as
 

on
 

P
la

te
 

I l
l .

 

G
rå

h
u

ke
n

 

S 

z
 

o �
 '" fil rn
 

<: e.
 

eT
 '" ..., s;>- o (IQ

 ;;; ::r
 '" <: fil C ::s o.
. '" ..., fil !Si :>I"
 '" ;;; '" ;; rn
 

:>I"
 

:J
. 

::;?
 '" ;; Z
 ;; co
 

!=I'
 

"O
 iil et - -



Norges Svalbard- og Ishavs-under søkelser. Skr i fter. N r. �5. 

G EO LO G I CA L  MA P 
o F  the  

Devo n i a n A r-e a  o f  
North-West S p its bergen. 
Acco rd i n g  to the  ge o l o g i ca l  
o bservat ions  m ade b �  the 
a uthors d u r i n g  th e E.  N .  S. 

Ex p e d i t i o n  1 93 9  . 

• Wijde Balj S e r i e s  

[;::;:;;:1 G re �  Hoek S e ri e s  
r 

Stjorda len d i v. }[ 

Llj kta  d i v i s i o n  g' 
Kapp Kje ldsen div. � 

f)�>1 Red Ba lj Ser ies 

• Vo l canic Rocks 

- - - Fau l t s  
10 15 Z.O km , 

CD " 

"=>. 

.. . . [o 
" ;:' 

. '  

'� 
Contour in terval · ·200 m. 

Plate I I I  

, , 



C h a r t s :  
No .  S. I .  Bear Is land.  l :  40 000. 1 932. Kr. 4,00. 

" S. 2. Bear Island Waters. l :  350 000. 1 937. Kr. 4,00. 
" S.  3. From Bellsound to Foreland Reef with the leefjord . l :  200 000. 1 932. Kr. 5,00. 
" S. 5. Norway-Svalbard, N orthern Sheet. l :  750 000. 1 933. Kr. 4,00. 

S .  6. Norway -Svalbard, Southern Sheet. l :  750 000. 1 933. Kr. 4,00. 
" S. 7. N orthern Svalbard. I :  600 000. 1 934. Kr. 4,00. 

S. 8. K i ngs Bay and Cross Bay. l :  1 00 000. 1 934. Kr. 4 ,00. 
S . 9. Fro m South Cape to Hamburg Bay. I :  350 000. 1 936. Kr. 4,00. 

" S. 1 1 . East G reenland.  I :  600 000. 1 937. Kr. 4,00. 

A prel iminary edi t ion of topographieal maps ( 1  : 50 000) eovering the regions around Kings 
Bay, lee Fjord, and Bel l  Sound, together with the map of Bear Island (1 : 25 000) , is published i n :  

S v a l b a r d  C o m m i s s i o n e r  ( K r i s t i a n  S i n d b a l l e], Report eoneern ing the elaims 
to land in Svalbard. Part I A,  Text ; I B, Maps ; Il A, Text ; Il B, Maps. Copenhagen and 
Oslo 1 927. Kr. 1 50,00. 

S K R I F T E R  O M  S VA L B A R D O G  I S H AV E T  
N r. 1 .  HOEL,  A. ,  The N orw egia n Sval bar d  Exp editions 1906- 1926. 1 929. Kr. 1 0,00. 

2. RAVN, J. P. J . ,  On the M oll us ca of the Ter tiary of Sp its bergen. 1 922. Kr. 1 ,60. 
3. WERENSKIO LD,  W. and I. O FTEDAL, A bur ning Coal Seam at M t. Pyramide, 

Sp its ber gen. 1 922. Kr. 1 ,20. 
4. WOLLEBÆK, A., The Sp its bergen Reindeer. 1 926. Kr. 1 0,00. 
5. LYNGE, B., Lichens fr om Sp its ber gen. t 924. Kr. 2,50. 

" 6. HOEL,  A . ,  The Coal Dep os its and Coal M ining of Sval bar d. 1 925. Kr. 1 0,00. 
7. DAH L, K., Contr ibu tions to the Biology of the Sp its bergen Char. 1 926. Kr. 1 ,00. 
8. HOLTEDAHL,  O . ,  Notes on the G eology of Nor thw es ter n Sp its ber gen. 1 926. Kr. 5,50. 
9. LYN G E, 8.,  Lichens fr om Bear Is land (Bjør nøya). 1 926. Kr. 5 ,80. 

1 0. IVERSEN,  T.,  Hop en (Hop e Is land),  Svalbar d. 1 926. Kr. 7,50. 

" I l . Q U ENSTEDT, W. ,  M oll us ken a. d. Redbay- u. Gr eyhooks chichten Sp itzb. 1 926. Kr. 8,50. 
N os. l - I l :  Vol .  I .  from N r. 12 the papers are on ly num bered eonseeutively. 
N r. 1 2 . STENSlO,  E.  A :  SON,  The Dow ntanian and Devonian Ver tebr ates of Sp its ber gen. 

Part I. Cep halasp idae. A. Text, and B. Plates. 1 927. Kr. 60,00. 
" 1 3. L IND ,  J . ,  The M icr omycetes of Sval bar d. 1 928. Kr. 6,00. 
" 1 4. KJÆR, R. and J .  E. FJ ELDSTAD, Tidal Obs ervations in the Ar ctic. 1 934 . Kr. 6,00. 
" 1 5. HORN ,  G. and A. K. O R V I N ,  G eol ogy of Bear Is land. 1 928. Kr. 1 5,00. 

1 6. J EL ST R U P, H. S. ,  Deter minations as tronomiq ues .  1 928. Kr. 2,00. 
1 7 .  H O RN ,  G . ,  Beitr age zur Kenntn is der Kohl e  von Sval bar d. 1 928. Kr. 5,50 
1 8. HOEL,  A. und A. K. ORVIN ,  Das Fes tungsp rojil a uf Sp itzber gen. Karbon-Kr eide. 

I. Vermessungsresultate .  1 937. Kr. 4 ,00. 
1 9. FREBOLD,  H., Das Fes tungspr ojil a uf Sp itzber gen. jur a  und Kreide. I l. Die Strati

gr ap hie. 1 928. Kr. 3,00. 
20. FREBOLD,  H., Ober er Lias und unteres Cal/ovien in Sp itzbergen. 1 929. Kr. 2,50. 

" 2 1 .  FREBOLD,  H . ,  A mmoniten a us dem Val anginien von Sp itzbergen. 1 929. Kr. 4,00. 
22. H EI NTz, A., Die Dow ntonis chen und Devonis chen Ver tebraten von Sp itzber gen. 

I l .  A canthasp ida. 1 929. Kr. 1 5,00. 
" 23. H E I NTZ, A., Die Dow ntonis chen und Devonis chen Ver tebr aten von Sp itzbergen. 

I l l . A canthasp ida. - N achtr ag. 1 929. Kr. 3,00. 
" 24. H ERITSCH,  F., Eine Caninia a us dem Kar bon des De Geer -Berges .  1 929. Kr. 3,50. 

25. ABS,  O. , Unters uchungen tiber die Er nahr ung der Bew ohner von Barents bur g, 
Sval bar d. 1 929. Kr. 5,00. 

26. FREBOLD,  H . ,  U nters uchungen tiber die Fauna, die Str atigr ap hie und Palåo
geograp hie der Trias Sp itzbergens. 1 929. Kr. 6,00. 

27. THOR,  S., Beitr age zur Kenntnis der inver tebr aten Fauna von Svalbar d. 1 930. Kr. 1 8,00 . 
28. FREBoLD,  H . ,  Die A lterss tellung des Fis chhor izontes ,  des G ripp ianiveaus und des 

unter en Saur ier hor izontes in Sp itzbergen. 1 930. kr. 4,00. 
" 29. HORN ,  G., Fr anzjos ef Land. N at. His t. ,  Dis covery, Exp l., and Hun ting. 1 930. Kr. 5,00. 

30. ORVIN ,  A. K., Beitr age zur Kenntnis des Ober devons Os t- Gr on lands .  H E I NTZ, A.o 
Ober devonis che Fis chr es te a us Os t- Gr onland. 1 930. Kr. 4,00. 

3 1 . FREBoLD,  H . ,  Verbr . und A us b. des M es ozoikums in Sp itzbergen. 1 930. Kr. 1 7,00. 
32. ABS,  0., (jber Ep idemien von unsp ezijis chen Katarr hen der L uftw ege auf Svalbard. 

1 930. Kr. 2,00. 
" 33. K l ÆR , J., Ctenasp is ,  a N ew G enus of Cyathasp idian Fis hes . 1 930. Kr. 1 ,00. 

34. TOLMATCH EW, A . ,  Die G attung Ceras tium in der Flor a von Sp itzber gen. 1 930. Kr. 1 ,00. 
35. SOKOLOV,  D. und W. BODYLEVSKY, Jur a- und Kr eidefaunen von Sp itzb. 1 93 1 .  Kr. t 5,00. 
36. SMEDAL,  G. ,  Acquis ition of Sover eign ty over Pol ar Ar eas .  1 93 1 .  Kr. 1 0,00. 
37. FREBOLD,  H . ,  Fazielle Ver h. des Mes ozoikums im Eisfiar dgebiet Sp itzb. 1 93 1 .  Kr. 8;75 
38. LYNG E, B., Lichens fr om Fr anz Jos ef Land. 1 93 1 .  Kr. 3,00. 
39. HANSS EN, O.  and J. LID ,  Fl ow er ing Pl ants of Franz jos ef Land. 1 932. Kr. 3.50. 

" 40. K lÆR , J. t and H E I NTZ, A., The Dow ntonian and Devonian Ver tebr ates of Sp its
ber gen. V. Suborder Cyathaspida. 1 935. Kr. 25,00. 



N r. 4 1 .  LYN G E, B. and P. F. SCHOLANDER,  Lichens from N. E. Greenland. 1 932. Kr. 9,50. 
" 42. H EI NTZ, A., Beitr zur Kenntnis d. devonischen Fischfauna O.- G ronlands. 1 93 1 .  Kr. 4,00. 
" 43-46. BJ Ø R LYKKE, B., Some Vascular Plants from South East Greenland. Collected 

o n the " Heimen" Expedition in 193 1 .  Preliminary Report. LID ,  j . ,  Vascular Plan ts. 
LYN G E, 8. ,  Lichens . OMAN G ,  S. O .  F., Beitrage zur Hieraciumjlora. 1 932. Kr. 4,00. 

47. LYN G E, B. ,  A Revision of the Genus Rhizocarpon in Greenland. 1 932. Kr. 2,00. 
" 48. VAAG E, j., Vascular Plants from Eirik Raude's Land. 1 932 Kr. 7 ,00 . 

49. SCHAAN N I N G ,  H .  THO.  L. , l .  A Contribution to the Bird Fauna of East- Greenland. 
2. A Contribution to the Bird Fauna of Jan Mayen. - Zool. Res. Norw. Sc. Exp. 
to East- Greenland. l. 1 933. Kr. 3,00 . 

" 50. J ELSTRUP, H .  S.,  Determina tion astronomique de Mygg-Bukta a u  Groenland 
Orienta l, 1 932. Kr. 3,75. 

" 5 1 .  BI RKELAN D, B. J .  et GEORG SCHOU,  Le climat de l'Eirik-Raudes- Land. 1 932. Kr. 2,00 . 
" 52. KlÆR,  J .  t, The Down tonian and Devonian Vertebr. ef Spitsb. IV. Su border Cyatha

spida. 1 932. Kr. 5,50. 
" 53. 1. MALAISE,  R. ,  Eine neue Bla ttwespe. 2. A. ROMAN, Schlupjwespen. 3. O. RINGDAHL,  

Tachiniden und Musciden. 4.  M. GOETG H E B U ER, Chironomides du Groenland 
oriental, du Sva lbard et  de la Terre de Franc;ois Joseph. - Zool. Res. Norw. Sc. Exp. 
to East- G reenland. Il. 1 933. Kr. 4,00. 

" 54. VARTDAL, H . ,  Bibliographie des ouvrages norvegiens relatifs au Grænland 
(Y compris les oUy'rages islandais anterieurs ti l'an 1814) .  1 935 . Kr. 1 2 ,00. 

" 55. OMANG,  S. O. F.,  Ubersich t iiber die Hieraciumjlora Ost- Gronlands. 1 933 . Kr. 2,50. 
" 56. DEVOLD, J .  and P . F. SCHOLAN DER,  Flowering Plan ts and Ferns of Southeast Greenland. 

1 933. Kr.  20,00. 
" 57. ORV IN ,  A. K. ,  Geology of The Kings Bay Region,  Spitsbergen. 1 934 . Kr. 20,00. 
" 58. J E I...8TRU P, H. S . ,  Determina tion Astronomiq ue ti Sabine-0ya. 1 933. Kr. 2,50. 
" 59. LYN G E, B., On Dufourea and Dactylina. Three A rctic Lichens. 1 933. Kr. 5,00. 
" 60. VOGT, TH ., Late-Quaternary Oscillations of Level in S. E. Greenlan d. 1 933 . Kr. 5,00. 
" 6 1 .  1 .  B U RTON,  M., M. Sc., Report on the Sponges. 2. Z IMMER, C., Die Cumaceen. -

Zool. Res. Norw. Se. Exp. to East- Greenland. Ill. 1 934 . Kr. 2,50 . 
" 62. SCHOLAN D ER ,  P. F. ,  Vascular Plants from Northern Svalbard. 1 934. Kr. 1 5,00. 
" 63. RICHTER,  S. , A Contr. to the A rchæology of North - East Greenland 1 934 . Kr. 25,00. 
" 64. SOLLE,  G. ,  Die devonischen Ostracoden Spitzbergens. 1 935. Kr. 5,50. 
" 65. 1 .  FRIESE, H., Apiden. 2. L INDB ERG, H . ,  Hemiptera. 3. L INNANIEMI ,  W. M., Collem 

bolen. Zool. Res. Norw. Sc. Exp. to East- Greenland. I V. 1 935 . Kr. 2,50. 
" 66. I .  N O R D EN sTAM, A., The I s o p o d a. 2. SCH ELLENBERG, A . ,  Die A m p h ip o d e n. 

3. SIVERTSEN ,  E . ,  C r u s  t a  c e  a D e c a p o d a, A u p  h a u s  i d a c e  a, and M y s i d a c e a. 
Zool. Res. Norw. Se. Exp. to East- Greenland. V. 1 935. K r. 5,00. 

" 67. JAKHELLN,  A., Oceanographic Investigations in East Greenland Waters in the 
Summers of 1930- 1932. 1 936 . Kr. 7,00. 

" 68. FREBOLD, H .  und E. STOLL,  Das Festungsprojil auf Spitzbergen. I l l . Stratigraphie 
und Fauna des Jura und der Unterkreide. 1 937. Kr. 5,50. 

" 69. FREBOLD,  HANS,  Das Festungsprojil auf Spitzbergen. I V. Die Brachiopoden- und 
Lamellibranchia tenfauna des Oberkarbons und Un terperms. 1 937. Kr. 1 0,00. 

" 70. DAHL,  E I L I F, LYN G E, B., and SCHOLAN D ER,  P. F., Lichens from Southeast Greenland. 
1 937. Kr. 4,50. 

" 7 1 .  1 .  KNAB EN, N I L S ,  Makrolepidopteren aus Nordostgronland. 2. BARCA, EMIL ,  Mikro
lepidopteren aus Nordostgronland. Zool. Res. Norw. Sc. Exp. to East- Greenland. VI. 
1 937 . Kr. 3,50. 

" 72. H EI N TZ, A ,  Die Downtonischen und Devonischen Vertebraten von Spitzbergen.  VI. 
Lunaspis-A rten aus dem Devon Spitzbergens. 1 937. Kr. 2,00. 

" 73. Report on the Activities of Norges Svalbard- og Ishavs- undersøkelser 1927-- 1936 
1 937. Kr. 1 0,00. 

" 74. HØYGAARD,  A R N E, Some Investiga tions into the Physiology and Nosology of Eskimos 
from A ngmagssalik in Greenland. 1 937. Kr. 1 .50. 

" 75. DAHL,  E IL IF, On the Vascular Plan ts of Eastern Svalbard. 1 937. Kr. 3,50. 
" 76. LYN G E, B. ,  Lichens from Jan Mayen. 1 939 . Kr. 4,50. 
" 77. FREBoLD,  H i\NS,  Das Festungsprojil auf Spitzbergen. V. Stratigraphie und Inverte-

bratenfauna der alteren Eotrias. 1 939. Kr. 5,00. 
" 78. ORVIN ,  ANDERS  K., Outline of the Geological History of Spitsbergen. 1 940. Kr. 7,00. 
" 79. LYN G E, 8. ,  Et bidrag til Spitsbergens lavjlora. 1 940. Kr. 1 ,50. 
" 80. The Place-Names of Svalbard. 1 942. Kr. 50.00. 

" 8 1 .  LYN GE,  B., Lichens from North East Greenland. 1 940. Kr. 1 4,00. 

From No. 82 the ti tle of these publ ieations has been ehanged from Skrifter om Svalbard 
og Ishavet to Norges Svalbard- og Ishavs- undersøkelser. Skrifter. 

" 82. N I LSSON,  TAG E, The Downtonia n and Devonian Vertebrates of Spits bergen. VIl. Order 
A ntiarchi. 1 94 1 .  Kr. 1 1 ,50. 

" 83. HØEG,  O V E  A R Bo, The Downt. and Devonian Flora of Spitsbergen. 1 942. Kr. 33,00 
" 84. FREBOLD,  Hi\NS,  (jber die Productiden des Brachiopodenkalkes. 1 942. Kr. 6,00. 
" 85. FØYN, SVEN,  and HEINTZ, ANi\TOL, The Down tonian and Devonian Vertebrates of 

Spitsbergen. VIll. 1 943. Kr. 5,00. 

Norges Svalbard- og Ishavs-undersøkelser, Observatoriegata I ,  Oslo 

A. W .  B R Ø G G E R S  B O K T R Y K K E R I  Als,  O S L O 

:= 
c 
'iij 
:z: 

Cl -
� 
c 


